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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepannn,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanusa (POIlI COO), mpencrasieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO TpeaMera
«Xumus» B 0oOpaszoBaTelbHbIX oOpranm3anusax Poccuiickoit denepaiuu, peanusyrommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBl, H OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MpOrpaMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
CTpaTeru 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHSI OOYHAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTU ILENeH, COJEp)KaHUs, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBINIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KUT
3aBEpINAIONINM ATAllOM pealn3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX TIEJIOCTHONH CHUCTEME XHUMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMUPOBAHHSI MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
YeloBeKa, a TaKKe OKOJOTHMYECKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3/IOPOBBIO H
MpUPOJHON cpene. Peanmsyercs xuMudeckoe oOpa3oBaHne OOYJAIOIINXCS Ha YPOBHE CPEIHEro
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJIEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeleNeHbl B MpPOrpaMMe MO XMMHUU C Y4ETOM CHEeUU(PUKUA HAyKH XUMHH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAaeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IWHCTBE IMPUPOAbI U YeIOBEKa, KOTOpoe (GOpMHUPYETCsl B XUMUU
Ha OCHOBE ITOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HallpaBlieHa Ha PELIeHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BEYeCTBA — CBIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMuUs» sBISIOTCA 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKITIOUEHHEM



3HaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @OpMUPOBAaHUE JAHHON CUCTEMBI 3HAHMM
Py HM3YYCHUU TpeaMeTa O0O0EeCIeuyuBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B IPOTpaMMe N0 XMMHH Ha OCHOBE CHCTEMHOTO IMOAX0J]1a K M3yYCHHIO
y4eOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHHA Ha
ONPENEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIECTBa
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKUX COCAUHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHHA. B Kypce OpraHW4ecKod XWMHH TOJTydaroT
pazBuTue cHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIero oOpa3oBaHHs MEpBOHAYAIHHBIC
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHS B TpeaMeTe «XuMus» 0a30BOTO YpPOBHS paccMaTpUBACTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYeCKass XUMUs» 00yJaromMMCs TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TTO3UIINHI,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWN O BaXXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB aieMeHTaMM  COJACpPKAHUS, HMEIOIIUMHU
KyJIbTypOJOTHYECKAA ¥ TIPUKIAAHOM XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT TTOHUMAaHUIO
B3aMMOCBSI3M XHMHUU C JPYTUMHU HayKaMH, PAacKpbIBAIOT €€ pojb B IO3HABATEIBHOW U
MPAKTUYECKOW NEATEIHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I MOIMOJTHEHUS 3HAHUN, pelieHus
MHTEJUICKTYAJIbHBIX U KCIIEPUMEHTAJbHBIX MCCIEI0BATEIILCKUX 3aJad. B 1emoMm coaepxkaHue
y4eOHOTO0 mpeaMeTa « XUMHUs» JTaHHOTO YPOBHSI M3YYCHHSI OPUEHTHPOBAHO HAa (OPMHUPOBAHUE Y
00YyJarOIIMXCsl MUPOBO33PEHYCCKON OCHOBBI Il TOHMMAaHUSA (QUIOCOPCKUX HJIIeH, TaKUX KakK:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, I0O3HABAEMOCTb PUPOJAHBIX SIBJICHUN MMYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHUE POJIM XMMHUH B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mmpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTEpPHAJIOB.

B maHe pemieHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM MO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpPKaHUs U TOCTPOEHUS
mpeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBaHHE YHHUBEPCATbHBIX YUEOHBIX NEHCTBHM, MMEIOIIUX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: peIIeHHs MpoOiaeM, MOUCKa, aHaIu3a 1
0o0paboTku uHPOpMAINH, HEOOXOJUMBIX JUIsi TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIEA0BATEILCKOM AeATeIbHOCTH, 3aHMMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.

B mpakTuke npenoiaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO OOIIeTr0 00pa3oBaHus, Tak U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHusi, TMPU  ONPENEICHUH COJEpKaTeIbHOU
XapaKTEepPUCTUKU LEeJIeH H3ydeHUs TMpeaMeTa HalpaBJICHUEM IMEPBOCTEIIEHHOW 3HAYMMOCTHU



TPaIUIIMOHHO Tpu3HAETCsT (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKH Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATETbHOCTH YEJIOBEKa M KakK OJHOI0 W3
KOMIIOHEHTOB MMpOBOW KyibTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEICTICHUIO LIeJIeH U3YUYEeHUSI TIPEIMETa SBIISICTCS BIIOJTHE OMPaBIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMHM LEISIMHU W3Y4YEHHS TpeameTa «XuMHUsh» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUN Kak BaKHEHIIEW COCTaBISIOMICH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUPA, B OCHOBE KOTOPOU JIe)KAT KIFOUEBHIE MOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI W TEOPUU XHMHH, OCBOCHHEC SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (GopMHUpPOBAHME M PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIECTB U
XUMUYECKUX PEeaKINil, HEOOXOIUMBIX JJIsi IPUOOPETEHHUSI YMEHUN OPUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBJICHUHM, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON 1
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESITEIIBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJCHUEM TMpaBuil O€30I11acHOTO
00OpaleHus ¢ BEeEeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbpHas XapaKTepUCTHKA TeJIed W 3a7a4 U3y4eHHs TIpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpa3oBanus. CeromHs B TPENOJaBaHUM XWUMHUU B OOJIBIICH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJepKaHUs OOydeHHs,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIONIEr0 HE HA0OpOM 3HAaHWM, a (YHKIIMOHAIBHOM T'PAMOTHOCTHIO, TO €CTh CIOco0amMu U
YMEHHUSIMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHOM KU3HU JJISl PelIeHUs
MPaKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OOydaloIIUMXCsl K  YCIOBUSAM JMHAMUYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIHUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUsS MPooOiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
NEeSITeNIbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWM XMMUH, a TaKXKe Ui OLCHKHU C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPELy;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XHUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTHU JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHOU HHPOPMAIMH XUMUYECKOTO
COJICpKaHUS;

(dhopMHpOBaHKE U pa3BUTHE Y OOYUYAIOUIUXCS aCCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOMOATEILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIaHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIIMTAaHUE Y OOyJarommxcsi yOSKAEHHOCTHM B TyMaHHUCTHUYECKOW HAINpPaBICHHOCTU
XUMUM, €€ BAXHOH pOMM B  PpEIIEHWH TIJIOOANBHBIX MPOOJIEM  palMOHAIBLHOTO
IMpHUPOAOIIOJIb30BaAHMs, IIOIMOJIHCHUA OSHEPIreTUYCCKUX PECYpPCOB MU COXpPAaHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpPEKHOTO OTHOMICHUS K TPUPOJE U CBOEMY
300POBBIO, @ TAKIKC HpHOGpeTeHI/IH OIIbITa MCIIOJIE30BAHUS TMOJTYYCHHBIX 3HAaHUU AJId TPpUHATHA
I'paMOTHBIX peIJ_ICHI/II\/JI B CUTyalluAX, CBA3aAHHbBIX C XUMHWYCCKUMHU SABJICHUAMMU.

B yueOHOM maHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMCTHOfI oOnactu <<ECTCCTB€HHO-Hay‘~IHBI€ MpEeaAMCETBID».

OO1mee 4uCIIO YacoB, OTBEACHHBIX I M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO

oOmiero oOpazoBanus, cocrtaBisier 68 yacoB: B 10 xiacce — 34 yaca (1 wac B Hemeno), B 11
kiacce — 34 yaca (1 yac B Hezemio).

COJEP/KAHUE OBYYEHUA,10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHruueckux coequHenuit A. M. byrieposa,
e€ OCHOBHBIE MoJIOKEeHUA. CTpyKTypHble (OPMYIIBI OpPraHMYECKUX BellecTB. ['omoorus,
n3oMepusi. XUMHUYECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPAaTHBIEC CBSI3U.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlecTB.  HomeHkiartypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHYecKas)) W TpPHUBHAIbHBIC HA3BaHUS BaXHEUITUX
MIpe/ICTaBUTENIeH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB UM MX MpEBpallleHuil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BEUIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOJIOIEHUE U ONHCAaHHWE JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MPEJICTAaBUTENIN aJIKaHOB: (pU3MUECKWe U XUMHYECKHE CBOMCTBA (peakiuu 3aMelleHUus U
TOpPEHUs), HaX0XkIeHHUE B IPUPO/JIE, MOTYYeHUE U TPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHUI pAl. DTWIEH U MPONMIEH — MPOCTEeHIINe
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALIUH, OKUCIICHUS U TIOJMMEPU3allin), OJIy4YeHUEe U IPUMEHEHHE.

Ankamuensl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
CBOICTBa (peakius noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTMYECKHH psia. ALETUICH —
MPOCTEHIINI TPECTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UUYECKUE U XUMUYECKIE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS ), IOTyICHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKUE M XUMHUYECKHE CBOICTBa (peakiuu
raJOreHUPOBaHUS U HUTPOBAHHUS), MOJYyYEHUE M TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHUpo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM KJlaccam.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomyTHbIE HE(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepabOTKM He(TH: TEeperoHkKa, KpEeKUHT
(TepMuYecKuil, KaTaTUTHUECKUi), muposu3. [IpoaykTel mepepaboTku HeTH, NX TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.



OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
o0Opa3iaMu mIacTMacc, KaydyKoB U pe3uHbl, Kojuiekiuu «Hedpte» u «Yromby, MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HOIPOM3BOJHBIX, IPOBEACHUE MPAKTUYECKON pabOThI:
IIOJIyYEHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3amaum.

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakiuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOJIYKTAa PEAKIMH IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB MM IPOJTYKTOB PEAKIIUH).

Kuciiopoaconep:kamye opranuueckue coeIuHeHus

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKUMW C aKTUBHBIMH METAJUIaMH, TaJOT€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHbIe CBSI3M MEXKAY MOJIEKYJaMH CIIUPTOB. JleficTBHE MeTaHOIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTHUJICHIIMKONb W TIHWIEPHH: CTPOCHHE, (Qu3mueckue u
XAMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHuM3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoNI: CTpOCHHWE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpnerunbl M kemouwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHE U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKHCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHASI U YKCYCHAsl KUCIOTHI:
CTpOoeHHE, PU3NUECKHE U XUMHUYECKHUE CBOMCTBA (CBOMCTBA, OOIINE /IS Klacca KUCIOT, PeaKITus
sTepuduKanum), MoJydeHHe U mnpuMeHeHue. CrTeaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX F(PUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenue sxupoB. buonorudeckas posb KUPOB.

VYrneBojpl: cocTaB, KiacCUpUKaIUs YIIIeBOI0B (MOHO-, TU- U MoKucaxapuibl). I moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJICKYINbI, (U3NYECKHe U XUMHUYECKUE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
pUMeHeHue, ouonorunueckas poib. otocunte3. pykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoanbie noaumepbl. CTpoeHue Kpaxmasia U LEeJUTIOI03bI.
duznyecKkue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHS C HOJA0M).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M MX MPEBpalICHUi: MpPOBEACHUE,
HaONOJICHNE U OMKHCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM meau(ll)), MHOroaToOMHBIX
CUpTOB (B3auMojelicTBUe TiuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (oxkucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepebpa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE MPAKTHUECKOW pabOThI: CBOWCTBA pPacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BEMa, KOJIWYECTBA
MCXOJHOTO BEIIeCTBa WJIM NPOAYKTAa pEaKIHH MO HW3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).



A3oTCcoepKale OPraHNnYECKUE COECAUHEHMUSL.

AMHMHOKHCIOTBI Kak aMQOTepHblE OpraHuyeckue coenuHeHus. Duuveckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHUCIOT (Ha IpuMmepe IiuuuHa). buojormueckoe 3HaueHue
aMHUHOKHCIOT. IlenTuaml.

benku kak npupoaHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas u
TPETHUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KAaueCTBEHHbIE PEAKIIMH HA OEIIKH.

DKClepUMEHTAJIbHBIE METOJIbl M3YUEHUsl BEIIECTB M UX IPEBpALICHUI: HaOMoaeHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BricokomoiiekyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alluu, CpeIHss MOJeKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUsl U MOJUKOHICHCALINSL.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC, KayqyKoB.

MexnpeaMeTHbIE CBA3H.

Peanu3anus MeXnpeIMETHBIX CBA3€d NPU U3y4EHUM OopraHndeckod xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJICHHE, HAay4HBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUs, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
9KCIIEPUMEHT, MOJEIUPOBAHHE.

dusuka: Matepus, JHEPIUs, Macca, aToM, NEKTPOH, MOJIEKYJa, SHEPT€TUYECKUN YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3MUECKUE BETUYMHBI U €ANHULIBI
UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIKH, YIIeBOABI, )KUPHI, PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TIOJIE3HbIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomnorus: nuieBsle MPOAYKThl, OCHOBbI PAllMOHAIILHOTO IUTAHUs, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHUE Mpernaparhl, MaTepuaibl U3 UICKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOEHHUS OOYy4aroLIUMHCS
IporpamMMm CpegHero oOero oopazoBaHus (JINYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-meToandeckoil OCHOBOM Uil pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIpOrpamMm CpeHero oouiero o0pa3oBaHus sIBJISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOAXO0/.

B cooTBeTCTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMs IpeaMeTa «XUMHUS» Ha YPOBHE CpPEIHEro ooOuero ooOpa3oBaHMs
BBIJICJIEHBI CIIEAYIOIINE COCTABIISIOIINE:

0CO3HaHME OOYYAIOIIMMUCA POCCUHCKONW Tpa’kAaHCKOM HIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENIEHHUIO;



HaJU4Yie MOTUBAIIMU K 00Y4YCHHUIO;

LIEJICHATPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEW U MCTOPUYECKUX TPAIULUK 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIuXcs PYKOBOJCTBOBATbCS B CBOCH JEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMM, IIPUCYILIUMHU LIEJOCTHOM CHUCTEME XMMHUYECKOIO
oOpa3oBaHus;

HAJIMYHE TPABOCO3HAHMS JKOJOTMYECKOW KYIBTYphl M CIOCOOHOCTH CTaBUTH IIETH U
CTPOUTbH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pPE3YNbTAThl OCBOEHHUS IpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOH ¥ BOCHHTATEIbHOW JEATENHHOCTH B COOTBETCTBHM C TYMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U UJEaJaMH POCCUIICKOro
IpaXXIaHCKOTO O0O0IlIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAMHM M TMpaBUJIaMH MOBEAEHUS,
CIOCOOCTBYIOLIMMU TPOIIECCaM CAMOIO3HAHMS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAaHOBJICHUS
JTUYHOCTH 00YyJarONuXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPakaroT cPOPMUPOBAHHOCTH
OMbITa TO3HABATEJIIbHOM M MPAKTHUYECKON JESITEeIbHOCTH OOYydYaloluXcs IO pealu3aluu
MIPUHSATHIX B O0IIECTBE [IEHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITEIbHOCTH IIPU CO3AaHUU YUE€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
P aHAJN3€ PA3JINYHbIX BUIOB YUeOHOM AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOLIECHHUSI K HCTOPHUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMUU;

YB)XEHUS K IPOLIECCY TBOpPUECTBAa B 00JAaCTU TEOPUU U MPAKTUUYECKOrO MPHUMEHEHUs
XMUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKH €CTh pPe3yJbTaT JJIUTENbHBIX HaONIO/IEHUH,
KpPOIOTJIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTUKOB;

WHTEpeca M I[03HABAaTEIbHBIX MOTHBOB B TMOJYYEHUHM U MOCIEAYIOLIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJEHHE M IOCTYNKM CBOMX TOBApPUINEH C MO3ULUI
HPaBCTBEHHBIX U NIPAaBOBBIX HOPM U OCO3HAHUE NOCIEICTBUN ITUX MOCTYIIKOB;

4) popMupPOBaHHSA KYJbTYPHI 310POBbS:

MOHMMaHUS LIEHHOCTeH 3/0poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBBIO;

COONIO/ICHUs TIPaBUI OE30MacHOro OOpallleHusi ¢ BEIeCTBaMU B OBITY, MOBCEJHEBHOM
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;



MOHUMAHMS [EHHOCTH TMPaBWI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIIUAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUN W HEMPHUATHS BPEIHBIX MPUBBIYECK (YMOTPEOICHUS aJIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HCCIIEI0BATEIBCKOW JICATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHUE€ B PEIICHWU MPAKTUYECKUX 3a/ad COIMAIBHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOPECCHil pa3InIHOrO poJia, B TOM YHCIIC Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUMBHUIYAJIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymei mpodeccun u pean3anuu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 7K0/10rM4YeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11ETIECO00PA3HOTO OTHOMICHUSI K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPHUPOTHON U COIMATIBHOU CPEIbI;

OCO3HAHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUU JIJIs PEIICHHS BOIIPOCOB
paIrMoOHATBFHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIINX BPEIl OKPYXKAlOLIEeW MPUPOTHOM Cpee,
YMEHHSI TPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHYECKHE TMOCIEICTBUS MPEANPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAIATH UX;

HaJu4Musl PA3BUTOTO SKOJOTWYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYNbTYPBI, OIbITA
NESATENBbHOCTH  JKOJOTWYECKOM HANpaBIEHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHON U COLIMAJIbHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMaHMS cHnenuduKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (opMHpOBaHHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOIIEM
MHpE KAaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
pelIeHny mpodieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIsi COBPEMEHHON IUBWIM3AIMH: B €€
T'yMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUU HOBOW 0a3bl MaTepuaibHON
KYJIBTYpBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTOMYHMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTHUeCKOM, TMUIIeBOM H HKOJOTHYECKOW Oe30MmacHOCTH, B Pa3BUTHH MEAULIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M AKOJIOTHYECKH KOM(POPTHON JKU3HH KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh IMOJIyYaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SIBICHHUN OKPYXKAIOIIETO MHpa U TMPOUCXOMAANIMX B HEM H3MEHEHUH,
YMEHHUSI JIeIaTh 000CHOBAHHBIC 3aK/IFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINUXCS TAHHBIX
C LEJbIO MOJYYE€HHUSI I0CTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIb30BaTh XUMHUYECKUE 3HAHUS TSI PEICHUS TPOOIIieM
B PEATBbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIHCKON NeSTEIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHWA 1O XUMHH B COOTBETCTBHUU C >KHU3HCHHBIMHU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTSAM Tpyda B pa3muuHbiX cdepax mpodecCHOHATBHOU
JESITEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

MetanpeMeTHbIE pPe3yJIbTaThl OCBOCHHSI y4eOHOro mpenMera «XUMHUsS» Ha YpOBHE
cpemHero o0Iiero 00pa3oBaHUs BKIIFOYAIOT:

3HaUYUMBIC JI (DOPMHPOBAHWS MHUPOBO33PEHUS OOYUAIOIMIUXCS MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIIEHAYYHBIE TIOHITHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KApTUHBI MUPa
U crienu(UKy METOJIOB TTO3HAHUS, MCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprusi, SBJCHHUE, MPOIECC, CHCTeMa, HAYYHBIH (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIICI0OBAaHNE, HAOIIOICHNEe, U3MEPEHUE, YIKCIICPUMEHT U JIPYTHE);

VHUBEpCATbHBIC  y4eOHBIE JEHUCTBUS (TTo3HaBaTeILHBIC, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaionie QopMuUpoBaHHE (QPYHKIHMOHAJIBHOW TPaMOTHOCTH H
COIMAITLHOM KOMITETCHITHH 00YJatoNuXCs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  HMCMOJIb30BaTh  OCBOEHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC YydYeOHBIC JCHCTBHS B II03HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE PE3YJAbTAaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIbHBIMH yUE€OHBIMHU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU U PETYJISATHBHBIMU JICHCTBUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIPHO (OPMYJIUPOBATh W aKTyaJU3WpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNATh IENU JeATEeIbHOCTH, 3aJaBas IapaMmMeTpbl U KPHUTEPUH HX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJIb30BaTh MPU OCBOCHHMHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIINIJICHUS — BBIICATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUH TS KJIAaCCU(PUKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCCyXAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJTIOUCHUS;

MIPUMEHSATH B MPOIIECCe MO3HAHUS, UCIOJIb3YeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJenu, MpeoOpa3oBbIBATE MOIETIbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XUMHUYECKOM pEeakuu — TMpU pEeHIeHHd Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIE MOJENbHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTePHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6azoBbIe HCCIeN0BaATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIECTB U XUMUUECKUX PEAKIUH;



dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOJIb30BaTh IOCTABICHHBIE W
CaMOCTOSITENIBHO CPOPMYTUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HaBBIKAMM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEACHUS YUECHHUUECKHUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJOM IpOIecca, CaMOCTOSTEIEHO
IPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmyaupoBaTh O0OOOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETIaHHON
paborte;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHMUSL.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XUMHYECKOIO COJEpXaHHus, CIpaBOYHbe IMocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh MH(GOPMALMIO Ppa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HENIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPH TMOUCKE U OoTOOpe
nHpopmMalny, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MPUOOPETaTh OMBIT KCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (OpMY MpeICTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JIPYTHeE);

UCIOJb30BaTh HAYYHBbIH $A3BIK B KadyecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
nHpopMalnuel: MPUMEHATh MEXKINpeIMeTHble (pu3nueckne MW MaTeMaTHYeCKHE) 3HaKH H
CUMBOJIBI, (opMyITbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIATHOCTH.

OniaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ JUajora W/Winh JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM IMPEUIOKEHUS OTHOCUTEIIBHO  BBINOJIHEHUS
IIPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C IIPE3CHTAlEed pe3yJbTaTOB I[O3HABATENBHOM AEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IIPU  BBINOJHEHHUM XHUMHYECKOIO
HKCIIEPUMEHTA, IPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekra U (OpMYIHPOBaTh BBIBOJBI 0 pPE3yJabTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHU ITyTEM COTJIaCOBaHMs MO3ULMI B X0J1€ OOCY)KJICHUSI 1 OOMEHAa MHEHUSIMH.

OBJiajieHNe YHHBEPCATbHBIMHU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISATh CBOIO MO3HABATEIbHYIO JESATEIbHOCTD,
ompenenss e€ Leau U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJIFOPUTM JEHCTBUM NPU BBIOJHEHUU YYEOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hauboee 3(pHeKTUBHBIN cIOCOO UX pelIeHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILIECTBIIAATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIbTATBHI, 10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHWMHUYECKOH COCTaBIIAIONIEH €CTeCTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MNPHPOJbI, B (HOPMUPOBAHUU



MBIIUIEHUS! W KYJIBTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM s
pemeHusl MPaKTUYECKUX 3a/1ad M SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, AJIEKTPOHHAsE 000J0YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas u
COKpami€HHas), MOJIb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YIJIEPOTHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIINA, PaguKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHH pSAJ, TOMOJIOTH,
YIIEBOJOPOIBI, KUCIOPOA M a30TCOACPIKAIINE COCTUHEHHUSI, MOHOMED, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYIISIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUYECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI S3BIK XUMHH;, MHPOBO33PEHYECKHE 3HAHUS, JIe)KAIllFe B OCHOBE TMOHHUMAHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTHYECKHE CBEIEHHS O CBOWCTBAX,
COCTaBe, MOJyYeHUH M O€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH NesITeTbHOCTH YeJIOBEKa;

Cc(OPMHUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHbIC MPU3HAKA MOHATHH, YCTAaHABIUBATh
UX B3aHMMOCBS3b, HCIIOJIF30BaTh COOTBETCTBYIOLINE MOHSATHS TP OTIMCAHUH COCTaBa, CTPOSHHS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPTaHUIECKUAX BEIIECTB
Y YpaBHEHHH XMMHUYECKHX PEAKIMHA, W3TOTABIMBATh MOJIENN MOJIEKYJ OPTaHWYECKHX BEIIECTB
TUTSL WIDTFOCTPAIMY UX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUI yCTaHABIUBATH MPUHAAICKHOCTh U3yYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBY U CTPOCHUIO K ONpeIeNEHHOMY KIacCy/Tpymmne COeAUHEHUN
(YyrneBonopoipl, KHUCIOPOA M  a30TCOAEpIalllhe COEAWHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), N1aBaTh MM Ha3BaHUs 10 cuctemarudeckoit HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, STHJICHIJIUKOJb, TIULEpUH, (QeHosd, (QopManbIeruj, aleTaibAeruja, MypaBbHHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTE€apUHOBAs KHUCIIOTa, TJIOK03a, PPYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
coeMHEHUsX (OJIMHAPHbBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUSI MPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHM4YeCKHUX
BemecTB A. M. ByriepoBa [uist 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMUECKUX BEIIECTB
(MetaH, STaH, JTUJIEH, MPONUWJICH, aneTuseH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIMIEPHUH, (EHON, aleTalbJIerul, MypaBbUHAs U YKCYCHas
KHUCJIOTHI, TJIOKO3a, KpaxMai, LEeJUINI03a, aMUHOYKCYCHas KHUCIOTa), WUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXIY HUMM YPaBHEHUSMHU COOTBETCTBYIOLUIMX XUMHYECKUX pEaKIHMi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYII;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, MPUPOIHBIN Ta3, Yrosib), CHOCOOBI MX MHEPepabOTKH M NPAKTHUECKOEe MpPUMEHEHUE
MPOIYKTOB MepepadoTKH;



cOPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIECTB WIH MIPOAYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHUI BJIQJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMS, UCIOJIb3yeMbIX B XWMHH TPU U3YYEHUHU BEUIECTB M XHMHUYECKUX SIBJICHUU
(mabmroneHue, W3MEpeHHe, OKCIEPUMEHT, MOJICIHPOBAHME), HCHOJIB30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MMPaBHUIIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSMH 110 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW DSKCIIEPUMEHT
(mpeBpalieHusl OpraHuYecKX BEIIECTB NPU HAarpeBaHUM, MOJYUYEHHE 3TUJICHA M U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIIMM OpPraHMYECKUX BEILIECTB, JIeHaTypauus OEJKOB IpHU
HarpeBaHUH, [IBETHbIE PEaKUU OEJIKOB) B COOTBETCTBUHU C NMPABHJIAMU TEXHUKHU 0€30MaCHOCTHU
pu oOpallleHuu ¢ BellecTBaMU M J1a0OpaTOpHBIM O0OpYIOBaHUEM, NPEACTABISTH PE3YIbTATHI
XMUMHMUYECKOTO D3KCIepuMeHTa B (OpMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX pEeaKUUid U
(dbopMynupoBaTh BHIBOJBI HA OCHOBE 3TUX PE3YIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3WPOBATh XHMHUUYECKYIO HWH(OpMaIuio,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHUKOB (CpeCTBA MaccoBOM HHpopmaruu, UHTEpHET U Ipyrux);

cOpMHUPOBAHHOCTh YMEHMH COOMIOJaTh MpaBWiIa HKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY)Karolel MPUPOTHOM Cpelbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPTraHU3MBbI
ONpENENEHHBIX OPraHMYEeCKUX BEHIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHaTre Ha
pUMepax CrocoObl YMEHBIICHUS U MPEIOTBPALICHHUS] UX BPEJHOIO BO3JIECHCTBUS HAa OpraHU3M
YEII0BEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CIENbIX M CJHa0OBUAALIMX OOYy4YalOUIMXCA: YMEHUE HCIOJb30BaTh peabedHO-
TOYEYHYIO cucTeMy o0o3HaueHwmit JI. bpaiins s 3anucu xumudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHE, 10 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomaTH4eCKHe yrieBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1
' ux nepepaboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbnerunpl. KapOoHOBBIE KUCITIOTHI. 7 1
' CnoxHble d3GUpsI
3.3 VraeBoanl 3 2
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Paspgen S. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

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




IHOYPOYHOE IINTAHUPOBAHMHE, 10 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Ipeamer opraHn4ecKkoi XUMHH, €€
1 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE 05.09.2024
Teopust CTpOCHHS OPraHUIECKHX
2 coequaeHuit A. M. byrneposa, eé 1
5 HIEPORa, 12.09.2024
OCHOBHBIC ITOJIOKCHHUS
[IpencraBnenue o Kinaccuuxanuu
OopraHuyeckux BemecTB. HoMeHkIaTypa
3 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC 19.09.2024
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUH PSJT 26.09.2024
5 Mertan u 3TaH — OpocTeuIme 1
MPEACTABUTEHN AIKAHOB 03.10.2024
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOICTBA 1
P 10.10.2024
OTUJIEH U IPONUIIEH — MPOCTEHIINE
7 1
MPEACTABUTEIHN AIKEHOB 17.10.2024
[Ipaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB 24.10.2024
Anxanuensl. byranuen-1,3 u
9 MeTtunoyraguen-1,3. [lonyduenue 1
e i 07.11.2024
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI




10

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,
TOMOJIOTMUYECKUH psil. ALIETHIIEH —

N 14.11.2024
MIPOCTEHIIIHIA MTPEICTABUTENh AJTKHHOB
11 Brprunciienus no ypaBHEHHIO XUMHYECKOU
peakiuu 21.11.2024
12 ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB 28.11.2024
13 I'eneTnueckas CBS3b YTIEBOIOPOIOB,
MIPUHAIIEKALIUX K Pa3IMYHbIM KilaccaM 05.12.2024
[TpupoiHbIE UCTOYHUKH YTJIEBOIOPOJIOB:
14 MPUPOIHBIN T'a3 U TOMyTHBIC HE(DTSIHBIE
rfarf, Il{le(bTI) u nponylcz; eé nepq;pa60TKH 12.12.2024
[IpupoiHBIE HCTOYHHKH YIIIEBOIOPOJIOB:
15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
1“211)31311), Ife(l)TB u nponyxﬁl eé Hepq;pa60TKI/I 19.12.2024
16 KonTtponbHas padoTa mo pasaery
«YTIeBOIOPOIBDY 26.12.2024
17 [IpenenpHBIC 0JTHOATOMHBIC CITUPTHI:
METaHOJI U 3TaHoJ1. BogopoaHas cBs3b
18 MHOTroaTOMHBIE CITUPTHI: ATUIICHTITUKOIIb U
TIIMIEPUH
19 deHout: cTpocHUE I\fOJ'IeKyJ'IbI, busnveckue
Y XUMUYECKUE CBONCTBA, TPUMCHCHHE
20 Aupnierusipl: GopMalibIACTHI U
areTanpaeru. AlneToH
21 OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE
KHUCTIOTBI: MypaBbUHAS U YKCYCHas
22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK
IpeACTAaBUTECIIN BBICIHIUX Kap6OHOBI>IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOOIIIEE ICHCTBHE

25

CrnoxHbie 2(QUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponns, npuMeHeHue,
Ouooruueckas poJib KUpPOB

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxsneiimme npeacraBuTenu: TIIIOKO3a,
(dbpykTo3a, caxapo3a

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa mo pasaery
«Kucnopopcoepxaiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora

30

OO01rast XxapaKTepUCTHKA a30TCO ISP KAIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas paboTa

31

AMMWHBI: METHJIAMHUH U aHWJINH

32

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpPraHMYECKHUE COCIMHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TIOHATHS XUMHUU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN. 1
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



W\




