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HOACHUTEJIBHASA 3AIIUCKA

[TporpamMma mo XMMUU Ha YPOBHE CpeHEro obIiiero oopasoBanus pazpaboraHa Ha
ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 o06pa3oBaHUH B
Poccuiickoit ®enepanuun», TpeOoBaHMII K pe3ysbTaTaM OCBOEHHS (penepalibHON
oOpa3zoBaTeibHOM TporpaMMbl  cpeaHero ooOmero obpaszoanusi (DOII  COO),
npencraBieHHbIX B DenepanibHOM rocygapcTBeHHOM obpazoBareiabHoM ctannapte COO,
¢ yu€tom KoHuenuuu npenogaBanus yueOHOTO npeaMera « XUMUs» B 00pa30BaTEIbHBIX
opranmzanusix Poccuiickoit ®denepanuu, peanu3yloldXx OCHOBHBbIE 00pa3oBaTEIbHBIC
IIPOrpaMMBbl, U OCHOBHBIX MOJI0KEHUH «CTpaTteruu pa3BUTHs BocUTaHus B Poccuiickoi
®enepannu Ha nepuon 10 2025 roma» (Pacmopsbxkenne IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJX0/IOB K pa3pabOTKe MPOrpamMMbl MO XUMHH, K OMPEACIICHUIO OO0IIei
CTpaTeruu OOyuYeHHUs, BOCIUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMU Y4eOHOTO
npeametra «Xumusi» st 10 kimacca Ha 6a30BOM YPOBHE COCTABWIIM KOHIICTITYaJIbHbBIC
nosioxenus GI'OC COO o B3auM00OYCIOBICHHOCTH IEJIEH, COAepKaHuUs, PE3yIbTaTOB
oOy4deHus u TpeOOBaHUN K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHHE, IMOJy4aeMOe BBIMTYCKHHKaMU 0011e00pa3oBaTeIbHOM
OpraHu3aluy, SIBISETCS HEOTHEMJIEMOM 4YacThi0 MX 0O0pa3oBaHHOCTH. OHO CIIYXUT
3aBEpIIAIONIMM JTAllOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX [IETTOCTHON CHCTeME XMMHYECKOro o0pa3oBaHus. JTH
[IEHHOCTH KacaroTCs IMO3HAHUs 3aKOHOB MPHUPOJbI, (GOPMHUPOBAHUS MHUPOBO33PECHUS U
oO1Iel KyJbTyphl YE€JOBEKa, a TaKXe JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3J0pPOBBIO U TPHUPOJHONU cpene. Peammsyercs Xumudeckoe oOpa3zoBaHUE
0o0ydJaromuxcs Ha YpPOBHE cpeaHero ooOmero oOpa3oBaHUs CpPEJCTBAMU Y4eOHOTO
npeameTa « XuMUs», COAEPKaHUe U TOCTPOSHUE KOTOPOTO OMPEACIICHBI B IPOrpamMMe o
XUMUU C Y4€TOM crenuPuKku HayKd XUMHH, €€ 3HAYCHUs B MO3HAHUU MPUPOJABI U B
MaTepUaNbHON JKM3HM OOIeCTBa, a Takke ¢ Y4ETOM OONMX Ieledl W TPUHIIMIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEHETO 00IIero 0opa3oBaHus B
Poccuiickoit deaepanuu.

XuUMHS Kak DJIEMEHT CHCTEMBbl ECTECTBEHHBIX HAyK HWIrpaeT Oco0yl poJib B
COBPEMEHHON NMBWIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaibHOW KylnbTypbl. OHa
BHOCHUT CBOU BKJIaJl B (JOPMHUPOBAHKE PAIMOHATHHOTO HAYYHOTO MBIIIICHUS, B CO3/JaHUE
[[EJIOCTHOTO TMPEJCTaBICHUs] 00 OKPYXKAIIIEeM MHpPE Kak O €IWHCTBE NPUPOABI U
4eloBeKa, KOoTopoe (HopMHUpyeTCs B XMMHUM HA OCHOBE TOHHUMAHHUS BEIECTBEHHOTO
COCTaBa OKPY>KaloIIEro MUPA, OCO3HAHMS B3aUMOCBS3U MEXKIY CTPOCHHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOXKHBIMU 00JIaCTSIMU TIPUMEHEHUS.

TecHo B3auMOJACHCTBYS C JAPYIrMMH €CTECTBEHHBIMHU HayKaMH, XUMHUS CTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOU KYJITYPbI, HEOOXOAMMBIM YCIOBHEM YCIEITHOTO TPY/Ia
U KU3HHU KaXXJ0T0 WieHa obmiecTtBa. CoBpeMeHHass XMMHUsI KaK HayKa CO3HaaTeNbHast, KaK
HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha peHieHrue TIIo0adbHbIX MpodiemM
YCTOMYMBOIO pPa3BUTHs YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIreTHYECKOW, IHUILEBOM,
HKOJIOTMYECKON Oe30MacHOCTH U OXPaHbI 3JJ0POBBSI.

B coorBercTBUM ¢ OOmMMHM UEISIMH M TPUHLIMIIAMH CPEIHEro oOIIero
oOpasoBaHusi coaepkanue npeamera «Xumus» (10 kimacc, 6a30BbI ypOBEHb U3YUYEHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOyYarollUXcCs,
HEOOXOMMYI0O UM I BBIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO



BKJIIOUYEHHUS B )KM3Hb COLIMYMa, MPOJOJIKEHUSI 00pa30BaHMs B Pa3IUYHbIX 00IACTAX, HE
CBSI3aHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocTaBisironMMH peaMeTa « XUMHUsD SBISI0TCS 0a30BbIe Kypehl — «Opranndeckas
xumus» U «OO0Ias U HeopraHudeckas XUMHUsD), OCHOBHBIM KOMIIOHEHTOM COZEpKaHUs
KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOM HAyKW: CHUCTEMa 3HAHUWA 10 HEOPraHMYECKOU
XUMHH (C BKJIIOYEHHEM 3HAaHUW U3 OO0IIed XWUMUU) U OpPraHUYeCKOW XUMUHU.
dopmMHupoBaHHE MAHHOW CHCTEMBl 3HAHUN NpPU HU3YYEHHH IpeaMeTa OOecrnedrBacT
BO3MO>XHOCTh PAaCCMOTPEHHUS BCErO0 MHOI000Opa3us BELIECTB HA OCHOBE OOIIMX MOHSATHUH,
3aKOHOB M TEOPUN XUMHUH.

CrtpykTypa coxaepxkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas XUMHs» c(popMUpOBaHa B IPOrpaMMe IO XMMUU HA OCHOBE CUCTEMHOTI'O
MOAX0/a K U3YUEHHUI0 Y4eOHOTO MaTepuaia U 00yCIOBIIEHa UCTOPUIECKH 0OOCHOBAaHHBIM
pa3BUTUEM 3HAHUU HaA ONpPENENEHHBIX TEOPETUYECKUX YpoBHAX. Tak, B Kypce
OpraHMYeCcKOW XMMHMM BELIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KJIACCHYECKOW TEOPUH
CTPOEHUSl OpPraHMYECKUX COEAMHEHHH, a TakKe Ha YPOBHE CTEPEOXHMUYECKUX U
AIIEKTPOHHBIX TMPEACTaBICHUN O cTpoeHuHU BeliecTB. CBeneHUs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCSl B PA3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OHOJOTUYECKU
AKTHBHBIX COEAMHEHUMH. B Kypce OpraHMdeckol XUMHH IIOJY4YarOT pPa3BUTHE
chopmMupoBaHHbIE Ha YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHHUsl IE€pBOHAYATIbHBIE
MPEJICTABICHUSI O XHUMHYECKOW CBSI3M, KIACCU(PUKAIMOHHBIX TPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOMN peaKIiu.

[Ton HOBBIM yriomM 3peHuss B 1npeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTcsi HM3yYeHHBIH Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHuUs
TEOPETHUYECKUI MaTepuall U (aKTOJOTHUYECKHE CBEICHHS O BEIIECTBAX M XHUMHUYECKOM
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO011ast 1 HeopraHu4eckasi XMuMHs» 00ydarolmumcs
NPEIOCTABISIETCS BO3MOYKHOCTh OCO3HAaTh 3HAYEHHE [EPUOJUYECKOr0 3aKOHa C
OOIIETEOPEeTHYECKUX U METOAOJOTHUECKUX MO3UIMM, TIy0Ke MOHATh HCTOPUYECKOE
u3MeHeHne (YHKIMNA 53TOro 3akoHa — OT o0oOmarmel A0 OOBsSCHSIoNEH |
MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaXKHEWIIMX BENIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPHUMEHEHHH, a TaKXKE O XUMHUYECKUX pEaKIMIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTAX TMpPOTEeKaHWs JOmMoyHgeTcs B Kypcax 10 kjmacca »sieMeHTaMu
COJIep KaHMsI, UMEIOIIMMHU KYJIbTYPOJOTUYECKUN U MPUKIATHOW XapakTep. DTH 3HAHUS
CHoCOOCTBYIOT TTOHMMAHHUIO B3aMMOCBSI3M XUMHUH C APYTUMHU HayKaMH, PacKphIBAIOT €&
poJib B TO3HABATEIbHOW M MPaKTUYECKON MesATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00JACTH TEOPUU M MPAKTUYECKUX
NPUTIOKEHUH XUMHUH, TOMOTAIOT BBIYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX C XMUMHEW, KPUTUYECKH OCMBICIUBATH
MH(GOPMALIUIO U TPUMEHSTH €€ AJIs MOMOJIHEHUS 3HAaHUH, PEIlIeHUs] UHTEUIEKTYaIbHbIX U
HKCIIEPUMEHTANIBHBIX HCCIEeIOBaTeNbCKUX 3a4ad. B memom coaepxaHue y4yeOHOTO
npeaMera «XuUMEs» JaHHOTO YpPOBHS M3yY€HHUS OPUEHTHPOBAHO Ha (OPMHUPOBAHHE Y
00y4arIMXCcsi MUPOBO33PEHYECKON OCHOBBI sl TOHUMaHUs GUI0COPCKUX UIEH, TAaKUX
KaK: MarepuajbHOE  €IMHCTBO HEOPraHMYECKOIO0 W  OpPraHMYeCcKOro  MHpa,
00yCIJIOBJIEHHOCTh CBOWCTB BEILIECTB HX COCTAaBOM M CTPOECHHUEM, I103HABAEMOCTh
IPUPOJIHBIX SIBJIEHUM MYTEM 3KCHEPUMEHTa U PELICHHs] IPOTUBOPEUMN MEXAY HOBBIMHU
dbakTaMu M TEOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHH B PELICHUU



HKOJIOTHUECKUX TPOOJIeM, a Takxke MpolieM cOepekeHHsI dHEPTETUYECKUX PECypCOB,
CBIPbS, CO3IaHMsI HOBBIX TEXHOJIOTUN U MaTepUasoB.

B muiane pemieHus 3aja4 BOCHUTAHUS, PA3BUTHS U COLMANU3ALUUA OOYyYArOIIMXCS
MPUHSATHIE TPOTPAMMON 110 XUMUU MOJIXO/bI K ONPEICICHHUIO COACPKAHUS U MOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHUPOBAHUE YHHUBEPCAIbHBIX YYEOHBIX JIEUCTBUMH,
UMeIoIUX 0a30BOE 3HAYCHHE ISl PA3TUYHBIX BUJIOB JCSATEIBHOCTH: PELICHUS MpoodiieM,
MOMCKA, aHaIn3a U 00paboTKU MH(GOPMAIUK, HEOOXOAUMBIX JIJISi MPUOOPETEHUS OIbITa
NPAKTUYECKOM M HCCIEAOBATENbCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MO3HAHUU XUMUU.

B mpakTuke mpemnogaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOTIO OOIIEro
o0pa3oBaHusl, TAK U Ha YPOBHE CpPEJHEr0 OO0IIero oOpa3oBaHMs, MPU ONPEACICHUU
COJICp)KATEILHON  XapaKTEepPUCTHUKU I1eJe M3ydeHus TpeAMeTa HampaBiIeHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO TPU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HayKu Kak oOJacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESATeTbHOCTH 4YeJIOBEKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. C
METOJIMYECKOM TOYKH 3PEHHUS TaKOM MOAXO0J K ONpeAeNeHUIO 1efiel N3ydeHus ImpeaMeTa
SIBIISIETCS BIIOJTHE OIIPABJIAHHBIM.

CoryiacHO TaHHOW TOYKE 3PEHHS TJIaBHBIMU LEJAMH U3YUYEHUS TpeaAMeTa « XUMHUS
Ha 6a30BoM ypoBHe (10 kJ1.) SBISIOTCS:

e (opMHpPOBAHHE CUCTEMBbl XHUMHUYECKUX 3HAHUM KaK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYUYHON KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIFOUEBhHIE
MOHATHA, PyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XHMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOEHHUE Y MMOHUMAaHHE CYITHOCTH JOCTYITHBIX 0000IICHIIT MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHHUE C UCTOPHUEI UX pPa3BUTHUSA U CTAHOBIICHHUS;

e (opmupoBaHMe U pa3BUTHE NPEJICTABICHUI O HAYYHBIX METOJAX IO3HAHUS
BEIIECTB M XUMHYECKUX PEaKIMi, HEOOXOMUMBIX ISl MPHUOOPETEHUS YMEHHM
OPUEHTUPOBATHCS B MUPE BEUIECTB U XUMHYECKUX SIBIICHHUM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKOMN U ITOBCEHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JCSATEIBHOCTH, CBS3aHHBIX C HAOIIOIEHUEM U
00BSCHEHNEM XMMHUYECKOT0 3KCIEPUMEHTa, COOJI0/IEHUEM MpaBuil 0€30MacHOTO
oOpalleHus ¢ BEeIIeCTBaMHU.

Hapsiny ¢ aTum, coaepkarenbHas XapakTEpUCTUKA LEJIeH M 3aJady HU3y4YEeHHs
mpeaMeTa B MpPOrpamMMe MO XUMHUU yYTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMH B CHCTEME CcpenHero oomero obpa3zoBanus. Ceromns B
NPEroJaBaHuU XUMHHU B OOJIBIIEH CTENEeHH OTAAETCS MPEANOYTCHHE MPAKTUYECKON
KOMIIOHEHTE COJIepKaHusi OOyueHHsl, OPUEHTUPOBAHHOM Ha TMOJrOTOBKY BBIITYCKHHMKA
oOmieoOpa3oBaTeIbHONM ~ OpraHW3allid, BJAJACIOIIEr0 He HabopoM  3HaHUU, a
(GYHKIIMOHAILHON TpPaMOTHOCTBIO, TO €CTh CMOCO0aMH W YMEHHSIMH aKTHBHOTO
MOJIyYEHUsl 3HAHUW M MPUMEHEHUS] UX B PEaJbHOM KU3HU JUIsl PEIICHUS MPAKTHUYECKUX
3a/1ay.

B cBsi3u ¢ 3TUM npu U3ydYeHUH NpeaMera «XHUMHUS» JIOMUHUPYIOIIee 3HaueHUE
npuoOpeTaloT TaKKe LENIU U 33/1a4u, KaK:

ajganTtanus oOydaromuxcsi K YCJIOBUSAM JMHAMUYHO pa3BUBAIOILIETOCS MHUPA,
dbopMupoBaHHEe MHTEIJIEKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0O0OOpa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSATEIbHOMY TMPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;



dbopMupoBaHe y 00yYaIOIIUXCS KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIHNA),
UMEIOIUX YHUBEPCAIbHOE 3HAUYCHUE I PA3NIMYHBIX BUAOB JCSATEIBHOCTH: pPELICHUS
npoOjeM, TOHCKa, aHaIu3a MW 00paboTKM HHQPOPMAIMH, HEOOXOTUMBIX IS
npuoOpeTEeHUs OMbITa JEATENbHOCTH, KOTOpas 3aHMMaeT Ba)XHOE MECTO B IMO3HAHUU
XUMHUH, a TaKXe JUIsl OLUEHKH C TO3MIMI 3KOJOTMYeCcKOil 0e30macHOCTH XapakTepa
BJIMSTHUSL BEIECTB M XUMHUYECKUX IMPOIIECCOB HA OPraHHU3M YeJIOBEKa W MPUPOHYIO
cpeny;

pa3BUTUE TIO3HABATEJILHBIX HWHTEPECOB, WHTEIUICKTyaIbHBIX W  TBOPYECKUX
crocoOHocTel O00y4YaroIMXCs: CHOCOOHOCTH CaMOCTOATEIBHO MPUOOpETaTh HOBBIE
3HaHHUA T0 XUMHUU B COOTBETCTBUU C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIbH30BATh
COBpeMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH JIJIs IOMCKA U aHAJIN3a y4eOHON U HAy4YHO-
MOMYJIIPHON MH(OPMALIMM XUMUUECKOTO COJICPIKAHUS,

dbopMupoBaHHe U pa3BUTHE y OOYYAIOUIUXCS AaCCOIMATHBHOTO M JIOTHYECKOTO
MBIIJIEHUS, HAONIOAATENIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE€ OCOOEHHO
HEOOXOMMBbI, B YAaCTHOCTH, TPU IUIAHUPOBAHWHW U TIPOBEJACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yJaronuxcs yoexIEHHOCTH B TYMaHUCTHYECKOM HANPaBICHHOCTH
XUMHUHM, €€ BaXHOM pOJM B pEUICHUH TIJI00aNbHBIX MpoOJeM paluOHAIBHOIO
IPUPOIONOIB30BAHMS, TIOMOJHEHUS DHEPreTMYECKUX PECYpCOB U COXpaHEHHs
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHHUS K
OpUpPOE U CBOEMY 3I0pPOBBIO, a TakKe€ MPUOOpPETEHUsl OIbITa HCIOJIb30BaAHUS
MOJTYYCHHBIX 3HAHWH JIJII MPHHSTHS TPAMOTHBIX PEIICHUA B CHUTYaIUsAX, CBSI3aHHBIX C
XUMHYECKUMHU SIBJICHUSIMH.

B yueOnom muiane cpemnero oomiero oOpazoBaHus y4eOHBIM MpeAMET «XUMUS,
u3y4yaeMblii Ha 0a30BOM ypOBHE, SIBJISETCS 00s3aTeIbHBIM YYEOHBIM IIPEIMETOM.

OO0miee 9yMCIO 4YacoB, OTBEACHHBIX JJIi M3YyUYCHHS XUMHUHU, Ha 0a30BOM ypOBHE
cpenHero obmiero obpasoBanus, cocraBiser 68 yacoB: B 10 kimacce — 34 gaca (1 gac B
HEJICTTIO ).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

TeopeTnyeckue 0CHOBbI OPraHMYeCKOH XUMHH

[Ipeamer opraHnueckol XMMHUHU: €€ BO3HHKHOBEHHE, Pa3BUTUE U 3HAYCHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepuaiaoB. Teopus CTpPOEHHUsS OpPraHUYECKHUX
coenuHenuit A. M. BytnepoBa, €€ ocCHOBHbIE MOJOKeHUSA. CTPYKTypHBIE (POPMYIIbI
OpraHMYecKHX BewlecTB. ['omosorus, usomepus. XUMHUYECKasi CBSA3b B OPraHUYECKUX
COEIMHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o kilaccuPUKalMKM OpraHUYeckux BemecTB. HomeHknatypa
OpraHUYECKUX COEIMHEHUN (CHCTeMaThyecKas) U TPUBUAJIbHBIE HAa3BaHUS BaKHEHILINX
MpeACTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTANIbHBIE ~ METOAbl HM3Yy4YEHHS BEIIECTB M MUX MPEBPAILLICHUI:
O3HAaKOMJIEHHE ¢ oOpa3laMyd OpPraHMYeCKHX BEIIECTB U MaTepHallaMd Ha HUX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKMX BEIIEeCTB, HAOIIOJEHWE W  ONUCAaHUE
JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPU HAIrPEBaHUU
(maBneHUe, 0OYTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUYECKUN psifl. MeTaH u 3TaH — nmpocTenine
MPE/ICTAaBUTEN AJIKAaHOB: (PU3NYECKUE U XMMHUYECKHE CBOWCTBA (PEaKklMy 3aMEIIeHUs U
rOpeHus ), HaxOKJeHUE B IPUPOJIe, OJyUYEeHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKUU psiA. DTWIEH M NPONUIEH —
NPOCTENIINE NMPECTABUTEIN AIKCHOB: (PU3NYECKHE U XUMHUYECKHUE CBONCTBA (peakuuu
TMJIPUPOBaHUsA, TaJOr€HUPOBAaHUSA, TUApPATALMU, OKUCIECHHMS U IOJIMMEpPU3aLNN),
NOJIy4eHUE U IPUMEHEHHE.

Ankamuensl: Oytamuen-1,3 wu MertunOyraauen-1,3: cTpoeHue, BaxkHeHIIne
XMMHMUYECKHE CBOMCTBA (peakuus noauMepusanun). [loayyeHne CHHTETUYECKOIO KayuyKa
U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJOTHYECKHU PO, ALCTHICH —
NPOCTEUIINI TPEJACTaBUTENb AJTKWHOB: COCTaB, CTPOCHHE, (U3NYECKHUE M XUMHYECKHE
CBOMCTBA (peakuuMy THAPUPOBAHUSA, TAJIOTEHUPOBAHMS, TUApPATAllUU, TOPEHHUs),
MOJIy4eHUE U IPUMEHEHHE.

Apensl. benson: coctas, ctpoeHue, pu3ndecKrue U XUMUYECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE U TpUMEHeHue. Toayon: cocmas,
cmpoenue, @usuyeckue U XumMudeckue Ce0UCmea (peakyuu 2aio2eHupo8aHus U
HUMpPOBaHuUs), noiyyenue u npumeHenue. TOKCUYHOCTb apeHOB. |'eHeTHMYecKas CBA3b
MEX/1y YIJI€BOJIOPOAaMH, IPUHAIIEKAIIMMHU K Pa3INYHbIM KJIaCCaM.

[TpupoaHble UCTOUYHUKH YTIIEBOJIOPOAOB. [IpupoaHbIil ra3 U MonyTHbIE HEPTIHBIE
ra3el. Hedtp 1 e€ npoucxoxaenue. Crnoco6sl nepepaboTku HeTH: MEpEeroHka, KPeKUHT
(TepMuuecKui, KartamuTHyeckuii), mnuponus. Ilpoaykter mnepepaboTku HedTH, HX
IPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIM yroib M HPOIYKTHl €ro
nepepadboTKH.

OKCIIEpUMEHTANIbHBIE  METOAbl HM3Yy4YEHHS BEIIECTB M MUX [PEBPAILLICHUI:
O3HaKOMJICHHE ¢ oOpa3lamu IIacTMacC, KaydyKOB M pe3uHbl, Koyuekiuun «Hedte» n
«YTOaB», MOAECIUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB U  TaJOr€HONPOU3BOAHBIX,
MpOBEJIEHNE NPAKTUYECKOM PabOThI: MOTYUYEHUE ITUIIEHA U U3yUEHHUE ero CBOMCTB.




Pacuérnble 3amaun.

Boruncnenusi mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIeCTBA WM TMPOAYKTa pEaKIMH [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIAHBIX BEIIECTB WJIM IPOLYKTOB PEAKILIUH).

Kucaopoacoaep:kamme oprannyecKue coelMHEeHUs!

[IpenenvHbIe OTHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOEHUE, (pusndeckue u
XUMHUYECKHE CBOMCTBA (peakUMM C AaKTUBHBIMM METAJUIAMH, TaJOr€HOBOJOPOJAMH,
ropeHue), NpuMeHeHne. BomopoaHbie CBSA3M MeEXay MOJEKyJlaMHu ciupToB. [leiicTBue
METaHoJIa ¥ 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHoroaTOMHbIE CIUPTHL. DTUJICHTIUKONb U TIULEPUH: CTpOCHHE, (U3NUECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEICTBUE CO ILETOYHBIMM METaJUIAMH, KayeCTBEHHas
peakiysi Ha MHOTOATOMHBIE CIUpTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue
[IMLEPUHA U STUIICHTJIMKOJISL.

®deHOo: CTPOCHHE MOJIEKYJIbI, (PU3MUECKHE U XMMHUYECKHE CBOWCTBA. TOKCMYHOCTh
¢denona. Ilpumenenue denona.

Anpaerunpl U kemownsl. QopManbAeTHI, alleTAIbICTHI: CTpOeHue, (pusnieckue u
XUMHYECKHE CBONCTBA (pEaKkiMd OKHUCIEHUS ¥ BOCCTAHOBJICHHUS, Ka4€CTBEHHbIC
peaxkuun), moayyeHue U NpuMeHeHue.

OnHOOCHOBHBIE TpefeNibHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuUHAs M YKCYyCHas
KHUCIIOTHI: CTpOeHUE, GU3NUECKHEe U XUMUYECKHUEe CBOMCTBA (CBOICTBA, OOIIHe /7S Kilacca
KHUCIIOT, peakuusi JITepuduKaiuu), MnoiaydyeHue u npumeHeHue. CreapuHoBas U
OJIEMHOBAsl KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblja Kak COJIu
BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JIEHCTBHE.

Crnoxnble 3(pUpbl Kak NMPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONIU3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonornyeckas posb )KUpPOB.

VYrineBonpl: cocTaB, KiaccUUKaIUs YIJIEBOJOB (MOHO-, IW- U TOJUCAXAPUJIbI).
['mroko3a — mpocTelmii MOHOcaxapu/l: 0OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI, (pru3ndecKkue
U XHUMHYECKHE CBOWCTBa (B3aumojeinictBue c rugapokcugom wmemau(ll), oxucnenue
aMMHauYHBIM pPacTBOpoM okcuaa cepedpa(l), BoccTaHOBiIEHHE, OPOKCHHE TIIIOKO3bI),
HaXOXXJEHHE B IPUPO/Ie, IPUMEHEHNE, Onosorndeckas poiab. @orocunres. PpyKTo3a Kak
M30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupojHble monumepbl. CTpoeHue Kpaxmaia u
HeJuT0103bl. Pu3nyuecKkre U XUMUYECKUe CBOICTBA Kpaxmaia (TUAPOJu3, KaueCTBEHHas
peaKIys C HOJI0OM).

OKCHEepUMEHTaJbHbIE METOJAbl HM3YyYEHHsS BEIIeCTB W MX I[peBpallleHu:
npoBeJ/ieHue, HAOII0IeHUE U ONKMCaHUEe AEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB,
Ka4eCTBEHHBIC PEAKIMK OJTHOATOMHBIX CIIUPTOB (OKHCICHHE dTaHoIa okcuaom meau(ll)),
MHOT'OATOMHBIX CIIUPTOB (B3auMOJICHCTBHE TiuIepuHa ¢ rtuapokcuaom wmemu(ll)),
anbAeruoB (OKUCICHHE aMMHAYHbIM pacTBOpoM okcuaa cepedpa(l) m rumpokcuaom
meau(ll), B3aumoneiicTBue kpaxmaia C HMOJOM), IPOBEJEHUE MPAKTUYECKOW pabOThI:
CBOMCTBA pacTBOpa yKCYCHOM KHCIIOTBI.

Pacuérurlie 3agaun.

Boruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIEeCTBA WM MNPOAYKTa pEakUMH [0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WJIM IPOLYKTOB PEAKLIUH).

A3oTcoaepkaliye OpraHu4ecKue COeJUHEHNU .



AMUHOKHCIIOTBI Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Duzndyeckue u
XUMHUYECKHE CBOWCTBA aMMHOKHCIIOT (Ha MpUMEpe MIHMIKMHA). bruonoruueckoe 3HaueHUE
aMUHOKHCIIOT. [lenTuapb.

benku Kkak nOpuUpoOJHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAsI CTPYKTypa OenkoB. XMMHUECKHE CBOMCTBA OEJIKOB: TMIPOJIU3,
JeHaTypalys, KaYeCTBEHHbIC PeaKIuu Ha OeJIKu.

OKCHEpUMEHTAJbHbIE METOJAbl HM3YyYEHHsS BEIIECTB W HMX IPEBPALLECHUMN:
HAOJIIO/ICHUE M OIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JIEHAaTypauus OEJIKOB IpH
HArpeBaHUU, [[BETHbIC PEaKIINK OEIKOB.

BbicokomolieKyasipHbIe COeIMHEHHUS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJISIpHAsl Macca.
OCHOBHBIE METO/Ibl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — IMOJMMEpPHU3alus U
MOJIMKOHIEHCAIHS.

OKClepUMEHTaIbHbIE METOJbl M3y4Y€HHUsT BEUIECTB M HX MpEeBpalICHUI:
O3HAKOMJICHHE C O00pa3laMud NPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeameTHbIE CBS3H.

Peanmu3anus MeXIpeaMETHBIX CBA3€H IPU M3YYEHUM OpraHndecKorl xumuu B 10
KJIACCE OCYIIECTBISETCS 4Yepe3 WCIIOJIIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W MOHSATHH, SBISAIOIIMXCS CHCTEMHBIMU JUISl OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAyYHOT'O IIUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE TIOHATHS: SBJICHHME, HAy4HbI (akT, TUNoTe3a,
3aKOH, TEOpHs, aHAJINW3, CHUHTE3, KIacCHU(pHUKAIMsI, MNEPUOAUYHOCTh, HAOIIOACHHE,
U3MepeHue, SKCIePUMEHT, MOJIETUPOBAHUE.

®duszuka: Matepus, SHEpPrus, Macca, aToM, AJIEKTPOH, MOJEKYJa, SHEPreTUYeCKUui
YpOBEHb, BEILIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3UYECKHE
BEJIMYMHBI U €IMHULIBI X U3MEPEHUS.

buonorusi: knetka, opraHu3M, Ouwocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOTOTUYECKN aKTUBHBIE BellecTBa (O€IKH, YTIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJBI, TOJE3HBbIE MCKONAeMble, TOIUINBO,
pecypchl.

TexHonorus:: MuUIIeBble MPOAYKTHI, OCHOBBI PAllOHAJIBHOTO MHUTAHMS, MOIOIIKE
CpEJIICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparbl, MaTepHallbl U3 UCKYCCTBEHHBIX
U CUHTETHYECKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMW HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBaumBaeT TpeOOBaHUSA K  pe3yJbTaTaM  OCBOCHUSA
0oOyJarolyMMHCs  MPOTpaMM  CPEeAHEro  obOmiero  oOpa3oBaHusi  (JIMUHOCTHBIM,
MeTanpeIMETHbBIM U IpeaMeTHbIM). HaydHo-meToaudeckoil ocHOBOW aJig pa3pabOTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTpaMM CpEIHEro oO0Iero oOpa3oBaHUs
ABJISIETCSI CUCTEMHO-AEATEIbHOCTHBIN MOIXO0.

B cooTBercTBUM C  CHCTEMHO-IEATEIBHOCTHBIM IOJAXOAOM B  CTPYKTypeE
JMYHOCTHBIX PE3yJbTATOB OCBOEHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CpPEAHEr0 OOIIEero
00pa3oBaHusl BbIIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAaHHWE OOYYAIOIUMUCS POCCHUHCKONW TPaXKJAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEEIICHHUIO;

HAJIMYME MOTHUBAIIMH K O0yUYEHUIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH U NCTOPUYECKUX TPaIUIil 0a30BOM HAyKU XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B  CBOEH
JEATEbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHU, IPUCYIIUMHU LEJIOCTHOU CUCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HaJIMYue NMPABOCO3HAHUS SKOJOTHYECKON KYJIbTYpbhl U CIIOCOOHOCTH CTaBUTh LIENIU
U CTPOUTD JKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE Pe3ynbTaThl OCBOEHUA MpeaMeTa « XUMUSD) JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCIHUTATEIHHOM JCATEILHOCTH B COOTBETCTBUM C TYMaHHUCTHUYECKUMHU,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH U HJ€ajaMU POCCUUCKOTO
IPa)XJIaHCKOTO OOIIEeCTBa, MPUHATHIMU B 00IIECTBE HOPMaMH U IIPABWJIAMU TTOBEJICHUS,
CIOCOOCTBYIOIIMMM ~ TPOLIECCaM  CaMOIO3HAHMSI, CaMOPAa3BUTUS M HPABCTBEHHOTO
CTaHOBJICHHUS JJUYHOCTU O0YYaOIIUXCS.

JluyHOCTHBIE ~ pe3yNbTaThl  OCBOEHUS  IpeaMeTa  «XHUMHS»  OTPAXKAIOT
c(OpMHUPOBAaHHOCTh  OTbBITA  TO3HABATEIIbBHOW H  TMPAKTUYECKOW  JESATEIBHOCTU
00y4YarIMXCs MO pean3alyy NPUHATHIX B 00I11I€CTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’KaaHCKOro BOCIIUTAHMSA:

OCO3HAHMSI OOYYAIONIUMUCS CBOMX KOHCTHUTYLIMOHHBIX TpaB U 0O0sS3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS O COIMATBHBIX HOPMaX U MPaBHJIaX MEKIUIYHOCTHBIX OTHOIIICHUMN B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHN AESITEIBHOCTH MPU CO3JIAHUU YYEOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M TO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUSI, IOTUKY U apTyMEHTHI
JOPYTUX MPU aHAM3€ Pa3IUYHbIX BUIOB yUeOHOM 1€ TeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUA:

LIEHHOCTHOI'O  OTHOIIEHHMS K HCTOPUYECKOMY W  HAyYHOMY  HAaclIeIuIo
OTE€UYECTBEHHOM XHUMUH;

YBaXEHUS K TMpoLeccy TBOpYECTBA B O0JIACTH TEOPUUM M MPAKTHUECKOIO
IIPUMEHEHUsSI XUMHUH, OCO3HAaHMS TOTO, YTO JOCTHKEHHUS HAyKH €CTb pe3yJbTaT



JUTMTETTLHBIX HAOIO/IEHUH, KPOIIOTIMBBIX SKCIIEPUMEHTAITBHBIX TTOUCKOB, MOCTOSTHHOTO
TpyZla YYEHBIX U IPAKTUKOB;

MHTEpECa M MO3HABATEJIbHBIX MOTHBOB B IOJIYYEHUU M TMOCIEAYIOIIEM aHAJINA3E
MH(OPMALIUU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBS3aHHBIE C XUMUYECKUMHU SBJICHUSMH, U
IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACHh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEICHHUE U MOCTYIIKM CBOUX TOBAPHUILEH C MO3HUIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) dpopMuUpOBaHUSA KYJIbTYPhI 310POBbS:

MOHMMAaHMSI LIEHHOCTEH 310pOBOTro M 0e30macHOro oopasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHUSI K COOCTBEHHOMY (HU3WYECKOMY U ICHUXHUUYECKOMY
310POBBIO;

coOmrofieHust mpaBuil  0€30MacHOTO OOpallleHusT C BeleCTBAaMU B  OBITY,
MOBCETHEBHOW KM3HU U B TPYJIOBOM AEATEIbHOCTH;

NOHUMAaHMSI IEHHOCTH MPAaBUJI MHAWBHUIYAIbHOIO U KOJIJIEKTUBHOIO OE30MAaCHOIO
MOBE/ICHUS B CUTYaIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIOACH;

OCO3HAHMSI TIOCIEJACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
AJIKOT0JIsl, HAPKOTUKOB, KypeHus);

5) TPyA0BOro BOCIIUTAHUA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATENIbCKOM AEITETLHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKON U IPYTUX BUIAX JCSITEILHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4YaCTHE€ B PEIICHUU MPAKTHUECKHUX 33Jad COLUATbHOU
HAINPaBJICHHOCTH (B paMKaX CBOETO Kjacca, IKOJIbl);

MHTEpeca K MPaKTUYECKOMY M3yUYEHHIO Mo eccuil pa3InyHoro poja, B TOM 4HCTe
Ha OCHOBE MPUMEHEHUSI MPEIMETHBIX 3HAHHUM 10 XUMUU;

YBaXXEHUS K TPYAY, JIIOASM Tpyia U pe3yJbTaTaM TPyAOBOH AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBHUIYaTBHOW TPAaeKTOPUH 0OpazoBaHUs,
Oyaymeld mpodeccun M peanu3aluid COOCTBEHHBIX MKU3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHMHH, HMHTEPECOB U NOTpeOHOCTEn
o0I1ecTBa;

6) 3K0J10rM4YecKOro BOCIIMTAHUSA

HKOJIOTMUECKH  11eJIeCOO0PAa3HOr0 OTHOUICHHMS K NPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHWMAaHMs  TJIO00ATBPHOTO  XapakTepa dKOJOTHYECKHX MpoOJieM, BIUSHUS
HPKOHOMMYECKHX IIPOLECCOB HA COCTOSIHUE NPUPOJHON U COLIMAIBHOM CPEJIbl;

OCO3HAHMSI HEOOXOJIMMOCTH HCIOJIb30BAHMS JOCTHKEHUN XUMHUHU [UIsl PEIICHUs
BOIPOCOB PallMOHAIBHOTO MPUPOAOIIOIH30BAHUS;

AKTUBHOTO HENPHUATUS IEHUCTBUM, NPUHOCIIIMX BPEA OKPYKAIOIIEW IPUPOIHOMN
cpelne, yMEHHUS TMPOTHO3UPOBATH HEOJIArONMPUSATHBIE HKOJIOTMYECKHE MOCIEICTBUS
MpEeANPUHUMAEMBIX IEUCTBUI U IPENOTBPAILLATh UX;

HaJU4Usl Pa3BUTOTO HKOJIOTHYECKOrO MBIIIJIEHUS, 3KOJOTHYECKON KYJIbTYPHI,
OMbITa JESATEIBHOCTH HKOJIOIMYECKOW HaIlpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TMO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLIMAJILHOM MpaKTHKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOATH UIEOJIOTUN XeMOo(poouu;



7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKHU U OOIIECTBEHHOM NMPaKTUKHY;

MOHUMAaHUS cHenUu(PUKU XUMHUHM KaK HAayKH, OCO3HaHUsl €€ posi B (OPMHUPOBAHUU
pPalMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MpeACTaBiIeHUs 00
OKpYXAIOlIeM MHpE KaK O €JIMHCTBE IMPHUPOJAbI U YEJOBEKa, B MO3HAHWUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHUHU MPOOJIEM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM ISl COBPEMEHHOW ITUBUIIM3AIUU: B
e¢ TyMaHHCTHYECKOW HANpaBIEHHOCTH W Ba)XHOM pOJU B CO3/JaHUU HOBOU 0Oa3bl
MaTEpUANbHON KYyJIbTYpPbI, pPEUICHUH TJI00aldbHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHUS
YEJI0BEYECTBA — CHIPbEBOM, IHEPTETUUECKOM, MUIIEBON U SKOJIOTHUECKON 0€30MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECIEUEHUH YCJIOBHUH YCIEIIHOTO TPyJa U HSKOJOTUYECKH
KOM(DOPTHOM KM3HU Ka)KIOT0 YiIeHa 00IecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTU: MOHUMAHHS CYIIHOCTH METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIB30BaTh IMOJyYaeMbIe
3HaHUA U1 aHaJIU3a U OOBSICHEHUS SBICHUN OKPYXKAIOMIETO MUpa U MPOUCXOSIINX B
HEM U3MEHEHUU, yMEeHHsS JAelaTh OOOCHOBaHHBIC 3aKIIOYCHHS Ha OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCS TAHHBIX C 1IEJIbIO TTOJYyYEHUs JOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTH CaMOCTOSITENIBHO HMCIOJIb30BaTh XUMHYECKHWE 3HAHUS ISl PEIICHHS
npo0JieM B peabHbBIX JKU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOM IESITEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTU K HETPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAHUIO,
K aKTUBHOMY TMOJIyYEHUIO HOBBIX 3HAHUW MO XMMHUHU B COOTBETCTBUU C KU3ZHEHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3IuuHbIX cdepax MpodeccruoHaTbHOM
NeSATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpenMeTHbIe pe3ybTaThl OCBOSHHS YU4EOHOTO TIpeaMeTa « XUMUS» Ha YPOBHE
cpenHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYHUMBIE L dopmMHUpOBaHUS MHUPOBO33PCHHUS 00yYaronmxcs
MEXTUCIUIUTUHAPHBIE  (MEXIIpEIMETHBIE) OOIeHAYYHbIE TIOHATHS, OTPaXKAIOIIHe
IIEJIOCTHOCTh HAYYHOH KapTHUHBI MHpa U CIeNU(UKY METOJIOB MO3HAHMS, UCTIONH3yEMbIX
B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, DHEPTHUs, SIBICHUE, IMPOLECC, CHUCTEMA,
Hay4YHBIH (DaKT, IPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, WCCIICIOBAHNUE,
HaOJI0ZICHNE, I3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

yHHBEpCaJIbHbIE ydeOHbIe JeHCTBUS (IMO3HABaTeNbHBIC, KOMMYHUKAaTHUBHBIC,
peryisTUBHBIC), oOecrneunBatonme (GpopmupoBanue (pyHKIMOHATHLHOW T'PAaMOTHOCTU U
COLIMATPHON KOMITETEHITH 00YJatOIUXCS;

CHOCOOHOCTh OOYYarOIIMXCSl KCIIOJIb30BaTh OCBOCHHBIC MEKIUCIHUILTHHAPHBIC,
MHUPOBO33PEHUECKUE 3HAHUSI U YHUBEpCaJIbHbIE YUeOHBIC ACWCTBUS B MO3HABATEIBHON U
COLIMANIbHOM MPaKTHKE.

MeranpeaMeTHbIE pe3yNbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCALHBIMU YIEOHBIMU
NI03HABATECIbHBIMH, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMH.

OgJajieHNe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH J1eHCTBUSIMH:

1) 6a30Bble JJOTNYeCKHeE AeliCTBUSA:



CaMOCTOATENBHO (HOPMYIMPOBATh U aKTyaJHU3UPOBATh NMPOOIEeMy, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENENATh LENH ACITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS,
COOTHOCHUTD PE3YJbTAThI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUW NTPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEpHbIE NPU3HAKKA TOHATUNW UM YCTaHABIMBAaTh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSITHS JJIsI OOBSCHEHUS OTICIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KIACCU(PHUKAIMU BEUIECTB U XMUMHUYECKHX
peakuuii;

yCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXK]y U3YYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKHUE PACCYKJEHUS (MHIyKTUBHBIC, NEAYyKTUBHBIC, M0 AHAJIOTHH),
BBISIBIIATH  3aKOHOMEPHOCTH W NPOTUBOPEYUST B PACCMATPUBAEMBIX  SIBJICHUSX,
bopMyITUpPOBaTh BHIBOJIBI M 3aKJIIOUCHUS;

NPUMEHATh B TIPOILIECCE TO3HAHMSI, HCIOJb3yeMble B XHUMHUU CHMBOJHUYECKHE
(3HAKOBBIE) MOJIETH, MPE0OPa30BLIBATH MOJIEIbHBIC TPECTABICHHUS — XUMHUECKHI 3HAK
(cuMBOJ) dJeMeHTa, XUMHUYeckas ¢GopMyia, YpaBHEHHE XUMHUYECKOW peakluud — IMpu
perieHur y4eOHBIX TO3HABATEIBHBIX U MPAKTUYECKUX 3a]ad, MPUMEHSITh Ha3BaHHBIE
MOJICJIbHBIC TIPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMHUECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKHE IeCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX PEaKIINA;

dbopMynupoBaTh LETU U 3aJa4M WCCIIEIOBAaHUS, HCIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOSITEIHHO CPOPMYIIMPOBAHHBIE BOIMPOCH B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBI i1 (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABWIBHOCTU BBICKA3BIBAEMBIX
CYXJICHU;

BJIQJIETh HaBbIKAMU CAMOCTOATENIBHOTO TUIAHUPOBAHUS U MPOBEJICHUS] YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHHMS HaOIOgaTh 3a XOAOM IIpolecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (HOopMyaupoBaTh O0O0O0OIIEHHUS U
BBIBOJIbl OTHOCUTEIBHO JOCTOBEPHOCTU pE3YyJbTAaTOB HCCIEIOBAHUS, COCTABIISIThH
000CHOBaHHBIN OTUET O MPOJIETaHHON paboTe;

MpruoOpeTaTh OMBIT YYCHUUYECKON MCCIIEI0BATEIbCKON U MPOEKTHOM ACSATEIHHOCTH,
MPOSIBIISATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITETbHOMY TMOHUCKY METOJIOB PEIICHUS
MpPaKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHMSL.

3) pabora ¢ uH(popManmei:

OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX WH(MOpManuu (HaAy4dHO-TOMYJIsIpHAS
JUTEepaTypa XHUMHUYECKOTO COJAEpXKaHUs, CIPAaBOYHBIE MOCOOUs, pecypchl WHTepHETa),
aHATM3UPOBATh MHGOPMAIIMIO PA3IUYHBIX BHJIOB M (POPM TMPEACTABICHHS, KPUTUICCKU
OIICHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

GbopMyITUpOBaTh 3aMPOCHl U TPUMEHSATH Pa3IUYHbIC METOJIbI TIPU TIOUCKE U 0TOOpE
uH(popManuK, He0OXOIUMOH JIJIsl BBITIOJTHEHUS YUEOHBIX 3a7a49 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUA  HMH(OPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTMI U PAa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIHHO BBIOMPATH ONTUMAIBHYIO (OpMy TpeICTaBiICHHUS WHGOPMAIUN
(cxemsbl, rpaduKy, JUArpaMMBbl, TAOJIUIBI, PUCYHKH U IPYTHE);



UCTIOJIBb30BaTh HAYYHBIN S3BIK B KAa4ECTBE CPEACTBA MPU pabOTe ¢ XUMHUYECKOMH
uH(pOpMaLUel: IPUMEHATh MEXIpeIMeTHbIe (pu3ndeckue U MaTeMaTHUYECKUe) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEBUATYPBI, HOMEHKIATYPY;

UCTIONB30BaTh M MPEoOpa3OBHIBATh  3HAKOBO-CHMBOJIHMYECKHE  CPEICTBA
HaTJISTHOCTH.

OBiaeHne yHUBEPCAJbHBIMH KOMMYHUKATUBHBIMHU 1€ CTBUSIMU:

3aJaBaTh BOMPOCH IO CYIIECTBY OOCYXKTaeMOW TeMbl B XOJAE AHWAajora W/WiH
JIMICKYCCUH, BBICKA3bIBaTh HACH, (OPMYIUPOBATH CBOM MPEIJIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJTIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TIpE3CHTAIlMeil pe3yibTaTOB IO3HABATENBHOW JACSITENbHOCTH,
MOJYYCHHBIX CaMOCTOSITEIFHO WM COBMECTHO CO CBEPCTHHKAMU NPU BBHITIOJTHEHUU
XUMHYECKOTO OJKCTIIEPUMEHTA, TMPAKTHIECKOH padOThl MO WCCIEIOBAaHUIO CBOWMCTB
M3y4aeMbIX BEIEeCTB, peau3aluud yuyeOHOro MpoekTa U (HOPMYIHPOBATH BBIBOJIBI IO
pe3ynpTaTaM MPOBEAEHHBIX HCCICIOBAHUNA IyTEM COTJIACOBAHUS TIO3MIMKA B XOJe
00CyX)eHus: 1 0OMEeHa MHEHUSIMHU.

OBiajeHne yHUBEPCAJbHBIMHU PEryJATHBHBIMH J1€HCTBUSMM:

CaMOCTOSITEIPHO  IUTAHUPOBAaTH M OCYIIECTBJISATH CBOIO  IMO3HABATEIBHYIO
NeSITeNbHOCTh, Ompenensss e€ Ienmd ¥ 3aJadd, KOHTPOJHPOBAaTb W TIO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeIaraéMblil arOpUTM JEHCTBUN NPU BBIOJHEHUU
y4eOHBIX M HMCCIIEIOBATECIIbCKUX 3aj]lay, BbIOMpaTh Hambojee 3(PEKTUBHBIN cOCOO MX
pereHus ¢ y9€TOM MOTyYeHHS] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOIIb CBOEH MEATEIFHOCTH Ha OCHOBE CaMOaHAM3a |
CaMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATDBI
10 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca « OpraHudecKasi XUMHUsD) OTPaXkKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHHN O XMMHYECKON COCTaBISAIONICH €CTECTBEHHO-
HaY4YHON KapTHUHBI MUPA, POJIM XMMUU B MIO3HAHUU SIBJICHUN NPUPOABI, B HOPMUPOBAHUU
MBIIJICHUS. U KYJbTYpbl JTUYHOCTH, €€ (YHKUIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJIMMOM
JUISL pelIeHHs] MPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJIHOM CPEE;

BJIa/ICHHE CUCTEMOI XMMHUYECKUX 3HaHUU, KOTOpask BKJIIOYAET: OCHOBOIOIATAOIIUE
MNOHATHS (XUMUYECKUH DJIIEMEHT, aTOM, OJJIEKTpOHHas o0o0JI0YKa aToMa, MOJIEKYyJa,
BAJICHTHOCTb, 3JEKTPOOTPHUILATEIBHOCTh, XHMHUYECKasl CBsA3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpAILlEHHAs1), MOJIb, MOJIIpPHAsl Macca, MOJIAPHBIN 00BEM, YIJIepOIHbII
CKeJeT, (QyHKIMOHANbHAs TPYyIa, paauKal, H30MEpHs, U30Mepbl, TOMOJIOTHYECKUN PsIJI,
TOMOJIOTH, YTJIEBOJIOPOJbI, KHCIOPOJ M a30TCOAECP)KAIIME COCIUHEHHS, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUH U 3aKOHBI
(Teopust cTpoeHust opranndeckux BemecTB A. M. ByTiepoBa, 3ak0H coXpaHEHHsT MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUN SI3bIK XUMUHU; MUPOBO33pEHUECKHUE 3HAHMS,
JeXallue B OCHOBE MOHUMAHUS NMPUYMHHOCTU U CHUCTEMHOCTH XMMHUYECKHUX SIBICHUM,
¢dakTonmornueckue CBEOCHHS O CBOWMCTBAaX, COCTaBe, IMOJyYeHHH U 0Oe30ImacHOM
UCMOJb30BAHUM BAXKHEHIINX OPraHMYEeCKMX BEIIECTB B OBITY U IPAaKTUYECKOU
JEATENBHOCTHU YEJIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATh XapaKTEPHBIE TPU3HAKU TOHSTHIA,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIUE TOHATUS TpU
OMKMCAHUH COCTaBa, CTPOCHHUSI U MPEBPAILICHUN OpraHUYEeCKUX COCTMHECHMUIA;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMHYECKYI0 CHUMBOJIMKY  JUIS
COCTAaBJIEHUSI MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpam€éHHON) (opmyn
OpraHMYECKHX BEIIECTB U YpPaBHEHUN XMMHUYECKHX PEaKIui, H3rOoTaBIUBATh MOJEIU
MOJICKYJI ~ OpPTaHMYECKMX BEIIECTB JUISI  WJUTIOCTPAllMd HMX  XHUMHYECKOro |
MPOCTPAHCTBEHHOTO CTPOCHUS;

cOpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAMICKHOCTh HM3YyUYEHHBIX
OpraHMYeCKHX BEHIECTB M0 UX COCTaBY U CTPOCHHIO K OMpeneIEHHOMY Kiaccy/TpyIie
coelMHEeHUN  (YrieBONOpOABI,  KHCIOPOA M  a30TCOAEpPKALIUE  COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIC COEAMHEHUs), JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYECKOMN
nomernkiarype (IUPAC), a Ttaxke NPUBOAWTH TPHBHAIBHBIC HAa3BaHUS OTACIbHBIX
OpraHWYEeCKUX BEIIECTB (ITWJICH, MPOMUJICH, AalleTHJICH, ITHICHTJMKOJb, TIUILEPHUH,
dbenon, dopmanbaeru, aneTalbIerui, MypaBbHUHAs KHCIIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIII0KO03a, (QPYKTO3a, Kpaxmal, [eJUII0I03a,
[JIMIUH);

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BUIbI XUMHUYECKOM CBA3U B OPTaHHUUYECKUX
COEJIMHEHUSX (OAMHAPHBIE U KPATHBIE);

cOpMHUPOBAHHOCTh ~ yYMEHHsSI NPUMEHSTh  TOJOXKEHUS TEOPHUH  CTPOCHUs
oprannyeckux BemectB A. M. byrtnepoBa s 0OBsICHEHHsS] 3aBUCHMOCTH CBOWMCTB
BEILIECTB OT UX COCTABAa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepPHU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB (METaH, dTaH, ATWJIEH, MPOMWICH, alleTuieH, OyTaauen-1,3, meTunOyraaueH-
1,3, OeH307, METaHOJ], JTAHOJ, JTUICHIJIUKOIb, TIUIEPUH, (EHON, aleTalbACeTHI,
MypaBbUHAsI U YKCYCHas KHUCJOTBI, TJIIOKO3a, Kpaxmal, LeJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXJIYy HHUMH YpPaBHEHHSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMM C UCTIONB30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHsI XapaKTepU30BaThb HMCTOYHUKU YTJIEBOJOPOJIHOTO
CeIpbsi (HE(Th, MPHUPOAHBINA Ta3, Yroiib), CIOCOOBI WX TEpepabOTKH M MPAKTHUECKOE
MIPUMEHEHHE MPOAYKTOB MEePepabOTKH;

c(hOpMUPOBAHHOCTh YMEHUH MTPOBOJAUTH BEIYUCICHHS IO XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WM TPOAYKTA PEAKIHH I10
H3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakuun);

c(hOpMHUPOBAHHOCTh YMEHUH BIIAJIETh CHUCTEMOW 3HAHWNW 00 OCHOBHBIX METOJaX
HAay4YHOT'O MO3HAHUSA, HUCIOJIb3YEMbIX B XMMHUU MPU MU3YYCHUU BEIIECTB M XUMHUYECKUX
ABJICHUN (HAOMIOJCHUE, W3MEpPEeHHE, SKCIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BaTh
CHUCTEMHBIC XMUMHYECKHUE 3HAHMS JISl MPUHATHS PENICHUN B KOHKPETHBIX YKU3HEHHBIX
CUTyalusiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUH COOJIOJaTh MPaBWIIa [OJIL30BAHUS XHUMHYECKOU
NoCyI0i 1 J1ab0paTopHBIM 000PYI0BAaHUEM, a TAK)KE MpaBuila OOpalleHus ¢ BEUIECTBAMU
B COOTBETCTBUM C MHCTPYKIIUSIMU I10 BBIIIOJIHEHUIO Ja00PATOPHBIX XUMUYECKHUX OMBITOB;

chOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W  BBHINIOJNHATH  XUMHYECKUU
AKCIIEPUMEHT (IIPEeBpAILEHUsI OPraHMYECKHX BEUIECTB IpPU HArpeBaHUU, TMOJIYyYEHUE
ATUJIEHA U HM3yYEHUE €ro CBOWMCTB, KAYECTBEHHbIE PEAKIIMM OPraHUYECKHUX BEIIECTB,



JeHaTypanusl OENKOB IPU HAarpeBaHHUM, LIBETHbIE PEAKLMHU OEJIKOB) B COOTBETCTBUHU C
IpaBUJIaMH TEXHMKH O€30IIaCHOCTH NpU OOpalleHHH C BELIECTBAMHM MU JaO0OpaTOPHBIM
00OpyIOBaHMEM, MPEJCTABIATh PE3yJbTAaThl XUMUYECKOIO HKCHEpUMEHTa B (opme
3alUCH YPaBHEHUN COOTBETCTBYIOIIMX peaKkUMil U (pOpMyIUpOBATH BBIBOJABI Ha OCHOBE
ATUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHMM  KPUTHYECKHM  aHAIM3UPOBAThb  XMMUYECKYIO
MH(OPMALINIO, MTOJIyYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBAa MaccOBOM MH(pOpMaluH,
WHTepHeT U ApyTuX);

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATh IPAaBUJIa HKOJIOTHYECKH LEIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JESITEIBLHOCTH B IIEJIIX COXPAHEHUs CBOETO 370POBbs U
OKpYXalolell NpUpPOIHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JEHCTBHUS HA JKUBBIE
OpraHu3Mbl OIpeNeNEHHBIX OpPraHMUYEeCKUX BEIECTB, MOHUMas cMbIca nokaszatens [1/1K,
HNOSCHATh Ha IpHUMEpax CHOCOObI YMEHBIICHHS U MNPEAOTBPALIEHHUS WX BPEIHOIO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl  00yJarouuxcs ¢ OrPAaHMYEHHBIMM BO3MOKHOCTSIMU 3J0POBBSI: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX MeETOJaX II03HAHUS BEIIECTB U
XMUMUYECKUX SBJICHUH;

JUI CJENBIX U CIA0OBHIAIIMX OOYYarOIIMXCSl: YMEHHUE HCIIOJIB30BATh PEIbE(PHO-
TOYEYHYIO crucTeMy o0o3HaueHui JI. bpaitns 1 3anucu XumMuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acos

JuaekTpoHHbIe (HU(POBHIE)

Ne i/m HaumeHoBaHue pa3ejoB H TeM MPOrpamMMbl Beero Konutpoa.  IlpaxrTuy. 0GpasoBaTeIbHbIE peCypehl
padoThI padoThI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
11 [TpenmMeT opranuyeckoii XUMHIL. Teopus crpoenus 3 hitps://lesson.edu.ru/04/10?class=10
oprannveckux coeaquneHui A. M. bytiieposa
Hroro mo pazueny 3
Pa3nea 2. Yraesogopoasl
2.1 IIpenenbHble YriIeBOAOPOIbl — aJKaHbI 2 https://lesson.edu.ru/04/10?class=10
29 HenpenenbHble yrieBoaopobl: alIKEHbI, AJIKaUEHBI, 5 1 hitos://lesson.edu.ru/04/10?class=10
AIKUHBI
2.3 ApoMaTudecKue yriieBoa0po/Ibl 2 https://lesson.edu.ru/04/10?class=10
2.4 TIpUPO/IHEIC HCTOWHMNKH YTIICBOIOPOIOB 1 X 3 1 https://lesson.edu.ru/04/10?class=10
nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cnuptsl. @eHon 3 https://lesson.edu.ru/04/10?class=10
3.2 Anbpaeruasl. KapOoHoBbIe KUCIOTHL. Cl0KHBIE 3(UPbI 7 1 https://lesson.edu.ru/04/10?class=10
3.3 YrneBos 3 2 https://lesson.edu.ru/04/10?class=10
Hroro mo pazueny 13
Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKue coe{uHeHust
4.1 AmMuHBI. AMUHOKHCIIOTHL. benku 3 https://lesson.edu.ru/04/10?class=10
Htoro mo pazueny 3
Paspnen 5. BeicOKOMOJIEKY /I PHBIE COCUHEHHUSA
5.1 [Inactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10?class=10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJunuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n P Bcero KO6H Tpodt. HpﬁaKan. U3YYeHUs o0pa3oBaTejibHbIE
padoTbI padoTbI pecypebi
1 [Ipenmer opraHnyecko XuMuu, €€ 1 01.09.2026 https://lesson.edu.ru/04/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 10?class=10
Teopust CTpOEHU OPraHUYECKUX COCTMHEHUI https://lesson.edu.ru/04/
2 e 1 08.09.2026
A. M. byTtiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS 10?class=10
[IpencraBienue o K1accuPpUKaun
opranudeckux Beniects. Homenknarypa https://lesson.edu.ru/04/
3 1 15.09.2026
(cucremaTuveckas) ¥ TPUBUAIbHBIC Ha3BAHUS 10?class=10
OpPraHNYECKUX BELIECTB
4 AJIKaHBI: COCTanI/I CTpOCHHUE, 1 22092026 https://lesson.edu.ru/04/
TOMOJIOTHYECKHUH P 10?class=10
5 MertaH 1 3TaH — NPOCTEHIINE TPEACTABUTENN 1 29 09.2026 https://lesson.edu.ru/04/
aJIKaHOB 107class=10
. https://I .edu. 4
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 06.10.2026 ttps://lesson.edu.ru/04/
10?class=10
Otuie OIUJIEH — MpocTeimue
7 TUJICH U TIPOTNUIIEH — MPOCTEHUIIN 1 13.10.2026
IIPEICTaBUTENN aJIKEHOB
[TpakTuueckas paborta Ne 1. «Ilomyuenue
8 P P o omy 1 1 20.10.2026
STUJIEHA U U3YYEHHE €0 CBOKWCTB)
Anxanuensl. bByranuen-1,3 u metunOyraauen-
9 1,3. Tlony4yeHre CHHTETUUECKOTO KayuyKa U 1 03.11.2026
pE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTUYECKHUM psAll. AUETUIIEH — 1 10.11.2026
MIPOCTEUIINN NTPEICTABUTEND AIKUHOB
11 Boruncnenus o ypaBHEHUIO XMMHYECKOM 1 17.11.2026
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peakiuu

Apensl: 0eH301 U TOJTyosl. TOKCUYHOCTh

12 24.11.2026
apeHoB
13 I'eHeTHYecKas CBA3b YIIIEBOIOPOIOB, 01.12.2026
MIPUHAIISKANTNX K Pa3IMYHBIM KJIaccaM
[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
14 MIPUPOJIHBIN Ta3 U MOMyTHbIC He(TSIHBIC ra3kl, 08.12.2026
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHBIE HICTOYHHUKH YTIIEBOIOPOIOB:
15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC Ta3bl, 15.12.2026
He(Th U MPOAYKTHI €€ iepepaboTKu
KonTponpHasg paboTa no pasueil
16 p p pasaety 22.12.2026
«YTIIEBOAOPOABD)
17 [IpenenpHBIC OTHOATOMHBIC CTUPTHI: METAHOJT 29.12.2026
1 3TaHo. BogopoiHas cBA3b
MHOroaToMHBIE COUPTHI; ITUIEHIIIMKOID U
18 P 12.01.2027
TIIATIEPHH
19 Denou: CTpOGHI/I? MOJIEKYJIbI, PU3HUECKHUE U 19.01.2027
XUMHYECKHE CBOICTBA, TPUMEHEHHE
20 Anpaerupl: hopManbAeTHI U alleTalbIeT U/, 26.01.2027
Aneron
HOOCHOBHBIE IT JIbHBIE KapOOHOBEI
21 OaHOOCHO e mpeze € KapOOHOBBIE 02.02.2027
KHCIIOTHI: MypaBbHHAs M YKCYCHAsI
29 [TpakTuueckas pa6v0Ta Ne 2. «CBoiicTBa 09.02.2027
pacTBopa YKCYCHOM KHCIIOTBI»
TEApUHOBAA U OJICUHOBAA KUCIIOTHL, KAK
g3~ (TCapMHOBAs M ONEHHOBAS KUCIOTEL, 16.02.2027
MIPEJICTABUTENIH BBICIIAX KapOOHOBBIX KHCIIOT
24 Mps11a Kak conpi BBICIITUX KapOOHOBBIX KHCIIOT, 02.03.2027
HUX MOIOIIIEE ENCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX 09.03.2027

3¢upoB




26

27

28

Kupsr: runponus, NpuMeHEHHE,
OuoJsIorn4ecKas poJib KHUPOB
VYraeBopl: cOCTaB, KiIaccuuKanus.
Baxueiimme npeacTaBuTeNn: TIII0K03a,
¢bpykTo3a, caxaposa

Kpaxmai u neirono3a Kak IpupogHbIe
MIOJIMMEPBI

16.03.2027

30.03.2027

06.04.2027

29

30

31

KonTponpHas paboTa mo pazueny
«Kucnopocoaepikariyue opraHn4eckKue
coeauHeHus»/ Beepoccuiickas mpoBepoyHast
paborta

OO1w1ast xapaKTepUCTHKA a30TCOAEPIKALINX
OpraHuvecKux coenuHenuii / Becepoccuiickas
npoBepoyYHas pabora

AMWHBI: METHJIAMUH W aHUJINH

13.04.2027

20.04.2027

27.04.2027

32

AMWHOKHCIIOTHI KaKk aM(OTEpHBIC
OpraHMYECKUEe COCTUHEHUS, UX
ouonornyeckoe 3Hauenue. Ilentuanl. beakn
KaK MPUPOJHBIE BEICOKOMOJIEKYIISIPHBIE
COCONHCHUA

04.05.2027

33

34

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHCHI/Iﬁ
OcHoBHbBIE MCTOAbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX CO€)1PIH€HI/II>1.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

11.05.2027

18.05.2027







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
A p— IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI
pesyabTata 00pa3oBaTeILHON NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
1 TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHHU
ChopMHUpPOBAaHHOCTh  MPEJACTABICHUH O XHUMHUYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MHUpPA, POJM XUMHU B TO3HAHUU SIBICHUI
11 Opupoabl, B (OPMHUPOBAHUU MBIIUICHUS U KYyJIbTypbl JHUYHOCTH, €&

(YHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHNs MPaKTHYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHON Ccpeie

Bnamenne  cucTeMoil  XMMHYECKUX ~ 3HaHW, KOTOpas  BKIIIOYaCT:
OCHOBOITOJIATAIOIIHE HOHSATHUS (Monekya, BaJICHTHOCT,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTEIEHb OKHCICHHS, XMMUYECKas CBSI3b, MOJIb,
MOJIIpHAs. Macca, MOJIAPHBIA 00BEM, YTICPOAHBIN CKeleT, QyHKIMOHATbHAS
IpyIIa, paguKal, U30MEpHs, M30MEpPbl, TOMOJOTUYECKUN PsiJl, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA- U a30TCOJEPIKAIINE COSAMHEHUS, OMOIIOTUIECKU

1.2 aKTUBHBIE BemlecTBa (YTJIE€BOIBI, JKUPBI, OEIKH), MOHOMEp, TMOJIUMEp,
CTPYKTYpHOE 3BEHO, BRICOKOMOJICKYJISIPHBIC COSAMHCHHMS); TCOPUU U 3aKOHBI
(Teopuss XUMHUYECKOTO CTpoeHUs: opraHudeckux pemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XHMHH, (DAKTOJIOTUICCKHIE CBEICHUS
O CBOHCTBaxX, CcoOCTaBe, TONy4YeHHH U O€30MacCHOM HCIOJIb30BAHUU
BOXHCHIINX HEOPTaHWYECKUX W OPraHUYeCKUX BEIIECTB B OBITY U
MPAKTUYECKOH JEeSITeTbHOCTH YeTIOBeKa

CdopMupoBaHHOCTh YMEHHUI BBISBIATH XapaKTepHbIE MPHU3HAKUA TMOHITHIA,
yCTaHaBJ'H/IBaTI) HUX B3aUMMOCBA3b, HCIIOJIB30BaTh COOTBGTCTBYIOHII/IC IIOHATUS
IIpU OIMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILCHUNA OPraHUYECKUX
COeTMHEHNN

1.3

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XHUMHYECKYI0 CHMBOJIMKY JIJIs
COCTaBIIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHOM)

14 GbopMynT OpraHWYECKUX BEIIECTB W YPAaBHEHUM XWMHUUYECKHX PEaKIIHi,
M3TOTaBIUBATH MOJEIHN MOJEKYJ OPraHMYECKUX BEIIECTB IS WILIIOCTPALIMU
WX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUSI

CdopMUpoOBaHHOCTh YMEHUN YCTaHaBJIMBATh NMPUHAJUIEKHOCTh M3YyUEHHBIX
OpPraHMYECKHUX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY

1.5 Kyaccy (Tpymrme) COeTMHEeHHI (YTJIEBOIOPOIbI, KUCIOPO M a30TCOICPKAIIHE
COEZIMHEHUS], BHICOKOMOJIEKYJISIpHBIE COCIMHEHMS), JaBaThb UM Ha3BaHUS I10
cucrematrueckoit Homenknatype (IUPAC)

CdopMUpOBaHHOCTh YMEHUS ONPEICNISATh BUABI XUMHYECKOH CBS3U B

1.5

OpPraHUYECKUX COEAMHEHUSIX (OJMHApHbIE U KpaTHbIE)

CdopMUpOBaHHOCTh yMEHHsSI TNPUMEHSAThH: TMOJOXKEHUS TEOPHUH CTPOCHUs
16 oprannveckux BemiectB A.M. ByriepoBa ansi 0ObSACHEHHsS 3aBHCHMOCTH

CBOMCTB BCIICCTB OT HX COCTaBa W CTPOCHHUA; 3aKOH COXpaHCHHS MaCCBhI
BCIICCTB




2.1

2.2

2.3

VYrnesopopoasl. Kucnopoaconepxamue 1 a3oTcojepsKaliyie OpraHMuecKue
coeiMHEHUs. BbICOKOMOJIEKYISIpHbIE COEAMHEHUS

CdopmupoBaHHOCTH YMEHUI NIPUBOIUTH TPUBUAIbHBIC HA3BAHUSI OTAEIIbHBIX
OPraHWYECKUX BEIIECTB (ITUJICH, MNPONUJICH, AalleTWJICH, ITUJICHIIUKOIb,
ruuepud, ¢eHon, (opManbAerus, aleTanbleru]l, MypaBbUHAas KHUCIOTa,
YKCyCHasl KHCJIOTa, OJEUHOBAasi KHUCJIOTa, CTEAPUHOBAs KHUCJIOTA, TJIIOKO3a,
bpykTO3a, KpaxmaJ, LeJUIk0J103a, TITHIIMH)

ChopMUPOBAaHHOCTh  YMEHHMH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
dusnyeckue ¢ XMMHUYECKHE CBOMCTBA TUNUYHBIX IPEJICTABUTEICH
pa3jIMYHbIX KJIACCOB OPraHMYECKHUX BEINECTB (METaH, 9TaH, OSTHJICH,
MPOMWIJICH, aneTuieH, OyraaueH-1,3, merunOyraauen-1,3, 6eH30J, METaHOM,
9TAHOJI, 3TWICHTJIUKOIb, TJIMIEPUH, (HEHOJ, aneTaiblIerull, MypaBbUHas U
YKCyCHasl KHCIIOTBI, TJIOKO3a, Kpaxmaj, IeJ/UIF0JI03a, aMHHOYKCYCHas
KHCJIOTA)

C(bOpMI/IpOBaHHOCTL YMCHUA WITIOCTPHUPOBATH T'CHECTUUCCKYIO CBA3b MCKIY
TUIIMYHBIMUA MPEACTABUTCIISIMU PA3JIMYHBIX KJIACCOB OPraHMYCCKUX BCUICCTB
YpaBHCHUAMU COOTBETCTBYIHOIINX XHUMHUYCCKUX peaKHI/Iﬁ C HCIIOJB30BaHHUCM

CTPYKTYPHBIX (hOpMYJT

2.4

3.1

CdopMupoBaHHOCTH YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJAOPOIHOTO
CeIpbsi (HE(Th, TPHUPOMHBIA Ta3, Yrojib), CIOCOOBI WX TiepepaboTKH U
NPaKTUYECKOE MPUMEHEHHE MTPOAYKTOB IepepaboTKu

XUMHS U KU3Hb. PacuéThl

CdopmupoBaHHOCTh YMEHHI BJIaJeTh CUCTEMOW 3HAHHA 00 OCHOBHBIX
METO/IaX HAyYHOTO II03HAHMS, HCIOJIb3YEMbIX B XUMUU TIPH H3YyUYCHHUH
BEIIECTB U XUMHUYECKUX SIBIICHUH (HAONIO/IEHUE, U3MEpPEHUE, IKCIIEPHUMEHT,
MOJICIMPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XHMHYECKHUE 3HAHHUS IS
MPUHITHUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX, CBA3aHHBIX C
BEIIIECTBAMH M UX NTPUMEHEHUEM

3.2

3.3

3.4

CdopMHUpOBaHHOCTH YMEHUHN COOJIIOIATH MPABHJIA MOJIH30BAHUS XUMHUECKOM
nocyAoi U 1abopaTopHBIM 00OpYIOBAaHUEM, a TAaKXKE MpaBuiIa OOpaIIeHus ¢
BEIICCTBAMH B COOTBETCTBHM C HWHCTPYKIUSMH TI0  BBITOJHEHUIO
71a00PaTOPHBIX XUMHUYECKHUX OIBITOB

CdopMUpOBaHHOCTh YMEHUH I[UJIAHUPOBATh M BBHIMOJTHATH XHUMHUYECKUN
SKCTIEPUMEHT (MIPEBpAIICHUS] OPraHWMYECKUX BEIIECTB IPU HarpeBaHUH,
MOJYyYECHUE ITUIEHA W HU3YUYEHHE €ro CBOWCTB, KAUECTBEHHBIE pEaKLUUU
OpraHMYECKUX BEIIECTB, JeHATypalus OeIKOB IpU HarpeBaHUU, I[BETHHIC
peakiuu 0eIKOB) B COOTBETCTBUH C MpaBUIAMHU TEXHUKU 0€30MaCHOCTU MpHU
oOpallleHnH ¢ BelleCTBaMU U JJaOOpaTOpHBIM 000PYOBAHUEM; MPEACTABIIATH
pe3yNbTaThl XUMHUYECKOTO OJKCIEpHUMEHTa B (opMe 3amuch ypaBHEHUU
COOTBETCTBYIOIIUX peakiuil U (opMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yabTaToOB

ChopMHUpPOBAaHHOCT, yYMEHUN TPOBOJUTH BBIYUCICHHS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, O0BEMA, KOJIMYECTBA WCXOJIHOTO BEIIECTBA WU
MPOAYKTa peakluu MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3
MCXOJIHBIX BEIIECTB WJIA MPOJYKTOB PEAKIINH)

3.5

ChopMupoBaHHOCTH YMEHHH KPUTHYECKH aHATU3UPOBATh XHUMHUYECKYIO
nH(pOpMaLIMIO, MOMyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
uHopmManuu, cetb IHTEpHET U Apyrue)




3.6

CdopmMupoBaHHOCTH ~ yMEHHMI  COOMIOJATh  MpaBWIA  JKOJOTHUYECKU
11eJIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYJOBOM JEATEIHHOCTH B LEISIX
COXpaHEHUs CBOEro 3JI0pOBbS M OKpPYXKaloWed MPUPOAHONU CpEnsbl,
OCO3HaBaTh OMACHOCTh BO3JCUCTBUS Ha KMBBIE OPraHU3MbI ONPEACTEHHBIX
OpraHWYECKUX BEIIEeCTB, MOHUMAas cmbica mnokazatens [IJIK (mpenensHo
JOITYCTUMOW KOHLIEHTPALIUN), OSICHATh HA MPUMEpPax CIIOCOObl YMEHBIIICHUS
Y IIPEIOTBPAIEHUS X BPEIHOIO BO3JICUCTBUS HA OPraHU3M YeJIOBEKa

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

11

[Ipeamer opranuveckoil XWUMHUU: €€ BOSHUKHOBEHHME, PAa3BUTHE U 3HAUCHUE B
MOJIyYeHUH HOBBIX BEIIECTB W MaTepuajoB. Teopus CTPOEHUS OPraHMYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUSI

1.2

CrtpykrypHble (GOpPMYJIBI OpPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpPHS.
XuMudeckasi CBA3b B OPraHUYECKUX COCIUHEHUSX — OJUHAPHBIE M KpaTHbIE
cBsi3u. [IpencraBienue o KracCU(pUKAIMA OPraHUIECKUX BEIIECTB

13

HOMCHKHaTypa OpTaHUYCCKUX COC,[[I/IHCHI/II\/'I (CI/ICTeMaTI/I"IeCKaSI) U TpUBUAJIBHLIC
Ha3BaHUS Ba)KHEUIITHNX Hpe}ICTaBHTGHCﬁ KJIaCCOB OPraHMYCCKUX BCUICCTB

Yri1eBo10pobl

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
NPEJCTaBUTENIN AJKaHOB: (U3MYECKHEe U XHMHUYECKHE CBOWCTBa (peakuuu
3aMeIEeHUs U TOPEHUs), HaX0XKACHHUE B IPUPO/IE, IOJTyUYEeHUE U IPUMEHEHHE

2.2

2.3

2.4

2.5

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTMYECKMH psAl. DTUIEH M NpPONWIEH —
MpOCTEHIINe NPEACTAaBUTEIN AIKEHOB: (M3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAlUU, OKHUCIEHUS U
MOJIMMEPU3ALH ), TOJTyYeHHE U IPUMEHEHUE

Anxanuensl: OyrtaaueH-1,3 u wmerunOyrtaaueH-1,3: cTpoeHue, BakHeHIIne
XMMHYECKHEe CBOMCTBA (peakuusi noaumepusanuu). [lonmydyeHrne cHHTETHUECKOTO
Kay4yKa U pe3UHbI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEUIINIA TpeACTaBUTENb AJKHHOB: COCTaB, CTpOeHHE, (U3NYECKUEe W
XUMHYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THPATALINH,
TOpPEHMSI ), TOJyUYEHUE U IPUMEHEHHE

Apenbl. beHszon: cocraB, cTpoeHHe, (U3MYECKHME M XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS), MOTyYeHHE U IpuMeHeHue. Tomyor:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHYECKHE CBOMCTBAa  (peakuuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUA), TOJyYEeHHUE M TNpuUMeHeHHe. TOKCHYHOCTh
apeHOB. ['eHeTHueckas CBSI3b MEXAy YIVIEBOJAOPOJIAMH, MNPUHAIEKAIIUMU K
pa3IUYHBIM KJ1accam

2.6

[TpupoaHBIE HCTOYHUKY YTIIEBOOPOIOB. [IpupoaHbIii ra3 1 momyTHbIE HETIHBIC
ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HETU: MEPETOHKA,
KPEeKUHT (TEepMHUUYECKHM, KaTaTUTHYECKWi), mupoius. [IpoaykTel mepepaboTKu
He(TH, UX TMPUMEHEHHUE B IMPOMBIIUICHHOCTH U B ObITYy. KaMeHHBIH yroip u




MPOAYKTHI €r0 nepepadboTKH

Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHNS

3.1

3.2

[IpenensHbIe OAHOATOMHBIE CIUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIEeCcKHe
U XHMHUYECKHE  CBOMCTBa  (peakuMd C  AKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOJIOPO/IAMU, T'OpPEHHUE), IpUMEHEHHE. BoaoponiHbIE CBSI3U MEXAY
MOJIEKYJIaMH CHUPTOB. J[eliCTBME METAaHOJIa U 3TaHOJIa HAa OPraHU3M 4YeJIOBEKa.
MHOroaToMHbI€ CIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UIECKIE U
XMMHUYECKHE CBOMCTBa (B3aUMOJEWCTBUE CO  ILEIOYHBIMH  METaJIaMH,
KauecTBEHHasl peakuuss Ha MHOIoaTOMHbIe clMpThl). JleiicTBUe Ha OpraHu3M
yesioBeKa. [IpuMeHenne rauneprta u 3TUICHITIMKOIIA

@DeHo: CTpOGHHE MOJIEKYJbl, (U3MYEeCKHe U XUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [lpumenenue gpenona

3.3

Anbaeruabl 1 keToHbl. opmanbpaerus, aueTanbIerua: CTpoeHue, pusnieckue u
XMMUYECKHE CBOWCTBA (PEaKLUU OKUCIEHUS U BOCCTAHOBIJIEHUS, KAUYECTBEHHbBIE
peaxkuun), noJy4eHue u NpuMeHEeHNe

3.4

3.5

3.6

OHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTHI. MypaBbUHAsE M YKCYCHas
KHCJIOTBI: CTPOCHUE, PU3MUECKUE U XMMHYECKHE CBOMCTBA (CBOMCTBA, 00IINe JIIs
Kjlacca KHCJIOT, peakius JSTepuuKanuu), I[OIy4eHHe U I[pPUMEHEHHUE.
CreapuHOBasi U OJICMHOBAsI KHUCJIOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOILEee JieiicTBHE

Crnoxxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. 'maponus xxupoB. [lpumenenue xupoB. buonorudeckas poiib
KHUPOB

VYraeBoasl: cocTaB, KiacCU(UKALUSA YIIeBOJOB (MOHO-, U- M IOJIMCaXapuibl).
I'moko3a — mpocredmmii MOHOcCaxapu: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
bu3nyeckre 1 XuMHYECKUe CBoicTBa (B3aumoeiicteue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue,
OpOoKeHME TIIIOKO3bl), HaXOXJEHHEe B NPUPOJE, NMPUMEHEHHE, OMOJOorHyYecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxman u 1eiutono3a Kak
IpUpPOAHbIE MoaUMeEpbl. CTpoeHHE KpaxMmana M Leurosio3bl. Pusznueckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs! PEaKIHsl C NO/I0OM)

A3oTcoieprkalie OpraHn4eckie CoeIMHEeHNs

4.1

AMUHOKHUCIIOTHl Kak amM@oOTepHble OpraHuyecKkue coequHeHus. duznueckue U
XMMHYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INIMIUHA). buojoruueckoe
3Ha4E€HHE AMMHOKHUCIOT. [lenTuasl

4.2

5.1

benkn kak nOpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYyKTypa OenkoB. XMMHUYECKHE CBONCTBA OEIKOB:
THJIPOJIN3, ACHATYpalts, KaUeCTBEHHbIE PeaKkIMK Ha OeJIKH
BBICOKOMONEKYJIISIpHBIE COEMHEHMS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEJUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALIMH, CPEITHSSI MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
NOJUMEPHU3aLMsl U TIOJTMKOHAEH CAIHs

5.2

DKClepUMEHTAIbHbIE METOJbl M3yYEHHUS BELIECTB W UX MPEeBpaLICHHI:
O3HaKOMIJICHHE ¢ 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4ykoB. [lomyueHne CHHTETHYECKOro KayuyKa U Pe3UHBI




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLHECCA

Xumus, 10knace/ 'abpuensa O.C., O61mecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; Axkmmoneproe obmectBo «M3matenbcTBo «IIpocBenmennes

METOAUYECKHUE MATEPUAJIBI JISA YYUTEJIA
1.0.C.I'abpuensn, I'.I'.JIpicoBa « Xumus MeToandeckoe mocodue — 6a30BbIi
ypoBeHb» - M.: Jllpoda 2022 ron.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumusa 10-11 knacc:
KoHTtponbHbIE 1 TpOBEepOUHBIE PabOTHI K yueOHHKY». — M.: lIpoda, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

TlopTag Poccuiickasi DJeKTPOHHAS NIKO0JIA
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