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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpelHEro obmiero oOpazoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpa3zoBanuu B Poccuiickoit
Oenepauun», TpeOOBaAaHUM K pe3yJbTaTaM OCBOEHUS (enepanbHO 00pa3oBaTEIbHOM
nporpaMMmbl  cpeaHero  obmiero oopazoBanus  (DOOII COO), mnpeacTaBiICHHBIX B
denepanbHOM rocyaapcTBeHHOM oOpazoBarenibHoOM cTanaapte COQO, ¢ yuérom Konneniuu
npenojaBanus Yy4yeOHOro rmnpeameTa «XHUMHs» B 00pa30BaTENIbHBIX OpTraHU3aLUsAX
Poccuiickoit ®Denepanuu, pealu3ylOIUX OCHOBHbIE 00pa3oBaTeiIbHbIE MPOTPAMMBbl, U
OCHOBHBIX MOJOXKEeHUN «CTpaTeruu pa3BuUTHs BocnuTaHus B Poccuiickoin denepaunu Ha
nepuon 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINpPEAESICHUI0 00IIeH
CTpaTeruu OO0y4YeHUs, BOCHHUTAHMS W Pa3BUTHUS OOYYAIOLIUXCS CpEJCTBAMU Y4eOHOro
npenmera «Xumus» A 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHIIETITYaJbHbIE
nosoxkenusst PI'OC COO o B3auMOOOYCIOBIEHHOCTH 1IeJIed, COJAEpKaHUsI, PE3YJIbTATOB
oOydeHus ¥ TpeOOBAHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHuE, TMOJy4yaeMOe BBIMIYCKHUKaMU 00I11e00pa3oBaTeIbHON
OpraHu3allid, SBJISAETCS HEOThEMJIEMOM YacTbl0 HX 00pa30BaHHOCTH. OHO CIIYKHUT
3aBEpIIAIONIMM 3TallOM pealu3alid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX IIEHHOCTEW, MPUCYIIUX LEJOCTHOM CHCTEME XMMHUYECKOro oOpa3oBaHUA. ODTU
[IEHHOCTH KacalTcsd IO3HAHMUSA 3aKOHOB MpPHUPOJbI, (OPMUPOBAHUS MHPOBO33PEHUSI U
o011el KyJIbTypbl YEJIOBEKa, a TAaKXkKe SKOJIOIMUECKH 0OOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U MPUPOJHON cpene. Peannsyercs xuMuueckoe oOpa3oBaHue 00ydaroUIuxcsl Ha
YPOBHE CpeAaHero oOmero oOpa3oBaHUS CpPEACTBAMHM Y4eOHOro mnpeamera «XuMUs»,
COJIEpKaHUE M TOCTPOCHHE KOTOPOrO OIpPEENIEHbl B IMpPOrpamMme IO XHMHH C Y4ETOM
cnelM(pUKA HAyKHu XMMHHU, €€ 3HAUEHUS B MO3HAHWUU MPUPOABI U B MATEpUAIbHON XKU3HU
obmiecTBa, a Takke C Y4€roM OOIUX Ienell W NPUHLHUIIOB, XapaKTePU3YIOLINX
COBPEMEHHOE COCTOSIHUE CHCTEeMBl cpeaHero ooOmero obpasoBanus B Poccuiickoi
denepanuu.

XuMHUS Kak DJJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK HIpaeT ocoOylo pojb B
COBPEMEHHOW ITMBUJIM3AINK, B CO3JaHUM HOBOW 0a3bl MaTepuadbHOW KynbTypbl. OHa
BHOCHUT CBOW BKJaJ B (POPMHUPOBAHUE PAIIMOHAIBHOI'O HAYYHOI'O MBIIUICHUS, B CO3/IaHUE
LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIeM MUPE KaK O €IUHCTBE MPUPOJIbI U YEIIOBEKA,
KOTOpoe (QopMHUpyeTcs B XHUMHHM Ha OCHOBE IIOHMMAaHHS BEIECTBEHHOTO COCTaBa
OKPYXAIOILIEro MUpa, OCO3HAHMS B3aUMOCBSI3H MEXKy CTPOCHHEM BELIECTB, UX CBOWCTBAMU
Y BO3MOXXHBIMH 00JIaCTSIMH IPUMEHEHHS.

TecHO B3auMOAEHUCTBYSI C JAPYTMMH €CTECTBEHHbIMM HayKaMH, XHMHs CTaja
HEOTHhEMJIEMOI YaCThI0 MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOIO TPyAa U
KU3HU KaXI0ro ujeHa ooOmectsa. COBpeMEHHas XMMHUs KaK HayKa CO3MJaTelbHas, Kak
HayKa BBICOKMX TE€XHOJIOTMH HaIpaBlIieHa HA PEIICHHE INI00AIbHBIX MPOOJIEM YCTONYMBOIO
pa3BUTHSL YEJIOBEUECTBA — CBIPHEBOM, SHEPreTHUYECKOW, MHIIEBOM, HSKOJIOTHYECKOU
0€30MaCHOCTH U OXPaHbI 3JI0POBBS.



B cooTBercTBHM C OOIIMMU LEISIMHU U MPUHLIUIIAMUA CPEJHEro O0IIero oOpa3oBaHMs
comepxkanne mnpeamera «Xumusi» (10-11 kmaccel, 0a30BbII  ypOBEHb H3YyUCHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOJTOTOBKY OOydYaroluxcs,
HEOOXOIMMYIO MM JUJIi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO
BKJIFOYEHHSI B >KM3Hb COLIMyMa, MPOJOJLDKEHHsST 0Opa30BaHMs B Pa3IMYHBIX 00JacTIX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHMEM.

CocTaBisiomuMu npeaMeTa «XuMus» SBISAIOTCAS 0a30Bble Kypchbl — «Opranuuyeckas
xumusi» U «OOIasi ¥ HeopraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp KaHMS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUW 10 HEOPTraHWYECKON XMUMHUU
(c BKJIIOYEHMEM 3HAHUWA W3 OOIIEeW XUMHUU) U OpraHuyeckod xumuu. DopmHupoBaHUE
JAHHOM CHUCTEMbl 3HAaHUM TMpU UIYYCHUH TMpeAMeTa o00ecrneyrBaeT BO3MOXKHOCTh
pPacCMOTpEHHUsI BCEro MHOrooOpas3usi BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB WU
TEOPUN XUMUHU.

CtpykTypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMUpOBaHA B MpoOrpamMMme MO XMMHUU HAa OCHOBE CHCTEMHOI'O
NOJIX0Jla K M3YYEHHUIO0 Y4eOHOro martepuana u oOyclOBI€Ha UCTOPUUYECKH 000CHOBAHHBIM
pa3BUTHEM 3HAHMM Ha ONpEeIEHHBIX TEOPETUYECKUX YpOBHIX. Tak, B Kypce
OpraHMYecKol XHMMHMH BEIIECTBA PAcCMATPUBAIOTCS Ha YPOBHE KJIACCHYECKON Teopuu
CTpPOEHHUSI OPraHMYECKUX COEJIMHEHUH, a Takke Ha YPOBHE CTEPEOXMMHUYECKUX U
AIIEKTPOHHBIX TPEICTaBICHUNH O CTpoeHHH BemiecTB. CBeneHHus 00 M3ydaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTUU — OT YIJIEBOJIOPOIOB JI0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX
coeMHEeHUN. B Kypce opraHnueckod XHMHH TOJIY4alOT pa3BUTHE CHOPMHUPOBAHHBIE HA
ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHusl IEPBOHAYATBHBIEC MPEACTABICHUS O XUMUYECKOU
CBSI3M, KJIACCHU(UKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHMSI, 0 XUMHUUYECKOMN pEAKIINH.

[Ton HOBBIM yTJIOM 3peHHsI B IpenMeTe «XUMUs» 0a30BOTO YPOBHS paccMaTpUBaeTCs
U3YYCHHBIH Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS TEOPETHUYECKUN MaTepHual u
(aKkTONOTHYEeCKUE CBEJCHUSI O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B
Kypce «OO011as 1 HeOpraHuYeckasi XUMUs» 00y4JaroluMCs PEIOCTaBISETCS BO3MOXKHOCTD
OCO3HAaTh 3HAUCHHE MEPHOJUYECKOr0 3aKOHA C OOIETEOPETUYECKUX U METOI0JIOIMYECKUX
NO3UIMM, TIy0XXe TMOHATh HCTOPUYECKOE H3MEHEHHE (PYHKUMH STOro 3akoHa — OT
00001aro1Iei 10 O0BSICHSIONICH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrtema 3HaHUN O BOXKHEUIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U IPUMEHEHUHU, a TAKXKE O XMMHYECKUX PEaKIUSIX, WX CYLHIHOCTH M 3aKOHOMEPHOCTSX
npoTeKkaHust JomnonHsercs B Kypcax 10 wm 11 KilaccoB sieMeHTamMu CoOAep:KaHus,
UMEIOIIUMH KYJIbTYypPOJIOTHYECKUN U MPHUKIAJIHON XapakTep. DTU 3HAHHS CHOCOOCTBYIOT
MMOHUMAHHUIO B3aMMOCBSI3U XUMHUHM C JPYTUMH HayKaMH, pAacKpbhIBalOT €€ poJib B
MO3HABATENbHON W MPAKTUYECKOM AESITENbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHUIO
YBaXEHUS K MPOLECCY TBOPYECTBA B OOJACTU TEOPUM M MPAKTUYECKHX HPHIIOKEHUN
XHUMHH, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCSA B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0JieMax, CBSI3aHHBIX C XUMUEH, KPUTUUECKHA OCMBICIMBATh MH(DOPMALIUIO U TPUMEHSTh



€€ IS TONOJHEHWS 3HAHUM, pEIICHUS WHTEIJIEKTYalbHbBIX M JIKCIEPUMEHTAIBbHBIX
UCCleIoOBaTENbCKUX 3a/1ad. B 1ienoM conepkanue yueOHOTO npeaMera «XUMUs» JaHHOTO
YpOBHSI ~ M3YYE€HHS  OPUEHTUpPOBAHO  Ha  ¢dopMuUpoBaHHUE Yy  OOydYaroNIUXcs
MHUPOBO33PEHUYECKOM OCHOBBI JJIsi TMOHUMaHUsI (UIOCOPCKUX HUJEH, TaKuX Kak:
MaTepuaibHOE E€IMHCTBO HEOPraHWYECKOT0 W OPraHMYeCKOTO MHpa, OOYCIOBIECHHOCTH
CBOIWCTB BEMIECTB UX COCTABOM M CTPOCHUEM, MMO3HABAEMOCTh MPUPOIHBIX SABICHUN MyTEM
AKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKAY HOBBIMH (DaKTaMu U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUM HKOJOTHMUECKUX MPOOJIEM, a TaKKe
npo0JieM cOEpeKeHUsI IHEPreTUUECKUX PECYPCOB, CHIPhS, CO3/aHUSI HOBBIX TEXHOJIOTUH U
MaTepUaIoB.

B mane pemenusi 3ajad BOCHUTAHUS, PA3BUTHS U COIMAIM3AIMU OOyUYarOIIUXCS
NPUHATBHIE MPOrPaMMON MO XUMHUM TMOJXOJbl K ONPEACICHUIO COJIEPKAHUS U MOCTPOCHUSA
npeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHUE YHHUBEPCAIBHBIX Y4YEOHBIX JICUCTBUMH,
UMEIOIINX 0a30BO€ 3HAYCHUE NJI PA3IUYHBIX BUJIOB JCATEIBLHOCTU: PEIICHHS MPOOJIeM,
MOMCKa, aHainu3a U 00paboTKM HMHQOpMAIUU, HEOOXOIUMBIX IJi MPUOOPETEHUS] OMbITA
MPAKTUYECKON M UCCIEIOBATEIbCKON NIEATEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B
MO3HAHWU XUMUHU.

B npakTtuke mpenogaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS,
TaKk ¥ Ha YPOBHE CpPEIHEro o0Imero obpa3oBaHUs, MPU OMPEACICHUU COJEpKATEIbHOMN
XapaKTEPUCTUKHU LEJEH U3yUeHHs MPEAMETa HANPABICHUEM MEPBOCTEINIEHHON 3HAYNMOCTH
TPaIULUOHHO TpU3HAETCS (HOPMUPOBAHHE OCHOB XHUMHYECKOM Hayku Kak oO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSI, MPAKTUUYECKON JESATEIbHOCTH YEJIOBEKAa U KAaK OJHOIO W3
KOMIIOHEHTOB MHUPOBON KydbTypbl. C METOAMYECKOM TOYKM 3PEHUS TAKOM NOAXOHd K
ONPENICIICHUIO LEIEH N3YUEHHUSI TIPEIMETA SIBIISIETCS BIIOJIHE ONPaBAaHHBIM.

CornacHo JaHHOHM TOYKE 3PEHUS TJIABHBIMU LETSIMHU U3YUYEHUS IpeaMeTa « XUMHUS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sBIISITOTCS :

e (¢dopMHUPOBaHUE CHCTEMbl XMMHUYCCKMX 3HAHMM KaK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHONW KapTUHbI MHpa, B OCHOBE KOTOPOW JIEKAT KIIIOUEBBIC
NOHSTHS, (PyHaMEHTaJIbHbIE 3aKOHBI M TEOPHUH XUMHUHU, OCBOCHHE S3bIKa HAYKH,
YCBOCHHE U TMOHUMAHUE CYIIHOCTH JOCTYITHBIX OO0OOIEHWH MHPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHSI U CTAHOBIICHUS,

e (opmupoBanue U pa3BUTHE MPEACTABICHUN 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB
M XAMHYECKMX  peakuuid, HEOoOXOMMMBIX JUIsi  TNPUOOpETEeHUs  yMEHHUH
OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOAE, B MPAKTUYECKON U MOBCETHEBHOW KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JAESATEIbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOTO JKCIEPUMEHTA, COOIIOACHUEM TPaBHI OE30MacHOTO
oOpalleHusl ¢ BEIEeCTBAMM.

Hapsany ¢ atum, coaepkaTenpHas XapakTEpUCTHKA LIEJEH U 33/1a4 U3YUYEHHUS MTpeIMETa
B IpOrpaMMe€ MO XUMHHM YTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMH
MIPUOPUTETAMU B CHUCTEME cpefHero obmiero oOpazoBanusa. CerojHs B MpenojaBaHUU



XUMUUA B OOJIbIIIEH CTENEHU OTHAETCS NPEANOUYTEHUE MPAKTUUYECKOM KOMIIOHEHTE
COJIepKaHuUs oOy4eHus, OPUEHTUPOBAHHOMN Ha MOATOTOBKY BBITTYCKHHKA
oO1ieo0pa3oBaTeibHOM ~ OpraHu3alluy,  BIAJEIOIMIero He  HabopoM  3HaHUM, a
(G YHKIIMOHAIBHOU IPaMOTHOCTBIO, TO €CTh CIIOCO0OAMU U YMEHUSMH aKTUBHOTO MOJTYy4YCHUS
3HAHUMW U IPUMEHEHUS UX B PEabHOM XKU3HU JJI PEUICHUS TPAKTUUECKUX 3a]1a4.

B cBs3u ¢ 3TUM mnpu M3y4YEHUHU TMpeaMera «XUMHs» JOMHUHHUPYIOIIEE 3HAUYCHHE
MPUOOPETAIOT TaKKE IEJIHN U 3a]]a4H, KaK:

ajganTanys oOydJarolmMXcs K YCIOBHSIM JIMHAMHUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHUE HHTEIJIEKTYaJlbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATUIO TPaAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

dbopmupoBaHue y oOy4arolmUXCsS KIIFOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETCHIIHH),
UMEIOIINX YHHBEpPCAJIbHOE 3HAYCHUE JIs PA3JIUYHBIX BHUIOB JIESITCIHHOCTH: PEIICHUS
npo0JsieM, MOouCKa, aHaau3a u 00paboTKu MHPOPMALIMK, HEOOXOAUMBIX JJi MPUOOpETEeHUs
OTBITA JICSITEILHOCTH, KOTOpas 3aHUMAET BaAXKHOE MECTO B MO3HAHUU XMMUH, a TAKXKE JJIs
OIICHKH C TIO3UIUHA DSKOJIOTMYECKOH OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB H
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPEIY;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HWHTEIUICKTYaJdbHBIX H  TBOPYECKHUX
CIOCOOHOCTEHM O0YYarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETATh HOBBIE 3HAHUS
0 XUMHH B COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSAMH, HUCIOIH30BATh COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJOTUM JJIs TOUCKA M aHallh3a y4eOHOM M Hay4dHO-TIOMYJISIPHOMN
UH(GOPMAIIMH XUMUYECKOTO COICPKAHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOMIMXCS AaCCOLMATHUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJIOIAaTeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOEHHO
HEOOXOJWMBI, B YacCTHOCTH, TMpPU TUIAHUPOBAHUU © TPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE y OOydYaromMXCsAd YOSKIEHHOCTH B TYMaHUCTHYECKON HAIpPaBICHHOCTU
XUMHH, €€ BaXHOM POJIM B PEHICHUH TIIOOAIBHBIX TMPOOJIEeM PalUOHAIBLHOTO
IPUPOIOTIOIH30BAHUS, TIOTIOTHEHHS SHEPTE€TUUECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpPEeKHOTO OTHOIIEHUS K TPUPOJIE U CBOEMY
3I0POBBI0, & TaKXK€ MNPHOOPETEHHUs] ONbITAa HCMOJIb30BaHUS IOJYYEHHBIX 3HAHUU IS
MPUHATHS TPAMOTHBIX PEIICHUN B CUTYAITUSX, CBI3aHHBIX C XUMUUECKHUMHU SIBICHUSMU.

B ydeOHOM muiaHe cpemHero oO0miero oOpa3oBaHUS TpeaMeT «XHuMHsS» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOUN o0nmactu «EcTecTBEeHHO-HayUHBIE TIPEIMETHI.

OO0miee 4yMcinO 4YacoB, OTBEACHHBIX ISl M3Y4YEHUS XHMHUH, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopa3oBaHus, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 4Jac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Henerno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipenmer opraHMyecko XuMUU: €€ BO3HUKHOBEHHE, PA3BUTHUE U 3HAYECHHUE B
MOJTyYEHUU HOBBIX BEIIECTB U MAaTepHUANIOB. Te€opusi CTPOCHUSI OPTraHUYECKUX COCAUHEHUM
A. M. BbyrtnepoBa, €€ ocHOBHbIE MONOXKeHUsA. CTPyKTypHblE (OPMYJbl OPTraHUYECKUX
BemecTB. ['omonorusi, uzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSIX —
OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukaluu OpPraHUYECKUX BemecTB. HomeHknatypa
OpraHUYeCKUX COEJUHEHMM (CucTeMaTHdecKas) U TPUBHAIBHBIC Ha3BaHUS BaKHEUIIIHMX
npecTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCNEepUMEHTAIBHBIC METObl U3YUCHUS BEIIECTB U UX MPEBPAIICHUN: 03HAKOMJICHUE
c o0Opa3llaMM OpraHMYeCKUX BEIIECTB W MaTepuajaMd Ha WX OCHOBE, MOJCITUPOBAHUE
MOJICKYJI OpPTaHMYECKHX BEIIECTB, HAOIIOJEHNE U ONHUCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB
M0 TPEBPAIICHUI0 OPraHMYECKUX BEIIECTB NMPH HAarpeBaHUU (TUIaBJICHUE, OOYTIIMBAaHUE U
ropeHue).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHUE, FOMOJIOTMYECKHM psiA. MeTaH M 3TaH — mpocTeuine
NPEICTAaBUTENN aJKaHOB: (U3MUYECKHE W XMMUYECKHE CBOMCTBa (peaklMu 3aMeIleHUs H
TOPEHHUs] ), HAXOKAEHUE B PUPOJIE, IOJTYYCHUE U TPUMEHEHHE.

AJKEeHBI: COCTaB M CTPOECHHE, TOMOJIOTHYECKUH psiA. OTWUIEH W NPONWIEH —
NPOCTEHIIINE TPEICTABUTENN aJKEHOB: (PU3MUECKHE U XUMHUYECKHME CBOWCTBA (pEaKIHH
TUAPUPOBAHMS, TalOT€HUPOBAHUSA, THUAPATALNH, OKUCIEHUS U  INOJIUMEPU3AINN),
NOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtagueH-1,3 wu  MerwnOyraauweH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOWMCTBA (peakuus noauMepusanun). [loaydeHre CHHTETHUECKOTO KayyyKa U
PE3UHBL.

AJNKUHBI: COCTaB W OCOOCHHOCTH CTPOEHHUS, TOMOJOTUYECKUU psAl. AUETUICH —
MPOCTEUIITUI TPECTABUTENh AJIKHHOB: COCTaB, CTPOCHHME, (DU3UYECKHE M XUMHYECKUE
CBOMCTBa (peakuuH THJIPUPOBAHUS, TATIOT€HUPOBAHUS, TUIpaTaAllUU, TOPEHUS ), TTOIYUEHUE
Y IPUMEHEHHUE.

Apensl. beHson: coctas, cTpoeHue, GU3NUECKHE U XUMHUYECKHUE CBOMCTBA (pEakiuu
rajoreHUpOBaHUs U HUTPOBAHUS), IOJIyYEHUE U TpUMEHEHUE. 1o/1yon: cocmas, cmpoeHue,
Quauyeckue u Xumuveckue CeoUCmea (peakyuu 2alo2eHUpOsaHus U HUMPOBAHUS),
nonyyenue u npumeHeHue. TOKCHUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIY
YTJIEBOIOPOIaMU, TPUHAJICKAIIUME K PA3JIMYHBIM KllaccaMm.

[IpuponHble MCTOYHUKHU YIIIeBOJOPONOB. [IpupoaHblil ra3 u mnomyTHble HEQTAHBIC
ra3pl. Hedtp u e€ mpoucxoxnenue. CriocoObl nepepabOTKu HePTH: MEperoHka, KPEeKUHT



(TepMuyeckuid, KatamuTudeckui), mnuponu3. llpogykTel mnepepaboTku HedTH, UX
NPUMEHEHUE B MPOMBILIIEHHOCTH W B ObITy. KaMeHHbIH yroib M MNPOAYKTBI €r0
nepepadoTKu.

DKCHepUMEHTAIbHbIE METObl M3YUYEHHUS BEIIECTB U UX MPEBPALICHUIN: 03HAKOMIICHHUE
¢ oOpa3naMM IJJaCTMAcC, KaydyKoB M pe3uHbl, Koiekuuun «HepTe» u  «Yromby,
MOJICJIUPOBAHUE MOJIEKYJl  YIJIEBOJOPOJOB U  TajJOr€HONPOU3BOJHBIX, IPOBEICHUE
[IPaKTUYECKON pabOThl: MOTYyYEHUE ITHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anauu.

Bbrunciiennss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJHOTO BELIECTBA MJIM MPOJYKTa PeakUuu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB UM MPOYKTOB PEAKIIIH).

Kucaopoaconep:xkamniue opranudeckue coeJMHEHUs

[IpenenpHble OHOATOMHBIE CIUPTHI. METaHON W ATAaHO]: CTPOCHHE, (U3UYECKHUE U
XUMUYECKHE CBOWCTBA (PEaKIMM C AaKTUBHBIMU MeETajylaMHU, TaJOr€HOBOJOPOJIaMH,
ropeHue), mpuMeHeHue. BoaopoaHbie CBA3M MEXAy MoJeKyjaaMu cnupToB. JlelicTBue
METaHOoJIa ¥ ATaHOJIa Ha OPraHU3M YeJIOBEKaA.

MHOroaToOMHbBIC CIUPTHI. DTWICHTJIMKOJIb W TJIUIEPUH: CTpoeHue, (usnueckue u
XUMUYECKHE CBONCTBAa (B3aMMOJEHCTBUE CO IIEJIOYHBIMU MeETaJJIaMU, KaueCTBEHHas
peakiusi Ha MHOTOATOMHBIC CHUpPTHI). [lelicTBue Ha opraHu3Mm 4yenoBeka. [IpumeHeHwme
[JIMIEPUHA U YTUICHTIIUKOJIA.

@deHo: CTpOEHUE MOJEKYNbl, (U3MYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCMYHOCTH
denona. [lpumenenue ¢enona.

Anbaerunsl U kemowusl. QopManbIETHIl, AlETANBIACTH: CTpOeHUE, (pumvyeckue u
XUMUYECKHE CBOMCTBA (PEAKLIMM OKUCJIEHUS M BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIIHH),
NOJIyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpENENbHBIE KapOOHOBBIE KHUCIOTh. MypaBbUHAasT U YKCyCHas
KUCTIOTHI: CTpOCHHE, (PU3MYECKUE U XUMUYECKHUE CBOMCTBa (CBOMCTBA, 00IIME AJIs Kiacca
KUCTIOT, peakius Tepuukanuu), noirydeHue u npumenenue. CteapuHoBas M OJIEMHOBAs
KHACTIOTHI KaK TPEICTaBUTENIM BBICHIUX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIee JCHCTBUE.

Crnoxnble 3¢uUpHl KaK TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIPOIU3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupoB. buonorndeckas poib KUPOB.

VYrneBoasl: cocTaB, KiaccU(UKAIUs YriaeBOAOB (MOHO-, TU- M TOJHCAXapHjbl).
['mroko3a — mpocTeNIii MOHOCaXapu/: OCOOEHHOCTH CTPOCHHUS MOJICKYIbI, (pru3ndeckue u
XUMHUYECKHE CBOMCTBA (B3anMoieicTBue ¢ rupokcuaom meau(ll), okucienne aMmMuaqyHbIM
pacTtBopoM okcuaa cepebpa(l), BoccTaHOBIEHHE, OPOKCHHE TJIFOKO3bI), HAXOXKJICHUE B
pupojie, NpUMEHeHue, Ouonoruueckas poiab. PotocuHtre3. DpyKro3a Kak H3OMEP
[JIFOKO3BI.

KpaxmMan wu mnemmono3a kak mnOpupoiHble mnoaumepbl. CTpoeHue Kpaxmana U
ueuoa03bl. dU3nyeckre U XMMUYECKUE CBOMCTBA Kpaxmalia (THAPOJU3, KaueCTBEHHAs
peaKiusi C HOJ0M).



OKCIEepUMEHTAJIbHBIE METOJIbl M3YyYEHHS BEIECTB U WX MPEBPAILCHUI: MPOBEIACHUE,
HaOJI0JICHUE W OMHCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CIUPTOB, KaUE€CTBEHHBIC
peaKIuu OJTHOATOMHBIX CIUPTOB (OKHUCiIeHUe dTaHona okcuaom meau(ll)), MmHOroaTOMHBIX
CIUpTOB (B3auMojeicTBHE raulepuHa ¢ ruapokcuaom Menu(ll)), anpnerunoB (oKucieHue
aMMHa4HbIM pacTBOopoM okcuaa cepedpa(l) u rumpoxcumom menu(ll), BzaumopeicTBue
KpaxMaljia C MOJ0M), MPOBEJECHUE MPaKTUUECKOW paboOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacu€rHble 3anaum.

Boluncnenuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY
OJIHOT'O M3 MCXOJIHBIX BEIECTB WM MPOIYKTOB PEAKITUH).

A3oTcoepxKaliue OpraHnuecKue CoeIUMHEHUS.

AMMHOKHUCIIOTBI Kak amM(OTepHble OpraHuyeckue coenuHeHus. dusznueckue u
XUMUYECKHE CBOMCTBa aMHHOKHUCJIOT (Ha MpuMepe TyniuHa). buoiormdeckoe 3HadeHHE
aMuHOKHCIOT. [lenTuasi.

benku kak mpupoaHbIe BEICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuyHas, BTopuuHas U
TpeTUYHasl CTPYKTypa OenkoB. XUMHUUYECKUE CBOMCTBA OCJIKOB: THAPOJH3, JCHATYypalus,
KaueCTBEHHBIC PEaKIIUU Ha OCJIKH.

DKCIepUMEHTAJIbHBIC METO/bl U3YUCHUS BEIIECTB M WX MPEBpaIleHU: HAOI0eHNEe U
ONKMCAaHKUE JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OeNKOB MPH HAarpeBaHWU, IIBETHHIC
peaKkIuu OCTKOB.

BricokomoJieKyJIsIpHbIE COeAMHECHUSA

OCHOBHBIE TIOHSTUS XUMUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BE€HO, CTENEHb MOJUMEPHU3ALINH, CPEAHSS MOJIEKYyJIsApHass Macca. OCHOBHbIE
METOAbl  CHUHTE3a  BBICOKOMOJIEKYJAPHBIX  COCIWHEHUN —  TOJUMEpU3alus |
MOJINKOHAEHCALIUS.

DKCIEpUMEHTAIIbHBIE METOAbl U3YUEHUS BEIIECTB U X MPEBPAIICHUN: O3HAKOMIICHUE
¢ o0pa3iaMu MPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzanusa MeEXNpeIMETHBIX CBA3€d MPU H3YYEHUU OpraHuydeckol xumuu B 10
KJIAaCCe OCYIIECTBIACTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUNA, TAaK W TOHITUH, SBISIIOLIMXCS CHUCTEMHBIMU [JIl OTHEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC MOHSATHS: SBIICHUE, HAYYHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CUHTE3, KiIacCU(UKAIMs, NEPUOIUIHOCTh, HAOIIOIEHUE, H3MEpEHue,
AKCHEPUMEHT, MOJAECIHPOBAHUE.

®dusnka: Marepusi, dHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, SHEPreTHYECKUI
YpOBEHb, BEIIECTBO, TEIO, OO0BEM, arperarHoe COCTOSHHWE BEMIECTBa, (HU3UUIECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPECHUSL.

buonorus: knerka, opranusm, 6uocdepa, oOOMEH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOrMYECKU aKTUBHbIE BelllecTBa (O€JKHU, YTIeBObI, )KUPbI, (HEPMEHTBHI).



I'eorpadusi: MuHepaiibl, TOpHbIE TOPOABI, OJIE3HBIE UCKOMIAEMBbIE, TOILJIMBO, PECYPCHI.

TexHonorusi: MUILEBbIE MPOAYKTbl, OCHOBBI PAIlMOHAIBHOTO MHTAHMS, MOIOLINE
CPENICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHUE MpenapaThl, MaTEPHAIbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XuMuyeckuil 3iemMeHT. AToM. Snpo aroma, HM30TOMbBI. OJEKTPOHHAs O000JOuKa.
DHepreTUYecKre YPOBHM, TOAYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- SJIEMEHTHI.
Oco0eHHOCTH paclpe/iesieHUs AJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX JJIEMEHTOB TMEPBBIX
YETRIPEX TIEPUOIOB. DJIEKTPOHHAS KOH(PUTYpAIHUsS AaTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoguueckas cucrema xumuyeckux diemeHToB [, U.
MenpeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKkOHAa M llepmoamyeckoil CUCTEMBI XUMHYECKUX
anemenToB [J[. WM. Menzaeneesa ¢ COBPEMEHHOM TEOpUEH CTPOECHUS aATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHYECKHX OJJIEMEHTOB U 00pa3yeMbIX HMH
NPOCTHIX MU CIOXHBIX BEIIECTB IO TpynnaM M MepuoaaM. 3HAYEHHUE MNEPUOAUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsI3b. BUABI XMMHUYECKOUN CBSA3M (KOBaJEHTHAs
HENoJIsIipHAsE W TOJIApHAas, WOHHAs, MeTa/uinyeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHOM XHWMHYECKOH CBsi3u (OOMEHHBIM M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas
CBA3b. BalleHTHOCTh. DNEKTPOOTpULATENBHOCTh. CTENEHb OKHUCICHUS. VOHBI: KATUOHBI U
AHHUOHBL.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJIPHOIO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BelleCTBAa. THUMBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUMNA KPUCTALIMYECKON PEIIETKHU.

[TonsTie 0 mucniepcHbIX cucTemax. ICTUHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBast
JIOJIsl BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HoMeHKIaTypa HEOpraHWYeCKUX
BEIIECTB. | eHeTnuecKas CBsI3b HEOPraHMYECKUX BEIIECTB, NIPUHAJICKAMNX K Pa3IMYHbIM
KJIACCaM.

Xumunueckas peaknus. Krnaccudukaius XUMUYECKUX pEaklMii B HEOPTaHUYECKON H
OpraHWYeCKOM XUMHUU. 3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS H
MPEBPALIECHUS SHEPTUH TP XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (pakTopoB. OOpaTUMbIE pEaKIIHH.
Xumunueckoe paBHOBecHe. DaKTOPHI, BIHSIOMINE HA COCTOSTHUE XMMHYECKOTO PAaBHOBECHS.
[Tpunumn Jle [latense.

DnektponauTuyeckas auccounanus. CuibHble U ciiadble 3eKTpouThl. Cpesa BOIHBIX
PacTBOPOB BEIIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKuCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIHH.



DKCIEPUMEHTAIBHBIE METObI U3yUYEHUS BEIIECTB U UX MPEBPAILICHUN: JEMOHCTPALUS
tabnun «Ilepuoguyeckas cucrtema xumudeckux aemeHToB J{. Y. MenaeneeBay, usydeHue
MoOJielel KPUCTATMYECKUX PEIIETOK, HAOIIOJEHUE M OMUCAHUE JEMOHCTPAI[MOHHBIX H
7a00paTOPHBIX OMBITOB (pa3fiokKEHUE MEPOKCUAA BOJOPOJa B MPUCYTCTBUU KaTaau3atopa,
ONPEAECIECHUE CPEAbl PACTBOPOB BEIIECTB C IMOMOUIBIO YHHBEPCAIBHOTO HMHAMKATOPA,
peakluud HOHHOTO OOMEHa), MPOBEACHHE NPAKTHUYECKOW paboThl «BnusiHue pazmuyHBIX
(haKTOPOB Ha CKOPOCTh XUMHUUECKON PEAKIIUM.

Pacuérnblie 3amaun.

Pacuérel 1o ypaBHEHHSIM XUMHYECKHX PEAKLUHUH, B TOM YHUCIE TEPMOXUMHUYECKHUE
pacu€Thl, pacu€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBASI JOJISI BEIIECTBAY.

Heopranuuyeckast xuMus

Hemerannel. ITlonmoxkenne nHemetraiuioB B Ilepuonnueckoid cUCTEME XUMHUUYECKHUX
anemenToB JI. V1. MenneneeBa u 0COOEHHOCTH CTpoeHUsI aTOMOB. DU3UYECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONUST HEMETA/UIOB (Ha TpuMepe KHuciopoaa, cepbl, (ocdopa u
yraeposa).

XUMHUYECKHUE CBOMCTBA BaKHEHIITUX HEMETAIJIOB (TAJIOTEHOB, Cephl, a3oTa, dhocdopa,
yriaepoja W KpPEeMHHS) U UX COCAMHEHUN (OKCHJIOB, KHCIOPOJCOACPKAIIMUX KHUCIOT,
BOJOPOJHBIX COSTUHECHHU ).

[IprMeHeHne BaXKHENIIIUX HEMETAIJIOB U UX COCIMHEHUH.

Mertamibl. [lonoxenue MmetamioB B [lepuoauueckoit cucTeMe XMMHUUYECKUX SJIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOCHUS SJEKTPOHHBIX 000JOYEK aTOMOB METAJIOB.
O6mue ¢uzndeckue cpoiicTBa MeTauioB. CIUiaBel METAIOB. DJIEKTPOXUMHUUYECKUN DS
HanpsHKEHU METaJJIOB.

XHUMHUYECKHE CBOMCTBA BAXXKHEUIIMX METAUIOB (HATpUM, Kalul, KaJbIMH, MarHuw,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

O6mue crocoOb moxyueHus MeTauioB. [I[puMeHeHe MeTaJIIOB B OBITY M TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3yUYE€HHUS BEUIECTB M WX NPEBpAILlCHUN: H3y4YCHHUE
KOJUICKIIUK «MeTaJlTbl U CILIaBbl», 00pa3IloB HEMETAJIOB, PEIICHUE YKCIICPUMEHTAIBHBIX
3aja4, HAOMIOJEHUE W OIKMCAHHWE JICMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(B3auMOJIECTBHE THUAPOKCHAA AJIOMHHHUS C pacTBOpaMHU KHUCJIOT M IIEIOYeH,
Ka4eCTBEHHbIC PEaKIIUM HA KaTHOHBI METAJIJIOB).

PacuéTHbic 3amaymn.

Pacuétel Macchl BemecTBa Wik 00bEMA ra30B MO U3BECTHOMY KOJHUYECTBY BEIIECTRBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIISCTB, PAacUEThl MAaCChI
(00BéMa, KoIMYECTBA BEIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO W3 BEIICCTB HMEET
MIPUMECH.

XHUMHA ¥ )KU3Hb

Ponp xumum B 00€CHEYEHHWHU DKOJIOTHMYECKOM, DIHEPreTUYECKOW U  MHUIIEBOU
0e30MacHOCTH, Pa3BUTHU MeIUIMHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS BEIISCTB U
XUMHAYECKHX PEAKIIHH.



[IpencraBienns 00 OOUIMX HAyYHBIX MPUHUMUIAX MPOMBIIIJIEHHOTO TMOJYyYEHUS
BAKHEUILNX BELIECTB.

YenoBek B MUpe BELIECCTB U MaTEpPUAIOB: BaXKHEWIIME CTPOUTEIBHBIE MaTepHUabl,
KOHCTPYKLIMOHHBIE MaTepUabl, KPaCKu, CTEKJI0, KEpaMUKa, MaTepUAIIbI I DJIEKTPOHUKH,
HaHOMAaTepUasbl, OPraHNYECKUE U MUHEPAJIbHbIE YIOOPEHHUS.

XHUMUS U 310pOBbE YEJIOBEKA: IIPaBWJIA UCIIOJIb30BAHUSA JIEKAPCTBEHHBIX IIPEIAapaToB,
npaBuiia O€30MaCHOr0 MCHOJB30BaHUS MpPEnaparoB OBITOBOW XWMHUU B MOBCEAHEBHOU
KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeXNpeIMETHBIX CBsI3ed MpU U3YYeHHH OOIIEed M HEeOpraHu4ecKOn
xuMuM B 11 Kjacce OCyIIECTBISIETCA uYepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBbIX IOHATUH, TaK U IIOHATUH, SIBIAIOLIUXCS CUCTEMHBIMU JJIS OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYYHbIE MOHATHS: HAY4YHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpPHS,
aHanM3, CHUHTE3, KilaccuuKauus, TMEepUOJAUYHOCTb, HAOIIOACHUE, DKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.

@dusuka: MaTepus, SHEPIUsA, Macca, aToOM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHME BeIEeCTBa, (M3MUECKHE BEJIMYMHBI M €JMHHULBI MX H3MEpEeHus,
CKOPOCTb.

buonorus: knetka, opraHusM, sKocHcTeMa, Ouocdepa, MAKpOo- U MHUKPOIJIEMEHTHI,
BUTaMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpac¢usi: MuHepasbl, TOPHbIE TOPOBI, IIOJE3HBIE HCKONIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorus:  XMMHUYECKass  IPOMBILIIJIEHHOCTb,  METAJULypIrus, IPOU3BOACTBO
CTPOUTEIIBHBIX  MAaTEpHUANIOB,  CEJIbCKOXO3SMCTBEHHOE  IIPOM3BOJCTBO,  IHILNEBas
IPOMBILUIEHHOCTb, (papMalieBTUYECKasi MPOMBIIUIEHHOCTh, POU3BOJICTBO KOCMETHUECKHUX
[Ipenaparos, IIPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepuaos, JIIEKTPOHHAs
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA T[TPOI'PAMMBLI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHnaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUSI O0yYarOITUMUCS
mporpaMMm  CpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM).  HaydHo-MeToguueckoil OCHOBOM 111 pa3palOTKM  IUTAHUPYEMbBIX
pE3yJIbTATOB OCBOEHUSI MPOTpamMM CpPEIHEro OO0IIero oO0pa3oBaHUs SABIAETCS CHCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cOOTBETCTBUM € CUCTEMHO-AEATEIIBHOCTHBIM MOAXOA0M B CTPYKTYPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOEHUS MpenMera «XHMHsS» Ha YpOBHE CpEeJHEro olumiero oOpa3zoBaHUs
BBIJIEJICHBI CJIEAYIOLINE COCTABIISIOIINE:

OCO3HaHHE 00YUYaIOIIUMHUCS POCCUICKON TPaXKIaHCKON UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH M CAMOOTIPEIETICHUIO;

HAJIMYUE MOTHBAIIMU K 00YUYEHUIO;

[IEJICHANPABICHHOE Ppa3BUTHE BHYTPEHHUX YOEXKJCHHM JUYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTH M CLIOCOOHOCTh 00YYaIOLIUXCsl PYKOBOJCTBOBATHCSA B CBOEH JEATEIHLHOCTH
LHEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYLIIMMH LEIOCTHOM CUCTEME XUMHYECKOIO
oOpa3zoBaHus;

HaJIMYWE MPABOCO3HAHUS SKOJIOTMUECKOU KYJIbTYPbl U CIIOCOOHOCTH CTaBUThH LIETU U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIM4HOCTHBIE PE3YIbTAThl OCBOCHHS IMpeIMeTa «XHMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM ¥ BOCHUTATEIbHON JESATENBHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKHMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU IEHHOCTAMHU M HJA€alaMu POCCHIICKOTO
IPaXKJaHCKOTO OOIIECTBA, MPUHATHIMU B OOIECTBE HOPMAaMH W TPaBHJIAMU TOBEACHHUS,
CIIOCOOCTBYIOIIMMHU ~ TIPOLIECCaM  CaMOIIO3HAHUSA, CaMOPA3BUTHS W HPABCTBEHHOTO
CTaHOBJICHMSI TIMYHOCTH O00YYarOIINXCS.

JIM4HOCTHBIE ~ PE3YJIbTATHI OCBOEHUS npeamMera  «XUMUSA» OTpa)karoT
c(hOpPMHPOBAHHOCTH OTBITA MTO3HABATEILHON U MPAKTUYECKON NESITEIHHOCTH 00yJarOIIHXCS
[0 peasin3aliy IPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAaHMS OOy4YaroIIMMHCS CBOMX KOHCTHTYLIHMOHHBIX IIpaB U 0O0s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COLIMAIIBHBIX HOpPMaxX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIbHOCTH MPU CO3JIaHUU Y4EOHBIX
[IPOCKTOB, PEIICHUH YYE€OHBIX U TIO3HABATEIBHBIX 3a/lay, BBIMOJHEHUM XUMUYECKUX
DKCIEPUMEHTOB;



CIIOCOOHOCTHU TOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JIPYTUX NPU aHAIU3E PA3IMUHBIX BUJOB YUCOHOU NESTENHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'0 OTHOIIICHUSI K UCTOPUUYECKOMY U HAYYHOMY HACJIEIUI0 OTE€UYECTBEHHOU
XUMUU;

YBaXXEHHUS K MPOIIECCY TBOPUECTBA B OOJACTU TEOPUH M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAaHMSI TOrO, YTO JIOCTHXKCHHS HAyKH €CTh pe3yJbTaT JIUTEIbHBIX
HaOJII0/ICHUM, KPOMTOTJIMBBIX IKCIIEPUMEHTAIBHBIX MTOMCKOB, MMOCTOSTHHOTO TPY/la YUEHBIX U
PAKTUKOB;

UHTEpECa M TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH W TIOCIEIYIOIIEM aHaln3e
uH(OpPMaIINK O MEePEIOBLIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSMH, U
IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJACHUE W TOCTYNKHA CBOMX TOBapHUIIEH C TMO3MIMHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHs LIEHHOCTEH 3J0poBOro M 0Oe30macHoro obpasza >KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U MCUXUYECKOMY 3/10POBBIO;

coOI0IeHus TpaBmJl 0€30MaCHOr0 OOpAaIIeHHs C BEIIECTBAMU B OBITY, MOBCETHEBHOMN
KU3HU U B TPYJIOBOM JIE€ATEIIBHOCTH;

NOHUMAaHUS IIEHHOCTU TMPaBUJ WHAMBUAYATBHOTO U KOJUIEKTMBHOTO O€30MacHOro
NOBEJEHUS B CUTYyaIUsAX, YTPOKAIOLIKX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMSI MOCJIEICTBUN U HETIPUSATHUS BPEAHBIX MPHUBBIUEK (YIOTPEOIEHUS aJIKOTOJIsA,
HAapKOTUKOB, KYpEHHUSI);

5) TPyA0BOr0 BOCIIUTAHMS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIBCKON NESITEIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTHX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PELICHUM NPAKTUYECKUX 3a/lad COLMAIBHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpEca K MPAaKTHIYECKOMY M3yUeHUIO TTpodeccril pa3IMdaHoro pojaa, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHAYaJIbHOW TPACKTOPUU OOpa3OBaHMUS,
Oynymeit mnpodeccnr W peaau3aliid  COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:



AKOJIOTUYECKH  II€J€COO0pPa3HOr0  OTHOIIEHUS K TPUPOJe, KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHMS  TJIO0AJTBLHOTO  XapakKTepa  JKOJOTMYECKHX  MpoOieM,  BIUSHUSA
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHOM CpEIbl;

OCO3HAHUS HEOOXOIUMOCTH HCIOJIB30BAHUS JOCTHKEHUW XUMHUU JUIsI PEIICHUS
BOITPOCOB PAIIMOHAIIBHOTO TIPUPOJIONIOIB30BAHUS;

AKTUBHOTO HETIPUSITHUS JEUCTBUHN, TPUHOCIIIUX BPEJ OKPY>KAIOIIEH TPUPOIHOM Cpejie,
yMEHUs MIPOTHO3UPOBATH HeOIaronpusTHHIE JKOJIOTHYECKHE MIOCTIC/ICTBUS
npeANpPUHIMAEMbIX JCHCTBUM U MPENOTBpAIATh UX;

HAJIUYMS PA3BUTOTO IKOJOTHYECKOTO MBIILIICHUSI, YKOJIOTHYECKON KYIbTYpPbI, OMBITA
NEATeTbHOCTH DKOJOTHMYECKON HaNpaBI€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHON, KOMMYHHUKATUBHOW M COLIMAIBHOM MPAKTHUKE, CIIOCOOHOCTH W yMEHUS
AKTUBHO TIPOTUBOCTOSITH UCOJIOTUU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

MOHUMaHUs CHeU(UKH XUMUU KaK HayKH, OCO3HaHUs €€ poysi B (PopMHUpOBaHUH
pallMOHAJILHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU I1IEJIOCTHOTO TMPEJCTaBICHUS 00
OKpYXaIIIEM MHUpPE KaK O €IMHCTBE MNPUPOJbl W 4YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pPeIIeHUH MPoOIeM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JJISI COBPEMEHHOM ITMBHJIM3AIIUM: B €€
I'YMaHUCTUYECKOW HAMpAaBICHHOCTH W BAXHOW POJM B CO3JaHUM HOBOM  0Oa3bl
MaTepUaIbHONH KYJIBTYPBl, PEIIEHUH TJI00AIBHBIX TPOOJEM YCTOWYMBOTO Pa3BUTHUS
YeJI0BEUYECTBA — CHIPbEBOM, SHEPTreTUUCCKOM, MUIIEBON M IKOJIOTHYECKON O€301MacHOCTH, B
Pa3BUTUHU MEIUIIMHBI, OOCCIEYCHUH YCIOBHUW YCIEIIHOTO TpyJda HM IKOJIOTHYECKHU
KOM(OPTHOM KU3HHU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON T'paMOTHOCTH: TMOHHUMAaHHUSA CYIIHOCTH METOJ0B ITO3HAHUA,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIB30BaTh MOJIy9YaeMble 3HAHUS
JUI. aHaiu3a U OOBSICHEHUS SBICHHN OKPYKAIOIIEr0 MHpa U IPOUCXOMSANIUX B HEM
M3MEHCHHUM, YMCHHS JieJlaTh OOOCHOBAaHHBIC 3aKJIIOUCHHS HAa OCHOBE HAay4YHBIX (PaKTOB M
MMEIOIIMNXCS JAHHBIX C LIEJIbIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITSJILHO HKCIIOJIB30BaTh XUMUYCECKUE 3HAHUS JUIS PEIICHHUS
po0JIeM B pEAIbHBIX )KU3HCHHBIX CUTYAIIHX;

HWHTEpeca K MO3HAHUIO U UCCIIeI0BATEILCKOM eI TEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO W caM00Opa3OBaHUIO, K
AKTUBHOMY TIOJIYYEHHWIO HOBBIX 3HAHUH [0 XHMHM B COOTBETCTBUH C >KU3HCHHBIMHU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJla B pa3nuyHbiX cdepax mnpodeccuoHanbHOM
e TEITBHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yJbTaThl OCBOCHHUS y4eOHOro mpeameTa «XUMHs» Ha YpOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAYMMBIC JIJIs1 (DOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIMIMXCS MEXKAUCIUTIITNHAPHBIC
(MexXTpeMETHBIE) OOIICHAYYHBIC MOHATHSI, OTPAXKAIOIIHNE 1IEJIOCTHOCTh HAYYHOU KapTHUHBI
MHpa U crieu(puKy METOJO0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusl,
BEILIECTBO, DHEPTHUsl, SIBICHHE, MPOIECC, CUCTeMa, Hay4HbId (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPUSsl, UCCIIeI0BaHUE, HAOI0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U
JpyrHe);

yHUBEpCaJbHbIe  yueOHble  JIeUCTBUA  (TIO3HABATENbHBIE, KOMMYHUKATHBHBIE,
peryisTuBHbIE), obOecreunBawmue GopmupoBanue (GYHKIIMOHATBHOW TPAMOTHOCTH U
COIMAIbHOM KOMIIETCHITUN 00Yy4aroImMnXCs;

CIIOCOOHOCTh  OOYYaKOIIUXCS  HMCIOJIb30BaTh OCBOCHHBIC MEXKIUCITUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHWS U YHUBEPCAIbHBbIC y4eOHBIC NEUCTBUS B IMO3HABATEIBLHOU H
COLMATIBbHOU MTPAKTHKE.

MeranpeaMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIBHBIMH YUECOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUIMU.

OBJaieHMe YHHBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMHY JI€HCTBUSIMU:

1) 0a30Bble JJOrHYecCKHe AeHCTBHS:

CaMOCTOSITEILHO (POPMYIMPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarTh;

ONpeAesaTh LENN ACATEIBHOCTH, 3aJaBasi MmapamMeTpbl U KPUTEPUU UX JOCTHKECHUS,
COOTHOCHUTD PE3YJIbTAThI JESITEIBHOCTU C TOCTABJICHHBIMU 1ICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIEHUSI — BBIJICIISIThH
XapakTepHbIE NPU3HAKK TMOHSATUM M YCTaHABJIMBATh HMX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHUE MOHITHUS JJIs1 OOBSICHEHUS OTIEIbHBIX (PAKTOB M SIBJICHUI;

BBIOMpaTh OCHOBAaHUS W KPHUTEPHUH I KIACCH(PHUKAIIUU BEIIECTB M XUMHUUYCCKUX
peaxkiuu;

yCTaHaBIMBATh MPUUYMHHO-CJIC/ICTBEHHBIC CBI3U MEXKY U3YyUaeMbIMU SABICHUSMU;

CTPOUTH JIOTHYECKUE pacCCyKJICHUA (MHAYKTUBHBIC, ACAYKTHBHBIC, IO aHAJIOTHH),
BBISBISAITH  3aKOHOMEPHOCTHM W IPOTHBOPEUMS B  PACCMATPUBAEMBIX  SBJICHUSX,
(bOopMyITHPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MPUMEHATh B TMPOIIECCE TMO3HAHMUSA, MWCIOJb3yEeMble B XHMHH CHMBOJHUYECKUE
(3HaKOBBIE) MOJIETH, MPEOoOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUUYECKHH 3HAK
(cuMBOJI) dyeMeHTa, XUMHYECKas (GopMylia, YpaBHCHHE XHUMHUYSCKOW peakmuu — TIpH
pellieHMH Yy4eOHBIX TIMO3HABATEJbHBIX M MPAKTUYECKUX 3aj7ad, MPUMEHATh Ha3BAHHBIC
MO/ICJIbHBIC TIPEICTABICHUS JIJIs BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a30BblIe HcCCIeI0BATEIbCKHE IEHCTBUSA:



BJIaJI€Th OCHOBAMU METO/I0B HAYYHOTO IMO3HAHUS BEUIECTB M XUMHUUYECKUX PEaKLU;

(GopMynHpoBaTh LEIW M 3aJayd HCCIEAOBAHMS, HCIOJIb30BaTh IOCTABIEHHBIE U
CaMOCTOATEIBLHO C(OPMYIHPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTAa IO3HAHUS U
OCHOBBI Il (POPMUPOBAHMUS THUIIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMbIX
CYXKICHUU;

BJIAJ€Th HABBIKAMHM CaMOCTOSATEJIBHOTO IJIAHUPOBAHUS U NPOBEICHUS YUYECHUUYECKUX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBAaTh yMEHHUs HAOMIOAAaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €TI0 PE3YNbTAT, (POPMYIUPOBATH 0OOOUIEHUS U BBIBOJBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH pPE3yIbTaTOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIM
OTYET O MpoJIeTaHHOH paboTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIEAOBATENILCKOM M MPOEKTHOM NESITebHOCTH,
NPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY MOUCKY METOJOB PEIICHHMS
NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HWHOOpMaIUu (HaydyHO-TIOMYJsipHas
JUTepaTypa XUMHUYECKOTO COJIepKaHMsl, CIpaBOYHbIE TocoOusi, pecypcbl MuHTepHera),
aHANMM3UPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB U (OPM MPEACTaBICHUS, KPUTHUUECKH
OILICHMBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(bopMynHpoOBaTH 3aMpOChl U MPUMEHSATHh PAa3NMUYHbIE METOJbI MPHU TMOUCKE U OTOOpE
uHbOpMaIIK, HEOOXOAUMOM JIJIsl BBITIOHEHUS YU€OHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA;

npuoOpeTaTh OTIBIT WCIIOJIb30BaHUS UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIbHYIO (OpMYy TMpeACTaBICHUs HWHGOPMAIIH
(cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayeCTBE CpEACTBA MpH pabOTe C XUMHYECKOU
uHpOpMaIIHe: MPUMEHATh MEXIpeIMETHbIE ((PU3NYecKue U MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (OpMYJIbI, a00peBHATYpPHI, HOMEHKIIATYPY;

MCITI0JIB30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPELCTBA HATIISAHOCTH.

OBnageHne yHMBepcaaIbHBIMH KOMMYHUKATHBHBIMH JACHCTBUSIMH:

3aJjaBaTh BONPOCHI IO CYIIECTBY O0OCYXJIaeMOl TeMbl B XOJ€ JAuajora W/Wiu
JIUCKYCCUH, BBICKa3bIBaTh HJEH, (QOPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4u;

BBICTYNaThb C IPE3EHTALMEN  pe3ylnbTaTOB IO3HABATEIBHON  JE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBINOJIHEHUU
XUMHYECKOTO JIKCIIEPUMEHTA, MPAaKTHYECKOW pabOThl MO MCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3aliu Y4eOHOTro mnpoekTta U (OpMyIUpOBaTh BHIBOJABI IO
pe3ysibTaTaM MpOBEAEHHBIX MCCIECIOBAaHUNA NYyTEM COIJACOBAaHUS NO3UMLUUNA B XOZ€
00CyXXJIeHUSI 1 OOMEHAa MHEHUSIMU.

OBiageHne yHMBePCATbHBIMHU PeryJssTHBHBIMHU AeHCTBUAMM:



CaMOCTOSITEIbHO ~ IUIAHUPOBaTb M OCYIIECTBIATH  CBOIO  II03HABATEIbHYIO
JESTEIbHOCTD, ONpeneisas €€ ey U 3aJauu, KOHTPOJIUPOBATh U 110 Mepe HEOOXOJUMOCTH
KOPPEKTUPOBATh MpEAjaraéMblii airopuT™M JEHCTBUUA NPHU BBIIOJHEHUH YYEOHBIX U
UCCJEeI0BATENbCKUX 3a7a4, BbIOMpaTh Hambosiee 3(PQPEKTUBHBIA CIOCOO WX PELIEHUs C
y4€TOM TIOJTyUYE€HHSI HOBBIX 3HAHUHM O BEIIECTBAX U XMMHYECKUX PEAKIMSIX;

OCYILECTBJISATh CAaMOKOHTPOJb CBOEM MAESITEIPHOCTH Ha OCHOBE CaMOaHajlau3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbie pe3ynbTaThl OCBOCHUS Kypca «Opranudeckasi XUMHs» OTPaXKaoT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O XUMHUUYECKOM COCTaBJISIONICH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MUpa, POJIM XUMUU B TIO3HAHWM SBICHUU TPHUPOJBLI, B HOPMUPOBAHUU
MBIIUICHUS. U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl
pelieHns MPAaKTUYECKUX 3a7ad U IKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO ¥ IPUPOJIHOM CpPEIIE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraOIIHE
NOHATHST (XMMHUYECKUH DIIEMEHT, aToM, OJJIEKTpOHHas o000Jiouka aroMa, MOoJIeKya,
BaJCHTHOCTb, AJIEKTPOOTPUILIATENILHOCTh, XWMHUUYECKasi CBs3b, CTPYKTypHas Qopmyia
(pa3BépHyTasi U COKpamniéHHasi), MOJb, MOJIApHAs Macca, MOJSIPHBIA O0BEM, yrIepOIHBIN
ckeneT, (yHKIMOHANbHAS Tpylmna, paaukal, U30Mepus, U30Mepbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJIEBOAOPOABL, KUCIOPO U a30TCOAEPKAIINE COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COCIMHEHUS); TEOPUU U 3AKOHBI (TEOpHUs
CTpPOEHHMs opraHnuyeckux BeniectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUH A3BIK XMMHH; MUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIUE B
OCHOBE  IOHMMAHHUS  NPUYUHHOCTH U  CHCTEMHOCTHM  XUMHUYECKUX  SIBJIICHUI,
(dakToNOTMYEeCKUEe CBEJACHUS O CBOWCTBAaX, COCTaBe, TMOJYYECHUH H 0O€30MacHOM
WCIIOJIb30BAaHUM  BAXHEHIIIMX OPraHUYECKHX BEIIECTB B OBITY W  MPAKTUYECKON
NEeATEeIIbHOCTU YEJIOBEKA;

chOpPMHPOBAHHOCTh ~YMEHUW  BBISBISATH  XapaKTepHbIE TPU3HAKU  TOHSTHM,
YCTaHaBIIUBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IIPU OMUCAHUU
COCTaBa, CTPOCHUS U IPEBPAILICHUN OPTAHUYECKUX COCTMHEHN;

chOpPMHPOBAHHOCTh ~ YMEHHUW  HWCIIOJIB30BaTh  XMMHUYECKYIO  CHMBOJHUKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, CokpaméHHoi) GdopMyn
OpraHWYECKUX BEIIECTB M YPAaBHEHHI XHMHYECKHUX PEAKIUNA, W3rOTaBIMBATh MOJEIH
MOJIEKYJ1  OpPraHMYeCKUX  BELECTB Uil  WUIIOCTpalldd  HUX  XUMHYECKOTO |
MIPOCTPAHCTBEHHOI'O CTPOEHUS,



chOpMUPOBAHHOCTh ~ yYMEHUW  yCTaHABIMUBATh  MPUHAMJICIKHOCTh  U3YUYCHHBIX
OPraHUYECKUX BEIIECTB IO UX COCTaBY M CTPOCHUIO K OMPEACIIEHHOMY Kiaccy/TpyIre
coeiuHeHUN  (YIJI€BOJAOPOABI,  KUCIOPOA M a30TcoJepxaliue  COCAUHEHUS,
BBICOKOMOJIEKYJISIPHbIE ~COCIMHEHUS), JaBaTh UM Ha3BaHHUS 1O CHUCTEMaTHYECKOU
Homenknatype (IUPAC), a Takke NpHUBOJIWUTH TPUBHUAIBHBIE HA3BaHUS OTIECIbHBIX
OpraHUYECKUX BEIECTB (ITUJICH, MPOIUJIEH, alleTUJICH, STUJICHTJINKOIb, TIUIEPUH, (eHoII,
dbopmanbaerua, aneTajibIAeruja, MypaBbUHAs KHCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEaPUHOBAs KUCIIOTA, IIII0K03a, (PpyKTO3a, Kpaxmall, LeJUTH0103a, TIUIIH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEIEsATh BUIAbl XUMUUYECKOM CBSI3M B OPraHUYECKUX
COeIMHEHUAX (OJIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUSI TCOPUU CTPOCHUSI OPTraHUUYECKUX
BemectB A. M. bytnepoBa miis 00bsiCHEHUs 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa
U CTPOCHHS; 3aKOH COXPAHEHHS MACChl BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh COCTAaB, CTpOeHUE, (UINYECKHE H
XUMUYECKHE CBONCTBA TUIHMYHBIX MPEACTABUTENICH Pa3IUYHBIX KJIACCOB OPraHUYECKUX
BeleCcTB (METaH, 3TaH, dTUJIEH, MPOIUJIEH, aleTuwieH, oyraauen-1,3, MmetunoyraaueH-1,3,
OC€H30J1, METaHOJI, ATAHOJI, dTUJICHIJIMKOJb, TJIMIICPHUH, (EHOJ, alleTaabAerua, MypaBbuHas
U YKCYCHas KHCJIOTBI, TJIOKO3a, Kpaxmall, IIeJIII0JI03a, aMHUHOYKCYCHasi KHUCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMHU YpPaBHEHUSIMHU COOTBETCTBYIOUIUX
XUMHYECKUX PEAKIINI C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpPMHPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh MCTOYHHUKHU YTIIEBOJOPOJHOTO CHIPBS
(HedTh, NPUPOHBIN Ta3, YroJyb), CIOCOOBI UX MepepaboTKU U MPAKTUUYECKOE MPUMEHEHHE
POJYKTOB MEpepadOTKu;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS MO XMMHYECKUM YpaBHEHUSIM
(Macchl, 00BEMA, KOTMYECTBA UCXOTHOTO BEIIECTBA UM MPOAYKTA PEAKIIUU 10 U3BECTHHIM
Macce, 00bEMY, KOJTUYECTBY OHOTO U3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIINHN );

c(hOpMHUPOBAaHHOCTh YMEHHMM BIJIAJIETh CUCTEMOW 3HAHWUUA 00 OCHOBHBIX METOJaX
HAay4YHOr0 IMO3HAHUS, MCHOJb3yEMbIX B XUMHUHM IPU U3YYEHUHU BEUIECTB M XUMUYECKUX
ABJICHUN (HaOMIOZCHUE, W3MEpPEHHEe, OKCIEPUMEHT, MOJCINPOBAHUE), HCIIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS Uil NPUHATUSA PEUICHUA B KOHKPETHBIX >KHU3HEHHBIX
CUTYyalusiX, CBI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOaTh TTpaBUIIa TOIB30BAHMS XUMUYECKON MOCYI0U
u 7abopaTtopHbiM O0OOpYyJOBaHUEM, a TaKKe IMpaBuia oOpalleHus C BEUIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSMHU MO BBIMOJHEHHUIO 1a00PATOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN TIJIAHUPOBATH M BBITIOJHATh XUMUYECKAN HKCIIEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHHUE STUIICHA U U3YyUYEHUE
€ro CBOMCTB, KAUYECTBEHHBIC PEAKIIUA OPTaHWYECKUX BEIIECTB, JICHATYypalus OEJIKOB TPH
HarpeBaHWM, IIBETHHIE PEAKIMU OCJIKOB) B COOTBETCTBUU C TMPABWIAMU TEXHUKHU
0e30MacHOCTH TpU  O0palleHuu C BEHIECTBAMH U J1aOOpaTOPHBIM OO0OPYAOBaHUEM,



MPEACTABIATh PE3YJbTAaThl XUMUYECKOTO HJKCIEpUMEHTa B (opMe 3amucu ypaBHEHHUI
COOTBETCTBYIOLLUX PEAKUI U (POPMYIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh YMEHUM KPUTHUECKH AaHAIU3UPOBATh XUMUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpelacTBa maccoBod HHpopMauuu, WMHTEpHET U
APYTHX);

c()OPMUPOBAHHOCTh YMEHMI COOJIIOJATh IpPaBHiIa 3KOJOTMYECKH LIEIECO00pPa3HOro
MOBEACHUS B OBITY U TPYJOBOM AESATENIBHOCTH B LEISAX COXPAHEHHS] CBOETO 3/I0POBbSI U
OKpYXKalolled IPUPOAHOM Cpelbl, OCO3HAaBaTb ONACHOCTb BO3JCHUCTBUSA HA JKUBBIE
OpraHu3Mbl ONpPEAECNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mnokazarens IIK,
NOSICHATh Ha TpHUMEpax CHOCOObl YMEHBIIEHUS M NPEeIOTBpALIEHUS HX BPEIHOTO
BO3JICMCTBUS HA OPTaHU3M 4YEJIOBEKA;

JUTsl O0YYaIOIUXCsl C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHE MPUMEHSATD
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U XUMUUYECKHUX SIBJICHUI;

JUISL CIIETIBIX W CJa0O0BUIAIIMX OOYYalOIIMXCS: yYMEHHE HCIOJIb30BaTh peibedHO-
TOUCUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns nins 3anucu XuMmudeckux GopMyit.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas W HeopraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XMUMHYECKOH COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpPa, POJIM XUMUU B TIO3HAHHWH SBJICHUN TPHUPOILI, B (HOPMUPOBAHUU
MBIIUICHUS. U KYJIbTYpPbl JIMYHOCTH, €€ (PyHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl
pelieHns MPAKTUYECKUX 3a7ad M DKOJOTHMYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY
3I0pPOBbIO U IPUPOJITHOU CPEJIE;

BJIQJICHUE CUCTEMOM XMMHUUYECKMX 3HAHWW, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIONINE
HOHATHSA (XUMUYECKHI DJIEMEHT, aTOM, HU30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIM aTOMOB,
WOH, MOJICKYJIa, MOJIb, MOJIAPHBIA 00BEM, BaJICHTHOCTD, AJIEKTPOOTPUIIATEIIBHOCTD, CTEIICHb
OKUCJICHUS, XUMHUYECKas CBsI3b (KOBAJICHTHAsl, MOHHAasA, METaJUIMYecKas, BOJOPOJIHas),
KPUCTALUINYECKAsT PEIIETKA, THIIBI XHUMHYECKUX pEAKIUi, PaCTBOP, DSJICKTPOJIMTHI,
HERJIEKTPOJIUTHI, AJICKTPOJUTHYECKAS  JUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHUUYECKOW PEaKIMH, XUMHYECKOE DPaBHOBECHE), TCOPUU MU 3aKOHBI (TCOpUs
BJICKTPOJIMTHYECKON Auccorumanuu, nepuoandeckuii 3akoH [[. WM. MengeneeBa, 3akoH
COXpaHEHHUsSI MAaCChl BEIIECTB, 3aKOH COXPAHECHUS W NPEBpAlICHUS DSHEPrUd MpPHU
XUMHUYECKUX  pEaKIusiXx), 3aKOHOMEPHOCTH, CAMBOJIMYECKUA  S3BIK  XHMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIINE B OCHOBE MOHUMAaHHS MPUYNHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBICHUN, (DAKTOJIOTHYECKUE CBEJICHHUS O CBOMCTBaX, COCTaBe, MOIYYCHHH H
0e30MacHOM  MCIIOJB30BAHMM BaXKHEUINIMX HEOPTaHWYECKUX BEIIECTB B OBITY W
MPAKTHYECKOM JIEATEIIbHOCTH YEI0BEKA;



c(hOpMUPOBAHHOCTh YMEHHMM  BBISIBIATH  XapaKTEpHbIC TMPU3HAKU  TOHSITHUH,
YCTaHAaBIMBATh UX B3aMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHITUSA MTPU ONMCAHUU
HEOPraHUYECKUX BEUIECTB U UX MIPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHMH  HMCIHOJIb30BaTh XUMHYECKYIO  CHUMBOJIMKY  JUIS
cocTaBjieHUs (OPMYJ BEIIECTB U ypaBHEHUU XUMHYECKUX PEAKIUH, CUCTEeMATHYECKYIO
HomeHknarypy (IUPAC) u TpuBuagbHble Ha3BaHUS OTACIBHBIX HEOPTraHUUYECKUX BEIECTB
(yrapHslii ras, yriekucibli ra3, aMMHaK, TaméHas U3BECTh, HeTaméHasi U3BECTh, TUThEBAs
coJia, MUPUT U JIpyTHe);

c(hOpMUPOBAHHOCTh YMEHHUH OMNpPEACNISITh BAJICHTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKHX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOTO COCTaBa, BUJ XHUMHUYECKOW CBSI3U
(koBaJieHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJIOPOJIHAsI) B  COCAUWHEHUSIX, THII
KPUCTAJUTMYECKONM PEeIETKH KOHKPETHOTO BeIIeCTBa (aTOMHAas, MOJICKYJISIpHAasi, WOHHas,
MeTaJUTM4ecKas ), XapakTep Cpejibl B BOJAHBIX PACTBOPaX HEOPraHUUYECKUX COCIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABJIMBATh MPUHAICKHOCTh HEOPTaHUUECKUX
BEII[ECTB MO UX COCTaBY K OMNpeeIEHHOMY KIacCy/Tpymnie CoeMHEHUH (ITPOCThIE BEIIECTBA
— METaJUIbl U HEMETAJIbI, OKCUJIbI, OCHOBAHUS, KUCTIOTHI, aM(POTEPHBIC TUAPOKCHUIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHHUH pacCKpbIBaTh CMBICI Mepuoanydeckoro 3akoHa J[. W.
MeHnneneeBa W JIEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO W
IPOTHOCTUYECKYIO (PYHKITNH;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHUX 31eMeHTOB 1—4 nepuonoB llepronnueckoil cCHCTEMbl XUMHUUYECKUX 3JIEMEHTOB
JI. W. MeHnzaeneeBa, WCIOOIB3Ysl TMOHATHS «S-, P-, O-3JIeKTpOHHBIE OpOUTAINY,
«QHEPTeTHUYECKHE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHYECKUX
BJIEMEHTOB M WX COCAWHEHUW IO TIepuojaM u rpynmnam lleproanyeckor CHCTEMBbI
xumuueckux aneMeHToB JI. . Menaeneena;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA HEOPraHWYECKHX BEILIECTB Pa3IUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
FEHETHYECKOW CBSI3M MEXJY HEOPraHMYECKUMHU BEIIECTBAMU C IOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

chOpPMHUPOBAHHOCTh ~yMEHHS  KJIacCU(PUIUPOBATh XUMHYECKHE PEAKIMU  TI0
pPa3TUYHBIM MPU3HAKaM (YUCITYy U COCTaBY PEarupylolIuXx BEHIECTB, TEIIOBOMY 3D QeKTy
peakiuy, N3MEHEHHUIO CTENEHEH OKHMCIICHUsS AJIEMEHTOB, OOPaAaTUMOCTH PEAKIUHU, YIaCTHIO
KaTaJInu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHH COCTABISATH ypPAaBHECHHsI PEAKIUN PA3IUYHBIX THIIOB,
MIOJIHBIE U COKpAIEHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYMTHIBAs YCJIOBHS, MPHU
KOTOPBIX 3TH PEAKUMU UAYT 10 KOHLA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIINH, MOATBEPKIAIONINE KaueCTBCHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHUYECKHX BEIIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;



c(hOopMUPOBAHHOCTH YMEHUU PacKpbIBAThH CYIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTENILHBIX PEAKIIUH MOCPEACTBOM COCTAaBJICHHUS DJIEKTPOHHOTO OanaHca ATUX
pEaKLHnii;

c(hOpMUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PaBHOBECHUS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh XUMHYECKHUE MPOIIECCHI, JEXKaIIUe B
OCHOBE TMPOMBIILICHHOTO TMOJYYEHUS] CEPHOM  KHUCIOThI, aMMHaka, a TakKke
c(hOpMUPOBAHHOCTh TPEJACTABICHUI 00 OOIIMX HAYYHBIX MPUHIMIAX U IKOJIOTUYECKHUX
npoOeMax XMMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIYUCICHUS C HUCIOJIH30BAHUEM TMOHSATHS
«MaccoBasi JIOJIsl BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHHUH Ta30B MPU XUMHUYECKHUX
peaKkIusiX, Macchl BEIIECTBAa WM O0BEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOTo 3¢ dekra
pEaKklui Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MPEBPAILCHUS U COXPAHEHUS
SHEpruuy;

c(hOopMUPOBAHHOCTh YMEHHH COOJIIOAATh MPABHIIA TOJIb30BAHUSI XMMHUYECKON MOCYI0H
U jabopaTopHbIM OOOpYyIOBaHHUEM, a TaKXe IMpaBwia OOpalleHUus C BEIIECTBAMHU B
COOTBETCTBHUH C UHCTPYKIUSIMU IO BBIMOJHEHUIO TA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TJIAHUPOBATH U BBITIOJHATh XUMUYECKUNA HKCIIEPUMEHT
(paznokeHue MepoKcHia BOJOpPOAAa B MPHUCYTCTBUU KaTalU3aTopa, OMpENETICHUE CPebl
pPacTBOPOB BEHIECTB C MOMOILIBK YHHBEPCAJIBHOTO HWHIAWMKATOPA, BIUSHHUE Pa3IMYHBIX
($aKkTOpOB Ha CKOPOCTh XMMHUYECKOW PEAKIUHU, PEaKIIMH WOHHOTO OOMEHa, KaueCTBEHHbBIE
peakuuu Ha cynbdar-, KapOOHAT- W XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHUS, DEIICHUE
AKCHEPUMEHTANbHBIX 3a7a4 1no temMaMm «Mertamisy U «HemeTtamibl») B COOTBETCTBUU C
paBUJIaMHU TEXHUKH O€30MacHOCTH TpH OOpallleHUWH C BEIIeCTBAMH U J1aOOpaTOPHBIM
000pyAOBaHUEM, MPEICTABIATH PE3yIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (JOpME 3aMKCH
YpaBHEHUI COOTBETCTBYIOIIMX pEaKIH W (QOpMyIHpOBaTH BBIBOJALI HA OCHOBE ATHX
pe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHUECKH aHATU3UPOBATh XUMUYECKYIO HH(OpMaIuio,
MOJIy4Ya€MYI0 M3 pa3HbIX HCTOUYHHUKOB (CpPEICTBa MacCOBOM KOMMYHMKaluu, VHTEepHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHH COOIOJATh TMpaBWiIa JKOJOTHUECKH IEIeCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJOBOM JEATENbHOCTH B LEISAX COXPAHEHHS] CBOErO 3J0POBbSl U
OKPY’KAIOIIEH MPUPOAHOM CpPEabl, OCO3HABATH OIACHOCTh BO3JCUCTBUSA HA JKUBBIC
OpraHu3Mbl ONPEAECIEHHBIX BEIIECTB, MOHMMAs cmbica mnokasarens IIJIK, moscHsATe Ha
MpUMEpPax CHOCOObl YMEHBIICHWS W TPEJOTBPAIEHUS WX BPEIHOTO BO3ICHCTBUS Ha
OpraHu3M 4YeJIOBEKa;



JUTs1 O0YYaIOLIUXCsl C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3[I0POBbsI: YMEHHE IPUMEHATh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJAX MO3HAHMS BEIIECTB U XUMUUYECKHUX SIBJICHUI;

IUIA CHENbIX W CIa0OBUIALIMX OOYy4YaroIUXCA: YMEHHE HCIIONIb30BaTh pPeElbe(HO-
TOUEUYHYIO CUCTeMY 0003HaueHuit JI. bpaitns ns 3anucu XuMudeckux GopMyit.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperudeckue 0CHOBbI OPraHN4ecKoOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopus
11 CTPOEHHMS OPTraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoI0pOIbl: alIKEHBI, 6 1
aJIKa/IMeHBbl, aJTKUHBI
2.3 ApomaTHYEeCKHE YTIEBOI0POAbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazueny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeuHeHUst
3.1 Cnuprel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3¢pupbl
3.3 VYrneBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspgen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cucteMa XUMUYECKUX 3
anemenToB JI. . Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEILECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemeramnbl 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUUECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHS ¥ )KU3HD 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [IpeameT opraHn4eckoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHst OpraHN4YEeCKUX
2 coemuaeHnit A. M. BytiepoBa, €€ oCHOBHBIE 1
MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux BemlecTB. HoMmenkmatypa 1
(cucremaTuyeckas) U TPUBHUAIbHBIC HA3BAHUS
OpraHMYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psifl
5 MertaH u 3TaH — npocTeuIre 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DOTUJIEH U IPONUJIEH — MPOCTEHIINE 1
MIPEICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YyYEHHE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOT'O Kay4yKa U pC3UHLBL




AJNKHUHBL: COCTaB U 0COOCHHOCTU CTPOCHUS,

10 TOMOJIOTUYECKHM psijl. ALIETUTIEH —
MPOCTEUIINI NPEACTABUTEIb ATIKUHOB

11 Brrunciienus no ypaBHEHHIO XUMHUYECKON
peakuuu

12 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBs3b YIieBOAOPOIOB,
MPUHAIEKATUX K Pa3IMYHbIM KilaccaM
[IpupoiHBIE NCTOYHUKH YTJIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[TpupoiHbIE UCTOYHUKH YIJIEBOIOPOJIOB:

15 MIPUPOJIHBIN a3 U MOMyTHBIE He(DTSIHBIC Ta3kl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH

16 KonTtponbHas padoTa no pasueny
«YTIeBoA0pOabD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOroaTOMHBIE CIUPTHI: STUIICHIIIUKOIb U
TJIALIEPUH

19 @DeHo: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

20 Anbrerunapl: hopMaabAeTUI U alleTAIbICTU]I.
AneroH

21 OnHOOCHOBHBIE MTpeebHbIE KAPOOHOBBIE
KHCIJIOTBI: MypaBbUHAsI U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBas KHCJIOTHI, KaK

23 MIPEJICTAaBUTEIIH BBICIIHX KapOOHOBBIX KHCIIOT

24 MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ MIAPOIJIHA3 CIIOKHBIX
3¢upoB

26 XKupsl: THAPOIU3, IPUMEHEHUE,
Ouosoruueckas poJib KHUPOB
VYTrieBopl: cocTaB, KiIacCUpUKAIIHSI.

27 Baxuelinne npencTaBuTeNu: riI0K03a,
bpykTo3a, caxaposa

28 Kpaxman u niemono3a Kak mpupoIHbIe
TTOJIMMEPHI
KonTtponbHas padoTa no pasaery

29 «Kucnopopcoaepxamme opraHuuecKue
COEIMHEHU

30 AMUHBI: METUJIAMHMH U aHHUIUH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OPraHUYECKUE COCTUHEHUS, UX
ouoJjiornyeckoe 3HaueHue. [lentuapl

39 benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS

33 OcCHOBHBIE TTOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34 OCHOBHBIC METObI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COCIUHEHUH.




[Inactmaccel, KaydyKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUrypauust aToMoB

[Iepnoanueckuit 3akoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX 31eMeHToB /[, 1.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOpHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMmudeckux saeMmenToB .. Menaeneena B
Pa3BUTUHU HAYKH

CTpOGHI/Ie BCIIICCTBA. XuMmudaeckas CBA3b, eé
BUJbI; MEXaHHU3MBbI 06p330BaHI/I${ KOBaJICHTHOM
CBA3U. BOI[OpOI[HaSI CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIBHOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIAPHOTI'O U HEMOJICKYIISIPHOT'O
CTPOCHHA

Ilonsatue o AUCTICPCHBIX CUCTEMAX. HctunHBIE
" KOJUIOUJHBIC paCTBOPHI. MaccoBas 10is
BCIICCTBA B paCTBOPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccugukanuss XMMHYECKIX peakuii B
HEOPraHWUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padorta Ne 1. «Bousiaue
pa3aMyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIuu»

11

DIeKTpoauTHYeCcKas aucconuanus. [lonarue o
BOJIOpPOJHOM Moka3atene (PH) pactBopa.
Peakun nonHoro oomena. ['maponms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIHH.
[TonsiTre 06 31eKTpoIM3€e PACIUIaBOB U
pacTBOPOB COJIEH

13

KonTponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertamisl, ux nojoxenue B [leproauueckoi
CUCTeME XUMHYECKUX 31emMeHToB J]. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH s

15 HaIIpsHKEHUH METaJUIOB
XUMHYeCKHEe CBOMCTBA BAXKHECHIIINX METAJIJIOB

16 (HaTpUii, KM, KAJIBIIMIA, MarHUH,
AIIOMHHUI) U UX COETMHEHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX
COCIUHCHHI

18 XuMHYecKre CBOMCTBA ITMHKA, JKeJie3a U UX
COCIUHCHHI
[IpakTnueckas padota Ne 2. "Pemienue

19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«MeTtamie»"
Hewmeramnsl, ux nonoxxenue B [lepuoandeckoi

20 CHUCTEeME XUMUYECKuX 3jeMeHToB [[. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
duszndyeckne CBOMCTBA HEMETAIIJIOB.

21 AmtoTponsi HEMETaUIoB (Ha IpUMEpE
KHCJIOpoJia, cepsl, (hochopa u yriepoaa)

29 XHUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPhI U UX
COEIUHEHUN

23 XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEOUHEHUN

24 XHUMHUYECKUE CBOMCTBA yriiepoaa, KpeMHUs U
UX COEIUHEHNN

o5 [IpuMeHeHne BaxXHENIINX HEMETAJUIOB U UX
CO€OUHEHHI

26 O0o001IcHNE B CHCTEMATH3alMs 3HAHUH 110

TeMme «HemeTamply. BerauciaeHus mo




YPAaBHEHUSIM XUMHUUYECKHUX PEAKLUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

08 KonTpomapHas pabora o Temam «MeTajuibh» 1
«HemeTamibl»

29 Heopranwdeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKue OCHOBAHUS
AmboTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEIIECTB
Ponip xuMuu B 00ecIieueHuH SYKOI0THYECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIUITUHBI
[IpencraBnenus: 06 0OIMUX HAYYHBIX

32 MIPUHIIAIIAX TTPOMBIIIICHHOTO MTOJTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJBI 1151 YYUEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



