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CocraBuTenb: yuYuTenb

XUMUHU

BBICIIIEN KaTETOPUU
Peimapuyk O.B
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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmmMa 10 XMMHHM Ha YypOBHE CpeOHEro oO0mero oOpa3oBaHUsA
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpa3zoBanun B Poccuiickoil ®Penepaunn», TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
benepasibHON 00pa30BaTEILHON TPOrpaMMbl cpefHero obmero oopazoanust (POIT
COO), mnpexacraBneHHbix B DenepalbHOM TOCYAApCTBEHHOM 00pa30BaTEIbHOM
cragnapte COO, ¢ yuérom Konuemniuu npenogaBanusi yaeOHOTO npeaMeTa « XUMUs»
B oOpa3oBarenpHbIX oOpraHu3auusax Poccuiickoil ®enepauuu, pean3yrOMIHAX
OCHOBHBbIE 00pa3zoBaTeNbHbIE MPOTPAMMBI, M OCHOBHBIX TNoOJIOkeHU «CrpaTeruu
pa3BuTus BocnuTaHusi B Poccuiickoit @enepaunu Ha nepuon no 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOoTKe MporpamMMbl MO XUMUH, K ONPeesIeHUI0 001ei
CTpaTeruu OO0y4YeHHs, BOCIIUTAHUS U Pa3BUTHUS OO0YUaIOLIUXCS CPEACTBAMH y4EOHOIO
npeameta «Xumus» s 10-11  kimaccoB Ha 0a30BOM  ypOBHE COCTaBHIIU
koHuenrtyanbHsle mnonoxkeHuss OI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJICp)KaHMs, pE3yJbTaTOB OOy4YeHUSI M TpeOOBaHMI K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE 00pa3oBaHuE, MOIy4aeMO€ BBIMYCKHUKaMH 001Ie00pa30BaTeabHOM
OpraHu3alliM, SIBJIAETCS HEOTHEMIIEMOW YacThi0 HUX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBEPIIAIOIIMM 3TallOM pealn3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYLIUX LEIOCTHON CHUCTEME XHMHUYECKOro OOpa30oBaHMSL.
OTH 1EHHOCTH  KAacaloTCsl MO3HAHUS  3aKOHOB  MpPHUPOAbI,  (HopMHpOBaHMS
MHUPOBO33pEHUS U O0IIEH KyJIbTYPhI YEJIOBEKA, a TAK)KE HKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBI0 M NPUPOJHOM cpene. Peanmmsyercss xumuyeckoe
oOpa3oBaHHe OOydarolUXcs Ha ypOBHE CpelHEro o0miero oOpa3zoBaHUs CpeICTBaMU
yueOHOro npeamera «XUMHs», COEpP)KaHUE U TIOCTPOEHUE KOTOPOTO ONpEeNIeHbl B
nporpaMMe Mo XMMHH € YYETOM CHEU(PUKN HAYKH XUMHUH, €€ 3HaYeHHs B TO3HAHUU
MPUPOJIBl U B MAaTEPUAIIbHOM KWU3HU OOIIECTBA, a TakXKe C y4€TOM OOIUX Iene u
MPUHIUMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro OOIIEro
oOpazoBanus B Poccuiickoit denepanum.

XUMHSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAYK WIrpaeT ocoOyk poJib B
COBPEMEHHOW LMBHIIM3AIMH, B CO3JaHUH HOBOM 0a3bl MaTepuanbHOU KynbTypbl. OHa
BHOCUT CBOM BKJaA B (OPMHPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3JaHUE IIEJIOCTHOIO MPEACTaBIEHUsI 00 OKpYKalIIeM MHpEe KaK O E€JUHCTBE
NpPUPOJbI U YeNIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAKOLIEr0 MUpPAa, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aMMOZEICTBYSI C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YacThi0 MHUPOBOU KYJIbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO
Tpyda Y SKM3HM Kaxkaoro wieHa oOmiectBa. CoBpeMeHHas XHMMHS Kak Hayka
co3uaTeNbHas, Kak HayKa BBICOKMX TEXHOJOTMIA HalpaBjieHa Ha peleHue
rJ00aNbHBIX MPOOJIEM YCTOMYMBOIO  Pa3BUTHS  4YEOBEYECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, SKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.



B coorBercTBUM C OOIIKMMHU UEISIMH M MPUHIUIAMHU CPEIHEr0 OOIIero
oOpazoBanusi cojepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIil ypOBEHb
M3YUYCHHS) OPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyuaromuxcsi, HeOOXOUMYIO UM JJisi BEIPaOOTKH MHUPOBO33PEHUECKUX OPHUEHTHPOB,
YCHENTHOTO BKJIIOYEHUS B )KU3HDb COIMYyMa, MPOJIOJDKCHHSI 00pa30BaHUs B PA3IMIHBIX
00J1aCTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsommmu — npeaMera  «XUMUS» — SBISIOTCS  0a30BbIE  KypChl  —
«Opranndeckas xumus» U «OOmas W HEOPraHWYECKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUsI KOTOPBIX SIBISIFOTCA OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUM 1O HEOPraHMYeCKOM XUMHUHU (C BKJIIOYEHUEM 3HAHUN U3 OOIIed XUMHH) U
OpraHnyeckol xuMuu. POpPMHUPOBAHUE [TAHHOW CHUCTEMbI 3HAHUN IpPU H3YYEHUU
npeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT000pasus BEUIECTB
Ha OCHOBE OOIIUX MOHITHI, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» chopMHpOBaHAa B IporpaMMmMe IO XUMHU Ha OCHOBE
CUCTEMHOTO MOAX0Aa K U3YYEHHUIO YYeOHOro MaTeprasia 1 00yCIOBJIEHa HCTOPUYECKU
000CHOBAHHBIM Pa3BUTHUEM 3HAHUM Ha OMPEEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak,
B KypCce€ OpraHM4YeCKOM XMMHH BEILIECTBA pacCMaTPUBAIOTCA HA YPOBHE KIIACCHUYECKOU
TEOPUU CTPOEHUS OPTaHUYECKUX COCTUHEHUM, a TAK)XKE HA YPOBHE CTEPEOXUMHUUECKUX
U 3JIEKTPOHHBIX MPEACTABICHUA O CTpoeHuHW BemecTB. CBeaeHUs 00 M3y4aeMbIX B
Kypce BEIIECTBAX [JAIOTCS B pa3BUTUM — OT YIJIEBOAOPOJOB IO CJIOKHBIX
OMOJIOTUYECKH aKTHUBHBIX COEAMHEHHI. B Kypce OopraHM4eckol XMMHUH MOJIYy4aroT
pazBuTHe Cc(HOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOro o0Iero oOpa3oBaHus
MEpBOHAYAJIbHBIC TPEJCTABICHUS O XUMUYECKOW CBS3U, KJIaCCHU(UKAIIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHHS, O XUMUUYECKOU
peakuu.

[Ton HOBBIM yrJIOM 3peHHss B TpeaMere «Xumus» 0a30BOr0  ypOBHS
paccMaTpUBaeTCs W3Y4YEHHBII Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHus
TEOpEeTUYECKU MaTepuai U (HaKTOJIOTHYECKUE CBEACHHUS O BEIIECTBAX U XUMHUECKON
peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas M HeopraHudeckas XHUMHs)
0oOy4JaronMMcst MPEJOCTABISIETCSI BO3MOKHOCTh OCO3HATh 3HAYEHHE NMEPHUOIUYECKOTO
3aKOHa C OOILIETEOPETUYECKUX U METOAOJOTMYECKHX TMO3MIMM, TIiIy0Ke TMOHATh
HCTOPUYECKOE U3MEHEHHE (YHKIMH OTOrO 3akoHa — OT oOoOmaromet 110
OOBSICHSIFOIICH U IPOTHOZUPYIOIIEH.

Enunas cucrtemMa 3HaHMM O BaXKHEHIIMX BEIIECTBaX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKUMIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs JomnoJiHseTcss B Kypcax 10 u 11 kiaccoB anemeHTamu
COJICpKaHUS, UMEIOIIUMU KYJIbTYPOJIOTUYECKUI U MPUKIAAHON XapaKTep. ITU 3HAHUSA
CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMHH C IPYTUMHU HAyKaMU, PACKPBIBAIOT €€
pOJIb B TO3HABATEIBHOW M MPAKTHUUECKOW IEATEIHLHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBaKEHHS K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPHUH U MPAKTUUECKHUX
MPUJIOKEHUN XMMHUHU, TTOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJeMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICITUBATH
uHpopmMaluo M TPUMEHATh €€  JUIsI  TIOMOJIHEHWS  3HAHUM,  PEIICHHS
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MHTEJUIEKTYaJbHbIX M O3KCHEPUMEHTAIbHBIX HCCIE0BATENbCKUX 3a1ad. B 1enom
colepkaHue y4eOHOro mpeamera «XHUMHS»  JAHHOTO  YPOBHS — U3YYEHHS
OPHEHTHUPOBAHO Ha ()OPMHUPOBAHKEC Y 00YJIAIONTUXCS MUPOBO33PEHUYCCKON OCHOBBI JIJIS
nmoHUMaHus  GUWIOCOPCKUX  HWACH, TaKMX KaK: MaTepHAIbHOE  CIMHCTBO
HEOPTaHWYECKOTO M OPTaHMYECKOTO0 MHpa, OOYCIIOBJIEHHOCTh CBOWMCTB BEIIECTB HX
COCTaBOM M CTPOEHHUEM, TTO3HABAEMOCTb MPUPOIHBIX SBJICHUHN MyTEM IKCIIEPUMEHTA U
pEeIICHUS  TPOTUBOPEYMI  MEXAY HOBBIMH  (akTaMd H  TCOPETUYCCKUMH
MPEANOChUIKAMU, OCO3HAHHE POJM XUMHUHU B PEIICHUU IKOJOTUYECKUX MpoOieM, a
TaKXke Mpo0JieM cOepekEeHUs IHEPreTUUECKUX PECYpPCOB, CBIPbsS, CO3/IaHHUS HOBBIX
TEXHOJIOTUIA U MaTepUasIOB.

B nane pernenus 3aa4 BOCIUTAHUS, PA3BUTHUS U COITMATM3AIMN O0yYarOIIMXCS
OPUHATHIE MPOTPAaMMOM MO XHUMHUH TMOAXOAbl K OINPEACICHUIO COJEpPKaHUS U
MOCTPOEHUS MpeIMeTa MpelycMaTpuBaloT (HOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
JEUCTBUN, UMEIOIIMX 0a30BO€ 3HAUEHHE IS PA3JIMYHBIX BUIOB JICSITEIBHOCTH:
perieHus mpoOseM, MOoUCKa, aHaau3a U o0paboTku MHGOPMAIKU, HEOOXOIUMBIX IS
MPUOOPETEHUSI  OMbITA MPAKTUYECKOW U HUCCIEI0BATENIbCKON  JI€SITEIBHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B O3HAHUM XUMUH.

B npaktuke mnpenomaBaHus XWMHM KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha ypOBHE CpEeHEro oOIiero oOpa3oBaHUs, MPU ONPEICTCHUN
COJICPKATEIIbHOM XApaKTEPUCTUKHU 1IeJIed M3y4YeHUs TpeAMeTa HamnpaBiIeHUEM
MEPBOCTETNICHHON 3HAYMMOCTH TPAJUIIMOHHO NPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HayKu Kak O0JacTh COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATEIIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJUYECKON TOYKM 3pEHHS] TaKOW MOJIXOA K ONPEACIICHUIO LEJIe W3y4YeHUs
MpeaMeTa ABJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHo [JaHHOW TOYKE 3pEHUs TJAaBHBIMH MEJISIMU HW3YyYEHHS NpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

- hopMUpOBaHUE CHCTEMbl XUMUUECCKHUX 3HAHUIN KaK Ba)KHEUIIICH COCTaBIISIOICH
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHPA, B OCHOBE KOTOPOM JIeKAT KJIFOUEBBIC TTOHSTHUS,
(dbyHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKa HAyKHU, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEH WX Pa3BUTHS U CTAHOBJICHUS;

- hbopMUpOBaHUE U PaA3BUTHUE TMPEACTABICHUM O HAYYHBIX METOJaxX IO3HAHUs
BEIIECTB U XUMHUYECKHX PEAKIUM, HEOOXOAUMBIX JIsI TPUOOPETCHHS YMEHUM
OpPUEHTUPOBATHCSA B MHUPE BEIIECTB M XUMUUYECKUX SIBJICHUW, UMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKOU U TOBCEAHEBHOM KU3HU;

- pa3BUTHE YMEHHUN M CIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSCHEHHEM XUMHUYECKOTO DSKCIEPHUMEHTa, COOJIIOJICHHEM TpaBui 0e30MacHOTO
oOpallieHHsI ¢ BEIIESCTBAMM.

Hapsany ¢ stum, coaepkaTenbHas XapaKTEpUCTUKA LENed W 3alad U3y4eHUs
npeaMera B IporpaMMe Mo XMMHHM YTOYHEHA M CKOPPEKTHUPOBaHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMU B CHCTEME cpeaHero oodimiero obpa3zoBanusi. CeroaHs B
MpEnoJIaBaHU XUMHHM B OOJIbILIEH CTENEeHU OTHAETCS MPEANOYTEHUE MPAKTHUECKOU
KOMIIOHEHTE COAEpKaHUsI 00yUeHHs, OPUEHTUPOBAHHON Ha MOJTOTOBKY BBITYCKHUKA



o01ieo0pa3oBaTeabHOM  OpraHW3alM, BIAACIOIIET0 HE HAO0OpPOM 3HAHUH, a
(YHKIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CHOCOOAMM M YMEHMSIMH aKTUBHOIO
MOJTyYEHUS 3HAHUN U IPUMEHEHHUS UX B peajbHOU KU3HU JJIs PEIICHUS TPAKTHUECKUX
3a/1ay.

B cBsi3u ¢ 3TUM NpH M3y4EeHUH TpeaMeTa «XUMHUSD» TOMHUHHUPYIOIIEe 3HAUCHHE
NpUOOPETAIOT TaKUe IeNU U 33/1a4H, KaK:

- amanTanus oOydYarolmUXCsl K YCIOBUSIM TUHAMHUYHO Pa3BUBAIOIIETOCS MUDPA,
(dbopMHpOBaHNE UHTEUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHUEM;

- popmupoBanue y  0OOydYalOIIMXCS  KJIIOYEBBIX  HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUH), MMEIOIIUX YHHUBEPCAIbHOE 3HAUEHHE U1 Pa3IMYHbIX BHJOB
JESITEIbHOCTU: pEIIeHUss Npo0OsieM, TOWCKA, aHaiu3a U 00paboTkM HH(pOpMaluwy,
HEOOXOUMBIX ISl MPUOOPETEHUSI OIbITa AESATENIbHOCTH, KOTOpasl 3aHUMAeT Ba)KHOE
MECTO B TO3HAHMM XUMHUH, a TaKXKe I OLEHKH C TO3ULIMHA 3KOJIOTMYECKOH
0€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB M XUMHUYECKUX MPOIECCOB HA OPTaHU3M
YesI0BeKa U MPUPOIHYIO CPEIY;

- pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, WHTEIUICKTyaJlbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00yYarolmuXcs: CIOCOOHOCTH CaMOCTOSATEIBLHO MPUOOpPETaTh HOBBIE
3HAHUA 10 XUMHUH B COOTBETCTBHM C >KM3HCHHBIMU MOTPEOHOCTSMH, MCIOJIB30BATh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTHUM [JIsI TOWCKAa W aHajin3a y4eOHOW H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COJIEP)KAHNUS;

- popmMupoBaHUE U Pa3BUTHE Y OOYYAIOUIMXCS ACCOLMATUBHOTO U JIOTMUECKOIO
MBIIICHHS], HAOIIOAATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHMM U TMPOBEIECHUU XHMHUUYECKOTO
HKCIIEPUMEHTA;

-BOCIIUTaHWe y  oOyyarolmuxcs  YOeKIEHHOCTH B T'YMaHUCTHYECKON
HAIpaBJICHHOCTH XHUMHUHU, €€ BaXHOM pOJIM B PEIIEHUH TIJIOOAIBHBIX MpodseM
paIoOHAIBHOTO TMPUPOONOIB30BAHNS, TOMOJHEHUS SHEPreTHYECKUX PECypcoB U
COXPaHEHHUs TMPHUPOJHOTO PABHOBECUS, OCO3HAHHUA HEOOXOIMMOCTH OEpesKHOTO
OTHOIICHUS K TPHUPOJE U CBOEMY 3/J0POBBIO, a TakKe MPUOOPETEHHs OIbITa
WCIIONIb30BAaHUsl TIOMYYCHHBIX 3HAHWM Ui TPHUHATAS TPAMOTHBIX pEHICHUHd B
CUTYaIUsX, CBA3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM miiaHe cpeaHero oOuero oopa3oBaHUsl MpeaAMET «XUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPeAMETHON 001acTu «EcTecTBeHHO-HAYYHbIE PEAMETHD.

OO1iee 4ucno0 4acoB, OTBEAEHHBIX JJII M3Y4YEHMs] XMMHUHU, HA 0a30BOM YPOBHE
cpeaHero odmero odpasoBanus, coctaBisier 68 gacos: B 10 kiracce — 34 gaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).

COJEPXXAHUE OBYUYEHUASA
OPTAHNYECKASA XUMUSA
Teopernyeckue 0CHOBbI OPraHMYeCcKON XUMUM
[Ipenmer opraHmyeckom XuUMHMU: €€ BO3HUKHOBEHHE, PAa3BUTHE U 3HAUYCHHUE
B IIOJIyYEHUM HOBBIX BELIECTB U MaTEepUAIOB. TeopHs CTPOCHUS OPraHUYECKUX



coenquHenuid A. M. bytnepoBa, €€ ocHOBHbIE moJjiokeHUss. CTpyKTypHbIE (OPMYJIBI
OpraHUYECKUX BelIEeCTB. ['OMOorus, nzoMepus. XMMHUUYECKasi CBSI3b B OPraHUYECKUX
COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenne o Kiaccu(UKAIMA OPTaHUYECKHX BemecTB. HomeHkmatypa
OpPraHUYECKUX COCIUHEHUN (CUCTEeMaThueckas) U  TpHUBUAJIbHBIC HA3BaHUS
BOXKHEUIINX MPEJACTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

JKCIepUMEHTAbLHbIE METO/bl M3YYeHHMsl BeHIECTB M WX INpPEeBPAIIEHHI:
O3HAaKOMJICHHE ¢ Oo0Opa3llaMi OPTraHWYECKUX BEIIECTB M MaTepUaaMH Ha WX OCHOBE,
MOJCIUPOBAHUE MOJIEKYJI OpPTraHWYECKUX BEIIECTB, HAOIOJCHHE U OIMCAHUC
JNEMOHCTPALMOHHBIX OMNBITOB IO IPEBPAIICHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psAx. MeTtaH W 3TaH —
MPOCTEUIINE TPEJACTABUTENIN AJTKAHOB: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (peakiuu
3aMEIICHUs U TOPEHUS ), HAXOXKJECHUE B IPUPO/IC, MTOTYyUCHUE U PUMEHECHHE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMUECKUU psii. DTWIEH W MPOINUIICH —
MPOCTEHIITNE TPEJCTABUTEIIN AIKEHOB: (PU3MUECKHE U XUMUUECKUE CBOMCTBA (peakinuu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApPATALMH, OKHUCICHUS U TOJUMEPHU3ALINN),
MOJIYyYEHHE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u wMetunOyraaueH-1,3: cTpoeHHe, BaKHEUIINE
XUMUYECKUE CBOWCTBA (peakiusi mnojauMepusanuu). [lodydeHre CHHTETUYECKOro
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psll. ALICTHIIEH —
MPOCTEUIINI MPEICTABUTETh AIKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakiuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THApPATAIUUA, TOPEHHUS),
MOJYyYEHHE U IPUMEHEHHE.

Apenbl. beHzon: coctaB, cTpoeHHe, (U3MYECKHE U XHUMHYECKHE CBONCTBa
(peakiuu rajoreHUPOBAHUS U HUTPOBAHMs), TOJYyUYCHHE U TpUMEHeHue. 10.1yoi:
cocmas, cmpoenue, uzuueckue U Xumuieckue c8oUcCmea (peakyuu 2aio2eHuposaHus
U HUMPOBAHUs), noryueHue u npumereHue. TOKCUIHOCTh apeHOoB. [ eHeTnueckas CBs3b
MEX]y YTIE€BOJOPOJAMHU, MPUHAIICKANTUMHU K PA3TUUHBIM KJIacCaM.

[TpupoaHbie HICTOUYHUKH YTIIeBO10PO10B. [IpupoHbIil ra3 U nonyTHbIE HePTIHBIC
razel. Hedtb u e€ mpoucxoxaenue. CrocoObl mnepepabOTKU HEPTH: MEperoHka,
KPEKHUHT (TepMHUYECKHI, KaTaTuTUYecKuid), muponus. [IpoaykTel nepepadoTku HedTH,
WX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMEeHHBIN yrojib U MPOAYKThI €ro
nepepadoTKU.

JKCIEePUMEHTAbHbIE METO/Ibl M3YYeHHMsl BELIECTB M _MX INpPEeBPALICHMIA:
O3HAKOMJICHHE C 00pa3IaMu TUIacTMacC, KaydyKoB M pe3uHbl, Kosuiekinn «Hedpts» u
«YTOnb», MOJEIUPOBAHUE MOJIEKYJl YIJIEBOAOPOJAOB U TaJIOr€HONPOU3BOIHBIX,
MIPOBE/ICHHE MPAKTHYECKOW PAOOTHI: TIOJYYCHHE dTUJICHA U H3YYCHHE €T0 CBOMCTBR.

PacuérHble 3a1auu.

Brruucnenus mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEéMa, KOJTUYECTBA
HMCXOJHOTO BEIIECTBA WJIM TNPOJIYKTa pPEaKIMh IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).




Kucsiopoacoaep:kamnue oprannyeckue coeIuHeHUs!

[IpenenbHbIe OJHOATOMHBIE CIUPTHI. METaHOJ U ATaHOJI: CTpOeHUE, (PU3nyYecKue
Y XMMHUYECKHE CBOMCTBA (pEaKkUHMH C aKTHBHBIMH METaJUIAMH, raJOr€HOBOAOPOIAMH,
ropeHue), NpuMeHeHrne. BogopoaHble CBA3M MEXIy MOJIEKyJaMu cnupToB. JleiicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CIIUPTHL. DTHIICHTIIMKOIb U TIHULEPHH: CTPOeHHUE, (U3NUYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJECHCTBHUE CO IIEJIOYHBIMM METAJIaMH, KaueCTBEHHAas
peakius Ha MHOTOaTOMHBIE CIIUPTHI). JleiicTBHE HA opraHu3M YesoBeka. [Ipumenenue
[JIALEPUHA U ATUJICHIJIMKOJIS.

@deHoJl:  CTpOCHHE  MOJIEKYJbl, (QU3UYECKHe M XHMHYECKHE CBOMCTBA.
Tokcuunoctsh (penona. [Ipumenenue GpeHona.

Anbaerunbl u kemonsi. Dopmanbaerus], aneTaibAerujl; CTpoeHue, (GU3nIecKue u
XUMHUYECKUE CBOMCTBA (peaklUd OKHUCICHUS M BOCCTAHOBJICHHS, KaueCTBEHHbBIE
peakum), NoJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeJebHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAas M YKCyCHas
KHUCJIOTBI: CTpOeHHUE, (PU3NYEeCKHUe U XUMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME IS
KJIacca KHUCIIOT, peakuus dTepU(PUKALNN), TIOJydeHHe U TpuMeHeHue. CTeapuHoBas 1
OJIEMHOBAas KUCIOTHl KaK MPEJCTABUTENIU BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JEHCTBUE.

CrnoxxHble 3pUpPbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPONH3 CIOXKHBIX
a¢upos. Kupsl. 'maponus xupos. [Ipumenenune xupoB. bruonornyueckas posb KUPOB.

VYraeBoasl: coctaB, KiaccuPukaius yrieBoJoB (MOHO-, U- U TOJUCAXapUIbl).
['moko3a — mpocTedlMii MOHOcaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIBI,
¢usznueckue M XMMHYECKHE CBOICTBa (B3aumojeictBue ¢ rumapokcugom menu(ll),
OKHCJIEHHE aMMMauHBIM pacTBOpoM okcuna cepedpa(l), BocctanoBieHHe, OpoKeHNE
IJIFOKO3bI), HAX0X/IEHHUE B IPUPOJIe, IPUMEHEHHE, Onosioruyeckas posib. DOTOCUHTES.
@pyKTO3a KaK H30MEP IIFOKO3HI.

Kpaxman u nemmono3a kak mpupojHbie nonaumepbl. CTpoeHHE Kpaxmalia u
neunono3sbl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

JKCNepUMEHTAIbLHbIE METO/bl _M3Y4YeHHMsl BELIECTB M _MX INpeBPALIEHMIA:
MPOBE/ICHHE, HAOJIOICHHE W OIMCAaHHWE JIEMOHCTPALMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAue€CTBEHHbIE PEAKUUU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJIaA
okcugoM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJIECHCTBUE TIHULEPUHA C
ruapokcuom meau(ll)), ampmeruoB (OKUCIECHHME aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rtumpoxcumom wmeau(ll), B3ammomelicTBHe Kpaxmanaa C HOAOM),
MIPOBEICHHUE MPAKTHUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuérHble 3a1aumn.

Brruucnenus mo ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pPEaKIUU IO M3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A30TcozepKalume OpraHuuecKue COeIMHEHMS.




AMUHOKHUCIIOTBI KaK aM(OTEpHbIE OpraHu4eckue coeAuHeHus. Pu3ndeckue u
XUMHMUYECKHE CBOMCTBA AMHUHOKHUCIOT (Ha mpuMepe IuMuuHa). buonoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benkn kak TOpUPOAHBIE BBICOKOMOJEKYJApHbIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TpPETUYHAs CTPYKTypa O€lKoB. XUMHYECKHE CBONCTBAa OEJIKOB:
THJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIC peaklny Ha OeJKH.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHWS BEIIECTB W HX MPEBPAlICHUM:
HaOJIIOZICHUE W ONKMCAHHWE JEMOHCTPALMOHHBIX OMNBITOB: J€HATypauus OEIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMH OEIKOB.

BbicokoMouieKyJIsIDHbIE COeIMHEHUS

OCHOBHBIE TOHATUS XHMHHM BBICOKOMOJIEKYJISIDHBIX COCIMHEHUN: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb IOJUMEPHU3aLNH, CPENHSS MOJIEKYJSIpHas
macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHMM —
MIOJIMMEPHU3ALUS U MOJUKOHEHCAL.

IKCIEPUMEHTAJbHbIC METOAbl W3YVYEHHMS BelIeCTB M HMX MNPEBPALICHMIA:
O3HaKOMJIEHHWE ¢ oOpa3laMHl NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MexXnpeIMETHBIE CBSA3H.

Peanm3zannst MexnpeaMETHBIX CBA3EH IIPU U3YYEHHHM OpraHU4YecKod xumuu B 10
KJIACCE OCYIIECTBIISIETCS Y€pe3 MCIOJIb30BaHME KaK OOLIMX E€CTECTBEHHO-HAy4YHBIX
MOHSATUM, TaK U TMOHATHUN, ABISIIOUIMXCS CUCTEMHBIMH JJIS OTAEJbHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1iue ecrecTBEHHO-HAayuYHbIE MOHSTHS: SIBJICHUE, HAayYHBbIH (akT, TUIOTE3a,
3aKOH, TEOpHs, aHaliMu3, CHUHTE3, KiIacCHU(PUKAIus, NEePUOJUYHOCTh, HAONIO/IEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE.

duznKa: MaTepus, YHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, IHEPreTUYECKUI
YpOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BeLIeCTBa, (U3NUYECKUE
BEJINYMHBI U €UHULIBI X U3MEPEHHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, oOMEH BEUIECTB B OpraHU3ME,
¢oTocuHTE3, OHOJOTMYECKH AaKTHUBHbIE BenlecTBa (OENKH, YrIEBOABL, KUPBI,
(bepMeHTHI).

I'eorpadusi: mMuHEpasbl, TOpHbIE NOPOABI, IOJE3HBIE HCKOMAEMblE, TOIUIMBO,
peECypCBI.

TexHo0rus: MUUIEBblEe MPOAYKTbI, OCHOBBI PAallMOHAJIBLHOIO MHUTAHMS, MOIOIINE
CpelICTBa, JIEKAPCTBEHHbIE W  KOCMETHMYECKHE Ipernaparbl, MaTepuaibl W3
VCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XNMHNHU HA BA3OBOM YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC  COO ycranaBnuBaeT TpeOOBaHMS K  pe3yJbTaTaM  OCBOEHUS
oOyJaromuMuCa MporpaMM  cpeaHero oOmero oOpa3oBaHus  (JTUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM). HaydHO-MeTOoIn4YecKoil OCHOBOM sl pa3paboTKu



IUTAHUPYEMBIX PE3YyJIbTATOB OCBOEHHS MPOrpaMM CpeIHEro oOLIero ooOpa3oBaHUs
ABJISIETCA CUCTEMHO-AESTEIbHOCTHBIN OAXO/.

B cooTBEeTCTBMM C CHUCTEMHO-IEATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHMSI MPEeIMeETa « XMMHUSD HAa YPOBHE CPEIHETO OOILEro
00pa30BaHUsI BIJICIECHBI CIAEAYIOIINE COCTABISIOIIHNE:

OCO3HAHHE OOYYAIOUIUMHUCS POCCUMCKON TPaKJAHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEIEHUIO;

HaJIMYMe MOTHBALIMU K 00Yy4EHHIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEXKJIEHHWU JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBAThCS B CBOEH
NEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUE TPABOCO3HAHUSA HKOJIOTMUYECKON KYyJIbTYphl U CIHOCOOHOCTH CTaBHUTH
L€ U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUA MpeAaMeTa «XHUMHS» JIOCTUTAKOTCA B
€AVMHCTBE Yy4yeOHOM M  BOCIHTATEIbHOM JACSATENIBHOCTH B  COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUUOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH U
ujieanamMu pOCCUICKOro Ipa’KJaHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMaMU
M TNpaBWIaMH TOBEACHUS, CIOCOOCTBYIOIIMMH  IIpolleccaM  CAaMOIIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YYaIOIIUXCS.

JIM4HOCTHBIE  pe3ynbTaTbl  OCBOCHMS  NpeamMeTa  «XHUMHSD»  OTpPa)KaroT
C(OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOW U MPAKTUUYECKOW JEATEIBHOCTH
oOyyarolmuxcsi 0 peajau3alud MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI:

OCO3HaHUsl 00YyYarolIMMHCS CBOUX KOHCTHUTYLHMOHHBIX NpaB U OOS3aHHOCTEM,
YBAKECHUS K 3aKOHY U MTPABOIOPSAIKY;

MPEACTABICHUS] O COLMAIBbHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NE€ATEILHOCTH MPHU CO3/IaHUMU Y4EOHBIX
MIPOEKTOB, PELIEHUU YYEOHBIX M IMO3HABATENIbHBIX 33Ja4, BBHITOJIHEHUH XWMHUYECKHX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTh M TPUHHUMATH MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUeOHOU ACSITEIBHOCTH;

2) MATPHOTHYECKOTO BOCTIUTAHUS

LHEHHOCTHOTO OTHOUIEHUS K HWCTOPUYECKOMY MW HAay4YHOMY HACIEIUIO
OTCUYECTBCHHON XMMUM;

YBaXEHHUsI K IMIPOLIECCY TBOpYECTBA B OOJIACTH TEOPUM M TPAKTUYECKOTO
IIPUMEHEHUSI XHMHH, OCO3HAHUS TOrO, YTO JOCTH)KEHHS HAyKH €CTh pPEe3yJbTar
JUIMTENIBHBIX ~ HAOJIONIEHUN,  KPOMOTJIMBBIX  DKCIICPUMEHTAJIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM aHaIu3e
uH(pOpMaIUKU O MEePEAOBBIX JOCTUKEHUAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;
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3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHNS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMU,
W TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYACh HA MOpPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHWE W TMOCTYNKH CBOUX TOBApHIIEH C
MO3UIIMNA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHWE TOCJIEACTBUM ITHUX
MOCTYTIKOB;

4) dpopMupoBaHUA KYJIbTYPHI 310POBbSI:

NOHUMaHUSl  LEHHOCTEH 3I0poBOoro U  Oe3omacHoro oOpasa  KHU3HU,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBwi Oe3omacHoro oOpamieHusi ¢ BellecTBaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIIbHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJI MHIUBUTYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 3I0POBbIO U KU3HU JTIOJIEH;

OCO3HAHMSI TIOCJICACTBUA U HENPUSATUS BPEAHBIX MPHUBBIUEK (YMOTpeOICHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS1);

5) TpyA0OBOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOU KOMIIETEHTHOCTHU B y4eOHO-UCCIEeI0BATENbCKON
NEATEeIbHOCTU, OOIIECTBEHHO MOJIE3HOU, TBOPUYECKON U IPYTUX BUAAX JIEITCIHHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUHU MPAKTUYECKUX 3aJlady COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

UHTEpeCca K MPAKTHUYECKOMY H3Y4YeHHUIO Mpodecchil pa3iuyHOTO pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUU M0 XUMUHU;

YBa)XEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATLHON TPaeKTOPUU 00pa30BaHMUsI,
Oynyiier mpodeccud W peanu3aiii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C y4&TOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XHWMHH, HWHTEPECOB M MOTpeOHOCTEH
00IIIeCTBA;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTMYECKH 11€J1eCO00pa3HOTO OTHOIICHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAaHMS KU3HU Ha 3€MIIE;

MOHMMAHUSl TJIOOAJTBHOTO XapakTepa HSKOJOTUYECKUX MpoOJieM, BIMSHUS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIBHOM CPEIbI;

OCO3HaHUSI HEOOXOJUMOCTH HUCIIOJIb30BAHUS JOCTIKCHUM XUMUU JUISl PEUICHUs
BOIIPOCOB PAIMOHAIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HENPUATHS JACHUCTBUMN, MPUHOCIIIUX BPEI OKPYKAKOLIEH MPUPOIHOU
cpene, yMEHHUsS MPOTHO3UPOBATH HEOIATOMPUSITHBIC HSKOJOTHMUYECKHE TOCISIACTBUS
MPEANPUHUMAEMBIX ACUCTBUN U PEAOTBPALIATh UX;

HallMYus Pa3BUTOTO0 HKOJOTHYECKOTO MBIILICHUS, JKOJIOTUYECKON KYJIbTYpBHI,
OTBbITA JICSITEIHLHOCTH IKOJOTUUECKOW HANpaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMHU B MO3HABaTEIbHOM, KOMMYHUKATUBHOW M COLMATIBHOM MPAKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO TIPOTUBOCTOSITH UE0JIOTHU XeMohoOuu;
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7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MMOHMMAaHUS celM(UKNA XUMHUH KaK HaAyKd, OCO3HaHUs €€ poau B ((OPMUPOBAHUU
pPalMOHAJIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUM IEJOCTHOTO MpPEACTAaBICHHUS 00
OKPY’KaIOIIEM MHUPE KaK O €UHCTBE MPUPOJBI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHU IpOo0JIEM COXPAHEHHSI IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO00I 3HAYUMOCTH XUMUH I COBPEMEHHON IUBUIIN3ALINU: B
e€ T'yMaHHCTHYECKOW HAIPaBIICHHOCTH W Ba)XHOW pPOJU B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHON KYJIBTYphI, PEUICHUU TJIOOATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS
YeJIOBEUeCTBA —  CBHIPhEBOM, HHEPreTUYECKOM, TMHUINEBOM U  DKOJIOTHMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIICUEHUH YCJIOBHUI YCIEIIHOTO TpyJa U
HKOJIOTUYECKH KOM(POPTHOM KMU3HU KAXKIAO0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: TOHUMAHHUS CYIIIHOCTH METOJIOB MTO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4aeMbIe
3HAHUA JJIS aHalM3a U OOBICHEHUS SIBICHUM OKPYKAIOLIEr0 MUPa U MIPOUCXOIAIINX B
HEM M3MEHEHMI, YMEHMs JeJaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE HAay4YHBIX
(haKTOB M UMEIOUIUXCS JAHHBIX C IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO MCIIONIb30BaTh XUMUYECKUE 3HAHUS ISl pELIEHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKON 1€ATEbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUW 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpECa K OCOOCHHOCTSM TpyAa B paziMyHbBIX cdepax MNpodeccuoHaIbHON
NEATEIIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE PE3yJbTaThl OCBOCHHSI YYEOHOro mnpeameTa «XUMHS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIC TSt (dbopMHpOBaHUS MHUPOBO33pEHUS oOy4arommxcs
MEXKJIUCIUIUIMHAPHBIE  (MEXIpEeAMETHbIE) OOIICHAyUYHbIC TOHSITHUSA, OTPaXKAIOIIHUE
LEIOCTHOCTh HAYYHOM KapTUHBI MHUpa U cHenudUKy METOJIOB TO3HAHMS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTrHs, SBJICHUE,
MpoLIecC, CUCTEMA, HAY4YHBIM (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleOBaHUE, HAOIIOIEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAIbHBIC Yy4eOHbIE JEUCTBUS (MO3HABaTEIbHBIE, KOMMYHUKATHUBHEIE,
peryJsTUBHBIE), oOecnieunBaronye GopMupoBanne PyHKIIMOHAIBHOW IPAMOTHOCTH H
COIMAJIbHON KOMITETEHIINN 00YyJaroIuxcs;

CIIOCOOHOCTh OOYYarOIIMXCsl MCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUTLTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC ACHCTBUS B MO3HABATEIHHON
U COIMAIIBHOW MPaKTHUKE.

MeranpeaMeTHbIe  PEe3yNbTaTbl  OTPAKAIOT  OBJAJIEHWE  YHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSIMU.

OBJaieHue YHUBEPCAJILHBIMYU YUeOHBIMY NMO3HABATEIbHBIMU € CTBUAMM:
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1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccmaTpuBarth;

ONpeneNsITh UENH JEITEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUU NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIE MpPU3HAKMA MOHATUHA W YCTAaHABIMBAaTh HX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHS IJIs1 OOBSICHEHHs] OTACIbHBIX (DaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAHMSI U KPUTEPHUHU Ul KJIACCU(UKALIUK BEIECTB U XUMUYECKUX
peaKkiuu;

yCTaHaBIUBaTh  IPUYMHHO-CIEJICTBEHHBbIE  CBA3M  MEXAY  HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTUUECKUE PACCYXACHUS (MHIYKTUBHbBIC, IETYKTUBHbIE, 10 aHAJIOTHH),
BBISBIIAITH 3aKOHOMEPHOCTH M IIPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHMSX,
(OpMyIMpPOBATh BHIBOJBI U 3aKIIOUYEHUS;

MPUMEHATh B NPOLECCE MO3HAHUA, HMCIOJb3yEeMble B XHMHH CHMBOJUYECKUE
(3HaKOBBIE) MOJIENH, MPEOOPa30BBIBATH MOJEIBHBIE MPEACTABICHUS — XUMUYECKUN
3HAK (CMMBOJI) 3JIEMEHTa, XUMUYECKast (popMyJia, YypaBHEHUE XUMHUYECKON pEaKIMU —
P pEIICHWH YYEeOHBIX MO3HABATEIbHBIX W MPAKTUYECKHX 3a/Jady, HPUMEHSThH
Ha3BaHHBIE MOJEJIbHBIC MPEACTABICHUS [JIs1 BBISBICHUS XapaKTEPHBIX NPHU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BATEILCKIE NeiCTBUS:

BJIaJECTh OCHOBAMM METOJIOB HAYYHOIO ITO3HAHWSA BEUIECTB U XUMHUYECKHX
pEaKLNil;

(opMyIUpOBaTh LIETU U 3a/la4l UCCIIEJOBAHUS, UCIIOJIb30BaTh MOCTABJICHHbBIE U
CaMOCTOSITENIbHO C(HOPMYJINPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI /17151 (DOPMUPOBAHMSI TUIIOTE3BI 110 MPOBEPKE MPABUIBHOCTH BbICKa3bIBAEMbIX
CYKJICHUM;

BJIQJ€Th HABBIKAMH  CaMOCTOATEJIbHOIO  IUIAHUPOBAaHUS U MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOJIOAAaTh 3a XOIOM
Mpolecca, CaMOCTOSATEIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIHpPOBATH
000011IeHHsI U BBIBOJBI OTHOCHTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBaHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYEHUYECKOM  HCCIEAOBATEIbCKOM W MPOEKTHOM
JESITeIbHOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOUCKY
METOJ0OB pElIEHUs MPaKTUYECKHX 3a1ad, NPUMEHEHUI0 pPa3Ju4yHbIX METO/IOB
MTO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MUCTOYHUKAX MHPOpMALMK (HAyYHO-TIOMYJIsipHAst
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIPaBOYHBIE TOcoOUs, pecypcebl MHTepHeTa),
aHAIM3MPOBAaTh MH(GOPMALIMIO PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS, KDUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUYUBOCTH;
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bopMynMpoBaTh 3ampOChl M MNPUMEHSTh PA3IUYHBIE METOAbI MPHU TOUCKE U
otbope wuHbOpMaIMU, HEOOXOAUMOW  JJi1  BBINIOJHEHUS  y4eOHBIX  3ajad
OIIPEIIECIIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HWCIOJIB30BAaHUS  WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA W Pa3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh OMTHUMAIIbHYIO0 (hOpMYy MpeAcTaBiIcHUsT WHPpOpMaIuu
(cxembl, rpaduKy, THArpaMMBbI, TAOJIUIIBI, PUCYHKH U APYTHUE);

MCIIOJIh30BaTh HAYYHBIN SI3bIK B Ka4ECTBE CPENCTBA MPH padOTe ¢ XUMHYCCKOU
uH(popMaIuen: TPUMEHITh MEXIPeIMETHbIC ((PU3ndecKne U MaTeMaTHIECKUE) 3HAKU
U CUMBOJIBI, (hOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CpPEJCTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMol TeMbl B XOJE€ JUajiora
W/WTW  JTUCKYCCHHU, BBICKA3bIBaTh UJEH, (HOpMYyIUpOBaTh CBOU MPEIOKEHUS
OTHOCHTEJIHLHO BBITOTHCHUS TIPEIJIOKEHHON 3a1a9H;

BBICTYNIaTh C TIPE3CHTAlMCH pe3yJIbTATOB ITO3HABATCIIBHON JEATEIHLHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIPHO FUIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBHITIOJHECHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYSCKON padOTHl IO HCCISIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pean3aluud y4eOHOro MpoeKTa W (OPMYIUPOBATH BBIBOIBI
0 pe3yJIbTaTaM MPOBEAEHHBIX MCCICIOBAHUHN MyTEM COTJIACOBAHUS TO3HIMN B XOJIE
00Cy>X)eHusI 1 0OMEHa MHEHUSIMHU.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBAaTh U OCYIIECTBISATH CBOIO  IO3HABATEIIbHYIO
NeSTENbHOCTh, ONpenessiss e€ IeMM W 3aJladyd, KOHTPOJIMPOBAaTH W TI0 Mepe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh MpeIjiaraéMplii  ajiroOpuTM JCUCTBUM  MpuU
BBITIOJIHGHUM YYEOHBIX M  MCCJIEIOBATEIbCKUX 3ajiad, BbIOMpaTh Haubolee
7 PeKTUBHBIN CcrIOCO0 MX pelIeHus ¢ YYETOM TOJIyYeHHUSI HOBBIX 3HAHUM O BEIIECTBAX
1 XUMUYECKUX PEaKITUsIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATETbHOCTH HAa OCHOBE CaMOaHalv3a U
CaMOOIIEHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMHUsD OTPaXKaroT:

cOpPMUPOBAHHOCTh  NPEACTABICHUA O  XUMHYECKOM  COCTaBJISIFOILIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHH B TIO3HAHUU SIBJICHUI TTPUPOIBI, B
(GOpMHUpPOBAHUM  MBIIUJICHUST U KYJbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOJAMMOW I PEIICHUS MPAKTUYECKUX 3a7a4 M IKOJOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO M IIPUPOJIHOM CPEIIE;

BJIAJICHUE CHUCTEMOM XAMUYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHUYECKUN JJIEMEHT, aTOM, dJIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJia, BaJlEHTHOCTb, DJEKTPOOTPHUIATEIHLHOCTh, XUMHUYECKast CBS3b,
CTpykTypHast ¢opmyina (pa3BEpHyTas W COKpaIlI€HHAs), MOJIb, MOJIIpHas Macca,
MOJISIDHBIA  OOBEM, YIJIEPOAHBIA CKENeT, (QPYHKIMOHAJIbHAS TpYIINa, paauKal,
HU30MEpHs, U30MEPhbl, TOMOJIOTHYECKHI PsJI, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPOI U
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a3oTcojepkKaliie  COCAUHEHUsS, MOHOMEp, IMOJHMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHHUs); TEOPUUM U 3aKOHBI (TEopusi CTPOECHUS
opranuueckux BemniectB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3bIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JIeXKalMe B OCHOBE NMOHUMAaHUsI MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUU,
(aKTOJOTUYECKUE CBEJEHUS O CBOWCTBax, COCTaBe, MOJYyYEeHWH M O€30MacCHOM
WCIOJB30BAaHUM BAXKHEHIIMX OPTraHMYECKUX BEIIECTB B OBITY M MNPAKTUUYECKOU
NEeATEeIbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUW BBISIBJIATh XapaKTEPHBIC TPU3HAKKA TTOHATHH,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIOIb30BAaTh COOTBETCTBYIOIIME MOHSATHS TMpU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYEeCKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHUW HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) hopMyl
OpraHUYECKUX BEIIECTB U YPABHEHUN XMMHYECKHUX PEaKIUW, U3rOTABIMBATH MOJEIH
MOJIEKYJl OpPraHMYECKMX BEUIECTB JUISl WUIIOCTpAlMd WX XHUMHUYECKOrO H
MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMUBATh MPUHAJICKHOCTh HW3YUYCHHBIX
OpTraHUYECKHUX BEIIECTB M0 UX COCTaBY U CTPOCHUIO K OMPEACIEHHOMY KJIacCy/TpyIIne
COCIMHEHHI  (YrJIeBOAOPOIBI, KHUCIOPOA W  a30TCOAEpXkAIIUEe  COEOUHEHUS,
BBICOKOMOJICKYJIIPHBIE COCAWHEHHUsI), JaBaTh MM Ha3BaHUS MO CHCTEMaTUYECKOM
HomeHkiatype (IUPAC), a takke NpHUBOJIWTH TPUBUAIBHBIE HA3BAHHS OTIEIbHBIX
OpTraHUYECKUX BEHIECTB (ITUJICH, MPOMWJIEH, alleTUJIEH, YTHJICHTJIUKOJIb, TJIMIICPHH,
dbeHon, QopManmpiaerujl, aneTadbIeru]l, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTA,
OJICMHOBasg KHUCJIOTA, CTEAPUHOBAs KHUCJIOTA, TJIOKO3a, (PYKTO3a, Kpaxma,
LIEeJIJTI0JI03a, TJIUIIMH);

c(hOPMHUPOBAHHOCTh yYMEHUS OMNPENEIATh BUIbI XWMHUYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh TOJIOKEHUS TEOPUU  CTPOCHUS
opraHuueckux BemecTB A. M. bytiepoBa s 00BsICHEHHS] 3aBUCHUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUS; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTaB, CTpOEHUE, (puznueckue u
XUMUYECKHE  CBOMCTBA  TUNUYHBIX  MPEACTABUTENCH  pa3aU4HBIX  KJIACCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, 3TWUJICH, NPOIUJICH, alleTWIeH, OyTaauen-1,3,
MeTwiOyTaaueH-1,3, OeH30JI, METaHOJ, 3TAHOJI, ATUJICHTJIMKOJb, TIUIEPUH, (HEHOI,
aleTanbJIeTu]l, MypaBbUHAsI M YKCYCHasi KHUCJIOTHI, TJIIOKO3a, Kpaxmal, ILeJJIIJI03a,
AMUHOYKCYCHAasl KHCJIOTa), HWILTIOCTPUPOBATh TEHETHUECKYIO CBS3b MEXKIYy HUMHU
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIUHA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIEBOIAOPOJTHOTO
CoIpbs (HE(Th, TPUPOIHBINA Ta3, YroJib), CIOCOOBI WX MEPEepabOTKH U MPAKTUYECKOE
MpUMEHEHNE TTPOYKTOB MEPEePadOTKH;

cOPMUPOBAHHOCTh yYMEHUW TPOBOJUTH BBIYUCIEHUS TI0 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYyKTa
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peakiuy M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO U3 MCXOJHBIX BEILECTB
WIN IPOJYKTOB PEAKIIUN);

c(hOpPMHPOBAHHOCTh YMEHHUH BIAJCTh CUCTEMOW 3HAHWUA 00 OCHOBHBIX METOJaxX
Hay4HOI'O MO3HAHUSA, UCIOJb3YEMbIX B XMMUU MPU U3YYEHHH BEIIECTB U XUMHUYECKHUX
ABJICHUHM (HAOJIIOICHHE, U3MEPEHUE, SKCIEPUMEHT, MOJIECIMPOBAHUE), HUCIIOIb30BAThH
CUCTEMHBIE XUMHUYECKHE 3HAHUSA JUIsl IPUHATHS PEIIEHUN B KOHKPETHBIX KW3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUU COOMIOAATh TpaBUja IOJB30BAHUS XUMHUYECKOU
nocyAod u JabopaTOopHbIM O00OOpyJOBaHHMEM, a TakKe IMpaBHia OOpalleHusi cC
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIIOJHEHUIO J1a0OpAaTOPHBIX
XUMHUYECKUX OIIBITOB;

COPMUPOBAHHOCTh ~YMEHHUW IUIAHUPOBATb M  BBIIOJHATH  XUMHYECKHUN
HKCIIEPUMEHT (TpEBpallleHUs] OPraHUYECKUX BELIECTB NPU HArPEBaHHUM, IOJYyUYEHUE
ATUJIEHA U WU3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIMU OPIaHMYECKUX BEIIECTB,
JeHaTypauus OeNKOB IPU HarpeBaHUM, LIBETHHIE PEAaKIUU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHU O€30MaCHOCTH MpU OOpaIeHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000pyZ0OBaHUEM, NPEICTABIATh PE3YyIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (popme
3aMKUCH YPAaBHEHUI COOTBETCTBYIOUIUX PEAKINI U (POPMYITUPOBATH BHIBOJII HA OCHOBE
ATUX PE3yNbTATOB;

c()OPMUPOBAHHOCTh ~ YMEHHH  KPUTHUYECKHM  AHAJIU3UPOBATH  XUMHUYECKYIO
uH(popManMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
uHpopmanuu, UHTEpHET U IpYyTruX);

c(OpPMHUPOBAHHOCTb YMEHUI co0oaTh npaBuia HKOJIOTUYECKU
11€J1ecO00pPa3HOro MOBEIECHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LENSIX COXPAHEHUS
CBOErO 3J0pPOBbS M OKPYKAIOIIEW NIPUPOAHOW Cpelbl, OCO3HaBaTh OIACHOCTh
BO3JICHCTBHS HA KUBBIE OPTaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BEIECTB, [IOHUMAs
cveic  mokazatens [I/IK, mosicHaTh Ha mpuMepax CcHnocoObl YMEHBIIEHUS U
IIPENOTBPALIEHUS UX BPETHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

Uist o0ydarouuxcsi ¢ OrPaHUYEHHBIMM BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYNHBIX METOJaX TMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJETNBIX U CIA00BUASAIIUX OOYyYAIOIIUXCS: YMEHHUE UCIO0JIb30BaTh pelibeHO-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins 1uis 3anucu XuMru4eckux GopMyi.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne ||HammeHoBaHue pa3nenoB u ‘Konnqecmo 4acoB ‘BHCKTPOHHBIC (undposbie)
II/TI ||TEéM TIPOTPAMMBbI ‘Bcero“HP ‘ o0Opa3oBaTenbHbIE PECYPCHI

‘Pa:men 1. Teopernyeckne OCHOBbLI OPraHM4eCKOi XUMHH

1.1 |[Ipeamer  opranuveckoi||3
xuMun. Teopus CTpOEHHS
OpPraHUYeCKUX COCTUHEHUH
A. M. bytneposa
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Ne |[HammeHoBaHME pa3aenoB U ‘KOJII/I‘IGCTBO 4acoB ‘9H€KTpOHHHe (udposbIe)
TI/TI || TEM TIPOTPaMMBI ‘Bcerol‘HP l 00pa3zoBaTeNbHBIC PECYPCHI
‘I/ITOFO 0 pasaeny H3 H

‘Pa:men 2. Yri1eBoa0opoabl

2.1 |[IpenenvHbIC 2
YTJIEBOJIOPOABI — AJTKAHBI

2.2 |[HenpenenbHbIe 6 1
YTIIEBOIOPOIBIL: aJIKEHBL,
aJKaJaMeHbl, AIKUHBI

2.3 ||[Apomarrueckue 2
YTIIE€BOAOPOIBI

-

2.4 |[TpupoaHbie HMCTOYHHKH||3
YIJIEBOAOPOAOB MU HX
nepepadoTka

‘HTOFO 1o pasgeiry Hls H_

‘Pamen 3. Kucjopoacoaep:xamme opraHndecKue coeInHeHmst

‘3.1 HCHI/IpTBI. ®eHon H3 H:H H
1

3.2 |Anpneruapl.  KapGonossie||7
KUCIOThI. ClI0KHBIE H3PUPBI

‘3.3 HyFJ'IeBOI[BI H3 “ H

‘I/ITOFO 0 pasaeny H13 H

‘Pame.ﬂ 4. A3oTcoaep:kalie OpraHudecKkue coeMHeHus

4.1 |[AMUHBI. AMUHOKHUCIOTHL||3
benxu

‘I/ITOFO IO pa3feiny H3 H
‘Pa311e.11 S. BeICOKOMOJIEKYISIPHbIE COCAUHECHUS
5.1 |[ImacTmaccsl. Kayayxu. |2

BonokHa L
‘I/ITOFO IO pa3feny HZ H
OBLIEE KOJIMYECTBO|34 |2 |2
YACOB I10 ITPOI'PAMME L

ITOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC
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Tema ypoxka

KonnuectBo
qacoB

Jata

W3Y4YCHHUS

Bcero

KP

ITP

Ilman

daxkt

ONEeKTPOHHBIE
udposbie
o0Opa3oBaTenbHbIC

pecypcbl

BBoauelii uHcTpykTaxk Ne25-1, mnepBuUYHBIN
uHCTpyKTax No25-2.Ilpenmer opraHudeckon
XUMHM, €€ BO3HMKHOBEHME, pa3BUTHUE U
3HaueHue. JleMoHCTpanusi: O3HAKOMJICHHE C
oOpa3raMi  OpPraHMYeCKUX  BEUIECTB |
MaTepuajgaMH Ha UX OCHOBE.

1

Teopust cTpoeHUs] OpraHUYECKUX COCTUHEHHI
A. M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUSI.

IIpencraBnenue 0 KJaccu(uKanuu
opranuyeckux  BemiectB.  Homenkmnatypa
(cucremaTnyeckas) U1 TPUBUAJIBHBIE HA3BaHUS
opranuyeckux BemecTtB. MHcTpykius No24.
Jlabopatopubiii  onbiTNel.  MonenupoBanue
MOJIEKYJI OPTaHUYECKHX BEIIECTB.

AJIKaHBI: COCTaB U CTPOSHHUE, TOMOJIOTHYECKUI
psan. Unctpykuus Ne24. JlabopaTOpHBIM OMIBIT
No2. KauecTBeHHOE oOIpefelieHne yriepoaa u
BOJIOPOJa B OPTaHUYECKUX BEIICCTBAX.

MetaH u 3TaH — HpOCTGﬁIHHC MMpeaACTaBUTCIIN
aJIKAaHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA

OTuiaeH W NOponwieH —  IpocTeniiue
NIPEACTABUTENH AJIKCHOB

Wucrpykrax Ne24. [Tpaktuueckast pabora Ne 1.
«[Tomyuenne STui€HA W  H3YYEHUE €ro
CBOMCTB»

Ankanuensl. byraguen-1,3 u MeTunOyraaueH-
1,3. Tlony4yeHHe CHUHTETHMYECKOrO Kaydyka M
pe3unbl.  JlemoHcTpaums:  BuAeo(dparMeHT
"Bynkanuzanusa pesunsl”. MHCTpykimus Ne24.
JlabopaTtopubiii onbIT Ne3. O3HakoMJIeHUE C
o0pa3iaMu MJIacTMacc, KaydyKOB U PE3HHBI.

10

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHMS,
TOMOJIOTUYECKUH  psiA.  ANeTWwieH  —
IIPOCTEN NN IIPEICTaBUTEIND AJIKUHOB.
Wucrpykuusa Ne24. JlabGoparopubliii onbIT Ned.
MonenpoBaHue MOJIEKYJ YIJIEBOAOPOJOB U
raJIOreHIPOU3BOIHBIX.

11

Pemenue 3amay. BelunciieHus no ypaBHEHHIO
XUMHYECKON peaKiuu

12

ApeHbl: 0eH301 W TONyol. TOKCHYHOCTh
apeHOB

1

‘13 HFCHCTI/ILICCKaSI CBS3b

YIIEBOAOPOJIOB,

1

|
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Tema ypoxka

KonnuectBo

qacoB

Jata
U3YyYCHUS

Bcero

KP

ITP

Ilnan |[@akt

ONEeKTPOHHBIE
udposbie
o0Opa3oBaTenbHbIC

pecypcbl

‘HpI/IHaIUIe)KaH_II/IX K Pa3JIM4HbIM KJIacCaM

14

[IpuposHble  HMCTOYHUKHU  YIVIEBOJOPOJIOB:
MIPUPOJHBIN ra3 U MOMYyTHbIE HEPTSIHBIEC Ta3bl,
HepTb H  TPOAYKTHI €€  mepepadOoTKH.
Jemonctpanus: komutekiuu "HedTs" .

15

[TpomykThl nepepadoTKH Hedru, 1704
MPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.
Kamennslii  yronmb M OPOAYKTBI  €r0
nepepaboTku.  JleMOHCTpammsi:  KOJIICKIUS
"Vromp".

16

KontposbHas pabora 1o paszneny
«YTII€eBOIOPOABD)

17

[IpenenpHbIe OIHOATOMHBIE CIUPTHI: METAHOJ
u staHoi. Bomopoanas cBsa3e. MucTpykius
No24. JlaGopatopubiii ombiT Ne5. T'openue
CIIUPTOB.

18

MHOroaroMHble CHOUPTHI: ATHJICHIJIMKOIb U
TJIMLEPHYH. HNuctpykuus No24.
B3anmopeiicTBue riauuepuHa ¢ THAPOKCUIOM
menu (II).

19

deHout: CTPOCHUC MOJICKYJIBI, (bH3H‘leCKI/Ie n
XHUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

20

Anpneruapl: GopMalbAeTUl U aleTalbIeru.
Aueron. Wuctpykuus Ne24. JlabopatopHblit
onbIT Ne7. KauecTBeHHBIE PEaKIIMK AJIbIETUIOB

21

O/NHOOCHOBHBIE  HpefeNbHble  KapOOHOBBIE
KHMCJIOTBI: MypaBbHHAs U YKCYCHasI

22

Wucrpykuusa Ne24. ITpaktruueckas padora Ne 2.
«CBoOCTBa pacTBOpa YKCYCHOM KHCIOTBI»

23

CTeapI/IHOBafl n OJICMHOBAas KHCJIOTBI, KakK
MMpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX KHUCJIOT

24

Mpbi1a KaK COJM BBICHIUX KapOOHOBBIX KUCIOT,
UX MOIOILIEE JIEUCTBUE

25

CnoxxHbie 3(hupsl Kak MPOU3BOJHBIE
KapOOHOBBIX KHCIOT. [HApPONU3  CIOXKHBIX

3¢upoB

26

Kupsr: THIPOJIN3,
Ouo0ruuecKas pojb )KUpPOB

IPpHUMCHCHUC,

27

VTraeBonasr: COCTaB, KJIaccupuKarms.
Baxneiimme MPEACTABUTENH: IJII0K03a,
bpykTo3a, caxaposa

HKanMan U IEJUTI0JI03a  Kak npnponHmeHl
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JleMOHCTpanusi : O3HAKOMJICHHE C OOpaszlnaMu
OPUPOIHBIX W  HUCKYCCTBEHHBIX  BOJIOKOH,
IIacTMAcC, KayqyKoB.

Ne |[Tema ypoka KonuuectBo ||[lara DIEKTPOHHBIE
n/m JacoB HU3y4YCHUS udposbie
Beero|[KP |[TIP [TInan |[@axr |0OPasoBatenbhbie
pecypcbl
nosmMepsl. MacTpykims Ne24. JlaGopaTtopHblit
onbIT Ne8. BzanmoaeiicTBre Kpaxmai ¢ HOAO0M.
29 |KontpombHas pabora Ne2 mo pasmeny|l 1
«Kucnopoacoaepxariue OpTaHHYECKUE
COETUHEHUS»
‘30 ‘AMI/IHBIZ METUJIAMUH U aHUJINH ‘1 H H
31 ||AMHUHOKHCIOTHI KakK amdorepnsie| 1
OpraHUYEeCKUEe COeIMHEHUS, UX OUOIIOrHYECKOe
3HadeHue. Ilentuant
32 ||benku kak MpUpOJHBIE BHICOKOMOJIEKYISApHBIE||1
coequHeHus. JleMoHCTpanuss OelKOB  MpH
HarpeBaHWU; I[BETHBIC PEAKITUN OCITKOB.
33 ||OcHOBHBIC MTOHSATHS XuUMHH||1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
34 ||OcHoBHEIE METOBI cuHresal|l
BBICOKOMOJICKYJISIPHBIX COCITUHEHUH.
[Tnactmaccsl, Kay4qyKH, BOJIOKHA.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYHEHUKA
* Xumus, 10 xmacc/ I'abpuensn O.C., Octpoymo MN.I'., Crnaako C.A., AKIHOHEPHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenne

METOAUYECKHUE MATEPHAJIBI IUI1 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
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