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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o XuMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUS (eliepaibHOil 00pa30BaTeIbHON IPOrpaMMBI
cpeanero  obmero ob6pazoBanust (POII  COO), mnpexacraBieHHbix B DegepanrbHOM
rocygapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konnenuuu npenojiaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®deneparum,
peaTn3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPaMMBbl, 1 OCHOBHBIX I0JI0’KeHHH «CTpaTteruu
pa3Butus BocuuTaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roxa» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY IOJIX0/I0B K pa3padOoTKe MPOrpaMMBbl 10 XUMHH, K OIPEACTICHUIO 00IIel CTpaTeruu
00y4yeHMsl, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIMXCs CPEICTBAMM Yy4eOHOro npeamera «XUMHUs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyanbHble nonoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBAHUM K YPOBHIO
[OJATOTOBKU BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHME, IIOJIy4aeMoO€  BBIIYCKHHKaMU  0011e00pa30BaTelbHOIM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo MX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIMX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPObI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xumudeckoe oOpa3oBaHHe OOydyarolIMXCsl Ha YpPOBHE CpPEIHEro oOIlero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B IPOrpaMMe MO0 XUMHM C Y4ETOM CHeUn(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHUM IPUPOJIbI U B MAaTEpUAIbHOM JKU3HU OOILECTBAa, a TaKKe C yuyéToM OOIMX Lenell u
IOPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyr0 poJib B COBPEMEHHOM
LUBUJIM3ALMH, B CO3/1aHUM HOBOM 0a3bl MaTepualbHOM KyabTypbhl. OHa BHOCUT CBOHM BKJIaJ B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YEJIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aMMOAENUCTBYS C IPYTHUMHU ECTECTBEHHBIMU HAYKaMH, XUMUS CTaJIa HEOThEMIIEMOM
4acTbl0 MUPOBOHM KYJIBTYpbI, HEOOXOAMMBIM YCJIOBUEM YCIICIIHOTO TPYAa U KM3HU KaXKIOTrO
yneHa oOmiectBa. CoBpeMeHHass XUMHS KaK HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTMIl HalpaBJieHa Ha pelIeHHe [I0OANbHBIX Npo0JieM YCTOHYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUIIIEBOM, IKOJIOTHUECKOH O€3011aCHOCTH U OXPaHbI
3JI0POBBSL.

B coorBercTBMM C OOMMMH LENSIMH W TNPUHLUIAMH CPEIHEro oOmiero oOpazoBaHM
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBnisitoluMHy npeaMeTa « XuMus» sIBISIOTCS 0a30BbIe Kypehl — «Opranndeckast XUMHs»
1 «O011as 1 HeOpraHMYecKasi XMMHU», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI1 HAYKHU: CUCTEMA 3HAHUI 110 HEOPTaHUYECKOW XUMUU (C BKIIFOUEHUEM 3HAHUI U3
oOrielt XuMuK) U opranuyeckoi xumun. @opMupoBaHue TaHHON CUCTEMbI 3HaHUH TPU U3YyUEHUU
npeaMera 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHUS BCEr0 MHOr0o0pa3Hsl BEIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHI XUMUHU.



Crpykrypa coaepkanust KypcoB — «Opranuueckas xumusi» u «O0mas 1 HeopraHu4eckast
XUMUS» c(hOpMHUpPOBaHA B MPOTpamMMe 1O XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHa HCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWH Ha
onpeAeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMMHUU BeIecTBa
paccMaTpUBaIOTCsl HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IMPEACTaBICHUN O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHnyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHWs TEpBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMusi» 0a30BOro ypoBHS paccMaTpHUBaeTCs
U3YYCHHBII Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs TEOPETUYECKHA MaTepuan u
dakrosornueckrue CBEACHHs O BEHIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHHE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTMYECKUX TMO3HIIMIA,
riy0Xe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaroumei 1o
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEHIECTBAX, UX COCTaBE, CTPOCHHMH, CBOWMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XMMUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nornonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HAyKaMH, PaCKphIBalOT €€ poJib B TI03HABATEIHbHOW U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XMMHUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEIIeHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
y4aeOHOro mpeaMera «XUMHUs TaHHOTO YPOBHS U3YYEHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4JaromuXcsi MUPOBO33PEHUECKON OCHOBBI Ml TTOHUMaHUSI (PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYUN MEXKIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHHH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
HYHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nuane perieHus 3a1a4 BOCIUTAHUS, PA3BUTHS U COITMANIM3AIMY 00YUAIOITUXCSI TPUHSITHIE
MporpaMMoil 0 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS MpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHHUBEPCAIbHBIX Y4YEOHBIX NEWUCTBUN, HMMeEIoIuX 0a3oBoe
3HAUYEHHWE ISl PA3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHHs MpoOJieM, TOWCKa, aHalu3a |
o0paboTku uHPOpMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
MCCIIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B npaktuke npenoaaBaHusi XMMUAY KaK Ha yPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMsl, TaK U
Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus, IPH ONPEACICHUN CONePKATEIHPHON XapaKTEPUCTHKN
nejaeil M3ydeHWs NpeiMeTa HamnpaBlIEHHEM MEePBOCTENCHHOW 3HAYMMOCTU TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEIOBEKa U KaK OJIHOI'O U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHU 3PEHUS TAaKOW MOAXOJ K ONPENEIICHHIO Ielel H3y4eHUs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHo JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIOTCS:
dbopMUpOBaHHE CUCTEMBl XMMHUECKUX 3HAHUH KaK Ba)KHEHIIECW COCTaBISIONIECH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JekaT KIFOYEBBIC MOHATHA, (yHIaMEHTAIbHBIC



3aKOHBI M TEOPHH XMUMUH, OCBOCHHE S3bIKa HAYKH, YCBOSHHE M TIOHUMAaHHUE CYIIIHOCTH JIOCTYITHBIX
000011eHuIT MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIIEHHME C HUCTOpPUEH HX Ppa3BUTUS U
CTaHOBJICHUS;

(dopMHpoBaHHE M pa3BUTHE MPEJICTABIECHUI O HAYYHBIX METOJaX I103HAHMUSA BELIECTB U
XUMHUYECKHX PEaKIHii, HeOOXOAUMBIX JUI MPUOOPETECHHS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEIIECTB ¥ XUMUUECKUX SIBJICHUHN, UMEIOILUX MECTO B PUPOJIE, B MPAKTUUECKOM U TOBCETHEBHOM
KHU3HH,

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATEIIBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOro 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atuM, coaepxaresnbHas XapakTepUCTHKa LeJe U 3a1a4 U3y4eHus ImpeaMera B
porpaMMe 1o XUMHH YyTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMHU NPHOPUTETAMHU B
cucreMe cpeaHero oouiero oopazoBanus. CeroHs B IpenojaBaHUM XMMHUU B OOJIbIIEH CTENEHU
0THaéTCsl MPEANOYTeHUE PAKTUIECKON KOMIIOHEHTE COAEp KaHusl 00y4eHHsI, OpUEHTUPOBAHHON
Ha MOATOTOBKY BBIIYCKHUKA 0OLIe00pa30BaTeNbHOM OpraHu3alyy, BIAACIOLIEro He HabopoM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO
HOJIy4YEeHHUsl 3HAaHUM U IPUMEHEHUS UX B PEANbHOM KU3HU [Vl PELICHUs NPAKTUYECKUX 3a/1ad.

B cBs3um ¢ »TMM Tnpu U3ydeHHH TmpeaMera «XUMUS» JIOMUHHPYOIIee 3HAYCHHE
nproOpeTaroT TaKKue LENU U 331a4u, KaK:

ajianTanys 00yJaronmxcs K yCIOBUSM JUHAMUYHO PA3BUBAIOIETOC MUPa, (HOPMUPOBAHHE
UHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K €amM0OOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMM U X IPUMEHEHUEM;

dopMupoBaHue y OOy4YalOLIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIUN),
UMEIOIUX YHUBEPCAIbHOE 3HAYCHUE JUISl PA3JIMYHBIX BUAOB JIESATEILHOCTH: PELICHUs IpolieM,
NOWCKa, aHamm3a ©U 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JeSITEeIbHOCTH, KOTOpasi 3aHMMAEeT Ba)KHOE MECTO B MO3HAHUHU XMMHH, a TAKXKe Ul OLEHKHU C
MO3HIIAN YKOJIOTHYECKOW O€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00yyYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMHU ITOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbBIE HH(POPMAITMOHHBIE
TEXHOJIOTUH JIUIsl IOMCKA U aHAJIKM3a y4eOHOM M HayYyHO-MOMYJIIPHON MH(POPMAILIUU XUMUYECKOTO
COJIepKaHuUs;

(dbopmMHpoBaHUeE U pa3BUTHE Y 00YUAIOIIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HAOJII0/IaTEIbBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IIPU IUITAHUPOBAHUHU U NTPOBEJCHUN XUMHUUECKOTO SKCIEPUMEHTA;

BOCIUTAHUE y 00yUaroumxcs yoekIEHHOCTH B TYMAHUCTUYECKON HAPaBJIEHHOCTH XUMUH,
e BaKHOW pOJM B PEUICHWU TIJ0OAJBHBIX MPOOJIEM palMOHAIBHOTO MPHUPOIOINOIb30BaHMS,
MOTIOJHEHUSI SHEPTreTHUYECKUX PECypCOB U COXPAHEHMsI MPHUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOT0 OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, @ TAKXKe MPHOOpPETEHNUS
OTIBITA WICIIOJIb30BAHMSI TIOJTYYCHHBIX 3HAHUHN JUTSI IPUHSATHS TPAMOTHBIX PEIICHHH B CUTYaIUsX,
CBSI3aHHBIX C XMMUYECKUMHU SIBICHUSMH.

B ydeGHOM miaHe cpemHero o0imiero oOopa3oBaHUs MpeaMeET «XUMH» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-HaYUHbIE TPEIMETHI.

OO61iee ynciIO 4acoB, OTBEAEHHBIX JJIS M3yYEHUS XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obrrero oopazoBanusl, coctariseT 68 yacos: B 10 kiacce — 34 vaca (1 yac B HeZIeI0).



COAEPKXAHUE OBYUYEHUASA

10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU

[Ipenmer opraHudeckod XuMuU: €€ BO3HMKHOBEHHME, pa3BUTHE M  3HA4YCHUE
B II0JIyYE€HUU HOBBIX BELIECTB U MaTepUajoB. Teopus CTpOEHUsI OPraHMYECKUX COCIUHEHUH A.
M. bytnepoBa, €€ ocHOBHblE MONOKEHUsA. CTpyKTypHble (DOpPMYJIbl OpPraHMYECKUX BEIIECTB.
I'omonorus, nszomepus. XUMUYECKas CBSA3b B OPraHUYECKUX COCAMHEHMSAX — OJMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o knaccupukanuy OpraHUuecKux BeniecTs. HoMeHkmaTypa opraHmuecKux
COeMHEHUH (cucTeMaTu4ecKas) ¥ TpUBUAIbHbIE Ha3BaHUS BaKHEHIINX ITPEICTaBUTENEH KIIAaCCOB
OpPraHNYECKHUX BEIIECTB.

OKCIEpUMEHTAJILHBIE METOJ/IbI M3YUYEHHS BEIIECTB M MX NPEBPAILECHUN. O3HAKOMIICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
[IPEBPALIEHUIO OPTaHUYECKUX BEILECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMYECKUH psaja. MeraH u 3TaH — mnpocTeiliue
IPEJCTaBUTEIIN ATKAHOB: (PU3UYECKHE U XUMUYECKUE CBOWCTBA (peaKIMK 3aMeILeHHsI K TOPEHUs]),
HAaxO0’KJICHUE B IIPUPOJIE, IIOJyYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUN psifl. DTWIEH U IPONWIEH — IpOocTeiime
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJloreHUpOBaHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEPU3alluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXKHEHIINE XUMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuu rUIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAIIMH, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (uU3MYECKHME W XMMUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUST W HUTPOBAHMs), MOJyYe€HUE M MpUMEHEHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpOoGanus), noayieHue u
npumenenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHueckass  CBSA3b  MEXKIY  YIVIEBOJOPOJAMHU,
MIPUHAJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuposHblE UCTOUYHUKU YTIIEBOJAOPOAOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedb u e€ nponcxoxaenue. CrocoOsl nmepepaboTKH HEPTH: EPETOHKA, KPEKUHT (TePMUYECKUA,
KaTaluThHueckuil), mmponu3. IlpogykTel mepepaboTku HedTH, UX OpPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOIyKThI €ro nepepaboTKu.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB M MX NPEBPAIICHUN: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOIHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOTHI:
MOJIy4eHHUE TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIIN MTPOTYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOI W OSTaHON: CTPOEHHUE, (PU3MYECKHe U
XMMHUYECKHE CBOMCTBA (peakUMW C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHHE),




npuMeHeHne. BoIopoaHbIe CBA3U MEXKIy MOJIEKYJIaMHU CIIUPTOB. [[elicTBHE METaHOJIa U 3TaHOJIA
Ha OpPTaHU3M YEJIOBEKA.

MHOroaToOMHBIE CHOUPTHL. DTWICHTJIMKOIb W TIHUIEPUH: CTpOeHHe, (uznyeckue Hu
XMMHYECKHE CBOMCTBA (B3auMOJIeCTBUE CO MIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

@DeHoII: CTPOCHUE MOJICKYJIBI, PU3NUECKUE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penomna.

Anprerunsl U kemonvl. DopManbIeTuA, aUETAIbACTHI: CTPOCHUE, (PHU3HUECKUE W
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKLUH),
IIOJIy4EHHUE U IIPUMECHEHHUE.

OnHOOCHOBHBIE NpefieibHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
sTepudUKanM), MoldydeHue M npuMmeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
IIPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KMCIOT. Mblla KaKk COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3UpPbl KaK TPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xxupos. IIpumenenne xxupos. bruonorudeckas poiib KUpPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIMs YyriaeBoJ0OB (MOHO-, TU- U moymcaxapusl). [moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XHMHUYECKUE
cBoiicTBa (B3aumoseiictaue ¢ ruapokcuoM meau(ll), okucnenue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIeHHE, OpOXKEHUE TIIOKO3bl), HaXOXICHHE B MPHUPOJE, NPUMEHEHHE,
Oouonoruueckas posib. @otocunTte3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemironosa kak npupofssle noiauMepsl. CTpoeHue Kpaxmajaa U LEeJUIFOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojIu3, KaYeCTBEHHAs PeaKkus C HOJ0M).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MNPEBPALIEHUI: INPOBEIECHUE,
HaAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peaKkIMy OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM wmenu(Il)), MHOroaroMHbIX
cnupToB (B3aumopelctBue ruuepuHa c rugpokcugom menu(ll)), anpaerunoB (oxkucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedbpa(l) u runpoxkcunom meau(Il), B3aumoaeiicTere kpaxmana
C MOJIOM), IPOBEACHHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOWU KHCIIOTHI.

PacuérHbic 3a1a4u.

Bolunicnenuss mo ypaBHEHUIO XHMHMUYECKOM peakiuu (Maccel, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKILIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIIN MIPOJYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHyeckrue coenHenHus. Ousndeckre 1 XMMHYECKHe
CBOWCTBAa AMHUHOKHCIOT (Ha MpuUMepe TIJUIMHA). buojoruueckoe 3Haue€HHE aMHHOKHUCIIOT.
ITenTuae!.

benku kak mpuUpoOJHBIE BBICOKOMOJIEKYJISpPHBIE coequHeHMs. [lepBuuHas, BTOpUYHAs U
TpeTUyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBA OEIKOB: THIPOIU3, JI€HATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OEJKH.

OKCIepUMEHTAIbHbIE METOJIbl M3YYEHMsI BEUIECTB M HX MPEeBpALIeHU: HAOMIOACHHE U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokoMoO/IeKYJISIPHBIE COEIMHEHHUS

OCHOBHBIE TIOHATHS XMMHMHM BBICOKOMOJIEKYJSIPHBIX COEIWHEHUN: MOHOMED, ITOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKYyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — TOJIMMEPU3ALHS U MIOJTUKOHACHCALUS.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MeXIpeaAMETHBIE CBA3H.




Peanuzanus MeXIpeIMETHBIX CBsI3ed NMpU M3Yy4EHUM opraHudeckod xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HUCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak H
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU /ISl OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOue ecTeCTBEHHO-HAay4YHble IOHATHUS: SIBJICHHWE, HAY4HbIM (akT, Tumoresa, 3aKoH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUYHOCTh, HAOIIOJACHNUE, HW3MEpEHue,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: mMatepusi, SJHEPrHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPI€TUYECKUIN YPOBEHD,
BEILIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeLIECTB B OpraHusMme, (pOTOCHUHTE3,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

["'eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKThI, OCHOBbI PallMOHAIBHOI'O IIUTAHUS, MOIOILNUE CPEACTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHE ITPEnapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATbBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHUS OOYYArOIIUMUCS
IporpaMM CpPEAHEro oO0Iero odopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM st pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POTpaMM CPEAHEro 00IIero 00pa30BaHus SBIISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JHUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHs» Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIISIOIINE:

OCO3HAHHME OOYYAIOIIMMHCS POCCHICKON T'pa)KTaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEICHHIO;

HaJIM4re MOTUBAIIUU K 00YUECHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JHMUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH NEATEIHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HaJIMYUe IPABOCO3HAHMS HKOJIOIMUYECKON KYyJIbTYphl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3ybTaThl OCBOCHUS ITpeIMeTa « XMMUS» IOCTUTAIOTCS B €AMHCTBE Y4EOHOM
U BOCIHUTATEIbHON JIESTEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO Ipa)KAaHCKOro OOIIEeCTBa,
NPUHIATHIMU B OOILIECTBE HOPMAaMH M MpaBUJIAMU TMOBEACHHs, CIIOCOOCTBYIOIIMMHU IpOLeccam
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YJArOIIHUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpEeAMETa «XHUMHUS» OTPakaroT cHOPMHUPOBAHHOCTh
OTIbITa TO3HABATENILHOM U MPAKTUYECKON JIEATETHHOCTH 00YUaOIIUXCsl IO peaTU3aIliK MPUHSATHIX
B OOLIECTBE 1IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMS

OCO3HaHUA O0YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPE/ACTABJIICHUS] O COLMAIBHBIX HOPMax W TpaBUJaX MEXKIWYHOCTHBIX OTHOINEHUW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTU IPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr yuyeOHbIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH TMOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTHX
MIPU aHAJIM3€ Pa3IUNYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPHMYECKOMY M HAyYHOMY HAcCJIEIUI0 OTEUECTBEHHOU
XUMUH;

YBaXCHHUSI K TIPOIIECCY TBOpPYECTBA B OO0JIACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, UYTO JIOCTH)KEHHUS HAyKU €CTh pe3yJbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOMNOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M T[I03HAaBATEIbHBIX MOTHBOB B TMIOJIYYEHHH U TOCIEIYIOIIEM aHalln3e
uH(GOpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OILIGHMBATh CHUTYalldW, CBS3aHHBIE C XHUMHYECKUMHU  SIBIICHUSMH,
U TMPUHUMATHh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;



TOTOBHOCTH OLICHMBATH CBOE MOBEAEHHUE M IOCTYNKH CBOHUX TOBAPHILEH C IMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

MOHMMAaHUSA LIEHHOCTeW 370poBoro M Oe3omacHOro oOpasza >KM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/10POBBIO;

coOnrofeHusi mpaBui 0e30macHOro oOpalieHHs ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU NEATEIbHOCTH;

MOHMMAHUSA LIEHHOCTH TMpaBWJ MHIWBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MIOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIFOCH;

OCO3HAHHUA TOCJIEICTBUN W HENPHUITHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHHS KOOI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-MCCIICZOBATEILCKOM JIEATEILHOCTH,
00LIECTBEHHO MOJIE3HOI, TBOPUECKOM U IPYTUX BUIAX JACSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B PEIICHUHM NPAKTUYECKUX 3a7a4 COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyUEHHIO MPOQeccHil pasmuvyHOTO pojaa, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)X€HUS K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY HHANBUAYAIBHON TPAaeKTOPUHU 00pa3oBaHus, Oyayliei
npodeccuu u peanusalnnund cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 9K0JIOrH4€eCKOT0 BOCTUTAHUS

9KOJIOTHYECKH 1€1€CO00Pa3HOr0 OTHOLICHHS K MPUPOJE, KAaK UCTOYHHUKY CYIECTBOBAHUS
JKHM3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00ANBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJieM, BIUSHUS SKOHOMHUECKUX
MPOLECCOB HA COCTOSHUE NMTPUPOJTHON U COLIMATIBHOM CPEIbL;

0CO3HaHMsI HEOOXOAUMOCTH HMCIIOJIb30BaHMSI JJOCTHIKEHUM XMMUU JIJIs1 peIlIeHHs] BOIIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOTO HEIPUATHSA ACUCTBUM, NMPUHOCAIIMUX BPEI OKpYXKArOLEH NPUPOLHOU cpere,
YMEHHMsI MPOTHO3UPOBATh HEOJIArOoNpUATHBIE KOJIOTMYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEHCTBUN U NPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO 3KOJOTMYECKOTO MBIIIJIEHUS, JKOJOTWYECKOM KYJIbTYpbI, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTUKE, CTIOCOOHOCTH U YMEHMSI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKU;

NOHUMaHMs CHeUU(UKH XUMHHM KaK HayKd, OCO3HaHUs e€ poiau B (OPMHUPOBAHUU
paIoHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MpPeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IIO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny TpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHMH JUIsI COBPEMEHHOW LMBWIM3AlUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMU HOBOW 0a3bl MaTepHalbHOM
KYJIBTYpPBI, PEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEYECTBA — CHIPEBOM,
HHEPreTUYECKOl, NHUIIEBOH M DKOJOTWYecKol Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCreyeHn! YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaKJOr0 4YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTU: IIOHMMAaHHWS CYIIHOCTH METOJOB ITO3HAHWI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHMS JUIS
aHaM3a U OOBSACHEHMS SIBIICHUHM OKpYXKAIOIIEro MUpa M MPOHCXOJAIIMX B HEM H3MEHEHMI,



YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IIEJIbIO TTOTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEIIBHO MCIOJIb30BaTh XUMUYECKHIE 3HAHUS [Tl PEIICHUS IPOOIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATENLCKON e TeTbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30oBaHHI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUM TIO XUMHH B COOTBETCTBHM C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSIM TPYAa B PA3IUYHBIX cepax NpoPecCHOHATBHOMN AesITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o0IIero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMbIe I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MeXIMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[ETOCTHOCTh HAYYHOH KapTUHBI MUPa
n CHGHI/I(i)I/IKy METOAOB IIO3HAHUA, I/ICHOJII)SYCMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/ISI, BCIICCTBO,
SHEprus, SBJICHHUE, MPOIECC, CUCTeMa, HAy4HBIH (paKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOACHHE, U3MEPECHHE, YKCIICPUMEHT U JIPYTHUE);

YHUBEPCAJIbHbBIE yueOHbIC JIEHCTBUS (ro3HaBaTeabHbBIC, KOMMYHHUKATHBHBIE,
perynsTuBHBIE), oOecreynBaomme (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMAJIHOM KOMIIETEHIIMH 00Yy4aroInuXxcs;

CIIOCOOHOCTh ~ OOYYaIOMIMXCSI ~ UCIOJIb30BaTh  OCBOCHHBIE  MEKIUCUHUILTMHAPHEIE,
MHUPOBO33PCHUYECCKHE 3HAHHMS W YHHBEpCalbHbIC Yy4YeOHBbIC JEHCTBHSI B ITIO3HABATEILHOW U
COLIMAJILHOM MTPaKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
MMO3HaBATEILHBIMH, KOMMYHHUKaTHBHBIMU u PETYIATUBHBIMU JIENCTBUSAMU.

OBnaneHne YHuuBeEpCaJdbHBIMHA y"leﬁHBIMI/I M03HABATEJIbLHBIMHY J€iiCTBUSIMU:

1) 6a3oBble JIOrNYecKHe AeCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJU3UpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETISATh IeNIU JCSITeNIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH UX JOCTHKECHUS,
COOTHOCHUTD PE3YNbTAThI AEATEIBHOCTH C MMOCTABJIEHHBIMU LEISIMU;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HAHUU HpI/IéMI)I JJOTUYCCKOT'O MBIINIJICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBCTCTBYIOIINE MOHATHUA IJIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIACCU(PUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIE, JETYKTUBHBIE, TI0 AHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHUAX, (OPMYITUPOBATH BBHIBOABI U
3aKJIIOUEHUS;

IMPUMCHATH B IMPOLECCE MO3HAHUSA, WCIIOJIB3YEMbBIC B XUMHUHU CHUMBOJIMYCCKHUC (3HaKOBBIe)
MOJIEJIH, IPe00Pa30BhIBATH MOJIETbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOM pEaKkIuu — TPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/a4, TPUMEHATh HA3BaHHbIE MOJIETIbHBIE MTPEACTaBICHUS s
BBISABJICHUS XapPaKTCPHBIX IMTPU3HAKOB U3y4aCMbIX BEIIECCTB U XUMHUYCCKUX peaxum‘fl.

2) 0a30BbIe HcCIeI0BaATEIbCKHE 1eCTBHUS:

BJIaACTb OCHOBAMH METOJI0OB HAYUHOT'O IMMO3HAHHW BEIIECTB U XUMHUYCCKUX peaKlmﬁ;



dopmynupoBaTh IENM M 3aJa4d  UCCIICAOBAHMS, MWCIOIb30BaTh IOCTaBJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIQJICTh HABBIKAMU CaMOCTOSTEJIBHOIO IIJIJAHUPOBAHUS M IPOBEACHUS YYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJCTaHHON
pabore;

IIPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIEN0BATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHHUIO Pa3IMUHbIX METOA0B [TI03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpoOpMalMU (HAYYHO-TIOMYJISApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (DOPM MIPEICTABICHHS, KPUTHYECKH OLEHHBATh
€€ 10CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(GopMynupoBaTh 3ampochl U INPUMEHATh pPA3IUYHbIE METOJbl IPU IOUCKE U OTOOpE
uH(pOopMalui, HEOOXOAUMOM /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHus nHPOpMauU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIONIb30BaTh HAYYHBIM S3BIK B KAauyeCTBE CPEICTBA MpPH paboTe ¢ XUMHYECKOU
uH(popMallMel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKue W MaTeMaTHYecKHue) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJIMYECKHE CpEACTBA HATJISTHOCTH.

OBnaneﬂne YuuBepCadbHBIMU KOMMYHUKATHBHBIMHA JefiCTBUSAAMM

3a/laBaTh ~ BONPOCHI IO  CYIIECTBY  OOCYXJaeMod TeMbl B  XOJIe JaHMajiora
W/WIA JUCKYCCHUHU, BBICKA3bIBaTh HIEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJTHCHWSI TTPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TpPE3CHTAlMEN pPe3ylIbTaTOB MO3HABATENHHOU JESATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITCIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TP  BBITIOJHEHUH XHMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO HCCIEIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
pea3anuu y4eOHOTO MPOEKTa 51 dbopMyIpoBaTh BBIBOIBI
0 pe3ybTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MMYTEM COTIIACOBAHUS MMO3UIIUHN B X0JI€ 00CYKICHUS
1 00MeHa MHEHUSIMH.

OBjaaaenue YHUBEPCAJIBHBIMHA PEryJIITUBHBIMU JeHCTBUSIMHU:

CaMOCTOSITENIbHO TJIAHUPOBAaTh U OCYILIECTBISATh CBOIO TO3HABATEIBHYIO JIE€ATEIbHOCTD,
onpenensis e€ Ieau U 3aJauyd, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBIMOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelICHHs ¢ YUYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKIusX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JI€ATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.



IMPEJAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKast XUMHD OTPaXaroT:

c(OpMUPOBAHHOCTH NPEJCTABICHUN 0 XMMHUYECKOM COCTaBIISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPUPOJBI, B (POPMUPOBAHUHN MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
NPAaKTUYECKUX 3a/a4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BJIAJICHHUE CHUCTEMON XHMMHUYECKMX 3HAaHHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIine
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIeKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpOAHBIA  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKai, H30MEpHus, U30MEpbl, TOMOJOTHUYECKHHA psi, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPOA M a30TCOJIEprKallie COCTUHEHHUSI, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTMHEHNS); TEOPUU U 3aKOHBI (TEOPHS CTPOSHHSI OPTaHHYECKUX
BemiectB  A. M. bytiepoBa, 3akoH COXpaHEHHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUH SI3BIK XUMHH;, MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIME B OCHOBE NMOHMMAHUS
MPUYMHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301acHOM MCTIOIh30BAHNU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIC MPU3HAKH MOHATHH, YCTAHABIMBATD
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOILIUE MOHATHUS IIPU OMUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUI OPTraHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHUUN HCIONB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISi COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€éHHON) (popMyrT OpraHMuYeCcKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, W3TOTaBJINBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUTS WITFOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHUI YCTaHABIMBAThH NMPUHAJICKHOCTh U3YYEHHBIX OpPTraHHYECKUX
BEIIECTB II0 HUX COCTaBy M CTPOCHHMIO K OIpeNeJEHHOMY KJIACCy/TpyIIe COEIMHEHUMN
(YrIeBoOpOABI, KHCIOPOJI W a30TCOJEpKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISPHBIC
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoil HomeHkiatype (IUPAC), a takxke
NPUBO/IUTh TPHUBHAJBHBIC HA3BaHUS OTIENBHBIX OPTaHWYECKHX BEUIECTB (ITHIICH, MPOIHIICH,
alleTUIeH, STHJIEHIJMKONb, TJIHMLEPUH, (eHod, (opMaibAeruj, aueTalibIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
KpaxMaJl, [eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEICNATh BHIbl XUMHUYECKOW CBSI3M B OPTraHMYECKUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI TPUMEHSTH TOJOKEHUS TEOPUH CTPOCHUS OPTraHHYECKUX
BemecTB A. M. BytiepoBa a1 00bsICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpOEHHE, (U3NYECKUEe U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENICH PA3IMIHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraguen-1,3, Oensodn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, alleTalbAeTHI, MypaBbUHAsI U YKCyCHast
KHCJIOTHI, TJIOKO3a, KpaxMmal, IeJUI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBAThH
TEeHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHH C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

Cc(OPMHUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HWCTOYHHUKH YIIIEBOAOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTHUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;



c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYHCICHHUS [0 XMMHUYECKMM YpaBHEHUSM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOJAYKTa PEaKIUu 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O u3 UCXOIHBIX BELIECTB
WM [IPOJYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHUI BIIAJCTh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX HAYyYHOTO
MO3HAHUS, MCHOJb3yeMbIX B XWMHUHM NPU HM3YYEHUHM BEUIECTB MU XHUMHUYECKUX SIBJICHUHN
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIATh MpaBUiia MOJb30BaHUS XUMUYECKOW MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU 1O BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJIHATH XHUMHYECKHHA HSKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IeHaTypalus OeJIKOB IpU HarpeBaHuUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MMPABUIIAMH TEXHUKH O€30M1aCHOCTHU MPU 0OpaIleHun
C BELIECTBaAaMH U JIa0OpPaTOpPHBIM 0O0OPYJOBAaHHMEM, IMPEACTABIATH PE3YJbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHI COOTBETCTBYIOUIMX peakiuil ¥ (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OpPMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBWJIa SKOJOTHUECKH LEIecoo0pa3Horo
NOBE/IEHUS B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaloIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JIEHUCTBHS HA JKUBbIE OPraHU3MbI
OnpeAeNEHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cwmbica mnokaszatens [IJIK, moscHsaTe Ha
npuMepax crnocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YEJI0BEKa;

Ui 00yYaroIuxcs C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS: YMEHHE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1AaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUISL CIIETIBIX M CIa00BUAAIIMX O0YYAIOIUXCS: YMEHUE HCII0JIb30BaTh Pelibe(yHO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xuMmudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne | HaummeHnoBaHue pa3aenos KonnuecTBo yacos Homainee
/1 U TeM IPOTPaMMBI Bcero KonrtpomnsHbie [IpakTuyeckue pabOThI 3aJjaHne
paboThl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKOi XUMHUH
1.1 | [Ipenmer opraHuveckoi 3
xumud. Teopust CTpoeHUs
OpTraHUYeCcKUX
coenuHeHui A. M.
byrneposa
Wroro mo pazneny \ 3 \
Pasznen 2. YrieBoaopoanbl
2.1 | IlpenenbHble 2
YTJI€BOJIOPOBI — AJIKaHbI
2.2 | HenpenenvHbie 6 1
yTIIEBOJIOPO/IbI: AJIKEHBI,
QJIKaTUCHBI, AJIKIHBI
2.3 | Apomatuueckue 2
YIIEBOIOPOIBI
2.4 | IlpupoHbIe UCTOYHUKA 3 1
yTJIEBOJIOPOIOB U UX
nepepadoTKa
Wroro mo pazueny \ 13 \
Pa3nen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHus
3.1 | Couprsl. DeHon 3
3.2 | Anpaerunsl. KapOoHoBbIE 7 1
KHUCJIOTHI. CIIOXKHBIE
3¢UpsI
3.3 | YrueBogsl 3 1
JloGaBUTh CTPOKY
Hroro no pasneny | 13 |
Pasnen 4. A3oTcoaepkaime opranudeckue coeIMHeHus1
4.1 | AMUHBI. AMUHOKHUCIIOTHI. 3
benku
J106aBUTh CTPOKY
Htoro no pazaeny | 3 |
Pa3pnen S. BeicokoMoOJIeKY IsIpHbIE COCAMHECHUS
5.1 | Ilmacrmaccel. Kayuyku. 2
BonoxkHa
J106aBUTh CTPOKY
Htoro no pazaeny | 2 |
JloGaBuTH MOITyNTH
Jlo6aBuTh pazaen
OBUIEE KOJIMYECTBO 34 2 2

YACOB I10 ITPOTPAMME




IHHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/m

Tema ypoka

KomnuectBo yacos

Bcero

Kontponsubie
paboThI

[IpakTruueckue
paboThl

Jlata
W3yYCHUS

Jomarinee
3a7aHuC

[[[IpenmeT opraHuyecKoit
XUMHH, €€
BO3HUKHOBEHUE, Pa3BUTHE
1 3Ha4YeHue||

[[Teopus crpoenust
OpraHUYECKUX
coenuHenn A. M.
byrneposa, €€ 0OCHOBHBIE
MOJI0KEHUA| |

[[[IpencTaBienue o
KJIacCU(UKAIIAN
OpPraHMYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTtudeckas) u
TPUBUAIBHBIC HA3BAHUS
OPraHMYeCKUX BENIECTB]]

[[AnKaHBI: COCTaB U
CTpOEHHUE,
TOMOJIOTUYECKHH psaf] |

[[MeraH u 3TaH —
IpocTenIne
MIPEJICTABUTENH AJIKAHOB] |

[[ ATIKEHBI: COCTaB U
CTpPOEHHE, CBOMCTBRA] |

[[DTuneH u mpornuieH —
IIpOCTENILINE
MIPEICTABUTENH AJTKEHOB] |

[[ITpakTiueckas pabota Ne
1. «ITomy4yenue >TriieHa 1
M3Yy4YEHUE €ro CBOMCTB»]]

[[Ankanuensl. byranuen-
1,3 u metunOyraauen-1,3.
ITomyuenue
CUHTETHYECKOTO KayuyKa
Y PEe3UHBI| ]

10

[[ATKHUHBI: COCTaB 1
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHH Pl
AueTuieH — npocTeimumi
MIPEICTABUTEND AJIKUHOB] ]

11

[[Beruncnenus mo
YPaBHEHUIO XUMUYECKOM
peakuuu||

12

[[Apensl: OeH30T 1
TONIy0J. TOKCHYHOCTH
apeHoB] ]




13

[[TeneTnueckas cBSI3b
YTJIEBOJOPOOB,
MIPUHAICKAITUX K
pa3IMYHBIM Kj1accam]|

14

[[[IpupoaHbIE ICTOYHUKH
YIJIEBOIOPOAOB:
MPUPOJIHBIH ra3 u
HOIMYTHBIE HEPTSHbIE
ra3bl, He()Th U MPOAYKTHI
e€ mepepaboTku ||

15

[[[IpupoaHbIE ICTOYHUKH
YIJIEBOIOPOAOB:
MPUPOJIHBIH ra3 u
HOIYTHBIE HEPTSHbIE
ras3bl, He()Th U MPOAYKTHI
e€ mepepaboTKu|]

16

[[KoHTposbHas paboTa 1o
pazneny
«YTIIeBOAOPOABIM] ]

17

[[[IpenenbHbIC
OJIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHOJI.
Bonopoanas cBs3b| ]

18

[[MHOTOATOMHBIE CIIUPTHI:
STUJICHTJIUKOJb U
TIHIEpUH] |

19

[[@eHomn: cTpoeHUE
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOICTBA,
npuMeHeHue] |

20

[[Amberub:
dbopMmanbaerua u
areraigbaerua. AueroH|]

21

[[OmHOOCHOBHBIE
npeenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U
yKCycHas ||

22

[[ITpakTiueckas pabota Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBD»]]

23

[[CteapuHoBas u
OJICUHOBAsI KUCJIOTHI, KaK
MIPEACTABUTENH BBICIITAX
KapOOHOBBIX KUCIOT]]

24

[[MpbL1a KaK COJIM BBICIINX
KapOOHOBBIX KUCIIOT, HX
MoroIIee aecTBue] ]

25

[[CrnoxxHbIe 3GUpPBI KaKk
MIPOU3BOJIHBIC
KapOOHOBBIX KHCIIOT.




I'maponus CloKHBIX
a¢upoB]]

26

[[2Kupbl: TUapOIIH3,
MIpUMEHEHUE,
Ounosjoruueckas poib
JKUPOB]]

27

[[YrneBogsl: cocTas,
KJIaCCH(UKAITHS.
Baxueiimue
MPEACTABUTENH: TIIOKO03a,

bpykTO3a, caxapo3a]]

28

[[Kpaxman u nemiroiao3a
KaK MPUPOHBIE
oJIMMepHI ||

29

[[KoHTposbHas paboTa 1o
pazneny
«Kucnopoaconepxkariue
OpraHUYEeCKHe
COCJIMHEHUS] |

30

[[AMUHBI: METUIIAMUH U
AHWINH | |

31

[[ AMUHOKHCIIOTBI KaK
amdoTepHbIe
OpraHUYEeCKHe
COEIMHEHUS, UX

OMOJIOTUYECKOE 3HAUECHE.

ITentuasi]]

32

[[benku Kak MpUpOAHbIE
BBICOKOMOJIEKYJISIPHBIE
COEeTMHEHMS ||

33

[[OcHOBHBIC TOHATHS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COETMHEHU ||

34

[[OcHOBHBIE METOIBI
CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEMHEHUM.
IInacTmaccel, KaydykH,
BOJIOKHA]]

OBIIEE KOJIMYECTBO
YACOB I10 [TPOIT'PAMME
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NudopManinoHHO — MeTOAUYECKOE O0ecreueHmne
OcHoBHasl JuTepaTypa:

1.
2.

[IpumepHas mporpaMma OCHOBHOT'O 00IIIero oOpa3oBaHusI MO0 XMMUH (6a30BBI YPOBEHB);
ABtopckas nporpamma O.C.I"aGpuernsiHa, cooTBeTCTBYIomas DeepaqTbHOMy KOMIOHEHTY
['ocymapcTBEHHOTO CTaHIapTa 00IIEro 00pa30BaHusl U JOIyIIeHHAs MUHUCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit @enepanun (O.C.I'abpuensn [IporpamMmma Kypca XuMuu
st 8-11 kimaccoB obmeoOpazoBarenpHbIX yupexaenuid / O.C.I'abpuensH. — 9-e uznanue,
crepeoturniHoe — M.: [Ipoda, 2010r.).

TI'abpuenan O. C., Ocmpoymoé H. I. HactonbHas kHura yuutens. Xumus. 10 x 7.
Meroanueckoe nmocodue. — M.: [Ipoda, 2002—2003.

Xumus. 10 xnace.: KontponsHbie u nipoBepodHbie padboTsl k yueoHuky O. C. ['abpuensna
«Xumus. 10» / O. C. I'abpuernsn, I1. H. bepeskun, A. A. Ymakoa u 1p. — M.: JIpoda, 2009r.
INabpuenssa O. C., OctpoymoB U. I'. Usyuaem xumuro B 10 kmacce.: Jlumaktudeckue
Marepuaiibl. — M.: bauk mitoc, 2009r.

JlonoIHUTeIbHAS JUTepaTypa:

1. Xomuenko N.I'. Pemenwne 3amau no xumuu. — M.: OOO «M3narensctBo HoBast BoiHay,
2020. — 256c.

2. T'muuka H.JI. O6mas xumusd. M3natenbcTtBo «XuMHUSL», 1979

3. Ilporpamma O.C.l'abpuensina «lIporpamma kypca xumuu g 8-11  kiaccos
001eo0pazoBaTeNbHBIX KO, M.: «Jpoda», 2020r

4. Bb.B.Bonosuk, E.J[. Kpyreukas «Opranndeckas XuMusi, yrnpakHeHHs u 3amauny», Cro0.:
N3B-Bo A.Kapnakona,2004

5. 3aHWMAaTeNIbHBIC ONBITHI 0 XuMuny» , B.H.Anekcunckuit — M. «IIpocsemienne»,1995

6. H.H.I'apa,M.B.3yeBa «KoHTposbHbIE U TpOBEpOUHbIe paboTh! 0 XxuMuu 10-11 kmacey,
M.:dpoda,2000

7. Xomuenko U.I'. Pemenne 3amau mo xumuu. — M.: OOO «M3natensctBo HoBas BoHay,
2005. — 256c.

8. I'muuka H.JI. O6mas xumusg. M3gatenbcTtBo «XuUMHUSL», 1979

9. «XuMus ¥ MOBCEIHEBHAS KU3HB yenoBekay, ['.B.ITuuyruna — M.:[Ipoda,2006

10. B.B.CopoxkuH, 3.I".3notaukoB «Tectsl mo xumun», M.: IIpocsemenue,1997

11. «f uny Ha ypok xumumn», M.: «IlepBoe ceHTs10ps»,2002

12. C.B.bouapoBa «3aHnmarenbHble MaTepuansl mo xumun. 10 kmacey - M.:Kopudeit,2007

13. H.B.lllupmmuna «IIpoekTHas aestenHocTs yamuxcs» - B.:Yuurens, 2008

14. COOpHHUK 3aj]a4 ¥ YIpakKHEHUH 10 XUMHHM U1t cpenneit mkoibl./ N.I'. Xomuenko.- M.:
000 «M3parenncTBO HOBass Bomnay, 2004.

15. Tectpl mo xumuu: 10 xi1.: k yueOHuky O.C.I'abpuensna u ap. « Xumus, 10 xaace» / M.A.
Ps608, E.1O. Hesckas, P.B. JIuako — M.: Dk3amen , 2006.

16. OOmrast XuMHusl B TECTaX, 3a/1a4ax, ynpaxuenusx. 10 kimacc: yued. mocodue st
obmeobpaszoBarenbHbIx yupexxaenuid / O.C. I'abpuensn, U.I'. Octpoymos- M.: lpoda,
2005.

17. .I'abpuensu O. C., SmykoBa A. B. Pabouas tetpams. 10 kmacc. K yue6nuky O. C.
[Nabpuensna «Xumus. 10». — M.: [Ipoda, 201 1r.

18. MynbrumenuitHoe nocobue «Opranndeckas xumus 10-11 xnace» (1C O6paszoBarenbHas
KOJUTCKIIHS)

19. MynbTumMenuitHoe mocobue «YTiaeposa U ero COeANHEHHsI. Y TIIEBOAOPOIbI»,
(OneKTpoHHBIE YPOKHU M TECTHI)



20.

21,

22,

23.
24,

25.
26.

27.
28.
29.
30.

MynbTumMeaniinoe nocodue «lIpou3BogHbIe YIIEBOIOPOIOBY, (DIEKTPOHHBIE YPOKH
TECTHI)
MynsTuMeauitHoe nmocodue «Xumus i Beex X XI, XuMuuecKue omnbIThl CO B3pbIBAMH U
6e3», (1C ObpazoBarenbHast KOJIIESKIIHS)
«Emunnas xomnexkuus Lupposeix O6pazoBatensHbIX PecypcoBy» (Habop mudppoBbIx
pecypcos k yaeonukam O.C. I"abpuensua) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php — sxypuan «Xumus».
http://him.1september.ru/urok/- Marepuassl K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3J1aH CalT, OBLIM OMYOJMKOBAHBI B XKypHajie « XUMHs». ABTOpaMH caiiTa mpojaeiana
Oosblas paboTa IO CUCTEMATU3UPOBAHMIO MA3€THBIX CTATEH ¢ yUETOM LIKOJIbHON
yueOHOM IporpaMMsl 1o npeamerty "Xumus'.
www.edios.ru — Di0c — HEHTP TUCTAHI[HOHHOTO 00pa30BaHHMs

www.km.ru/education - y4eOHble MaTepuanbl W cioBapu Ha caiite «Kupwiur u
Medoauii»
. http://nsportal.ru — counanbHas cetb paOOTHUKOB 00pa30BaHUS
20. http://djvu-inf.narod.ru/ - snexTponHast GHOIHOTEKA
DOHIUKIONEINYECKUNA CIIOBAph IOHOT'O XUMUKA.
Junaktuyeckuit Mmarepua.



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1578570872452000
https://www.google.com/url?q=http://him.1september.ru/index.php&sa=D&ust=1578570872453000
https://www.google.com/url?q=http://him.1september.ru/urok/&sa=D&ust=1578570872453000
https://www.google.com/url?q=http://www.edios.ru/&sa=D&ust=1578570872453000
https://www.google.com/url?q=http://www.km.ru/education&sa=D&ust=1578570872454000
https://www.google.com/url?q=http://nsportal.ru/&sa=D&ust=1578570872454000
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&ust=1578570872454000

