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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpeTHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepaabHONH 00pa3oBaTENbHONW MPOrpaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarenbHOM crapgapre COO, ¢ yuérom KoHmenuuu mpenojaBanus yaeOHOTO IpeaMeTa
«XuMus» B o0Opa3zoBareibHbIX opraHuzanusax Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa3oBaTEIbHBIE IMPOrPAMMBbl, H OCHOBHBIX IOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0OB K pa3pabOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruu 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiel, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHUYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TIPHPOJIBI, (POPMHUPOBAHMS MHPOBO33PEHHSI M OOMIEH KyIbTYpPhI
YeloBeKa, a TaKkKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMudeckoe o0pazoBaHue 00ydarolUXcs Ha YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTa «XUMHUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKXKE C Y4ETOM O0IIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
oOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOIl BKJIaja B
(bopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEHHass XUMUS KaK HayKa CO3MJaTesbHasA, KaK Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELICHHE INI0OANIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBBSL.

B cootBercTBMM ¢ OOmIMMM LETSIMM M NPUHLMIAMM CpelHero oOmero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMus» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX
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SBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMHH (C BKITIOUEHHEM
3HaHUW U3 OOILIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMBbI 3HAHUMN
IpU M3YYCHUU TpeaMeTa O00ECIeYMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HAa OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4e0HOTO Marepuana U OO0YyCJIOBIIEHA HCTOPHYSCKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHHWH Ha
ONPENEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHCHHM, a
TaKke HA YPOBHE CTEPEOXMMHUYECKUX M IJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TE€PBOHAYATILHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Tox HOBBIM YrJIOM 3peHHsI B TpeAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAECTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs TEOPETUUYECKUN Marepuanl Hu
(haKTOJIOTHYECKHUE CBEJCHUS O BENIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYEeCKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXXHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIMETEOPETHYECKUX M METOJOJOTUYECKUX TTO3UIIHH,
riy0Xe MOHATh HUCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o00oOmiaromeil 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLIHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11 KiaccoB ayeMeHTaMM  COJACpPKAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMHHU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ poJib B ITO3HABATEIBHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TOMOTalOT BBIMTYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO WM JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl NOMOIHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoMm coxaepxanue
yueOHOro npeaMera « XUMUs» JaHHOTO YPOBHS U3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (MIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MEXAy HOBBIMU (aKTaMU U TEOPETHMUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mane pemieHus 3ama4 BOCHHTAHUS, Pa3BUTHS W COIUAIM3ANNU OOYJArOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOAXOJbl K ONPEAEICHUIO COJEpPKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUM, MMEIOIINX
0a30Bo€ 3HaUEHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pElIeHUs MpoOiIeM, MOUCKa, aHaIu3a u
0o0paboTku uHPOpMAINH, HEOOXOJUMBIX JUIsI TNPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TO3HAHUU XHUMUHU.

B mpakTuke nmpenoiaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHUs, TMPU  ONPENEICHUU COJEpKaTeIbHON
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XapaKTEPUCTUKU ILeJeH H3y4eHHUs TMpeaMeTa HaIpaBJICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaIUIIMOHHO Tpu3HAETcss (OPMUPOBAHME OCHOB XUMHUYECKOW HAyKM Kak oOmactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EeATEIbHOCTH YEJOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MMpPOBOH KyibTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEICTICHUIO LIeJICH U3YUYEeHUsSI TIPEIMETa SBIISICTCS BIIOJHE OMPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IEJIAIMH W3Y4YCHHS MpeameTa «XuMUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUN Kak BaKHEHIIEW COCTaBISIOMICH
€CTECTBEHHO-HAYYHON KApTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIFOUEBHIE MOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMUMAHKUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHUPOBAHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIECTB U
XUMUYECKUX PEeaKIMii, HEOOXOIUMBIX NIl MPUOOPETEHUs] YMEHUN OPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBJICHUMN, UMEIOIINX MECTO B MPUPOJIC, B TPAKTUUECKON U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAOJMIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMI0/IeHueM IMpaBuwil 0e30MacHoOro
00OpaleHus ¢ BEEeCTBAMH.

Hapsiny ¢ atum, comepkaTenpHas XapaKTepUCTHKA TEJIeH W 3a]1ad U3YUYCeHHs TIpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cucTeMe cpenHero ooOmero oOpazoBaHus. CerogHs B MpENOJaBaHUW XUMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJep)KaHus oOyuyeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa 0OIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIONIET0 HEe HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSIMHU aKTUBHOTO MOJY4YEHHsI 3HAHUN U NPUMEHEHUS UX B pPealibHOM JKU3HM JUISl pelIeHUs
MPaKTUYECKUX 3aa4.

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

ajanrtanus  OoOydaloIIUMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE HWHTEIUIEKTYalbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TPHUHSATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIICTEHIIHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAYCHUE JI PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS POOIeM,
MOMCKa, aHanu3a W 00paboTku uHMOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETEHUS OIbITa
JEeSITebHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOIHYIO CPELy;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIMH XUMUYECKOTO
COJICpKaHUS;

(hopMHUpOBaHKE U Pa3BUTHE Y OOYUYAIOIINXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHUS,
HaOMOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH MJIaHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOH HANpPaBICHHOCTH
XUMUHM, €€ BaXHOW pOJM B  PEHICHWH T[IIOOANbHBIX MPOOJIeM  PalMOHAIBHOTO
IMpHUPOAOIIOJIb30BaAHMs, IIOIMOJIHCHUA OSHEPIreTUYCCKUX PECYpPCOB MU COXpPAaHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHHSI K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/IO6peTeHI/ISI OIIbITa MCIIOJIb30BAHUS TIMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peIHCHI/Iﬁ B CUTyalluAX, CBA3AHHbLIX C XUMHWYCCKUMMU ABJICHUAMMU.

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

OOmiee 4nciio 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMHUHU, Ha 0a30BOM YPOBHE CpPEIHErO
oOmrero oOpazoBanus, cocraniseT 34 yacos: B 10 kiacce — 34 gaca (1 gac B Heemo).



COILEPXAHHUE OBYUYEHMUA. 10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI OPraHU4eCKON XUMHUM

[IpenMer oprannyeckor XMMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B MOJIYYEHUHU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€¢ ocHOBHBIE TOJOXKeHUs. CTpyKTypHbIe (OPMYIBI OpPraHWYECKHX BeEHIECTB. [ omoiorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne 0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (cucTeMaTHdecKas)) U TpPUBHAIbHBICE HA3BaHUS BaXKHEUITUX
IIPEACTABUTENEHN KIACCOB OPraHMYECKUX BEILIECTB.

DKCnepUMEHTAIbHBIE METObl M3YUYCHUsI BEIIECTB M WX MPEBpAICHUIN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEILIECTB, HaOJIOEHUE M OMNHCAHME JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MUecKWe U XUMHYECKHe CBOWCTBA (peakiuH 3aMelleHus U
TOPEHUsI ), HAXOXKJIEHUE B TIPUPO/IE, TIOTydeHNE U TIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MPEACTABUTENN QJIKEHOB: (M3MYECKHME M XUMHUYECKHE CBOWCTBA (pEakiWH THUAPUPOBAHUSA,
raJIOTeHUPOBAHUS, TUIPATAIINH, OKUCJICHHS U TIOJTUMEPHU3AIINH ), TIOJIyUCHUE U IPUMECHECHHE.

Anxamuenbl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBO¥CTBa (peakius noauMepusanun). [lomydeHre CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psia. AICTHWICH —
MPOCTEHINHIA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (PU3NIECKUE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHMS), IOJIyYE€HUE U IIPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2aio02eHUpoO8anus U HUMpOB8aHUs), noiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKALMMH K pa3JInuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIeBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble He(TAHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mepepaboTku HEPTH: TEPEeroHKa, KPEKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3iamu miacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «Heptb» u «YToab», MoaennpoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOTeHONPOU3BOJAHBIX, IMPOBEACHUE MNPAKTUYECKON pPabOThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00BEMa, KOJIMYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMu MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoaconep:xamme oprannyeckue coeiHHEHUs!

[IpenenpHBIE OMHOATOMHBIE CHOUPTHI. METaHON W 3TaHOJ: CTpOCHHE, (u3nueckue u
XMUMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHE),
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npuMeHeHne. BogopoaHsie cBs3M MEXKAy MOJIEKYJaMH CIIUPTOB. JleficTBHE MeTaHOIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpPOCHHE, (U3NYECKHE U
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMI METAJJIaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. l[IpuMeHeHue riaulepuHa U
STHUIICHTJTUKOJISL.

@eHoI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunbl M KemoHwvl. DOpManbAETHI, aneTaNbACTHI: CTPOCHHE, (QHU3MYECKHE U
XMMUYECKHE CBOMCTBAa (pEaKkUWU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIIUN),
MOJTy9YeHUE ¥ PUMEHEHHE.

OHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAasi KHCIOTHI:
CTpOeHHUE, PU3NIECKUE 1 XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KHCIIOT, PeaKIus
TepuHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAS KHUCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX d(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHpPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBo 0B (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIIMI MOHOCAXapuJ: OCOOCHHOCTH CTPOCHUS MOJEKYNbI, (U3UYECKUE U XUMHYECCKUE
cBoOlicTBa (B3ammojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxkucieHne aMMUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoOBIeHWE, OpOKEHHE TIIOKO3bI), HAxOXJEHHWE B MPHUPOJE,
npuMeHeHue, ouosnoruueckas poiib. Dotocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEeUTI0I03bI.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHsI C HOJA0M).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB U MX IMPEeBpallleHHil: MPOBEICHHE,
HaOOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAcTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00BbEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklUMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A30TCoepKale OPraHundecKhe COSAMHECHHUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHUYECKHUE CBOICTBA aMHUHOKUCIOT (Ha mpuMepe IiniuHA). buonorumdeckoe 3HaveHuHe
aMuHOKHUCIOT. [lenTump.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTHuYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBa OEIKOB: TUAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKITH Ha OENIKH.

DKCIepUMEHTAIbHBIE METOJIbI U3YUEHUSl BEIIECTB W WX MPEeBpalleHUIl: HAOMIOJIeHUE U
OTIMICaHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OENKOB TMpPU HArpeBaHUH, IIBETHBIC
peakiuu OeIKoB.



BricokomolieKkyJIsIpHbIe COeIMHEeHHS

OcCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3aLUs U TOJIUKOHICHCALINSL.

DKCIepUMEHTAJIbHBIE METO/Ibl U3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNTACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MU M3ydeHUU opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAY4YHbIX NOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHBbINH (aKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIaccupukauus, IEepUOJUYHOCTh, HAOIIOJEHUE, HW3MEpPEHUeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOE€ COCTOSIHUE BEUIeCTBa, (PU3NUYECKUE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOOMEH BEIIECTB B OpraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAaeMbIe, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 XMMHWU HA
BFA30BOM YPOBHE CPE/IHEI'O OBILIEI'O OBPA30OBAHU A
JIMYHOCTHBIE PE3YJIbTATBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS OOyJarOIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeameTa «XHUMHsD» Ha YPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONU TPAXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH JAEATEIHHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MpenMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
yu4eOHOM M BOCHMTATENbHOW JEATENBHOCTH B COOTBETCTBMM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOro
IpaXXJJaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU U NPaBUJIAMU MOBEJICHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUYECKOW JEATeNbHOCTH OOydaloluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXJIUYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M [T03HABaTEIbHbIX 33J1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apI'yMEHThI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH €A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

WHTepeca M TO3HABAaTEIbHBIX MOTHBOB B TMIOJYYEHHH M TIOCIEIYIOIIEM aHalIu3e
nHGOpMAIIUY O IEPEAOBBIX TOCTUKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMMUU;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE IMOBEJICHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TMO3UIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3I0poBOTO M Oe30macHoro oOpasza XHU3HH, HE0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAaHMSI I[IEHHOCTH TPAaBWJ HWHIWBUIYATBHOTO U KOJUIEKTMBHOTO O€301acHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCJECACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYECK (YIMOTPEOIECHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCnuTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON  JEATEIHLHOCTH,
00IIIeCTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPAaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynymieit mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX Ipo0ieM, BIUSHUS YIKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPHUHOCSIIMX BpPEJ OKPYXAloIlel MNpUPOTHON cpene,
YMEHHUsSI TPOTHO3MPOBATHh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS UMHU B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHM CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IAHUU [IEJIOCTHOTO MPEJICTaBICHHS 00 OKpYKaIOIIEM
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MHpE KaK O €IMHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHn: IpoOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IUBWIM3AIMH: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBbTYpHbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIIEBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecCreYeHNH YCIIOBHIA YCIIEITHOTO TPY/a M AKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YIeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMaHHUS CYIIHOCTH METOJOB TIO3HAHUA,
WCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHHSI JIIS
aHalM3a U OOBSICHEHUs SIBJIICHUU OKPYKAIOIIETO0 MUpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIFOYEHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C LEJBIO MTOJTYYEHHUS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOIB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUs TTPoOIemM
B peaJIbHbIX KU3HCHHBIX CUTYaIUIX;

HWHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON JEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW TO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pPa3audHbBIX cdepax npodeccHoHaTbHON
eI TEILHOCTH.

METANIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO TpenMera «XuUMHUS» Ha YPOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAOT:

3HaAYMMBbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCSA MEXIUCIUIUTMHAPHBIE
(MexTpeIMEeTHBIE) OOIeHAayYHbIC TTOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOU KapTHHBI MUpPA
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHsl, SBJCHUE, MPOIIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIICIOBAaHIE, HAOIIOICHIE, U3MEPEHHE, SIKCIIEPUMEHT U IPYTHUE);

YHUBEpPCAIbHBIE yueOHbIe JICACTBUSA (mo3HaBaTeIbHEIE, KOMMYHHKaTUBHBIE,
peryiasTuBHBIC), obecrieunBarome (GopMUpoOBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COITMATPHOM KOMITETCHITMHN 00yYaIOIIUXCS;

CHOCOOHOCTh ~ OOYyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCajdbHble YyueOHBbIE ICHCTBHS B IO3HABATEIBHOW U
COIIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JCHCTBUSMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBarth;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C IOCTABIEHHBIMU 1IEJISIMHU;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIIJIEHUSI — BBIAETATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS I 00BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHHIA,
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BBIOMPATh OCHOBAHUS M KPUTEPUH JIISI KIIACCH(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKUE PACCY)KICHHsS (MHIYKTUBHBIC, JECIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PacCMATPUBAEMBIX SBICHHIX, (OPMYIHUpPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

MIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MOJeu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUYECKOW peaknuu — TPU pPEHICHHH YYeOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIEA0BATENbCKUE € CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHII;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
U1 (GopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXK/ICHHUI;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTENBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHOU
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
IPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3IMYHbIX METOJ0B MO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTeparypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh MH(DOPMALMIO DPA3JIMYHBIX BUIAOB U (OPM IpelrcTaBiIEHUs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUYNBOCTb;

(dbopMynHupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHbIE METOJbl IPU IOUCKE M OTOOpe
uHpopMalny, HeOOXOAUMO Ul BBIIIOJIHEHUS YUEOHBIX 3a/1a4 ONPEEeIEHHOTO THIIA;

IpUOOPETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHbIX HOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMY NpeAcTaBiIeHUss UHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopMaluel: NPUMEHATh MeEXIpeaAMeTHble ((pU3MUecCKue W MaTeMaTH4ecKue) 3HaKU MU
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OgJiaieHMe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMBbl B XOJ€ AMAJIOra W/WIH JTUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIILHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOTYYEeHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPH BBIIOJHEHUHM XHMHUYECKOTO
HKCTIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
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peanu3anyu y4eOHOTrO IMpoekTa U (HOpMYIHPOBATH BBIBOJBI IO PE3yAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAaHUH IMTyTEM COTJIACOBAHMS MO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHUSMHU.

OBJjajieHHe YHUBEPCAJIbHBIMU PeryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOSITENIBHO IJIJAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraéMblii AJITOPUTM JCHCTBHI NPU BBHIIIOJHEHUH YY4EOHBIX M HCCIEIOBATENBbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATEIbHOCTM HAa OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATBI. 10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHMS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMUYECKOW COCTABJISIIONIEH E€CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ady M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJIb, MOJIIpHAs Macca, MOJSPHbIE 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATIbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPOJ U a30TCOJEp KAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHHUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHUPOBO33DEHUYECKUE 3HAHMS, JIEKAIlUEe B OCHOBE NOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DaKTOJIOTrMYecKUe CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IeATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIC MPU3HAKU MOHSITHUM, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTAaBA, CTPOEHUSA U
MpEBpAICHUN OPraHNYEeCKUX COCTUHEHNN;

c(hOpMUPOBAHHOCTh YMEHUU HCHOJIb30BATh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIH MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS,;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB [0 MX COCTaBYy M CTPOEHHUIO K OINpeNeN€HHOMY KIacCy/Tpylie COeIuHeHUN
(YrneBoJOpoabl, KUCIOPOJ W a30TCOJEpXKAallMe  COEIMHEHMs, BbICOKOMOJIEKYISPHbIE
COeIMHEHUs), TaBaTh UM Ha3BaHuA Mo cucremarnueckoir HoMmeHknatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, ASTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCTIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAs KHUCIIOTa, CTEApUHOBAs KUCIOTA, TIIIOKO03a, (PpyKTO3a,
KpaxmaJl, IeJIJTI0J103a, TJIULHH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEACNSATh BHUJBI XUMHUYECKOW CBS3H B OPraHUYECKHX
COEIMHEHUSX (OAMHAPHbBIEC U KPATHBIE);
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c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BewiecTB A. M. ByriepoBa [u1si 00bSCHEHUS! 3aBUCUMOCTU CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUYECKHE WU
XMMHMUYECKNE CBOMCTBA TUIIUYHBIX IPEICTaBUTENIEH PA3IUYHbIX KIACCOB OPraHUYECKUX BEIIECTB
(meraH, aTaH, ATWIEH, MNPONWICH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHlI, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJI003a, aMMHOYKCYCHAasi KHCJIOTa), WJUIIOCTPUPOBAThH
FEHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSIMU COOTBETCTBYIOIHMX XMMUYECKUX peakUuil ¢
WCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, TPUPONHBIM Tra3, Yrojp), CHOCOObI HUX MEpPEepadOTKU M MPaKTUUECKOE MPUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKUHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MIIM MTPOTYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(naOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS TSl IPUHSITHS PEIICHNN B KOHKPETHBIX JKH3HEHHBIX CUTYAITUIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHUH COONIOAATHh MpaBUJIa MOJH30BAHMS XUMUYECKON MOCYION U
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHUYECKHI SKCIIEPUMEHT
(mpeBpalieHus: OpraHuYecKuX BEIIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB MpHU
HarpeBaHUH, [[BETHbIE PEaKIUU OEJIKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKU 0€30MaCHOCTH
pu oOpallleHuy ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTaTOB;

cOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(MOpPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uH(popmaliu, IHTEpHET U IPYTHX);

chOpMHUPOBAHHOCTh YMEHHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIEeCO00pa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpYXarolleld MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MBbI
ONpeeEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cmbici mnokazarens I[IJIK, mosicuate Ha
puMepax CrnocoObl YMEHBIICHHs] U MPEIOTBPAIICHUS UX BPEIHOTO BO3JIECHCTBUS HA OPraHU3M
YEJI0OBEKA;
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacoB DJIeKTPOHHBbIE
Ne MpakTu- nu¢pposbIe
HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI KoHTpoJ1b- P (undp )
n/n Bcero Yeckue odpa3oBaTejibHbIE
Hble padoThbI
padoThbI PeCYpChI
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
11 [Ipeamer oprannyeckoit xumuu. Teopust cTpoeHus 3
' opraHu4eckux coenaunenuii A. M. Byrneposa
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aJTKAHbBI 2
59 HenpenenbHble yrieBo0pOibl: alIKEHbI, allKaIUCHBbI, 6 1
' AIKMHBI
2.3 ApomaTH4eCcKHe yriaeBo0POIbI
2.4 [IpupoaHbIE ICTOYHUKH YTJIEBOIOPOJIOB M MX IepepadoTKa 1
Hroro mo pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbneruasl. KapOoHoBbie KucinoThl. CloKHbIE 3(DUPBI 1
3.3 VraneBoasl 3 1
Hroro no paszneny 13

Pa3nen 4. Asorconepikamue OpraHu4ecKue cCoeJuHeHUs
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4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Pa3zgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bosokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IHOYPOYHOE IIVTAHUPOBAHMUE . 10 KIIACC

Jara DJIeKTPOHHbIE
KonunyecTBo yacos
H3ydYeHUs uudpoBbIe
Ne Mpak | nian dakr o0pa3oBaTe/IbH
Tema ypoka Kontpo
n/n Bcer T. ble pecypcsl
JbHBIE
0 pa6oTt
padoThI
bl
1 [Ipenmer opraHndeckoil XUMHH, €€ BOSHUKHOBEHHE, 1 05.09.
pa3BHUTHE W 3HAYCHHE 2023
9 Teopust cTpoeHUsT OPTaHUIECKUX COSTUHEHUN A. 1 12.09.
M. BytrnepoBa, €€ OCHOBHbIE MOJIOKEHUS 2023
[IpencraBnenue o KIacCUPUKAIMA OPTAHUIECKUX 19.09
3 Bemects. Homenknarypa (cucremarnueckas) u 1 20'23 '
TPUBHAJbHBIC Ha3BaHUSI OPTaHUYECKUX BEIICCTB
. 26.00.
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Psi 1 2023
MertaH 1 3TaH — MPOCTEHUIINE TTPEACTABUTEIH 03.10.
5 1
AJIKaHOB 2023
. 10.10.
6 AJIKeHBI: COCTaB U CTPOCHUE, CBOWCTBA 1
2023
7 OTUJIEH U IPONUJIEH — MPOCTEHIINE 1 17.10.
MPEACTABUTEIHN AIKEHOB 2023
3 [Ipaktuueckas paborta Ne 1. «Ilomyuenue stunena u 1 1 24.10.
W3Yy4YEHUE €ro CBOUCTBY 2023
9 Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. 1 07.11.
[lonmyueHne CUHTETUYECKOTO KaydyKa U PE3UHBI 2023
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

. . 14.11.
10 TOMOJIOTHYECKUH psif. AlleTUIIeH — MpOCTeHIIni 2023
MPECTaBUTEINb ATKHHOB
. 21.11.
11 Brruncnenus 1o ypaBHEHHUIO XUMHYECKOW PEaKIINH 2023
28.11.
12 Apenbl: 6eH30J1 U TOJIyoJI. TOKCHYHOCTH apeHOB 2023
13 ['enernueckas cBs3b YIrieBOAOPOIOB, 05.12.
MPUHAIIISKAIINX K Pa3IMYHBIM KJIaccam 2023
[IpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB: 1212
14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl, 2023
He(Th U MPOAYKTHI €€ nepepaboTKu
[IpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB: 10.12.
15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl, 2023
HeTh ¥ MPOAYKTHI e€ epepadoTKH
26.12.
16 KonTtponbHas padoTa no pasaeny «YTiaeBoa0pOIbDy 2023
17 [IpenenbHbIe OJTHOATOMHBIE CITUPTHI: METAHO U 09.01.
ataHoJ. BomopoHas cBs3b 2024
18 MHOTr0aToOMHBIE CITUPTHI: ATHJICHIITMKOJIb U 16.01.
TJIUIEPUH 2024
19 @DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U 23.01.
XUMUYECKHNE CBOMCTBA, IPUMCHCHHE 2024
Anbaerunipl: GopMabACTH U alleTAIbICT U, 30.01.
20
AnetoH 2024
21 OnHOOCHOBHBIE MpeJieNIbHbIE KApPOOHOBBIE KUCIOTHI: 06.02.
MYpaBbHHAs U YKCYCHas 2024
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29 [MpakTuaeckas padora Ne 2. «CBolicTBa pacTBopa 13.02.
YKCYCHOM KUCIIOTBI» 2024
23 CreapuHoBas ¥ OJICMHOBAsI KUCIIOTHI, KaKk 20.02.
MIPEICTAaBUTENH BBICIINX KAPOOHOBBIX KMCIOT 2024
24 Mpb11a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX 27.02.
Molol1Iee JeiicTBIE 2024
o5 Crnoxnblie 3(DUpBI KaK TPOU3BOTHBIE KAPOOHOBBIX 05.03.
KHUCIIOT. [ MIpon3 CIosKHBIX 2(PUpOB 2024
26 Kupsr: runponus, mpuMeHeHue, OuoJiornaecKas 12.03.
POJIb JKUPOB 2024
97 VYrneBoapl: cocTas, Kiaccudukamus. Baxkueiinme 19.03.
MIPEJICTAaBUTEIH: TIIF0K03a, PPYKTO3a, caxaposa 2024
02.04.
28 Kpaxman u niemono3a Kak MpupoIHbIE TTOTUMEPHI 2024
KonTtponbHas padoTa mo pasaery 09.04.
29 «Kucnopopconepxaime opraHiuecKue 2024
COCIIMHEHUS
30 AMUHBI: METHJIAMHUH U aHUJTHH 16.04.
2024
AMHWHOKHCIIOTHI KaK aM(pOTEPHBIC OPraHuIeCKUe 93.04.
31 COEIMHEHUS, X OUOJIOTHUECKOE 3HAUCHHUE. 2024
IlenTuasl
39 benku kak mpupoHbIe BBICOKOMOJICKYIISIPHBIE 30.04.
COEIMHEHUSI 2024
33 OcHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX 07.05.
COEIMHEHU N 2024
34 OcCHOBHBIE METOIBI CUHTE3a BEICOKOMOJIEKYJIIPHBIX 14.05.
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coenuHeHun. Ilnactmaccsl, Kaydyky, BOJIOKHA

2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus / I"'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIHOHEPHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»
» Xumus, 11 xnace/ T'abpuensa O.C., OOmecTBO ¢ OrpaHHYEHHONW OTBETCTBCHHOCTHIO

«IPODAy»; AkmonepHoe ob6mectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

MGTO)]I/I'-IGCKI/IG PEKOMCHOAINHA OJId YIUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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