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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XuMuu Ha ypOBHE CpeAHEro o01ero oopa3oBanus pa3padoTaHa
Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obGpa3zoBaHuu B
Poccuiickoit ®enepauun», TpeOOBaHUN K pe3ysibTaTaM OCBOEHUsS (elepanbHOU
oOpaszoBaTeibHOM TporpamMMbl cpeaHero oo6bmiero obpasoanus (DPOII COO),
npeacTaBieHHbIX B DefepaibHOM TOCyIapCTBEHHOM 00pa3oBaTEIbHOM CTaHJApTe
COO, c¢ yuérom Kouuenuuu mnpenogaBaHus y4dyeOHOro mnpeameTa «XuUMUS» B
oOpa3oBaTelbHBIX oOpranuzanuax Poccuiickoit ~ ®@enepauuu, pealn3yromnX
OCHOBHBIE 00pa30BaTENbHBIE MPOTrPaMMBbl, U OCHOBHBIX MOJOXeHUU «CTpareruu
pazButus BocnuTaHus B Poccuiickoit ®enepauun Ha nepuon no 2025 rogax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXO0JI0B K pa3pabOTKe MNpOrpaMMbl MO XUMHH, K OIPEACICHUIO
oOmiel crpaTteruy 00y4yeHusl, BOCIIUTAHUS M Pa3BUTHUS OOydYalOIIUXCS CPEJICTBAMMU
yueOHoro mnpenmera «Xumusi» ans 10 kiacca Ha 06a30BOM YpPOBHE COCTaBHIIU
koHuentyanbHble mnonoxkenuss OI'OC COO o B3auMOOOYCIOBIEHHOCTH LiEJEH,
cCollepKaHMsl, pPe3yJbTaTOB OOy4YeHUS W TpPeOOBAaHMM K YPOBHIO MOJATOTOBKH
BBIMTYCKHUKOB.

XuMHU4YecKoe o0Opa3oBaHue, NoJIy4aeMoe BBINTYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHu3aluu, SBISETCS HEOThEMJIEMOM YacThio HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM  O3TallOM  peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX LEHHOCTEH, MNPUCYIINX
[EJIOCTHOM CHUCTEME XHUMHUYECKOTo o00pa3oBaHus. OTH IEHHOCTH  KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJIbI, (POPMUPOBAHKS MHUPOBO33PEHUS U OOIEH KYJIbTYpPHI
YeJI0BEeKa, a TaKXKe dKOJIOIMYECKH 0OOCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/J0POBBIO
U OpupojHOM cpene. Peanmusyercss xumuueckoe oOpa3oBaHUE OOy4YaroOIIUMXCS Ha
YPOBHE CpeJHETo 0011ero 00pa3oBaHus CPEICTBAMHU YU€OHOTO MpeaMeTa « XUMUs»,
COJIEpKaHUE U IOCTPOCHHE KOTOPOIO ONPENEIeHBl B MPOrpaMMe IO XMUMHH C
yuyéTOM cHeu(pUKH HayKM XUMHHM, €€ 3HaueHHs B IIO3HAHUM MPHUPOABI U B
MaTepUalbHON JKU3HU OOIIECTBA, a TaKXke ¢ y4éToM OOLIuX IieJie U IMPUHLUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl  CpEIHEro  OOIlero
obpazoBanus B Poccutickoit denepanum.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK MIpaeT ocoOylo poiib B
COBPEMEHHOW ITMBHJIM3AIIMU, B CO3JaHUM HOBOW 0a3bl MaTEPHAIBHON KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (pOPMUPOBAHUE PALIMOHATBHOIO HAYYHOI'O MBILIUIECHUS, B
CO3/IaHHE IIEJIOCTHOTO IMPEACTaBICHUS 00 OKpY)KalollleM MHpe Kak O €JIUHCTBE
OpUPOJBl U YeIOBEKa, KOoTopoe (OpMHUpPYeTCs B XMMHUHU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3M MEXIY
CTPOCHHMEM BEIIECTB, UX CBOUCTBAMU U BO3MOKHBIMH O0JIACTSIMHU IIPUMEHEHHUSL.

TecHO B3aMMOJEHCTBYSl C APYTMMH E€CTECTBEHHBIMM HAayKaMH, XUMUs CTajla
HEOTHEMJIEMOI YacTbI0 MUPOBOM KYJIBTYpPbl, HEOOXOJUMBIM YCJIOBUEM YCIEIIHOTO
TpyAa W SKU3HM Kaxzaoro uigeHa ooOmectBa. CoBpeMEHHas XUMHsS Kak Hayka
co3yjaTesibHas, KaK HayKa BBICOKMX TEXHOJOTMH HAalpaBIIeHa Ha peuIeHUe
rno0ambHBIX MPOOJIEM  yCTOMYMBOIO pa3BUTUSL YENIOBEYECTBA — CHIPHEBOI,
SHEPIreTUYECKOM, MUIIEBOM, SKOJOTMUECKON O€30MaCHOCTH U OXPAaHbI 3J0POBbSL.

B coorBercTBHM € OOmMMHM LEASIMH W NPUHLUIIAMH CPEIHEro OO0IIero
oOpa3zoBaHust cojaepkanue mnpenmera «Xumus» (10 kiacc, 0a30BBI  ypOBEHB
U3YyYEHHUs1) OPUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaroumxcs, HEOOXOAMMYI0 MM  JUid  BBIPAaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHA B OJKU3Hb COLMYMa, MPOJOJKEHUS
0o0pa30BaHus B pa3INYHbIX 00JIACTAX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMUEM.



CocraBisiomuMu  npeaMera  «XuMUs»  SABISAIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmas W HEOpPraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEP>KaHHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUW N0 HEOPraHWYECKOM XMMHUM (C BKJIIOUEHHUEM 3HAHMM M3 OOIIeH XUMUM) U
OpraHn4eckor xuMuu. POpMUPOBAHUE NAHHOM CHUCTEMBl 3HAHUN IPU U3YUYECHUU
npeaMeTra 00€ecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHMsSI BCETO  MHOrooOpasus
BEILECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxaHusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHuyeckass XUMHsS» CcHOpPMUpOBaHA B MporpaMMme MO XHMHH Ha OCHOBE
CUCTEMHOr0 TOJX0Ja K U3Y4YeHMI0 Yy4yeOHOro wmarepuaia M OOyCIIOBIEHA
UCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHUEM 3HAHUM Ha OINpPEAEIIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpPraHMYecKOW XHMHUHU BEIIECTBAa pPaccMaTpUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHMSI OPraHMYEeCKUX COCIMHEHUU, a TaKKe Ha
YPOBHE CTEPEOXUMMUYECKUX M JIEKTPOHHBIX MPEJICTABICHUN O CTPOCHHH BEIIECTB.
CBenenust 00 H3y4aeMblX B Kypce BEIIECTBaX [alOTCSI B pPa3BUTUU — OT
YIJI€BOJAOPOJIOB /10 CIOKHBIX OHMOJIOTMUECKM aKTHBHBIX coeluHeHud. B Kkypce
OpraHMYeCcKOW XMMHUU MOITYYaloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmiero 00pa3oBaHMsl TEpBOHAYaJIbHBIE MPEJCTABICHUS O XWMUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX TMpPU3HAKaX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHUS, 0 XUMUYECKON PEaKIUH.

[lon HOBBIM yrioMm 3peHuss B mnpeaMere «Xumus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBIH Ha YpOBHE OCHOBHOro o0Imero oOpa3oBaHUs
TEOPETUYECKUA Marepuan ¢ (PaKTOJIOrMYEeCKHEe CBEIACHUS O BellecTBaX W
XUMHYECKOM peakiuu. Tak, B 9yacTHOCTH, B Kypce «OOmas u HeopraHu4eckas
XUMHS» 00yYaromuMcs TPEeJIOCTaBIseTCS BO3MOXKHOCTH OCO3HATh 3HAuY€HUE
NEPUOJUYECKOTO 3aKOHA C OOIIETeOPETUYECKUX M METOJOJIOTMYECKUX IO3UIUH,
riyo)ke TOHATh MCTOPUYECKOe H3MeHeHHWe GYHKIUMHA 3TOro 3aKkoHa — OT
o0o01aromei 10 00BSICHSIIONICH 1 TPOTHO3UPYIOIEH.

Enunas cuctema 3HaHMII O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX M NPUMEHEHHH, a TAKXXE O XMMHUYECKHX PEaKUUAX, UX CYUIHOCTH HU
3aKOHOMEPHOCTSIX TMpOTeKaHus nomnonHsiercs B Kypce 10 kimacca »sneMeHTaMu
COJIepKaHMsl, UMEIOIUMH KYJIbTYPOJOTUYECKU W TPHUKIATHOM Xapakrep. IJTU
3HaHMSI CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBS3M XHMHH C JIPYTUMU HayKaMH,
PAcCKpBIBAIOT €€ POJib B MO3HABATEIBLHON M MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U
NPAKTUYECKUX MPUII0KEHUN XHMHH, IMOMOTalT BBIITYCKHUKY OPUEHTHUPOBATHCSA B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIIMBATh HH(OPMAITUIO U IPUMEHSTH €€ JIJIsl OMOJHEHUS 3HAHUH,
pEelIeHUs UHTEJUIEKTYaIbHBIX U SKCIEPUMEHTAIIbHBIX UCCIEN0BATEIbCKUX 3a7a4. B
[IEJIOM COJiep’)KaHue Y4eOHOro mpeamera «XuMUsS» AAaHHOTO YPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (POPMHUPOBAHUE Yy OOYUAIOIIMXCS MHUPOBO33PEHUYECKONW OCHOBBI
JUIsE TIOHUMaHusA (QUIOCOPCKUX WAEH, TaKUX KaK: MaTepualbHOE EIMHCTBO
HEOPraHUYECKOT0 M OPraHMYECKOTO MHUpPA, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, IM03HABAEMOCTb MIPUPOIHBIX ABICHUHN IMYTEM HKCIIEPUMEHTA
U PEIICHHUS TMPOTHBOPEYM MEXITy HOBBIMH (aKTaMu U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJM XUMHUHM B PEUICHUU DKOJIOTUYECKUX MpoOsieM, a
TaK)Ke NpoOsieM cOepexeHUs] IHEPreTHYECKUX PECYpPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemenus 3amay BOCHHUTAHUS, Pa3BUTUA M COLMAIM3ALNU
OOy4JaromuXCcs TPUHATHIE MPOTPAMMON IO XWMHUU TOJXOJbI K OINPEIACICHUIO
COJepKaHMsI U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT  (OpMHUpPOBaHUE
YHUBEPCAJIbHBIX YUYE€OHBIX JEUCTBUM, UMEIOIMMNX 0a30BO€ 3HAYEHUE JJISl PA3IUUHBIX
BUJIOB JICATEIIbHOCTH: PEIICHUsI MpoOJieM, MOUCKA, aHalu3a U o0pabOTKU



uH(popMalMi, HEOOXOAUMBIX MJid MNPUOOPETEHUS OMbITa MPAKTHYECKON H
MCCJIEeI0BATEIbCKON JICSTENIbBHOCTH, 3aHUMAIOLIEN Ba)XHOE MECTO B IIO3HAHUHU
XAMHH.

B mpaktuke mnpenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETrO
o0pa3oBaHus, TaK U Ha YPOBHE cpeHero oliiero oOpa3oBaHus, MPU ONpPEACICHUN
COJIEPKATEIbHON XapaKTEepPUCTUKH IeNield W3YYeHHs TMpeaAMeTa HampaBlICeHUEM
MEPBOCTETICHHON 3HAYMMOCTH TPAAMIIMOHHO TPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMHAYECKOM HAayKd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHWSI, MPaKTHYECKOU
AESITETFHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KynbTyphl. C
METOJUYECKOW TOYKM 3pPEHHSI TAaKOW TMOJIXOA K ONPECIICHUIO IeNeld W3Yy4eHUs
npeaMeTa SBISIETCS BIIOJHE OTPaBIaHHBIM.

CornacHO MaHHOW TOYKE 3pEHHUsl TJIABHBIMH IENSMU HW3YyYeHHUs MpeaMeTa
«Xumus» Ha 6a30B0oM ypoBHE (10 KI1.) SBISIOTCS:

e (hopMHUpOBaHHE CHUCTEMbl  XUMHUYCCKUX 3HAHUH  KaKk  BaKHEHIICH
COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOM
JeKAT KIIHOYEBBIC TOHATHS, (PyHIaMEHTaJbHbIC 3aKOHBI U TCOPUU XHMHH,
OCBOEHHE SsI3bIKa HAYKH, YCBOCHHE W TOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMIIEHHE C UCTOPUEN HX

a3BUTHS ¥ CTAHOBJICHUS;

o (gopMI/IpOBaHI/Ie ¥ pa3BUTHE TMPEICTABICHUN O HAYYHBIX METOJax IMO3HaHUS
BEIICCTB U XUMUUYCCKUX PEaKIUi, HEOOXOAUMBIX ISl TPUOOPETCHUS YMCHUH
OPUEHTUPOBATHCA B MHUPE BCIIECTB M XUMUYCCKUX SBICHUH, HMMCIOIINX
MECTO B IPUPO/IE, B MPAKTUICCKON 1 TTOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHHI M CIIOCOOOB JESITEIHLHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM  XUMUYECKOTO  OKCIEPUMEHTa, COOJIIOJICHHEM  MPaBHII
6e30macHOro 00palleHus ¢ BeIeCTBAMH.

Hapsiny ¢ »Tum, conepkarenbHas XapaKTepHCTHUKa IIelied W 3ajlad MU3y4eHHUs
npeaMeTa B mporpaMMe Mo XUMHUM YyTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMHU TPUOPUTETAMH B CHCTEME cCpelHero olmiero obpasoaHus. CeroaHs B
NPENnoJaBaHuy XUMHUHU B OOJIbIIEH CTENEHU OTAAETCS MPEANOUYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe  COJepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOM HA  IMOJTOTOBKY
BBIITYCKHHKA 00IIe00pa3oBaTeIbHOM OpraHMU3allid, BJIAACIONIET0 HE HabopoM
3HaHWM, a (YHKIMOHATBHOM TPAMOTHOCTHIO, TO €CTh CIOCO0AMH U YMEHUSIMU
AKTUBHOTO TOJIYYCHHS 3HAHUW U MPUMEHEHUS MX B PEAIbHOW >KM3HU IS PEIICHUS
NPAKTUYECKUX 3a7ad.

B cBsi3u ¢ 3TUM NpU U3yUYeHUU NpeaMeTa « XUMUD» JOMUHHUPYIOIEe 3HAUCHHUE
NpUOOPETAIOT TaKKE LEH U 3a7a4d, KaK:

aganTanus OO0ydYarolmUXCs K YCIOBUSAM JTWHAMUYHO Pa3BHBAIOIIETOCS MHPA,
dbopMupoBaHME  HMHTEIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITHIO TPAaMOTHBIX
pEelIeHU B KOHKPETHBIX XU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU U HX
MPUMEHEHUEM;

dbopMupoBanue 'y  OOyYarOmMXCA  KJIIOYEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIIETEHIIUN), WMMEIOMINX YHHUBEPCATbHOE 3HAYCHHE JUIsl Pa3IUYHBIX BHJIOB
JESTENBHOCTH: PEIIeHUs Tpo0seM, MOUCKa, aHanmm3a u 00paboTKM WH(OpMaIUH,
HEOOXOIUMBIX JJII IPUOOPETEHUS OIBITA JEATEILHOCTH, KOTOpPask 3aHUMAET BaKHOE
MECTO B TO3HAHWHM XHMHH, a TaKXKe JJIi OINEHKH C TO3WUIUNA JKOJIOTHUECKOU
0€30macHOCTH XapaKkTepa BIMSHUS BEIIECTB M XMMHUECKUX MPOIECCOB HA OPTraHU3M
4eJIoBEKa U MPUPOJIHYIO CPENY;

pPa3BHUTHE II03HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPUYECKHUX
CrOCOOHOCTEM 00yYaIOIIMXCS: CIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpETaTh HOBBIE
3HAHMS TI0 XUMHUU B COOTBETCTBUU C KU3HCHHBIMU MOTPEOHOCTSIMH, MCIIOJIH30BAThH



COBpEMEHHBIE MH(DOPMAIMOHHBIC TEXHOJOTHHU JUIsI TIOWCKA W aHaln3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICPIKAHMUS;

dbopMHupOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIUICHNS, HAOII0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMUMBI, B YaCTHOCTH, TPHU IUIAHUPOBAHWM W TIPOBEIACHUH XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIMTaHUE y  OOydYalImuXcsi YOSKAEHHOCTH B  T'YMaHUCTHYCCKOH
HAIPaBICHHOCTH XUMHH, €€ Ba)XXHOH pOJIM B PENICHUH TJIOOATBHBIX IMPOOIeM
PaIMOHAILHOTO TIPUPOJIONOJIB30BAHUS, TIOMOJHCHHSI SHEPTETUYECKUX PECYpCOB U
COXpAaHECHHUS TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO
OTHOIICHHWS K TPHUPOJIC UM CBOEMY 3J0POBBIO, a TaKXKe MNPUOOPETEHUS OIbITa
UCIIOJIb30BAHMS TMOJYYCHHBIX 3HAHWUW JJIS TPUHATHS TPAMOTHBIX PpEIICHUH B
CUTYaIUSIX, CBI3aHHBIX C XHMHUYCCKHUMHU SBJICHUSMH.

B yueOGHoM muiane cpemHero oOmiero o0pa3oBaHUS TPEAMET «XHUMUS»
0a30BOr0 YpOBHS BXOJHUT B COCTAaB MpeaMETHON oOnactu «EcTecTBeHHO-HaydHBIE
IPEIMETHD.

OO0m1ee YnCcI0 YacoB, OTBEIEHHBIX ISl M3YYCHHS XUMHH, Ha 0a30BOM YpOBHE
cpeanero oomero oopasosanus B 10 kimacce cocrasisieT 34 yaca (1 yac B Heaeno).



COIAEPKXAHHUE OBYYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYeCcKO XUMUM

[Ipenmer opraHnyeckor XHUMHUH: €€ BOZHUKHOBEHUE, Pa3BUTUE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB U MaTepHayioB. Teopusi CTPOEHUS OPraHUuYECKUX
coenunenuid A. M. bytiiepoBa, e€ ocHOBHbIE TOJI0KEeHUsI. CTPYKTYpHBIE (POPMYIIbI
OpraHMyeckux BemiecTB. ['omomnorusi, wu3zoMepus. XUMHUYECKass CBA3b B
OpraHUYECKUX COCTMHEHUSIX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccuuKaluu OpraHUYecKux BemlecTB. HomeHnkiarypa
OpraHWYeCKUX COCIMHECHHM (cUcTeMaTWyecKas) ¢ TPUBHAIbHBIE Ha3BaHUS
BOKHEUIIIUX MPEJCTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M MX IPEBpallCHUN:
03HAKOMJICHHE ¢ 00pa3liaMu OPraHUYEeCKUX BEIIECTB U MaTepuajiaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJICKYJI OPraHWYECKHX BEIIECTB, HAOIIOJICHHE U OIKCaHue
JIEMOHCTPAIMOHHBIX OMBITOB IO TPEBPAIICHUI0 OPTraHMYECKUX BEIICCTB TPH
HarpeBaHuu (TJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

YriaeBoxopoasl

AJKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMUECKHUU psia. MeTraH W d3TaH —
IPOCTEHUININEe TIPEJACTABUTEIN alKaHOB: (PU3MYECKME M XHUMHYECKHE CBOICTBA
(peakiuu 3aMmenieHuss W TOpPEeHHUs), HaxXOXJCHHE B TMPUPOJE, IOJIyYeHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUI psifl. DTUJIEH U NPONUIIEH —
OPOCTEHIINE TPEJCTABUTEIN aJIKEHOB: (U3MYecKue W XHUMHYECKHE CBOMCTBa
(peakuuu  TUAPUPOBAHUS, TATOTEHUPOBAHUS, THUIpATallMM, OKHUCIEHUS U
NOJIMMEPHU3ALINH ), IOTYYEHUE U TPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 u MetunOytaaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBAa (peakuus noiauMmepusanuu). lloydeHne CHHTETHYECKOTO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psifl. AIICTHIICH —
NPOCTEHIINI  TpPENCTaBUTENh aJKUHOB: COCTaB, CTPOCHHE, (QUINYECKHE U
XUMHUYECKHE CBOWCTBA (peaklUWU THAPUPOBAHMS, TaJIOM€HUPOBAHUS, THAPATALINH,
TOPEHHUS] ), IOTyYEHUE U TPUMEHEHHE.

Apensbl. benszon: coctaB, crpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TalOreHUPOBAaHUS W HUTPOBAHUA), MOJYyYCHUE U MPUMEHEHHUE. Tonyon:
cocmas, cmpoenue,  @Quauueckue U  XumMuyeckue  ceolicmea  (peakyuu
2A/I02eHUPOBAHUST U HUMPOBAHUS), NoNyYeHue U npumernenue. TOKCUYHOCTh apeHOB.
['eneTnyeckass cBsi3b MEXKIY YIJIEBOJOPOJAAMH, MPUHAMICKAIIUMHU K Pa3IUYHBIM
KJIaccam.

[IpuponHble MCTOYHHMKH yIUIEBOAOPOAOB. lIpupoaHeiii ra3 u nONyTHBIE
HedTanpie Ta3pl. Hedth u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKHUH, KaTaluTU4YecKuil), nupoiau3. [IpomyKTsl
nepepadboTku He(PTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITY. KameHHbIH
YTOJIb U MPOAYKTHI €r0 NePepadbOTKH.

OKCNEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUs BEIIECTB M MX MPEBPaALICHUN:
O3HAKOMJICHHE C 00pa3laMu IIacTMacc, KaydyKoB M pe3uHbl, Koutekiun «Hedto»
U «YTOJb», MOJACIUPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB U TaJIOrE€HONPOU3BOJIHBIX,
MPOBEJICHNE NPAKTUYECKON PabOThI: MOTYyUYECHHE 3TUIICHA U U3YyUYECHHE €T0 CBOMCTB.

Pacuérnbie 3anaum.




BbluncieHnuss 1mo ypaBHEHMIO XUMHUYECKOM peakiuu (macchl, 00bEMA,
KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM IMPOAYKTAa PEAaKUHMU MO U3BECTHBIM Macce,
061,é1\i187, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN ).

HUCJIOPOACOAePKALIUE OPraHUYEeCKUe COeAMHECHUS

[IpenenpHble  OAHOATOMHBIE CIUPTBI. METAHON U JTAHOJ: CTPOECHHE,
Gu3nyecKkue W XUMHUYECKHE CBOWcTBa (peakiMM C aKTUBHBIMH MeETaJlJIaMH,
rajoreHoBOJOpOJAaMHU, TOpEeHHE), MpuMeHeHue. BoaopoaHble CBSI3UM  MEXIY
MOJIEKYJIAMU CIIUPTOB. J[eliCTBUE METAHOJIA Y ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaTtoMHbI€ COUPTHI. ITUIICHIJIMKOIb U TIULEPUH: CTpOeHUE, (PU3UUECKUE
M XHMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO IEJIOYHBIMHM MeETaJlJIaMH,
KaueCTBEHHAsl peakiusi Ha MHOroaTOMHBbIE cnupThl). [lelicTBUE Ha OpraHusm
yesoBeka. [I[puMeHenne rimmuepuHa U STUJICHTIIUKOJIS.

deHos: CTpoeHUE MOJICKYJbI, (U3UMYECKHEe U XUMHUYECKHE CBOMCTBA.
Toxcuunocts enomna. [Ipumenenue dpenona.

Anpaeruipl U kemonsl. DopMalibIeTU/I, alleTaabIACTHA: CTPOCHHE, (DU3UUECKUE
U XUMHUYECKHE CBOMCTBA (PEaKIMM OKHUCIICHHS U BOCCTAHOBJICHHS, Kau€CTBEHHBIE
peakium), moJiy4eHue U MpUMEHECHHUE.

OnHOOCHOBHBIE TIpeIeNIbHbIC KapOOHOBBIE KUCIOTHl. MypaBbuHAs U YKCyCHas
KHUCIIOTBI: CTpOeHHE, (pU3nueckue u XUMHYECKHUE CBOMCTBA (CBOMCTBA, OOIIME st
KJlacca KUCJIOT, peakius dTepudukamum), mojydeHue u npuMmeHenue. CreapuHoBas
Y OJICMHOBAsI KMCJIOTHI KaK MPEJACTABUTENIM BBICIITMX KAPOOHOBBIX KMCJIOT. Mblia Kak
COJIM BBICIIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ACHCTBHE.

Cnoxubie 3GUPBI KaK MPOU3BOJIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. XKupsel. ['maponus sxupoB. Ilpumenenue >xupoB. buonornueckas poiib

KHUPOB.
YrieBoapl: cocTaB, KiaccupuKaIus yriieBoaoB (MOHO-, JU- U TTOJTHUCAXaPHIbI).
I'moko3a — mpocTedmuii MoHOcCaxapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbI,

dusznueckre U XMMHUYECKUE CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHUAYHBIM pacTBOpoM okcujia cepedpa(l), BoccraHoBieHe, OposKeHHE
[JIIOKO3bI), HAaXOXKJIEHWEe B TMPUPOJE, IPUMEHEHUEe, OuoJioruyeckass poJib.
®otocunTe3. PpyKTo3a KaK H30MEP TIIFOKO3bI.

Kpaxman u nemnrono3a kak npupojHble nojiuMepbl. CTpoeHue Kpaxmana U
nesunono3el.  DU3MYECKME W XMMHYECKHE CBOMCTBa Kpaxmania (THAPOIU3,
KaueCTBEHHAs PEAKILHUS C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUs BEIIECTB M HX IPEBPALICHUN:
npoBe/eHrEe, HAONIOEHHEe M ONMHCaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KA4YECTBEHHbIE PEAKIMUH OJHOATOMHBIX CIHPTOB (OKUCIEHHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TJIULEPUHA C
ruapokcugom meau(ll)), anbaernnoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) um rtumpoxcugom wmemu(Il), B3auMopmeiicTBHE Kpaxmana ¢ HOIOM),
MPOBEJICHNUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3anaum.

Beruncinennss mo ypaBHEHHIO XHUMHYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTAa PEaKIMH IO W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKITHH ).

A3oTcoaepxKaliue OpraHnyecKue COeMHEHNUS.

AMUHOKHCTIOTHI KaK aM(OoTepHbIe OpraHnyYecKne coequHeHuss. Ou3nueckue u
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT (Ha MpuMepe TIiauiuHa). buonorunueckoe
3HaYeHUEe aMUHOKHUCIOT. [lenTuabl.

benku kak mnpupoaHbIE BBICOKOMOJICKYJSIpHbIE coeanHeHus. llepBuunas,
BTOpUYHAsi W TpPETUYHAs CTPyKTypa OelkoB. XUMHUYECKHE CBOICTBA OEJIKOB:
TUAPOIIU3, IEHATypalusl, KAYeCTBEHHbIC PEaKI[MU Ha OCIKH.



OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX MPEBpAICHUI:
HAOJFOICHUE W OMHCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MPHU
HarpeBaHWH, IBETHBIC PEAKITUN OCITKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUSI

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHCHHIA: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPHU3alUU, CPEAHSS MOJCKYISIpHAS
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIMHCHHH —
MTOJIMMEPHU3AIIHS ¥ TIOJTUKOHICHCAITHSI.

OKCIEpUMEHTAILHBIE METOJbl HW3YYCHHUS BEIICCTB M WX MPEBPAIICHHM:
O3HAKOMJICHHE C oOpasllaMH MPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4qyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmst MeXNpEeIMETHBIX CBS3€H NMPU M3yYEHUH OPTaHMYECKOW XHMHH B
10 xmacce ocyIlIecTBISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIUX E€CTECTBEHHO-
HAyYHBIX TOHSATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMU JIJISI OTICIBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAy4HBIH (hakT, TUIOTE3a,
3aKOH, TEOpHs, aHAJW3, CHHTE3, KJacCH(UKAIMS, TMEePUOTUIHOCTh, HaOIIOICHHE,
U3MEpEeHUe, SKCIIEPUMEHT, MOJICIIUPOBAHHE.

dwusuka: MaTepus, DHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKYIa,
DHEPreTHYECKUH YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOe COCTOSTHHE
BEIICCTBA, (PU3MUCCKUC BEITMYMHBI U CAMHUIIBI UX H3MEPCHHUS.

buonorus: kmetka, opranm3M, Ouocdepa, OOMEH BEIIECTB B OpPTaHU3ME,
doToCcHHTE3, OHWOJIOTHMYECKH aKTHBHBIC BellecTBa (OCIKH, YIJICBOIBI, YKHUPHI,
dbepMeHTHI).

['eorpadusi: MUHEpaNbl, TOPHBIE MOPOIBI, MMOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
pPECypCHI.

TexHomorusi: TUIIEBBIE TPOAYKTH, OCHOBBI pPAIMOHAIHHOTO  TUTAHHS,
MOIOIIINE CPECTBA, JICKAPCTBEHHBIE W KOCMETHUYECKHE IMperapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHA IIPOI'PAMMBLI 110
XMMUN HA  BA30OBOM YPOBHE CPEJHEI'O OBIIET O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
oOydJarolmuMucs TMPOTpaMM  CpeaHero olmiero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM W  MpeaMeTHbIM). HayyHo-MeTonMueckoil OCHOBOWM IS
pa3pabOTKK IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPaMM CPEIHEro OOILEro
00pa3oBaHus SIBISETCA CUCTEMHO-IESITETLHOCTHBIN MOIXO0/.

B cooTBeTcTBMM ¢ CHCTEMHO-JEATEIBHOCTHBIM TOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMera «XHUMUS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHMsl BbIJIETIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIMIMMUCA POCCUHCKONW TPaKJaHCKOW WJIEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOTIPEIEIICHHIO;

HaJIU4Yre MOTUBALMH K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUU JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIECHHOCTEH M UCTOPUUECKUX TPAJUIINI 0a30BOM HayKH XUMHHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBAaTHCA B CBOEH
NESATeIbHOCTH I[€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, TPHUCYIIIUMHU IIEJTOCTHOM
CUCTEME XUMHUYECKOI0 00pa3oBaHus;

HaJU4Me MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
[ ¥ CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaAMETa «XUMHS» AOCTUTAIOTCA B
€ANMHCTBE Y4YeOHOM H BOCHUTATEIBHOM JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLUOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU H
ujeallaMi POCCHICKOTO Tpa)xXAaHCKOTO 0OIlecTBa, MPUHATBIMH B OOIIECTBE
HOpMaMHU ¥ TIpaBUJIaAMH MOBEJEHUS, CIIOCOOCTBYIOIMMHU MPOLIeccaM CaMOTO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUSI INYHOCTU 00YYaAIOUTUXCS.

JIMYHOCTHBIE  PE3YyAbTATBl OCBOCHUS IpeamMeTa «XUMHUS»  OTPaXKaroT
c(OpPMHPOBAHHOCTh ONBITA TIO3HABATEIBHOM W MPAKTUYECKOW JIESITEIbHOCTH
OOy4YaroIMXCcs MO pealn3alliu MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA

OCO3HAHHS 00YYaIOUIUMUCS CBOMX KOHCTUTYIIMOHHBIX TMpaB M 00SI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY;

OpEACTaBICHUS O COLMAIBHBIX HOPMAaxX U NpaBUJaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIESITENBHOCTH MPU CO3AAHUU YUEOHBIX
MPOEKTOB, PEIICHUN yUYeOHBIX M MTO3HABATEILHBIX 3aJ1a4, BBHITTOJIHEHUH XUMHUYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEeHTBI IPYTUX MPU aHATN3E PA3JIMYHBIX BUIOB YUYCOHOU JIESTEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHMS:

HEHHOCTHOTO OTHOILICHUS K HCTOPUYECKOMY M HaydYHOMY HACIIEIHIO
OTEUYECTBEHHOMN XMMUU;

YBaXXEHUSI K TMPOLECCY TBOpUECTBA B OO0JACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUS! XUMHH, OCO3HAHUS TOr0, YTO JIOCTUXKEHHS HAYKH €CTh pe3yJIbTaT
JUINTETTFHBIX ~ HAONIOJCHWM,  KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

HMHTEpeca U MO3HABATEIbHBIX MOTUBOB B IMOJYYEHUH U MOCIEIYIOIIEM aHaTU3e
MH(pOpMALINH O NMEePEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMUH;



3) IyXOBHO-HPABCTBEHHOT 0 BOCITUTAHMA:

HPaBCTBEHHOT'O CO3HAHUS, 3STUYECKOTO MMOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMHUUYECKUMHU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTHPYSACh HA MOpPaIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE MOBEJACHHE W MOCTYNKM CBOMX TOBapHIIEH C
MO3ULMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE TOCIEACTBUU ITHUX
MOCTYIIKOB;

4) popMupPOBAHUS KYJIBTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOoro ©  0Oe3omacHoro oOpasza  KH3HH,
HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOUIEHUSI K COOCTBEHHOMY (DHU3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmrofieHus1 mpaBui 0O€30MacHOro oOpalleHusi ¢ BellecTBaMU B  OBITY,
MOBCEJIHEBHOM JKU3HU U B TPYIOBOM AESTEIBHOCTH;

NOHMMAaHUS LEHHOCTUM TPaBUJI HMHAMBUAYAJBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCJEJCTBUNA W HENPUATHUS BPEAHBIX NPUBBIYEK (YHOTpEOICHHS
aJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpy/10BOro BOCTIMTAHMSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTHU B y4yeOHO-HMCCleI0BAaTEIbCKON
NESTENbHOCTH, OOLIECTBEHHO TMOJE3HOM, TBOPYECKOM M  JIPYyrux  BHUAAX
NEeSITEbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PEUICHUU MPAKTUYECKUX 3a7a4 COIUATBHOM
HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYECHHIO MpodeccHil pa3iTuyHOro pojaa, B TOM
Yyclie Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM 110 XUMHUH;

yBOXEHHUS K TPYIy, JIOASM Tpylda W pe3yjbTaTaM TPYIOBOH IeATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIMBUIYAJIBHOW TPACKTOPHUH
oOpa3oBaHus, Oyaymed mnpodeccud W pealn3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, UHTEPECOB U
noTpeOHOCTEN OOIIECTBA;

6) 3KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH IIEJIECOO0PAa3HOr0 OTHOIICHUS K TMPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHHUS )KMU3HU HA 3E€MIIE;

NOHMMAHHUS TJIO0ANTBHOTO XapaKTepa OSKOJOTHMYECKHX TMpOoOJieM, BIHSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM Cpebl;

OCO3HaHHS HEOOXOIMMOCTH UCIOJIb30BAHUS TOCTIXKEHUM XUMUU JIJIST PEIICHUS
BOIIPOCOB PAIlMOHAIBHOTO IPUPOIOIOIb30BAHUS;

AKTUBHOIO HENPUATUA JACUCTBHUM, TMPHUHOCAIIMX BpEd  OKPYXKalOIICH
NPUPOJIHOM Cpelie, YMEHMsI MPOrHO3UPOBATh HEOJArONpPHUSTHBIE HSKOJIOTMYECKUE
MOCJIECTBUS NPEANPUHUMAEMBIX JEHCTBUI U IPENOTBPAILAT HX;

HaJIM4YUs Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUICHMS, 3KOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MMM B II03HABATEIbHOW, KOMMYHUKATUBHOM W COLHAIBHOU
IPAaKTUKE, CHOCOOHOCTM M YMEHHUA AaKTHBHO TPOTHBOCTOSITH  HJIEOJIOTUU
XGMO(?O6I/II/I;

) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHMMAaHUS CHEMU(PUKA XUMHH KaK HayKd, OCO3HaHUs e€ poiu B
(OpMHUpPOBAaHUHU PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JAaHUU LEJIOCTHOIO
IIPEICTaBIECHUs 00 OKpYXaroUleM MHUpPE KaK O €JUHCTBE INPHUPOABl U YEJIOBEKa, B



MO3HAHWU TPUPOAHBIX 3AKOHOMEPHOCTEW W PpELIEHUU NpoOJIEeM COXpaHEHUs
IIPUPOAHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU /ISl COBPEMEHHON LIMBUIIU3ALINMN:
B €€ TYMaHUCTUYECKON HAIPaBIECHHOCTH M BAKHOM pOJIM B CO3JaHUU HOBOM 0azbl
MaTepUaIbHON KYJIbTYpPbl, PEIICHUH TTI00AJIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOW, IHUIIEBOM W  3KOJOTHYECKON
0e30MacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEUeHUH YCIIOBUN YCHEIIHOTO TpyJa U
HKOJIOTHYECKU KOM(OPTHON KU3HH KAKIOT0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTHU: IIOHMMAaHMUSA CYIIHOCTM METOJIOB
MO3HAHUS, MCMOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAaHUS JUIsl aHAM3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOIIEro MHUpa U
OPOUCXOJAIIUX B HEM M3MEHEHUH, YMEHHUs JesilaTh 00OCHOBAaHHBIE 3aKIIIOUECHUS Ha
OCHOBE HaYYHBIX (DAKTOB U UMEIOIINXCS JAHHBIX C LEJIbIO TOJYyUYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSITENIbHO MCIOJb30BaTh XWMUYECKHE 3HAHMS IS
pelieHus NpoOJieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

VHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON ESITEIbHOCTH,

TOTOBHOCTM U CIOCOOHOCTM K  HENpEepbIBHOMY  O0pa3oBaHUI0 U
caMo00pa30BaHUIO0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHMM 1O XUMHUH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJla B Pa3iIUYHBIX cdepax mnpodeccruoHaNbHOU
NEATENbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS YYEOHOro mpeameTa «XHUMHS» Ha
YPOBHE CpeIHeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE IR dbopmMupoBaHus MHPOBO33PEHUS oOydJarommuxcs
MEXTUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYYHbIE TOHSTHS, OTPaKAIOIIUE
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa W CHenu(pUKYy METOJ0B IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, DHEPTrHUsl, SBJICHUE,
IpollecCc, CUCTeMa, HAay4HbIA (haKT, IPHUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIeA0BaHNE, HAOI0ICHUE, H3MEPEHHE, SKCIIEPUMEHT U JIPYTHe);

yYHUBEpCaJIbHbIE Y4ueOHbIC AeHCTBHS (TTO3HABATEIbHBIE, KOMMYHUKATHBHBIC,
peryasTHBHBIC), oOecreunBarone GopMupoBanue ¢yHKIIMOHATBHON TPaMOTHOCTH
U COITMATILHON KOMITETCHITUN 00YyUYarOIINXCS;

CIOCOOHOCTh 00YYAIOIMIMXCS UCTIOIB30BaTh OCBOCHHBIC MEKIUCIUIUTMHAPHBIC,
MHPOBO33PCHUYECCKHE 3HAHUS W  YHHBEpcaJbHble  y4cOHBIC  JICHCTBUS B
MO3HABATEILHOW Y COLIMAIBHOM MPAKTHUKE.

MeranpenMeTHble  pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIHHBIMH, KOMMYHUKATHUBHBIMH W  PETyJISTUBHBIMU
JEVUCTBUSIMU.

OBaanenne YHUBEpPCAJIbHBIMH y4eOHbIMH MO3HABATEIbLHBIMU
JefCTBUSIMMU:

1) 6a30BbI€ JJOrHYECKHE TeHCTBHA:

CaMOCTOATEIHLHO (POPMYITHPOBATH U AKTYaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeNeNaTh LeNu ACATEIbHOCTH, 3a/laBasi HapaMeTpbl U KpPUTEpUU UX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThI IESITEIbHOCTH C TOCTABICHHBIMU LETSIMH;

UCIIOJIb30BAaTh MPH OCBOCHUM 3HAHMN MNPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISATh XapaKTEpHblE MPU3HAKU TOHSITUW W YCTAaHABIMBATh MX B3aWMOCBS3b,
MCIIO0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJII OOBSICHEHHS] OTJEIbHBIX (DAKTOB U
SIBJICHUU;



BBIOMpATh OCHOBAaHWMSI W KPHUTCPUU JUIA KIAcCU(DHUKAIMU BEMIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUYHMHHO-CICJACTBEHHBIC CBS3M MEXAY H3ydaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHUE pPACCYXACHUS (MHAYKTHBHBIC, IEAYKTHBHBIC, II0
AQHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paccMaTPHUBACMBIX
SIBJIICHUSX, (DOPMYJTUPOBATH BHIBOJIBI M 3AKITFOUCHUS;

NPUMEHATH B TPOIECCe TMO3HAHUS, UCIOJb3yeMble B XUMHH CHMBOJUYCCKUC
(3HAKOBBIE) MOJIENH, NMPEOOPA30BLIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYCCKUH
3HAK (CHMBOJI) 3JIEMEHTa, XUMHYecKass (GopMyIa, YpaBHEHUE XUMHUECKOU PEaKIUu
— TpH pENICHUH Y4YeOHBIX IMO3HABATEIBHBIX M TMPAKTHYCCKUX 3a7ad, MPUMCHSTH
Ha3BaHHBIC MOJICIIbHBIC MPEIACTABICHUS JUISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUCCKUX PEAKIIH.

2) 6a30BBIE HCCJIEI0BATEIbCKHE AeHCTBHUS:

BJIQJICTh OCHOBAaMH METOJIOB HAYyYHOTO TIO3HAHUS BEIICCTB M XUMHUYCCKUX
pEaKLnii;

bopMyIHpOBaThH MEIU U 3aJa4¥ UCCIICIOBAHUs, MCIOIb30BaTh MMOCTABICHHBIC
U CaMOCTOSTEIBHO C(OPMYIMPOBAaHHBIC BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS M OCHOBBI JUIsI (POPMUPOBAHHUSA THIIOTE3BI IO MPOBEPKE MPaBUILHOCTH
BBICKa3bIBACMBIX CYXKICHU;

BJIQJICTh HABBIKAMH CAaMOCTOSITCIBHOTO TUIAHUPOBAHUS W MPOBECACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS HAOJIONATh 3a XOJOM
IPOIIecCa, CaMOCTOSTEIIBHO TPOTHO3MPOBATh €ro pe3yibTaT, (opMyIupoBaTh
00001IIeHHST ¥ BBIBOJIBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJbTaTOB HMCCJCIOBAHMS,
COCTaBJISITH OOOCHOBaHHBIN OTYET O MIPOACIAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOW W MPOCKTHOU
JESITeILHOCTH, TIPOSIBIISITH CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIEHOMY MTOUCKY
METOJIOB pEIICHHUsS TPAKTHUYECKUX 3a7ady, NPUMEHEHHIO pPa3IMYHBIX METOIIOB
TIO3HAHMS.

3) padora ¢ undopmanmeii:

OPUCHTHPOBATHCSI B PANIMYHBIX HCTOYHUKAX HMHPOpMAIMK (HAYy4HO-
NOIyJIIpHAs.  JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIC IOCOOUS,

pecypcbl HTepHEeTa), aHATU3UPOBATh HHPOPMAITHIO PA3IMYHBIX BUIOB U (GOpPM
IpEICTaBIICHUS, KpUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTHBOPEUYUBOCTH;

(GopMyTUPOBATE 3alIPOCHI M IPUMEHSITh Pa3IMYHBIE METOJbI MPH IOUCKE H
otbope ) uHpopManuy, HEOOXOMMMOW JUIsl  BBIOJTHEHHUS  YYCOHBIX  3aaad
OTpeIeNIEHHOTO TUTIA,;

NpUOOPETaTh OMBIT HWCIOJB30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpaTh  ONTUMAJIbBHYIO  (QopMy  mpeicTaBICHUS
uHdopmarmu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUE€CTBE CPEICTBA MPH pabOTe C XMMHUYECKOM
uHbopMaIeil: NMPUMEHSITh MEXKMNpeaMeTHble (pu3nyeckue W MaTeMaTHYECKHUE)
3HAKU U CUMBOJIBI, (OpMYIIbI, a00peBHATYPHI, HOMEHKIATYPY;

UCTIONIb30BaTh M TPEOOpa3oBBIBATH 3HAKOBO-CHUMBOJWYECKHE  CPEACTBA
HATJISTHOCTH.

OBiageHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOW TeMbl B XOJ€ AUAiora W/Wiu
JUCKYCCHH, BBICKA3bIBATh UICH, OPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEITHHO
BBITIOJTHEHUS TTPEJIOKEHHON 3aa49H;

BBICTYIIaTh C TPE3CHTAIMCH pPe3yJbTAaTOB TO3HABATEIBHON JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPHU BHITIOJHEHUN
XAMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKONW pabOThI MO HCCIEAOBAHHWIO CBOMCTB



M3y4aeMbIX BEIICCTB, Pealu3alii y4eOHOro IPOCKTa U (hOPMYINPOBATH BEIBOJBI 10
pe3ysibTaTaM MNPOBEAEHHBIX MCCIEAOBAHUI NMYTEM COIIACOBAaHUA MO3MIMI B XOJ€
o0CcyxeHus 1 OOMEeHa MHEHUSIMU.

OgByaieHre YHUBEPCAJIbHBIMHU PeryJATUBHBIMHU JAeHCTBHSAMM:

CaMOCTOSAITEJIbHO IUIAHUPOBaTh M OCYILECTBIATh CBOIO IO3HABATEIbHYIO
NeSTENbHOCTh, Ompenensss e€ I[eld W 3aJauyd, KOHTPOJIUPOBATb U MO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh MpeJaraéMblii  ajaropuT™M JIEUCTBUH NpH
BBIIIOJIHEHUH Yy4yeOHBIX M HCCIENOBAaTEIbCKUX 3a7ady, BbIOMpaTh Hauboliee
3¢ (PeKTUBHBIN crnoco0 HX peleHus ¢ YYETOM TOJYyYEHHMsS HOBBIX 3HAHMM O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH Ha OCHOBE caMOaHallu3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmerHble  pe3ynabTaThl OCBOEHMsI Kypca «OpraHuyeckas  XUMUSI»
OTpaXkaroT:

chOpPMUPOBAHHOCTh  NPEJACTABICHUA O  XMUMHUYECKOW  COCTaBISIONICH
€CTEeCTBCHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHUH SIBJIICHUHN MPUPOJIBI,
B (OpPMHUPOBAHUW MBIIUICHUSI U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIIMOHATBHOU
IPAaMOTHOCTH, HEOOXOJMMOW ISl PEIICHHS MPAKTHYECKUX 3a7a4 M IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOHOM CpeIE;

BJIQJICHHE  CUCTEMOM  XMMHYECKHMX  3HAHHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATUS (XUMUYECKUN 2JIEMEHT, aTOM, DJIEKTPOHHAsI 000JI0uKa
aToMa, MOJIEKyJia, BaJlEHTHOCTb, J3JEKTPOOTPHUIATENILHOCTh, XHUMHYECKasi CBS3b,
CTpyKTypHasi (opmyna (pa3BépHyTas M COKpall€HHas), MOJIb, MOJSpHas Macca,
MOJIIPHBIM  O0BEM, YIIEPOAHBIN CKeleT, (yHKIMOHAIbHAs TpyMma, paaukal,
U30MEpHsi, U30MEPBI, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TcoJiep)Kalllie  COCAMHEHHS, MOHOMEpP, TMOJHMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCMHEHHUS); TEOPUM W 3aKOHBI (TEOpHsSl CTPOCHUS
opranndeckux BemectB A. M. BytnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJWYECKAN SI3bIK XHMHH, MHPOBO33PEHUECKHE 3HAHUA,
JeXalue B OCHOBE TOHMMAaHHUS TMPUYUHHOCTH W CHCTEMHOCTH XMMHYECKHUX
ABJICHUN, (PAKTOIOTMYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJYyUYECHUU H
0e30MacHOM HCIIONB30BAHUM BAXKHEUIIMX OPTraHWYECKUX BEHIECTB B OBITY U
MPAKTUYECKOMN JAEATETbHOCTU YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBISATH XapakTEpPHBbIC TPU3HAKU TOHSTHUH,
YCTaHaBIIUBaTh MX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIUE MOHATUS TPHU
OMMCAHUU COCTaBa, CTPOCHUS U IIPEBPAICHUI OPraHUYECKUX COEANHEHNUN;

chOpMHUPOBAHHOCTh YMEHUH WCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY JIJIS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn  OpraHMYECKMX BEIIECTB W yPAaBHCHHH XWMHUYECKHX  PEAKIUH,
M3rOTaBIUBATh MOJIENIM MOJIEKYJl OpPraHMYECKHX BELIECTB ISl WIUIIOCTPALUA HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH NPHUHAMICKHOCTh H3YICHHBIX
OpPraHWYeCKUX BEIIECTB IO MX COCTaBy M CTPOCHUI0 K ONPEACIEHHOMY
KJIACCy/Tpynne COeNWHEeHWH (YTIE€BOAOPOABI, KHCIOPOJ U a30TCOJAEpIKAIIHe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCJMHEHUs), JlaBaTh WM Ha3BaHUs MO
cucremarnieckoir HomeHkiatype (IUPAC), a Ttakke NpUBOAHUTH TPUBUAIBHBIC
Ha3BaHUsI OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMWICH, alleTUJICH,



ATUJICHTIIUKONb, TIHIEPHUH, (eHol, (QopMmanbaerul, aleTaibAeru, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIIIOKO03a,
dbpykTo3a, KpaxMall, HeJI0a03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHUS OMNPENETsATh BHUABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSAX (OJIUHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHMSI TPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS
oprannuyeckux BemecTB A. M. byTiepoBa mis 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MAaCChl BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpOEHUE, (DU3NUECKUE
U XMMHYECKHE CBOMCTBA THUIHUYHBIX MPEJICTABUTENICH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPONWJICH, alleTWIeH, OyTaaueH-1,3,
MeTUIoyTaaueH-1,3, 6eH30J, METaHOJ, ATAHOJ, ITHWICHTIIUKOJIb, TJUIEPUH, (PEeHOII,
aneTagbJeruj, MypaBblHas U YKCYCHasl KUCJIOTBI, TJFOKO3a, Kpaxmal, LeJUI003a,
AMUHOYKCYCHAsl KHCJIOTa), WJUTIOCTPUPOBATh T'€HETUUYECKYIO CBSI3b MEXIYy HUMU
YpaBHEHUSMU COOTBETCTBYIOIIUX XUMHUUYECKHUX PEAKIUA C HCIOJb30BaHUEM
CTPYKTYPHBIX (hOPMYII,

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HUCTOYHUKHU YTIJIEBOJIOPOJHOTO
ChIpbs (HEPTH, MPUPOJIHBIN ra3, yroyib), CIOCOOBI UX MepepaboTKU U MPAKTUYECKOE
IPUMEHEHHE TIPOYKTOB MEepepadOTKH;

chOpMUPOBAHHOCTh YMEHHUN TMPOBOAUTH BBIUMCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOIYKTa
pPEeaKIu M0 U3BECTHBIM Macce, 00bEMY, KOITMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB
WM TIPOJTYKTOB PEAKITUH );

c(hOopMHUPOBAHHOCTh YMEHHH BJIaJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJ1aX
HAyYHOTO TIO3HAHUSA, HCIOJB3YEeMbIX B XUMUU TMPU HM3YYCHHH BEIIECTB U
XUMHYECKUX SBJICHHUM (HAOIIOJeHUE, U3MEpEHne, IKCIIEPUMEHT, MOJEIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBbIE XUMUYECKHE 3HAHUS JMJIA TPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUiX, CBSI3aHHBIX C BEHIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOJATh MpaBWiia MOJb30BAHMS XUMHUYECKOM
nocyfaoi u aabopaTopHbIM 00OpYIOBaHHMEM, a TakKe IpaBWiIa OOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUIUSAMH TIO BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

chOpMHUPOBAHHOCTh YMEHUU TUIAHUPOBATH M  BBHIMOJIHATH XUMHYECKUH
AKCIIEPUMEHT (IIPEBPAILICHUS OPTAaHUYECKUX BEIIECTB MPH HarpeBaHHUH, MOTYyUEHUE
ATUJICHA U U3yUYEHHE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPTaHUYECKHUX BEIIECTB,
JieHaTypalus OCJIKOB MPU HArPEBaHUH, [IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHH C
MpaBWIaMH TEXHUKH O€30MacCHOCTH Tpu OOpalieHuH ¢ BEIIeCTBAMH W
nabopaTOpHBIM ~ 00OPYNOBAaHMEM, TMPEACTABIATH  PE3YJNbTAThl  XUMHUYECKOTO
sKcIiepuMeHTa B (¢GOpMe 3amuch YpaBHEHUW COOTBETCTBYIOIIUX PEAKIUN W
(dbopMynHpoOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh yYMEHHH KPUTHYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uHOpMAINIO, TMONTy4aeMyl0 W3 pPa3HBIX HMCTOYHUKOB (CpeacTBa MacCOBOMU
undopmaruu, aTepHET U ApyTHX);

chOpMHpPOBAHHOCTh  YMEHHW  COONIOATh  TpaBWIa  JIKOJOTHYECKHU
1enecooOpa3HoOro MOBEAEHUSI B OBITY M TPYAOBOM JESITENBHOCTH B IENSAX
COXpaHEHHMsI CBOErO 3/I0POBbS M OKpY)KAlOUIEH MNPUPOJHON Cpelbl, OCO3HABATH
OMAacHOCTh BO3JCHCTBUSI HA JKUBbIE OPraHU3MbI OINPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MoHMMAas cMmbIica mokaszatens IIJIK, mosicHIT, Ha mpuMepax CrmocoObl
YMEHBILIEHUS] M TMPEIOTBpPAllEHUs HUX BPEAHOTO BO3JCUCTBUS HA OpPraHU3M
YeJIOBEKa;



JUIsE OOYYaroIIMXCS C OTPAaHWYEHHBIMH BO3MOKHOCTSMHU 370pPOBbS: YMEHHUE
MPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHHS BEIIECTB H
XUMHUYECKUX SBICHUM;

JUIA  CIEMbIX M CIa0OBUAAIIMX OOyYaroIMXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obo3HaueHui JI. bpains s 3anucu XUMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos
Ne DJIeKTpOHHbIE (L (PPOBbIE)
HaumeHoBaHUe pa3/1eioB U TeM MPOTrPaMMbI Konrpoabnsl | IIpakTuuec
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
e padoTbl KHe padoTsbl
Pa3nea 1. Teoperuyeckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmer oprannueckoi XumMuu. Teopusi CTPOEHHUS
1.1 pel P N p P 3 bu6mmoreka [{OK https://myschool.edu.ru/
oprannyeckux coenunennit A. M. bytneposa
Hroro mo pazneny 3
Paspen 2. Yriesoaopoabl
2.1 [IpenenbHbIE YrII€eBOIOPOAbI — aJIKaHBI 2 bubnuoreka L{OK https://myschool.edu.ru/
Hemnpenenbabie yrieBo10poabl: aTKeHBI, ATKAIHUCHBI,
2.2 P T FERSE A 6 1 bubmunoreka ITOK https://myschool.edu.ru/
AJIKUHBI
2.3 ApomaTHYeCKHe yrieBOI0POIbI 2 bubnuoreka [HOK https://myschool.edu.ru/
[IpupoaHble HICTOYHUKH YIIIEBOIOPOAOB U UX
2.4 PHpOA yr HOPOA 3 1 bu6mmoreka I{OK https://myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Pazjnen 3. Kuciiopojacoaep:kaniue opraHnyecKue coeuHeHust
3.1 Cnuprel. ®enon 3 bubnuoreka [{OK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6onoBbie kucnoTbl. CnoxkHbIe 3pUpPBI 1 bubnuoreka [{OK https://myschool.edu.ru/
3.3 VrneBoasl 1 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pasneny 13
Pa3nen 4. A3oTcoaep:kaiiue opraHu4ecKue coeTuHEeHUs
4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3 bubnuoreka L{OK https://myschool.edu.ru/
Hroro no pazneny 3
Pazgen 5. BbicokOMOJ1eKYJISIpPHBIE COeTMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnmoreka [{OK https://myschool.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kounuectn 3
L JIEKTPOHHBbIE IU(POBHIE
Tema ypoka 0 1acoB P unpp
n/n Mara o0pa3oBaTe/ibHbIE Pecypchl
Bceero
1 [Ipeamer oprann4eckoil XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE 1 bubnuoreka [{OK https://myschool.edu.ru/
Teopus cTpoeHnst opraHnyeckux coeauuennii A. M. bytieposa, eé
2 P P P A yrep 1 bu6mmoreka I{OK https://myschool.edu.ru/
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o KIaccupuKauu OpraHNIEeCcKUX BemecTs. HoMmenknatypa
3 pel Puican P t P 1 bu6mmoreka I{OK https://myschool.edu.ru/
(cucremaTudeckas) ¥ TPUBUAIBHBIC Ha3BaHUSI OPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psif 1 bubnuoteka [{OK https://myschool.edu.ru/
5 MertaH 1 3TaH — MPOCTENIINE PEICTABUTEIN aJTKAaHOB 1 bubnuoreka [{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka [{OK https://myschool.edu.ru/
7 DTWIEH U NPONUIIEH — MPOCTEHIINE NPEICTABUTENIN aJTKEHOB 1 bubnuoreka LIOK https://myschool.edu.ru/
8 [Tpaktrueckas padota Ne 1. «I[lonmydeHue 3THiIeHa U U3YYECHHUE €T0 CBOMCTBY» 1 bubnuoreka LIOK https://myschool.edu.ru/
Ankanuensl. byragnen-1,3 u metminoyraguen-1,3. [lonyyenue
9 A yran yran v 1 bu6mmoreka I{OK https://myschool.edu.ru/
CUHTETUYECKOTO KayyyKa U Pe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTU CTPOECHHS, TOMOJIOTHYECKUMA PSi.
10 NN P pAA 1 bubnuoreka L{OK https://myschool.edu.ru/
AneTuiieH — npoCcTeHIIni MpeCTaBUTENb aIKUHOB
11 Bobruucnenus 1o ypaBHEHUIO XUMHUYECKON peaKIMU 1 bu6mmoreka L{OK https://myschool.edu.ru/
12 ApeHbl: 6eH301 U TOIy0]. TOKCUYHOCTh apeHOB 1 bubnuoreka LIOK https://myschool.edu.ru/
I'eneTnueckas CBsI3b yriaeBOJOPOJOB, IPUHAUICKANIUX K PA3TUIHBIM
13 a HOPOA puHal - P 1 bubnmuoteka [{OK https://myschool.edu.ru/
KJlaccaM
[IpupoaHbIE ICTOYHUKH YTJIEBOIOPOIOB: TPUPOIHBINA I'a3 U MOMYTHHIE
14 PHPOA a HoP H" PHpo vt 1 bubmuoreka [{OK https://myschool.edu.ru/
He(TsAHBIE ra3bl, He()Th U MPOIYKTHI e€ mepepaboTKu
[IpupoaHbIE ICTOYHUKH YTJIEBOIOPOIOB: TPUPOIHBIN I'a3 U MOMYTHHIE
15 PHpoA 4 HOPOZL PHpOA v 1 bubmuoreka [{OK https://myschool.edu.ru/

HedTsHbIE ra3pl, HePTh U MPOAYKTHI €€ nepepaboTKu
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16 KonTtponsHas padora no pasueny «YTiieBoA0pOabD 1 bubnuoreka L{OK https://myschool.edu.ru/

17 IIpenenbHbIe OAHOATOMHBIE CIIMPTHI: METAHOJI U ATAHOJ. BogopoaHas cBs3b 1 bubnuoreka L{OK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHL: TUIICHIJIMKOJIb U MIIULEPUH 1 bubnuoreka L{OK https://myschool.edu.ru/
@DeHOJI: CTPOEHHUE MOJIEKYJIbI, PU3NYECKUE U XUMUUECKHUE CBONCTBA,

19 P yet, & 1 Bu6miorexa [TOK https:/myschool.edu.ru/
MIPUMEHEHUE

20 Anpaeruapl: GopManbACTHI M alleTaIbACTHI. ATIETOH 1 bubnuoreka L{OK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeiebHbIE KAPOOHOBBIE KMCIOTHI: MypaBbUHAs U

21 A pel P P 1 bu6mmoreka [{OK https://myschool.edu.ru/
YKCyCHas

22 [Ipaktudeckas padora Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM KHCIOTBI» 1 bubnuoreka L{OK https://myschool.edu.ru/
CreapuHOBast U OJIEMHOBAsI KUCJIOTHI, KaK MPEICTABUTENN BBICILIUX

23 P pelt 1 bu6mmoreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpbuta Kak coJIi BBICITUX KapOOHOBBIX KHCIIOT, ©X MOIOIIEe ACHCTBHE 1 bu6mmoreka I{OK https://myschool.edu.ru/
CrnosxHble 3(hupbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ uaponus

25 Pup P A p P 1 bu6mmoreka I{OK https://myschool.edu.ru/
CJIOKHBIX 3(DUpOB

26 JKupsr: rumponus, mpumMeHeHrne, OMoJorudeckasi pojib )KUPOB 1 bubnuoreka [{OK https://myschool.edu.ru/
VYraeBodsl: cocTaB, K1accudukanusa. BaxkHele npeCTaBUTEN: TIIIOKO3a,

27 A Puican ped 1 bu6mmoreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemwirono3a Kak TpupoIHbIe TOJTUMEPhI 1 bubnuoreka LIOK https://myschool.edu.ru/
KounTponsnas pabota no pazzaeny «Kucnopocoaepskaiiie opraHu4ecKue

29 P P pasAeIy POACOACPAAnE Op 1 bu6mmoreka I{OK https://myschool.edu.ru/
COEJIMHEHUS

30 AMWHBI: METWJIAMUH Y aHWJIUH 1 bubnuoreka L{OK https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE COSTUHEHHUS, UX

31 Qorep P A 1 bubnuoreka L{OK https://myschool.edu.ru/
Oouosnorudeckoe 3HadeHue. [lentuabt

32 benku kak NpupoaHbIe BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS bubnuoreka LIOK https://myschool.edu.ru/

33 OCHOBHBIE IOHATHUS! XUMHH BBICOKOMOJIEKYJISIPHBIX COECAMHEHUN 1 bubnmoreka [OK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUIA.

34 g YHp s 1 bubmuoreka [{OK https://myschool.edu.ru/
[InacTmacchel, KayuyyKd, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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