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MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa mo XMMuM Ha YpOBHE CpenHero obmiero oOpa3oBaHus pa3zpaboraHa Ha ocHoBe DexepanbHOTO
3akoHa OoT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoii @enepaunmn», TpeOoBaHUil K pe3yabTaTam
ocBocHHS (emepasbHON 00pa3oBaTENbHONW TporpaMMbl  cpeaHero ooOmero obpaszoBanms (POII COO),
MpeCTaBICHHBIX B DefepanibHOM rocyIapcTBeHHOM oOpasoBatenbHoM ctannapre COO, ¢ yu€rom Konmemniuu
npenojaBanus ydeOHoro mnpeamera «XuMHUs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®expepanum,
peaNM3yIoNInX OCHOBHBIE 00pa3zoBaTeNbHBIE IPOTPAaMMBI, W OCHOBHBIX MONOKEHUH «CTpaTernu pa3sBUTH
Bocniutanus B Poccuiickoit @eneparu Ha nepuon 1o 2025 roga» (Pacnopsbkenue [IpaBurensctBa P® ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJXOIOB K pa3pabOTKe MPOrpaMMBbl MO XHUMHH, K OIpeleNieHnto oOmiel cTpareruu oOydeHus,
BOCIIMTaHUSI U Pa3BUTHsA OOydaromuxcs cpeacTBaMu ydeOHoro mpenmera «Xumus» s 10-11 kmaccoB Ha
0a3oBoM ypoBHe cocTaBwiH KoHIentyanbHeie monoxkeHuss GI'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJeH,
CoJIepKaHus, pe3yaIbTaTOB O0yUeHHS U TPeOOBAHUN K YPOBHIO MIOATOTOBKH BEITYCKHHUKOB.

XuMudeckoe oOpazoBaHHE, MONy9aeMO€ BBITYCKHUKAMH O0O0Ie00pa3oBaTEeNbHON OpPTraHM3alNH, SBISETCS
HEOTHEMJIEMOM dYacThi0o uX oOpazoBaHHOCTH. OHO CIY)KHT 3aBepIIAlOIIAM OTalOM pealn3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYIIHUX IIEIOCTHOW CHCTEME XHMHUYECKOTO
o0Opa3oBaHus. DTH NEHHOCTH KacalOTCs TMO3HAHUS 3aKOHOB MPUPOIbBI, (POPMHUPOBAaHUS MHPOBO33PEHUS M OOIIeiH
KYJIBTYPHI YEIOBEKa, a TAKKe IKOJIOTHIECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U IPUPOTHOMN Cpee.
Peanmsyercss xuMudeckoe oOpa3oBaHHe OOyUAIOMIMXCS Ha YPOBHE CPETHET0 O0Imero oOpa3oBaHUs CPEICTBAMH
ydueOHOro mpeamera «XWMHs», COJAEpKAHHE M TOCTPOSHHE KOTOPOTO OMpeAeNieHbl B MPOTpaMMe IO XFMHHU C
y4€TOM CHEelU(PUKNA HAYKH XUMHUH, e€ 3HaUYCHUS B TO3HAHWH MPUPOABI M B MAaTEPHUAIBHON KU3HU OOIIECTBa, a
TaKKe C Y4€TOM OOIIMX IeNed W MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHETO
obmiero obpazoBanns B Poccuiickoit deneparum.

XUMUS KaK 3JeMEHT CUCTEMBI €CTeCTBEHHBIX HAyK UTPAeT O0COOYIO POJIb B COBPEMEHHOW NMBUIIM3AIVH, B
CO3/IaHNU HOBOW 0a3bl MaTepHalbHOW KynbTyphl. OHa BHOCHT CBOW BKJIaX B (OPMHUPOBAHHE DPalMOHAIHLHOTO
Hay4YHOTO MBIIIJICHHS, B CO3aHNE TIEIIOCTHOTO MPECTAaBICHI 00 OKPYKAIOIIEeM MUPE KaK O eIUHCTBE MMPUPOJIBI H
YeloBeKa, KoTopoe (OpMUPYETCsl B XUMUAW Ha OCHOBE TIOHUMAHMS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA,
OCO3HAHUS B3aUMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB, X CBOWCTBAMH M BO3MOKHBIMH 00JIaCTAMH TPUMEHEHHSL.

TecHO B3aMMOJEHMCTBYS C JPYTMMH E€CTECTBEHHBIMH HAayKaMH, XHMHUS CTajla HEOThEMJIEMOH 4YacThIO
MHUPOBOH KYJIBTYPHl, HEOOXOMUMBIM YCIOBHEM YCIEIIHOTO TpyJa ¥ KU3HU KaXJOro 4WIeHa OOIIecTBa.
CoBpeMeHHass XMMHS KaKk HayKa CO3MJaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBlieHa Ha pelIeHHe
I00AMBHBIX  MPOOJEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEUSCTBA — ChIPhEBOM, HSHEPreTHUYSCKOM, IHIICBOH,
9KOJIOTHUYECKON 0€30MacHOCTH U OXPaHbI 3/J0POBBSI.

B cooTBeTcTBUM ¢ OOIIMMU IEJIIMU U IPUHIMIIAMH CPEIHETO 00IIero o0pa3oBaHus COJIEPIKaHUE MpeaMeTa
«Xumus» (10-11 knaccel, 0a30BbIN YPOBEHb M3YUYCHHS) OPUSHTUPOBAHO MPEUMYIIICCTBEHHO Ha OOIICKYIbTYPHYIO
MOJITOTOBKY OOYyYaroIuXxcs, HEOOXOJUMYIO UM JUIS BBIPAOOTKH MHPOBO33PEHUECKUX OPHEHTHPOB, YCIICHIHOTO
BKIIIOYEHUS B JKWM3Hb COIMyMa, MPOJOJDKCHUS OOpa3oBaHMs B Pa3UYHBIX O0JACTAX, HE CBSI3aHHBIX
HEINOCPEICTBEHHO C XUMHUEH.

CocTaBIsONUME TIpeaAMeTa « XUMHUS» SBJISIOTCS 0a30Bble Kypchl — «Opranudeckas xumus» U «O0Imas u
HeopraHudyeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOW HAyKH:
crcTeMa 3HAHWH 110 HEOPraHMYECKOW XUMHU (C BKIIIOUEHUEM 3HAHHMU M3 OOIIeH XMMUW) U OPTraHUYeCKOW XUMHUH.
@opMHpPOBaHHE JAHHOW CHCTEMbI 3HAHWW NMPH HW3YYEHHH TPEAMETa 0OECIeYrBAEeT BO3MOXKHOCTh PACCMOTPEHUS
BCETO MHOTO00OPAa3Hs BEIIECTB HA OCHOBE OOIIHMX MMOHATHI, 3aKOHOB M TEOPUH XUMHH.

CtpykTypa comepkanusi KypcoB — «Opranumdeckas xumus» H «OOmmass W HeopraHWYecKas XHUMHSDY
chopMHpoBaHa B TMporpamMme MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOJXO7a K W3YYEeHUIO Y4eOHOTO MaTepuaia u
00yCIIOBJIEHa HCTOPHUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha OINPEeNIEHHBIX TEOPETHUECKUX YPOBHsX. Tak, B
Kypce OpraHMYecKONW XHMHH BEIIEeCTBA pAcCMaTPUBAIOTCA HAa YPOBHE KIIACCHYECKOH TEOPHUH CTPOCHHSA
OpPraHWYEeCKUX COEIMHEHNH, a TaKXKe Ha YPOBHE CTEPEOXUMHUECKUX U AIIEKTPOHHBIX MPEACTABICHUNA O CTPOCHHUU
BemecTB. CBefeHNsT 00 M3y4aeMbBIX B Kypce BEIeCTBax MAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB JO CIIOMKHBIX
OHMOJIOTUYECKU aKTUBHBIX COSIMHEHUH. B Kypce opraHnyeckoil XMMUH MOJTYy4aloT pa3BuTHe chopMUpOBaHHBIE Ha
YpPOBHE OCHOBHOrO o0Omiero o0pa3oBaHusl NEpBOHAYaJbHBIE INPEACTaBICHUS O XUMHYECKOH CBS3H,



KJIACCU(UKAIIMOHHBIX TPHU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHHS, O XUMHYECKOI
peakuuu.

[lox HOBBIM YIiIOM 3peHUs B IipeaMeTe « XUMHUsD» 0a30BOr0 ypOBHS pacCMaTpPUBAETCA U3yUCHHBIH Ha yPOBHE
OCHOBHOro 00miero o0pa3oBaHUS TEOPETUYECKUH MaTepual M (DAKTOJOTMYECKHE CBEICHHS O BEIIECTBaX H
XMMUYECKOM peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmias W HeopraHuveckas XHMHUSI» OOy4arolIuMcs
MPEIOCTaBIsAETCS. BO3MOXKHOCTH OCO3HATh 3HAUYEHHE MEPUOJMYECKOrO 3aKOHAa C OOIIETEOPETHUECKHX H
METOAOJIOTUYECKUX TMO3UIMHA, TIyO’Ke TMOHITh HCTOPUYECKOEe H3MEHEHHEe (YHKIMH 3TOr0 3akoHa — OT
o6o01maromei 10 00bSICHAIOMIEH 1 MPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BaXKHEMIIMX BEIIECTBaX, UX COCTaBE, CTPOSHUM, CBOMCTBAX M NMPHUMEHEHHUH, a
TaK)K€ 0 XUMHUECKHUX peaKklUsX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX NMpOTEKaHus aomnoiHseTrcd B kypcax 10 u 11
KJIACCOB 3JIEMEHTAMHU COJIEPKaHUs, MMEIOIMMHU KyJIbTYpOJOTHYECKHH W MPUKIAJHOW XapakTep. OTH 3HAHUA
CIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3U XHUMHHU C IPYTUMH HayKaMH, PacCKphIBalOT €€ pojib B MO3HABATENFHON U
MPaKTUYECKOU JeSITETHHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAYKEHHS K MIPOLIECCY TBOPUECTBA B 007IaCTH
TEOPUH W TPAKTUYECKUX MPUIOKEHUH XUMHH, TIOMOTAIOT BBHIMYCKHHKY OPHEHTHPOBATHCS B OOILIECTBEHHO M
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH, KDUTUYECKH OCMBICIMBATh WHPOPMALIUIO U IPUMEHATh
e€ I MOMONHEHUs 3HaHUH, pelIeHNs UHTEUIEKTYaJIbHBIX U AKCIEPUMEHTAIBHBIX MCCIEA0BaTENbCKUX 3a7ad. B
LEJIOM CoZiepKaHue yueOHOro npenmMeTa « XuMHUsD) TaHHOTO YPOBHSI M3yUYEHHsI OPUEHTHPOBAHO Ha (hOpMHUPOBaHHUE
y 00y4aromuxcss MEPOBO33PEHYECKON OCHOBBI JUIsi TOHUMaHUsl Quiocopckux uael, Takux Kak: MaTepHalbHOE
€IMHCTBO HEOPraHWYeCKOr0 M OPraHMYecKOro Mupa, OOYCIIOBICHHOCTH CBOWCTB BEHIECTB HX COCTAaBOM U
CTpOEHHMEM, MO3HABAEMOCTh NPUPOAHBIX SBIEHUN MyTEM 3KCIEPUMEHTAa U pELICHUs MNPOTHUBOPEYUN MEXITY
HOBBIMH (D)aKTaMH W TEOPETHYECCKHMH TPEANOCHIIKAMH, OCO3HAHUE POJIM XMMHH B PEIICHHH DKOJOTMYECKHUX
npobieM, a Takxke NpobieM cOepekeHHs SHEPreTHYECKUX PECYPCOB, CBHIPbS, CO3JaHUS HOBBIX TEXHOJOTHH H
MaTepHasoB.

B mnane pemreHus 3aqaq BOCIUTAHUS, PA3BUTHS U COIUAIN3ANNAN 00yUJAIOIINXCS IPUHATHIC TPOrPaMMON IO
XUMHAH TIOIXOIBl K OIPENEICHHUI0 CONEPXKAaHUS W TMOCTPOCHUS TpeAMeTa NpeaycMaTpuBaioT (OpMUpPOBaHHE
YHHUBEPCATBHBIX YICOHBIX JEHCTBHIA, UMEIOMINX 0a30BO€ 3HAUEHHE TS PA3TMYHBIX BHJIOB ICATEIHHOCTH: PEIICHUS
mpo0JieM, TIOUCKa, aHau3a U 00padoTKH MHPOpMAINK, HEOOXOAMMBIX ISl TPUOOPETEHUS OMBITA TPAKTHYECKON H
HCCIIeIOBATEIIHCKON JACSITETFHOCTH, 3aHIMAIOIIEH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B npaktuke mpernojaBaHus XMMHW KaKk Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, TaK M Ha ypPOBHE
cpemHero oomero o0pa3oBaHMs, TPU OIPEEICHUN COIEePIKATEIbHON XapaKTePUCTUKH Tellell M3ydeHHs IpeMeTa
HampaBlieHHEM TEePBOCTENEHHON 3HAYMMOCTH TPAJWUIMOHHO TPU3HAETCS (POPMHUPOBAHHE OCHOB XHUMHYECKOW
HayKH KakK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOW NEATEIHHOCTH YEeIOBEKAa M KaK OJHOTO W3
KOMITOHEHTOB MHPOBON KynbTypbl. C METOAMYECKOW TOYKH 3pEHHs] TaKOW MOJXOA K ONpeeNIeHUIo Ieleit
W3YYeHUS TpeIMeTa SBISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JTJaHHOW TOYKE 3PEHUS TIIaBHBIMH IEISIMU H3YYCHHUS npeaMera « Xumush» Ha 6a3oBoM ypoBae (10
—11 KJ1.) ABIAAIOTCS:

e (HopMHUPOBAaHUE CUCTEMbl XMMUYCCKUX 3HAHWIA KaK Ba)KHEHINEH COCTABIAIONICH €CTECTBEHHO-HAYYHOMH
KapTUHBI MHpa, B OCHOBE KOTOPOW JIEXKAT KIFOUEBBIC MOHATHS, (YHIAMEHTAIBHBIE 3aKOHBI M TEOPHUHU
XIUMHH, OCBOEHHE S3bIKa HAyKHW, YyCBOGHHWE H I[MOHMMaHWE CYIIHOCTH JOCTYIHBIX 000O0IeHH
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOPHEH UX Pa3BUTHUS M CTAHOBIICHUS;

e (QopMupoBaHHE W Pa3BHTHE MPEICTABICHUH O HAYYHBIX METOJax IO3HAHWS BEUICCTB M XMMHYECKUX
peakiuii, HeOOXOAMMBIX JUISl IPHOOPETEHUs] YMEHUH OPHEHTHPOBATHCSI B MUPE BEHICCTB U XUMHUECKUX
SBJIEHUN, UMEIOIIUX MECTO B IIPUPO/IE, B MPAKTUYECKON 1 MTOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHUH U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOIIOEHHEM U O0BSICHEHHEM XMMHUYECKOTO
SKCIIEPUMEHTA, COOJIOJICHUEM TIPaBUII 0€30MIaCHOTO OOPAIIEHUS C BEIIECTBAMHU.

Hapsiny ¢ atuM, comepxarenbHast XapakTepHCTHKA Iesied M 3a/ad W3Y4eHHUs MpeaMeTa B MporpamMme Mo
XIUMHH yTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMH IMPHOPHUTETAMH B CHCTEME CPEIHETO OOIIEeTo
obpazoBanus. CerofiHs B IPENOJIABAHMM XUMHU B OOJIBIIEH CTENEHHW OTHAETCS TPENNOYTeHUE MPaKTUUECKOU
KOMITOHEHTE COJIep)KaHHsl OOy4YeHHs, OPHEHTHPOBAHHOW Ha TOATOTOBKY BBIIYCKHHKA OOIIE00pa30BaTENbHOM
OpraHu3alliy, BIAJEIONIero He HabopoM 3HaHMH, a (YHKIMOHAIBHOW TI'PAaMOTHOCTHIO, TO €CTh CIOco0aMH U



YMEHUSIMU aKTUBHOI'O IOJYYEHHs 3HAHUN M IIPUMEHEHUS UX B PEajlbHOM XU3HM Ul PELICHUS NPaKTHUCCKUX
3ajady.

B cBsi3u ¢ 3TUM NpH U3YYEHNUHU NpeAMeTa «XUMU» JOMUHUPYIOIIEe 3HaUeHHE MPHOOPETAIOT TaKhe LEIH U
3aJ1a4, KaK:

ajanTauusi OOyYaloIMXCsl K  YCIOBUSAM JWHAMHUYHO pas3BUBaiomierocss wmwupa, (GopMmupoBanue
WHTEJUIEKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K €aM00Opa3oBaHHIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY
MPUHATHIO TPAMOTHBIX pEIIEHWH B KOHKPETHBIX JKU3HEHHBIX CHUTyallMsIX, CBA3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHUEM;

¢dopmupoBaHue y O0OydJalOUIMXCs KJIIOUEBBIX HABBIKOB  (KJIIOYEBBIX KOMIETEHIIMI), HMEIOLINX
YHUBEPCANbHOE 3HAYEHHE MJIS Pa3lWYHbIX BHJOB MACATENbHOCTH: pELICHHs NpoOJieM, MOWCKA, aHauu3a M
00paboTku MH(OpMAMK, HEOOXOAMMBIX AJSl TIPUOOPETEHUS OMBbITA ACATENLHOCTH, KOTOpas 3aHUMAaeT BajKHOE
MECTO B MO3HAHWU XMMHUH, a TaKKe JUIA OLUECHKH C MO3UIUHA IKOJIOTHYECKOH 0e30MacHOCTH XapaKTepa BIUSHUS
BELIECTB U XMMHUYECKUX MIPOIIECCOB HAa OPTraHU3M YEIOBEKa U PUPOAHYIO CPEyY;

pa3BUTHE NO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEH OOYYarOIIMXCS:
CIOCOOHOCTH CaMOCTOSITENIbHO MpUOOpeTaTh HOBBIE 3HAHHWSA IO XUMHH B COOTBETCTBUM C >KM3HEHHBIMH
MOTPeOHOCTSIMHU, HCIIOJb30BaTh COBPEMEHHbIE WHPOPMAIMOHHBIE TEXHOJIOTHH I TIOWCKA M aHaIW3a y4eOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAIIA XUMUYECKOTO COJCP KaHus;

dbopMupoBaHHE W pa3BUTHE Yy OOYYalOUIMXCS ACCOIMATHBHOIO H  JIOTUYECKOTO  MBIIUICHHS,
HaOMIOIaTeNFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, IIPH
IUTAHUPOBAHUU U MPOBEJIEHUH XMMHUYECKOT0 SKCTIEPUMEHTA;

BOCIIUTaHUE y oOydaromuxcsi yOekIEHHOCTH B TYMaHHUCTHYECKOM HAmpaBlICHHOCTH XHMHUH, €€ BaKHOM
pOJM B pEUICHUH TI00ANBHBIX MPOOJIEeM palMOHAIBHOTO MPUPOAOIONB30BaHMS, MOTMONIHEHHS YHEPreTHYCCKUX
PeCypcoB M COXpaHEHHS IPUPOIHOTIO PABHOBECHS], OCO3HAHHS HEOOXOAUMOCTH OEpEeXKHOTr0 OTHOLICHUS K IPUPOIEe
U CBOEMY 3[OPOBBIO, a TaKXe NPHOOPETEHHs ONbITa HCIONb30BAaHHUSA MOJMYYECHHBIX 3HAHUM [UIA MPHUHATHA
I'PaMOTHBIX PELICHUH B CUTyallUsiX, CBSI3aHHBIX C XUMHUUYECKUMH SIBICHUSIMH.

B y4ueOHOM mmaHe cpemHero obmiero oOpa3oBaHHs MpeaMeT «XHUMHUsS» 0a30BOTO YPOBHS BXOIUT B COCTaB
npeaMeTHon obnactu «EcTecTBeHHO-HAyYHBIE IPEIMETHI.

OOmee 4McIO YacoB, OTBEACHHBIX Al M3YYEHHS XHMMUHM, Ha 0a30BOM YpOBHE CpeOHEro OOIIero
oOpa3zoBanus, cocrapusieT 68 vyacoB: B 10 xmacce — 34 vaca (1 vac B Hememo), B 11 ximacce — 34 gaca (1 gac B
HEJIEIIO ).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHNYeCKONH XMMHH

[IpenMer oprannyeckoid XuMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B MOITYYEHHU HOBBIX BEIIECTB M MaTepUaoB. TeopHsl CTPOEHHUS OpPraHMYECKHX
coenunennii A. M. bytiepoBa, e€ ocHoBHbIe monokeHHA. CTpPyKTypHbIE (OPMYJIBI OPraHMYECKHX BEIIeCTB. | oMomnorus, u3oMmepus. XUMHYECKasi CBS3b B
OpPraHUYEeCKUX COETUHEHNUAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kiaccupUKaMH OPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHWYecKUX COCAMHEHHMH (cucTeMaThdeckas) W TPUBHAIbHBIC Ha3BaHUS
BAKHEHUINUX MMPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

JKclepuMeHTAILHBIE METO/Ibl U3yUYCHHUs BEIIECTB U MX MPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3liaMi OpraHM4ecKUX BEUICCTB M MaTepHallaMH Ha WX OCHOBE,
MOJICIIMPOBAaHHE MOJICKYJl OpPraHMYECKHX BEUICCTB, HAONIOJACHUE W OMUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHHIO OPraHMYECKHX BEIECTB IPH
HarpeBaHuu (TUIaBlieHUE, O0YTIIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psia. MeTaH u 3TaH — MPOCTEHIINE MPEJCTABUTENHN AIKaHOB: (U3UUYECKUE U XMMUYECKHE CBOMCTBA (peakiuu
3aMelIeHHs U TOPEHHUs), HaX0XKIEHUE B IPUPOJE, TIOTyUIEHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJOTUYECKUN psii. DTWIEH W NPOMUICH — MPOCTEHINe MPEJACTABUTENN alKeHOB: (H3MYECKHE M XMMHUYECKUE CBOWCTBA
(peakunu THAPUPOBAHUS, TAIOT€HUPOBAHUS, THAPATAIINN, OKUCIICHHS U IOJIMMEPHU3aIliH ), IOJy4YeHNe U IPUMEHEHHE.

Ankanuensl: OyTtagueH-1,3 u meTwiOyTamuen-1,3: cTpoeHue, BaXHEWIINEe XMMUYECKAE CBOWCTBA (peakius nonuMmepusanun). [loxydeHne CHHTETHYeCKOro
Kay4yKa ¥ pe3HHBI.

AJIKMHBI: cOCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTHUECKHH Psl. AUETWIEH — NPOCTEHIINA NMPEeACTaBUTENb AIKMHOB: COCTaB, CTPOEHHE, (HU3MUECKUE U
XMMUYECKHE CBOMCTBA (PeaKkLMy THAPUPOBAHMS, TATOT€HUPOBAHUS, THAPATALN, TOPEHUS), TIOJIyYCHHE U IPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, Gpu3NUECKUE U XMMUYECKHE CBOWCTBA (PEeaKUUM TaJIOTeHUPOBAHHUS W HUTPOBAHMS), MOIyYEHHE W NpUMEHeHue. 10ayon:
cocmas, cmpoenue, Qusuueckue U XUMUYECKUEe CEoUCMEa (Peakyuu 2alo2eHUpO8aHus U HUMPOBAHUs), NOayuenue U npumeHenue. TOKCHUYHOCTH APEHOB.
I'enetnyeckast cBsI3b MEXKAY YIVIEBOAOPOAAMH, IPUHAAIEKAIUMH K Pa3IMUHBIM KIIaCCaM.

[Ipupoanbie MCTOYHHMKH YriieBogopoaoB. [lpupoansiii ra3 u momyTHele HedTsHble ra3bl. HedTs 1 e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH:
NEPEroHKa, KPeKUHr (TePMUUYECKUN, KaTaTUTUIECKUi ), muponu3. [Iponykrel nepepaboTku He(TH, UX TPUMEHEHHE B POMBILIUICHHOCTH U B ObITY. KaMeHHBIH yromns
U IPOJYKTHI €T0 MepepadoTKH.

OKcIepuMEeHTAIbHBIE METOABI M3YUeHHs BEILECTB M MX MPEBPAaLICHUI: 03HAKOMIIEHHE ¢ 00pa3laMu IIacTMAacC, KayuyyKoB U pe3uHbl, Kojutekunu «Hedte» u
«YT0JIbY», MOAECTMPOBAHUE MOJIEKYJ YTIIEBOAOPOJIOB U FAJIOTEHONPOU3BOAHBIX, IPOBEICHIE IPAKTUIECKON PaOOThI: MTOyUYSCHHE 3TUIICHA U U3YYEHHE €TI0 CBOMCTB.

PacuéTHrie 3agaun.
Brruncnenust mo ypaBHEHHIO XUMHUYECKOM peakiiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WK IPOAYKTA PEAKIIMU M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIICCTB MM MPOAYKTOB PEAKIIUH ).



Kucaopoacoaep:kaniue oprannyeckue coeJuHeHUs

[IpenenpHBIE OZHOATOMHBIE CIUPTHL. METaHON W JTaHON: CTPOEHWE, (PHU3NYECKHe W XHMHUYECKHEe CBOWCTBA (PEakIMi C aKTUBHBIMH MeETaJIaMH,
raJoreHOBOJOPOAaMH, TOpeHHe), MpuMeHeHne. BogopoaHbie cB31 MEKAY MOJIEKyJIaMH CIIUPTOB. JleficTBIE MeTaHOIa U 3TaHOMA Ha OPTaHU3M UYeJIOBeKa.

MHOroaToMHbIe CIUPTHL. DTWICHTIUKOIh M TIHMLIEPHH: CTPOCHHE, (U3NYECKHUE U XMMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIETOYHBIMH METaJJIaMHu,
KadecTBEHHAsl peaKIysi HA MHOTOATOMHBIE CIIUPTHI). JlelicTBHE Ha OpraHu3M uenoBeka. [[puMeHenne rauueprta 1 3TUICHTITUKOJSL.

deHom: cTpoeHNEe MONIEKYIIbI, PU3HYECKHe U XUMHUYecKre cBoicTBa. TokcuyHOCTh (eHona. [Ipumenenne genona.

Anpnerunpl U kemouwvl. DopMmanblerui, aueTalbIeTUA: CTPOCHHE, (U3IMUECKHE M XHUMHUYECKHE CBOWCTBA (PEaKIMH OKHCICHUS M BOCCTAHOBIICHHS,
KayeCTBEHHbIC PEaKLIH), IOJyYeHNE 1 TPUMEHEHHE.

OnHOOCHOBHBIE TIpeeNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbiHAS M YKCYCHAs KUCIIOTBI: CTpOCHHUE, (U3NUECKUEe U XUMHUYECKHe CBOWCTBA (CBOMCTBa, 0OIIHe
JUISL Kiacca KUCJIOT, peakuus dTepudHuKalnm), moidydeHue u npuMenenne. CTeapiHOBast U OJIEUHOBAsI KUCIOTHI KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT.
Mpl1a KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIee eHCTBHE.

CrnoxxHble pUPHI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. ['uaponns cinoxubix 3¢upos. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. bruonornyeckas poib
KHUPOB.

VYraeBoapl: cocTas, KinaccupuKanus yriaeBoJoB (MOHO-, TU- U Monucaxapuipl). [Toko3a — mpocTemmii MoHOcaxapul: 0cOOEHHOCTH CTPOCHUSI MOJICKYJIB,
¢u3nyYecKue M XMMHUYECKHE CBOWCTBa (B3ammonelicTBue ¢ ruapokcuaom meau(ll), okuciieHne amMmuadHbIM pacTBOpOM OKcuaa cepedpa(l), BoccTraHOBICHHE,
OpOrKeHHUE TITIOKO3bI), HAXOKICHHE B IPUPOJIE, TpUMEHEeHHe, Ononornyeckas posib. @orocunres. @pykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemmono3a kak NpupojHble moiaumepbl. CTpoeHHe KpaxMmana W IesuTrosno3bl. Pu3ndeckre W XMMHUYECKHEe CBOMCTBA Kpaxmana (THApOoJn3,
KauecTBEHHAsI PEaKIsi C HOJIOM).

JKclepuMEeHTAILHBIE METO/IbI U3YyUCHHUS BEIIECTB U MX MPEBpAIllCHHI: IPOBE/IeHNE, HAOII0ICHUE U OITUCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHUE CIIUPTOB,
KauyeCTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKHCIEHHE 3TaHoja okcuaoM Mmeau(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJIEHCTBHE TIHUIIEPUHA C THAPOKCHIOM
meau(ll)), anpaerunoB (okucieHHEe aMMHAadHBIM pacTBopoM okcuaa cepedpa(l) u ruapoxcumpom memu(ll), B3ammozeiicTBUe Kpaxmania ¢ HOJOM), MPOBEICHHE
MPaKTUYECKOW PabOTHI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrle 3amaqmn.

Brruncnenust mo ypaBHEHHUIO XUMHUYECKOHW peakiiu (Macchl, 00bEMa, KOIIMYECTBAa UCXOAHOTO BEIIECTBA MM MPOIYKTa PEAKIUU TI0 U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIINH).

A3oTcoepiKkalye OpraHnIecKiue COeTMHEHMS.

AMUHOKHUCIIOTHI KaK aM(OTepHbIE OpraHundeckue coennHenns. Puznveckne U XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha IpuMepe INiniuHa). buonornyeckoe
3HaYeHNE aMUHOKUCIOT. [lenTumpl.

Benku kak TpUpOIHBIE BBICOKOMOJIEKYIJSIpHBIE coequHeHMs. [lepBuuHas, BTOpWMYHAs M TPETUYHAS CTPYKTypa OelKOB. XHMMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, IEHATypaltsl, KaueCTBEHHbIE PEaKIMi Ha OEJIKH.

OKcIepUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB W MX INPEBpallleHUH: HAaOJIIOJCHUE U ONMHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: ACHATYypalus OEJIKOB NpH
HarpeBaHWH, BETHbIE PEAKIIUH OEIIKOB.

BbicokomouieKyJIsIpHBIe cCOeIUHEHUS

OCHOBHBIE IOHATUSA XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPHU3AaLMH, CPENHAS MOJIEKYIIpHas
Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJIISIPHBIX COEMHEHUN — MOJIMMEPU3aLus U MOJIMKOHCHC AL,



DKCIIepUMEHTAIBHBIE METOJBl M3y4YEeHHs BEIICCTB M MX HPEBPAIICHUIl: 03HAKOMIICHHE ¢ 0oOpaslamMy NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexrnpeMeTHbIC CBS3H.

Peanu3anusi MeXIPEAMETHBIX CBS3EH NPU M3YYCHHH OpraHM4Yeckod XxumuH B 10 Kiacce OCYIISCTBISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHbBIX TIOHATHI, TaK ¥ TOHSTHUM, SIBISIFOLMXCS CHCTEMHBIMHU JUIS OT/ICNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHSTHSL: SIBICHUE, HAYUHbI (aKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIIU3, CUHTE3, KIacCU(UKALUs, IEPUOANIHOCTD, HAOIIOICHHE,
U3MEpCHHUE, SKCIICPUMEHT, MOJICTTMPOBAHUE.

dusuka: Marepus, dHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, DHEPreTHYCCKUil ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BEIICCTBA,
(U3HYEeCKUE BEIIMYUHBI U SAMHUIIBI UX H3MEPEHHUSI.

buonorus: xierka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3me, (OTOCHHTE3, OMOJOrMYECKH aKTHUBHbIC BellecTBa (OCNKH, YIJICBOIbI, KHPBHI,
(bepMeHTHI).

['eorpadusi: MUHEPaJIbI, TOPHBIC OPOIBI, TOJIE3HBIC HCKOMIACMBbIE, TOIUTUBO, PECYPCHI.

TexHONMOrHs: THIIEBbIE MPOAYKTHI, OCHOBBI PALMOHATIBHOIO THTAHUS, MOIOIINE CPEICTBA, JICKAPCTBCHHBIC M KOCMETHYECKHE IMpenaparbl, MaTepHalbl W3
MCKYCCTBCHHBIX U CHHTETUYECKHX BOJIOKOH.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHUHN HA BA3OBOM YPOBHE CPEIHEI'O OBLIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yiabTaTaM OCBOCHHUS OOYdYalONIMMHUCS MPOTpaMM CpeJHero odmiero o0pa3oBaHUsl (JIMYHOCTHBIM,
METanpeaIMEeTHBIM W TpeAMETHBIM). HaydHo-MeToan4Yeckol OCHOBOWM Ui pa3padOTKU IUIAHHPYEMBIX pe3yJIbTaTOB OCBOEHHS MPOrpaMM CPETHETO OOIIero
00pa3oBaHMUs SBJISIETCS CUCTEMHO-IEATEIBbHOCTHBIN TTOAXO/.

B cooTBeTCTBHM C CHCTEMHO-AEATEIHHOCTHBIM ITOJXO0M B CTPYKTYpE JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMera « XUMHS» Ha YPOBHE CPEIHEro 00IIero
00pa30BaHMs BBIICIICHBI CIIE/TYIOIHE COCTAaBIISIONIHE:

OCO3HaHHE 00yYarOUIMMICS POCCHICKOMN IpaskIaHCKOI MICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPE/ICIICHHIO;

HaJIMYMe MOTHBAIIMHU K 00YYEHHIO;

LieJICHANPaBICHHOE Pa3BUTUE BHYTPEHHUX YOESKICHUI TMYHOCTH HA OCHOBE KITFOUEBBIX LIEHHOCTEH U HCTOPUYECKUX TPAaAULMI 6a30BOM HAYKHU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIUXCSl PYKOBOJCTBOBATHCS B CBOEH AEATENHHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMHM, NMPHUCYIIUMH LIEJIOCTHOH
crcTeMe XMMUYECKOro 00pa3oBaHus;

HaJIN4Me PABOCO3HAHUS SKOJIOTHUECKOH KYJIBTYpBl M CIOCOOHOCTH CTaBHUTH 1IN M CTPOUTH KU3HEHHBIC TUIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS NpeaMeTa «XHUMHs» JIOCTUTAIOTCS B EAMHCTBE Y4YeOHOH M BOCIMTATENBbHOW JESTEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH W HJEAJIaMH POCCHMCKOrO TpakKJaHCKOTO OOIIecTBa, MPHHATHIMH B OOIIECTBE
HOpMaMU ¥ MPaBUIAMH MOBEJICHHS, CIIOCOOCTBYIOLIMMH MPOLIECCaM CaAMOIIO3HAHMUS, CAMOPA3BUTUSL 1 HPAaBCTBEHHOTO CTAHOBIICHHS JIMYHOCTH 00YYaIOIINXCA.

JInuHOCTHBIE pe3yNnbTaThl OCBOCHHUS NpeAMeTa «XHUMHs» OTpPakaroT CHOPMHUPOBAHHOCTb OIBITA IIO3HABATEIBHOM M MPAKTHUECKOW JESTEIBHOCTH
00yYaroIuXcs M0 peaar3anry MPHHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:



1) rpa:kIaHCKOro BOCIIMTAHMSA:

OCO3HAHUS 00Y4aIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IPaB M 0053aHHOCTEN, YBAXKEHHS K 3aKOHY U IIPABOIOPSIKY;

MIPEJICTaBICHUS O COLMAIBHBIX HOPMaxX U MpaBHUiIaX MEKIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATENILHOCTH NPU CO3AAHWU YUEOHBIX NMPOEKTOB, PEHICHHH y4YeOHBIX W MO3HABATEIbHBIX 3a]ad, BBIIOJIHCHUU
XUMHYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh M IPUHUMATH MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTHI APYTHX MIPH aHaJIU3€ Pa3IndHbIX BUJOB YIEOHOH NesSTETbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHMSA '

LIEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEIHI0 OTEYECTBEHHON XUMUM;

YBaXEHHsI K IPOIecCy TBOPYECTBA B OOJACTU TEOPUM M MPAKTUUECKOTO MPUMEHEHUS XWMHH, OCO3HAHHUS TOTO, YTO AOCTIDKCHHS HAYKHd €CTh Pe3yibTaT
JUTMTENHHBIX HAOMI0JeHUH, KPOITOTIMBEIX KCIIEPUMEHTAIBHBIX MIOMCKOB, TIOCTOSIHHOT'O TPYy/a YUEHBIX U MPAKTUKOB;

HHTCpPECa W IMO3HABATCIIbHBIX MOTHBOB B IOJYUYCHHU W IMOCIICAYIOHICM aHalinu3¢ I/IH(bOpMa]_[I/H/I 0 IePCAOBBLIX JOCTUIKCHUAX COBpCMeHHOP'I OTEUECTBECHHON
XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPAaBCTBCHHOT'O CO3HAHUS, STHIUCCKOTO ITIOBECACHMA

CHOCO6HOCTI/I OLICHMWBATH CUTyalluH, CBA3AHHLIC C XUMHWYCCKUMU ABJICHUAMU, U IPUHUMATHL OCO3HAHHBIC PCHICHUA, OPUCHTUPYICH HAa MOPAJIbHO-HPABCTBCHHbLIC
HOPMBI U ICHHOCTH,

T'OTOBHOCTH OLCHUBATH cBOE IMMOBCACHUE M IIOCTYIIKKM CBOUX TOBapHHleﬁ C HO3I/I]_[I/II71 HPAaBCTBCHHLIX W MPAaBOBBIX HOPM M OCO3HAHUC HOCJICI[CTBI/I?I 9TUX
MTOCTYTIKOB;

4) ¢popMupoBaHNs KyJbTYPbl 310POBbA:

MOHUMAaHUsl [EHHOCTEH 370pOBOTO0 M 0e30MacHOro oOpasa KH3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

COOITI0ICHNS TIPaBIIT 0€30MACHOTO OOpAIeHHsI C BEIECTBAMHU B OBITY, IOBCEIHEBHOM KU3HU U B TPYAOBOU JEATEIHHOCTH;

MOHUMAaHUS LIEHHOCTH MIPAaBUJI HHAWBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€301acHOro MOBEACHHS B CUTYaLUsIX, YTPOXKAIOLINX 30POBBIO U )KU3HU JIIOACH;

OCO3HAHUS MOCIEICTBUMA U HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOICHHS aIKOr0Jisl, HAPKOTHUKOB, KypEeHUS);

5) Tpy10BOr0 BOCIMTAHMSA

KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKOMN IESTEIBHOCTH, OOLIECTBEHHO MOJIE3HON, TBOPUYECKOM U IPYTUX BUAAX ACSTEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acCTHE B PEIICHNH NPAaKTHUECKUX 33/1a4 COLMAILHON HAIIPaBICHHOCTH (B paMKax CBOETO Kilacca, LIKOJIbI);

WHTEpeca K MPaKTHYECKOMY M3YUYEeHHUIO Mpodeccuii pa3IuyHOro poja, B TOM YHCiie Ha OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaKEHHS K TPYLy, JIIOJSIM TPpyZAa U pe3ysbTaTaM TPYI0BOH NesITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHIYaJbHOH TpaeKTOpuH oOpa3oBaHus, Oyaymieil npodeccun U pealn3alid COOCTBEHHBIX XH3HEHHBIX IIJIAHOB C
y4€TOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUH, HHTEPECOB U OTpeOHOCTEH 0011ecTBa;

6) 3K0J10rH4YeCcKOro BOCIIUTAHMS:

9KOJIOTHYECKH LEJIECO00Pa3HOro OTHOLICHHUS K IPUPOJIE, KAK UCTOUHHUKY CYIIECTBOBAHHS KH3HU Ha 3eMJIe;

MOHUMAaHUS TI00aJBHOr0 XapakTepa SKOJIOTMYECKHUX MPOOJIeM, BIUSIHUS SKOHOMHYECKHUX MPOLECCOB HA COCTOSIHKE MPUPOTHON M COLUATIBHOM Cpebl;

0CO3HaHUs1 HEOOXOANMOCTH UCTIONB30BAaHHS AOCTIXCHUIN XUMHUH ISl PELLICHUS] BOITPOCOB PALlHOHATIBHOTO MTPUPOAOIOIb30BAHMS



AKTHUBHOTO HETPHUATHS NEUCTBHMA, NPHHOCAIIUX Bpel OKPYKAIOIMIEH MPHUPOAHOW cpele, YMEHHUS IPOTHO3UPOBATh HEOIArONpHATHBIC 3KOJOTHUCCKHE
MOCTEJACTBUS NPEeANPUHUMAEMBIX NEUCTBUN U MPEIOTBpAIlaTh UX;

HAJIMYMA Pa3BUTOIO OSKOJIOTMYECKOTO MBILIJIEHUS, SKOJOTMYECKOW KYJIbTYphl, OIBITA JACATEIBHOCTH DKOJOTMYECKON HAIpaBJICHHOCTH, YMEHHUS
PYKOBOZCTBOBAThCS IMH B TTO3HABATEIBHOW, KOMMYHUKATUBHOW M COITMAILHOM MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTHBHO IPOTHBOCTOSTH MICOJIOTUH XeMO(OoOuH;

7) IEeHHOCTH HAYYHOT0 MO3HAHUSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOW MPAKTHKH;

MOHMMAaHUs CHeHU(DUKY XWUMHHA KaK HayKd, OCO3HaHUs €€ poiau B (OPMUPOBAHUHM PAIMOHAIBHOTO HAyYHOTO MBIIUICHHUS, CO3JIaHUM IEJIOCTHOTO
MPEJICTABICHUS 00 OKpYXKAaIoIEeM MUpPE KaK O €AMHCTBE NMPHUPOJLI U YEJIOBEKAa, B MO3HAHWM NPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH NMPOOIeM COXPaHCHUS
MIPUPOJAHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00¥ 3HAYMMOCTU XUMUH IS COBPEMEHHOM IMBHJIN3AIIMU: B €€ TYMaHUCTUYCCKON HAIIPABJICHHOCTU M Ba)KHOW POJIM B CO3JIAHUU HOBOH
0a3bpl MaTepUAIBHON KYyJbTYPhI, PEUICHUH IIO0ATBHBIX MPOOJIEM YCTOHYMBOIO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETUUCCKOM, MUIICBON U IKOJOTHYCCKOMN
0€30MMacHOCTH, B Pa3BUTHUU MEIUITUHBI, 00CCIICYCHUN YCIOBHN YCIICIITHOTO TPY1a M SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXI0T0 YiIeHa O0IIeCTBa;

€CTECTBCHHO-HAYYHOW TI'PaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB ITO3HAHMSI, HCIIOJIB3YEMBIX B CCTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJTyYaeMbIC 3HAHUS [T aHAJIM3a U OOBSICHEHHUS SBJICHUI OKPYIKAIOIIEr0 MUPa U MIPOUCXOISAIINX B HEM M3MECHECHUH, YMEHUS JeJIaTh 00OCHOBAaHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4HBIX ()aKTOB ¥ UMEIOIIMXCS JAHHBIX C LIEIBIO MOYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO UCIIOIh30BaTh XMMUYCCKUE 3HAHMS [T PEIICHUSI TPOOJIEM B PeabHBIX XKU3HECHHBIX CUTYaIUAX;

HWHTEpeca K MMO3HAHUIO U UCCIIEIOBATENbCKOMN ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY 00pa30BaHHI0 U CaMOOOPa30BaHMIO, K aKTMBHOMY IOJYYEHHIO HOBBIX 3HAHWH [0 XMMUU B COOTBETCTBHH C
YKU3HECHHBIMU MIOTPEOHOCTAMH;

HMHTEepeca K 0COOCHHOCTAM TPYJIa B pa3IMUHbIX chepax npodeccuoHaIbHON AeITEeIbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHUS yUeOHOTOo npeaMeTa « XUMUS» Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus BKIIOYAKOT:

3HAYUMBIC 1151 (POPMHUPOBAHUSI MHPOBO33PEHUS 00YUAIOMIMXCS MEXAUCIUILTMHAPHBIC (MEXIPEIMETHBIC) O0IIeHAYYHbIC TOHSTHS, OTPAKAIOIINE [ETOCTHOCTh
HAYYHOUW KapTHUHBI MUpa U clelu(PHUKy METOMOB MO3HAHUS, MCIIONB3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIECTBO, HEPTHs, SBICHHUE, MPOIECC, CHCTEMA,
HAYYHBIH (aKT, IPUHIHIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UcCieJOBaHIe, HAOMIOJeHHE, N3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalIbHbIE y4yeOHble JeHCTBHUS (TTO3HABaTeNlbHBIE, KOMMYHWKAaTHBHBIC, pETYJISATHBHBIE), oOecrneunBaromme (popmupoBanne (yHKIIMOHATBHOMN
TPaMOTHOCTH U COIMAITBHON KOMITETEHI[H 00yYaroIiXCsl;

CHOCOOHOCTh OOYYaroIMXCSl HCIONB30BaTh OCBOCHHBIE MEXAMCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpCAJbHBIE ydeOHBIE IEHCTBHS B
[I03HABATEJIbHON U COLUAIBHOM MPAKTHKE.

MertanpeaMeTHbIEe Pe3yIIbTaThl OTPAKAIOT OBJIAICHIE YHUBEPCAIbHBIMH YU€OHBIMH TO3HABATEIbHBIMI, KOMMYHUKATUBHBIMU M PETYIATHBHBIMH JEHCTBUSAMI.

OBiafeHue yHUBEPCAIbLHBIMYU Y4eOHBIMH MO3HABATEILHBIMH JeHCTBUAMM:

1) 6a3oBble JiorHYecKHe AelcTBHS:

CaMOCTOSITEIBHO (POPMYIMPOBATEH U aKTYAIN3UPOBATh NPOOJIEMy, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIpEAETATh LETH JEATENBHOCTH, 3a/1aBast IapaMeTPhl U KPUTEPUU UX TOCTHKEHHSI, COOTHOCUTH PE3yJIbTaThl AEATEIHHOCTH C OCTABIEHHBIMU LIETSAMY;



WCTIOJIB30BaTh NPU OCBOCHHU 3HAHWH MPUEMBI JIOTHYECKOTO MBIIUICHHUS — BBIJCIATh XapaKTepPHbIC TMPU3HAKM TOHSATHH M YCTaHABIHMBATH WX B3aUMOCBS3b,
WCTIOJIb30BaTh COOTBETCTBYIOIINE TIOHSTHUS JIIsl OOBSICHEHHSI OTJEIBHBIX (PaKTOB U SBJICHUMN;

BBIOMPATH OCHOBAHUS M KPUTEPHHU IS KIACCH(DUKAIMK BEIIECTB U XUMHUCCKUX PEaKIIHii;

yCTaHABIUBATH MPUYNHHO-CICICTBEHHBIC CBI3H MEX/Y H3yIaeMbIMHU SIBICHUSIMHU;

CTPOUTH JIOTHUECKHE PACCYXACHUs (MHIYKTUBHEIE, IeyKTHUBHBIC, 10 AHATIOTHH), BRIABISATH 3aKOHOMEPHOCTH U TIPOTHBOPEUYHS B pACCMAaTPHUBACMBIX SBJICHHUSIX,
(hopMyIHUpOBaTh BBIBOBI U 3aKTIOUCHHUS;

MPUMEHATh B TPOIECCE IMO3HAHMS, WCIIOJNB3YEeMble B XUMHUH CHUMBOJHYCCKHAC (3HAKOBBIC) MOJEIH, MPEOOPa30BBIBATh MOJICIBHBIC TNPEACTABICHHUS —
XUMHYCCKUH 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYeCKast PopMyIia, ypaBHEHUE XUMUYCCKOW PEaKIUN — MPU PEIICHUH YYSOHBIX MTO3HABATEIBHBIX U MPAKTHYCCKUX 3aJ1a4,
MPUMEHSITh Ha3BAHHBIC MOJICTBHBIC MPECTABICHHUS [T BBIABICHHUS XapaKTEPHBIX MPU3HAKOB N3YUaeMbIX BEIECTB U XUMHUCCKHUX PEaKIINii.

2) 0a3oBbIe HCCJIeI0BATEILCKHE IeiiCTBUS:

BJIaACThL OCHOBAMHU METOAOB HAYYHOI'O MO3HAHUA BEIIECTB U XUMUYCCKUX peaKHHﬁ;

(hopMyIUPOBaThH LU U 3a7a4d HCCICIOBAHMS, MUCIOJIb30BATh MOCTABICHHBIC U CAMOCTOATENBHO C(HOPMYIMPOBAHHBIC BOMPOCHI B KaueCTBE MHCTPYMEHTA
IIO3HAHUS 1 OCHOBBI IJIsA (I)OpMI/IpOBaHI/I}I TUIIOTE3EI 110 IMMPOBEPKE NPABHUIIBHOCTH BbICKA3bIBACMbIX Cy)KI[CHI/II\/'I;

BJIaACTh HAaBBIKAMH CaAMOCTOSATCIIBHOIO INNIAHUPOBAHUA W IMPOBCACHHSA YUCHHUYCCKUX OSKCICPUMCHTOB, COBCPHICHCTBOBATL YMCHUA Ha6JHOI[aTI) 3a X0OO0M
MpoIIeCcca, CaMOCTOSTEIBHO MPOTHO3UPOBATh €ro pe3ysibTaT, (OpMYyJIUPOBaTh OOOOIICHUS M BHIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HMCCICIOBAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUYET O MPOJICIAHHOMN paboTe;

HpI/IO6pCTaTI) OIIBIT y‘-ICHPI‘IeCKOﬁ HCCHCI[OB&TCJH)CKOI\/'I u HpOCKTHOI\/'I ACATCIIBHOCTH, MPOABIIATH CHOCO6HOCTL U TOTOBHOCTH K CaMOCTOATCIIbBHOMY IIOUCKY
MCTOJOB PCHICHHA NPAKTUYCCKUX 3aJiad, IPUMCHCHUIO Pa3JIMYHBIX METOJOB ITO3HAHUA.

3) padorta ¢ undopmaumeii:

OpPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAaX MH(oOpManuu (HAyYHO-TIOMYJISIPHAS JIUTepaTypa XMMHUYECKOTO COJIep)KaHUs, CIPABOYHBIE MMOCOOHS, PEcypCh
WnTteprera), aHamM3upOBaTh HHPOPMAIIUIO PA3IMIHBIX BHIOB U QOPM TPE/ICTABICHHS, KPUTHUECKH OIIEHUBATDH €€ TOCTOBEPHOCTH M HEMPOTHBOPEYHBOCTb;

(GhopMyIUpOBaTh 3alpPOChl M MPUMEHSATh pPA3JIMYHBIC METOJbI NPH IMOUCKE M 0TOOpe HH(OpPMAIMU, HEOOXOMUMOW IS BBIMOJHEHUS YYEeOHBIX 3aaay
OTIPEICIEHHOTO THIIA;

MproOpeTaTh OMBIT UCTIOIL30BAHUS HH)OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHN ¥ PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIBHO BEIOUPATH ONTUMANTLHYIO (hOPMY MpecTaBlieHus HHGopMaIu (CXeMbl, TpaduKH, TuarpaMMbl, TAOTHUIIBI, PUCYHKH U PYTHUE);

WCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEZCTBA MPHU paboTe ¢ XMMUYECKOH HHPOPMALIUEH: MPUMEHITh MEXKIPEIMETHbIC ((PU3HUECKIE U MAaTEMaTHYCCKHE)
3HAKU ¥ CUMBOJIBI, HOPMYJIbI, a00peBUATYPbI, HOMEHKIIATYPY;

WCIIONIb30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CHMBOIIMYECKHUE CPEJICTBA HATIISTHOCTH.

ORJjiajleHHe YHUBEPCAIbLHLIMH KOMMYHUKATHBHBLIMH JIEHCTBUSIMU:

3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl B XOJe auaiora W/WIH JUCKYCCHH, BBICKa3bIBaTh HJCH, (OPMYJIHUPOBATH CBOU MPEIOKCHHS
OTHOCHTEIHHO BBITIOTHEHHS MPE/JIOKEHHOM 3a/1a4H;

BBICTYIATh C MPE3CHTALMCH PE3yabTATOB MO3HABATEIBHON ACATEILHOCTH, MOJYICHHBIX CAMOCTOSITEIIBHO HIIH COBMECTHO CO CBEPCTHHUKAMMU MPH BBHITIOTHEHUH
XUMHYECKOTO SKCIIEPHUMEHTA, MPAKTUIECKON paOOThI IO UCCIIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealH3aluy y4eOHOTO MPoeKTa U (hOPMYIHUPOBATH BHIBOIBI IO
pe3ynbTaTaM MpOBeAEHHBIX UCCIICOBAHNN MMYTEM COTIIACOBAHUS TIO3HUIIUN B X0/1¢ 00CYKICHHUS 1 0OMEHa MHEHUSMH.

OgRJjiajleHHe YHHUBEPCAILHBIMHU PEryJITHBHBIMHU JICHCTBUSIMU:



CaMOCTOSITEIPHO IUIAHUPOBAThL ¥ OCYIIECTBISITH CBOIO IMO3HABATENBHYIO JICATCIBHOCTh, ONperenss e€ I[elu W 3aJadd, KOHTPOIHPOBaTh U TI0 Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii alTOPUTM JIEHCTBHIA TPY BBHITOTHEHNH y4eOHBIX M MCCIIEAOBATENbCKIX 3a/1a4, BEIOMpaTh Hanbomee 3(h(eKTHBHBIHN
CHoco0 WX pelIeHUs ¢ yIETOM MOTyYSHHS HOBBIX 3HAHUI O BEIECTBAX U XUMUYCCKHUX PEAKIIUAX;

OCYIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HA OCHOBE CaMOaHaN3a U CAMOOIICHKH.

INPEJMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHSD» OTpaXxaroT:

c(OPMHUPOBAHHOCTD TPEJICTABICHUN O XUMHUYECKOH COCTAaBIISIONICH €CTECTBEHHO-HAYYHOH KapTWHBI MUpA, POJIM XMMUU B MO3HAHWU SIBJICHUI TPUPOIBI, B
(OpMHUPOBaHUH MBIIUICHUSI W KYJIBTYpbl JHYHOCTH, €€ (YHKUMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIMMOM IS pEIICHUs] MPaKTHYECKUX 3aJad M JKOJIOTUYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/10POBBIO U IIPUPOAHOMN CPEIE;

BJIaJIcHHE CUCTEMOW XUMHYECKHX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIOMINE TOHATHS (XMMUYECKUH DIIEMEHT, aToM, dJIEKTPOHHAs 000JI0uKa aToma,
MOJIEKYJIa, BAIEHTHOCTD, JIEKTPOOTPUIATEIBHOCTh, XUMUYECKasl CBsI3b, CTPYKTypHas opmyna (pa3BEpHyTas U COKpamEHHas), MOJIb, MOJIIPHAs Macca, MOJISIPHBIH
00bEM, YIIIEPOAHBIA CKeleT, (YHKIMOHANbHAS TPyMIa, paauKal, H30MEpHs, H30MEpbl, TOMOJOTMYECKHH psill, TOMOJOTH, YTJIEBOJOPOJIbI, KHUCIOPOI U
a30TcoepKalllie COeANHEHHs, MOHOMED, MOJUMEp, CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHHS OpTaHMYECKUX
BemiecTB A. M. ByTiepoBa, 3ak0OH cOXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHH; MUPOBO33PEHUECKIE 3HAHUS, JIeKAIINe B OCHOBE
MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHHUH, (aKTOJIOTHUECKHE CBEICHHS O CBOMCTBAaX, COCTaBe, IOJyYCHHH U O€3011aCHOM HCHOJIb30BAaHUU
BXHEHIINX OPTaHMYECKUX BEIIECTB B OBITY U PAKTHYECKOHN JIESTEIbHOCTH YEIOBEKa,

c(OPMHUPOBAHHOCTb YMEHUH BBIABISITH XapaKTEpHBbIC MPU3HAKU MOHSATHH, yCTAaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MMOHITUS MPU
ONHCAaHUM COCTABA, CTPOCHUS U MPEBPAILEHUI OPraHMYECKUX COETNHEHHIL;

c(OPMHUPOBAHHOCTb YMEHHI UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY JUIS COCTABJICHHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIi€éHHON) hopMyI
OpPraHWYECKUX BEIIECTB M YPAaBHEHUH XMMHUYECKMX PEaKLIWH, W3rOTAaBIMBAaTh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIECTB A MIUIIOCTPALIMA MX XMUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOECHHS;

c(OPMHUPOBAHHOCTb YMEHHUI YCTaHABIMBATh NPUHAUICKHOCTb H3YyUCHHBIX OPraHUYECKHX BEIIECTB 10 MX COCTaBY W CTPOCHHUIO K ONpeneIEHHOMY
KJlaccy/rpynne coeAuHeHHH (YIiaeBOAOPOAbl, KHUCIOPOJ M a30TCOACpKAIlMEe COCIUHEHHUS, BBHICOKOMOJIEKYJSIPHBIE COEAMHEHHS), JaBaTb WM Ha3BaHHUA IO
cucremarnueckoir HomeHknatype (IUPAC), a Taxke NPUBOAWTH TPUBHAJLHBIC HA3BAHHUs OTIENIBHBIX OPraHMYECKMX BEILECTB (ITWIIEH, NMPOIMWIEH, AlCTUIICH,
STUJICHIJIMKOJb, TIULEPHH, QeHom, popManbaeruy, alueTalibIeril, MypaBbiHasl KUCIOTa, YKCYCHAsl KUCIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KHCJIOTA, TIF0KO03a,
¢bpyKTO3a, KpaxMa, IeJUII0I03a, [IINIHH);

c(OPMHUPOBAHHOCTb YMEHHS OTIPENEIIATh BUbl XUMHUUECKON CBS3H B OPraHMYECKUX COCTUHEHUX (OANHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTb YMEHHSI NMPUMEHATH MOJIOKEHUSI TEOPHH CTPOEHHs opraHuyeckux BemiecTB A. M. BytnepoBa anst oObsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTABA U CTPOCHHUS; 3aKOH COXPAHEHUsI MACCHI BELIECTB;

c(OPMHUPOBAHHOCTb YMEHHUH XapaKTepu30BaTh COCTAB, CTPOEHHWE, (QPU3MYECKHE M XUMHYECKHE CBOWCTBA THUIHMYHBIX IMPEICTaBUTENECH Pa3IMYHBIX KIAcCOB
OpTaHMYECKUX BEIeCTB (METaH, dTaH, ATWIEH, MPONMICH, aleTuieH, OyraaueH-1,3, metunOyraguen-1,3, 6eH307, METaHOI, 3TAaHON, ATWICHTJIHUKOJb, TJIUIEPHH,



(eHom, aneranbaeTUA, MypaBbUHAs U YKCYCHAsl KMCIIOTBI, TJIFOK03a, KpaxMmall, IIeJUII0J103a, AaMUHOYKCYCHAas KUCJIOTa), MIUIIOCTPUPOBATh FEHETUUECKYIO CBSI3b MEKIY
HUMH yPaBHEHUSIMHU COOTBETCTBYIOIINX XMMUYECKUX PEAKLUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (HOpMYT;

c(OPMHUPOBAHHOCTb YMEHHUSI XapaKTEePHU30BaThb HMCTOYHUKU YTIIIEBOJOPOJHOTO CHIpbS (HE(Tb, MPUPOAHBIH Ta3, Yroiib), cnocoObl WX NepepaboTKu H
MPaKTUYEeCKOE MPUMEHEHUE IPOILYKTOB epepabOTKH;

c(OPMHUPOBAaHHOCTb YMEHHH MPOBOAWTH BBIUMCICHUS IO XUMHYECKHM YpaBHEHHSM (Macchl, 00bEMa, KONMMYECTBA HCXOIHOTO BELIECTBA WM MPOIyKTa
peaKIuu o U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO U3 MCXOAHBIX BEIIECTB MM MPOAYKTOB PEAKIIUH);

c(OPMHUPOBAHHOCTb YMEHHI BIIQJETh CUCTEMOM 3HAHHWH 00 OCHOBHBIX METOJAX HAYYHOIO MO3HAHHMS, MCIOJB3YyEMBbIX B XUMHUH NPU M3YUYCHUH BEIICCTB U
XMMUYECKUX SIBJICHUHU (HaOmroleHne, M3MEpPEHUE, SKCIEPHUMEHT, MOJETUPOBAHUE), HCIIONH30BATh CHCTEMHBIC XUMHUYECKHE 3HAHUS Uil NPUHATUS PELICHUA B
KOHKPETHBIX )KHU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIICCTBAMHU U UX TIPUMEHEHHEM;

c(OPMHUPOBAHHOCTb YMEHHH COONIONIATh TpaBUIa MOJIH30BAHUS XMMHUYECKOW MOCYAOH M nabopaTopHBIM 000OpyIOBaHUEM, a TaKXKEe MpaBWiia OOpameHHs C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHMSMH I10 BBITIOJTHEHHUIO Ta00PaTOPHBIX XMMUYECKUX OIBITOB,

c(OPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATh W BBIMOJHATH XUMHUYECKHHA DKCIEPHUMEHT (IPEBpaIICHUs] OPraHUYeCKUX BEIIECTB MPH HArpEBaHHHM, IOIyYCHHE
STHJICHA W HM3YYEHHE €ro CBOWCTB, KAUYECTBCHHBIC PEAKIMH OPraHWYECKUX BEIECTB, JEHATypauus OCNKOB MpH HarpeBaHMH, LBETHHIC PEAKIUH OEIKOB) B
COOTBETCTBHHU C IMPAaBUIAMH TEXHUKH 0€30MaCHOCTH MPH OOpAaIICHUH C BEIIECTBAMH M JIAOOPATOPHBIM O0OPYIOBaHUEM, MPENCTABISATh PE3yIbTaThl XUMHUECKOTO
SKCIIEpUMEHTA B ()OpMeE 3aliicy YPaBHEHHH COOTBETCTBYIOIIMX Peaklnii U GOPMYIUPOBATH BBHIBOIBI HA OCHOBE STHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HWH(OpMaIuio, MOIy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB (CpPEICTBa MAaCCOBOM
nHpopmanuu, MTHTepHET U APYTUX);

c(OPMHUPOBAHHOCTb YMEHHIA COOIOIATh MPaBUIIa SKOJIOTHYECKH 1EJIECO00PA3HOT0 MOBEJICHHS B OBITY U TPYAOBOW JAEATEIFHOCTH B IIENISIX COXPAHEHHsI CBOETO
3[I0POBbSI M OKPYKAIOIIel MPUPOTHON Cpelibl, 0CO3HABATH OMIACHOCThH BO3/ICHCTBUS HA JKUBBIE OPTaHW3MBI ONPEICTIEHHBIX OPraHMUECKUX BEHIECTB, TIOHUMAs CMBICIT
nokazarens [1JIK, mosicHsaTe Ha mpuMepax crmocoObl YMEHBIICHUS U TIPEIOTBPAIICHHS MX BPEAHOTO BO3ICHCTBUS HA OPTaHU3M UelIOBEKa;

Ui 00yYaroluXcsl C OrPaHUYEHHBIMH BO3MOYKHOCTSIMU 37I0POBBSI: YMEHHE MPUMEHATh 3HaHHS 00 OCHOBHBIX JIOCTYNHBIX METOJax TO3HAHHS BEUIECTB U
XUMUYECKUX SBICHUM;

UL CIETIBIX W CIa0OBUISIIMX OOydYaloIIMXCs: YMEHHE HCIOJIb30BaTh pesbe(HO-TOUCUHYI0 cucTeMy obOo3HaueHuid JI. Bpaing mng 3anucu XMMHUYECKHX

dhopmy.

TEMATHUYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KosmyecTBO yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ KoHTpoJibHbIe IIpakTH4yeckue
NMPorpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl

Pasneu 1. TeopeTndeckue 0CHOBBI OPraHUYeCKOH XUMHUH

11 IIpenmer opranndeckoit xumuu. Teopus 3




CTPOCHUS OPraHUYCCKUX COG,I[I/IHCHI/Iﬁ A.

M. bytneposa

HUroro no pazneny 3
Pa3znen 2. YriaeBoaopoasbl

2.1 [IpenenvHbIe YTIeBOAOPOIBI — aJTKAHEI 2

99 HenpenenbHbie yriieBOIOPOBL: aJTKCHEI, 6
' AJKaJNCHBI, aTKUHBI

2.3 ApomaTHdecKue yriieBo0pO bl 2

24 [IpupoHbIC HCTOYHUKY YTICBOAOPOIOB U 3
' UX mnepepadboTka
Hroro mo paznemy 13
Pazpnen 3. Kuciopoaconep:xauue opranndeckue coeJuHeHUsI

3.1 ‘ Crupter. @enon 3

32 Anpneruibl. KapOOHOBBIE KUCITOTHI. 7
' CroxHbie 3GupsI

3.3 ‘ YrieBonbl 3
Hroro o pasneny 13
Paznen 4. A3oTcoaep:kaiue opraHudeckue coeTuHeHus

41 AmuHBL. AMUHOKUCIOTHL. benku 3
Hroro o pasneny 3
Paszpnen 5. BeicokoMoJIeKyIsIPHBIE COCAUHEHUSA

51 ‘ IImactmaccer. Kayayku. Bomokna 2
Uroro no pazzeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




NNOYPOYHOE INVTAHUPOBAHUE

10 KVIACC
KoauuyecTBO 4acoB DJIeKTPOHHBbIE
Ne ara u¢posble
n/n Tema ypoxa Bcero Koutpoaeusie  Ipakrutieckue fll3ylleﬂnﬂ :)lﬁil;osaTenbﬂue
padoTsI padoTsI pecypesI
1 [IpenMeT opranudeckoi Xumun, eé 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
9 Teopust cTpoeHHsI OPraHUYECKUX COCTUHEHUI 1
A. M. bytnepoBa, €€ OCHOBHBIC TTOJIOKCHUS
[pencrasnenue o knaccupuKauu
3 opranuyeckux Bemiects. Homenkiarypa 1
(cucTeMaTHueckasi) ¥ TpHBHATbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PsijT
5 MertaH u 3TaH — npocreuiune 1
MIpeICTaBUTENN alIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOICTBA 1
7 OTUIEH U NPONUIIEH — MPOCTENINe 1
MIpeICTaBUTENN aJIKEHOB
3 [IpaxTnueckas pa6ora Ne 1. «Ilonyuenue 1 1
STHJIEHA U N3Y4YEHHUE €ET0 CBOMCTB»
Ankanuensl. byranuen-1,3 u
9 Metunoyraauen-1,3. [lonydenue 1
CHHTETUYECKOTO KayuyKa M Pe3UHBI
AJIKMHBL: COCTaB B 0OCOOCHHOCTH CTPOCHHS,
10 FOMOJIOTUYECKUU psil. ALIETUICH — 1
MPOCTEUIINNA MPEICTABUTEND ATKWUHOB
11 Brrunciienus mo ypaBHEHUIO XUMUYECKON 1

peakuu




ApeHbl: 6eH30I1 ¥ TONy0Jl. TOKCHYHOCTD

12
apeHoB

13 I'eneTnueckas cBs3b YrieBOJOPOIOB,
NPUHAJISKALIIUX K PA3IMIHBIM KJlaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB!

14 MPUPOAHBIN T'a3 U MOMYTHBIC HEPTSHBIC Ta3bl,
He(Th U IPOIYKTHI €€ epepadoTKu
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB!

15 MIPUPOIHBINA T'a3 U MMOMyTHBIE HETSIHBIE Ta3bl,
HePTh U POAYKTHI €€ nepepadoTKU

16 KonTponbHas pabota mo pazueny
«YT€eBOAOPOIBD)

17 [penensHBIE OJHOATOMHBIE CIIUPTHI: METAHOI
1 3TaHoi. BogopoaHas cBs3b

18 MHOTr0aTOMHBIE CITUPTHI: STHICHIIINKOIb U
TITUIEPUH

19 deHo: cTPOSHUE MOJICKYJIbI, (QDU3MUECKUE U
XMMHYECKHE CBOWCTBA, IPUMEHEHNE

20 Anpaerupl: GopManbIeTHI U aleTalbICTH]I.
AneToH

21 OHOOCHOBHBIE MpeEJIeNIbHbIE KAPOOHOBBIC
KHCJIOTBI: MypaBbUHAS U YKCYCHAsI

29 [IpakTnueckas padora Ne 2. «CBoiicTBa
pacTBoOpa YKCyCHOH KHUCIOTBD»

23 CreapuHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK
MPEJICTaBUTEINHN BBICIITNX KApOOHOBBIX KHCIOT

24 Mpl1a KaK COJH BBICHIUX KapOOHOBBIX
KHCJIOT, X MOIOLIee IeHCTBHE
CroxxHble 23QUPBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOKHBIX

3¢upoB




JKupsl: rugponus, IpuMeHEHHE,

26 1
OuosoruuecKas pojb KHUPOB
VYraeBoapl: cocTaB, KiaccupUKaIHA.

27 Bakneiimme mpencTaBUTEN: TII0K034, 1
¢dpykTO3a, caxaposa

08 Kpaxman u nemnrono3a kak IpupoaHbIe 1
MOJTUMEPHI
KonTponbHas padora mo pazueny

29 «Kucmoponconepxarire opraHndecKue 1
COCAMHEHHSD»

30 AMMWHBI: METUJIAMUH U aHWINH 1
AMUHOKHCIIOTHI KaK aM(pOTEpHbIC

31 OpPTaHUYECKUE COeTUHEHUS, UX 1
Ouonoruueckoe 3HaueHue. [lenTuast

32 benku kak npupoaHbie 1
BBICOKOMOJIEKYJISIPHBIE COSTMHEHHUST

33 OCHOBHBIE TTOHSITHS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIH
OCHOBHBIE METOIBI CUHTE32

34 BBICOKOMOJIEKYJISIPHBIX COESUHEHUI. 1
[TnacTMaccel, Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34










YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» Xumus / I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AkinpoHepHOe 001ecTBo «M31aTeIbCcTBO
«IIpocBemeHue»

* Xumus, 11 xknace/ I'abpuensa O.C., O01mecTBoO ¢ OrpaHHYCHHON 0TBETCTBEHHOCTHIO «/[PODAY; AKITnoHEpHOE
obmiectBo «M3natenscTBo «IIpocBemieHue)

* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB U.I"., CnagkoB C.A., AkironepHOoe 061iecTBo «M3maTenbeTBo

<<HpOCBCHICHI/Ie)>

METOINYECKHUE MATEPHUAJIBI U151 YUHUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH UHTEPHET






