MHUHUCTEPCTBO MPOCBEINIEHUS POCCUNCKOMN ®EJEPALINN
MunucrepcTBo 00pa3oBaHus 4 HAYKH AcTpaxaHCKo# 00J1acTH

Yupasnenue o0pa3oBaHusl aIMUHHCTPALIMA MYHHIIMIIAJILHOTO 00pa30BaHU
"I'opox Acrpaxann'

MBOY r. Acrpaxanu "COHI Ne 51"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PyxoBopuTtens EHII 3amectutens gupektopa upekrop MBOY r.

o YBP Actpaxanu "(QOLL Ne51"

/ /
%HOHomapéBa E.B. M’
Mporoxon Nel 013002023 r. ~ TlocrroBaT'.B. N/ 3aropyiiko .B.
37.04 2023 r. [puxaz N0 ¥ - O or
of. 09 2023 .
PABOYAS ITPOI'PAMMA
(ID 3261757)

yueOHoro npeamerta «Xumusi. BazoBrblii ypoBeHb»

Jutst o0ydarormuxcs 10 Kiaccos

r. Actpaxanp 2023



MNOSICHUTEJIbHAS 3AIINCKA

[IporpaMmMa II0 XMMHM Ha YPOBHE cpeiHero o0Iero oOpa3oBaHHS
paspaGorana Ha ocHoBe DenepanbHOro 3akoxa ot 29.12.2012 Ne 273-03 «06
obpaszoBanun B Poccuiickoit enepanum», TpeOOBaHUA K pe3ysbTaTaM OCBOSHUS
desepanpHOii 00pa30BATENBHOM MPOrpaMMbl CpeHEro obmero o0pa3oBaHUs
(OOIT COO), mnpencraBneHHBIX B  (DexepalbHOM  rOCYAapCTBEHHOM
obpazosarensHoM ctargapte COO, ¢ yuérom KoHIenuy npenojaBatus y4e0Horo
npeaMera «XUMHS» B 00pa3oBaTeIbHBIX opranusanusx Poccuiickoi Pexepanui,

peanu3yIoliX OCHOBHBIE 00pa30BaTeNbHbIe IPOrPAMMBI, ¥ OCHOBHBIX MOJIOKESHUH
«CtpaTerun passutHs BocruTanus B Poccuiickoit Penepanyun Ha niepuox 1o 2025
roga» (Pacnopsoxenue Ipasurenscrsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MHOIXOIOB K pa3pabOTKe IIPOrpaMMEI [0 XHMHH, K ONpeeseHUI0
o0mieil crpaTernd o0yd4eHwus, BOCIIATAHHS U Pa3BUTHA 00ydarOIIUXC CPECTBAMU
y4yeOHoro npeamera « Xumus» st 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBHIN
xoHuentyansHeie monoxenuss OI'OC COO o B3auMO0OOYyCIOBIEHHOCTH LEIIEH,
COllepyKaHus, pe3yJbTaToB OOydYeHUs] U TpeOOBaHMM K YPOBHIO IIOATOTOBKH
BBIITy CKHUIKOB.

XHUMHYECKOE oOpazoBanue, MOJTy4aeMoe BBIITy CKHUKaMU
00111e00pa3oBaTeIbHON  OpraHu3aIliy, SBJSETCS HEOTHEMJIEMOM YacThI0 HX
obpa3zoBaHHOCTH. OHO CIYyXHUT 3aBEpLUIAIOIIMM JTallOM peaju3allid Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, IPHUCYIIUX
IIEJIOCTHOM CHCTEME XHMHYECKOro oOpa3oBaHUS. OTH LEHHOCTU KacaroTcs
TI03HAHMSA 3aKOHOB IIPUPOJIEI, HOPMUPOBAHUS MUPOBO33PEHHS U OOILEH KyIbTypBI
YeJI0BEeKa, a Tak)Ke DKOJIOTHYeCKH 00OCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
U TpHpOIHO# cpeme. Peamusyercss xummdeckoe oOpazoBaHHe 00ydaroIUXCs Ha
ypOBHE Cpe/iHero o0IIero o0pa3oBaHus CpeCTBaMH y4eOHOro npeamera « XuMus»,
collep)kaHre M IIOCTPOEHHE KOTOPOIro OIpPENeNIeHbl B IPOrpaMMe IO XMMHMH C
yu€TOoM crneud(UKH HayKd XHUMUH, €€ 3HaueHus B IIO3HAHWH TPUPOAEl U B
MaTepHaIbHON JKU3HHU O0INecTBa, a TakKe ¢ yu&ToM OOIIUX Iielell U MPUHLUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHAE CHCTEMBl CpegHero oOIiero
oOpaszoBanus B Poccutickoii ®enepanuu.

XuMHs KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK WUrpaeT ocoOylo poib B
COBPEMEHHOW IMBIIIN3ALUU, B CO3JAaHHKU HOBOHM 0a3bl MaTepUaJbHOM KyJBTYDBHIL.
Omna BHOCHT CBOH BKJIaJ B (DOpPMUpPOBaHNE PAllMOHAIBHOIO HAYYHOT'O MBIIIIEHMS, B
CO3aHMe IIEJIOCTHOTO IMPEJCTaBICHUS 00 OKpPYXKAaIOIIeM MHpe KaK O €IMHCTBE
IPUPOABI U YelloBeKa, KOTopoe (opMUpyeTCs B XMMHUM Ha OCHOBE IOHMMAaHHS
BEII[ECTBEHHOT'O COCTaBa OKPYJXKaIOIIero MHpa, OCO3HAHWs B3aMMOCBSA3H MEXIY
CTPOEHHEM BEIIECTB, UX CBONCTBAMU M BO3MOXXHBIMH 00JIaCTSMU IIPUMEHEHMS.



TecHO B3aMMOMENUCTBYSI C JAPYT'MMU €CTECTBEHHBIMHM HAayKaMH, XHMHS cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOH KyJIBTYpPbI, HEOOXOIAUMBIM YCIOBHEM yCIIEIIHOTO

Tpyla M JKU3HM Kaxmoro wieHa obmectBa. CoBpeMeHHas XMMMS KaK Hayka
co3umarelibHas, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBjeHa Ha pelICHHEe
I7I00aJBHBIX MPOOJeM YCTOMYMBOTO Pa3BUTHUSl 4YENIOBEYECTBA — CBIPHEBOM,
SHEPreTHYECKOH, MUIIEBOM, SKOJIOTHYECKON Oe30IIaCHOCTH M OXPaHbl 3J10POBbI.

B cooTBeTcTBHM C OOLIMMH LENSIMH W TPHUHIUIAMH CPEIHEro OOILEro
o0pa3oBaHus cozepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BBIA YPOBEHb
M3y4YeHMs]) OPUEHTHPOBAHO MMPEMMYIIECTBEHHO Ha OOIIEKyJIBTYpPHYIO IIOATOTOBKY
oOy4aromuxcs, HEOOXOOUMYI0 WM Ui BBIPaOOTKM MHPOBO33PEHYECKHX
OPHEHTHPOB, YCIEIIHOIO BKIIOYEHHS B JKM3Hb COLMYMA, IPOJOJIKESHHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHEH.

CocTaBisionMMH TpeaMera «XUMHS» SBISIOTCI 0a30Bble KypChl —
«Opranndeckass xumus» U «OOmas ¥ HeOpraHW4Yeckas XUMUsS», OCHOBHEIM
KOMITOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBSIIOTCS OCHOBBI 0a30BOH HayKH: CHCTEMA
3HAHUI 110 HEOPraHUYECKOM XMMUU (C BKIIIOUEHUEM 3HAaHUU M3 oOIel XUMUHU) U
opranuueckoil xumun. GOpMUPOBAHKUE NAHHON CUCTEMBI 3HAHHUW INPU H3YyYECHHH
npeaqMmera o0ecleYnBaeT BO3MOXKHOCTH PAacCMOTpPEHHsS BCETO MHOrooOpasus
BEILIECTB Ha OCHOBE OOILUX ITOHATUMN, 3aKOHOB U TEOPUH XUMHH.

Crpykrypa comepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuieckass XUMHUsS» CPOPMHUpPOBaHA B IIpOrpaMMme II0 XUMHH Ha OCHOBE
CHCTEMHOIO IIOJXOJa K U3y4YeHHI0 YydeOHOro MaTepuana U OOyCIIOBJIEHA
UCTOPHYECKM  OOOCHOBAaHHBIM  Da3BUTHEM 3HAHMM Ha  ONpeAcIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKOM XHMMHUU BEINECTBA
paccMaTpUBalOTCs. Ha YPOBHE KIIACCHYECKONM TEOpPUM CTPOEHHUS OPraHUYeCKHUX
COCIVMHEHMM, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX U DIEKTPOHHBIX
IpeAcTaBIeHUl 0 cTpoeHun BemlecTB. CBeneHus 00 U3y4aeMbIX B Kypce BelleCTBax
JAIOTCS. B Pa3BUTHH — OT YIVIEBOAOPOJOB A0 CIIOXKHBIX OMOJOIMYECKH aKTHUBHBIX
coequHeHui. B  Kypce  oOpraHudYeckod —XMMHMM ~ IIOJIy4arOT  pa3BHUTHE
copMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 00Iero o0pa3oBaHMs IepBOHAYATILHBIE
IPEICTABICHUS O XUMHUYECKOH CBS3H, KJIACCU(UKALMOHHBIX IIPU3HAKaX BEILECTB,
3aBHCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS], 0 XUMUYECKON peaKklty.

Ilon HOBBIM yriaoM 3peHHs B IpeaMere «XuUMUS» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3Y4YeHHBII Ha YypOBHE OCHOBHOro ofIero o0pa3oBaHUsA
TEOPEeTHUYECKU Marepuall ¥ (aKTOJOTMYeCKHe CBEACHHUsS O BelllecTBaX U
XUMHYEeCKO peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD» OOydYaroIUMCsl IPeIOCTaBIsIEeTCS BO3MOXHOCTh OCO3HATh 3HA4YCHUE
IIEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX M METOJOJIOTMYECKUX IO3UIUH,



rIy0)ke TMOHSITh WCTOpPUYEcKoe W3MeHeHHe QYHKIMHA 3STOro 3akoHa — OT
obo0maromeii 70 0OBACHSIOIIEeH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUP O Ba)XXHEMINMX BellleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBaxX W INPHMEHEHHUH, a TaKKe O XUMHUUYECKHUX DPEAKLUMAX, MX CYIIHOCTH H
3aKOHOMEPHOCTSIX MTPOTeKaHus JonoHseTcs B Kypcax 10 1 11 kiaccos sneMeHTaMu
COlepIKaHMsl, UMEIOIIUME KyJBTYpPOJIOTHYECKHH M IPUKIAJHOM Xapakrep. JTH
3HAaHUS CIIOCOOCTBYIOT IMOHMMAaHHIO B3aWMOCBSI3M XHUMHUHU C IPYTMMH HayKaMH,
PacKphIBAOT €€ pOJIb B IO3HABATEIHHON U IPAKTUYIECKOH NEATEIBHOCTH YEI0OBEKa,
CIIOCOGCTBYIOT BOCIIUTAHHIO YBAKEHUS K MPOLIECCY TBOPYECTBa B 00JIACTH TEOPUH
U IPaKTHYECKUX TIPUIIOKEHH XMMUH, IIOMOTAIOT BBIITyCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMpo0JieMax, CBSA3aHHBIX C XUMUEH,
KPUTHYIECKHA OCMBICTIMBATh HHPOPMAIUIO U IPUMEHSTh €€ IS IIONOJIHeHUS 3HAHUH,
pelleHNs] HHTEJUIEKTYyJIbHBIX ¥ OKCIIEPUMEHTATBHBIX HCCIIeIOBATENbCKHX 3a1a4. B
IeJIOM CoJepKaHue y4eOHOro mpeamera «XUMUS» JaHHOIO YPOBHS H3y4YeHUs
OpHEHTHPOBAaHO Ha (OPMUPOBAHHE y OOYUAIOIIMXCA MUPOBO33PEHUYECKON OCHOBBI
VI TIOHUMaHUA (GWIocO(CKUX WHIeH, TakUX KaK: MaTepHallbHOE €AUHCTBO
HEOPraHMYECKOro ¥ OPraHUYeCKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELECTB MX
COCTaBOM M CTPOEHHEM, IT03HABAEMOCTD MMPUPOIHBIX SBICHUH ITyTEM SKCIIEpUMEHTA
U pelIeHHWs IPOTHBOPEUU MeXIy HOBBEIMH (aKTaMd M TEOPETUUECKUMHU
IpEeIIoChUIKaMK, OCO3HAHKME POJIM XMMHUU B PEIICHUH DKOJIOTMYECKHUX MpodiieM, a
TaKXe MpoOJieM cOepeXeHUsT DHEPreTHIECKUX PECYPCOB, CHIPhS, CO3MaHHs HOBBIX
TEXHOJIOTUH U MaTepHUaJoB.

B 1raHe pemeHus 3afad  BOCIHATAHUSA, pPa3BUTHSA U COIHAA3ALHAH
oOydaromuyxcs MPUHATBIE NPOTPaMMON IO XHMHUHM IOAXOIBI K OIpeleNeHUI0
COepKaHWsI M TIOCTPOCHHS TMpeaMeTa IpeaycMaTpUBalOT (HopMUpOBaHHE
YHUBEPCAJIBbHBIX YUeOHBIX JIeHCTBUIA, UMEIOIUX 0a30BOe 3HAUYCHUE JIS Pa3IMYHBIX
BUJOB JIESATEIBHOCTH: peIIeHus IMpo0jeM, IIOMCKa, aHaim3a ©U 00paboTKH
nHGOpMaIy, HEOOXOAUMBIX MJIs MPUOOPETEHUS OIBITa IPAKTUYECKOH U
HCCIIEIOBATEILCKON JIESTeNIbHOCTH, 3aHUMAlOLleld Ba)HOE MECTO B IIO3HAHHHU
XVMHH.

B npaxTtuke mnpemomaBaHHs XHMHH KaK Ha YPOBHE OCHOBHOTO OOIIIEro
o0pa3oBaHMsl, TaK U Ha YPOBHE CpeIHero o0Iiero o0pa3oBaHus, PU ONpeaeIcHUN
COZiepXKaTeNIbHOM XapaKTEepUCTUKK Ielield W3yYeHWs IpeAMeTa HalpaBieHHeM
IIEPBOCTENIEHHON 3HAYMMOCTU TPATUIIMOHHO TNpHU3HAETCS (DOPMHpPOBAaHHE OCHOB
XUMHYECKOM HayKHd KakK 00JIACTH COBPEMEHHOI'O €CTeCTBO3HAHHS, MPaKTHUECKOM
IesITeIFHOCTA YeJloBeKa W KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KyJNBTYyphl. C
METOANYECKOH TOYKH 3pEHHUS TaKOW IMOAXON K ONpENeNICHHIO LieJedl H3ydeHHS
IpeaMeTa SBIISETCS BIIOJHE OIPaBIaHHBIM.



CornacHoO JaHHOM TOUYKe 3peHUs TIJIaBHBIMHU LEISMH H3y4YeHHUsS INpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 Ki1.) ABIAIOTCS:

GopMHpOBaHME CHCTEMBl XHMHYECKMX 3HAHMM KaK  BaXHEWIIeH
COCTABIIAIOIIEN €CTECTBEHHO-HAyYHON KapTHHBI MUpa, B OCHOBE KOTOpPOM
nexaT KIIo4YeBble IOHATHS, (yHIaMEeHTAIbHbIE 3aKOHBl U TEOPUM XHMHUH,
OCBOCHHEC sA3bIKa HayKH, YCBOCHUC H INOHMMaHHE CYIIHOCTH AOCTYIIHBIX
00001IEeHNI MEPOBO33PEHYECKOTO XapaKTepa, 03HaAKOMIIEHHE C UCTOpHEH UX
Pa3BUTHS ¥ CTAHOBIICHNUS;

o (opMupOBaHKE U Pa3BUTHE NPEICTABIEHUA O HAYYHBIX METOJAX ITO3HAHUA
BENIECTB U XUMHUYECKUX peaKuI/iﬁ, HEOOXOAMMBIX JUIS IPUOOpETEHUS yMEHU N
OPHCHTHUPOBATLECSI B MHpPE BEIICCTB U XMMHYCCKUX ﬂBHeHHﬁ, UMEIOIIHUX
MECTO B MPUPOJE, B MPAKTUIECKON U IIOBCEIHEBHOM XKU3HU,

e PAa3BHUTHC YMCHI/Iﬁ U cI1oco0oB AesSTEJIbHOCTU, CBSI3aHHBIX C Ha6JIIO,HeHI/IeM u
00BsICHEHHEM XUMHUYECKOI'O SKCIICPUMECHTA, COGJ'IIO,Z[éHI/IeM IIpaBUJI
0Ge30macHoOro o6pameH1/m C BCIICCTBaMHU.

Hapsu:[y C 3THUM, COoJEpXKaTeIbHasA XapaKTepHUCTHKA ueneﬁ " 3a1a4 U3y4CHUsA
IpeaMeTa B MporpaMMe Mo XUMHH YTOYHEHa U CKOPPEKTHPOBAHA B COOTBETCTBHH C
HOBEIMH IIPHOPUTETaMH B CHCTeMe cpeiHero obiuero obpasoBanus. CeromHs B
TPENoJaBaHiK XUMHHU B OOJIBIIEH CTeIIeHN OTAaETCsl IPeANOYTeH)E IPaKTUIECKOM
KOMIIOHEHTE COJepXKaHhus OOydYeHHs, OpPHUEHTHUPOBAaHHOM Ha IIOJATOTOBKY
BBIIYCKHHKA 0O6IIe00pa3oBaTellbHOM OpraHu3ally, BIAJCIOIIEro He HabopoM
3HAHWM, a (QYHKIUOHAJIBHON IPaMOTHOCTHIO, TO €CTh CIOCOOaMH M yMEHHUSIMH
AKTHBHOI'O TOJIyYeHUs 3HAHUH ¥ TIPUMEHEHUS UX B pealbHOM KU3HU AJI peIlEeHUs
MpaKTUIECKUX 3a1ad.

B cBs13u ¢ 5TUM IIpU N3y4eHUHU IIpeameTa « X UMUD» ,IIOMI/IHI/IpYIOH_Iee 3HaYEeHUE
HpI/IO6peTaIOT TaKue 0eJjin 1 3aJa4du, Kak:

amanTanys o0yJarouMXcs K YCIOBHSAM IMHAMUYHO Pa3BUBAIOLIETOCS MHpA,
GopMHpPOBaHHE  HMHTEUIEKTYaJIbHO  pPa3BUTOM  JHMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIFHOMY NPUHITHIO MPaMOTHBIX
peHIeHI/Iﬁ B KOHKPETHBIX XXU3HCHHBIX CUTyallUAX, CBA3aHHBIX C BEIICCTBAMHU U HUX
IIPUMCHCHHUEM,

dopmupoBanre y OOydYaroIIUXCs KIIOYEBBIX HABHIKOB  (KIIFOYEBBIX
KOMITETEHIIN), WMEIOINUX YHHUBEpCAJIbHOE 3HAa4YeHHe IJIs pPa3IUYHBIX BHUIOB
IesSTeIbHOCTU: pelleHus IpobieM, Moucka, aHaau3a U o0paboTKKu HH(opMaluH,
HEOOXOIUMBIX JJIsl TPUOOPETSHHUS OTIBITA AESTEIbHOCTH, KOTOpas 3aHUMAeT BaKHOE
MECTO B IIO3HAHWMU XHMHH, a4 TaKXE A OLECHKH C I'IOBI/II.II/Iﬁ 9KOJIOTHYECKOMU
0€e30I1acHOCTH XapaKTepa BIIUAHUA BEIIECTB U XUMHUYECCKHUX ITPOLECCOB HA OPraHu3M
YyeJIoBeKa U IMPUPOLHYIO CpPENy,



P

pasBUTHE IIO3HABATENBHBIX HWHTEPECOB, MHTEJUIEKTYalIbHBIX U TBOPYECKHX
criocoOHOCTeH 00yUaroIMXCsi: CITIOCOOHOCTH CaMOCTOSITEIFHO MPUOOpeTaTh HOBBIE

3HAHUSA 110 XUMUHU B COOTBETCTBHHU C KU3HEHHBIMU TTIOTPEOHOCTAMH, UCIIONB30BATE
COBpeMeHHbIe MH()OPMAIIMOHHBIE TEXHOJIOTUU IS ITOMCKA U aHanu3a y4eOHOH U
HAaYYHO-TIOIYJISIPHOM HHPOPMAITUN XUMUIECKOT'O COIepKaHUS;

¢bopMupOBaHUE U pa3BUTHE y O0YUAIOIIUXCS AaCCOLMATUBHOTO U JIOTHYECKOT'O
MBIIIEHNs], HabIoaaTeIbHOCTH, COOPaHHOCTH, aKKYypPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, TpPU IUIAHUPOBAHUM ¥ MPOBENECHUHM XMMHYECKOTO
OKCIICPUMEHTA,;

BOCIUTaHHWE Yy oOOydaromuxcs YOexIEHHOCTM B TI'yMaHHCTHYECKOM
HaIpaBICHHOCTH XWUMHH, €€ BaXKHOH POJM B pELICHUU IIIO0ANBHEIX MpobiemM
PaLMOHAIIBHOTO IIPUPOAOII0JIF30BaHUS, [TOTIOJHEHHS YHEPreTHUECKUX PECypcoB U
COXpaHEeHUs] INPUPOJHOTO PaBHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeKHOro
OTHOLIEHUS K IIPUPONE U CBOEMY B3I0POBBIO, a TakXKe NPHOOPETeHHs OIbITa
UCIIONB30BaHMs IIOJNYYEHHBIX 3HAHWA i1 NPUHATHS T'PaMOTHBIX pelleHUud B
CUTYyalllsIX, CBA3aHHBIX C XUMUYECKIMH SIBIICHUIMHU.

B y4e6HOM miaHe cpexHero ofmiero oOpa3oBaHUS TNpPeAMET «XHUMHSD)
6a30BOro ypoBHSI BXOJWT B COCTaB IpeMeTHON o0nacTu «EcTecTBEHHO-HAYYHEBIE
IPEIMETEI».

OO1iee 4ncI0 9acoB, OTBEAEHHBIX U U3yYeHUs] XUMHUH, Ha 6a30BOM YPOBHE
cpenHero ob1ero obpaszoBaHus, cocrasisier 68 yacos: B 10 kiacce — 34 vaca (1 vac
B HeJienmo), B 11 kiacce — 34 yaca (1 vac B Hefelo).
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COAEP KXKAHUE OBYYEHUS
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTnyeckne OCHOBBI OPraHUYeCKOi XUMHUH

[Ipenmer opranuydeckol XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
IIOJy4EHUH HOBBIX BEILECTB M MaTepHalOB. Teopus CTPOCHHsS OpPraHUYECKHUX
coequHenuii A. M. ByTiepoBa, e€ oCHOBHBIE MOJI0XKeHUA. CTPYKTYpHBIE (hOPMYJIBI
OpraHWYecKUX BellecTB. [omomorusi, uzoMepus. XuMHYEcCKas CBs3b B
OpPraHUYECKUX COSANHEHUIX — OAMHAPHBIC ¥ KPaTHBIE CBA3H.

IIpencraBneHue o KiacCH(pUKAIMU OpraHUYecKuX BemlecTB. HoMeHKiIaTypa
OpPraHMYECKUX COEAUHEHHH (CHUCTeMaThyecKas) W TpPHUBHAIbHbIE Ha3BaHHUS
Ba)KHEHINX IIpeICTaBUTENIeil KIIacCOB OPraHUYECKUX BEIIECTB.

OKclepUMeHTalbHBIe METOABl W3yYeHWs BeIleCTB W X IpeBpallleHui:
O3HAKOMJIEHHE ¢ 00pa3liaMy OPraHUYECKHUX BEMECTB U MaTepUaNaMy Ha MX OCHOBE,
MOJIEJIUPOBAHME MOJIEKYJl OpPraHHYecKHX BeIlecTB, HaONIONEeHHE W OIHCaHHE
JIEMOHCTPALIMOHHBIX OINBITOB IO NPEBpallleHHI0 OPraHMYeCKUX BeIIeCTB IPU
HarpeBaHuH (IUIaBlieHUe, O0yTIIMBaHKUE U TOPEHHE).

Yraesonopoabl

AJNKaHBI: COCTaB M CTpPOEHHE, TOMOJIOTHYECKU psa. MeTaH M 3TaH —
IPOCTEHINNe MpEeACTaBUTENd alIKaHOB: (U3NYECKHe M XHMHYECKHEe CBOMCTBa
(peakuyy 3aMeLICHUs M TOpEHUs), HaxOXAeHWe B MpPUPOJE, MOIyYeHHE U
IpUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHN PSl. DTHIEH U MPOIMIEH —
NpPOCTEHINNE MPEACTABUTENN AaJIKeHOB: (U3MYECKHEe M XHMHYECKHE CBOMCTBa
(peakuy THIPUPOBAHWS, TAJIOTCHUPOBAaHWs, THUAPATAlldd, . OKHUCIEHUS U
NOJIMMEPU3ALNN ), TIOyUYeHUEe U IIPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 m MmetunOytaauen-1,3: cTpoeHue, BaXHEHIIHe
XMMUYECKHe CBOMCTBa (peakius mnonuMepusauuu). [logydeHre CHHTETHYECKOIO
KaydyKa ¥ PEe3HHEI.

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHMYECKUH psfl. ALeThieH
— MPOCTEHINMA IPENCTaBUTEIb AJIKUHOB: COCTaB, CTPOCHHE, (QH3MUYECKHE U
XMMHYECKME CBOMCTBA (peaKkLUy I'MIPUPOBAHUS, TaJIOT€HUPOBAHMS, MIpATALIUH,
TOpeHuUs), IOJTyIE€HUE U IPHIMEHEHHe.

ApeHsl. benzon: cocraB, cTpoeHHe, (QH3MUYECKHE M XMMHYECKHE CBOMCTBA
(peakuyy raJoreHMpOBaHUS W HATPOBAHMUS), IOJIyYSHHE U NPUMEHEHHeE. Tonyon:
cocmas, cmpoenue, @uauyeckue U XuUMUYecKue ceolcmea  (peakyuu
2a/102eHUPOBAHUS U HUMPOBAHUSA), NONYyYeHUe U npumerenue. TOKCHIHOCTD apeHOB.



[eHeTHdecKas CBSI3b MEXAy YIJIEBOAOPOJAMH, NMPUHAUICKAIMMU K PasIHIHBIM
KJIaccaM.

[IpuponHble HCTOYHHKH yIieBoopofoB. I[IpupopHblil ras M IOIMYyTHBIE
nedTsHble rasbl. Heprp u eé mpomcxoxnaenue. CriocoOsl nepepaboTKH He(TH:
leperoHKa, KpPeKWHr (TepMuUdecKui, Karamurudeckui), muponus. ITponykTsl
nepepaGoTKH He(TH, X MPUMEHEHHe B IPOMBIIUIEHHOCTH U B OBITY. KamMeHHBII
yroJb U MPOAYKTEI €ro epepaboTKu.

JKCIIepHIMEHTaNbHBIE METOIBl HM3y4eHHs BEIeCTB M HX IpPeBpalleHMM:
03HAKOMJIEHHE C 06pasLaMH IIaCTMAcC, KaydyKOB ¥ Pe3uHsl, Komiekimy «Hepts
1 «YTONb», MOIEIUPOBAHUE MOJICKYJ yTJIEBOJAOPOAOB ¥ TaJlor€HONPOU3BOAHBIX,
IPOBE/ICHHE IPAKTUIECKOH PAGOTHI: MOTyYeHNe STHIIEHA U U3y4ICHHE eTr0 CBOHCTB.

PacuéTrHble 3aJa4H.

BolukclieHHs] 110 YPAaBHEHMIO XHMHYECKOM peakiuu (Maccel, 00b&Ma,
KOJIMYECTBA MCXOMHOTO BELIECTBA WM MPOIYKTa PEaKUMH IT0 U3BECTHBIM MAcCCe,
06bEMY, KOMMYECTBY OJJHOTO U3 HCXOMHBIX BEIECTB MM MPOYKTOB PEaKIuH).

Kucjiopoacoaep:kaiue opranuyeckue coeAnHeHus

I[IpefenbHble OXHOATOMHBIE CIOHPTEL. MeTaHOn ¥ 9STaHON: CTPOCHHME,
(u3nMdYecKkHe M XUMHYECKHe CBOMCTBA (peakUuud C aKTHBHBIMH METAILIaMH,
raJOreHOBOJOPOJaMy, TOpeHHe), NpHUMeHeHHe. BoIOpOAHBIC CBAHM MEXIY
MOJIEKyJIaMHi CIIMPTOB. J{eficTBMEe METaHOJIa ¥ 3TAHOJIAa Ha OPTraHU3M JeJI0BeKa.

MHOroaTOMHbEIE ~ CHMPTBL. OTHIEHIVIMKONL M  TIHUIEPUH: CTPOCHHME,
Qu3MYecKHe W XHUMHYECKHe CBOHCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMH
MeTa/IaMH, KadeCTBeHHAsl peaklys Ha MHOTOATOMHBIE CIHpTHI). JledicTBue Ha
OpraHusMm YejoBeka. [ [puMeHeHre MMLepUHa i STHICHI KOS,

deHON: CTPOEHHE MOJIEKYJBI, (GHU3MYeCKHMe M XHMHUYECKHE CBOWCTBA.
TokcuurocTs (eHona. [Ipumenenue GeHona.

Anprmerugsl U Kemowwvl. DopManbAeruf, AaleTaIbAErda: CTPOCHHUE,
(usnyecKkre ¥ XUMHUYECKHe CBOHCTBA (pPeaKUUM OKHUCICHHS U BOCCTAHOBJICHH,
KaueCTBEHHBIE PEaKiu), TOJy4YeHHe U IPIMEHEHHE.

OIHOOCHOBHBIE IIPEENbHEIE KapOOHOBEIE KUCIOTEL. MypaBbrHast U yKCyCHas
KHCIIOTHI: CTpOeHue, hU3MUecKre U XMMHUIECKHe cBoiicTBa (cBoicTBa, 0bIIMe s
KJ1acca KUCIIOT, peakius 3Tepru(UKaIi), IToydeHne 1 npumMeHeHue. CteapuHoBasd
M OJIEMHOBAas KUCIOTHI KaK IPeICTaBUTEIH BBICIIMX KapOOHOBBEIX KHMCJIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOILIEE JEHCTBHUE.

Crnoxuble »(QUpPH Kak IPOM3BOAHBIE KapOOHOBBIX KHUCIOT. ['miaponwns
cIokHBIX 3¢upoB. XKupsl. [unponus xupos. [IpuMenenue xupos. buonoruyeckas
POJIBb )KHAPOB.

VriaeBomsl:  cOCTaB, KiaccH(HKalus  YrJIeBofoB  (MOHO-, QM- H
nonucaxapuasl). [0K03a — MpOCTeHINi MOHOCAXapuA: OCOOEHHOCTH CTPOCHHUS




MOJIEKYJIBI, (PU3NYECKHe U XUMUYECKHEe CBOUCTBA (B3aMMOAEHCTBHE C THAPOKCUIOM
meu(1l), okuciaeHre aMMuadHBIM pacTBOpoM okcuza cepebpa(l), BoccraHOBIEHHE,

OpoJXeH¥e TIII0KO3bI), HaX0XJEHHE B IPUPOJIE, IPHMEHEHNE, OMOIOrHUecKas POk,
®orocunTe3. @pyKTO3a KaK H30Mep IITFOKO3HIL.

Kpaxman u nemtono3a kak npupogHsie moiuMepbl. CTpoeHHe Kpaxmala U
nemnono3sl. Dusuueckne M XUMHUYECKHe CBOMCTBa KpaxMmana (TUApOIU3,
KauyeCTBEHHasl peaKIus C HOI0OM).

OKCIEepUMEHTANbHbIE METOJAbl K3yUeHHs BELIeCTB W HUX IMpeBpalleHui:
IpOBeZicHHe, HaONIOJIeHNe W OIMCaHKHe IeMOHCTPAIIMOHHBLIX OIBLITOB: I'OPEHME
CIUPTOB, Kaue€CTBEHHBIE pPeaKIMy OJHOATOMHBIX CIUPTOB (OKHCJIEHHE S3TaHOoJa
okcunom Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOEHCTBHE TIIHIEPUHA C
rugpokcunoMm Meau(ll)), anpaerunoB (OKUCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u rumpokcmmom wmenu(ll), B3auMonelicTBHE Kpaxmajia C HOAOM),
IIPOBEJICHUE IIPAaKTUYECKON pabOThI: CBOMCTBA PacTBOPa YKCYCHON KHCIIOTHI.

PacuérHrble 3amaumn.

Brluncnenuss mo ypaBHEHHIO XUMHYECKOH peaknuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOI'O BELIECTBAa WU MPOAYKTa PeakLMH IO U3BECTHBIM Macce,
00BEMY, KONUYECTBY OJHOTO U3 UCXOIHBIX BEIECTB MU MPOIYKTOB PEaKIIHK).

A3oTcopepxaliyie opraHuuecKue CoeTUuHEHMS.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHuYecKue coequHenns. Puznyeckue u
XHMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha IpuMepe INIMLKWHA). brojorudyeckoe
3HaYEHUE aMUHOKHCIIOT. [lenTumpr.

benku kak HpHUPOAHBIE BBICOKOMOJIEKYJSPHBIE coequHeHus. I[lepBuyHasi,
BTOpMYHAsi M TpPEeTHYHasl CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBa OENKOB:
THPOJIN3, eHaTypalusl, KaueCTBeHHbIE PeaKIuy Ha OeIKH.

OKCIIEPUMEHTAIbHBIE METOAbI HW3YYECHHUs BEIIECTB M HX IPEBPAILIEHUIA:
HaOIoleHNe U OIMCaHKe ,ueMOHCTpaiII/IOHHBIX OIIBITOB: JCHATypalys OeIKOB MPH
HarpeBaHWU, [IBETHBIE PEaKIMK OEJIKOB.

BricokomosiekyasipHble COeHHEHHS

OcCHOBHBIE NOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM: MOHOMED,
TOJIUMEp, CTPYKTYPHOE 3BEHO, CTeleHb MOJMMEPU3allUH, CPEIHAsS MOJIEKy IApHas
Macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEOVHEHHN —
NIOJIMMEPU3aLIMsl U MIOJIUKOH ICHCALIHS.

OKcllepuMeHTaNbHble METONbl H3YYeHHs BEIIEeCTB W WX IPEeBpallleHuii:
O3HaKOMJIEHHE ¢ 00pa3laMi MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanys MeXIpeaAMETHBIX CBs3el MPU U3yYEHHM OPraHMYECKON XUMUM B
10 kmacce ocyIiecTBISETCS 4Yepe3 HCIONb30BaHHE Kak OOIIMX €eCTEeCTBEHHO-



Hay4HBIX MOHSTHM, TaK U TOHATHH, SBIAIONIMXCA CHCTEMHBIMH JUIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

O6mIue ecTeCTBEHHO-HAyYHbIE TIOHATUS: SIBJICHNE, Hay4HBIA (aKT, rumoresa,
3aKOH, TEOPHs, aHAIIU3, CHHTE3, Kiaccu(UKanys, INepuoJANIHOCTh, HabIoneHue,
U3MepeHue, IKCIIepUMEHT, MOIEIMPOBaHUE.

dusnka: MaTepus, OSHEprus, Macca, aToM, OJEKTPOH, MOJIeKyJa,
SHEPreTHYECKHi YpPOBEHb, BEIIECTBO, TeNO, OO0BEM, arperarHoe COCTOSHUE
BElleCTBa, (hHU3NUECKUe BEIMIUHBI U €IUHUIIBI X U3MEPEHUS.

Buomorus: KieTka, opraHusM, 6uocdepa, oOMeH BelIeCTB B OpraHU3Me,
doTocuHTe3, OGUONIOrMYECKH AaKTHBHBIE BellecTBa (OenKw, yTJIEBOIBI, KUPBI,
(epMeHTBI).

I'eorpadus: MUHEpaJIbI, TOPHBIE IIOPOJBI, IOJIE3HBIE HCKOIaeMbIe, TOILIUBO,
pecypcHl. ,

TexHOJOrUs: IIHINEBbIE MPOAYKTHI, OCHOBBI DPAallMOHAILHOIO IUTAHUA,
MOIOIIHE CPEICTBA, JIEKAPCTBEHHbIE 1 KOCMETHYECKHUE IIPenaparsl, MaTepHalbl U3
HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



TIJIAHUPYEMBIE PE3VJIBTATHI OCBOEHMS ITPOTPAMMEI 110 XM
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JJMYHOCTHBIE PE3YJbTATLI

®I'OC COO ycranaBnuBaeT TpeOOBaHMsS K pe3yabraTaM OCBOCHMSA
00y4aloIMMKCST TPOTPaMM  CPEIHEro  OOIIero obpasoBanus (JIMYHOCTHBIM,
MeTanpeJMETHEIM H  IIPeIMETHEIM). HayuHO-MeTOqMYECKOH OCHOBOW  JUIs
pa3pabOTKH ILIAHUPYEMBIX PE3yJNbTAaTOB OCBOCHUA NMPOrpaMM CpeAHEro o01ero
06pa3oBaHys ABJISETCS CUCTEMHO-IEATEBHOCTHBIN MOJXO,

B COOTBETCTBHUM C CHUCTEMHO-AESITENBHOCTHEIM IIOOXOJOM B CTPYKTYype
JINYHOCTHBIX Pe3yJbTATOB OCBOGHMS NpeaMeTa «XUMHS» Ha YpPOBHE CPEIHETO
0611ero o0pa3oBaHus BEIIENEHBI CIIEIYOe COCTABIIAIONIME!

OCO3HAHHWE OOYYAIOIMMHUCS POCCHHUCKOH TIPaKAAHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOONPEACIICHHIO;

HaJMYye MOTHUBAIMH K 00y UYECHHUIO;

IleJIeHANPABIIEHHOE Pa3BUTHE BHYTPEHHMX YOEXKICHUH JTUYHOCTH Ha OCHOBE
KIIFOUEBbIX IEHHOCTE! ¥ HCTOPUYECKUX TPaIULKil 6a30BOM HAYKU XUMUY;

FOTOBHOCTH M CIIOCOOHOCTh OOYyYarolIUXCs PYKOBOACTBOBAaTbCA B CBOEH
NeSATENBHOCTH LEHHOCTHO-CMBICIOBEIME YCTAHOBKaMH, NPHCYIMMHU LETOCTHOM
cHCTEME XHMHYECKOT0 00pa30BaHus;

HaJIM4YKe [IPaBOCO3HAHMS SKOJIOIMYECKOM KyJIBTYPHl U cnocoGHocm CTaBUTH
I[EJIM ¥ CTPOUTD JKU3HEHHEIE IUIaHEL.

JIMYHOCTHBIE pE3yJIbTAaThl OCBOSHUS INpeaMeTa «XHMHs» INOCTHIAIOTCS B
eIMHCTBE Yy4eOHOM ¥ BOCIHUTATEIBHOM [EATEIBPHOCTH B COOTBETCTBHM C
T'YMaHHUCTHYECKAMHU, COLMOKYIbTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMH LIEHHOCTAMHU
¥ WIealaMH POCCHICKOro IpaKHAHCKOro OOIIecTBa, IPHHATHIMH B OOLIeCTBe
HODMAMHM W  TpaBWIAMH  [OBEIEHHs, CHOCOOCTBYIOLUMH  IpOIECCaM
CaMOIIO3HAaHMUS, CaMOpPa3BUTHS M HPABCTBEHHOI'O CTAaHOBJICHHSA JIMYHOCTH
06y YaroImuXcs. |

JIMYHOCTHBIE pe3yNbTaThl OCBOEHMS IIpeaMeTa «XHMHSD»  OTPaXaloT
c)OPMUPOBAHHOCTD OIBITAa II03HABATEIBLHOM M MPaKTHYECKOH MEATEILHOCTH
06y4aroIUXCsA [0 peali3allii IPUHATEIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacTH: '

1) rpa:kgaHCcKOro BOCIIHMTAHMS:

OCO3HAHHS 00YYaIOIMMHUCS CBOUX KOHCTHTYIMOHHBIX IIPaB M 00A3aHHOCTEH,
yBa)XEHMsI K 3aKOHY H IIPaBOIIOPSIKY

IpENCTaBICHUS. O COLMAIBHBIX HOpMax ¥ NpaBUIaX MEXIMIHOCTHBIX
OTHOIIICHHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKO# [IeSITETBHOCTH IIPU CO3JAHUU YIEOHBIX
IIPOEKTOB, PEIIEHUH YUeOHBIX U MO3HABATENBHBIX 33/1a4, BBIIIOJTHEHUY XUMUYECKUX
HKCIIEPUMEHTOB; .

CIIOCOOHOCTH IIOHHMMAaTh W MpPUHUMATh MOTHUBBI, HaMEpeHHsd, JIOTHMKY H
apryMEHTHI JPYTHX MPU aHATU3e Pa3IMIHbIX BUJIOB y4eOHOU NesATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHMsSI K HCTOPHYECKOMY M HAy4YHOMY HAacCJeIHIO
OTE€YECTBEHHOMN XUMUM;

YBKEHHS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUH U IPAKTHYECKOTO
NPUMEHEHHSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTMIKEHUS HayKU €CThb pe3ynbTaT
JUIUTENBHBIX ~ HAOMIOJNEHWH, KpPONOTIUBBIX OSKCIEPUMEHTAIBHBIX IIOUCKOB,
MIOCTOSIHHOTO TPY/la YYEHBIX U IPAKTUKOB;

HHTEpeca U MMO03HaBaTeIbHBIX MOTUBOB B IIOJIYyYE€HHUH U ITOCIEAYIOLLEM aHAIIA3E
uH(pOpMAaIIMH O MTePENOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UYEeCTBEHHON XVMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, THYECKOTr'0 I0BEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIllH, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSIMU,
U IIPUHUMAaTh OCO3HAHHBIE PEIIeHMs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TOBEACHHE W TOCTYIIKM CBOHMX TOBapHIei c
NO3UIMH HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IOCIENCTBUNA 3TUX
IOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

IIOHMMaHUs [eHHOCTe 370poBOoro u Oe3omacHoro obOpasa KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOLICHHS K COOCTBEHHOMY (uU3MuYecKoMy H
IICUXAYECKOMY 3[I0POBBIO;

COONMIONEHUsT TpaBUJ 0Oe30MacHOro OOpallleHHsl C BellecTBAMH B OBITY,
IIOBCEIHEBHOM JKU3HU U B TPYJIOBOH I€ATEIbHOCTH;

IIOHMMAaHUs LIEHHOCTU MpPaBWJ HHIUBUIYAJIBHOIO U - KOJUIEKTUBHOI'O
0€e30MacHOro MOBEIEHNUS B CUTYAIHSX, YTPOXKAOIIUX 3JOPOBBIO U XU3HH JIIOJEH;

OCO3HAaHMs IIOCIEACTBUI M HENPUATUS BpPEIHBIX NMPUBBIYEK (yHmOTpeOJIeHHUs
QJIKOT0JIsI, HAPKOTHUKOB, KypeHHS);

S) TpyAoBOro BoCIMTAHMS:

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIeIOBaTEIbCKOM
JeATeNbHOCTH, OOIIECTBEHHO IIOJEe3HOM, TBOPYECKOM W JOPYrHMX BHIAX
NesITeIbHOCTH;

YCTaHOBKM Ha AaKTMBHOE Yy4YacTHE B pEIICHUH IPaKTUYECKUX 3aJad
COLIMaIbHOM HaIpaBJIEHHOCTH (B paMKaxX CBOETro Kjacca, IKOJIbI);



MHTEpeca K IPaKTHIECKOMY U3YUSHHUIO NPO(EeCccuil pasinyHOro poja, B TOM
YlcIle Ha OCHOBE IIPUMEHEHHUS IPeIMETHBIX 3HAaHUM 10 XUMUHU;

YBa)keHHs K TPY.Y, JIOSM TPy.a U pe3yIbTaTaM TPYIOBOU JeATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHIUBHAYaIbHOHM TpPAcKTOPHU
obpazoBanus, Oynymieil mpodeccud M peanu3alud COOCTBEHHBIX JKH3HEHHBIX
IUIaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

SKOJIOTUYECKH 1I€JIECOO0pA3HOr0 OTHOILICHUS K IpPHUpPOJe, KaK HUCTOYHUKY
CYILIECTBOBAHMUS )XU3HU Ha 3eMJI€;

MOHAMAHHS TNIOOANBHOIO XapakTepa BKOJIOTHYECKUX MpOoOJeM, BIHSHHS
HKOHOMHMYECKHX IPOLIECCOB HA COCTOSHIE IIPUPOJHON M COLUATIBHON CPEIbl;

OCO3HaHHS HEOOXOAMMOCTH WCIIONB30BaHMs JOCTHIKEHHH XHMHUM IS
pelIeHUs BOIPOCOB PalliOHAIBHOIO IPUPOIOIIOIb30BaHUS;

aKTUBHOTO HENPUATHS JeHCTBHIA, MPUHOCSAIINX Bpel OKPYKarolleu
IPUPOIHON Cpele, YMEHUs IPOTHO3UPOBATh HEOJIArONPHSTHBIE 3KOJIOTHYSCKUe
TIOCJIECTBUS MPEeANPUHAMAEMBIX JIEHCTBHUI U NPENOTBPAIIATh UX;

HAJIWYMs PA3BUTOTO 3KOJIOTHYECKOTO MBIIUIEHHUS, SKOJIOTHIECKON KyJIbTYPBI,
OIIBITa JesITENIbHOCTHU HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCS MMH B IIO3HABATENBHOW, KOMMYHHUKATHBHONW M COLUAIBHOM
IPaKkTHKe, CIOCOOHOCTM M yMEHHMs aKTMBHO IPOTHBOCTOSATH HIEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHHS:

chOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOLIENO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKU U OOLECTBEHHOM IIPAKTUKU; |

IIOHMMaHHs CHeNUPUKA XUMHM KaK HayKHd, OCO3HaHusg €€ poild B
(GOpMHUPOBAaHUN PALMOHAIBHOIO HAy4YHOI'O MBILUIEHHS, CO3JaHHHM LEIOCTHOIO
IpejcTaBieHns 00 OKpy KarolleM MHUpe KaKk O €IMHCTBE IPHMPOJLI U YEIOBEKA, B
TIO3HAHMM IPUPOTHBIX 3aKOHOMEPHOCTEH M PELICHHH Ipo0JIeM COXpaHEHUs
IPUPOJHOTO PAaBHOBECUS;

yOeXXIEHHOCTH B OCOOOM 3HAYMMOCTM XUMHMH JJIs  COBPEMEHHOMH
IUBIIM3AIMN: B 8 T'yMaHHCTHYECKO! HAIIPaBIeHHOCTH M BaYKHOMN POJIH B CO3aHAH
HOBOH 6a3bl MaTepUANBbHOM KyJNbTYpbl, pEIIeHHH IJOOAJIbHEIX IpobieM
YCTOMYHUBOTO Pa3BUTHSI YEJOBEUECTBA — CHIPhEBOM, SJHEPIE€TUYECKOH, IHIIEBON M
5KOJIOTHYECKOM 6e30MacHOCTH, B Pa3BUTHH MEAULUHBI, 00ECIHEYEHHH YCJIOBHUM
YCIIEIIHOTO TPYAa U SKOJIOTHUeCKr KOM(MOPTHOM )KU3HU KaXI0T0 4IeHa 00LIeCTBa,;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJOB
TIO3HAHMSI, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh
HOJly4aeMble 3HaHUS JJIs aHajIu3a U OOBICHEHHs ABIIEHUH OKPYXKalOIEro Mupa 1



IIPOUCXOMAMMUX B HEM M3MEHEHHUH, yMEHHUs ieliaTh OOOCHOBAHHBIE 3aKIIFOIEHHS Ha
OCHOBE HAay4YHBIX ()aKTOB ¥ KMEIOIIUXCS JAaHHBIX C [EJIIO MOy YeHHA NOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BaTh XUMHYECKHE 3HAHUA I
peleHus MpobJIeM B pealbHbIX KHU3HEHHBIX CUTYallUAX;

MHTepeca K TIO3HAHUIO ¥ UCCIIEN0BATENbCKON eI TeIbBHOCTH,

FOTOBHOCTM ¥  CIOCOOHOCTM K  HENpephIBHOMY OOpa3sOBaHHMIO U
caM0oOOPA30BaHMI0, K AaKTHBHOMY IIONYYEHHMIO HOBBIX 3HAHHH IO XHMHH B
COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTIMUY;

MHTEepeca K 0COOEHHOCTSM TpyZAa B PasiMYHBIX cdepax MpodeccHoHaNIbHOU

JeATEIIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIe pe3yTbTaThl OCBOEHHs YYeOHOro HpeaMera «XuMusD) Ha
ypPOBHE CpeJIHEeT0o 00IIero o6pa3oBaHus BKIIFOYAIOT:

3HauuMble  JUIS  (OPMHUPOBAHHWS  MHPOBO33PEHHA  OOydarolIuxcs
MEeXUCIMILUIMHAPHEIE (MEXIpeIMeTHbIe) OOLIeHayYHbIE IIOHATHS, OTpakarolye
IIeJIOCTHOCTh HAyYHOM KapTWHBI MHpa M CIEHU(QUKY METOIOB IO3HaHMS,
HCIIONB3yEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, sSBICHHE,
IIPOLIECC, CHCTEMa, HayYHbIH (aKT, IPHUHIMII, [HIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHs, HcCIIe/JOBanye, HaGIIIoIeHNe, U3MEePeHHe, SKCIIEPHMEHT U IPYTHe);

yHUBEpCAIbHbIe y4yeOHble AeicTBHA (II03HAaBaTebHBIE, KOMMYHHUKATHBHEIE,

PeryJIATUBHBIE), obecreurBaroIye (dbopMHpOBaHHe (byHKIMOHAIBHOU
IPaMOTHOCTH M COLIMAIBHOM KOMITETEHIIUH 00y4YarolUXCs;
CIIOCOOHOCTH o0yJaroImuxcs UCIIOJIB30BaTh OCBOEHHEIE

MEXIUCLUIUIMHAPHBIE, MUPOBO33PEHYECKIE 3HAHUS U yHHBEpPCAIbHBIE yUeOHBIE
IEMCTBUS B ITO3HABATEILHON U COIMATBHON IIPAKTUKE.

MeTtanpeaMeTHble pe3yJbTaThl OTPaXKalOT OBJIAJCHHE YHHBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATENIbHBIMH, KOMMYHHMKATHBHBIMM ¥  PETYJIATUBHBIMU
JIECTBUSIMHU.

OBnagenne YHHBepCAJIbHbIMH y4eOHBIMH No3HABATeJIbHBIMHU
JAeHCTBUSAMM:

1) 6azoBble JiOrHYecKHe AeHCTBHS:.

CaMOCTOATENBHO  (OPMYJIHMPOBaTh M aKTyalU3UpoBaTh  INpobiemy,
BCECTOPOHHE €& pacCMaTpHUBaTh;

ONpeNeNsATh LeNu MAeSTelIbHOCTH, 3ajaBasd IlapaMeTPbhl W KPHUTEpPUHd HX
IOCTYKEHHSI, COOTHOCUTD PE3YJIBTAThI AEATENBHOCTH C IIOCTABIIEHHBIMU IEISIMHY,

UCIIOJB30BaTh IPU OCBOCHUU 3HAHUM IPHEMBI JIOTMYECKOIO MBILIUIEHUS —
BBIJIEIATh XapaKTepHbIe MPU3HAKH MOHATHH M yCTaHABIUBATh MX B3aHMOCBS3E,



MCIIONB30BaTh COOTBETCTBYIOIIME MMOHATUS I OOBSICHEHUS OTAEIBHBIX (aKTOB M
SIBJICHHUM;

BBIOMpATh OCHOBaHHMS M KpPHTEPHH Ui KilacCHGUKAlM{ BEIIeCTB |
XUMHUYECKUX peaKIuil;

yCTaHABJIMBAaTh MNPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY HM3y4YaeMbIMHU
SBIICHUAMU,

CTPOUTH JIOTHUECKUE pacCyXAeHus (MHIYKTWBHBIE, MIEAyKTUBHEIE, IIO
AHAJIOTHMH), BBISABISATH 3aKOHOMEPHOCTH W IPOTUBOPEYHS B pPacCMaTpHUBAEMBIX
SBJIEHHAX, (HOPMYJIUPOBATH BHIBOBI M 3aKIIOUCHIS;

MIPUMEHSATH B IIpoliecce IMO3HaHMs, UCIOIb3yeMble B XMMHUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, MPE0OPA30OBEIBATH MOAEIBHBIEC IPEACTABICHUSA — XUMHUYECKHIMA
3HaK (CHMBOII) 3JIEMEHTa, XUMHUYecKas (opMyJia, ypaBHEHUE XUMUYECKON peaKIuu
— MpH pelleHUHr y4eOHBIX [MO3HABATeNIbHBIX U MPAKTUYECKUX 3alad, INPUMEHSATH
Ha3BaHHbIE MOJIETIbHBIEC MPEACTABICHUS [JIA BBISBICHUS XapaKTEPHBIX IIPH3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX pPeaKuil.

2) 6a3oBble Hcc/Ie0BaTeIbCKHE JeHCTBUSA:

BJIaJIETh OCHOBAaMH METOJOB HAy4HOI'O IO3HAHHA BEIIECTB M XHMHYECKHX
peaxkuuii;

dbopMyJIMpOBaTh LENIU U 3aJJa4X UCCIIeJOBaHUs, UCII0Ib30BaTh II0OCTaBICHHBIE
U CaMOCTOSITEJIbBHO C(OpPMYJIMPOBAHHBIE BOIPOCHI B Ka4yecTBE MHCTPYMEHTA
IIO3HAHUS U OCHOBBI JUIS (JOPMHUPOBAHUS THUIIOTE3BI [0 MPOBEPKE NPaBUIBHOCTH
BBICKa3bIBAEMBIX CYIKJICHH;

BIaJeTh HAaBBIKAMHM CaMOCTOSTENIBHOIO IUIAHUPOBAaHUSA M IPOBEACHHS
YUEHHUYECKHX DKCIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHUS HAONIOAATh 3a XOAOM
mporecca, CaMOCTOSTENFHO IPOTHO3UPOBATh €ro pe3ysbTar, (OpMYyJIHPOBaTH
000011IeHNSI U BEIBOJIBI OTHOCUTENIFHO JOCTOBEPHOCTH Pe3yJIbTaTOB HCCIIEeIOBAHU,
COCTaBJIATh 0OOCHOBaHHBIN OTYET O MPOJIETaHHOMN paboTe;

npuoOperaTh ONBIT YYEHUYECKOH HCCIEeNOBATeNIbCKOM "M IPOEKTHOU
NesITeNbHOCTH, IPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
IIOMCKY METOJIOB PEIeHUs IPAaKTUUECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METOJIOB
ITO3HAHMUSI.

3) paGorta ¢ unopmanmeii:

OPUCHTHPOBAThCA B PAa3IMYHBIX HCTOYHHKAX UWHPopMauuu (HaydHO-
HOIMyJISIpHAs. JUTEparypa XUMUYECKOrOo COJEp)KaHHs, CIpaBOYHBIE I0COOMS,
pecypcbl MHTEepHeTa), aHATM3UPOBAaTh MH(DOPMAIIHIO PA3IMYHBIX BUIOB U (OpM
IIpEeACTaBICHUS, KPUTHYECKU ‘OLICHUBATH et JIOCTOBEPHOCTH 51
HEIIPOTUBOPEYNBOCTb;



(GopMyIMpOBaTh 3ampPOCHl U MPUMEHATh Pa3IMYHBIE METOABI P IIOMCKE M
oT6ope HHPOpMALKH, HEOOXOAUMOH My BHINONHEHWs Y4YeOHBIX —3ajad
OMpeneNnEHHOro THIIA,

nproOpeTaTs OIBIT HCHOJB30BAHUA HHPOPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH U Pa3INYHBIX TOMCKOBBIX CUCTEM,

CaMOCTOSITEJILHO  BHIOHMpaTh  ONTHMAaIbHYIO  (GOpMy  IpeICTaBICHUS
HHpOpMAIMH (CXeMBI, rpaduKH, JUarpaMMbl, TaOIUIEI, PACYHKH U APYTHE);

HCIIONB30BaTh HAYUHEIN A3BIK B KAYECTBE CPEICTBA IIPU PabOTe C XUMHIECKOH
ur(OpMaIHeii: MPUMEHATh MeXTpeaMeTHble ((QH3MYeckue W MaTeMaTHYecKue)
3HAK{ ¥ CHMBOJIBI, HhOpMyYJIbl, aO0peBUATy phl, HOMEHKIIATYPY;

UCIIONE30BaTh W IpeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HarJISTHOCTH.

OsJiajieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JAeACTBUSIMH:

3a/1aBaTh BOIPOCKI 110 CYLIECTBY 00CYXIaeMOM TeMbl B XOJie JUalora u/miu
JIMCKYCCHM, BBICKa3bIBaTh Uied, (OpMyIMpOBaTh CBOM  IMPEUIOKEHUS
OTHOCHUTEJIFHO BBITTOJTHEHUS MIPEAJIOKEHHON 3a1a4H;

BBICTYIIaTh C Ipe3eHTaluell pe3yJbTaTOB II03HABATEIBHON MAEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSTEIBHO HII COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJHEHUH
XMMHYECKOr0 JKCIEPHUMEHTa, MIPaKTHIeCKOH paboThl IO HCCIENOBAaHHIO CBOWCTB
W3y4aeMBIX BEIIECTB, peau3ali y4yeOHOro MpoeKTa U (pOpMyIMpPOBATh BBIBOJIbI
10 pe3yJbTaraM IPOBEIEHHBIX HCCIEOBaHUI IyTEM COIIACOBAHUS IIO3MLIHUMA B
XoJ1e 00CyXIeHHsI 1 OOMeHa MHEHUSIMU.

OByaieHne YHHBEPCAJIbHBIMH PeryJISTUHBHBIMH JeHCTBUSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBAaTh M OCYILIECTBIIATH CBOKO ITO3HABATENIbHYIO
IesATebHOCTh, OmpeeNssi e€ Lenu W 3aladd, KOHTPOIMpOBaTh M II0O Mepe
HEOOXOMUMOCTH KOPPEKTHUPOBaTh IpeaaraeMblii ajlrOpUTM MACWCTBUM IIpU
BBIIIOJIHEHMH Y4YeOHBIX M HCCIENOBaTeNBCKUX 3alad, BbIOMpaTh Haumboiee
3¢ (eKTUBHBIN CIOCO0 MX pelleHHs ¢ Y4YETOM IIOJNyYeHHs HOBBIX 3HAHHMH O
BEIeCTBaX ¥ XUMUYIECKUX PeaKlIUsX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH IEATEIPHOCTH Ha OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

MNPEAJMETHBIE PE3YJIbTATDI
10 KJIACC

IIpenmeTHBle pe3ynbTaThl OCBOeHHMsS Kypca «OpraHudeckas XUMUSD»
OTpaXKaroT:

COPMUPOBAHHOCTh ~ IPEACTaBICHUH O XHUMHYECKOHM  COCTaBJIIOLIEH
€CTEeCTBEHHO-HAYYHOU KapTHHBI MUpPa, PO XHMMHH B IO3HAHHUU ABJICHUM IPUPOIBI,



B (OPMHpPOBAHUM MBIIUIEHAS W KyIBTYpbl JIMYHOCTH, eé (YHKIIMOHAIBLHOU
IrPaMOTHOCTH, HEOOXOUMMOH JUIsl PEIIeHUs NPaKTHIeCKUX 3a/ad I HKOJIOTUYECKH
060CHOBAHHOI'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IIPHPOJIHON CPee;

BIaJeHMe  CHCTEMOH  XMMHYECKHMX  3HAHHH, KOTOpas  BKIIOYaeT:
OCHOBOIIOJIATAIOIME TOHATHA (XUMHYECKHH SJIEMEHT, aToM, SJICKTPOHHAasd
060JI04Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTD, XMMUIECKas
CBSI3b, CTPYKTypHas (opMyna (pa3BépHyTas K COKpaIléHHas1), MOJIb, MOJISIpHAas
Macca, MOJISIPHBIH 00BEM, yIIIepOHBIH CKeIeT, pyHKIMOHAIbHAs TPYTIIa, Pa/uKall,
M30MepHIs, H30Mepbl, FOMOJIOTHYECKUH Psizl, TOMOJIOTH, yTIIEBOJOPOJEL, KUCIOPOA 1
a30TCOfepKAIME COGJUHEHHs, MOHOMEp, TMONHMMEp, CTPYKTypHOE  3BCHO,
BBICOKOMOJIEKYJIIPHBIE ~COCIMHEHHUs ), TEOPUM M 3aKOHBI (Teopusi CTPOEHHUS
opraHudeckux BemecTB A. M. ByriepoBa, 3aKOH COXPaHCHHs MAacChI BEIIECTB);
3AKOHOMEPHOCTH, CHMBOJMYECKUH $3bIK XUMHH; MHPOBO33PEHIECKHE 3HaAHWAL,
Jiealide B OCHOBE IIOHUMAHUS INPUYMHHOCTH K CHCTEMHOCTH XHMHYCCKHX
ABJEHMH, (AKTONOrMYecKHe CBEJIEHUs O CBOMCTBAX, COCTaBe, IONyHdEHUH U
Ge30MacHOM HCIIONb30BAHAN BAXKHEMIINX OPraHMYeCKUX BEIIECTB B OBITY H
IPAKTHYECKOH JIEATEILHOCTH YeI0BEKa,;

c(OPMHUPOBAHHOCTh YMEHMH BBIBISTH XapaKTEPHBIC MPU3HAKH IIOHSTHUH,
yCTaHABIMBATh WX B3aHMOCBA3b, UCIOJIB30BATH COOTBETCTBYIOLIME IMOHATAS IpH
OIIICAHHI COCTABA, CTPOSHHS U TIPEBPAIIEHNUIT OPTAaHMIECKHIX COeUHEeHHI;

c(OPMUPOBAHHOCTE YMEHHH HCIOJB30BaTh XMMUYECKYIO CHMBOIMKY A
COCTaBJICHUS MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOMN)
GOpMyN OpraHMYeCKMX BEIIECTB M YPABHECHMH XHMHECKHX peakuui,
M3rOTABJIMBATH MOJENIM MOJIEKYJ] OPraHMYECKHMX BEIIeCTB Ul MIUIIOCTPAIMH HX
XMMHAYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAaHHOCTh YMEHHH YCTaHABIUBAaTh IPUHAIVIEKHOCTE H3yIEHHBIX
OpTraHHYeCKHX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K onpeenEHHOMY
KJIaccy/rpymme coeIuHeHuil (YIJIeBOXOpPOIbl, KHCIOPON M a30TCOACPHKAIIne
COEIMHEHUs], BBICOKOMOJIEKYJIAPHBIE COGJMHEHHMs), JAaBaTh HM HA3BaHUS 110
cuctemaruueckoii Homenkiarype (IUPAC), a Takxe NPUBOAUTL TPUBHAIBHBIC
Ha3BaHHWSA OTIENbHBIX OPTraHMYECKWX BEUIECTB (3THJIEH, IPONMIEH, alETHICH,
STUJIEHTIIUKONb, TIIHNEpPHH, (eHos, (hopManbIeru], aleTalbJerui, MypaBbHHAL
KHCIIOTa, YKCyCHasl KHCIIOTa, OJIEMHOBas KUCJIOTa, CTeapHHOBAas KUCIIOTa, TIIF0KO33,
dpyKTO3a, Kpaxmall, HeJIojI03a, IIHIHIH);

cOpMHUPOBaHHOCT YMEHHs ONpPENeNATh BHIbI XUMHYECKON CBfA3H B
OPTaHHYECKMX COeIMHEeHNUsIX (ONMHAPHBIE M KPAaTHBIC);

c(OPMUPOBAHHOCTD YMEHHA TNPHUMEHSTH IONONKEHHA TEOPHH CTPOCHHA
opraHudecKux BemecTB A. M. ByTieposa mist 00bACHEHHS 3aBUCHMOCTH CBOICTB
BEIIECTB OT UX COCTaBa M CTPOCHHSL; 3aKOH COXPAaHCHUsI MAaCChl BEIICCTB;
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c)OPMUPOBAHHOCTH yMEHHUH XapaKTepH30BaTh COCTAB, CTPOCHHE, HU3HISCKHE
I XAMHYECKHe CBOWCTBA THUIMYHBIX TMPEACTABUTENICH pa3UYHBIX KJIacCOB
OpraHUYECKUX BelecTB (MeTaH, 3TaH, STUIICH, IPOIIUIIEH, alleTUIIEH, Oyramuen-1,3,
MeTWIOyTaaueH- 1,3, 6eH3011, METaHOI, STaHOJ, STUICHIIUKO]Ib, MIUIEPHH, ¢enou,
aneTanbIerus, MypaBbiHas M YKCYCHasl KUCIIOTHI, TJIFOK03a, Kpaxmall, IIeJIII0JI033,
aMHMHOYKCyCHAs KHCJIOTa), WIIIOCTPUPOBATh FEHETHYCCKYIO CBA3b MEXIY HUMH
YpaBHEHMSIMM COOTBETCTBYIOIIMX XHMMYECKHX pEaKUUd C HCIONb30BaHHEM
CTPYKTYPHBIX (GOPMYII;

c(hOpMHUPOBAHHOCT YMEHHS XapaKTepu30BaTh NCTOYHUKHU YITI€BOJOPOAHOIO
CBIpBs (He(Th, IPUPOHBIH Ta3, yrolb), CIIOCOOk! UX NepepaboTKH U IPAKTHIECKOe
TIpYMEHEHHE TPOIYKTOB NepepaboTKH,

c)OPMHUPOBAHHOCTH YMEHHH MPOBOAUTH BBIYHCICHUS II0 XMMHYECKUM
ypaBHeHHsM (Macchl, 00BEMa, KOIMYECTBA MCXOAHOIO BEIECTBA MIIM NMPOAYKTa
PEaKIUY [0 H3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJHOTO U3 MCXOMHBIX BELICCTB
WJIK TIPOJyKTOB peakiun);

c(hOPMUPOBAHHOCTh yMEHMI BlaJeTh CHCTEMOH 3HAaHUH 00 OCHOBHBIX
METOZaX HAayYHOIo [MO3HAHHS, UCIIONB3YEMBIX B XUMHUM IPU U3yUCHUH BEIIECTB U
XMMAYECKHX SIBJICHUN (HabIoIeHre, N3MEPEHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE),
HCIIONIB30BaTh CHUCTEMHBIE XUMHUYECKHE 3HaHWS JUI NPUHATHS pEIIeHH! B
KOHKPETHBIX JKU3HEHHBIX CUTyallUsiX, CBA3aHHBIX C BEIECTBAMH M HX
pUMEHEHUEM;

c(hOPMUPOBAHHOCTh YMEHHI COONIONATh PABHIIA MONB30BAHUS XUMIIECKON
nocyzoif W J1abopaTOpHEIM OGOpY/JOBAaHMEM, a TAaKXKe MpABHIa OOpalIeHHsA C
BEIECTBAMU B COOTBETCTBHMHU C HMHCTPYKLHUSIMH IO BBIIOJHEHHIO JaOOPaTOPHBIX
XVUMHUYECKUX OIIBITOB;

c)OPMHUPOBAHHOCTS YMEHUI IUIAaHUPOBAaTh M BBIIOJNHATH XUMHYECKHUi
SKCIIepHMeHT (IpeBpalleHUs OPraHAIECKUX BELIECTB IPK HATPEBaHHH, IOy IeHHE
STHUJIEHA M U3yYEeHHE ero CBOMCTB, KaUEeCTBEHHbIE PEAKIIMM OPraHUYECKHMX BEIIECTB,
IeHaTypalys GeIKOB [IPU HarpeBaHUH, LIBETHBIE PEaKIUU OEIIKOB) B COOTBETCTBUM
C IpaBWIaMH TEXHUKHA Oe30IIaCHOCTH HpH OOpallleHMd ¢ BEIECTBaMH U
1a0opaTopHbIM  O0OpYIOBaHMWEM, IPEACTABIATh PE3YJIbTAThl XMMHUYECKOI'O
3KCIIEpUMEHTa B (opMe 3alucH ypaBHEHHH COOTBETCTBYIOLIMX peakluid u
(bopMyIHpPOBaTh BEIBOJBI HA OCHOBE 3THUX PE3YJILTATOB;

cOPMHUPOBAaHHOCTh YMEHHHM KPUTHYECKH aHAJIU3UPOBATh XHMHYECKYIO
MHGOPMAIMIO, HOTy4aeMyl M3 pasHbIX HCTOYHHKOB (CpelcTBa MacCOBOM
uHopmarum, UHTEpHET U JpyTUX);

chOPMHpPOBAaHHOCT, ~ YMEHUH  COOMIOJaTh  IIpaBHa  3KOJOTHYECKU
IeJIECOO0Pa3sHOro IMOBeIeHUs B OBITY M TPYNOBOM JMEATEIbHOCTH B IEJAX
COXpaHEHMs] CBOErO 3I0POBBS M OKpY’XKaloLeW IPHUPOAHOM Cpensl, OCO3HABATh
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OMACHOCTh BO3JEHCTBHMS Ha J>KUBBIE OpPraHU3MBI ONpPEHEIEHHBIX OPraHUYECKHX
BEIeCTB, MOHMMAas cMbICH mokasarens [1JIK, MOSCHATH Ha HpUMepax CIOCOOBI
YMeHBIIEHHs ¥ TPEJOTBPAIICHHS WX BPEJHOTO BO3JEHCTBAS HA OPTaHU3M
YeJI0BeKa;

I OOYYAIOIUXCSE C OrpaHUYEHHBIMH BO3MOXHOCTSIMU 370POBBSA: yMEHHUC
NpUMEHATh 3HAHUS 00 OCHOBHBIX [OCTYIIHBIX METOJaX IO3HAHWS BEIIECTB H

XUMHYCCKHUX HBHCHHﬁ;
JIsT  CJICIBIX H CJ'I&6OBI’II[$IHII/IX 06yqa10mnxc;1: YMEHHE HCII0JIb30BaTh

penbedHO-TOUeuHy0 cucTeMy o0o3HaueHu# JI. bpailis ms 3amuch XUMUIECKUX
dbopmyL. '
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eé nepepaboTKu

15

IIpuponnsie
UCTOYHUKHU
YTJIEBOAOPOJIOB:
NPUPOAHBIH ra3 u
IOy THBIE
He(TSIHbIE rassl,
He(Th U MPOIYKTHI
e€ mepepaboTKH

16

KonrponsHas
pabota mo paszaerny
«YTII€BOZOPOIBI»

17

IIpenensHbIE
OJTHOATOMHBIE
CIIMPTHL: METAHOJI
U 9TaHOIL.
BonoponHas cBs3b

18

MHoroaroMHsIe
CIUPTHL:
STUJICHITTUKOJIb K
[IIALEPUH

19

@eHon: cTpoeHue
MOJIEKYJIbI,
¢busnyeckue u
XHUMHYECKHE
CBOMCTBa,
IIPIMEHEHUE

20

Anbneruaer:
(bopManbaeru u
aleTaIbICTH/I.
Aueron

21

OIHOOCHOBHEIE
IpeenbHBIE
KapOOHOBEIE
KHCJIOTHI:




MypaBbUHAS 1
yKCyCHas

22

ITpakTruueckas
pabota Ne 2.
«CBoiicTBa
pacTBOpa
YKCYCHOH
KHCIIOTBI»

23

CreapuHoBas U
OJICHHOBAs
KHCJIOTHI, KaK
IIPeICTaBUTENN
BBICIIIHNX
KapOOHOBBIX
KHCJIOT

24

MpE11a Kak coytu
BBICIIIAX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIEE ACICTBUE

25

CoxHble 3GUpEI
KaK IPOU3BOJIHBIE
KapOOHOBBIX
KuCJIOT. ['uaponus
CJIOXHBIX 3(prupoB

26

XKupsr: ruaponus,
IIpUMEHEHUE,
Ouonoruyeckas
POJIb XKUPOB

27

VrieBodsl: cocTas,
KJIaccu(pUKaIusl.
Baxuetimmue
MIPEJICTaBUTEIIN
[UII0KO034,

¢bpykTo3a,
caxaposa

28

Kpaxman u
LEJUTIONI03a KaK
IIPUPOIHEIE
IIOJIUMEPEI

29

KontposnbHas
paboTa o pazneiy




«Kucnoponcomepx
amryue
OpPraHun4cCKuc
COCOAUHCHUA»

30

AMUHEL
METHJIAMHH U
AHWIINH

31

AMHHOKHCJIOTEI
KakK aM(pOTEpHBIC
OpraHu4ecKue
COEIMHEHH S, HX
OHOJIOrHYECKOe
3HAYECHHE.
IlenTuner

32

benku xax
MIPHPOJHEIE
BBICOKOMOJIEKYJISIP
HBIE COSHUHEHUS

33

Utorosas
KOHTpPOJIbHAS
pabora.OcHOBHBIE
MMOHATHS XUMHHU
BBICOKOMOJIEKYJISIP
HBIX COeIUHEHUMH

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCIMHEHUH,
IImacTmaccsl,
Kay4yKH, BOJIOKHA

OBILEE
KOJIMYECTBO
YACOB IO
TIPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOLECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYHEHUKA

METOINYECKHUE MATEPUAJIBI IJIS1 YUYUTEJIA

I ®POBBIE OBPA3OBATEJIbHBIE PECYPCBI M PECYPCBI CETH

HNHTEPHET



