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MNOSICHUTEJIBHAS 3AITUCKA

[IporpaMMa mo XuMUHM Ha ypOBHE cpeaHero obmiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoit deneparmmy,
TpebOBaHMIl K pe3yJbTaTaM OCBOEHHUs (eaepanbHOl 00pa30BaTEIBLHON MPOTpaMMBbl CPEIHETO
obmero ooOpazoBanust (POII COO), mnpeacraBieHHsix B DenepanbHOM TroCyJapCTBEHHOM
oOpazoBatensHoM ctangapte COO, ¢ yuérom Konuemnuuu mnpenopaBaHusi y4eOHOTO mpeameTa
«Xumus» B 00pazoBaTeNbHbIX opraHu3anusax Poccuiickoin denepaiu, peaau3yomUX OCHOBHBIE
o0Opa3oBaTeNibHbIe MPOTpaMMbl, U OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHUSA BOCIUTAHUS B
Poccuiickoii @eaepannu Ha niepuoa a0 2025 rona» (Pacnopsikenue [lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0I0B K pa3pabO0TKe MpOrpaMMbl MO XUMUH, K OMPEACICHUI0 O0IIeH cTpaTeruu
00y4eHus, BOCIIMTAHUS U Pa3BUTHUSA O0yUYaIOIIUXCS CPEACTBAMH y4eOHOTO TpeameTa « XUMHUsD IS
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KoOHIenTyalbHble mojoxkenus PI'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH 1I€JIeH, COAEp)KaHus, pe3ylbTaToB OOy4YeHHs U TpeOOBaHUN K ypPOBHIO
MIOATOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe  oOpa3oBaHME,  IOJIy4aeMoO€  BBINYCKHMKaMH  001eoOpa3oBaTeabHOM
OpraHM3allMHY, SBJISETCSI HEOThEMJIEMON YacThbi0 UX 00pa3oBaHHOCTU. OHO CIIyKHUT 3aBepLIAOIINM
ATAroOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOH CHCTEME XUMHYECKOro O00pa30BaHMA. DTH LEHHOCTH KacaloTcs MO3HAHMSI 3aKOHOB
npupoibl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTyphl YeJIOBEKa, a TaKkKe IKOJIOTUYECKU
000CHOBaHHOTO OTHOLICHHS] K CBOEMY 3/J0pPOBBIO U MPHUPOAHOM cpeie. Peanmusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HAa ypOBHE CPEAHEro OOIIero oOpa3oBaHUs CPEICTBAMHU Y4eOHOTO
npeaMera « XUMHs», COAEpkKaHUE U IMIOCTPOEHHE KOTOPOTO ONpPEAEIEHbl B IPOrpaMMe IO XUMHUH C
y4€TOM cHeuu(pPHUKU HAyKH XMMUH, €€ 3HAUYEHHUs B IMO3HAHUU MPHUPOJbI U B MaTEpUAIbHON KU3HU
o0miecTBa, a Takke € y4éToM OOLMX MLejell M MPHUHLMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeTHero o01ero oopazoBanus B Poccuiickoit deaepanun.

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOylio pojib B COBPEMEHHOM
LUBWIN3ALUM, B CO3JaHMM HOBOI 0a3bl MaTepHaabHOM KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
dbopMUpOBaHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHHUE IIEJIOCTHOTO MpEACTaBIEeHUS 00
OKpY>KaloIlleM MHpE KaK O €IUHCTBE MPUPOJAbI U UYeIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU Ha
OCHOBE NTOHMMaHUS BELIECTBEHHOI'O COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBS3H MEKIY
CTPOEHHUEM BEIIECTB, NX CBOWCTBAMH U BO3MOYKHBIMH 00JIACTSIMH TPHUMEHEHHS.

TecHO B3aUMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMM, XMMHsI CTajla HEOThEMIIEMOM
YacTbI0 MUPOBOH KyJbTYpbI, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TpyAa U *KHU3HU KaKIOro YjeHa
obmiectBa. CoBpeMEHHass XMMHUSI KaK HayKa CO3UJaTesbHas, KaK HayKa BBICOKMX TEXHOJOTHM
HaIpaBlieHa Ha pelleHue T00aIbHBIX MPOOIeM YCTOHYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUUYECKO, MUIIEBOM, IKOIOTMYECKOI 0€30MacCHOCTH M OXPaHbl 310POBbSL.

B cootBercTBMM ¢ OOmMMM LENSMH W TPUHIMIIAMH CpeaHero oOIero o0pa3oBaHH
cogepxxanue npeamera «Xumusp» (10-11 xmaccel, 6a30BbI ypOBEHb M3Y4EHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYpHYIO ITOATOTOBKY OOYYaIONIMXCS, HEOOXOAMMYIO UM JUIS
BBIPAaOOTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIHEIIHOTO BKJIIOYEHUS B JKHU3Hb COLIMYMa,
MPOJOHKEHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnomuMu npeameTa «XUMHUs SBISIOTCS 0a30Bble Kypchl — «OpraHndeckas XuMus»
u «OO0w1ast 1 HeopraHu4eckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPXKaHUs KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HaHMI M0 HEOPTaHWYECKOW XUMUU (C BKIIOYEHHEM 3HAHUU U3
o0Ielt XuMHUH) ¥ OpraHndeckol xumun. @opMupoBaHHE JAHHOW CUCTEMBI 3HAHUH MPHU U3yUEHHH
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHMS BCETO MHOT000pasusi BEIECTB HAa OCHOBE
0OLIMX MOHITUN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa coaepxanus KypcoB — «Opranuueckas xumusi» u «OOmas u HeopraHudeckas
XUMHs» chopMHpoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOrO MOJXOAa K H3YYEHHIO



y4eOHOro MaTepuana U OOyCIIOBIEHa HUCTOPHYECKH OOOCHOBAaHHBIM DAa3BUTHEM 3HAaHUW Ha
OTNpeNeNEHHBIX TEOPETUYECKHX YPOBHIX. Tak, B Kypce OpPraHMYeCcKOM XHUMHUHU BEIIECTBA
paccMaTpuBaIOTCS Ha YpPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHWYEeCKUX COEIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHX M 3JIEKTPOHHBIX MPEJACTABICHUNM O CTPOCHHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJIOB [0
CIIO)KHBIX OMOJIOTMUECKH AaKTHBHBIX COeIMHEHUH. B Kypce opraHmveckoldl XHWMHUU TMONY4arOT
pa3Butue cOopMHpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUSl IEpPBOHAYAIBHBIE
MPEJICTABICHUS O XMUMHYECKON CBsI3M, KJIACCU(PUKAIMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUSI, O XUMUYECKOM PEaKLUU.

[Tog HOBBIM yIrJIOM 3peHHS B MNpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpPHBACTCS
M3Y4YECHHbII Ha YpOBHE OCHOBHOrO o00IIero oOpa3oBaHHUS TEOPETUYECKUH MaTepuail u
(bakToIIOrHYeCKue CBEJCHHUS O BEIEeCTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0miasi U HeopraHUYeckas XMUMHsS» OOYyYaroIIMMCSl MPEIOCTaBISETCS BO3MOXHOCTh OCO3HATh
3HAYEHUE MEPUOJNYECKOT0 3aKOHA C OOLIETEOPETHUECKUX M METOAOIOTUYECKUX MO3ULMH, TITyOxKe
MOHSITh UCTOPUYECKOE M3MEHEeHHE (HYHKIUI 3TOr0 3aKOHA — OT 0000IIaIel 10 00bACHSIOMEN 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHM O BaXKHEWINMX BELIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX W
MPUMEHEHUH, a TAKKE€ O XUMUYECKHX PEAKIHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
jJomnonHsierca B Kypcax 10 wm 11 KiaccoB  3IeMEHTaMM  COAEpKAHMS, HMEIOLIUMU
KyJIbTYPOJIOTHUECKH M MPHUKIAJHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHUMAaHMIO
B3aUMOCBSI3M XHMHHM C JPYTMMH HayKaMH, pacKpblBalOT €€ pojib B I03HABAaTEIbHOU H
MPAKTHYECKON JAESITeTbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHS K MPOIECCY
TBOpUYECTBA B OOJIACTH TEOPHH U MPAKTHUECKUX MPUIOKEHHH XUMHH, MMOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCSI B OOMIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJIeMax, CBS3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH()OPMAIMIO W MPUMEHSTH €€ I TOMOJHEHUS 3HAaHWH, pelIeHUS
MHTEIJIEKTYaJIbHBIX M SKCIIEPUMEHTAJBHBIX MCCIEA0BaTENbCKUX 3anad. B menom conepkanue
y4eOHOro mpeaMera «XUMHs» JaHHOTO yYPOBHS WU3YyYCHHUS OPHUEHTHUPOBAHO HAa (DopMHpOBaHHE Y
00y4Jaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHMMAaHUA (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €IMHCTBO HEOPraHMYECKOI0 U OPraHu4ecKoro Mupa, oOyCIIOBIEHHOCTb CBOMCTB
BEILIECTB UX COCTABOM MU CTPOEHUEM, IIO3HABAEMOCTh MPHUPOAHBIX SIBICHHUM MyTEM 3KCIEPUMEHTA U
pelleHusT TMPOTUBOPEYUN MeXIy HOBBIMH (aKTaMd U TEOPETHUYECKHMMH TMPEANOChUTKAMU,
OCO3HAHME POJIM XMMHU B PEIICHHH HKOJOTHUECKUX MpolieM, a Takke mpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mutane pemienus 3amad BOCIUTAHUS, Pa3BUTUS M COLUATU3ANMKA O0yYarOIINXCS MPUHATHIE
MporpaMMoil MO0 XUMHH TOAXOAbl K OMPEIEICHUIO COACPXKAHUS U TOCTPOCHHS TpeaMeTa
IpelycCMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUM, HMeroumx 0a3oBoe
3Ha4YeHHE JJISl Pa3IMYHBIX BUJIOB AESITEILHOCTHU: PElIeHUs Mpo0ieM, MOUCKa, aHanu3a U o0paboTKu
uHbOpMaIlMK, HEOOXOIUMBIX A MPUOOPETEHHs] OMbITa MPAKTUYECKOM M HUCCIIEeN0BATEIbCKOM
JIeATEeIbHOCTH, 32aHUMAIOIIIEH Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B mpaktuke mpernoiaBaHusl XMMHH KaK Ha YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHus, TaK U HA
YpOBHE CpeaHero oomiero oOpa3oBaHMs, NPH OIPEIEICHUH COJCpPKATEIbHON XapaKTePUCTUKU
Hened M3y4yeHWsl IpeAMeTa HalpaBJIEHWEM MEepPBOCTENEHHOW 3HAYUMOCTU  TPAJULMOHHO
npu3HaéTcst  (OPMHPOBAHME OCHOB XHMHUYECKOW HAayKM Kak o00JacTh  COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTUUECKON JEATEIBHOCTH YEJIOBEKA U KaK OJHOTO0 U3 KOMIOHEHTOB MHPOBOM
KyJbTypbl. C METOOUYECKOW TOYKHM 3pPEHUS TAKOMW MOAXOJ K OIPEACICHUIO IENeH H3Y4YEHHUs
MIpeAMETa SIBJISETCS BIIOJHE ONPaBJaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUS TJABHBIMU LEISIMU HM3Y4YEHHs NpeaMera «XuMus» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBisItOTCSA:

e (QopmupoBaHHE CHCTEMbl XHMHUYECKUX 3HAHWM KaKk BaKHEHIIEH CcOCTaBIsIOIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHUpPAa, B OCHOBE KOTOPOMW JIEKAT KIFOYEBBIC TOHSTHS,



(I)yHIIaMCHTaHLHBIC 3aKOHbI W TCOpUHU XUMHH, OCBOCHHC MA3blKa HAYKH, YCBOCHHC U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO  XapakTepa,
03HAaKOMJICHHE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE W pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOAAaX TMO3HAHUS BEIIECTB U
XUMHAYECKHX PEAKIHUH, HEOOXOIUMBIX IJsl TPUOOPETEHHs YMEHHH OPHEHTHPOBATHCS B
MHUpPE BEIIECTB M XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUYECKOU U
MMOBCEAHEBHOM KH3HMU,

® PpPa3BUTUC yMCHI/Iﬁ n CHOCOGOB ACATCIBbHOCTH, CBA3aHHBIX C HaGJ'IIOZleHI/IeM A 00BICHEHHEM
XUMUYECKOTO DKCIIEPUMEHTa, COOJIOJIEHHEM TIpaBWJI  0€30MacHOTO OOpamieHus ¢
BEIIICCTBAMH.

Hapsiny ¢ sTum, coaepskaTelbHas XapakTepUCTUKa IeNiell W 3a1ad U3y4eHus MpeaMmera B
nporpamMme 110 XuMUM yTOUHCHA U CKOPPCKTUPOBAHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU B
cucTeMe cpeaHero oodmiero oopazoBanus. CerofHsl B MPENoOJaBaHUM XUMHUU B OOJBINEH CTETCHU
OTJAETCs MPEANOYTEHHE MPAKTUYECKON KOMIIOHEHTE COAepkKaHUs 00yUueHHs, OpDUEHTHUPOBAHHOMN Ha
MOJITOTOBKY BBIMTYCKHHKA 001Ie00pa30oBaTeIbHOW OpraHU3aIliH, BIIAICIONIETO He HA0OPOM 3HAHUH,
a (pyHKUHMOHANBHOM T'PaMOTHOCTBHIO, TO €CTh CIIOCOOAMU M YMEHHUSMU AKTUBHOTO MOJIyYEHHUS
3HAaHUU U MPUMEHEHUS X B PEabHOM KU3HU AJIs PEelleHUs MPAaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM NpU U3yYeHUH MpeAMeTa « XUMUS TOMUHHUPYIOIIee 3HAaUeHUE MTPHOOPETaIOT
Takue LeNH U 3a]a4i, KaK:

ananTanus o0ydyaromuxcs K YCJIOBUSM TUHAMUYHO Pa3BHBAIOLIETOCS MUpPa, (HOPMUPOBAHHE
MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpA30BaHUIO, COTPYIHHYECTBY,
CaMOCTOATCIIbHOMY IPHHATHIO I'PAaMOTHBIX peHICHI/IfI B KOHKPCTHBIX JXHU3HCHHBIX CUTYyalUAX,
CBsA3aHHBIX C BEHIECTBAMU U UX IIPUMCHCHHUEM

dbopMupoBaHUEe y 00yJarOIIUXCs KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), HMEIOIINUX
YHUBEpPCAJbHOE 3HA4YEHHE JUIS DPA3IMYHBIX BHUJIOB JEATEIbHOCTH: pEHIeHHs MpoOsieM, TOHUCKa,
aHanmm3a ¥ o0pabOTKM WHGOpPMALMK, HEOOXOIUMBIX IJIsi MPUOOPETEHHUS OMbITAa JEATEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XXKHOE MECTO B TO3HAHMM XUMHH, a TaKXke IJS OLUEHKH C TO3MIIHA
IKOJIOTMYECKON O€30MacCHOCTH XapaKTepa BIHMSHHUS BEIIECTB M XHMHUYECKHUX IPOILECCOB Ha
OpPraHH3M YeJIOBeKa U MPUPOJHYIO CPELy;

Pa3BUTHUEC IMO3HABATCIIBHBIX HHTCPECOB, HWHTCIUICKTYAJIBHBIX W TBOPUYCCKHUX CIIOCOOHOCTEH
00yYarOIIUXCsI: CIIOCOOHOCTH CaMOCTOSTEIbHO TMPUOOpPETaTh HOBBIE 3HAHHWS 10 XHMHH B
COOTBETCTBUH C >KU3HEHHBIMH IMOTPEOHOCTSMH, HCIIOJIb30BATh COBPEMEHHbIE HMH(pOPMAIMOHHBIE
TEXHOJIOTHH [yl TIOUCKA U aHajdu3a y4eOHOW M Hay4dHO-TOIMYyJSIpHOW MH(POpPMAIMH XUMHUYECKOTO
COJZIEpKaAHUS;

dbopMUpOBaHNE U Pa3BUTHE y OOYYArOIIMXCS aCCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHUS,
HAOJI0IATEILHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOIUMBI, B YaCTHOCTH,
IpU MIaHUPOBAHUUN U NIPOBCACHUN XUMHUYCCKOI'0 SKCIICPUMCHTA,

BOCITUTaHHE Y OOYyYaIOImUXCsl YOSKIEHHOCTH B TYMaHUCTUYECKON HAMPaBIEHHOCTH XUMUH,
e€ Ba)XHOU poOJIM B PELIEHUH TIJI00AJIBbHBIX MPOOJIEM pPAalMOHAIBHOTO MPUPOIONOIb30BAHMS,
MOTIOJTHEHUS HYHEPreTUYECKUX PECYpCOB U COXpPAaHEHUS NPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEOOXOAMMOCTH OEpEeXKHOTO OTHOIIEHHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOpETEHUS
OTbITa MCTOJIB30BAHUS MOMYUYEHHBIX 3HAHUU I MPUHATHS TPAMOTHBIX PEIICHUN B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B ydeOHOM mumaHe cpemHero oOrmiero oOpa3oBaHusi MpeaMeT «XuMHs» 0a30BOro ypOBHS
BXOOUT B COCTAaB HpeﬂMeTHOﬁ 06J'IaCTI/I «ECTGCTBCHHO-Hay‘IHLIC NpEeaAMCTED).

OOmiee YMCIO YacoB, OTBEACHHBIX IS W3YYCHHS XHMHH, Ha 0a30BOM YPOBHE CpPEIHETO
obmero oopa3oBanus, coctapiseT 68 gaco: B 10 kimacce — 34 yaca (1 gac B Henenmo), B 11 kimacce —
34 gaca (1 gac B Hezelo).



COJAEP/)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMHH

IIpenMer opraHM4YecKOil XUMHUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B IOIYYCHUH
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHUs OpraHuyeckux coequHeHnii A. M. bytneposa,
e€¢ OocHOBHbIE moNoXeHUus. CTpyKTypHble (OpPMYJbl OpraHMYECKUX BemiecTB. ['omomorus,
n3omMepus. XuMudeckas CBsI3b B OpraHMUECKUX COETUHEHUSIX — OJJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o0  kiaccuuKaumum  OpraHuuecKkux  BemiecTB.  HomeHkmartypa
OpPraHMYECKUX COEOUHEHHH (cucTeMaTHyecKas) M TpUBUAIbHBIE Ha3BaHMsI Ba)KHEMIIUX
IIPEJCTaBUTEIIEH KJIaCCOB OPraHNYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YUYEHUs BEIIECTB M HUX NPEBPALLEHUI: 03HAKOMIICHHE C
o0pa3liaMu OpraHMYecKMX BEIECTB U MaTepHalaMu Ha UX OCHOBE, MOJIEIUPOBAHHUE MOJIEKYII
OpPraHMYeCKUX BEIIECTB, HAOIIOJEHHE U ONHMCAaHHE JAEMOHCTPALMOHHBIX OINBITOB IO
MPEBPAILEHUIO OPraHUYECKHX BEILECTB NPH HarpeBaHUH (IUIaBJlIeHUE, OOyTIMBAHUE U TOPEHNUE).

Yraesonopoabl

AnKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKUH psiA. MeraH W 3TaH — mpocTeiiune
MPEJICTaBUTENIN aJKaHOB: (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakUuy 3aMelleHUs U
TOpPEeHMs), HaX0KJIEHUE B IIPUPO/JIE, MOITYyYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN Psii. DTUIEH U MPONWIEH — MPOCTENHIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKUE M XUMHUYECKHE CBOMCTBA (peakuuu TUIAPUPOBAHUS,
raJlor€HUPOBAHUs, TUPATALMU, OKHCIEHHUS U ITOJIMMEPHU3ALIUN), ITOJIyYEHNE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u MetunOytaguen-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKUE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHne CMHTETUYECKOTO KayuyKa U pEe3HHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psn. AIleTwieH —
MPOCTEHIINN MpeCTaBUTEb aJJKHHOB: COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE CBOICTBA
(peakuuu TUIpUPOBAHUS, FaJIOr€HUPOBAHMSI, TUApATALlUU, TOPEHUSI), IOJTyUYEHUE U IPUMEHEHHUE.

Apensbl. benzon: cocras, cTpoeHue, (u3NUeCKMe UM XUMHMUYECKHE CBOMCTBa (peakiuu
raJJOTeHUPOBAaHUsI U HUTPOBAHUs), NOJYyYEHHE U IpUMeHeHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u Xumuieckue ceolcmea (peakyuu 2aio2eHupoSanus U HUMpPOBAHUs), NOTyYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAIEKAIMMHU K Pa3IMYHbIM KJIaccaM.

[TpupoaHbIle UCTOUYHUKU YIIeBOAOPOAOB. [IpuponHbIii ra3 U MOMyTHBIE HE(TSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HePTU: TMEperoHka, KpPeKUHT
(TepMuUeCKUii, KaTanUTUYeCKUi), nupoau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib M IPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YYEHHUsS BEIIECTB U UX NPEBPALLEHUI: 03HAKOMIICHHE C
o0paslamu IjaacTMacc, KayuyykoB U pe3uHbl, Koiekuun «HepTb» u «Yromb», MoJenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEICHHE IPAKTUYECKOW pPaOOThI:
II0JTy4YEHHUE 3TUJICHA U N3YUYEHHE €r0 CBOMCTB.

Pacy€rHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Mmacchl, 00bEMa, KOJIMYECTBa
HCXOJHOI0 BEIIECTBA WJIM MNPOAYKTAa pEaKkUUu MO HM3BECTHBIM Macce, 00bEMY, KOJIHMUYECTBY
OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKLIUH).




Kucaopoacoaep:xamue opranndeckue coeinHeHNs

[IpenenpHBIE OMHOATOMHBIE CIUPTHL. METaHON W ATAHON: CTPOCHHWE, (PUIUYECKUE U
XUMHUYECKHUE CBOMCTBA (PEAKIMM C AKTUBHBIMH MeETaJlJlaMH, TaJOr€HOBOJOPOJaMH, TOPEHHUE),
IIpUMEHeHne. BogopoaHele CBsI3U MEXAy MOJIEKYJIaMH CIIMPTOB. J[eCTBHE METaHOIa U ATAHOIA
Ha OpPTraHu3M YeJIOBeKa.

MHoroaToMHble CHUPTHI. OTWUJICHIVIMKOIb W TJIMLEPHH: CTPOCHHE, (PHU3UUECKUEe MU
XMMUYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO IIEJIOUYHBIMU METAJUIaMH, KAUeCTBEHHAs! PeakLus Ha
MHOIOaTOMHbIe cnupThl). /JleficTBue Ha opraHusM uenoBeka. [IpuMeHeHue IMLepuHa H
STWJIECHTJIUKOJIA.

@®eHol: CTPOEHHE MOJEKYJbl, (pU3MUecKMe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTDH
¢denona. [lpumenenue ¢enona.

Anpneruasl U kemowuwi. DopManblIeruj, aueTadbAerH]: CTpoeHHue, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA (peakUMM OKHUCICHHS U BOCCTAHOBJIEHMS, KAaue€CTBEHHBIE pEaKIINH),
IIOJIyYE€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeieNbHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCyCHash KHCIIOTBI:
CTpoeHue, (pu3nyecKkrue 1 XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME I KJlacca KUCIIOT, PeaKIus
TepuUKaMK), TOJNyueHHe U npuMeHeHune. CTeapuHOBass M OJIGMHOBAas KHCJIOTBI Kak
MPEJICTaBUTENIN BBICIINX KapOOHOBBIX KHCIOT. MbBUTa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHUCTBUE.

CrnoxHble 3QUpbl Kak MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(PHUPOB.
Kupel. ['maponns xupos. [Ipumenenne xupos. buosornueckas posb )KUPOB.

VYraeBojpl: cocTaB, Kiaccu(UKaLus yriieBo10B (MOHO-, M- U Mosincaxapusl). ['moko3a —
NPOCTEHIINKA MOHOCaXapHuI: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (pU3MYECKHEe U XUMHUYECKHUE
cBoiicTBa (B3ammojeiictBue ¢ rujapokcugom meau(Il), oxuciaeHne amMMmHayHBIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOKEHHE TIUIFOKO3bI), HAxXOXJIEHHE B TPHUPOJE,
npuMeHeHne, Ononorudeckas poiib. orocunTte3. DpykTo3a Kak H30Mep TIIFOKO3HI.

Kpaxman u nemnono3a kak npupojHbele noiaumepbl. CTpoeHre Kpaxmaia U LEJTI0I03bI.
dusnueckre 1 XUMUYECKHEe CBOMCTBA KpaxMaina (THAPOJIN3, KAaUeCTBEHHAs! PeaKLUs C HOJIOM).

DKCIepUMEHTANIbHBIE METOJbl W3YYEHHs BEIIEeCTB W HX NPEBpAIlCHUI: IMPOBEICHUE,
HaOJIIOIGHHE W ONMCAaHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peaKkiMy OJHOATOMHBIX CIUPTOB (OKUCIeHHE 3TaHosa okcuaoMm Mmenu(ll)), MHOroaromMHsbIX
cnupToB (B3auMmonelcTBue TiuiepuHa ¢ ruapokcuaomM wmeau(ll)), ampmerunoB (okucieHHE
aMMMa4yHbIM pacTBopoM okcuga cepebpa(l) m rugpoxcumom meau(ll), B3zaumoneiicTBue
KpaxMmajga C HWOJOM), TPOBEACHHE MPAKTUYECKONW pabdOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérhrle 3agaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Mmacchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEILECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKLIUH).

A3oTconeprkaliie OpraHn4eckiue CoeAMHEHNSI.

AMUHOKHCIIOTBl KaK aM(OTepHble OpraHWYecKue CoequHEeHus. (DHU3MUecKue U
XUMHUYECKHUE CBOMCTBA aMHUHOKHUCIOT (Ha IpuMepe TINulMHa). buosorndyeckoe 3HauyeHHE
amMuHOKHCIOT. [lenTuapr.

benkn xak NpUpPOAHBIE BBICOKOMOJEKYJISIpHBIE COequHEHMs. IlepBuuHas, BTOpuUYHAs U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: THAPOJIN3, JACHATypalus,
KayeCTBEHHbIE pPeaKIMK Ha OeJKH.



OKCIepUMEHTAIbHbIE METO/Abl M3yUeHHs BEIIECTB M UX MpEeBpalleHUil: HaOII0JeHHue U
ONHCaHUE JIEMOHCTPALMOHHBIX OINBITOB: J€HAaTypalus O€JIKOB NpU HarpeBaHUM, LIBETHBIE
peaxiuu OeIKoB.

BbicokoMo1eKyISpHBIE COCAUHEHUS

OcCHOBHbBIE TOHSTHSI XMUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IMOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEPU3ALMH, CpedHss MoJleKyispHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCIMHEHUHN — NOJUMEPH3ALMS U TOJUKOHACHCALIUS.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHHUS BEIIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHUE C
o0pa3namMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3N.

Peanuszanus MexnpeIMeTHBIX CBA3€M NpHU M3yuyeHUU opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHITHUH, TaKk M
MOHSITUMN, SBJISIOUINXCS CUCTEMHBIMU JIJIS1 OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATHSA: SBJICHHME, HAay4HbIM (akT, rumnoresa, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCUPUKAlMsA, IEePUOANYHOCTb, HAOIIOJCHNUE, H3MEpEHHe,
9KCIIEPUMEHT, MOJIEIIUPOBAHHUE.

dusuka: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, JHEPIETUUECKUN YPOBEHD,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKHUE BETUYMHBI U €IUHULIBI
UX U3MEpPEHUs.

buonorus: xnerka, opranusm, Owocdepa, oOMEH BemeCTB B OpraHuU3Me, (OTOCHHTE3,
OMOJIOrMYeCKH aKTHBHBIE BellecTBa (O€IKH, YIIIeBOIb, )KUPBL, (DEPMEHTBHI).

I'eorpadus: MuHepaiibl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAaEMbIe, TOIUIUBO, PECYPCHI.

TexHosmorus: NuILEeBbIE MPOAYKTHI, OCHOBBI PAallMOHAIIBHOTO NMUTAaHUs, MOIOLINE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHUE ITPENapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [MPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOUTUMUCS
IpoTrpaMM CpeAHero oOIero oopazoBaHHs (JIMUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meTonuueckoil OCHOBOM st pa3pabOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
MIPOTPaMM CPeHETo 00IIero 00pa30BaHUs SIBISETCS CUCTEMHO-IESTETBHOCTHBINA MOIXOI.

B cooTBeTCTBUM C CHCTEMHO-JEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS TNpeameTa «XHMHS» Ha YPOBHE CpeJHEero ooumero obpazoBaHus
BbIJIEJICHBI CIIEIYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMHCS POCCUICKON Tpa)KTaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOOTIPE/IETICHUIO;

HAJTMYUE MOTUBAIIMU K 00yYEHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUYECKUX TPaJAULIUK Oa30BON HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromMXCs PYKOBOJCTBOBATbCS B CBOCH JIEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIMMH LEJOCTHOW CHUCTEME XUMHUYECKOTO
o0Opa3oBaHws;



HaJIMYME TPaABOCO3HAHUS JKOJIOIMYECKOH KyJIbTYpbl M CHOCOOHOCTH CTaBUTh ILETH U
CTPOUTD KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMeTa «XHMHsD) JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M  BOCIUTATENBHOM JEATEIbHOCTH B COOTBETCTBUU C TyMaHHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, J1yXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMM M HJA€ajJaMH POCCHIICKOTrOo
Ipa)XIaHCKOTO OOIecTBa, MPHUHITHIMU B OOIIECTBE HOPMaMHU M TpaBUJIAMH TOBEIEHUS,
CHOCOOCTBYIOLIMMH TPOLIECCaM CaMOTO3HAHMSI, CAMOPA3BUTUSI M HPABCTBEHHOT'O CTAHOBJICHHUS
JMYHOCTH 00YYaIOLTHXCS.

JIMuHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaxaroT CPOPMHPOBAHHOCTH
ONbITa TIO3HABATEJIBHOW M TPAKTUYECKOM JEATEIbHOCTH OOYYaIOIIMXCS IO peanu3aluu
MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xxaaHCcKOro BOCIMTAHUA:

OCO3HaHUS 00yYaroIMMHCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY W MPaBOIMOPSIIKY;

MPEJICTAaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH JEATEIBLHOCTH IPU CO3AAHUU YUYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTHKY U apTyMEHTHI JPyTUX
MIPU aHAJIKM3€E PA3INYHBIX BUIOB YU€OHOM AESITEeIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAMI0 OTEYECTBEHHOM
XUMHH,

YBa)KEHHUsI K IpOIeccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKECHHS HAYKH €CTh pe3yJbTaT JIUTEIbHBIX HAOIIOACHUH,
KPOIIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSIHHOTO TPYAA YUEHBIX U TPAKTHUKOB,

UHTEpeca M II03HABATEIbHBIX MOTHMBOB B IIOJyYEHUHM U TIOCIEAYIOUIEM aHAJIN3e
nH($OpPMaLIMKU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIIGHMBATh CHUTYallMd, CBSA3aHHbIE C XUMHUYECKHUMH SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYACh Ha MOPAIBbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE IMOBEACHHWE M TOCTYNKH CBOUX TOBApUIIEH € MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJEICTBUN ITUX MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAHHUS LIEHHOCTEH 3/0poBOro M Oe3omacHOro obOpasza »KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOMIoieHHs TIpaBHJI O€30MacHOr0 OOpalleHHus ¢ BEIIeCTBaMU B OBITY, MOBCETHEBHOM
KM3HU U B TPYJOBO IESTEIHHOCTH;

MOHMMaHMUA IEHHOCTH TPAaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJTEICTBUA W HETPHUSTHS BPEIHBIX TNPHUBBIYECK (YIOTPEOICHHS aIKOTOJIs,
HapKOTHUKOB, KypeHUS);

5) Tpya0BOro BoCIMTAHUSA:



KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATENBCKON JESTeThHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUAAX JCIATCIHHOCTH;

YCTAHOBKM HA aKTUBHOE Yy4YacTHE€ B pPEIICHWU TMPAKTHYECKUX 3a/1ady  COLHUAIbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

HWHTEpeca K MPAKTHYECKOMY HM3YyYECHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE NPUMEHEHHUSI PEIMETHBIX 3HAHUH M0 XUMHUU;

YBaXXEHUS K TPYAY, JIOJIM TpyJa U pe3yJibTaTaM TPYI0BOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYaTbHOH TPACKTOPUU OOpa3oBaHUS,
Oymyuieit mpodeccuu U peanu3alii COOCTBEHHBIX KM3HEHHBIX TJIAHOB C YYETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYeCKOro BOCIIMTAHMS:

9KOJIOTMYECKH 11eJIeCO00pa3HOro OTHOILEHUS K MPUPOE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHMMAaHHUSA TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MPoOieM, BIHSHHUS SKOHOMHUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHOU CPEIbL;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTH)KCHUN XUMHUU ISl PEIICHHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHUS;

aKTUBHOTO HEMPUATUS JEHUCTBUN, NMPUHOCAIIMX BPEI OKPYXKaIOIIeW MPUPOIHON cpee,
YMEHHS TPOTHO3UPOBATH HEOJIATONPUSTHBIC JKOJOTHUECKUE MOCISACTBHS MPEAITPUHUMAESMBIX
NEWCTBUM U NMPEIOTBpALATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYphI, OIBITA
NESATENbHOCTH  HKOJOTMYECKON  HANpaBI€HHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHOM, KOMMYHUKAaTUBHOM U COLMANBHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSTH UJCOJIOTHU XeMOPOOHH;

7) 1EeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKU W OOIIECTBEHHOW MPAKTUKH;

MOHMMAHUS CHeIM(PUKA XUMUU KaK HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
PaIrMOHAIPHOTO HAYYHOTO MBIIUICHHUS, CO3aHUH IIETOCTHOTO MPEACTABICHUS 00 OKpYKArOIIeM
MHpE KaK O €JUHCTBE MPUPOALl U YEJIOBEKAa, B MO3HAHUU MPHUPOIAHBIX 3aKOHOMEPHOCTEH M
pelIeHny IpoodiieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XWMHH JJIsi COBPEMEHHOW IUBWIM3AINHA: B €&
TYMaHUCTHYECKON HAMpPaBIIEHHOCTH U BAXKHOW pPOJIM B CO3JaHUM HOBOW 0a3bl MaTepHallbHOM
KyJbTYPBI, PEIICHHH TIO0ATBHBIX TIPOOJIEM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THIIEBOM W DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI,
o0ecreueHn yCIOBUN YCIIEIIHOTO TPY/la U IKOJIOTUYECKH KOM(OPTHOM KU3HU KaXJI0TO 4JIeHa
00I1eCTBA;

€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJIOB IO3HAHWS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCMOJIb30BaTh MOJTy4YaeMble 3HAHUS JUIS
aHajaM3a U OOBSCHEHUS SBICHHHA OKPYXKAIOIIEro MUPa M MPOUCXOAANMX B HEM H3MEHEHUH,
YMEHHUSI JIe1aTh 00OCHOBAHHBIE 3aKITIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB U UMEIONTUXCS JTaHHBIX
C IIEJIBIO TIOJTYYECHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO UCTIOIh30BaTh XUMUUECKHUE 3HAHUS ISl PEIICHUs TpooiieM
B pEaIbHBIX KU3HEHHBIX CUTYaLUAX;

HMHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKON NEATEIbHOCTH;



TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HaHUM II0 XHUMHUM B COOTBETCTBUM C JKH3HEHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pa3IudHbIX cdepax mnpodeccruoHaIbHOM
JCSATEILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yJbTaThl OCBOCHHS Y4YeOHOro mnpeamera «XUMHsD Ha YpOBHE
CpeaHero o0Iero oopazoBaHMs BKIIOYAIOT:

3HaYuMble IS (OPMUPOBAHUS MHPOBO33PEHHSI OOYUAIONUXCA MEKTUCIUILTNHAPHBIE
(MexIpeMeTHbIE) OOLIEHAYYHbIE TIOHATHUS, OTPAXKAIOIIKE LIEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
u CHGL[I/I(bI/IKy MCTOOB IMO3HAHUS, UCITIOJIB3YCMbIX B CCTCCTBCHHBIX HAayKax (MaTepI/ISI, BCIICCTBO,
OHEpPTUi, ABJICHUC, IPOLHECC, CUCTEMA, Hay‘-IHI)II\/’I CbaKT, IPUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TCOPHs, HCCIICIOBAaHUE, HAOIOICHNE, H3MEPECHUE, IKCIICPUMEHT U JIPYTHE);

yHUBEpcaJdbHble  y4yeOHble  JeHCTBUS  (IIO3HABATEINIbHEIE, KOMMYHHUKAaTHBHBIE,
peryisTuBHbIe), obecreunBaronve (GopmMupoBaHHE (QPYHKIMOHAIBHONH TIpPaMOTHOCTH U
COLIMATbHON KOMIETCHIIMHA 00YJar0OIINXCs;

CHOCOOHOCTh ~ OOYYaloOlIMXCS  MCIIOJNIb30BaThb  OCBOCHHBIE  MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHbIE AECUCTBHUA B I103HABATEIbHON U
COLIMAJIBHOM ITPAKTHKE.

MeTaHpe}IMeTHLIe PE3YIBTATBI OTpaXarOT OBJAACHHUEC YHHBCPCAJIbHBIMU y‘—Ie6HI-;IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU HeﬁCTBHﬂMH.

OBiaieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU AelHCTBUSIMMU:

1) 6a3oBble JJornYecKue AeHcTBUSI:

CaMOCTOSITENTFHO (OPMYIMPOBATh M aKTyaJHU3UpOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENICTISATh eI JISATEIBHOCTH, 3a/JaBasl MapaMeTPpbl W KPUTCPUU HUX JIOCTIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATCIBbHOCTH C TOCTABJIICHHBIMHA LCIIAMMU,

HCIIOJIB30BAaTh IIpWU OCBOCHUU 3HAaHUHU HpI/IéMI)I JJIOTUYCCKOT'O MBINUJICHUA — BBIACIIATH
XapaKTCPHBIC IMPU3HAKU HOHATHH | YCTaHaBJIMBAaTbL HUX B3aUMOCBA3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME OHATHUS I OOBSCHEHUS OTACNbHBIX (DaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPUU JUIA KJIACCU(PUKALIMU BEUIECTB U XUMHUECKUX PEaKIIN;

yCTaHABIUBATh MPUINHHO-CIICICTBEHHBIE CBS3H MEXKAY U3y4aeMbIMH SIBICHUSMU;

CTPOUTHh JIOTUYECKHE pacCyKIeHHUs (MHIAYKTUBHbBIC, JEAYKTHBHBIE, IO aHAJIOTHUH),
BBISABJIAATH 3aKOHOMCPHOCTU W IMPOTHBOPCYHA B paCCMAaTpUBACMBIX ABJICHUAX, (bOpMy.]II/IpOBaTI)
BBIBOABI U 3aKJIFOUYCHUA,

IMPUMCHATH B IPOLECCCEC MO3HAHUA, UCIIOJIIB3YEMBIC B XUMHUU CHUMBOJIMYCCKUC (3HaKOBBIe)
MOJIENH, IPE0OPa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHUM 3HAK (CHMBOJ) JIEMEHTA,
xuMmuueckas ¢GopMylia, ypaBHEHHE XHUMHUYECKOM pEaKIMH — TpU PeHIeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1ay, NPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC IMPEICTaBICHUS
JUTS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE eiiCTBHSA:

BJIaZICTb OCHOBAMHU METOJ0OB HAYUYHOTO MMO3HAHUS BCIICCTB U XUMHWYCCKUX peaKHHfI;

dbopMyIMpoBaTh LENM M 3aa4dl  HCCICAOBaHUS, WCIOIb30BaTh TIOCTABICHHBIE |
CaMOCTOSITETTLHO C(OPMYJIMPOBAHHBIC BOTPOCHI B Ka4eCTBE MHCTPYMEHTA TIO3HAHUS W OCHOBBI
JJIA q)OpMI/IpOBaHI/ISI TUIIOTE3BI IO MPOBECPKE MPABUIIBHOCTU BBICKA3BIBACMBIX CY)K)IGHI/II\/'I;



BIIa/IETh HABBIKAMH CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA M TPOBEACHUS YUEHHUUECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOAaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3yibTar, (HopMyrupoBaTh OOOOIIEHHUS M BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEAOBAHUS, COCTABISITh OOOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIe0BAaTEIbCKOW M TPOEKTHOM JeATEeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3IMYHBIX METOAOB [T0O3HAHUS.

3) paGora ¢ nnopmanueii:

OPHEHTHUPOBATBCS B PA3NIMYHBIX HMCTOYHUKAX HWHPOpManuu (HAYYHO-TIOMYJIIpHAs
JUTEepaTypa XHMMHYECKOTO COJIEp)KaHUs, CIpaBOYHBIE TOcoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO pA3IUYHBIX BUIAOB U (OpPM MpENCTaBICHUS, KPUTHUECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3ampOChl M TMPHUMEHATh Ppa3IMYHBbIE METOJAbI NpPH IOHCKE U O0TOOpe
uH(pOopMaLnu, He0OOXOAMMOM [T BBINOJIHEHHs YU€OHbIX 3ajjau ONpeeIEHHOIO THIIA;

nproOpeTaTh OMBIT MCIOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMalIbHYIO (hOpMYy IpeACTaBieHUs MH(DOpMaLMU (CXEMBbI,
rpaduKu, TUarpaMMBl, TaOJIUIBI, PUCYHKH U IPYTHE);

UCIO/b30BaTh HAyYHBIH S3bIK B KauyecTBE CpeJICTBa MNpH padoTe C XUMHUYECKOH
uHbopMalMeli: TPUMEHATh MEXIpeaAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (hOpMyJIbl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPE/ICTBA HAJIATHOCTH.

OgnajeHne yHMBepPCAJbHBIMA KOMMYHHUKATHBHBIMH JAeHCTBUAMM:

3aJ]aBaTh BOMPOCHI M0 CYIIECTBY OOCYX/1aeMOW TeMbI B XOJIE TMAJIora M/MIIN TUCKYCCHUH,
BBICKa3bIBaTh WJEH, (POPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO  BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh C IpE3eHTAleld pe3yJbTaTOB MO3HABATEIBHOM AEATEIbHOCTH, MOTY4YEHHBIX
CaMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIPU BBINOJHEHHMH XHUMHUYECKOTO
HKCIEPUMEHTa, NPAKTHUECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BELIECTB,
peanu3anMyu y4eOHOro IpoekTa U (OpMyJIMpPOBATH BBIBOJBI 10 pPE3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN MYyTEM COTIIaCOBAHMS MMO3UIMK B X0/1€ 00CYXIeHUsI 1 00MEHa MHEHHUSMHU.

OgiajgeHne yHHBePCAJIbHBIMHU PeryIsTHBHBIMH JCHCTBUSIMHU:

CaMOCTOSITENIbHO IIJIAaHUPOBAaTh U OCYILECTBIATH CBOIO IMO3HABATENIbHYIO NIEATEIbHOCTD,
onpezaenss €€ el W 3ajadyd, KOHTPOJIMPOBATh U IO Mepe HEOOXOJUMOCTH KOPpPEKTHPOBATH
Ipe/UlaraéMblii aITOPUTM JIEHCTBUN MpHU BBINOJIHEHUU Y4EOHBIX U HCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX PEIIeHUsl C yUYETOM MOJyUeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUECKUX PEAKIIUSX;

OCYLIECTBIISATH CaMOKOHTPOJIb CBOEH JIeATENbHOCTH Ha OCHOBE caMoOaHaiu3a M
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC
[IpenmMeTHbIE pe3ybTaThl OCBOECHUS Kypca «OpraHuueckas XUuMUs» OTpa)xKaroT:



c(OPMUPOBAHHOCTh TMPEJACTAaBICHUA O XUMHYECKOW COCTaBJISIONICH eCTECTBEHHO-
HAyYHOW KAPTUHBI MHpA, POJM XUMHUU B IO3HAHUM SIBIICHUH NPUPOIBI, B (HOopMHpOBaHHUH
MBIIUICHAST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOJMMOU IS
peleHus] TPAKTUYECKUX 3a7ad M HSKOJOTHMUYECKHM OOOCHOBAaHHOTO OTHONIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CPEIE;

BIIQJICHUE CHUCTEMOW XUMHYECKHX 3HAHHUW, KOTOpas BKIIOYAET: OCHOBOMOJATaoIINe
MOHATHUS (XUMHUYECKHI AJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHUIIATEIILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIM O00BEM, YITEPOAHBIH  CKElerT,
(GyHKIIMOHATIBHAS TPYIIA, PagdKal, H30MEPHUs, U30MEpPbl, TOMOJOTHICCKUN psiI, TOMOJOTH,
YIJIEBOJIOPOIbI, KUCIOPOA U a30TCOJEpKAIlUe COSAUHEHHS], MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BRICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUH M 3aKOHBI (TEOpHs CTPOSHUST OPTaHUYECKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B OCHOBE MOHMMAHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHYECKHUX SBIICHUH, ()aKTOJIOTHUCCKHUE CBEJICHUS O CBOMCTBAX,
cocTraBe, OTYyYeHUH U 0€30MTaCHOM UCTIOIh30BAHUH BAXKHEUIITNX OPTaHHYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JIeATEIHHOCTH YeIOBEKa,

c(hOPMHUPOBAHHOCTh YMEHHU BBISBISTh XapaKTEPHBIC MPU3HAKU MOHITHH, YCTAaHABIMBATH
WX B3aUMOCBSI3b, UCTIOIH30BaTh COOTBETCTBYIOIINE MIOHSATHUS TIPU OTIMCAHUN COCTaBa, CTPOCHHSI
MPEBPAIICHUI OPraHUYECKUX COETUHEHHUII;

c(OPMUPOBAHHOCTh YMECHHI HCIOIH30BaTh XUMHUYCCKYIO CHMBOJHUKY JUISI COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (GOpMyIl OPraHUYECKUX BELIECTB
W YpaBHEHUH XMMHYECKHX PEAKIUH, U3TOTAaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUTS. WUTIOCTPAIH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAJIC)KHOCTh U3YUCHHBIX OPTaHHUUECKUX
BEIIECTB 10 HMX COCTaBy W CTPOSHUIO K OMNpeAelNEHHOMY KJIacCy/Tpynme COCTUHCHHMA
(YrneBomopoJibl, KHCIOpPOJ U  a30TCOJAEpKAIlhe COCAMHEHHS, BBICOKOMOJICKYJISIPHBIE
COCIMHEHMsI), JaBaThb WM Ha3BaHUs 1Mo cuctematudeckor HoMmeHkmarype (IUPAC), a Taxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTJCIBHBIX OPTraHMYECKHX BEIISCTB (ITHIICH, TPOTIHIICH,
alleTUIeH, ATHJICHTIUKONb, TIUIEepuH, (eHon, Qopmanbaerui, aneTalbIerul, MypaBbHHAS
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJICMHOBAs KUCJIIOTa, CTEAPUHOBAs KUCJIOTA, TIIIOK03a, (PYKTO3a,
KpaxmaJ, LeJUTI0J103a, TIUIUH);

c(hOpPMUPOBAHHOCTh YMEHHUS OIPENeATh BUIbl XUMHUYECKOW CBSI3M B OPTaHMUYECKUX
COEUHEHMSIX (OJMHAPHBIE U KpaTHbBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHHUS TCOPHH CTPOCHHS OPTaHHUYECKUX
BemecTB A. M. bytiepoBa miis 0o0ObsSICHEHHS] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHSI; 3aKOH COXPaHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTpPOEHHUE, (Qusnueckne u
XUMHUYECKHNE CBOMCTBA TUIMYHBIX MPEJICTABUTENCH Pa3IMUHBIX KJIACCOB OPTaHUYECKHUX BEIICCTB
(MeraH, 3TaH, OSTWIEH, NPONWICH, aleTwieH, OyrtaaueH-1,3, merunOyraaumen-1,3, OeH3on,
METaHOJ, TaHOJ, YTHJICHTIUKONb, TTUIEpUH, (EHON, alleTaubIAeTu, MypaBbUHAsA U YKCyCHAs
KHCIJIOTBI, TJIOKO3a, Kpaxmaj, IeJUII0JI03a, AaMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
TCHETUYCCKYIO CBSI3b MEXKIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT,



chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HWCTOYHUKU YTICBOJOPOJHOTO CHIPHS
(HedTb, MPUPOAHBIA ra3, Yrojb), CIOCOObI HMX MNEPEepabOTKH M MPAKTHUECKOE NPUMEHEHHE
IIPOJYKTOB NEPEPabOTKY;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS IO XUMHUYECKHM YPaBHEHHSIM
(Maccpl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHMHU IO H3BECTHBIM
Macce, 00bEMyY, KOTUYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONB3YeMbIX B XWMUU TIPH H3YYCHHH BEIIECTB W XUMHUYECKHUX SIBJICHHIA
(HabnrofeHue, W3MEpPEHHe, OSKCIEPUMEHT, MOJCIUPOBAHUE), WCIONb30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUS IS IPUHSITHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEIIEeCTBAMH U MX IPUMCHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIa MOJIB30BAHUS XUMHUYECKOW TOCYI0N U
abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBHUIa OOPAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMU MO BBITIOTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBINOIHATH XUMHUYECKUN OSKCIEPUMEHT
(mpeBpalleHus OPraHUYEeCKUX BEIIECTB MPH HArpeBaHUM, MOJYyYEHUE ATHICHA U U3YYCHHE €ro
CBOWMCTB, KayeCTBCHHBIE pEAKIMM OPraHUYECKUX BEIIECTB, JeHATypalus OCNKOB TpH
HarpeBaHWM, IIBETHBIC PEAKIUU OEJIKOB) B COOTBETCTBUH C NMPABHJIAMH TEXHHUKH O€30MaCHOCTH
Ipu OoOpallleHUuH ¢ BEIECTBAMHU U JIaDOpATOPHBIM O0OPYIOBAaHUEM, HPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO SKCIIepUMEHTa B (GopMe 3alucu YpaBHEHUIH COOTBETCTBYIOIIMX pEaKkUud U
(GbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpMAIHIO,
MOJTy4aeMyo U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmaryu, UHTEpHET U IpyTux);

chOpPMUPOBAHHOCTh YMEHHH COONIOATh MpaBHJIa DKOJOTHYECKH IeJIeco00pa3Horo
MOBEJCHUS B OBITY M TPYIOBOM MEATEIBHOCTH B IIENSAX COXPAaHEHHUS CBOETO 3I0POBbS H
OKpYy>Karollled IpUPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEWUCTBUS Ha JKUBbIE OpraHU3MBI
onpenenEHHbIX OPraHMYECKUX BEIIECTB, MOHMUMas cMmbich mokazarens [IJIK, mosicHsaTe Ha
pUMepax CcrocoObl YMEHBIIEHHUs U MPEJOTBpAIleHUs UX BPEIHOTO BO3CHCTBHS Ha OpPraHU3M
YeNoBeKa;

JUIs OOy4aroluXcs C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHHUS BEUIECTB M XUMHUYECKHX SBJICHHIA;

JUIS CIIEMIBIX W CIA0OBHIANIMX OOYYalOUIMXCs: YMEHHE HCIIOJIb30BaTh pelbeHO-
TOYCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anvucu xumMudeckux Gpopmy.

YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

1. l'abpuensu O.C. Xumus.10 knace. bazossrii ypoens : @I'OC, Yueb.msa obmeodpa3oBar.
yue0. 3aBeieHuil. — 2-e u3f., crepeotun. — M: «Jlpoda Beprukans», 2017.
2. T'abpuensu O.C. Xumus.11 knacc. bazossrit ypoens : @I'OC, Yueb. nis obmeodpazonar.
yue0b. 3aBeieHuil. — 2-e u3f., crepeotun. — M: «Zlpoda Beptukans», 2017.

METOINYECKHUE MATEPHUAJIbBI V1A YUUTEJIA



1.Crangaptsl BToporo nokosieHus IIpumepHsie mporpammel 1o npeameram  Xumus 10. :
«Beprukans poda», 2014.

2. I'abpuensu O.C. IIporpamma kypca xumuu st 10 —11 kiaccoB 001eo0pa3oBaTeIbHBIX

yupexaeHui — 4-e usf., crepeotun. — M.: «JIpoda»,2017.
3. I'abpuensa O.C.,bepeskun [1.H., Ymakos A.A., Maiioposa I'.B. u ap. Koutponsubie u

npoBepouHsle padoTsl o xumuu 10 kiacc k yueoHuky ["abpuensna O.C. ba3oBblil ypoBeHb,
dI'oC —M: «ZIlpoda»,2015

TEMATUYECKOE NJTIAHUPOBAHME MO XNUMUN

10 KJ1ACC

HaumenoBa KosnuecTBo 4acoB JJIeKTPOHHbIE
HHe pa3/ie/ioB U (undposbie)

Ne m/m Tem Beero KOHTpOﬁJIb HpﬁaKTuquKue 06PA30BATEILHBIE
mporpaMMeI Hble pa0doThl | padoThI pecypeb

Paznen 1. Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMUM
[Ipenmer
OpraHn4YeCcKOn
xumuu. Teopus bubnuoreka

1.1 CTPOEHHUS 3 HOK https://myscho
OpraHUYeCcKUxX ol.edu.ru/
coeuHEeHu A.
M. bytneposa

Wroro no pazneny 3

Paszpnen 2. YrieBoaopoabl
[Ipenenvubie bubanoreka

2.1 YTIEBOIAOPOIBI 2 LIOK https://myscho
— aJIKaHbI ol.edu.ru/
Henpenenbusie
YTJIEBOJIOPOJIBI: bubnuoreka

2.2 AJIKCHBI, 6 1 IHOK https://myscho
aJKaJIuCHBI, ol.edu.ru/
AJIKUHBI
ApomaTtuueckue bubmmorexa

2.3 P 2 LHOK https://myscho
YTJIEBOIOPO/IBI ol edu.ru/
[Ipuponusie
HUCTOYHHUKHU bubnnoreka

24 YIJIEBOI0POIOB 3 1 HOK https://myscho
U UX ol.edu.ru/
nepepaboTka

Hroro no pazgeny 13




Paznen 3. Kuciaopojaconepskanue opranndeckie coeJuHHEHUs

bubnuoTeka
3.1 Crnuptel. deHon 3 IHOK https://myscho
ol.edu.ru/
ANbeTHIBL.
KapGoHoBsbie bubnuoTeka
3.2 KHUCJIOTBHI. 7 LOK https://myscho
Ci10)kHBIE ol.edu.ru/
3UpHI
bubnuoreka
33 VYrieBo bt 3 1 IHOK https://myscho
ol.edu.ru/
Wroro no pazgeny 13

Pa3znen 4. A3oTcoaep:kaiiye opraHuyecKue coeTnHEeHUs!

AMUHBL. bubmmoreka

4.1 AMHHOKHCIIOTBI 3 LHOK https://myscho
. benxkn ol.edu.ru/

Wtoro no pazgeny 3

Paznea 5. BeicokomoJie

KYJsIpHbIE COeTHHEeHHs

IInacTmaccel. bubaunoreka

5.1 Kayuyku. 2 IHOK https://myscho
Bomokua ol.edu.ru/

Wroro no pazneny 2

OBIIEE

KOJIMYECTBO 34 )

YACOB I10

I[TPOTPAMME




ITOYPOYHOE INIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos Jara
H3y4eHusl
Ne Konrpo IpakTu y
Tema ypoka DJIeKTPOHHbBIe U (ppoBbIE
n/m Bcero | JabHbIE yecKHue 6
1o 1o o0pa3oBaTejibHbIE PeCypPChI
padoTsbI padoThI
mwiany | gpaxkry
[Ipenmer opraHryecKON XUMUH, €€ . bubnnoreka
HE
1 BO3HUKHOBEHUE, PA3BUTHE U 1 ce a IHOK https://myschool.edu.ru/
HT
3HaUYEHUE
Teopus ctpoeHnss OpraHMUYEeCKUX 5 bubnuoreka
. N H
2 coenunenuit A. M. bytnepoga, eé | e HOK https://myschool.edu.ru/
CEHT
OCHOBHBI€ MOJIOKECHUS
[IpencraBnenue o kinaccuduxanuu bubnuotexa
OpTraHUYECKUX BEIIECTB. LOK https://myschool.edu.ru/
3 Hen
3 Homenkiarypa (cucremaruueckasi) 1
CEHT
U TpUBHAJIbHbIC HA3BAHUS
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, ) 4 wen bubmiorexa
FOMOJOTHYECKHIT PSIT CCHT LOK https://myschool.edu.ru/
5 Meran u 3TaH — npocTenme 1 1 Hen bubmmorexa
MPEJICTABUTENH ATKAHOB OKT LOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, ) 2 Hen brbmmotexa
CBOMCTBA OKT HOK https://myschool.edu.ru/
DTUJICH U IPOMUIICH — 3 bubnmnoreka
. HE
7 IIPOCTEMIINE MTPENCTAaBUTENIN 1 A LTOK https://myschool.edu.ru/
OKT
AJIKCHOB




[TpakTuyeckas padora Ne 1. bubnmoreka
8 «IlonyyeHue 3TUIIEHA U U3yUEHUE i;eﬂ OK https://myschool.edu.ru/
€ro CBOMCTBY»
Ankanuensl. byraauen-1,3 u
9 MetunoyTtaaueH-1,3. Ilomydenne 1 nen bubnmorexa
HOSI0 OK https://myschool.edu.ru/
CUHTETUYECKOTO KayuyKa U Pe3UHbI
AJIKUHBI: COCTaB U OCOOCHHOCTH bubnuoreka
10 CTPOEHUS, TOMOJIOTUYECKHH PSI. 2 Hen ILIOK https://myschool.edu.ru/
ALIETHJIEH — MPOCTECUILINIA HO0
MIPE/ICTaBUTENb aJIKHHOB
1 Brrurcnenus no ypaBHEHUIO 3 Hen BH6HH0TeK'a
XUMHYECKOH peaKiyu HOSIO LOK https://myschool.edu.ru/
12 ApeHbl: OEH301 U TOIYOIL. 4 Hen EH6HH0TeK'a
TOKCHYHOCT APEHOB HOSIG HOK https://myschool.edu.ru/
['enetuueckas cBs3b bubnuoteka
13 YTJIEBOJIOPOIOB, MPUHAICKAIINX K ;I[eHII(elI ILIOK https://myschool.edu.ru/
Pa3IMYHBIM KJIaccam
IIpupoaHbIE HICTOYHUKH bubnmoreka
14 YIJIEBOJIOPOIOB: IPUPOAHBIN Ta3 U 2 Hen [OK https://myschool.edu.ru/
MOy THBEIE HE(TIHBIE ra3bl, HEPTH U JEK
MPOAYKTHI €€ nepepaboTKu
[IpupoHbIE HICTOYHUKH bubnunoreka
15 yTJIIEBOIOPOIOB: MIPUPOIHBIN ra3 u 3 Hen HOK https://myschool.edu.ru/
MOy THEIE HE(TSIHBIE ra3bl, HEPTH U IS
MIPOAYKTHI €€ mepepaboTKu
16 Kontponbhas pabota no pazueny 4 e BH6HHOTeK.a
«YTIEBOSIOPOJTBI» ek LOK https://myschool.edu.ru/




Hpez[eanLIe OJHOATOMHBIC

2 Hen

Bbubaunoreka

17 CIMPTHI: METAHOJ U 3TAHOJL. . OK https://myschool.edu.ru/
Bonopoanas cBsi3b
18 MHoroaromMHbie CIUPTHI: 3 Hen
STUJICHTJIUKOJb U TJIULEPUH SIHB
@eHOJI: CTPOCHUE MOJIEKYIIBL,
4 "Hen Bubnuoreka
19 buznYeCKre U XUMUYECKHE
o SIHB IIOK https://myschool.edu.ru/
CBOWCTBA, MPUMECHEHHUE
20 Anpaeruapl: opMaIbaeTHI U 2 Hen bubnnorexa
AlleTaNbIer i, ALETOH SHB IHOK https://myschool.edu.ru/
OHOOCHOBHBIE MPEETbHbBIC Bubnuoreka
21 KapOOHOBBIE KUCTIOTHI: MypaBbUHAS ié{eﬂ LTOK https://myschool.edu.ru/
B
U YKCYyCHas P
[IpakTnueckas padora Ne 2. bubnnoreka
22 «CBolicTBa pacTBOpa YKCYCHOM ié{eﬂ OK https://myschool.edu.ru/
B
KHCIIOTBI» P
CreapuHOBasi U OJICMHOBAS A bubnmoreka
23 KHCJIOTBI, KaK MPEJICTaBUTENIN (belgeﬂ HOK https://myschool.edu.ru/
BBICIIIUX KapOOHOBBIX KHCIIOT P
MpbIa KaK cOau BBICIINX bubnmoreka
24 KapOOHOBBIX KHUCIIOT, UX MOIOIIEE 1}4:6;1 IIOK https://myschool.edu.ru/
JECTBUE p
CrnosxxHbie 3(Upbl KaKk MPOU3BOIHBIC 5 bubnnoreka
25 KapOOHOBBIX KUCIIOT. [ 'maponu3 M:ef ITOK https://myschool.edu.ru/
CIIOHBIX A(hUPOB P
26 XKupsl: rugpOaN3, NPUMEHEHHE, 4 e bubnorexa
GHOMOTHYECKAs POITH KUPOB MapT LHOK https://myschool.edu.ru/




VrieBoasl: COCTaB,

Bbubaunoreka

7 Kiaccudukanus. BaxHeimme ) 1 Hen IIOK https://myschool.edu.ru/
MIPEICTAaBUTENH: TIIFOKO03a, amnp
bpykTo3a, caxaposa
73 Kpaxman u nemmronos3a kak 1 2 Hen
MIPUPOJIHBIE TOJTUMEPHI anp
KonTponbhas pabota mo pazueny
29 «Kucnopoaconepxkaiue 1 3 Hen bubsmorexa
anp HOK https://myschool.edu.ru/
OpPraHUYECKUE COCTUHEHHS
bubnuoreka
. 4 gen
30 AMMHBL: METUIAMHUH U aHUJIUH 1 IMOK https://myschool.edu.ru/
anp : .edu.
AMUHOKHUCIIOTHI Kak aM(pOTepHbIE bubnuoreka
31 OpraHUYEeCKUE COCAMHECHUS, UX 1 1 Hen IHOK https://myschool.edu.ru/
OMOJIOTUYECKOE 3HAUYCHHE. Mait
IlenTuasl
37 benku kak npupoHbIE ) 2 Hen bubmmorexa
BBICOKOMOJIEKYJIIPHBIE COCTHHEHHS Maii LOK https://myschool.edu.ru/
1 OCHOBHBIC OHATUS XUMHUU 1 3 Hen bubmmorexa
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN Mai LOK https:/myschool.edu.ru/
OcCHOBHBIE METOJIBI CUHTE3a bubnnoreka
14 BBICOKOMOJICKYJIIPHBIX 1 4 Hen IHOK https://myschool.edu.ru/
coequaennii. [ImacTmaccsr, Mai
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

1. T'abpuensu O.C. Xumus.10 xmace. bazoserit yposens : @I'OC, Yueb.nms o0mieodpazosar.
y4ae0. 3aBeicHu. — 2-¢ u31I., crepeotutl. — M: «Jlpoda Beprukamby, 2017.

METOANYECKHUE MATEPUAJIbBI VIS YAUTEJIA

1.Crannaptsl Broporo nokosienus [IpumepHsie nporpaMmsl o npeameram  Xumus 10. :

«Beptukans Ipodar, 2014.

2. Tl'abpuensu O.C. IIporpamma kypca xumuu 1 10 —11 kiraccoB 001e00pa3oBaTeIbHBIX
yupexaeHui — 4-e usn., crepeotun. — M.: «/Ipoda»,2017.

3. I'abpuensu O.C.,bepeskun I1.H., Ymakos A.A., Maiioposa I'.B. u ap. KourposnsHsie u
npoBepovHbIe padoThl o xuMuu 10 kiace k yueOHuky I'abpuensaa O.C. ba3oBblif ypOBEHb,
dI'oC —M: «/Ipoda»,2015

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://educont.ru/?utm_source=eljur
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