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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoa 10 2025 roga» (Pacmopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt crpaTerud o0y4deHus, BOCIUTAHUS U Pa3BUTHUS, 00YUAIOIIUXCS CPEJCTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TOCTPOECHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJOCTHOTO MPEJCTABIEHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEHUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMU, XUMUs CTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUUN) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHUYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
00o01m1aroIIei 10 00BACHSIONIEH 1 TPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBAX W MPUMEHEHHH, & TAKXKE O XUMHUYECKHUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus jAomoyHseTrcss B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYPOJIOTUUECKUA W MPUKIAJTHOU
XapakTtep. OTH 3HAaHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBSI3U XUMUHU C
JPYTUMHA HayKaMH, PacKpbIBalOT €€ POJib B ITO3HABATEILHOW M MPAKTHYECKOU
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIOKCHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 11eoM cojepkanue yaeOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (paKTaMH M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
Takke MpoOJeM cOepexeHUsT YHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKONU AEATEILHOCTH, 3aHUMAIOIECH Ba)XKHOE€ MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAIULIMOHHO MpU3HAETCS (HOPMUPOBAHHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3PEHMs TJIABHBIMU LEISIMH H3y4eHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeXKaT KIIOYEBBIC MOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX IS MPUOOpETEHHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHHEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HAaUEHUE MPUOOPETAIOT TAKKE 1IETIU U 33]Ia4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE /I pPa3jINyYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX JJIsi TIPUOOPETEHUSI OMbITAa JEATEILHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COJIeP)KaHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOr0 ypOBHS BXOAMUT B COCTaB MpeAMETHOMN obsactu «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpea”ero oodmero oOpaszoBanus, coctaBisieT B 10 kmacce — 34 yaca (1 yac B
HEJIEIIO0)



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHuyeckoil XuUMHUHU: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYEHHWE B IMOJIYYEHUU HOBBIX BEILIECTB W
MarepuasioB. Teopus CTpoeHHMs opraHudeckux coenuHeHud A. M. bytieposa, €€ ocHOBHbIE MOJIOKEHUA. CTPYKTYpHBIE
(GopMyJibl OpraHmdeckux BemecTB. ['omonorusi, u3oMepus. XHUMHUYECKas CBA3b B OPraHUYECKUX COEAMHEHUSAX —
OJIMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o0 KiIacCU(pUKALMK OpraHMYecKUx BemiecTB. HOMEHKIarypa OpraHMyecKMX COEIUHEHUM
(cucTemaTnueckasi) M TPMBHAJIbHBIE HA3BaHUS BAKHEHIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIepUMEHTANIbHBIE METO/bl M3YUYECHUSI BEIIECTB U UX MPEBPAIICHUI: O3HAKOMIIEHHE C 00pa3laMu OpraHUYeCKuX
BEILIECTB M MaTepHajlaMd Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIOJIEHUE U OIMCAHUE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIIECHHUI0 OPraHUYECKUX BEUIECTB MpPU HArpeBaHUM (IUIaBiIeHHE, OOYTJIMBAaHUE U
rOpeHue).

Yriaesogopoasl

AJNKaHBI: COCTaB W CTPOEHHE, N'OMOJIOTMUECKHH psAA. MeTraH M 3TaH — MNPOCTEUIINE NPEICTABUTENN AJKAHOB:
¢uznyeckue M XUMHUYECKHE CBOMCTBA (pEakiMM 3aMEIICHHs M TOPEHHUs), HaXOXKJIEHUE B MPHUPOAE, IMOIy4YCHHE U
pUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psii. DTUICH U MPONUJIEH — MPOCTEHIINE MPEACTABUTENN AJIKEHOB!
bu3nueckue M XHMMHYECKHE CBOWCTBAa (pEeakUuu TUIAPUPOBAHHUSA, TaJOT€HUPOBAHUS, TUAPATALMHU, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmerwiOyraauwes-1,3: cTpoeHWe, BaKHEHIIME XWMUYECKHE CBOWCTBA (peakius
noaumepusanun). [loayueHne CMHTETHYECKOTO KaydyKa U PE3UHBI.



AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHMYECKHN psa. ALETWIEH — MPOCTEUIHNA MpencTaBUTENb
QIKWHOB: COCTaB, CTpOeHWEe, (PU3NYECKHEe W XHUMHUYECKHE CBOWCTBA (PEAKIMH THUIPUPOBAHUS, TaJOTCHUPOBAHUSA,
rUapaTanuu, TOPEHUsl ), MOJTy4eHUE U TPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (GU3HMYECKHME M XUMHUYECKHE CBOMCTBA (peaklMu TaJOTCHUPOBAHUS U
HUTPOBAHUs), MOJYyUYCHUE U TPUMEHEHHE. Toayon. cocmas, cmpoerue, usuyeckue u Xumuueckue colucmea (peaxyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUSL), NOJYYeHue U npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHueckasi CBSI3b MEXIY
YTJIEBOJIOPOIaMH, TPUHAJICKAIIMME K PA3JIMUYHBIM KJIaccaM.

[IpuponHble HMCTOYHHKU YIIEBOAOpoa0B. Ilpupoanwiii ra3 u mnonyTtHble HedTsHbIe Ta3pl. Hedts um e
npoucxoxaeHue. CrocoObl mepepadOTKM HEe(PTH: TEPEroHKa, KPEeKUHT (TePMUUYECKUH, KaTaJlUTUYECKHUH), MMHPOJIU3.
[IpoaykTel mepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH yromb W MPOIYKTHI €T
nepepadoTKu.

DKCIEepUMEHTAIbHBIE METO/bl M3Y4YEHHUS BEIIECTB W HMX MPEBpAIlCHUI: O3HAKOMIICHHE C 00pa3liaMH IU1acTMacc,
KaydykoB H pe3uHbl, komiekimu «Hedpts» wu  «Yromap», MoJaeIMpoBaHHE MOJICKYJI  YIJICBOJOPOJOB H
raJIOr€HOIPOM3BO/IHBIX, POBEICHUE IPAKTHYCCKON pabOThI: TTOTYyYEeHHUE STUIICHA M U3YYCHHUE €TI0 CBOMCTB.

PacuéTtHbie 3amaun.

Breiuncnenus 1Mo ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU
MPOJIYKTa PEAKIIUU 1O U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIH MPOIYKTOB PEAKITUN).

Kucaopoacoaep:xamue opraHu4ecKue coeAHHEHH S

[IpenenbHbIE OHOATOMHBIE CITUPTHL. METaHOI U ATAHOJ: CTPOCHHUE, (PU3UIECKHE M XMMUYECKHUE CBOMCTBA (peakiuu
C aKTMBHBIMU METaJJlaMH, TaJOT€HOBOJIOPOJIaMH, TOpPeHHue), mpuMeHeHue. BoaopoaHbie CBSI3M MEXIY MOJICKYJIaMu
cnupToB. JleHCTBHE METAHOJIA U DTAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaToMHbie CHOUPTHL. ITUICHTIWKOIbL W TJMIIEPUH: CTpPOCHHE, (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(B3aMMOJEICTBUE CO WICJIOYHBIMM METAJIaMU, Kauye€CTBEHHAsh peaklMsi HAa MHOroaTOMHbIE cHUpThl). JleiicTBue Ha
OpraHu3M 4esnoBeka. [I[pumeHenune rimuepruHa U 3TUIICHTJIMKOIISL.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHe U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH (eHoa. [Tpumenenue gpenona.

Anpaerunpl U kemonsl. DopManbAeTrul, aleTadbIAerujl: CTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA (peaKiuu
OKHCJICHHS] M1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIMH ), TOTYyUYCHUE U TPUMEHEHHUE.



OMHOOCHOBHBIE TIpe/eTbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAsA U YKCYCHasl KUCIOTBI: CTpOeHUE, GU3NYECKUEe U
XUMHUYECKUE CBOWCTBA (CBOMCTBa, OOIIME JUIsl KJacca KHUCIOT, peakius 3Tepuukanuu), MOJTyYEeHHUE U MPUMEHEHUE.
CreapuHOBasi M OJIEMHOBAsl KHUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

CrnosxxHble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['uaponu3 cinoxubix 3¢gupos. XKupel. ['uaponus xkupos.
[Ipumenenue xKupoB. bronornueckas pob KUPOB.

VYrineBoapl: cocraB, KiIacCHQUKalMs YIrJIeBOJOB (MOHO-, AW- W Moaucaxapuibl). [Toko3a — mnpocTelmmii
MOHOCAXapua: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (U3MUEeCKMEe W XMMHYECKHE CBOMICTBa (B3aMMOJCIHCTBUE C
ruapokcuiom Meau(ll), okucnenue aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE, OpOKEHUE TITFOKO3bI),
HaX0XJI€HUE B IPUPOJIe, IPUMEHEHHE, Onoaorudeckas posib. @orocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u uemronosa kak npupoHbie noauMepsl. CTpoeHHEe Kpaxmalia U HeJuTio103bl. OU3ndeckue 1 XuMUYECKHUe
CBOMCTBa KpaxmaJa (TUApPOJIN3, KaYECTBEHHAs PEAKILIHSI C HOJOM).

OKCIepUMEHTANIbHBIE METOJAbl M3YYEHMsI BEIIECTB M MX MPEBpALCHUI: MpoBeACHHE, HAONIOJCHHWE U ONHCAHHE
JEMOHCTPALIMOHHBIX OIIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKLIMU OJHOATOMHBIX CIMPTOB (OKHCIIEHHE 3TaHOJA
okcugoMm wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3auMOJAEWCTBHE TiuuepuHa ¢ ruapokcuaom wmeau(ll)), ambpreruaos
(oxucneHre aMmmMuayHbIM pacTBOpoM okcuaa cepedpa(l) u ruapokxcuaom meau(ll), B3aumoneiicTBrue kpaxmaia ¢ UOJOM),
IIPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHMIO XMMHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM
MPOJYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO U3 MCXOJIHBIX BEILIECTB UM IPOJYKTOB PEAKIINHN).

A3oTcozepkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(poTepHble OpraHnyeckue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe rauuuHa). buonornyeckoe 3HaueHrEe AMUHOKHUCIIOT. [lenTumapt.

benku kak mpuUpoHbIE BHICOKOMOJIEKYJIISIpHbIE coenHeHus. [lepBuyuHas, BTOpUUHAsA U TPETUYHAS CTPYKTypa OENKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, AeHATYpalusl, KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCNEepUMEHTANbHBIE ~ METOJIbl M3Y4YEHHUsI BEUIECTB U MX NPEBpallleHUi: HAONIOJCHHWE W OIKCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OEJIKOB MPU HArpeBaHUH, IBETHBIE PEAKIIUU OEITKOB.



BbicokoMoIeKYJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AIINH, CPEAHSST MOJeKylsapHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIHS U MOJTUKOHICHCAIHS.

DKCIepUMEHTAIbHBIE METO/bI M3YUYEHUS BEIECTB U UX MPEBpAIICHUI: 03HAKOMIIEHHE C 00pasliaMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXIpeIMETHBIX CBSI3€W NMpPU U3YYEHUM OpraHuyeckod xumuu B 10 Kilacce OCYIIECTBIISIETCS yepes
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHSATHUH, SIBISIONIUXCS CUCTEMHBIMU IS OT/ACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IUKIIA.

OOmue ecTecTBEHHO-HAyYHbBIE TOHSATHS: SIBICHHWE, HAy4YHBIH (akT, TUMOTE3a, 3aKOH, TEOPHs, aHaIM3, CHUHTES3,
KJIaccU(pUKaIus, IepuoInIHOCTb, HAOTIOCHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dusrka: MaTepusi, SHEPTHsI, Macca, aTOM, PJICKTPOH, MOJIEKYJIa, YHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, PU3NUECKHUE BEIIMUYMHBI U €TUHUIIBI KX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTHYECKH aKTUBHBIC
BelecTBa (OCJIKU, YTIeBOIbI, JKUPHI, DEPMEHTHI).

["eorpadusi: MuUHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMEbIE, TOTIMBO, PECYPCHI.

TexHonorus: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO THUTAHUS, MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U
KOCMETUYECKHE MpernapaTsl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI I10 XMMHUM HA BA30OBOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeAMETHbIM). HayuHo-meTonumyeckod OCHOBOHM Juisi pa3pabOTKH



IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHMS MPOrpaMM CpeAHEro oOIIero oOpa3oBaHMs SIBISETCS CUCTEMHO-IEATEIIbHOCTHBIN
MMOIXO/I.

B CcoOTBETCTBHM C CHUCTEMHO-IEATENLHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS
npeaMera « XMMHs» Ha YPOBHE CpeTHero o0IIero o0pa3oBaHus BbIJICJIEHbI CICAYIOIINE COCTABISIONIHE:

OCO3HAaHHE OOYYAIOIUMUCS POCCUMCKON TpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKJICHUMN JIMYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEH U MCTOPHUYECKUX
TpaguIuii 0a30BOI HAYKW XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATBHCS B CBOEH ACATEIBLHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYITUMH LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIMYue MPaBOCO3HAHUS AKOJIOTHUECKON KYIbTYpPbhl U CIIOCOOHOCTH CTABUTH 1IEJIM U CTPOUTD KU3HECHHBIC TIJIAHBHI.

JIngHOCTHBIC pe3yJbTaThl OCBOSHHUS MpeAMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE YUCOHOM M BOCHHMTATEIHLHOMN
JEeSITEILHOCTH B COOTBETCTBUU C TYMAHUCTHYECKHUMM, COIMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU U
ujeaJaMd POCCHUUCKOTO TPakIaHCKOro OOIIECTBa, MPUHATHBIMU B OOIIECTBE HOPMaMH M TIpaBUJIaMU TMOBEACHUS,
CIIOCOOCTBYIOIIUMHU MPOIIECCaM CaMOIIO3HAaHUsI, CAaMOPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUS» OTpaxaroT c(OPMUPOBAHHOCTH OMbITA MO3HABATEIBLHON U
MPAKTHYECKOMN JAEATETLHOCTH 00YUYarOIIMXCS 10 peaIu3alliy MPUHITHIX B OOIECTBE LICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHMS

OCO3HAHHUSI O0YYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBAYKEHUS K 3aKOHY U ITPaBOIOPSAKY;

MPECTABJICHUS O COIMAJIBHBIX HOpMaXxX M MpaBuiaX MEKJIMYHOCTHBIX OTHOIIICHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH IMPHU CO3JaHUM yUEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABaTEIbHBIX 3a/7a4, BBITTOJTHEHUH XUMUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM I€SITEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

IEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;



YBa)XEHUS K MPOIIECCY TBOPUECTBA B 0OJACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHHS] XUMHUH, OCO3HAHHS TOTO, YTO
JOCTHKEHHUsS] HAyKH €CTh pe3yidbTaT MJIMTENbHBIX HAOMIOACHHM, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpEca W II03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHUH U IMOCIEAYIOLIEM aHanu3e HHGPOpMalMu O MEPEOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllUM, CBSI3aHHBIE C XUMUYECKUMH SIBIICHUSIMU, U IPUHUMATh OCO3HAHHbBIE PEILCHUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbl 310POBbS:

NOHMMAaHUs IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOILUEHHS K
coOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOtoIeHusT TpaBuil 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW »XW3HM U B TPYJOBOU
NEeSATEIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEACHUS B CHUTYaLMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS TOCTEACTBUNA U HEMPUATHUS BPEIHBIX TPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON JEATETbHOCTH, OOIIECTBEHHO IMOJE3HOM,
TBOPYECKOW U IPYTUX BUAAX ACATEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 3a/1a4 COLMAIIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbI );

UHTEpeca K MPAKTHYECKOMY H3YYEHHIO Ipodeccuid pasiuyHOro poja, B TOM YHUCJIE HAa OCHOBE MPUMEHEHUS
IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHAYAJIbHOM TPACKTOPHH O0Opa3oBaHus, Oymymed mpodeccnu u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11e71eCO00pa3HOT0 OTHOIICHUS K MPUPO/Ie, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMII¢;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa dKOJOTUUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIECCOB Ha COCTOSHUE
MIPUPOJHOM U COLIMATILHOW CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOJb30BAaHUS JOCTHIKEHHUH XHMHUH JUIS PEIICHUS BOIPOCOB PalMOHAIBHOTO
MIPUPOIOTIOIBL30BAHUS;

AKTUBHOTO HENPUATHSA JIEUCTBUM, MPUHOCIIIAX BPEI OKPYXKAIOIIEH MPUPOJHOM CpEle, YMEHHUS IMPOTHO3UPOBATH
HEOJIaronpusITHHIC SKOJIOTHYECKHUE MOCIEICTBUS MIPEAITPUHUMACMBIX JEHCTBUN U IPEAOTBpAIIATh UX;

HAJIMYKS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKON KYJIBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTHUYECKON
HaMnpaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS MMHU B IO3HABATEIBHOM, KOMMYHMKATUBHOM M COIIMAJIbHON IpPaKTHKE,
CITOCOOHOCTH M YMEHHSI aKTUBHO ITPOTHUBOCTOSITh UJICOJI0THH XeMo(oouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH,

MOHMMAaHMUS CHEeIU(PUKH XUMHH KaK HayKd, OCO3HaHHS €€ poiu B (hOPMHUPOBAHWUU PAIMOHAIBLHOIO HAYYHOTO
MBIIIICHUS, CO3/JaHUM I[EJIOCTHOTO TPEJCTABICHUS 00 OKpPYKAIOIIEM MHpPE KaK O €IWHCTBE NPHUPOABI M YEJIIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM COXPaHEHUS TPUPOIHOTO PABHOBECHS,

yOSXKJAEHHOCTH B OCOOOM 3HAYUMOCTH XHUMHUM [IJI1 COBPEMEHHOW IMBWIM3ALMH: B €€ TyMaHUCTHYECKOU
HAIPaBJICHHOCTH W BAXKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTEepHANIBHOU KYJIBTYPHI, PEUICHUU TIOOATBHBIX MPoOIieM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTUUYECKOMN, MHINEBOW W JKOJOTHYECKOW O€30MacHOCTH, B
pPa3BUTHH MEIUIIMHBI, OOECIIEYCHUN YCIOBUHN YCIEIIHOTO TPYJa U IKOJOTHUYECKH KOMGMOPTHOW KU3HU KaXKIOTO YJICHA
00I1IeCTBA;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOAOB MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOBh30BaTh TMOJydaeMble 3HAHUS /IS aHain3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEro MUpa U



MPOUCXOAAIINX B HEM HM3MEHEHWH, YMEHHs Jenarh OOOCHOBAaHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB H
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCITOJIB30BATh XUMHUYECKUE 3HAHUS VIS PEIICHUS MPOOJIEM B PEATbHBIX KU3HECHHBIX
CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEITeTbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU MO XUMUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CpeHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HauUMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYYAIOMIMXCS MEKIUCIMIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOllleHay4YHbIe TOHSTHS, OTPAXAIOUIME IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEIU(UKY METOJOB IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEILIECTBO, YHEPTHUs, SIBJICHHUE, MPOLECC, CUCTeMa, HAy4YHBIN (akT,
MPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSsl, UCCIEAOBaHNE, HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHUE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHue PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaIOIINXCS;

CIIOCOOHOCTh OOYYaIOIMIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PCHUYECCKUE 3HAHUS U
YHUBEpCalbHbI€ yUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUANILHOMN MPaKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHBEPCAJbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHHUKAaTUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMHU JCHCTBUAMM:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITENILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

ONpEAEsATh eI JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJbTAThI
JESATEIBHOCTH C TOCTABJICHHBIMU LEJSIMU;



UCIIOJB30BaTh MPU OCBOCHUM 3HAHUU MNPUEMBI JIOTUYECKOTO MBIIUICHUSI — BBIJACISATHh XapaKTepHbIC MPU3HAKU
MOHATUH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHHUS OTIEITHHBIX
($akTOB U SIBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIs1 KJIACCU(DUKAIIMU BEIIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABJIMBATh PUYNHHO-CIIECTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, MO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYUHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKJIIOUEHUS,

MPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOIb3YEMbIE B XUMUHU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, TPE0oOpPa30BLIBATh
MOJICJIbHBIE TIPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) 2JIEMEHTa, XUMUYecKas (opMyia, YpPaBHEHHE XHMHUYECKOU
peakiMu — TMpU pEHICHUH Y4eOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3a/1ad, NMPUMEHSTh Ha3BaHHbBIE MOJIETbHBIC
MPEACTaBIICHUS IJI BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMM METOJ0B HAyYHOT'O TTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopmynupoBaTh 1EAM U 3a0a4d  WCCIEAOBAHMS, HCIOJIb30BaTh TIOCTABJICHHBIE M CAMOCTOSITEIIBHO
chopMyIMpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI 711 GOPMUPOBAHUS TUIIOTE3HI 0 TPOBEPKE
MPaBUWIBHOCTH BBICKAa3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABbIKAMU  CAaMOCTOSITEJILHOTO  TUIAHUPOBAHUS U MPOBEACHUS  YYCHUUYECKUX  IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHMsI HaOMI0NaTh 3a XOJOM TIPOIECCa, CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yJsbTar,
dbopmynpoBath 000OIIEHUS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB WCCIEAOBAHUS, COCTABIISATH
000CHOBaHHBIN OTUET O MPOJIeTIaHHON padoTe;

MpUOOpPETaTh OIBIT YYEHUUYECKON MCCIIEN0BATEILCKOW W TPOCKTHON NESITEIBbHOCTH, MPOSBISTH CHOCOOHOCTH U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY METOAOB PEIICHUS MPAKTHUYECKUX 3a/1ad, MPUMEHEHUIO PA3JIUYHBIX METOJI0B
MO3HAHUSI.

3) pabdora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HWHGMOpManuu (Hay4dHO-MOMYJsApHAs JIUTEpaTypa XHUMHYECKOIO
coliepKaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh MHGOPMAILMIO PA3TMYHBIX BHUJIOB U (PopM
MPEACTaBIICHUS], KPUTUYECKH OLICHUBATh €€ IOCTOBEPHOCTh U HEMMPOTUBOPEUHUBOCT;



dbopMynMpoBaTh 3aIIPOCHl M MPUMEHATH Pa3IUYHbIE METO/IbI MPU MOUCKE U 0TOOpe HHPOPMAIUU, HEOOXOTUMOM NSt
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPENEIEHHOTO TUIA;

npuoOpeTaTh OIBIT KCIOJIb30BaHUA WH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMY MpEACTABICHUS HMHPOpMaUU (CXeMbl, rpauKy, JUarpaMMBbl,
TaOJIUIIBI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KAayeCTBE CpPEACTBA NpH paboOTe C XUMUYECKOHM HHPOpMALMEH: MPUMEHSThH
MeXNpeaMeTHbIE ((pU3nuecKkre 1 MaTeMaTUUECKNUE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaThb BONPOCHI MO CYIIECTBY OOCYKJAe€MOl TEMbl B XOJ€ [Majora W/WIM AUCKYCCHUH, BBICKA3bIBaTh WJEH,
(GOopMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTENBHO BBIITOJHEHHSI PEJI0KEHHOM 3a1a4H;

BBICTYNIATh C TMPE3EHTAUMEN pe3yJbTaTOB I1I03HABATEIBHONW JAESITENBHOCTH, IOJYYEHHBIX CaMOCTOSITEIBHO WU
COBMECTHO CO CBEPCTHUKAaMU IPH BBINOJIHEHUH XMMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO MCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaiM3alli y4eOHOTO MPOeKTa U (POPMYIUPOBATH BHIBOABI MO pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3ULIUM B X0J1e 00CYKJIeHUsI 1 OOMEHa MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOAWMOCTH KOPPEKTUPOBATh MpejlaraeMblii alropuTM JEHCTBUIN IMPHU BHIIOJHEHUH
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BHIOMpaTh HaubOosee d3(PPEeKTUBHBIA CIOCOO MX pELIECHUs ¢ Y4ETOM MOJyYEeHHS
HOBBIX 3HAHMM O BEIIECTBAX M XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KIIACC



[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca « OpraHudecKkas XuMusD» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUM O XMMHUYECKON COCTABIIAIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, POIHU
XUMUU B TIO3HAHWM SIBJICHUN TPHUPOABI, B (POPMUPOBAHUHU MBINLIICHUS W KYJIbTYpPhl JIMYHOCTH, €€ (yHKIIMOHATHHOU
I'PaMOTHOCTH, HEOOXOUMOM /I pelIeHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CPELE;

BJIJICHUE CUCTEMON XUMUYECKUX 3HAaHUW, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIATAOIIME MOHATUSA (XUMUYECKANA 3JIEMEHT,
aToOM, DJIEKTpOHHAas O000JI0YKa aTroMa, MOJEKYyJla, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, XHUMHUYECKasi CBS3b,
CTpyKTypHasi popmyna (pa3BépHyTasi U COKpali€HHas), MOJb, MOJISIpPHAs Macca, MOJISIPHBIM O0BEM, YIIEpOIHBIN CKEJIET,
GbyHKIHOHATBHAS TPYyNIa, paJauKail, U30MepUsi, ©30MEPbI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YTJIEBOJAOPO/IbI, KUCIOPOI U
a30TcojepkKalllue COeIUHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (T€OpHUsi CTPOCHHS opraHuyeckux BemiectB A. M. bByTiepoBa, 3akOH COXpPaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XHMHH; MHPOBO33PEHUECKME 3HAHHMs, JEXKallMe B OCHOBE NOHUMAHUSA
MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHHM, (haKTOJOTUYECKUE CBEJCHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH U
0€30MacHOM HCTIOIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE MPU3HAKK TOHSATUM, YCTAHABJIMBATH HX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSATUSA IPU ONMCAHUHM COCTaBa, CTPOCHHUsS M MPEBPAICHUN OpPraHUYECKUX
COCIUHCHUM;

chOpPMHUPOBAHHOCTh YMEHHH HCIOIB30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBIIGHHUS MOJICKYJSAPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOM, COKpamI€HHOW) (OPMYJT OpPraHMYECKHUX BEIICCTB W YPABHCHHN XUMHUYECKHX PEaKIIUH,
W3TrOTaBJIMBAaTh MOJEIH MOJIEKYJ OPTraHWYECKUX BELIECTB ISl WILTIOCTPALMM MX XMMHUYECKOTO M NPOCTPAHCTBEHHOIO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUEHHBIX OPTAaHMUYECKUX BEIIECTB IO X COCTABY H
CTPOCHHIO K OIpEeAeaéHHOMY KIJIacCy/TpyIie COeIuHEHHUH (YriaeBOJOpPOMAbI, KHUCIOPOA U a30TCOAEpKAIlue COCTUHEHMS,
BBICOKOMOJICKYJISIPHBIC COCIWHEHHUSI), JaBaTh WM Ha3BaHUs mo cucrteMatudeckodr Homenkmarype (IUPAC), a rtaxxke
NPUBOJUTH TPUBHAJIbHBIE HA3BAHUSI OTACJIbHBIX OPraHUYECKUX BEHIECTB (3THIICH, MPOMUIICH, alleTUJIEH, dTHUJICHIIIUKOIb,
IIIMLepuH, QeHos, (QopManbleru, areTalblIerull, MypaBbUHAs KHUCIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBas KHCIIOTA,
CTeapuHOBAs KUCJIOTA, MIII0K03a, PPyKTO3a, Kpaxmall, HEeJUTI0I03a, TJINIKH);



c(hOpPMHUPOBAHHOCTh YMEHUS OMPEIETATh BUIb XUMUYECKOW CBS3U B OPTaHUYECKUX COCIWHCHMSIX (OJMHAPHBIE H
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKECHHSI TEOPUHU CTPOSHUST OpraHudeckux BemiecTB A. M. bytieposa mis
00BSCHEHHMSI 3AaBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XMMUUYECKHE CBOMCTBA THUITMYHBIX
MIPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPTAaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMIIICH, alleTIIeH, OyTaaueH-1,3,
MeTwiOyTagueH-1,3, OeH30J, METaHOJ, 3TaHOJ], STWICHIJIUKOJb, TIUIEPUH, (PEHOJ, aleTAlIbICTUJl, MypaBbUHAS H
YKCYCHAsl KHMCJIOTHI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WUIFOCTPUPOBATh FEHETUYECKYIO CBSI3b
MEXIy HUMU YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUHN C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI UX NEPEPadOTKU U NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BHIYMCICHHUS MO XMMHUYECKUM YypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOMN 3HAHUIM 00 OCHOBHBIX METO/aX HAy4YHOTO MO3HAHUS, UCIIOJIb3yEMbIX
B XMMHM MPHU U3YYCHUU BEIIECTB M XUMUUYECKUX SIBIICHUM (HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJACIUPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIC XUMHYECKUE 3HAHUS MU TPUHITHS PEHICHUNW B KOHKPETHBIX >KU3HEHHBIX CUTYyallUsIX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

chOpPMHPOBAHHOCT, YMEHUW COOMIOJATh TMpaBWjia TMOJH30BAHUS XUMHYECKOM TOCYI0M U J1aOOpaTOPHBIM
0o00opysoBaHUEM, a TaKXe MpaBuia OOpAIICHUS C BEIIECTBAMHU B COOTBETCTBUM C HMHCTPYKIUSIMHU IO BBITOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOJHITH XUMUYECKUAN DKCIEPUMEHT (MIPEBpaIleHUsI OPTaHNYECKUX
BEILIECTB MIPU HarpeBaHHHU, MOJYUCHUE STUJIICHA U U3YYEHUE €0 CBOMCTB, KAYECTBEHHBIC PEAKIIUA OPraHUYECKUX BEIIECTB,
JieHATypanus OCJIKOB MPU HAarpEBaHWH, I[BETHHIE PEAKIIMU OCJIKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKHA 0€30TaCHOCTU
npu oOpalleHHMH C BEUIECTBaMH M JIa0OpATOPHBIM OOOpYAOBAaHHEM, TNPEJCTABIATh PE3ylAbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3aMKuCH YPAaBHEHHM COOTBETCTBYIOIIMX pEaKUHUi U (opMyIuMpoBaTh BBIBOABI Ha OCHOBE 3THX
pE3YIbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XMMHUYECKYI0 HH(OpPMAIHMIO, MOJy4yaeMyl0 H3 pPa3HBIX
UCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popMaluu, IHTepHET u qpyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIIOATh MpaBUiia 3KOJOIMUYECKH 11eJI€CO00Pa3HOro MOBEJCHUS B OBITY U TPYIOBOU
JESATEIBHOCTH B LEISAX COXPAHEHMsI CBOErO 3JI0POBbS U OKPYXKAIOIIEH HPUPOJIHON Cpelpl, OCO3HABATh OMACHOCTh
BO3/ICICTBUS Ha JKMBBIE OPTAHU3MBI ONPEAECIEHHBIX OPraHUUECKUX BEIIECTB, MOHUMast cMblca nokaszateis [IIK, noscHsaTs
Ha IpUMEPAX COCOOBl YMEHBIIEHUS U TPENOTBPALIEHUS X BPEJHOTO BO3JEHCTBUSA Ha OPTaHU3M YEJIOBEKA;

Uil OOy4YaroIMXCAd C OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0pPOBbSl: YMEHHE NPUMEHSTh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METOJaX ITO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIEIBIX M CJIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHUE UCIIOJIb30BATh PENbe(PHO-TOUCUHYIO cucTeMy 0003HaueHu JI.
Bpaiing 1uis 3anucu XuMHUYeCcKUX GopMyJl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBoyacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMepa3aejioB U
(uu¢posbIe)
n/Il | TeMIOPOrpaMmbl Bcero KonTposbubiepadorsl | [IpakTnuecknepadoThl

o0pa3oBaTeIbHbIEPECYPChI

Paspnen 1.Teopernyeckue 0CHOBBI OPraHMYECKON XMMHUH

IIpenMer opraHu4eCcKO XUMUH.

1.1 Teopus cTpoeHHs OpraHMYECKUX 3
coenquHenuii A. M. byrneposa

Hroromopasaey 3

Pa3nen 2.YraeBoaopoabt

21 [TpenenpHBICYTIIEBOTOPOIBI — )

' AITKaHBI
HenpenenbHble yraeBogopoabl:

29 pea yr opona 6 1

AJIKEHBbI, AJIKaAUCHBI, AJIKUHBI




2.3 ApOMaTHYECKUEYTIICBOIOPO/IbI 2

24 [TpupoaHbIe HCTOUHUKH 3
' YIIIEBOIOPOIOB U UX MepepadboTka
Hroromnopazaeny 13
Pasnen 3.KucsiopoacoaepxanueopranuyeckuecoeIMHeHus

3.1 Cnuptel. Genon 3

3.9 Anpaeruasl. KapOboHOBBIE 7
' KUCIIOTHL. CIIOKHBIE dPUPBI

3.3 VYriaeBoasl 3
Hroronopasznery 13
Pa3znen 4.A30TconepkanueoprannyecknecoeIMHeHu st

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroromopazaeny 3

Pa3nen S.BbicokoMoJIeKy IsIpHbIECOeIMHEHUSA

5.1 ‘ ITnacrmaccel. Kayuyku. Bonokna 2
Uroronopazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




10 KUIACC

HOYPOYHOE IIVIAHUPOBAHUE

Ne

n/
n

Temaypoka

[IpenMeTr opranuyeckoi
XUMUH, €€

BO3HHKHOBCHHC, Pa3BUTUC

1 3HA4YCHUC

Teopus crpoeHus
OpraHMYECKHUX
coenquHeHuit A. M.
byrneposa, e€ OCHOBHBIE
MIOJIO’KEHHUS

IIpencrasnenue o
KJ1acCU(UKaIUN
OpraHUYECKHUX BEILECTB.
Homenkiarypa
(cuctemarnueckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpraHNYECKHUX BEIECTB

AJTKaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTHYECKHM AT

KoaudecTBo4acos

Bce
ro

KonTposabHubiep
a00ThI

[MpakTuyeckuep
a00ThI

Jarausyu
eHHA

DuleKTpoHHbIenupoBbIcOOpa3oBaTeI
bHBIEpeCcypChI

MertaH u 3TaH —
IIPOCTEUIINE




MMpEACTAaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U
CTPOEHHE, CBOMCTBA
OTUJIEH U IPONUJIEH —
MpOCTEUIINE
MPEJICTAaBUTENIN ATKEHOB

[IpakTuueckas pabora Ne
1. «ITony4eHue STHICHA U
U3y4CHHE €r0 CBONCTBY

Anxanuensl. byraguen-
1,3 u metunOyraauen-1,3.
[Tonyuenue
CHUHTETHYECKOr0 KaydyKa
Y PE3UHBI

10

AJKUHBIL: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSA/I.
AnerniieH —
MIPOCTEUIUUIIPEICTABUTE
JIbAJJKUHOB

11

Beruucnenus mo
YpPaBHEHUIO XUMUYECKOU
peakuuu

12

13

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCMYHOCTH apEHOB

I'eneTnueckas CBsI3b
YIJIEBOJIOPO/IOB,
MMpUHAJICKAIINX K




Pa3IMYHbIM KJIacCaM

14

[TpupoaHbIe HCTOYHUKH
YIJIEBOJOPOMOB:
IIPUPOJHBIN ra3 u
HOIYTHBIE HEPTSHbIE
ras3bl, He(pTh ¥ MIPOTYKTHI
e€ mepepaboTKu

15

[IpupoHbIE HCTOYHUKHU
YIJIEBOAOPOAOB:
IIPUPOJHBIN ra3 u
NOITYTHBIE HETSHbIE
rassl, He)Th ¥ MPOIAYKTHI
e€ mepepaboTKu

16

17

18

19

20

KonTponbHnas pabora no
pazneny «YTriaeBogopOab»

IIpenenbubie
OJIHOATOMHBIE CIIUPTHI:
METaHOJI U 3TAHOJI.
BonopoanasicBsizb

MHOroaroMHble CIUPTHI:
STHJIECHIJIMKONb B
TJHIEPUH

@DeHOoI: CTpoeHUE
MOJIEKYIbI, PU3NYECKUE U
XHMUYECKHE CBOMCTBA,
MIPUMEHEHUE

AJNLIErnuamr:
dbopMmanbaerua u
areTanabaeru. ALeTOH




21

OIHOOCHOBHEIE
npeeibHbIe KapOOHOBBIC
KHCJIOTBI: MypaBbUHAs
YKCYCHas

22

[IpakTuyeckas pabora Ne
2. «CnoiicTBa pactBopa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas u
OJICMHOBAS KUCIIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KHUCIIOT

24

25

26

27

MbLTa KaK COJIU BBICIITHX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIee ICUCTBUE

CrnoxHble 3(upbl Kak
MIPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.
IMaaponuscnoxHbpIXdGUpPO
B

Kupsr: runponus,
MIpUMEHEHUE,
Ouosornueckas poib
KUPOB

YrieBoasl: COCTaB,
KJaccupuKanus.
Baxuerimue
MPEeJICTaBUTEINN: TJII0KO034,
bpykTO3a, caxapo3a

28

Kpaxmai u nenntonosa




KaK IPUPOJHbIE
HOJIMMEPHI

29

KonTtponbHas pabora o
pasneny
«Kucnopoaconepxaune
OpraHUYEeCKHE
COETMHEHUS»

30

31

32

33

34

AMMHBI: METHJIAMHUH U
AHWUJINH

AMMHOKHUCIOTEI KaK
amdoTepHbIe
OpraHUYECKHE
COCIUHEHMS, UX
OHOJIOrMYeCKOEe 3HAUYCHUE.
ITenmuaer

benkn kak npupoaHsie
BBICOKOMOJIEKYJISIDHBIE
COETMHEHUS

OCHOBHBIE TTOHATHS
XAMHUHU
BBICOKOMOJIEKYIISIPHBIX
COEIMHEHNH

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHECHMI.
[InacTmaccel, Kaydyku,
BOJIOKHA




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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