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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX opraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM peaM3ald  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenM(PUKA HAyKH XUMHH, €€ 3HAYCHUS 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.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpacT 0coOyk poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOoBeKa, KOTopoe (popMHpyeTcs B XMMUMU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL 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
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckom XUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHUs B mpeamere «XuMHUs» 0a30BOro ypOBHs
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
JIEMEHTaMH  COJIEP)KaHMsI, WMCIOIIMMH KYJIbTYPOJIOTHYECKUN W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepkanue yueOHOro
npeaMeTa «XWUMHS»  JaHHOTO  YPOBHS  HM3YYCHHS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHUe y OOYYAIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JUISI TTOHUMAHHUS
bunocohckux MACH, TaKWX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAHHMUYECKOTO H
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpOEHHEM, TI03HABAEMOCTb MPUPOJHBIX SIBICHUNA MyTEM OKCIEpPUMEHTa W
peIIeHUsT TMPOTHBOPEYMI MEKIy HOBBIMH (aKTaMH H  TEOPETUYCCKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX TpodieMm, a
TaKKe MpoOJieM COEpeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOyJaroIMXcss TPHUHITBIC MPOTPAMMON IO XUMHU TOIXOIBI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHHUS TIpeaAMeTa MPEeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAaYEHUE JUIA
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIICIOBATEIIBCKON JCATEIHPHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mnpaktuke mpenojaBaHus XHUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIePKATCIIbHON XapaKTePUCTUKH IIeJIeH HW3Y4YCHHS MpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUUECKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
TIpeIMETa SBISICTCS BITOJIHE ONPAaBIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIEJSIMU U3YYEHHUS TpEeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TCOPHUH XUMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakUuid, HEOOXOMUMBIX [JIsI TPHUOOpETEeHUs
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopa3zoBanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJaromMxcsi K yCIOBUSAM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4arommxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE /I pPa3jINyYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUU, a TakXKe JJIs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YyYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOMMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-HAay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHuyeckoil XuUMHUHU: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYEHHWE B IMOJIYYEHUU HOBBIX BEILIECTB W
MarepruasioB. Teopus CTpoeHUs OopraHudeckux coenuHeHud A. M. bytmepoBa, €€ oCHOBHBIE MOJOKEHUA. CTPYKTypHBIE
(GopMyJibl OpraHmdeckux BewecTB. ['omonorusi, u3oMepus. XUMHUYECKas CBA3b B OPraHUYECKUX COEAMHEHUSAX —
OJIMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o0 KiIacCU(pUKALMK OpraHMYecKux BenlecTB. HoOMeEHKmarypa OpraHnyecKHX COEIMHEHUN
(cucremaTnyeckasi) 1 TPMBHAJIbHBIC HA3BaHUS BAKHEHIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIepUMEHTANIbHBIE METO/bl M3YUYECHUSI BEIIECTB U UX MPEBPAIICHUI: O3HAKOMIIEHHE C 00pa3laMu OpraHUYeCKuX
BELIECTB M MaTepHajlaMd Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHUYECKUX BEILECTB, HAOJIOJEHUE M ONMHCAHME
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0O OPraHUYECKUX BEUIECTB MpPU HArpeBaHUM (IUIaBieHHE, OOyTJIMBaHUE U
rOpeHue).

Yriaesogopoasl

AJKaHBI: COCTaB W CTPOEHUE, NOMOJIOTMYECKHH psAA. MeTaH M 3TaH — NPOCTEWINME NPEACTABUTEIN AJKAHOB:
¢uznyeckue M XUMHYECKHE CBOWCTBA (PEaKIUU 3aMEUICHUs] M TOPEHMsI), HAaXOXJACHWE B MPUPOJE, MOIyYEHHE HU
pUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psii. DTUIEH U MPONUIIEH — MPOCTEHIINE MPEACTABUTENN AJIKEHOB:
bu3nueckue M XHMMHYECKHE CBOWCTBA (pEeakUuu TUIAPUPOBAHUSA, TaJOT€HUPOBAHUS, THUAPATALUU, OKUCIEHUS H
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetwnOyraaues-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKiius
noaumepusanuu). [loayuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.



AJKHHBI: COCTaB UM OCOOEHHOCTH CTPOCHHS, FOMOJIOTMYECKUH psii. ALETUIEH — MPOCTEUIIMA MpEeACTaBUTENb
aJIKUHOB: COCTaB, CTpOEHHE, (U3HUecCKHe M XMMHYECKHE CBOWCTBA (pEakiuu THAPUPOBAHUS, TaJOT€HUPOBAHUS,
rUApaTalry, TOPEHUs), MOJy4YEeHUE U TPUMEHEHHE.

Apensl. benzon: cocTtaB, cTpoeHHE, (QU3NYECKHE M XUMHYECKHE CBOWCTBAa (pEaklUMM TalOTEHUPOBAHUSA U
HUTPOBAHUS), MOJIyY€HUE U MPUMEHEHUE. 10ayon: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUSA), NoayuyeHue u npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKas CBSA3b MEXAY
YTJIEBOIOPOIAMH, IPUHAIIEKAIIMME K PA3JIMYHBIM KJIACCAM.

[TpuponHble HMCTOYHMKHM yrieBoaoponoB. [lpupoanslii ra3 u mnonyTtHele HeTsHble Tra3bl. Hedpts u  eé
npoucxoxaeHue. CrnocoObl nepepadOTKU HEPTH: MEPEroHKa, KPEKUHI (TEpMUYECKUM, KaTaIUTHUYECKUM), MHUPOJIHU3.
[TponykTsl mepepabOTKU HE(PTHU, WX NPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yrojip W MNpOIYKTHI €ro
nepepadoTKu.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHs BEIIECTB M MX NPEBPAIICHUN: O3HAKOMJIEHHWE C 00pa3lamMu IIacTMace,
KaydykoB M  pe3uHbl, kojulekiuu «Hedts» u  «Yromb», MOAETMPOBAHUE MOJIEKYJ  YIJIEBOJOPOAOB U
rajJloreHONPOU3BOIHBIX, TPOBEACHUE IPAKTUYECKON PabOThl: MOJyUYEHHUE ITUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss mo ypaBHEHMIO XMMHUYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU
MPOJYKTa PEaKLMU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOI U 3TAaHOJ: CTpOeHUe, (U3NUECKUEe U XUMUYECKUE CBOMCTBA (peaKIiu
C aKTUBHBIMU METa/NIaMH, TaJOr€HOBOJOPOAAMH, TOpPEHHE), NMpUMEeHeHHe. BoIopoaHbie CBSI3M MEXAYy MOJIEKyJaMu
CcrupTOoB. JleHCTBME METAHOJIA U OTAHOJIA HA OPTaHU3M YEJI0BEKa.

MHoroaromMHble CHHUPTHL. ITHIECHIJIMKOIb W TJMIEPUH: CTPOCHHE, (PU3MUYECKHE W XUMHUYECKHE CBOMCTBa
(B3aMMOJENCTBHE CO IIEJOYHBIMM METAJUIAMHM, KA4ECTBEHHAs peakUys Ha MHOTOaTOMHbIE coupThl). JleiicTBue Ha
opranusM yesnoseka. [[pumenenne rnmmuepuHa U STUIICHIJIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKHe U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH eHoua. [Tpumenenue gpenona.

Anbneruabl U kemonvl. @opManbaerul, aleTalbIerul: CTPOeHUE, (PU3NUECKUEe U XMMUYECKUE CBOMCTBA (peakuuu
OKHUCJIEHUS U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIMH ), TOJIyUEHHE U IPUMEHEHUE.




OIHOOCHOBHBIE TPEEIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KMCIOTBI: CTpOeHUE, (pU3nuecKue u
XUMHUYECKUE CBOWCTBA (CBOMCTBa, OOlIME ISl Kilacca KHUCJIOT, peakius dTepuduKaiuiu), moaydeHue U IMPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

CrnoxHble 3(pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['uaponu3 ciaoxubix 3¢gupoB. XKupel. ['uaponus xupos.
[Ipumenenue xKupoB. bronornueckas pob KUPOB.

VYrieBoapl: cocraB, KiIacCHPUKalMs YIrJIeBOJOB (MOHO-, JAW- W Moaucaxapuibl). [Toko3a — mpocTelmmii
MOHOCAXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUYECKMEe M XUMHYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
ruapokcuiom Meau(ll), okucnenue aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE, OpOKEHUE TITFOKO3bI),
HaX0XJIeHUE B IPUPOJIE, IPUMEHEHHE, Onoaorudeckas posib. @orocunre3. @pyKro3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nesmtono3a Kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOMCTBa KpaxmaJa (TUApPOJIN3, KaYECTBEHHAs PEAKILIHSI C HOJOM).

OKCIepUMEHTANIbHBIE METOAbl M3YYEHMsI BEIIECTB M MX MPEeBpALEHUI: NpoBeleHHE, HAOMIOJCHHE U ONUCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHHUPTOB (OKUCIEHUE STaHOJIA
okcugoMm wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3auMOJAEWCTBHE TiuuepuHa ¢ ruapokcuaom wmeau(ll)), ambpreruaos
(oxucneHre aMmmMuayHbIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuaom meau(ll), B3aumoneiicTBrue kpaxmaia ¢ UOJOM),
IIPOBEICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuérHble 3anaumn.

Beruncnenuss mo ypaBHEHHIO XWMHUYECKOW peakimuu (Macchl, 00bEMa, KOIMYECTBA HMCXOJHOTO BEIIECTBA WIIU
MIPOJYKTa PEaKIMHU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MUCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A3oTcozepkalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEepHbIE OpTraHHYeCKUe coenuHeHns. OU3ndeckue U XUMHIECKUE CBOMCTBA aMUHOKUCIIOT
(Ha mpumepe rnunrHa). buonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTup.

benku xak mpupoIHbIE BEICOKOMOJIEKYIISIpHBIC coeqnHeHus . [lepBudHas, BTopuyHasi U TPETUYHAS CTPYKTypa OCIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, AeHATYpalsl, KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DOKCIEpUMEHTANbHBIE ~ METOJbl M3Y4YEHHUsT BEUIECTB M MX NPEBpallleHU: HAONIOJEHHWE W  OIKCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpalus OEIKOB IIPU HATPEBAHUHU, IIBETHBIE PEAKIIMH OCIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, TIOJUMED, CTPYKTYpHOE 3BEHO, CTEMECHBb
MOJIUMEPU3AIINH, CPEAHSST MoJeKylsapHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISAPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIHS U MOJTUKOHICHCAIHS.

DKCNepUMEHTAIbHBIE METOJIbl U3YUYECHHS BEIIECTB M UX IMPEBpAIllCHHI: 03HAaKOMJIEHHE ¢ o0pa3liaMi MPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, JIACTMACC, KAyIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eU NMpU U3YYEHUM OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS udepes
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHSATHUH, SIBISIONIUXCS CUCTEMHBIMU IS OT/ACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IMKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TMOHATHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIaccU(pUKaIus, IepuoInIHOCTb, HAOTIOCHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

duszrka: MaTepusi, SHEPTHsl, Macca, aToM, dJEKTPOH, MOJIEKYyJa, SHEPTEeTUUECKUI YPOBEHB, BEIIECTBO, TEI0, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIIMYUHBI U €TUHUIIBI UX U3MEPEHUS.

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

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO THUTAHUS, MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U
KOCMETUYECKHE MpenapaTsl, MaTEPHAIIbI N3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

[NDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHWKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MpeAMEeTHbIM). HayuHo-meTonuyeckod OCHOBOHM Juisi pa3paboTKH



IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUSI MPOTrpaMM CPEIHEr0o OOLIEro oOpa30BaHUS SIBISIETCSI CHUCTEMHO-AESTEIbHOCTHBIN
MMOIXO/I.

B CcoOTBETCTBHM C CHCTEMHO-IEATENLHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS
npeaMera « XMMHs» Ha YPOBHE CpeTHEero o0IIero o0pa3oBaHusl BbIJEICHBI CICIYIOMINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIUMUCS POCCUMCKON TpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITEIIBHOCTH Y CAMOONPEAEIIEHHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

I1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U MCTOPUUECKUX
TpaguIuii 0a30BOI HAYKW XUMUH,

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

HaJM4Yue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIngHOCTHBIC pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XHMHS» JOCTUTAIOTCS B €IWHCTBE Y4eOHOW M BOCIHTATEIIBHOM
JeSITEILHOCTH B COOTBETCTBUU C TYMaHUCTHYECKHUMHM, COIIMOKYJBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMHU U
ujeaJaMu POCCHUUCKOTO TPaXJIaHCKOrOo OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U TIpaBUJIaMH TOBEJCHUS,
CITIOCOOCTBYIOIIUMHU MPOIIECCaM CaMOIIO3HAHU S, CAMOPA3BUTHSI 1 HPABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YUYarOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTHYECKOHN JASATEILHOCTH 00YUYarOIIMXCS 10 pealu3alliy MPUHITHIX B OOIECTBE IIEHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamaaHCcKOro BOCIMTAHMS

OCO3HAHUSI O0YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPECTABJICHUS O COIMAJIBHBIX HOpMaXxX M MpaBuiaX MEKJIMYHOCTHBIX OTHOIIICHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MESITEIILHOCTH MPU CO3JaHUHM YYEOHBIX MPOCKTOB, PEIICHUM yYEOHBIX H
MO3HABATEIbHBIX 3a/1a4, BBIITOJIHEHUH XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM ESTEIHLHOCTH;

2) IATPUOTHYECKOI0 BOCITUTAHHUSA:

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



YBaXEHUS K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS XUMHH, OCO3HAHUS TOrO, YTO
JOCTHKEHHUSI HAyKH €CTh pe3yJdbTaT JJIMTENIbHBIX HAOMIOEHUI, KPOMOTIMBBIX SKCIEPUMEHTANbHBIX TOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECca W II03HABATEIbHBIX MOTHMBOB B IIOJYYEHUM U MOCIEAYIOLIEM aHaiu3e MHGPOpMalUu O MEPEIOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKHUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPULIEH C NO3ULMI HPAaBCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUs IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOILUEHHS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3710POBBIO;

coOI0/IeHUsT TpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW XW3HM U B TPYJIOBOM
NEeSATEIbHOCTH;

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

OCO3HaHUS MOCEACTBUNA U HEMPUATHUS BPEIHbIX IPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON JEATeTbHOCTH, OOIIECTBEHHO IOJE3HOM,
TBOPYECKOW U IPYTUX BUAAX ACATEIBHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 33]1a4 COLMAIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbI );

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuid pa3iudyHOro pojia, B TOM YHKCIE HAa OCHOBE MPUMEHEHUS
IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJIbHOW TpaeKTopuu oOpa3oBaHus, Oyaymiedr mnpodeccnn 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 JOCTHIKEHHUNM XHMHUH JUIS PEIICHUS BOIPOCOB PAalMOHAIBHOTO
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 MMU B ITO3HABATEIbHOW, KOMMYHMKATHBHOM M COIMAJIIBHON 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,

MOHUMAaHMUS CHeUU(PUKH XUMHH KaK HayKd, OCO3HaHHMSA € poiid B (OPMHUPOBAHUHU PAIMOHAIHLHOTO 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 CO3JaHUU HOBOW 0a3bl MaTEepUAIBHOU KYJIBTYPHI, PEUIEHUU TJIOOATBHBIX MpoOsieM
YCTOMYMBOTO Pa3BHUTHs UYEJIOBEYECTBA — CHIPHEBOM, JHEPreTUUYECKOMN, MHINEBOW W IKOJOTHYECKOW 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 HCIIONBh30BaTh MOJMydyaeMble 3HAHUS IS aHAIu3a M OOBSICHECHUS SIBICHHI OKPYXKAIOIIETO MHUPA H



MPOUCXONSINX B HEM HW3MEHEHUH, YMEHHUS Jenarh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCITOJIH30BAaTh XUMUYECKHE 3HAHMS JIJISl PEIICHUS MPOOJIeM B PEATbHBIX KU3HEHHBIX
CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

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

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CpEIHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HauMMble JUIsI  (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXKIUCIMIUIMHAPHBIE — (MEXKIPEIMETHBIC)
oOllleHay4YHbIe TIOHATHS, OTPAXAIOIIME IIEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa M CHEIU(PUKY METOJIOB MO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DYHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HayuHbId (HaKT,
MPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIIEAOBaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW IPAMOTHOCTH U COITMATILHON KOMITETCHITNH 00YyUYarOIUXCS;

CIIOCOOHOCTh OOYYaIOIMIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PCHUECKHE 3HAHUS U
YHUBEpCalbHbI€ yUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUANILHOMN MPaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJIAJACHUE YHUBEPCAIBHBIMM  YYECOHBIMH  IO3HABATEIbHBIMU,
KOMMYHHUKAaTUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMU NeHCTBUSIMMN:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

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



WCIIOJB30BaTh IMPU OCBOCHUM 3HAHUN TPUEMBI JIOTMUECKOTO MBIIIJIEHUS — BBIICIATh XapaKTEpPHbIE MPU3HAKU
MOHATUH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHHUS OTIEITHHBIX
($akTOB U SIBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIsl KJIACCU(DUKAIIMU BEIIECTB U XUMHUYECKUX PEAKIINIA;

YCTaHABJIMBATh PUYNHHO-CIIECTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

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

MPUMEHSTH B MPOIIecCe TO3HAHUS, UCTIOIb3YEeMbIE B XUMHUHU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEH, MPE0oOpPa30BhIBAThH
MOJICJIbHBIE TIPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DJIEMEHTa, XUMUYecKas (opMyia, YpPaBHEHHE XUMHUUYECKOU
peakiuy — TMpU pEHICHUH Y4eOHBIX IMO3HABATEIBHBIX W MPAKTUYECKHX 3ajad, MPUMEHATh HAa3BAHHBIC MOJICIIbHbBIC
MPEACTaBIICHUS IJI BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOTO MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIUM;

dbopmynupoBaTh IEAM WU 33Ja4d  UCCIEAOBAHHS, HCIOJIb30BaThb IIOCTABJICHHBIE M  CAMOCTOSITEIBHO
chopMyIMpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI 711 (GOPMUPOBAHUS TUIIOTE3HI O TTPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHU;

BJIQJICTh ~HABbIKAMU  CaMOCTOSITEJILHOTO  TUIAHUPOBAHWUS UM TMPOBEJACHUS  YUYCHHYECKUX  IKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHMsI HaOMI0NaTh 3a XOJOM TIPOIECCa, CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yJsbTar,
dbopmynupoBath 000OIIEHUS W BBIBOJABI OTHOCHTEIIBHO JOCTOBEPHOCTH pE3YyJIbTATOB WCCIICIOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTUET O TIPOJICIAHHON PabOTE;

MpUOOpPETaTh OIBIT YYEHUUYECKON MCCIIEN0BATEILCKOW W TPOCKTHON NESITEIBbHOCTH, MPOSBISTH CHOCOOHOCTH U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOHUCKY METOAOB PEIICHUS MPAKTHUYECKUX 3a/1ad, MPUMEHEHUIO Pa3IMYHbIX METOOB
MO3HAHUSI.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCA B PA3JUYHBIX HCTOYHUKAX HUHMOpManuu (HaydHO-TIOMYJSApHAs JUTepaTypa XUMHUUYECKOTO
coliepKaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHanu3upoBaTh MHGOPMALMIO PA3IMYHBIX BHUJIOB U (PopM
MPEACTABIICHUS], KPUTUYECKH OLICHUBATh €€ IOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;



dbopMynIupoBaTh 3aNIPOCHl M IPUMEHSATH Pa3InYHbIE METO/bI MIPH MOUCKE U 0TOOpe HHPOPMAINH, HEOOXOAUMOMN IS
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 MaTeMaTUYECKNUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaThb BONPOCHI MO CYIIECTBY OOCYKTAE€MOl TEMbl B XOJ€ [Majora W/WIA JIUCKYCCHUH, BBICKA3bIBaTh HUJEH,
(GOopMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTENBHO BBIITOJHEHHSI PEJI0KEHHOM 3a1a4H;

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

OgByaieHUue YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOAWMOCTH KOPPEKTUPOBATh MpejlaraeMblii alropuTM JEHCTBUIN IMPH BHIIOJHEHUH
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7a4, BbIOMpaTh Hanbosee 3(PPEeKTUBHBIA CMOCOO MX pPELIEHUs C Y4ETOM MOJyYEHHS
HOBBIX 3HAHMM O BEIIECTBAX M XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC



[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckast XuMHs» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUM O XMMHUYECKON COCTABIIAIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, POIHU
XUMUU B TIO3HAHWM SIBJICHUN TPHUPOABI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIbTYphl JHUYHOCTH, €€ (YyHKIIMOHATHLHOU
I'PaMOTHOCTH, HEOOXOUMOM JJIsl pelIeHUs] TPAKTUYECKUX 3a]1ad ¥ IKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIIEHUSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CPELE;

BJIJICHUE CUCTEMON XUMUYECKUX 3HAaHUW, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIATAOIIME MOHATUSA (XUMUYECKANA 3JIEMEHT,
aToOM, DJIEKTpOHHAas O000JI0YKa aToMa, MOJEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPULIATEILHOCTb, XHUMHYECKasi CBS3b,
CTpyKTypHasi popmyna (pa3BépHyTasi U COKpali€HHas), MOJb, MOJISIpPHAs Macca, MOJISIPHBIM O0BEM, YIIEpOIHBIN CKEJIET,
GbyHKIHUOHATBHAS TPYyIIa, paJuKail, U30MepUsi, ©30MEPbI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YTIEBOAOPOJIbI, KUCIOPOI U
a30TcojepkKalllue COeIUHEHUs,, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (T€OpHUsi CTPOCHHS opraHuyeckux BemiectB A. M. bByTiepoBa, 3akOH COXpPaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3BIK XHWMHWH; MHUPOBO33PEHUYECKME 3HAHHWs, JEXKAIlMe B OCHOBE NOHUMAaHUSA
MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHHM, (haKTOJOTUYECKUE CBEJCHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH U
0€30MacHOM HCTIOIb30BAaHUH BOXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE MPU3HAKK TOHSATUM, YCTAHABJIMBATH HX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TOHSATUSA IPU ONMCAHUM COCTaBa, CTPOCHHUS M MPEBPALICHUN OpPraHUYECKUX
COCIUHCHUM;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOIB30BATh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHHS MOJEKYJSAPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOM, COKpamI€HHOW) (OPMYJT OpPraHMYECKHUX BEIICCTB W YPABHCHHN XUMHUYECKHX PEaKIIUH,
W3TrOTaBJIMBAaTh MOJEIH MOJIEKYJ OPTraHWYECKUX BELIECTB ISl WILTIOCTPALMM MX XMMHUYECKOTO M NPOCTPAHCTBEHHOIO
CTPOCHMUS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUEHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOCHHIO K OIpEeAeaéHHOMY KIJIacCy/TpyIie COeIuHEHHUH (YriaeBOJOpPOMAbI, KHUCIOPOA U a30TCOAEpKAIlue COCTUHEHMS,
BBICOKOMOJICKYJISIPHBIC COCIWHEHHUSI), JaBaTh WM Ha3BaHUs 1o cuctematudeckoir HoMmenkmarype (IUPAC), a rtaxxke
NPUBOJUTH TPUBHAJIbHBIE HA3BaHUS OTACJIbHBIX OPraHUYECKUX BEHIECTB (3THIICH, MPOMUIICH, alleTUJIEH, STHUIICHIJIUKOIIb,
IIIMLepuH, (QeHos, (QopManbleru, areTalbIerujl, MypaBbUHAsS KHUCIOTa, YKCYCHasi KHCJOTa, OJIEMHOBas KHCIIOTA,
CTeapuHOBAs KUCJIOTA, IIII0K03a, PPyKTO3a, Kpaxmall, HEeJUTI0I03a, TJIUIKH);



c(OPMUPOBAHHOCTh YMEHHS OINPEACTATh BUABl XMMHUYECKON CBSI3U B OPraHMYECKHX COCTUHEHHSIX (OJWHApHBIC H
KpaTHBIE);

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSTH TIOJIOKEHUSI TEOPUH CTPOEHUS oprannyeckux Bemects A. M. Bytieposa nms
00BSCHEHHMSI 3AaBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PM3HMUECKUE U XUMUYECKUE CBOMCTBA TUITUYHBIX
IpeCTaBUTENIeH pPa3TUYHbBIX KJIACCOB OPTaHUYECKUX BEIIeCTB (METaH, 3TaH, STHIIECH, MTPOIWJICH, alleTuiieH, oytaauen-1,3,
MeTwiOyTagueH-1,3, OeH30J, METaHOJ], 3TaHOJ, 3TWJICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTuJl, MypaBbUHAS H
YKCYCHasl KHMCJIOTBI, TJIFOKO3a, KpaxmaJ, LEJUIH0JI03a, AMUHOYKCYCHAasl KHCIIOTa), WIIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIy HUMU YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUHN C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO ChIpbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CIoCcoObI UX NEPEPadOTKU U NPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadbOTKH;

c(OpMHPOBAHHOCTh YMEHHUI MPOBOAWTH BBIYMCICHUS MO XMMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHMS, UCIIOJIb3yEMbIX
B XMMHUHU IPHU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUU (HAOIIOJIEHHE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
WCIIOJIB30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHUS ISl TPUHATHS PEHICHUM B KOHKPETHBIX KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

chOpMHPOBAHHOCTh, YMEHUW COONIOJATh TMpaBUja TMOJH30BAHUS XHMHYECKOM TIOCYIOM U JaOOpaTOPHBIM
000OpyIOBaHMEM, a TaKXe MpaBUiia OOpaIlEHUsS C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKUHUSIMH MO BBIIOJIHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOJHATh XUMUYECKUN DKCIEPUMEHT (IIPEBPAIICHUS] OPTaHUIECKUX
BEILECTB IPX HArPEBaHUH, MOJYyYEHHUE ITUIIEHA U U3YUEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINA OPTaHUYECKUX BELIECTB,
JieHATypanus OCJIKOB MPU HAarpEBaHWH, I[BETHHIE PEAKIIMU OEJTKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKHA 0€30TaCHOCTU
npu oOpalleHHMH C BELIECTBAaMH M JIaDOpATOPHBIM OOOpPYAOBAHHEM, TPEJACTABIATh PE3YIbTaThl XHUMHUYECKOIO
JKCIIEpUMEHTa B (hOpME 3aMKuCH YPAaBHEHH COOTBETCTBYIOIIMX pPEaKIUi U (POPMYyIHpPOBATH BBHIBOJBI HA OCHOBE ITHUX
pE3yNbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpPMAIMIO, TMOJy4aeMyl0 W3 Pa3HbIX
UCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popMaluu, IHTepHET u qpyrux);

c(hOpMHPOBAHHOCTh YMEHUHN COOJIIOIaTh MPaBUJia YKOJOTHICCKU ETIECO00Pa3HOTO TMOBEACHUS B OBITY U TPYIOBOM
NESATEIPHOCTH B IIEJIIX COXPAHEHHUS CBOErO 3J0POBbS W OKPYXKAIOIIEH NPUPOIHOM Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUSI Ha )KUBBIE OPTAHU3MBI ONPEACIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMas cMbici nokasarens [1/IK, moscHsts
Ha MpUMeEpax CoCOObl YMEHBIICHHS U MPEIOTBPAILECHUS UX BPEIHOTO BO3/ACHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE OOYYaroIMXCsl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYMHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIENBIX M CJIA0OBUIAIIUX OO0YYArOIIMXCS: YMEHHE UCIIOJIb30BATh PEIbe(HO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
Bpaiing 1uis 3anucu XuMHUYeCcKUX GopMyJl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakrunyeckue
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl
Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHHU
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yriesonopoanbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJTKAHbI 2
59 HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, 5 1
' aJIKaJUCHBI, aJTKUHBI




2.3 Apomatnyeckue yriieBoa0pO/Ibl

24 [IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U

ux nepepadoTka

Uroro no pazgeny

13

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cnuprel. ®enon 3

39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7
' Cnoxubie 3QupbI

3.3 VriaeBonasl 3
Hroro mo pazmeny 13
Pa3znen 4. A3oTconeprkamye oOpranHuyecKkue coeIuHeHust

41 AMUHBI. AMUHOKHUCTOTHI. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS

5.1 ‘ IInactmaccel. Kayuyku. Boiokna 2
Hroro nio pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpenmeT oprannyeckoil XuMui, eé
1 p p . 1 06.09
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. byrtieposa, eé 1 13.09
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 OpraHn4eckux Bemiects. Homenknarypa 1 20.09
(cucreMaTuveckas) U TpPUBHAIBHBIE '
Ha3BaHUs OPraHUYECKUX BEILIECTB
AJIKaHBI: COCTaB M CTPOCHHUE,
4 5 1 27.09
TOMOJIOTUYECKHUM PsiJT
Meran u 3TaH — npocTenime
5 1 04.10
MPEJICTAaBUTENHN ATKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 11.10
OTHIIEH W IPOIHJIEH — MPOCTEUIINE
7 1 18.10
MPEICTaBUTENN ATKEHOB
[Ipaktuueckas pabora Ne 1. «Ilomydyenue
8 P P ooy 1 1 25.10
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1 08.11

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH — 15.11
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB
Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11 22.11
peakuuu
ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12 29.11
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB, 06.12
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam '
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC 13.10
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE 20.12
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
KonTtponbHast pabota no pazjen

16 p p pasaeiry 27.12
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 1701
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b '
MHoOroaTroMHbI€ CIUPTHI: 3TUIICHTIIUKOIb U

18 24.01
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE 3101
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE '
Anpaeruabl: GopManbaerua u

20 dopmanbern 07.02
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE 14.02
KHUCJIOTBI: MypaBbHHAs U YKCYCHast '

22 ITpakTuyeckas padora Ne 2. «CBoicTBa 21.02




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX 28.02
KHCIIOT
MpbL1a Kak COJIM BBICIINX KapOOHOBBIX

24 o 07.03
KHCIIOT, UX MOIoIIIee JeiicTBIe
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX 14.03
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE, 21.03
Ouonoruyeckas poib JKUPOB '
VYrneBoabl: cocTaB, KiaccupUKaIus.

27 Baxneriive npeicTaBuTeNun: riI0K03a, 03.04
¢bpykTo3a, caxaposa

28 Kpaxman u nenirono3a kak mpupoHbie 10.04
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre 17.04
COCIMHEHUS

30 AMUWHBI: METHJIAMHUH W aHUJTHH 24.04
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX 08.05
Ouosorudeckoe 3HadeHue. [lenTumbt

39 benku xak npupoaHsie 1505
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS
OcHOBHBIE TIOHATUS XUMHH

33 . 22.05
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN

34 OcCHOBHBIE METO/IbI CUHTE3A 22.05




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




		2024-03-25T11:26:47+0500
	Середовских Татьяна Леонидовна




