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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE CPEIHEro 00111ero oOpa3zoBaHus pa3padboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanun B Poccuiickoit
@enepanumny», TpeOOBaHUUA K pe3ylnbraraM OCBOEHUS (eAepalibHON  00pa3oBaTeabHOM
nporpaMmbl cpeaHero oodmero odopazoanusi (@OIT COO), npencrarieHHbix B DegepaibHOM
rocyapcTBeHHOM oOpa3oBareinbHoM cTtanaapte COO, c¢ yuérom Konnenuuu mnpenojaBaHus
yuyeOHOro mnpeamera «XuMHs» B 00pa3oBareibHBIX opraHuzauusax Poccuiickoir depepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIe MPOrPAMMBI, 1 OCHOBHBIX MOJIOKEHUM «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit denepauuu Ha nepuon Ao 2025 ropa» (Pacnopsxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOJOB K pa3paboTKe MIporpaMMbl MO XHUMHH, K OMNPEACIICHUIO OO0IIen
CTpaTeruy 0Oy4eHMs, BOCIUTAHUS U Pa3BUTHUS OOyYarOIIMXCS CPEACTBAMHU YYEOHOIro MperMeTa
«Xumusi» g 10—11 kimaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLEMNTYaJIbHBIE TOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IeJIel, CONIEpKaHHs, pe3yabTaroB OOyYeHUs H
TpeOOBaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XuMuueckoe 00pa3oBaHHe, IMOJy4aeMO€ BBINYCKHUKaMH  00I11e00pa3oBaTeIbHOM
OpraHu3aluy, SBISETCS HEOTheMJIEMOM YacTblo MX 00pa3oBaHHOCTH. OHO  CIYXKUT
3aBEepIIAIOIIMM 3TAlloOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0Oa30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOW CHUCTEME XUMUYECKOTO 00pa3oBaHMs. OTU LEHHOCTH
KacaroTcsl NMO3HAHUSI 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUST U OOULIEH KYIBTYPHI
YeJioBeKa, a TaKKe OHKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEGHHMS K CBOEMY 3J0pPOBBIO U
npupoaHOi cpeze. Peanusyercss xumuueckoe oOpazoBaHue 00y4arOUIUXCs HA YPOBHE CPETHETO
oO1rero 0opa3oBaHus CPEICTBAMU YYeOHOTro mpeameTa «XUMus», CoAepKaHue U MOCTPOCHHE
KOTOPOTO OIpEAENieHbl B MpPOTpaMMe IO XMMHUU C Y4€TOM CHeuuPUKA HAyKH XUMUH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI M B MaTEPHAIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
eJIe ¥ MPUHIKIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KaK 3JIE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK MTPAeT 0COOYI0 pOJib B COBPEMEHHOM
[IUBUJIN3ALUY, B CO3JJaHUM HOBOW 0a3bl MarepuaiabHON KyIbTypbl. OHa BHOCUT CBOW BKJaJ B
dbopMUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B CO3/IaHUE IIEJIOCTHOTO MPE/ICTaBICHUS
00 OKpYy>KaroIleM MHpe KaK O eIMHCTBE MPHUPOJBI U YEJIOBEKa, KOTOpoe GOpMUPYETCS B XUMHUH
Ha OCHOBE IMOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUSI B3aUMOCBSI3H
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOKHBIMU 0OJIACTIMU TPUMEHEHUSI.

TecHo B3aMMOIENCTBYS C JAPYTMMU €CTECTBEHHBIMU HAayKaMH, XHMHSl —cTajia
HEOTHEMJIEMOI YacThbI0O MHUPOBOW KYJIBTYPhl, HEOOXOIUMBIM YCIOBHEM YCIICHITHOTO Tpyda U
KU3HU KaXJ0ro wieHa oOmiectBa. CoBpeMeHHass XMMHUS Kak HayKa CO3WJaTelIbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHI HaIlpaBlIeHa Ha peIIeHHe ITI00albHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHUS
YeJIOBeUeCTBA — CHIPHEBOM, DJHEPreTHYECCKOM, IHIIEBOM, HSKOJIOTHYECKON OE30MacHOCTH U
OXPaHBbI 37JOPOBB.

B coorBercTBMM C OOIUMMHU LEIIMH W MPUHLUIIAMU CPEIHEro O0IIero oOpa3oBaHUS
conepskanue npeameta «Xumusi» (10—11 kmaccel, 6a30BbIN YPOBEHb H3yUCHHUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY OOY4YaroOIIMXCs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
NPONOJDKEHHUsT 00pa30BaHUS B PA3IUYHBIX OONACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMHUEH.

CocraBngiomuMy MpeaMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranudeckas
XUMHSI» U «OO011as 1 HeOpraHu4yeckass XUMHsI», OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0a30BOM HAYKW: CUCTEMA 3HAHUI 10 HEOPraHUYECKOM XUMUU (C BKIIFOUEHUEM
3HaHUU W3 00IIel XUMHUU) U opraHndyeckoi xumun. opmMupoBaHre TaHHOW CUCTEMBI 3HAHUUN
OpU HU3YYCHHHM NpeAMeTa O0eCHeurMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEILIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUI XHUMUHU.

Crpykrypa conepxanusi KypcoB — «Opranndeckass XuMusi» u «O011asi 1 HeopraHudeckas
XUMHMS» CPOPMUPOBAHA B IMPOrpaMMe M0 XMMUHU Ha OCHOBE CHUCTEMHOIO IMOJIXO/Aa K U3YyYEHUIO
y4eOHOro Marepuana M OOYCJIOBJIEHAa HMCTOPHUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUHA Ha
ONpEAENIEHHBIX TEOPETHUUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOil XHWMHH BeIeCTBa



paccMaTpUBaIOTCA Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUSI OPraHUYECKUX COCTUHEHUM, a
TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U AIEKTPOHHBIX MPEACTABICHUNU O CTPOCHUU BEIIECTB.
CeneHusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX JAaOTCA B PAa3BUTHU — OT YIJIIEBOIOPOJOB 10
CJIOHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHUH. B Kypce opraHM4eckod XHMHU MOTy4aroT
pa3BuTHe C(HOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOIO 00Ilero oOpa3oBaHUs MEpPBOHAYAbHbBIC
MPEACTaBICHUS O XUMUYECKOMN CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUUYECKOU PEAKLINU.

[Ton HOBBIM yIJIOM 3peHHUs B TIpeameTe «Xumus» 0a30BOr0 YpPOBHS pacCMaTpUBAETCS
M3Y4YEHHBII Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs TEOPETUUYECKUU MmaTepuanl u
(haxkTOIOTUUECKHE CBEJICHHS O BEIIECTBAX M XUMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast 1 HeopraHu4yeckasi XuMHUs» O0y4YaroIIUMCS MPEIOCTABISICTCS BO3MOXKHOCTh OCO3HATh
3HAUEHUE TMEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX W METOAOJIOTUUECKUX TO3UIUH,
IIyO’ke TMOHATh UCTOPUYECKOE H3MEHEHHE (YHKUMN 3TOr0 3aKkoHa — OT 00oOmaromend 10
OOBSACHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHU O BaKHEMINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHECHHH, a TAK)KE 0 XUMUYECKUX PEAKIHUIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTCKAHUSI
nononHsiercss B kypcax 10 w11 kmaccoB sneMeHTaMu  CONEpKaHUS, HMEIOIINMU
KYJBTYPOJIOTHUUECKUA M TMPUKIATHON XapakTep. OTH 3HAHUA CHOCOOCTBYIOT TNOHUMAaHHIO
B3aUMOCBSI3M XHMHUHU C JPYTMMHU HayKaMH, PACKpBIBAIOT €€ pojb B TO3HABATCIILHOU U
PAKTUYECKON JEATETbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBOKEHMSI K IPOIIECCY
TBOPYECTBA B 00JIACTU TCOPUU M MPAKTUUECKUX MPHUIOKECHUN XUMHUHU, TIOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHEH,
KPUTUUYECKH OCMBICIMBATh HHGOPMAIIUIO U TIPUMEHSIThH €€ JIJIsl MOIOJIHCHUS 3HAHUU, pelIeHUs
WHTEJUICKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIEAOBATEILCKUX 3aJ1ad. B 1ienmom comepikaHue
y4eOHOTo mpeamMeTa «XUMHUs» JaHHOTO YPOBHS U3yUYCHHUS] OPUEHTUPOBAHO HAa (OPMHUPOBAHUE Y
00y4Jaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUs (HUIOCO(DCKUX UJEH, TaKUX Kak:
MaTepuaJbHOE €IUHCTBO HEOPTAaHUYECKOTO M OPraHUYeCKOro MUpa, OOYCIOBIEHHOCTh CBOMCTB
BEIIECTB KX COCTAaBOM M CTPOCHUEM, TO03HABAEMOCTh IPUPOIHBIX SABICHUN MYTEM
HKCIIEPUMEHTA M pEHICHUS NPOTHBOPEUMI MEXIy HOBBIMH (akTaMU U TEOPETUUYECKUMHU
NPEINOChUIKAMH, OCO3HAHUE DPOJIM XUMHUU B PEIICHHWU HKOJIOTHYECKUX MpOOJIeM, a TaKkxke
npoOsieM cOepekeHusT IHEPreTUYECKUX PECYpCOB, CBHIPbS, CO3JaHHUS HOBBIX TEXHOJOTHUH H
MaTepHUaoB.

B mnmane pemenus 3amad  BOCHUTAHUA, PA3BUTHS W COLMAIM3AIMHU  OOyYaronIuxcs
MPUHATBIE TPOTpaMMOM MO XMMHUHM MOAXOAbl K OIPEACICHUIO CONEPXKAHHUS M IMOCTPOCHUS
npenMeTa MpeaycMarpuBaioT (pOpMUpPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX NEWCTBUMA, UMEIOIIUX
0a30Bo€ 3HAUCHUE ISl PA3IMYHBIX BUIOB JCSITEILHOCTU: PEIICHUs MPoOIeM, TTOUCKa, aHAIU3a
u o0paboTku wuHGOpPMAIIMHA, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa TMPAKTUYECKOH U
HCCIIEA0BATENIbCKOW IEITEIIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TO3HAHU U XUMHH.

B npakTuke mpenogaBaHus XMMUAU KaK HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, TaK U
HA YpPOBHE cpeaHero oOmero oOpa3oBaHUs, TPU ONPEIACICHUH  CONIEpKaTeIbHOMN
XapaKTEPUCTUKKU LEeJed HM3y4YEeHHs MpeIMeTa HAalpaBICHUEM I[EPBOCTEIIEHHON 3HAYUMOCTH
TPaAUIIMOHHO Tpu3HAETCA (POPMUPOBAHHE OCHOB XMUMHUYECKOW HayKH Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON AEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KylIbTyphl. C METOOUYECKOM TOYKH 3pEHUsT TakoM NOIXO0A K
ONpEETCHUIO 1IeJIe N3YUeHUs MPEAMETA SIBIISIETCS BIOJIHE OMPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TVIaBHBIMU LEISIMHU W3Y4YeHUs MpeameTra «XuMus» Ha
06a3zoBoM ypoBHe (10 —11 ku1.) siBsItOTCS:

e (GopMHpOBaHHE CHUCTEMBl XHMHYCCKHMX 3HAHMH KaK Ba)XHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KapTHHBI MUpPA, B OCHOBE KOTOPOM JIEkKAT KIIFOUYEBBIE TMOHATHS,
dbyHIaMeHTalbHbIE 3aKOHBI W TEOPUUM XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHUE U
MOHUMAaHUE CYITHOCTH JOCTYIHBIX OOOOIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

e (GopMHUpPOBAHUE U PA3BUTHE MPEACTABICHUM O HAYyYHBIX METO/aX MO3HAHUS BEIECTB U
XUMUYECKUX PEaKIMil, HEOOXOAUMBIX IJIsi MPUOOPETEHUSI YMEHUNW OPUEHTHUPOBATHCA B



MHUpE BEIIECTB M XUMHUYECCKUX SBICHUN, HMCIOIINX MECTO B MIPUPOJIEC, B MPAKTUUECKON 1
MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHH H CHOCOOOB [EATECIHHOCTH, CBSI3aHHBIX C HAOJMIOACHUEM U
OOBACHEHUEM XHMMHUYECKOTO HKCIIEPUMEHTa, COOJIIOICHUEM TIpaBUil 0OE30MacHOro
oOpallieHusl ¢ BEUIECTBAMM.

Hapsiny ¢ atum, conmepxatenbHas XapaKTepHUCTHKA IIeJIed U 3a7ad U3y4eHHs MpeaMeTa B
MporpaMme Mo XMMHH YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU IMPUOPUTETAMU
B cuUCTeMe cpeaHero olmiero oOpaszoBanusi. CerofgHs B MNpENofaBaHUM XUMUU B OOJbIIeH
CTEMEHU OTHAETCS MPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJEepXKaHUs OOydeHus,
OPUCHTHPOBAHHOM Ha TMOATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON  OpraHu3alui,
BJIQJICIONIETO HE HAOOpOM 3HAHWM, a (PYHKIIMOHATHLHON TPaMOTHOCTBHIO, TO €CTh CIIOCO0AMH U
YMEHUSMHU aKTHBHOTO TOJYYCHUS 3HAHUN W NMPUMCHCHHS WX B PEajbHOW XU3HU JUISI PEUICHUS
MPaKTUYECKUX 3a/1ay.

B cBa3u ¢ 3TUM npu u3ydeHUW npeaMera «XuMUS» JIOMUHHUPYIOIIEEC 3HAYEHUE
MpUOOPETAIOT TaKKE IS U 3a]1a4H, KaK:

ajganTanus  oOydJarolmuxcsi K  YCJOBHSIM  JWHAMUYHO  Pa3BUBAIOIIETOCS  MHpA,
dbopMuUpOBaHUE WHTEIUICKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEILHOMY TIPUHSATHIO TPAMOTHBIX pPEIICHUH B KOHKPETHBIX
’KU3HCHHBIX CUTYAITUSIX, CBSI3aHHBIX C BEIISCTBAMH M UX TPUMCHEHHUEM;

dbopmupoBaHre y OOyYarOmUXCS KIIOUYEBBIX HABBHIKOB (KJIFOUEBBIX KOMIICTCHITUN),
UMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE IS Pa3IMYHBIX BUJIOB JEATCIBHOCTH: PEIICHUS TTPOOIIeM,
MOWCKa, aHaiau3a W o0paboTku uHPOPMAIUU, HEOOXOIUMBIX [Jii TPUOOpPETEHHs OIbITa
NEATeIbHOCTH, KOTOpasi 3aHMMAaeT BAXKHOE MECTO B MO3HAHMM XUMHUHM, a TaKXKe JJIA OICHKU C
MO3UIIMA  DKOJIOTMYECKOM OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX
IIPOIIECCOB HA OPTaHM3M YEJIOBEKa U MPUPOIHYIO CPEY;

pPa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyyaromuxcs: CIOCOOHOCTH CaMOCTOATENbHO MPUOOpPETaTh HOBbIE 3HAHUS 1O XHMHUHU B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIB30BATh COBPEMEHHBIE HHPOPMALIMOHHBIE
TEXHOJIOTUU JJI MOMCKA U aHaJN3a Y4eOHON U HAyYHO-TIOMYJISIPHONM HH(OpPMAIIUN XUMHYECKOTO
COJIEPKaHUS;

dbopMUpOBaHHE U Pa3BUTHE Y O0YUAIOUIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIICHHUS,
HaOJI0AATEeILHOCTH, COOPAHHOCTH, AaKKYpaTHOCTHU, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOyyaromuxcs YOexAEHHOCTH B TYMaHHCTUYECKOM HAIPaBICHHOCTH
XUMHHM, €€ BaXHOM PpOJIM B  pEIICHHH TIO0AJIBHBIX TMPOOJIEeM  PaIMOHAIBLHOTO
MPUPOIONIONIE30BAHMS, TOMOIHEHUS JHEPIeTUYECKUX PECYpCOB U COXPAHEHHUS MPHUPOTHOTO
pPaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOTO OTHOIIEHUS K TPHUPONE U CBOEMY
3I0POBBIO, & TAKXKE MPUOOPETEHUS OMBITA UCIIOIB30BAHUS MOTYUYEHHBIX 3HAHUM ISl TIPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIIUSIX, CBI3aHHBIX C XUMHUYECKUMU SBICHUSIMH.

B ydeOHOM mmaHe cpemHero ooOmiero oOpa3oBaHUs NpeaMeT «XUMHsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeaMETHOM o0mactu «EcTecTBeHHO-HAYYHbBIE TIPEIMETHI.

OO6miee ynciiO 4acoB, OTBEAEHHBIX NJISi M3yUYCHUS XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
oOmero obpazoBanusi, coctapiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henmemio), B 11
KJiacce — 34 yaca (1 qac B HEJIEIIIO0).



COAEP XAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue OCHOBbI OPraHU4Y€eCKON XUMHUU

[IpenMeT opraHnyecKoil XUMUN: €€ BOZBHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B MOIIYUYCHUU
HOBBIX BEIIECTB M MaTepHanoB. TeopHs CTPOEHHUS OpPraHMYECKUX coeauHeHuil A. M.
bytnepoBa, e€ ocHoBHble ToJOXkeHUsA. CTpyKTypHbIE (OPMYJbI OPraHUYECKHX BEIIECTB.
I'omonorus, uzomepusi. XuMuUecKas CBsI3b B OPraHMUYECKUX COCAUHEHUSX — OJAMHAPHBIC U
KpaTHBIE CBSI3H.

[IpencraBnenne o  kinaccupuKalMM  OpraHMdyeckux  BemecTB. Homenknarypa
OpraHUYECKUX COCJUHEHUM (CUCTEeMaTH4ecKkas) W TpHUBUAJbHBIE Ha3BaHHUS BaKHEHIIMX
IpeNCTaBUTENEN KIIACCOB OPraHNYECKUX BELIECTB.

DKCIEPUMEHTAIBHBIE METO/Ibl U3YUCHUS BEIIECTB U UX MPEBPAILLCHUIN: 03HAKOMJIEHUE C
oOpa3liaMM OpraHMYeCcKUX BELIECTB U MaTepualiaMi Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHUYECKHX BEIIECTB, HAONIONICHHE M ONHCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB 10
MPEBpAIICHUIO OPTaHUYECKUX BEIIECTB NpPH HarpeBaHuM (IUIaBJIeHUE, OOYITIMBAaHUE U
rOpeHue).

YrieBonopoast

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUU psi. MeTaH W 3TaH — IPOCTEHIIne
IPEICTaBUTEN aJKaHOB: (U3WYECKHUE M XUMUYECKHE CBONCTBA (peakuuH 3aMelieHusl Hu
TOpEHUs ), HAXOXKJCHUE B MPUPOJIC, TIOTYUYEHUE U IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psifi. DTUIICH U MPONUIIEH — MPOCTEUIIINE
IPEICTaBUTEIN aJKCHOB: (PU3MYECKUE U XUMUUYECKHUE CBOWUCTBA (pEaKIMU THUAPUPOBAHMS,
rajoreHUpOBaHus, TUAPATAMU, OKUCIECHUS U TOJIMMEPU3ALIMN), TOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MeTunOyTaaueH-1,3: cTpoeHUe, BaKHEHUIIINE XUMHUYECKUE
CBOICTBa (peakius noaumepuszanuu). [logyuyeHrne CHHTETHYECKOTo KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUU psf. AIETHICH —
OPOCTEHIINN TIPEICTABUTENh AJKWHOB: COCTaB, CTpO€HUE, (U3MUECKHE M XUMUYECKHE
CBOMCTBA (peaKkUWy THIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALUNA, TOPEHUS), TTOIyYEHUE U
IPUMEHEHHE.

Apenbl. benson: cocras, cTpoeHue, (GU3NYECKHE W XUMHUYECKUE CBOMCTBA (peakiuu
rajJoreHUpOBaHUs U HUTPOBAHMS), MOJYUYCHUE U NpUMEHEHue. Toayon: cocmas, cmpoenue,
Qu3zuyeckue u xumuyeckue ceoUCmsea (peakyuu eai02eHUpPOBAHUs U HUMPOBAHUS), NOTyYeHUe
u npumenenue. TOKCUYHOCTH apeHOB. [eHeTHMYecKas CBA3b MEXKIY YIIEBOIOPOJIaMH,
NPUHAIICKAIINMEI K Pa3JIMYHBIM KJIacCaM.

[IpuponHbie UICTOYHUKHU YTIIEBOMOPOAOB. [IpuponHbIil ra3 u nomyTHbIe HE(PTIAHBIE Ta3blI.
Hedts u e€ mnpoucxoxnenne. CrnocoObl mepepaOOTKH HEPTH: TEpPEroHKa, KPEKUHT
(TepMuYeCKHii, KaTaIUTHYECKH ), muponu3. [IponykTel nepepaboTku HePTH, UX TPUMEHECHUE
B ITPOMBIIINICHHOCTH U B OBbITY. KaMeHHBIN yTOJIb U MPOYKTHI €T0 MepepadoTKH.

DKCHEepUMEHTAJIbHbIE METO/Ibl M3YUYEHHS BEUIECTB U UX MPEBPAIIECHUN: 03HAKOMIICHHE C
oOpasllaMu TUIacTMacc, KaydykoB U pesuHbl, Kouiekiuu «Hedte» u  «Yromby,
MOZEIMPOBAHUE  MOJEKYJI  YIIEBOAOPOAOB U  TAJOTCHONPOU3BOAHBIX, MPOBEIACHUE
[PAKTUYECKOW pabOThl: MOTYYEHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Boluncnenuss mo ypaBHEHHMIO XMMHUYECKOMW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUH).

Kucaopoacoaepxanue opranudeckie coeAMHeHUs!

[IpenenbHbie OJHOATOMHBIE CHUPTHL. MeTaHON W 3TAHOJN: CTPOCHHE, (PU3UYEecKUue M
XUMUYECKHE CBOMCTBA (PEaKIUK ¢ aKTUBHBIMU METAJIaMU, TaJOr€HOBOIOPOAaMU, TOPEHHE),
NpUMeHEHHe. BoaopoaHbie CBsI3M MEXIYy MOJEKYylaMd CHUpTOB. JleliCTBME MeETaHoja u
ATAHOJIa Ha OPTaHU3M YeJIOBEKA.

MHOroatoMHble CHOUPTHL. DTUICHIIMKOIb M IJUUEPUH: CTpOeHHE, (U3UYECKUE W
XUMUYECKHE CBOMCTBA (B3aUMO/ICIICTBHE CO MICJIOYHBIMU METaNIaMH, KaYeCTBEHHAsI peaKIIUsI




Ha MHOTOATOMHBIE CIHPTHI). JIeHCTBHE Ha OpraHW3M uejoBeka. [I[puMeHeHue THIeprHA U
ATUJICHTITUKOJIS.

@deHoJ: CTpPOCHHE MOJICKYNbl, (PU3NUECKHE U XHUMHUYECKUE CBOWCTBA. TOKCHYHOCTH
¢penona. [lpumenenue gpenona.

Anpnerunipl U Kemowsl. DopManbAETU, alUETANBACTUl: CTpoeHUEe, (U3UYECKUE U
XAMHYECKHAE CBOWCTBA (PEaKIMHM OKUCJICHUS W BOCCTAHOBJICHHUS, KAYECTBEHHBIC PEaKIINH),
MOJTYYCHHUE U TPUMEHEHUE.

OnHOOCHOBHBIC TIPE/IEIbHBIC KapOOHOBBIC KUCIOTHL. MypaBbUHAS U YKCYCHAsI KUCIIOTHI:
cTpoeHue, (puznuecKkue M XUMUYECKUE CBOMCTBa (CBOMCTBa, OOIIME IS Kiacca KHCIIOT,
peaknus 3TepudUKaINK), TTOJydeHne U npuMeHeHue. CTeapuHOBass M OJICMHOBAsT KUCIIOTHI
KaK TPEJICTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MplIa KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBUE.

CrnoxxHble 3(pHphI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MIpOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['uaponus xupos. [Ipumenenue xupoB. bruonorndyeckas poib KUPOB.

VYrneBoabl: cocTaB, KiaccupuKaius yriaeBogaoB (MOHO-, TU- U MoJucaxapuiasl). [oko3a
— TMPOCTEUIUNA MOHOCAxapuji: OCOOCHHOCTH CTPOEHUS MOJICKYNbl, (U3UYECKHE U
XHMHYECKHUE CBOWCTBA (B3ammojeicTBue ¢ ruapokcuaoM meau(ll), okucieHne aMMuadyHbIM
pactBopoMm okcuga cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIJIIOKO3bI), HAXOXKJCHHE B
npupoje, IpuMeHeHue, ouonorudeckas poiab. Gorocunte3. GpykTo3a KaKk U30MEP TTFOKO3HI.

Kpaxman u niemnrono3a kak npupoanbie mojuMepbl. CTpoeHUe KpaxMalia U HeJITI0I03bI.
dusnyeckre W XHMHUYECKHUE CBOWCTBA Kpaxmajia (THAPOJW3, KaueCTBCHHAs pEaKIus C
HOJIOM).

DKCIepUMEHTAJIbHBIC METOABl M3YYCHHS BEIICCTB W WX IMPEBpAIICHHUI: TpPOBEIACHUE,
HAOJIIOZICHUE M OINMHUCAaHWE JCMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaueCTBCHHBIC
pCeaKIMK OJHOATOMHBIX CIUPTOB (OKHCICHHE 3TaHoia okcuaoM meau(ll)), MHOroaTtoMHBIX
cupToB (B3auMoseiicTBue rTuiepuHa ¢ rugapokcuaom meau(ll)), anpaernnoB (okucieHue
aMMUa4yHbIM pacTBOpoM okcuaa cepebpa(l) m ruapoxkcumom Mmemu(ll), B3aumonericTBue
Kpaxmayia ¢ HWOJOM), MpPOBEIACHUE NPAKTHUUECKON palOoThI: CBOICTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnble 3amaum.

Bobrunciienust 1mo ypaBHEHHMIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIWYECTBa
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOTO M3 UCXOAHBIX BEIIECTB MU MPOAYKTOB PEAKIIUN).

A3zoTconepikaiiue OpraHudecKre COeIUHEHUSI.

AMUHOKHCTIOTHI Kak am¢oTepHble OpraHudeckue coenuHeHus. Dusznueckue u
XMMHYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha MpUMEpe MIUIKUHA). buonormdeckoe 3HaueHUE
aMUHOKUCIOT. [lenTuaml.

benku kak mpupoaHbIE BHICOKOMOJICKYISIpHBIE coenuHeHus. [lepBuunas, BropuyHas u
TPeTHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUAPONIN3, ICHATYpaIlus,
Ka4eCTBEHHBIC PEaKIINU Ha OCIKH.

DKcIepuMEHTaIIbHBIE METOJIbI M3YYCHHS BEIIECTB W WX MPEBpAIICHUN: HAOIIOACHUE U
ONMHCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OENKOB NpPH HArpeBaHWU, I[BETHHIC
peakIn OeIKOB.

BoicokomounekyasipHble coeIMHeHUS

OCHOBHBIC TOHATHSI XUMHH BBICOKOMOJEKYJSPHBIX COCAMHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEICHb IMOJMMEpPU3AINU, CPEIHSsS MOJeKylspHas macca. OCHOBHbIE
METOJIbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTMHEHHUH — MOJIMMEPHU3AITHNS U TIOJTUKOHICHCAIIHSL.

DKCcTepUMEHTAITbHBIE METO/IbI U3YYCHHS BEIIECTB U MX MPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3iaMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayTyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MexXnpeaMETHBIX CBA3EH IPU U3YYEHHHM opraHndeckor xumuu B 10 kimacce
OCYIIECTBIISETCS Yepe3 HCIOIh30BAaHUE KaK OOIIWX €CTECTBEHHO-HAYYHBIX MOHSTHHA, TaK U
MOHATHH, SBISIONMIMXCS CHCTEMHBIMH ISl OTIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOmme ecTeCTBEeHHO-HAYYHbBIC TOHSATHUS: SIBICHWE, HAYyYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEeOpHs, aHaldW3, CHUHTE3, KiacCu(UKaIysa, TEePUOANIHOCTh, HAONIONECHNUE, W3MEPECHHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE.



®u3nka: Mmarepus, SHEpPrus, Macca, arToM, OJJIEKTPOH, MOJIEKYJa, SHEPreTUdecKuiu
YPOBEHb, BELIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHUE BELIECTBA, (DU3UUECKUE BETUUHHBI
Y eIMHUIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEHIECTB B opraHuzme, (GOTOCHUHTE3,
OMOJIOrMYEeCKH aKTHUBHBIE BELeCTBA (OEJIKH, YITIEBO/IbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TOPO/BI, OJE3HBIE UCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHomorus: mUIIEBbIE NPOAYKTH, OCHOBBI PAIlMOHAIBLHOTO THUTAHUS, MOIOIIHNE
CPEICTBA, JICKAPCTBEHHbIE U KOCMETHYECKHE MIpernapaTbl, MaTepualibl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

JIMUHOCTHBIE PE3VYJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaraM OCBOCHHS OOYyYarolUMUCS
IporpamMM CpeiHero o0I1ero 0opa3oBaHust (JIMUHOCTHBIM, METANIPEAMETHBIM U TTPEAMETHBIM).
HayuHo-meTonuueckoil OCHOBOM sl pa3paOOTKU IJIAHUPYEMBIX PE3YJAbTaTOB OCBOCHUS
IporpamMM CpeHero 00Iero o0pa3oBaHus SBISETCS CUCTEMHO-IESITEIIbHOCTHBIN TOIXO.

B CcoOTBETCTBHMU C CUCTEMHO-AESATEIBHOCTHBIM TOAXOAOM B CTPYKTYpPE JUYHOCTHBIX
pPEe3YJIBTaTOB OCBOCHHS TpeaMeTa «XHMHUS» Ha YPOBHE CpEIHEro oo0Iero obpa3oBaHUs
BBIJIEJIEHBI CJIEAYIOUINE COCTABIISIIOLINE:

O0CO3HaHHE OOYYAIOITUMHUCS POCCUUCKON TPaKJAHCKON HUJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPEICIICHUIO;

HaJU4IUe MOTHBAIIUU K OOYUCHHIO;

IeJICHANTPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUUECKUX TPATUIIUK 0a30BOI HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIIUXCsI PYKOBOJCTBOBATHCS B CBOEU J1€ATEILHOCTH
LHEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIMMHU LEJIOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3zoBaHus;

HaJM4YKUe TMPABOCO3HAHUS JKOJIOTMYECKOW KYIBTYpbl M CIIOCOOHOCTH CTaBUTH €U U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yabTaTbl OCBOCHUS IpeamMeTa «XUMHUS» JOCTUTAIOTCS B E€OUHCTBE
yu4eOHOM ¥ BOCIUTATENBHOW JESITEIbHOCTH B COOTBETCTBUU C TYMaHUCTUYECKHUMH,
COIIMOKYJBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU U HJI€alaMUd POCCUHUCKOTO
IpaKJaHCKOTO O0O0IecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH M TpaBUJIAMH TIOBEICHUS,
CIIOCOOCTBYIOIIMMHM  TPOIIECCaM  CaMOTO3HAHUS, CaMOpa3BUTHS U HPABCTBEHHOTO
CTAHOBJICHUS TUYHOCTH OO0YYaIOITUXCA.

JImdHOCTHBIE pe3yNbTaThl OCBOCHUS MPEAMETa «XUMUS» OTPAKAIOT CHOPMUPOBAHHOCTH
OMbITa [O3HABATENBHOM M MPAKTUYECKOW JEATEIbHOCTH OOyYalolUXCsl MO peaau3aiuu
MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpa:xaaHCKOT0 BOCTIUTAHUA:

OCO3HaHMS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH, yBAKCHHUSI
K 3aKOHY U NPABOIOPSAIKY;

MPEACTABIECHUA O COLUAIBHBIX HOPMAaxX M IPABUIIAX MEKIWYHOCTHBIX OTHOILICHUN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITENBHOCTH TMpPU CO3JAHUU Yy4EOHBIX
MPOEKTOB, PEIICHUH Yy4YeOHBIX U TO3HABATEIBHBIX 3a/1ad, BBINOJHEHUU XHMHUUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHUMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHUsS], JIOTUKY U apTyMEHTHI
JPYTHUX TIPY aHAJIU3E PA3TMIHBIX BUJIOB YU€OHOH JACATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOLICHUSI K HMCTOPUYECKOMY W HAYYHOMY HACIIEIHI0 OTE€YECTBEHHOU
XUMUU;

YBaXXEHUS K MPOIIECCY TBOpUYECTBA B 00JIACTU TEOPUU U MPAKTHUYECKOTO MPUMEHEHHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTHMIXKEHHUS HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIONCHUH,
KPOIIOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSHHOT'O TPY/Ia YUYEHBIX U MPAKTUKOB;



WHTEpECA W I[IO3HABATEIIbHBIX MOTHBOB B MOJNYYEHUH M TMOCICAYIOUIEM aHAIN3€
nH(popMaIKK O MEePEOBBIX JOCTUKEHUSIX COBPEMEHHON 0T€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MTOBE/ICHUS,

CIIOCOOHOCTH OIICGHUBATh CHUTYyallud, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMU, H
MIPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEACHUE WU TOCTYIKM CBOMX TOBAPUIIEH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE MOCJEACTBUI ITUX MOCTYIKOB,;

4) popMupoBaHUs KyJbTYPbI 310POBbS:

MOHUMAaHUsl LEHHOCTEeH 340poBOoro M Oe3omacHoro obpa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUUECKOMY 3/I0POBBIO;

coOofieHrs MpaBmil 0€30MacHOTO OOpallleHUs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM
KW3HU U B TPYINOBOH JNEATEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TPAaBUJI HMHAWUBUIYAJTBHOTO M KOJUIEKTUBHOTO 0O€30MMacHOro
MOBEJICHUS B CUTYallUAX, YIPOXKAOUIMX 3[I0POBbIO U KU3HHU JIFONICH;

OCO3HAHMUSI TIOCJICICTBUN U HEMPUSATUS BPEAHBIX MPUBBIUEK (YMOTpeOJIEHUS aJIKOTOJs,
HApPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIE0BATEIBCKON JEATeIbHOCTH,
0O0I1IEeCTBEHHO T0JIE3HOM, TBOPUECKOM U IPYTUX BUJIAX AEATCIbHOCTH;

YCTAHOBKM Ha AKTMBHOE YyYaCTH€ B PEIICHUM MPAKTUYECKUX 3aJlad COIMAIbHOM
HaIPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpECa K MPAKTUYECKOMY M3YUYEHHUIO MPOdecCuil pa3InuyHOro pojia, B TOM YHUCJE Ha
OCHOBE MPUMEHEHUA NPEIMETHBIX 3HAHUN TIO XUMUU;

YBaXKEHUS K TPYAY, JIOASM TPYZa U pe3yJbTaraM TPYAOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIYaJIbHOW TpaeKTOpUH OO0pa3oBaHus,
Oyaymiedt mnpodeccud H peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C Y4YETOM
JUYHOCTHBIX UHTEPECOB, CITIOCOOHOCTEN K XUMUU, MHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K0J10rM4€eCKOro BOCIIMTAHUA:

HKOJIOTMYECKH  11e71IeCOO0pa3HOr0  OTHOILIEHUS K  TMPUPOAE, KaK  HCTOYHHUKY
CYILLECTBOBaHUS KM3HU HA 3€MIIE;

NOHMMAaHUS  TIO0AJBHOTO  XapaKTepa  OKOJOTMYECKHUX  MpoOJeM,  BIHSHUS
ASKOHOMHMYECKHX MPOLECCOB HA COCTOSHUE PUPOAHON U COLIMAIBHOUN CPEJIbI;

OCO3HaHUS HEOOXOIMMOCTH WCIOIB30BAHUSA JIOCTHKEHUH XUMHUHU JUIsI pPEIICHUs
BOIIPOCOB PAIIMOHATBHOTO MPUPOAOIIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCUCTBUW, MMPUHOCAIIUX BPEI OKPYKAIOLIECH MPUPOIHON Cpeae,
yYMEHUS IIPOTHO3UPOBATH HEOJIaronpusiTHhIE HKOJIOTUYECKHE NOCJEACTBUSA
NpEeINPUHUMAEMBIX JEUCTBUN U IPEAOTBpALIaTh UX;

HAJIMYKS PA3BUTOIO 3KOJIOTMYECKOIO MBIIUICHUS, 3KOJIOTMYECKOM KYJIbTYPHI, OIIbITA
NEATENBHOCTH JKOJOTMYECKOW HANPABICHHOCTH, YMEHUS pPYKOBOACTBOBATHCS HMH B
MMO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLUMAIBHOW MPAKTUKE, CIOCOOHOCTH U YMEHUS
AKTUBHO TIPOTUBOCTOSITh HICOJIOTHUH XeMOG 00 H;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

Cc(hOpMHPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUA HAyKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHeU(PUKA XUMUU KaK HayKH, OCO3HaHUs e ponu B (OPMUPOBAHUU
pallMOHAJILHOTO  HAyYHOTO  MBIIUIEHUS, CO3/IaHUU  LEJIOCTHOTrO TMpPEICTaBICHUs 00
OKpYKalollleM MHpE KaK O EJUHCTBE NPUPOABI M YEJIOBEKAa, B IO3HAHUM NPUPOIHBIX
3aKOHOMEPHOCTEH U PeIIeHNH POOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHHU JIJII COBPEMEHHOMW IUBWIIM3AINHA: B €€
T'YMaHUCTUYECKON HAMpPaBJIEHHOCTHU U BaKHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepualibHOU
KYJIBTYpbl, pPEHIEHUU TI00aNbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS UEIOBEUECTBA —
CBIPHEBOM, HHEPreTUYECKON, THUIIEBOM M OSKOJOTUYECKOM O€30MacHOCTH, B Pa3BUTHU
MEJUILIHUHBI, 00ECTICUCHUH YCIIOBHUI YCIEIIHOIO TPYyAa U IKOJIOTUYECKU KOM(OPTHON KU3HU
Ka)kK0ro 4jieHa OOIeCTBa;



€CTeCTBEHHO-HAYYHOH TpPaMOTHOCTH: MOHMMAHHUA CYHIHOCTH METOAOB TMO3HAHMS,
UCTIOIBb3yEeMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJTydaeMble 3HAHUS
Ui aHanu3a W OOBSICHEHHS SIBICHHM OKPYXAIOMIETO MHpa W MIPOUCXOMSIIUX B HEM
W3MEHEHUI, YMEHHUs JenaTb OOOCHOBaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAyYHBIX (PAKTOB U
UMEIOIINXCS TaHHBIX C IETBI0 MOMyUYEHUs JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOATEIBHO MCMOJIb30BaTh XHMHUYECKHE 3HAHUS IS PEHICHHS
npo0JieM B peaslbHBIX JKU3HEHHBIX CUTYaIUsX;

MHTEepeca K MO3HAHUIO U MCCIIEA0BATENLCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30oBaHHUIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOJIYY€HHIO HOBBIX 3HAHUA TI0 XHMHU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpECa K OCOOEHHOCTAM Tpyda B pa3IMyHBIX cdepax mnpodeccuoHaIbHOU
JESITEeTFHOCTH.

METAIIPEIMETHBIE PE3VYJIBTATHBI

MeranpeameTHbie pe3yabTaTbl OCBOSHHUSI YYEOHOro mnpeaMera «XUMHs» Ha YpOBHE
cpenHero od1iero ooGpa3oBaHus BKIIOUYAOT:

3HaUYMMBbIE IS (POPMHUPOBAHUSI MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXKIUCIMUILUIMHAPHBIC
(MexTpenMeTHbIC) OOICHAyYHbIC TOHSITHUS, OTPAXKAIOIIHNE IEIOCTHOCTh HAYYHOW KapTHUHBI
MUpa U crenuuKy METO/I0OB MO3HAHMS, UCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepwus,
BEIIIECTBO, DHEPTHsl, SBIICHHE, MPOIECC, CHUCTEMa, HAy4YHBIM (akKT, TPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OPHs, UCCIIeIOBaHUEe, HAOIIONCHUE, U3MEPECHHE, DKCIIEPUMEHT U
Jpyrue);

YHUBEPCAJIbHBIC ydeOHbIe  JICUCTBUS (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
peryisTUBHBIC), oOecneunBatonue ¢GopMupoBaHue (YHKIMOHAIBHOW TPaMOTHOCTH U
COITMATILHON KOMITIETEHIIUN 00YYatOIINXCs;

CIIOCOOHOCTh  OOYyYalOIIUXCS  MCIOJIB30BaTh OCBOEHHBIE  MEXIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECCKHE 3HAHUS M yHUBEPCAJIbHBbIC y4ueOHbIE IEWCTBHS B IIO3HABATEIILHOU U
COIIMAJIBHOM TTPaKTHUKE.

MerarnpeamMeTHble pe3yabTaThl OTPaKalT OBJAJEHUE YHUBEPCATBHBIMH YUCOHBIMH
MO3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JI€HCTBUSMU.

OBj1aeHNe YHHBEPCAJIBbHBIMHU Y4eOHBIMU MO3HABATEILHBIMHY IEHCTBUAMMU:

1) 6a30BbIe JIOTHYECKHE NeliCTBUS:

CaMOCTOSITEILHO (POPMYIHUPOBaTh M aKTyaIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMmaTrpuBarth;

ONpPEACNATh LN JEATCIBHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU UX JTOCTUKCHUS,
COOTHOCHUTD PE3YJbTAThI AEATCILHOCTH C TTOCTABICHHBIMHU 1IEIISIMU;

UCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS — BBIJACTATH
XapaKTepHbIE TPU3HAKU TIOHSATHA M YCTAaHABIMBATh WX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE MOHATHS TSI OOBSICHEHUS OTJSIbHBIX (PAKTOB M SIBICHUM;

BBIOMpaTh OCHOBAHWS W KPHUTEPUH I KIIaCCU(PUKAIIMU BEIMISCTB M XUMHYCCKUX
peaKuuii;

yCTaHaBIWBATh IPUUYNHHO-CJICICTBEHHBIE CBA3W MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXJAeHUsS (MHAYKTUBHBIC, JI€YKTHUBHBIC, 110 AHAJOTHUH),
BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHPOBAThH
BBIBOJIBI 1 3aKJIFOUCHUS,

MPUMEHSATH B MIPOIECCEe MO3HAHUS, UCIIOJIH3YEMbIE B XUMHUH CUMBOJIMYECKHUE (3HAKOBBHIE)
MOJIEH, TMPeoOpa3oBbIBaTh MOJEJIbHBIEC MPEICTABICHUS — XUMHUUYECKHH 3HaK (CHUMBON)
JJIEeMEHTa, XHMHYecKas (opMmyna, ypaBHCHHE XHMHUYCCKOM pEaKIMu — IIPH PCIICHHH
y4eOHBIX ITI03HABATCIBHBIX M MPAKTHYSCKUX 3a7ad, NPUMEHATh Ha3BaHHBIC MOJICIIbHBIC
MPEJCTABICHUS IS BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U
XUMHAYECKUX PEAKIUN.

2) 0a30BbI€ HCCJIEI0BATEIbCKHE TeHCTBHUS:

BJIaJIETh OCHOBAMH METOA0B HAYYHOI'O MMO3HAHUSI BEIIECTB U XMMUYECKHUX PEaKIU;

dbopmynupoBaTh €M M 3aJa4d MCCJAEIOBaHMS, WCIOJIbB30BAaTh ITOCTABICHHBIE U
CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOIPOCH B KAauye€CTBE HHCTPYMEHTA TO3HAHUA U



OCHOBBI I (POPMUPOBAHHUS THUIOTE3bl IO TMPOBEPKE MPABMWIBHOCTH BBICKAa3bIBAEMBIX
CYKICHUM;

BJa/IeTh HaBBIKAMH CaMOCTOSITEIBHOIO IUJITAHUPOBAHMS M MPOBEACHHS YUEHUUYECKHX
HKCIIEPUMEHTOB,  COBEPILIEHCTBOBAaTh  YMEHUA  HaOmogarb 3a  XOIOM  Ipolecca,
CaMOCTOSATEJIbHO MPOTHO3UPOBATh €ro pPe3yibrar, (OopMyIHUpoBaTh OOOOIIEHHUS U BBIBOABI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YJIbTAaTOB HCCIEI0BAaHUS, COCTaBIATbH OOOCHOBAaHHBIN
OTYET O MpOJEIaHHON padoTe;

NpUOOpETaTh OMBIT YYEHWYECKOM HCCIIEe0BAaTeIbCKOM W MPOEKTHOM NEsTebHOCTH,
MPOSBIISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOAOB pPEIICHHS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IUYHbIX METOIOB IMO3HAHMSL.

3) pabora ¢ ungopmanuei:

OPUEHTUPOBATHCA B PA3IWYHBIX HCTOYHUKAX HH(POpManuu (HAyYHO-TIOMYJspHas
JUTepaTypa XUMHUYECKOTO COJEpKaHMs, CIpaBOYHbIE MocoOus, pecypcbl WHTepHera),
aHaJIM3UpoBaTh MHGOPMALMIO PA3IUYHBIX BUAOB U (OpPM MpEACTaBICHUS, KPUTHYECKHU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMynMpoBaTh 3ampoChl U MPUMEHSATH Pa3IUYHbIE METOAbI MPH TOHMCKE U OTOOpe
uH(pOpMaLNK, HEOOXOIUMOM ISl BHIOJIHEHHS YUEOHBIX 3a7a4 ONPeeIEHHOTO TUIIA;

OpUOOPETATH OMBIT UCIOIB30BaHU UHPOPMAILIMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUH 1
Pa3TUYHbBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMaNIbHYI0 (GOpMy TpeAcTaBieHHUs HH)OpMaIuu
(cxembl, rpaduKu, AUarpaMMsbl, TaOJUIbI, PUCYHKH U IPYTHE);

UCIIONB30BaTh HAyUYHBIM $3bIK B KaueCcTBE CpelICTBAa IMpU paboTe ¢ XUMUYECKOH
uHpOpMalMe: MPUMEHATh MEXIpeAMETHbIe ((U3MUYeCKue W MaTeMaTUyecKHe) 3HaKd U
CUMBOJIBI, GOpMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPEOOPA30BBIBATH 3HAKOBO-CHUMBOJIMYECKUE CPENICTBA HAMJISTHOCTH.

Ogi1aieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU AeCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXk/1aeMOil TEMBI B X0JI€ JUaJIOra U/UiIu JAUCKYCCHUH,
BBICKA3bIBaTh WUJEH, (OPMYIHPOBATh CBOU MPEAJIOKEHHUS] OTHOCUTENIBHO BBINOIHEHUS
HpEeJIOKEHHON 3a/1auu;

BBICTYNATh C NPE3CHTAlMEN Pe3ylbTaTOB MM03HABATEIbHON NEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPH  BBIIOJIHEHUH XHMHUYECKOIO
HKCIEPUMEHTA, MPAKTHUUYECKOW pabOoThl IO MCCIEAOBAaHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoekTa U (HOpMyIUpPOBaTh BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEZIOBAaHUH MMYTEM COIVIaCOBAaHUS MO3UIIUI B X0/1€ 00CYKIEHHSI 1 0OMEHAa MHEHUSIMU.

OBjiajieHHe YHUBEPCAJbHBIMHU PeryJIATHBHbIMH AeHCTBUSIMM:

CaMOCTOSITEJILHO TJIAHUPOBATh U OCYLIECTBISITh CBOIO ITO3HABATENbHYIO JESTEIBbHOCTD,
ornpenenss e€ Heau U 3a7ayd, KOHTPOJUPOBATh U MO MEpe HEOOXOOUMOCTH KOPPEKTUPOBAThH
npezJiaraeMblii aJrOpUTM JAeHCTBUN NPU BBINOJIHEHNUN YU€OHBIX U UCCIIE0BATEIbCKUX 3a/1a4,
BbIOMpaTh HanOoee 3 PEKTUBHBIN CIIOCOO UX PEIICHUS C yYETOM MOTYyYEHUST HOBBIX 3HAHUU
O BELIECTBAX U XUMUYECKUX PEAKLHUAX;

OCYLIECTBISITh CAMOKOHTPOJIb CBOEM JEATEIbHOCTM HA OCHOBE CaMoOaHalau3a |
CaMOOLICHKH.

INPEAMETHBIE PE3VJIBTATbBI

10 KITACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHHS Kypca «OpraHndecKas XUMUs OTPaKaroT:

c(hopMHUPOBAaHHOCTD TMPEACTABICHHA O XUMHUYECKOW COCTABISIIONICH €CTECTBEHHO-
HAayYHOH KapTHUHBI MHpA, POJIM XHMHH B IO3HAHWW SIBICHHHA TPUPOILI, B (HOPMUPOBAHUH
MBIIIJICHUSI W KYJIBTYPhl JTUYHOCTH, €€ (PyHKIIMOHATBLHOM T'PAaMOTHOCTHU, HEOOXOAUMOM IS
pellIeHUs] TPAKTHYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHOM CPELIE;

BJIAJICHUE CHUCTEMOM XHWMHUYECKUX 3HAHWW, KOTOpas BKJIIOYAECT: OCHOBOMOJIATAIOIINE
MOHATHS (XMMUYECKHH JJIEMEHT, aToM, »JJICKTpOHHAs o000J0oYKa aroma, MOJIEKyJa,
BAJICHTHOCTh, AJICKTPOOTPHUIIATEIBHOCTh, XUMHYECKass CBA3b, CTPyKTypHas ¢opmyna



(pa3BépHyTass U COKpallléHHAs), MOJIb, MOJISIPHAs Macca, MOJSPHBI 00BEM, YIIIEpOIHBIN
ckeneT, (yHKIMOHAJIbHAsI TPyIIa, pagukal, U30MEpHUs, HU30MEpbl, TOMOJOTHUYECKUU psI,
TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOA M a30TCOACPIKAIINE COCTUHEHUs], MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC COCIUHEHMS); TECOPUM M 3aKOHBI (Teopus
CTpoeHusi oprannueckux BemectB A. M. ByTiepoBa, 3akoOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XUMHHU; MUPOBO33PEHUECCKHE 3HAHUS, JICKAIUE B
OCHOBE MOHUMAaHMSI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUHU, (DaKTOIOTUYECKHE
CBEJICHUSI O CBOMCTBaxX, COCTaBe, MOJIYYEHUH M OE€30MaCHOM HCIOJIB30BAHUM BaKHEUIITHUX
OpraHUYECKHX BEIIECTB B OBITY U MPAKTUUYECKOM ESITEIHLHOCTH YEIOBEKA;

c(hopMUPOBAaHHOCTH  YMEHUW  BBIABISATH  XapaKTepHbIE  MPU3HAKA  TOHSATHH,
yCTaHABIMBATh UX B3aUMOCBSI3b, UCIOIB30BATh COOTBETCTBYIOIIUE MOHATHS MPU OMUCAHUU
COCTaBa, CTPOCHUS U NPEBPALICHUN OPraHUYECKUX COCAUHECHU;

c(hopMUPOBAaHHOCTH YMEHHI UCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS
MOJICKYJISIDHBIX W CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpamEHHOW) (OpMYT OpraHUYECKUX
BEIIECTB M YPaBHCHUN XMMHUYECKUX PpEAKIMM, W3roTaBIMBaTh MOJACIH  MOJEKYI
OpraHWYeCKUX BEHIECTB JJIA WUIIOCTPAIIMM WX XUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

copMUpPOBAaHHOCTh  YMEHUM  YCTAHABIMUBATh  MPUHAMICKHOCTh  HM3YyUYCHHBIX
OpraHWYECKHUX BEHIECTB MO KX COCTAaBy M CTPOCHUIO K OINpeAeIEHHOMY KIacCy/TpyIie
COeTMHEHUN (yrnmeBogopobl, KHUCJIOPOT u a30Tco/IepIKaIre COCTUHEHUSI,
BBICOKOMOJICKYJIIDHBIE ~ COCAMHEHUs), JaBaTh KM Ha3BaHUS TI0  CHCTEeMaTHYEeCKOM
Homenknarype (IUPAC), a Takxke TPUBOAUTh TPUBHAIBHBIC Ha3BaHUS OTIEJIBHBIX
OpraHUYECKUX BEIIECTB (ITWICH, MPOMUJIEH, alleTWICH, dTWICHIJIUKOIb, TIHUIEPUH, (EHO,
dbopmanbaerua, ameTaNbAeTull, MypaBbHHAs KHUCIOTA, YKCYCHas KHCIIOTa, OJEHWHOBAs
KHUCIIOTa, CTEapUHOBAsI KUCJIOTA, TIIF0K03a, (PPYKTO3a, KpaxMall, 1eJUIH0I103a, TIIUIHH);

c(hopMUPOBAaHHOCTh YMEHHS OMPEACNIATh BUJBI XUMHUYECKOW CBSI3M B OPraHUYECKHX
COEMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAaHHOCTh YMEHHUS NMPUMEHATH MOJIOKEHUS TEOPUM CTPOCHHS OPraHHUYECKUX
BenecTB A. M. bytnepoBa aiis 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHMH XapaKTepH30BaThb COCTaB, CTpOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOWMCTBA THUIIMYHBIX NPEACTABUTENECH pa3IMYHBIX KIJIACCOB OPraHUYECKUX
BEIECTB (METaH, 3TaH, JTWUJIEH, NPOIWICH, aleTWIeH, OyramueH-1,3, metunOyraauen-1,3,
O€H30J1, METaHOJI, ATAHOJI, ATHJICHIIIUKOIb, TTUIEPUH, (EHOI, alleTallbJeTH ], MypaBbUHAS U
YKCyCHasi ~ KHUCJIOTBhI, [DJIIOKO3a, Kpaxmajd, LeJUI0J03a, AaMUHOYKCYCHas  KHUCJOTa),
WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HHMHU YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUH C UCTIOIh30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAaHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHHUKHU YIJIIEBOJOPOMHOTO CHIPBS
(redTh, TPUPOMHBIN Ta3, Yrojib), CIOCOOB MX MEPEpPadOTKH W MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB MEepepadOTKY;

c(hOpMHPOBAaHHOCTh YMEHUW TPOBOAUTH BBIUHUCICHUS MO XUMHYECKAM YPAaBHEHUSIM
(macchl, 00bEMA, KOJTUYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA PEAKIUH [0 U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OAHOTO U3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN );

c(hopMHUPOBAaHHOCTh YMEHHMH BIaJACTh CHCTEMOW 3HAaHMK OO0 OCHOBHBIX MeETOMaX
HAay4yHOT'O TIO3HAHUSA, HMCHOJb3yeMbIX B XUMHUU NPHU HU3YYEHUU BEHIECTB U XUMHUYECKHUX
ABICHUN (HAOMIOAEHUE, U3MEPEHHUE, OKCIHEPUMEHT, MOJAEIUPOBAHUE), HCIIOIb30BaATh
CUCTEMHbIE XUMHUUYECKHE 3HAHWS JUIsl TPUHATUS PEUICHU B KOHKPETHBIX >KMU3HEHHBIX
CUTYaIlUsIX, CBI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

c(hopMHPOBAaHHOCTH YMEHUH COOIOAATH MPABUIIA TIOIH30BAHMS XUMHUYECKONU TIOCYION U
nabopaTopHbBIM  00OpyJIOBaHMEM, a Takke MpaBWia oOpalleHus C BelecTBaMH B
COOTBETCTBUH C MHCTPYKIUSIMHU 10 BBIMOJTHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OMBITOB;

c(hopMUPOBAaHHOCTh YMEHUMN IUIAHUPOBATH W BBIMOJIHATh XUMUYECKUU SKCIEPUMEHT
(npeBpallleHUs OPraHUYECKUX BEIIECTB MPHU HArpeBaHUU, IMOJYYEHUE STUJICHA U U3YUYCHUE
€ro CBOWMCTB, KaUeCTBEHHbIC PEAKIMU OPraHUYECKUX BEUIECTB, JAeHAaTypauus OEJIKOB MpHU
HarpeBaHWU, IIBETHbIE peEakuu OEJIKOB) B COOTBETCTBUU C NpaBUJIAMU TEXHUKHU
0e3omacHOCTH MpU OOpalleHuu C BellecTBaMU M J1a0OpaTOPHBIM  00OPYIOBaHUEM,



MPENCTaBIATh PE3yAbTaTbl XUMHUYECKOTO HSKCIepUMEHTa B (OpME 3amuch ypaBHEHUU
COOTBETCTBYIOUIMX PEAKIMI U (POPMYIMPOBATH BEIBOJBI HA OCHOBE ATUX PE3YJbTATOB;

c(hOpMHPOBAaHHOCTh YMEHUU KPUTHUYECKHU AHAIM3UPOBATh XUMHUYECKYIO MH(OPMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (cpeiacTBa maccoBod uH(popmauuu, WHTEepHET U
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHMH COOJIONATh IIpaBUiIa 3KOJOTMYECKU LEIecCO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOM AEATEIBHOCTH B IEJIAX COXPAHEHHUS CBOErO 3J0POBbS U
OKpY’Karolle IMIPUPOIAHOMN Cpebl, 0CO3HABATh ONIACHOCTDH BO3AEHUCTBHUS Ha JKUBbIE OPraHU3MBbI
ONPEIEIEHHBIX OPTraHUYECKUX BEIIECTB, NMOHMMAs cmblci nokaszarensa [IJIK, moscHsaTe Ha
IpUMEpPaxX CHOCOObl YMEHBIIEHHS M MPEAOTBpAllleHHs] HMX BpPEIHOTO BO3JIEWUCTBHUS Ha
OpraHU3M 4Y€JIOBEKa;

ISt 00y4arolUXCsl ¢ OrPAHUYEHHBIMU BO3MOYKHOCTSIMHU 3/10pPOBbs: YMEHUE MPUMEHSTDH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U XMMHYECKUX SIBICHUI;

IUIA CIeNbIX M CIa0OBUAAIIMX OOy4YaloOIUXCsA: YMEHHE MCIOJIb30BaTh peEIbe(HO-
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns nns 3anucu Xxumudeckux Gopmyi.



TEMATHUYECKOE IIVTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMBbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMUH
IIpenmer opranuyecko XumMuu. Teopust CTpoeHUs
1.1 pel P . p P 3 bubmoreka I1{OK https://myschool.edu.ru/
oprannyeckux coequernit A. M. bytineposa
Wroro mo pazaeny 3
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIE YIIeBOAOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HenpenenbHbie yIiieBOIOPOIBI: AIKEHBI, aTKAIUCHBI,
2.2 pel . HOPOA A 6 1 bub6moreka I{OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaThuecKue yriaeBoa0POIbI 2 bub6moreka I{OK https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOJIOB M HX
2.4 PHpoa e HOPOA 3 1 bub6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Paznen 3. Kucaopoacoaep:kamnue opranneckue coeJuHeHHust
3.1 Cruptel. Deron bubmmoreka [1OK https://myschool.edu.ru/
3.2 Anwaerunsl. KapOoHoBbie kucaoThl. CiaoxHbIC 3DUPBI 1 bu6muoreka L{OK https://myschool.edu.ru/
3.3 VrimeBoanl 1 bu6muoreka LIOK https://myschool.edu.ru/
Hroro o pazzeiny 13
Pa3gen 4. Asorcoaepxaniye opraHn4ecKue CoOeMHECHUS
4.1 AMUHBI. AMUHOKHCIIOTEI. benku 3 bu6muoreka L{OK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnmuoreka IIOK https://myschool.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koanyectn 3
o JIEKTPOHHBbIE HU(POBLIE
Tema ypoka 0 4acoB P ungp
n/n lara o0pa3oBaTesibHbIE PeCcypChl
Bceero
1 [Ipenmer opraHM4ecKol XMMUH, €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust cTpoeHns opranndeckux coenuaeHni A. M. bytiepoBa, eé
2 P P P A YHIeP 1 bubmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE TIOJIOJKCHHS
[IpencraBnenue o kmaccubUKad OpraHudecKkux BemnecTs. HomeHnkmarypa
3 pea Purcan p - P 1 bub6moreka I{OK https://myschool.edu.ru/
(cucTemaTuveckasi) ¥ TpPUBUAIbHBIC Ha3BAHUS OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN P 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeTtaH 1 3TaH — MPOCTEHUIIHE TPEACTABUTEIN ATKAaHOB 1 bub6moreka I{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bub6moreka I{OK https://myschool.edu.ru/
7 DTWIEH U NPONWIEH — MPOCTEUIINE TPEACTABUTENN AJIKEHOB 1 bubmmoreka L1OK https://myschool.edu.ru/
8 [Ipakrtuueckas padora Ne 1. «IlonydyeHue 3TUIIeHA U U3YYCHHE €TO CBOMCTRBY 1 bubmmoreka [1OK https://myschool.edu.ru/
Anxaguensl. byranuen-1,3 u metnnoOyraguen-1,3. Ilonydenue
9 a yrak yrak yi 1 bu6moreka I{OK https://myschool.edu.ru/
CUHTETUYECKOTO KaydyKa U pPEe3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOSHHS, TOMOJIOTHUECKUHN PSIJL.
10 . p P 1 bu6muoreka I{OK https://myschool.edu.ru/
ATeTUIIEH — MPOCTEHIITNI TIPECTABUTEIb aJTIKUHOB
11 Boluncienus mo ypaBHEHUIO XUMHUYECKON peaklnu 1 bu6moreka I{OK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 1 Tolyoll. TOKCHYHOCTh apeHOB 1 bubmuoteka LIOK https://myschool.edu.ru/
I'eneTnueckas cBsI3b YIIIEBOAOPOAOB, MPUHALICKAIIMX K PA3TIUUYHBIM
13 . HOpoR piHaz B P 1 bubaunoreka [1OK https://myschool.edu.ru/
KJ1accaM
[IpupoaHbIE UICTOYHUKH YIIIEBOAOPOIOB: IPUPOIHBIN ra3 U MOMYyTHBIE
14 PHpOA r AP ﬂ,_ PHpOA yr 1 bu6muoreka I{OK https://myschool.edu.ru/
He(dTsHbIEe Ta3bl, HePTh U MPOAYKTHI €€ TepepaboTKu
[IpupoaHbIE UICTOYHUKH YIIIEBOJAOPOJIOB: MPUPOIHBIN ra3 1 MOMYyTHBIE
15 PHpOA r AOPOs PHpOAH yr 1 bu6muoreka L{OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOIYKTHI €€ nepepaboTKu
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16 KonrponbHas paboTa 1o paszzueiny «YrieBoIOpOIbD) 1 bubnmuoreka LIOK https://myschool.edu.ru/

17 IIpenenbHbIe OTHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogoponHas cBs3b 1 bubmuoteka LIOK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHI: 3TUICHIJIMKOJb U INIMLIEPUH 1 bubmuoteka LIOK https://myschool.edu.ru/
®deHout: CTpoeHUE MOJIEKYIIbI, PU3NUECKHEe U XUMUYECKHE CBOMCTBA,

19 P et ¢ 1 Bu6maorexa LIOK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaeruapl: GopMabAeTHl U aleTaabAerul. ALIETOH 1 bubmuoteka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE TIpeNiebHbIE KApOOHOBBIE KUCIOTHI: MypaBbHHAS U

21 8 pel P P 1 bu6moreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [Ipaxtuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOU KHCIOTBI» 1 bubmuoteka LIOK https://myschool.edu.ru/
CreapuHoBas U 0JICMHOBAsI KUCJIOTHI, KaK TIPEICTABUTEH BBICIITUX

23 P pel 1 bu6moreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT

24 MpbLta Kak COJIA BBICIITUX KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE IeHCTBUE 1 bub6moreka I{OK https://myschool.edu.ru/
Crnosxnble 3(UPBI KaK TPOU3BOIHBIE KApOOHOBBIX KHCIIOT. [ maponmn3

25 Pup P A P P 1 bu6moreka I{OK https://myschool.edu.ru/
CIIOXHBIX A3(UPOB

26 Kupsr: runponus, npuMeHeHne, OMOJ0THYeCcKast poJib )KUPOB 1 bubmmoreka [1OK https://myschool.edu.ru/
VraeBoasl: cocTas, Kitaccudukausa. BaxkHelme mpeacTaBuTelH: TIIF0K03a,

27 g (uran pea 1 bubmoreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemitono3a kak TpupoIHbIE TOTUMEPHI 1 bubmmoreka [1OK https://myschool.edu.ru/
Konrponbshas padora no pazneny «Kucnopoconepxaiire opraHuu4ecKue

29 P P pasAey poAcoACpHatue op 1 bu6moreka I{OK https://myschool.edu.ru/
COCIMHEHUS

30 AMUHBI: METHJIAMUH U aHUJINH 1 bub6moreka LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYECKUE COCTUHEHHUS, UX

31 Potep p 8 1 bu6muoreka I{OK https://myschool.edu.ru/
ouonorundeckoe 3HaueHue. [lentuapi

32 benku kak nmpupoaHbIE BBICOKOMOJIEKYIISIPHBIE COCIUHEHUS 1 bu6muoreka L{OK https://myschool.edu.ru/

33 OCHOBHbIE IOHATHUSI XUMHUH BBICOKOMOJIEKYIISIPHBIX COEAMHEHUIN 1 bubmuoteka [IOK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUIA.

34 g YAp g 1 bu6muoreka I{OK https://myschool.edu.ru/
[TnacTMacchl, Kaydyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
* Xumus, 10 knacce/ T'abpuensa O.C., OO1iecTBO ¢ OrpaHUUYECHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AxuimonepHoe oo61iecTBo «3naTenbcTBO

«HpOCBCI_HCHI/Ie»

METOIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISL

1. O.C.I'abpuensn, I.I"JIpicoBa «Xumust MeTtoaudeckoe nmocodbre — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMusi B TeCTax, 3ajavax,
ynpaxkaeHusnx. 10 kmace» — M.: [poda, 2023 rop.

3. O.C.I'abpuensn, [1.B.Pemeto, U.I.OctpoymoBa «3amauu o XuMuu U

crocoObI ux pemeHus» - M.: «/Ipoday, 2021ro.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Beenure _ Bemuremannsichttp://www.chemnet.ru I'azeta «Xumus» u cait
IUIsL yuuTens «f uay Ha ypoK XUMUKD)

http://him.1september.ru Equnas xomrekius LIOP: [IpenMeTHas KOJICKIHS
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaydHBIC
skcriepuMenThI: xumust. Komnekius Poccuiickoro o0mieo0pa3oBaTeibHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnrkbepoBoit

http://www alhimik.ru Bcepoccuiickas omummmaia NKOJILHAKOB 110 XUMUX



http://chem.rusolymp.ru Oprannyeckas XMMUs: SJICKTPOHHBINA YUCOHHK JIJIs
CpPEIHEN ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: IEKTPOHHBIA yU4COHUK
http://www hemi.nsu.ru OTKpbITBIH KOJISIK: XUAMHUSI
http://www.chemistry.ru JlucraHnuoHHas ONMMIIHAAA 10 XUMHUH:

TGJICKOMMYHI/IKaLII/IOHH]':Jﬁ O6paBOBaT€JIBHBII>'I IMPOCKT



IHosicHuTeapHAad 3alIUCKA

PabGouas mporpamMmma Mo XHMHH COCTAaBJICHa B COOTBETCTBHU C TpPEOOBaHUSIMU

CJICAYIOINX HOPMATUBHBIX TOKYMCHTOB!

®enepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-®3 "O6 obpa3zoBanuu B Poccuiickoi
Oenepanun';

denepabHBIM TOCYIAPCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHIAPTOM CPETHEr0 OOIIEero
o0pa3oBaHMs, YTBEPXKJECHHBIM TpUKa3oM MMUHHUCTEPCTBA OOpa30BaHHMA M HAyKH
Poccuiickoit ®eneparuun ot 17.05.2012 Ne 413, ¢ u3MEHEHUSIMH, BHECEHHBIMU
npukazoM MuHucTepcTBa 00pazoBaHusi W Hayku Poccuiickoii @enepauuu OT
31.12.2015 Nel578;

[IpumepHO#l  mporpaMmMo  JAMCUMIUIMHBI,  YTBEPKIACHHOM  MUHHCTEPCTBOM
oOpazoBanusi u Hayku Poccuiickoii ®enepanum (Wi aBTOPCKOW IMporpaMmme,
MpOLIEeNIIeH SKCIIEPTU3Y U anpodaIuio;

@denepadbHBIM  [EpEYHEM  YYEOHHMKOB,  YTBEPXKICHHBIX,  PEKOMEHJOBAHHBIX
(momyIIeHHBIX) K UCIIOJIB30BAHUIO B 00pa30BaTeIbHOM IMpoliecce B 00pa3oBaTelIbHBIX
YUPEXKJIEHUAX, PEATU3YIOUINX TPOrpaMMbI 00I1Iero 00pa3oBaHMUsL.

VY4eOHOro miaHa, roJJOBOro KaJeHJapHOTro y4eOHOro rpaduka M JOKaJbHBIX aKTOB
MKOQOY «COII Ne20» 1.0.Hanpuuk Ha 2023-2024 yaeOHBbIi TOI.

Vyeonnk «Xummus. 11 xmacc. bazowiii ypoens» Pymsutuc I'E., ®enpaman .10,
Mocksa «IIpocsemienue», 2019

Ilenu usyuenus xumuu.

1. CucreMHOe ¥ CO3HATEIBHOE YCBOGHHE OCHOBHOIO COJEP)KAaHUS KypCOB
XUMHUH,  CIIOCOOOB  CaMOCTOSTEILHOTO  TIOJIY4CHHs,  TepepabOTKH,
(YHKIMOHATIBHOTO M TBOPYECKOIO NMPUMEHEHUsS 3HAHUMN, HEOOXOAMMBIX UL
ITOHMMAaHMsI HAy4HOU KapTUHBI MUpa.

2. PackpbITHE pOSIM XUMHUH B IO3HAHUU IPUPOABI U €€ 3aKOHOB, B MaTEpHATIbHOM
o0OecrniedeHnn pa3BUTHS LUBWIM3ALMM M IIOBBIIIEHUH YPOBHS HKU3HHU
oOmiectBa, IMOHMMaHHE  HEOOXOAUMOCTH  IIKOJIBHOTO  XMMHUYECKOTO
00pa30oBaHMs KakK J€MEHTa OO0Iel KylIbTypbl U OCHOBBI KH3HEOOECIIEUeHUs
YeJIOBEKA B YCIOBUSX YXYIILICHHS COCTOSHUSA OKPY)KAIOIIEH CPEBI.

3. PackpbiTHEe yHHUBEPCAIBHOCTH M JIOTMKM €CTECTBEHHOHAyYHBIX 3aKOHOB M
TEOPHUH, IIPOLECCa NO3HAHMS IIPUPOABI M €TI0 BO3BBILIAIOIIETO CMBICIIA, TECHON
CBSI3M TEOPUU U NPAKTUKU, HAYKU U IPOU3BOJCTBA.

4. . Pa3BuTHe uHTEepeca M BHYTPEHHEH MOTHMBALMM YYalIUXCS K H3YYCHHIO
XMMHH, K XUMUYECKOMY IIO3HAHUIO OKPYXKAIOIIET0 HaC MUPa BELIECTB.

5. OBnajaeHHe METO0JIOTHel XUMUYECKOTO TO3HAHUS U UCCIIeIOBAaHUS BELIECTB,
YMEHUSMH  XapaKTepU30BaTb M IPAaBWIBHO HCIOJIb30BAaTh  BEIECTBA,
MaTepuagbl M XUMHMUYECKHE peakUuH, OObSICHATb, IPOrHO3UPOBATH U
MOJIETUPOBAaTh XUMUYECKUE SBJICHUS, pelllaTh KOHKPETHBIE MTPOOIEMBI.

6. BbipaboTka yMeHMIl W HaBBIKOB pELICHMS XUMHUYECKHMX 3aJad pa3In4yHbIX
TUIOB, BBIMOJHEHUsS JAOOPATOPHBIX OMNBITOB W MPOBEACHHUS IMPOCTHIX
HKCTIEPUMEHTAIBHBIX HCCIEJOBaHUHN, HHTEPIPETAUd XUMUUECKUX (HOpMYI U
YPAaBHEHUH U ONEPUPOBAHUS UMH.

7. BHecenme 3HauMMOro BKJaJa B (OpPMUPOBaHHE LEIOCTHOM KapTHHBI
IIPUPOJIbI, HAYYHOTO MHUPOBO33PEHHUS, CUCTEMHOIO XMMHMUYECKOTO MBIIICHHUS,
(opMHpOBaHUE HA UX OCHOBE T'YMaHHCTUYECKHUX IIEHHOCTHBIX OPHEHTUPOB U
BbIOOPA )KMU3HEHHOW TIO3ULIUH.



8. OobecrieueHne BKJIana Y4eOHOTO TIpeAMETa XUMHU B DKOJOTHYECKOE
o0pa3oBaHMe M BOCIIUTAHUE XUMHUYECKOU, IKOJIOTUIECKOM U 0OIIeH KyIbTyphI
y4aIuxcsl.

9. Hcnonp3oBaHWE BO3MOXKHOCTEH XHMHHM Kak CpEICTBA COIUAIU3AlUH U
WHIUBUAYAJILHOTO PAa3BUTHS JIMYHOCTH.

10. Pa3zBuTHe CTpemIIeHHS YYalIMXcS K MPOJOJDKEHHIO €CTECTBEHHOHAYYHOTO
00pa3oBaHMs M aaNTalliy K MEHSIOMIMMCS YCIIOBUSAM JKU3HU B OKPYXKAIOIIEM
MHUDE.

3aoauu usyuenua xumuu.

e @OpMHUpPOBAHHME Yy YYaUIUMXCS 3HAHHUS OCHOB XUMHMYECKOM HAyKH: Ba)KHEHILIHX
(akTOpOB, MOHATHI, XUMHUYECKUX 3aKOHOB U TEOPHM, SI3bIKa HAYKH, JIOCTYIHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa.

o PazBurue ymeHuil HaOmoOAATh U OOBACHATH XMMHUYECKUE SIBIICHUS, MPOUCXOASIIUE B
MIpHUpO/IE, 1abopaTopuH, B IOBCETHEBHOM KU3HU.

o ®opmupoBaHME CcleUUaIbHBIX YMEHHUH: 00pamiarbcsi C BEIIECTBAMHU, BBINOJIHATH
HECJIOXKHBIE AKCIEPUMEHTHI, cOoOMoAasi MpaBuiaa TEXHUKH O€30MaCHOCTH; IPaMOTHO
MIPUMEHATh XUMHUYECKHE 3HAaHUS B OOIICHNUH C IPUPOON U B OBCETHEBHOM KU3HH.

o PackpbiTHE T'yMaHUCTHYECKOW HAIPaBICHHOCTH XMMHH, €€ BO3pACTAOIIEH PO B
pELIeHUH [IIAaBHBIX MpoOJieM, CTOSALIUX TMEepeN YeJIOBEYECTBOM, U BKIJIaJa B HAYYHYIO
KapTUHY MHpa.

e PazButue nMYHOCTH OOy4YaIOLIUXCA: UX HUHTEJUIEKTYaJlbHO€ UM HPaBCTBEHHOE
COBEpUICHCTBOBaHUE, (OPMUPOBAHHE Y HHUX TYMAHMCTUYECKUX OTHOIIEHUH U
9KOJIOTHYECKH 1IeJIeCO00pa3HOTO TMOBeIeHUS B OBITY W B Mpolecce TPYAOBOM
JEeSATENBHOCTH.

B KkadecTBe II€EHHOCTHBIX OPHUEHTHUPOB XHUMHYECKOTO 00pa30BaHUs BBICTYMAIOT
00BEKTHI, U3y4aeMble B Kypce XUMHH, K KOTOPHIM y ydamuxcsi GOopMHUPYETCsl LIEHHOCTHOE
otHouieHue. [Ipu 3TOM Beaylyro posib UTPArOT MTO3HABATENIbHbBIE [ICHHOCTH, TaK KaK JaHHbBIN
yueOHBI MpeaMeT BXOAUT B TPYNIy MPEIMETOB MO3HABATENBHOIO IHMKIA, IVIaBHAs LIEb
KOTOPBIX 3aKJIFOYAETCS B U3yYEHUU TPUPOIBI.

OcHOBY noznasamenvHvix YeHHOCmel COCTABISAIOT HAay4dHblE€ 3HAaHUS M Hay4dHbIE
MeTo/Ibl o3HaHus. [lo3HaBaTenbHbIE LIEGHHOCTHBIE OpPUEHTAlMH, (OpMUPYEMbIE B Mpoliecce
W3Y4YEHUS] XUMUH, IPOSBISAIOTCS B IPU3HAHUU:

1. LEeHHOCTH HAyYHOTO 3HAHUS, €T0 MPAKTUYECKOI 3HAYMMOCTH, JJOCTOBEPHOCTH;

2. IEHHOCTU XMMUYECKUX METOJIOB HCCIIEIOBAaHNUS )KUBOU U HEKUBOU MPUPOIBI.
Pa3Butne no3HaBaTenbHbIX [IEHHOCTHBIX OPUEHTALMM COAEpXaHUs Kypca XUMHUHU MO3BOJISET
chopMupoBarh:

e  YBAXKHTEJIbHOE OTHOLLEHUE K CO3UAATEIbHOM, TBOPUECKOM JESTEINbHOCTH;

e TOHUMMaHUS HEOOXOAUMOCTH 370POBOTO 00pa3a KU3HU;

e TMOTPEOHOCTH B 0OE3YCIIOBHOM BBINOJIHEHUH MPaBHI 0OE30MAaCHOTO HCIIOIb30BaHUS

BEILIECTB B IOBCEAHEBHOM KU3HU;

e CO3HaTeNbHBIN BIOOP Oyaymiel nmpodeccuoHanbHOM NesITeNbHOCTH.

Kypc xumuu o6namaer BO3MOXKHOCTAMHU A (OPMHUPOBAHHUS KOMMYHUKATHBHBIX
LIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBIIAIOT IIpOLECC OOIIEHHS U TpaMOTHas peub.
KoMMyHUKaTHBHBIE IEHHOCTH CIIOCOOCTBYIOT:

¢ IPAaBUIBHOMY HCIOJIb30BAHNIO XMMHUYECKON TEPMUHOJIOIMH U CUMBOJIUKY;

e pPa3BUTHIO NOTPEOHOCTH BECTH JMAJOL, BBICIYIIMBAaTh MHEHHE OIIOHEHTA,
y4acTBOBATh B TUCKYCCUU;

e Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAKaTh U apryMEHTUPOBAHHO OTCTaWBaTh CBOIO
TOUKY 3PEHUS.



Jannasi mporpaMma mpeaycMarpuBaeT (OPMUPOBAHUE Y YYAIIUXCS OOIMIEeydeOHBIX
YMEHHI ¥ HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATEILHOCTH U KIIIOYEBBIX KOMITETCHIH. B
9TOM HAIPABJICHUU MPUOPHUTETAMH U Y4EOHOTO MpeaMeTa «XHUMHS» B CTapUIei HIKoJe Ha
0a30BOM ypPOBHE SIBIISFOTCS:

e YMEHHE CaMOCTOATEIbHO U MOTUBHUPOBAHHO OPIaHU30BbIBaTh CBOIO I103HABATENIbHYIO
JESITeIbHOCTh (OT MMOCTaHOBKH €U JI0 MOJYyYEHMS U OLIEHKU Pe3yabTara);

e  OIpe/eeHUE CYUTHOCTHBIX XapaKTEPUCTUK U3Y4aeMOro 00ObeKTa;

e YMEHHME pa3BEpPHYTO OOOCHOBBIBATH CYXKJEHHS, JAaBATh OINPEAEICHUS, NPUBOJUTH
JI0Ka3aTebCTBA; OLIEHWBAHUE M KOPPEKTHUPOBKA CBOEIO MOBEACHUS B OKpYXKarollen
cpene;

e BBIMOJIHEHWE B MPAKTUYECKOW JAEATEIbHOCTM W B TIOBCEIHEBHOM KU3HU
9KOJIOTUYECKUX TPeOOBaHUM;

e HCINOJb30BAHUE MYIBTUMEIUIHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTMM AJs
00paboTKH, mepeAauyd, cucTeMaTh3aluu HHQOpMaluu, co3laHue 0a3 JaHHBIX,
MIPE3EHTALMH Pe3y/IbTaTOB M03HABATEIBHOMN U MTPAKTUUECKOH 1eATeIbHOCTH.

B ocHOBy mporpamMMbl MOJIOXKEH NPUHIMI pa3BuBaromiero odydenus. IIporpamma
ONMPAETCS] HAa Marepuai, U3ydeHHbIM B 8—9 Kiaccax, MOITOMY HEKOTOPbIE TEMBI Kypca
paccMaTpuBaIOTCsl MOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOpeTHYecKoM ypoBHe. Taxoit
MOJIXOJT TIO3BOJISIET YIIYOJISITh W pa3BUBATh MOHSATHE O BEIIECTBE M XMMHUYECKOM IIpoIiecce,
3aKpeIUIATh MPOMAEHHBIM Marepuaa B aKTUBHOM MaMsITH y4alllMXCs, a TaKKe COXPaHATh
MIPEEeMCTBEHHOCTh B IIpoIecce 00ydeHusI.

[Iporpamma oOecrieunBaeT CO3HATENBHOE YCBOEHHE YyYalllUMUCA Ba)KHEHIIHMX
XMMHYECKUX 3aKOHOB, TEOPUHM U TMOHATHH; QOpMHpYET MpEeACTaBICHHE O POJM XUMHUU B
pa3BUTUM  Pa3HOOOpA3HBIX  OTpaciiell  MPOU3BOJCTBA; 3HAKOMUT C  BEIIECTBAMU,
OKpyKaloluMu 4yesnoBeka. [Ipu 3TOM OCHOBHOE BHUMAaHHE YIENISIeTCsl CYUIHOCTH
XUMHUYECKUX peaKkIMid U MEeToJaM HX OCYIIECTBICHUS, a Takke crnocodaM 3aIiuThl
OKpYKaroIIen cpeapl.

[IporpaMmma cocraBieHa C y4eTOM BeOyHIeH pPOIM XUMHUYECKOTO SKCIEPUMEHTA.
[IpemycmarpuBatoTcsi BCe BHJIbI HIKOJIBHOIO XUMUYECKOTO SKCIIEPUMEHTa — JEMOHCTPAIIHH,
nabopaTtopHble OMBITHI U MpaKTUUYecKue padoThl. Pabouas mporpamma o XUMHH peaiu3yeTcs
yepe3 (OpMUPOBAHUE Y YydalIUXCsl OOIIEyd4eOHBIX yYMEHUN M HaBBIKOB, YHHUBEPCAIbHBIX
CHOCOOOB AESTETbHOCTH U KIIOUEBBIX KOMIETEHIIMM 3a CYET HMCIOIb30BAHUS TEXHOJIOTHI
KOJUIGKTUBHOTO OOY4YeHHMs, ONOPHBIX KOHCIIEKTOB, JUIAKTUYECKUX MAaTepuayioB, U
NPUMEHEHHUs] ~ TEXHOJOTMM  TpaduyecKoro  MpeiACTaBleHHUs  MHPOpMALMKA  TPU
CTPYKTYPUPOBAaHUU 3HAHUI.

B nenom kypc mo3BosisieT pa3BUTh NPEACTABICHUS YUAIIUXCs O TIO3HABAEMOCTH MUPA,
€IMHCTBE XUBOM W HEXKHBOW MPHUPOJIBL, CHPOPMUPOBATH 3HAHUSA O BAKHEUIIMX aCHEKTax
COBPEMEHHOW €CTECTBEHHOHAYYHOW KAapTUHBI MHpPa, YMEHHs, BOCTpPEOOBAHHBIE B
MTOBCEIHEBHOM JKU3HU U TO3BOJISIONINE OPHUEHTUPOBATHCS B OKPYKAIOIIEM MHUPE, BOCIUTATh
Yell0BeKa, 0CO3HAIOIIEro ce0sl YacThIO MPUPOJIBI.

Peanunszauwuasa JAaHHOMU nporpammMbl B
npouecce oby4yeHMUSH MOoO3BONUT yyawummc A
YCBOMUTGHL KNKWYYeBbl € XUMUYECKMHUE
OIPYIrMx HaAayK O npupope, 3HayeHUe ee ond

7
KoMmneTeHUWUMU 7 MOHATHDb Pponeb XUMMUNMH cpenowu
7
yeJyioBe4dyecCTHBa.




[Iporpamma mpeanaraeTcst [uis pabOThl IO HOBBIM ydyeOHMKaM XuMuu aBTopoB [.E.
Pynsutuca u @.I. ®denpamana, npowmeamum sxcneptusy PAH m PAO u Bowmeamum B
@enepanbHblii TIEpeueHb Y4€OHHUKOB, PEKOMEHJOBAHHBIX MUHHCTEPCTBOM OOpa30BaHHS U
Hayku P® k wucnonp3zoBaHuio B 00pa3oBaTelIbHOM Ipoliecce B 00I1e00pa3oBaTeIbHBIX
yupexieHusx Ha 2023 — 2024y4yeOHblii To1.



OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

O0asi XapaKTepPUCTHKA Y4eOHOr0 MPEeIMETA, €r0 MeCTO B CHCTEMe HAayK.

[Ipenmet «Xumus» BXOIUT B 00pa3oBaTesibHy0 001acTh «EcTecTBO3HAHMEY.

konapHBIN KypC XMMHH - OJAUH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAYYHOTO
obOpazoBanusa. OH BHOCHT CYIIECTBCHHBIN BKJIAJ] B PEIICHHE 3a/ad 00Iero oopazoBaHUs,
obecrieunBasi GOPMHUPOBAHKE Y YUAIIMXCS €CTECTBEHHO - HAyYHOW KapTHHBI MUpA, Pa3BUTHE
UX HHTEJUIEKTYaJbHbIX, TBOPUECKUX CIIOCOOHOCTEH, NMPUBUTHE IIEHHOCTHBIX OpPUEHTALMM,
MOJITOTOBKY K JKM3HM B YCJIOBMSIX COBPEMEHHOro o0ImiecTBa. PykoBOACTBYSCh 0OIIMMU
LEeIsIMU U 3aJjadaMM IIKOJIbl, U3YyY€HHE XMMUU BHOCHUT CBOM BKJIaJ B oOoraiieHue 3HaHUM
yyaluxcsi, B HMX YMCTBEHHOE pa3BUTHE, B TMOJIUTEXHUYECKYIO IOATOTOBKY K TpYAY,
BbIPA0OTKY JKM3HEHHBIX MO3MLIMHA. XHMMHS HE TOJBKO MO3HAET 3aKOHBI IPHUPOJBI U TEM
caMbIM, Hapsiay C IpYrMMH HayKamH, oObscHseT Mup. OHa BOOpY)KaeT 4eJ0oBeKa 3HaHUAMHU
JUIS €ro NpPOU3BOACTBEHHOMN JN€ATENbHOCTH, IO3BOJISIET B IPOMBIIIJIEHHBIX MaclTabax
OCYIIECTBIISATh XUMUYECKHE MTPOLIECCHI B LIEJSAX MOJNYUYEHUS! HY)KHBIX BEIIECTB M MaTepHaloB.
be3 packpbiTusi 3TON BTOpOi, NEHCTBEHHOW CTOPOHBI XUMHUHU, HE MOTYT OBITH MPaBHIBHO
BOCIIPUHATBl OCHOBBI ~ COBPEMEHHOM HAyKH. YSICHEHUE pOJIM XUMHU Kak OJHOM u3

MPOM3BOJUTENBHBIX CHJI OOLIECTBA, KaK BaXXHOTO (akTopa HAYYHO — TEXHUYECKOTO
IIporpecca BHOCUT 3HAYUTENBHBIM BKJIAJ B 3JKOHOMUYECKYIO U MOJUTEXHUYECKYIOIIOATOTOBKY
YYAIIAXCS.

1. OcHoBHBbIE 0COOEHHOCTH pabdoyeil MPOrpaMmabl.

PabGouass mporpamma paccuntaHa Ha 68 Yy4eOHBIX YacOB B COOTBETCTBHU C
KaJIeH/IapHbIM 0a3MCHBIM y4eOHBIM IIJIaHOM, MpenycMmarpuBaomuM 34 ydeOHbIX HeAeau B
2023/2024 yaebnom roay mnst 11 kmacca:

e JInst UTOrOBOTO MOBTOPEHMSI U YCIEIIHOM MOATOTOBKH K 3K3aMEHY MO XUMHHU,
OpraHu3yeTcsl HOBTOPEHHUE BCEX TEM, U3YUEHHBIX Ha CTapIIeH CTyNEHH.

e [IpumeHeHHE JEKIMOHHO-CEMHUHAPCKOTO METOJa M MOJAYJIBHOTO OOy4YeHUS
MO3BOJISIIOT YUUTENIO M3JI0KUTh Y4eOHBI Marepuad U BBICBOOOAUTH TEM
camMbIM Bpemsi aisi Oosiee (PPEKTUBHOTO MOBTOPEHUST BOIPOCOB TEOPUH H
pelIeHus 33/1a4 Ha MOCIEAYIONINX YPOKax B MpejesiaX OTBEIEHHOrO Y4eOHOTO
BpemMeHu. Takag ¢opma opraHuzaluu 3aHSATUA [O3BOJIIET  YCUIIUTh
MPAKTUYECKYI0 W MPUKIATHYIO HAIMPaBICHHOCTb IPENOJIaBaHus, aKTHUBHEE
npuoOIIaTh ydamuxcs K paboTe ¢ y4eOHHUKOM U JPYTUMHU Y4eOHBIMH
nocoOusiMu, obecreynB B pe3yibTare 0ojiee BHICOKUN YPOBEHb MOATOTOBKH
IIKOJIbHUKOB [0 XUMUU

2. ba3zoBble TpeGoOBaHNs K NPENOJABAHNIO YUeOHOT0 Kypca, K GOpMHUPOBAHUIO

OYVYH.

PaGouas mporpamma mpemycmarpuBaeT (GOpPMUPOBAHUE Y YUALIUXCS OOIIEy4eOHBIX
YMEHUU U HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JAEATEILHOCTH M KIIOUEBBIX KOMIETeHINN. B
3TOM HAIPaBICHUU npuopumemamy JUisl yaeOHOTo mpeaMera «XuMUs» B CTapIlel IKoje Ha
0a30BOM YpPOBHE SIBIISIFOTCS:

-YMEHHE CaMOCTOSATEIbHO U MOTHBUPOBAHHO OPTaHU30BHIBATh CBOIO IT0O3HABATEIIbHYIO
JEeATeNbHOCTh (0T MOCTAHOBKH LIEJN JI0 TIOJYYEHHs U OLIEHKU PEe3ylbTara);

-HMCII0JIb30BaHNE AJIEMEHTOB NPUYHHHO-CJIEACTBEHHOTO U CTPYKTYpHO-
(GYHKIIMOHATIBHOIO aHAIN3a;

-OlpeieTIeHNe CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMoro o0beKTa;

-yMEHHE pa3BEpPHYTO OOOCHOBBIBATH CYKICHMS, J1aBaTh OIpPEIETICHUS, MPHUBOAUTH
JI0Ka3aTeNbCTBA;



-OIICHMBAaHME ¥ KOPPEKTHPOBKA CBOErO IIOBEICHUS B OKpYXKarmolied cpene,
BBITIOJIHCHHUE B HpaKTH'—IeCKOfI ACATCIBHOCTU U B HOBCGHHCBHOﬁ KHU3HHU DSKOJIOTIMYCCKUX
TpeOOBaHUN;

-UCIIOJIb30BAHUE MYIBTUMEIUNHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJOTHM JUISA
00paboTKH, mepeaauu, CuCTeMaTu3aud HHOpMaIMU, CO31aHus 0a3 JaHHBIX, PE3CHTAIUH
PE3YIbTAaTOB MM03HABATEIbHON U HpaKTquCKOﬁ JACATCIIBbHOCTH.

3.MeT0)1nqec1me PEKOMCHAAIUU U TEXHOJIOTUYECCKUE HOIIXO)II)I;

B xone mpernomaBaHusi XUMHHM B CTaplIed IIKOJIE B LENAX peaTu3aliyl JIAYHOCTHO-
OPUEHTUPOBAHHOTO TIOJIX0Ja B OOYUYEHHWH YYaIIUXCs IIKOJBI-WHTEPHATa HCHOJIBb3YIOTCS
clenyronue 0o0pa3oBaTeNibHbIE TEXHOJOTHH: 3I0pOBhecOeperaroiiue, MOIyIbHO-O0JI0YHbIE,
MH(POPMAITMOHHO-KOMMYHUKAITMOHHBIE, TECTOBBIE, YPOBHEBOH Au(depeHITnaIiU, TPYIIOBOM
NESTETFHOCTH, OPraHU3alMK CAaMOCTOSITEIFHOM pabOThI, HCCIIEI0BATEIbCKHE.

Jnst  mocTKeHWsT  TOCTaBIEHHBIX  O0Opa30BaTEeNbHBIX, BOCHUTATEIBHBIX U
Pa3BUBAIOIIMX LEJIEH  HCIOIB3YIOTCS  MeTOAbI  OOYUYEeHHUS.Cl0BeCHble,  HANAOHbIe;
npakmudeckue; HOUCKOBble, UCCe008amenbCKue,; penpooyKmueHble.

A TakKe WCHOJB3YIOTCS pa3iauvHbie (POPMbI  O0yYeHHs: JICKIHs, CEMHUHap-
npaktukym, UKT-npe3eHramus, XuMHUYECKU JUKTAHT, Pa3InYHbIe BUIbl CaMOCTOSTEIbHBIX
paboT, TecT, 3a4eT.

B 61109HO-MOYNTEHOM TEXHOJIOTHUN TPUOPUTETHBIMH SBJISIOTCS (POPMBI:

Ypox — nexyus. B TedeHHe NBYX 4acOB W3JIaraeTcCsl BECh TEOPETHUYECKUN MaTepual
Tembl. Ha ocHOBe poHTaIbHON Oece/bl ¢ KIacCOM, IMTPUBJICUCHUE yUAIIUXCs K 00BICHEHUIO
YYHTEIb BBISCHIET, KAK YCBaMBAIOTCS BOMPOCH! Teopur. JlocTmkennto 6omnee 3ppexTuBHOTO
KOHEYHOTO pe3yJibTaTa CrIoCOOCTBYIOT, AIEMEHTHI IEPBUYHOTO KOHTPOJISI (HaIlpuMep, OTBETHI
Ha BONPOCHI, NUKTAHTBI, TECThl W T.J.) Ha 3THX k€ ypoKax paccMaTpuBaIOTCS Clydau
MIPUMEHEHHsI BOTIPOCOB TEOPHHM K BBIMIOJTHEHHUIO HECIOXKHBIX 3amaHuii. OOpasipl penieHui
MTOKa3bIBACT YUUTEb WM HanOOJEee MOArOTOBICHHBIM YUHUTEIEM yUalIuhcs. Ydamuecs npu
ATOM KOHCHEKTHUPYIOT JICKIIHIO.

Ypox - npaxmuxym. OCHOBHAs 3a7a4a YPOKOB MPAKTUUYECKUX 3aHATHIA 3aKJTFOUACTCS B
3aKpEIUICHHM W YIIYOJCHUH TEOPETHYECKOrO Marepuaia HW3JI0OKEHHOro Ha Jieknuu. Ha
OCHOBE OIIPOCa yYalIuXCsl ¥ MOBTOPEHHS BOIPOCOB TEOPUHU HA HECKOJIBKHUX YPOKaX YUUTEIhb
NoOMBAaETCsl TOTO, YTOOBI BCE y4allHMECs YCBOWJIM OCHOBHBIE BOIIPOCHI TEOPHH Ha YPOBHE
MpOTrpaMMHBIX TpeOoBaHUN. 3Aech ke ocymiecTBisercs auddepeHnupoBanHas pabora ¢
y4eTOM HMHTEpeca KaXKIOro YYEHHKa, BBIPAOAThIBAIOTCS yMEHUS M HAaBBIKM COCTABIICHUS
OCHOBHBIX THUIIOB XHMHYECKUX YypPAaBHEHUH U pEIICHUS THUIOBBIX XUMHUYECKUX 3aj1ad.
OOCyXal0TCs HECKOJIbKO MaTeMaTH4YEeCKHUX BAPUAHTOB PEUICHHS] OMOPHBIX (KIIFOYEBBIX)
3a/1a4, uX oopMIICHHE.

Hcnonb3ys  OuaakTU4ecKuid  Marepuan MW JOpyrue  1ocoOusi, MPOBOAUTCS
camocmoamenvHas paboma ooOyuarowe2o xapaxkmepa ¢ TOCIEAYIONIMM OOCYKIEHUEM
PE3YIBTATOB HA ATOM K€ YPOKE, BEIETCS HCTIPABICHUE OITHOOK.

Ypox — 3auem. Ilpn npoBeAeHUH 3aueTa, BOIPOCH TEOPUU K 3a4E€Ty M MPAKTHUYECKUE
3a/IaHHsI U3BECTHBI yJalleMycs 3apaHee HE MEHee, YeM 3a TPU HEJeNH J0 Hero. Yuauuecs
MOJIYYal0T MHAUMBUYyAJIbHBIEC 33JaHUs MO TeMe. /[ monydeHHs: MOJIOKUTENbHONW OLIEHKH,
ydalieMmycsi HaJio 3HaTh BOTPOCHI TEOPUH (3amucarh HyXHbIE (POPMYIIbI, TOHUMATh UX CMBICI,
pacckaszaTh O COJIEpKaHUU BOIIPOCA).

Oco0OeHHOCTH OPTOTIEIUIECKOTO PEKUMA IIKOIBI-MHTEPHATA I OOBHBIX CKOJIHO30M
yUYalIuXCsl YYUTHIBAIOTCSA B BHIOOpPE MPHEMOB 00y4YeHHsl Ha YpOKaxX: MPOBEIACHHUE B TEUYCHHE
ypoka 2-3 (GU3KyIBTMHHYTOK, COONIONEHUE PEKUMa KOHTPOJS HaJ OCAHKOW yYeHUKa IMpHU
pabote 3a yueOHBIM CTOJIOM.




B kauectBe MeTOqMUECKOW H HMH(POPMAIMOHHOW TOAICPKKH HCHOJIB3YIOTCS
WHTEpaKTHUBHBIC  HArJAgHbIE 1ocoOus, pecypcel  WuTepHera, ¢GoHO  muppOBBIX
oOpazoBatenbHbIX pecypcoB (LIOP) Lientpa noBsieHns kKBaaudukanua 1 HHGOPMAITMOHHO -
METOAUYECKOH paboThl I'. MarHUTOrOpcKa U IKOJIbHON MEIUATEKH.

Cdhopmuporannsie y yaamuxcs 3YH u OYYH B pesynsrareobydenus xumun B 10-11
KJIaccax TECHO CBSI3aHBbI CO CIENYIOIIMMHU MpeIMETaMu:

MAaTeMaTHKa: CBSI3b MEXJly BEJIMYMHAMU MAacChl U YMCIOM MOJIEH BEIIECTBA, MEXIY
KOJINYECTBOM BEIIECTBA M TEIUIOBOW DJHEPIrUeH, BBIICIUBIICHCA WM IONIOTUBLICHCS B
pe3yapTare XMMHYECKOIO B3aUMOJEHCTBMS, BBIPAXKACTCA IPAMOM NPONOPLHOHAIBHON
3aBUCHUMOCTBIO Y = K*X. OOparHasi mpornopiHoHaIbHOCTh Y=K/X BBIpaXKaeT CBSI3b MEXKIY
Maccoi pacTBOpa M €ro KOHIEHTpalued Mpu pa30aBIICHUH WM YyIapUBaHUM PACTBOPA.
Haubonee yacro Ha ypokax XMMHH IMPOU3BOAITCS Pacy€Thl C MCIIOJIb30BAHUEM TMOHSATUH
«TIPOLIEHT», IPOMOPLUL», «YPABHEHHEY.

uHpopmatuka u HWKT: Haseiku wucnons3oBanus [IOPoB  (BupTyanbHbIE
naboparopuu, MEKTPOHHbIE YUeOHUKH, SHIIUKIIONEINU, CIPABOYHUKN ), paboThl B MIHTEpHETE
IIPU CO3JJaHUM MTPE3EHTALMI 1 HalucaHus pedepaToB U HAyYHO-UCCIIEI0BATENIbCKUX padoT.

OMoJIorusi: 3HaHHE OHOJIOTUYECKONW pOJNM XUMHUYECKUX D3JIEMEHTOB (MHUKpPO- U
MaKpO3JIEMEHTOB) U MX COEIUHEHHMH B pa3IUYHbIX OMOJIOIMYECKHX Ipoleccax (reHeTHKa,
MeTaboIu3M | T.11.).

¢pu3nka: 3HaHHEe OOUIMX OOBEKTOB M3YYEHHUS, TAKMX KaK BEIIECTBO, €r0 CTPOCHHUE U
CBOMCTBA Ha MHUKpPO- M MaKpOYpPOBHSX OpraHu3alud. 3HaHUA (U3MYECKHX 3aKOHOB
coxpaHeHusi (Macchl, 3apsjia, SHEPruH) U NPUHLKIA MUHUMYyMa MOTEHIHMAIBLHON 3HEpruu
UCIOJIB3YIOTCSL U1l  COCTABJICHUS MOJICKYISIPHBIX M HMOHHBIX YPABHCHMM PpEaKLHH,
TEPMOXMMHYECKUX YPABHCHUIA.

MECTO KYPCA XUMHUHU B YYEBHOM IIJIAHE

B ydyeOHOM maHe Ha m3ydeHue XuMHuHM B 11 Kiacce oTBOIUTCS 2 ydeOHBIX Yaca B
HEJIENI0); Bcero 68 yueOHbBIX 3aHATHM.

Pacripenienienne BpeMeHH MO Te€MaM MPOTPamMMbl JIaHO OPUEHTHPOBOYHO. YUHUTEINb
MOXKET U3MEHSTh €ro B Ipejeriax roJIoBOi cyMMbl yacoB. PacmpeseneHue 4acoB 1mo temam
Oasupyercs Ha ocHOBe aBTOpckoir mporpammbl H.H. T'apei(ABTOpCKas mporpamma: XuMus.
Paboune mporpammel. [Ipenmernas muaus yueOHukoB I'. E. Pymsutuca, ®. I'. ®enpamana.
10 — 11 xmaccer / H. H. Tapa. — 2-e u3a., non. — M. : IIpocBenienue, 2019.).

Takum oOpazom, B 11 kimacce mporpamma paccuuTaHa Ha 68 4acoB, U3 pacuera - 2
y4eOHBIX yaca B HEAENIO, U3 HUX: JUIsl MPOBEIECHUSI KOHTPOJIBHBIX - 5 4acoB, MPAKTHUYECKUX
pabor - 3 Jaca.

PaGouas mporpamMmma opueHTHpOBaHA HA YUEOHUK:

Pyosumuc I'E., ®envoman @.I. Xumua. Ocnoevr odoweir xumuu. 11 Knacc.
Mockea, IIpoceewgenue, 2019 2.

TPEBOBAHUA K YPOBHIO ITOAI'OTOBKU OBYYAIOLIUXCS HA
CTYIIEHU CPEJHEI'O (ITOJIHOI'O) OBPA3OBAHMSI

B pesynbrare u3ydeHusi XMMUU Ha 0a30BOM YPOBHE YUEHUK JTOJIKEH

3namuv/nonumams:

- 6@IICHelwUue XUumMu4yecKue HOHAMUA:. BEIIECTBO, XUMHYECKHHM DJIEMEHT, aToM,
MOJIEKy/1a, OTHOCHTETbHbIE aTOMHasi M MOJICKYJISpHas MacChl, HOH, aJUIOTPOIUs, H30TOIIbI,
XUMHYECKast CBSA3b, DJIEKTPOOTPUIATENFHOCTh, BaJCHTHOCTb, CTENEHb OKHUCICHHS, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBIA 00BEM, BEIIECTBA MOJEKYISIPHOTO M HEMOJICKYISPHOTO
CTPOEHHS, PACTBOPBI, DJJICKTPOIUT U HEIIEKTPOIUT, IICKTPOJUTUYECKAs] JTUCCOIUAIIHS,
OKHUCJIUTETb U BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHHE, TETNIOBOM 3 PEeKT peakiuu,



CKOPOCTh XMMHUYECKOM peaKIuu, Karajiu3, XMMHUYECKOE PaBHOBECHE, YIJICPOJHBIM CKEIIET,
(GyHKIIMOHATBHAS TPYTINA, U30MEPHsI, TOMOJIOTHS;

- OCHOGHble 3AKOHbl XUMUU: COXPAHEHUS MAaCChl BEIECTB, IMOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

- OCHOGHbBle MeopUU XUMUU. XAMUUECKON CBSI3U, IEKTPOIUTUUYECKON TMCCOIUAINY,
CTPOCHUS OPraHUYECKUX COCTUHECHHUIA;

- GadicHelluiue eeuyecmea U Mamepuaivl: OCHOBHBIC METAJIBI M CIUIABBI, CEpHasd,
COJISIHAsI, 30THAsI U YKCYCHAasi KUCJIOTHI; IIEJI0YH, aMMHUAK, MUHEPAIbHBIC yIOOpEHUsI, METaH,
STUJICH, alleTUJICH, OEH30JI, ATAHOJI, KUPBI, MbLJa, TIIOKO3a, Caxapo3a, KpaxMall, KJIeTyaTka,
OCJIKH, UICKYCCTBEHHBIC H CHHTETHYECKHUE BOJIOKHA, KaydyKH, TIACTMACCHI;

ymembw:

- Ha3bléamb W3YYCHHBIC BEIIECTBA [0 «TPUBHAIBHOW» WM MEXIyHAPOJIHOU
HOMEHKJIATypE;

- onpeodenams. BaJEHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB, THII
XUMUYECKON CBS3M B COCAMHEHUSX, 3apsi]] MOHA, XapaKTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEAMHEHUH, OKUCIUTEIh U BOCCTAHOBUTEIb, IPUHAIIC)KHOCTh BEIIECTB K
Pa3IMYHBIM KJIacCaM OPraHUYECKUX COCTUHECHHI;

- Xapakmepuzoeamp:. ODIEMEHTBHl MaJlbIX TMEPUOJOB TIO WX TIOJOKEHUIO B
nepuonnyeckoit cucreme [[.M. MenneneeBa; oOmme XWMHYECKHE CBOWCTBA METAJUIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX U OPTaHUYCCKUX COCNUHEHHM; CTPOCHUE U
XUMHUYECKHAE CBOMCTBA M3yYEHHBIX OPTAHMYECKUX COCTUHEHUN;

- 00bACHAMYb: 3aBUCUMOCTh CBOMCTB BEMIECTB OT UX COCTaBa M CTPOCHHS; MIPUPOIY
XUMUYECKON CBS3M (MOHHOW, KOBAJICHTHOW, METAJUTMYECKOW), 3aBHCUMOCTh CKOPOCTH
XMUMHYECKOM peaklny U MOJI0KEHHUS XMMHUUECKOTO PABHOBECHSI OT Pa3IUYHbIX (DaKTOPOB:

- @bINOHAMbB XUMUYECKHM OSKCIEPUMEHT [0 PACHO3HABAHMIO BaXKHEHIIMX
HEOPraHNYECKUX U OPraHUYECKUX BEILECTB;

- BP06OOUMb CAMOCTOATEIbHBIA TOUCK XUMUYECKON HHPOPMAIINH C UCIIOIb30BaHHEM
Pa3IMYHBIX KMCTOYHUKOB (HAYYHO-TIOMYNISAPHBIX W3/aHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB VHTepHeTa); HCHONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU sl OOpabOTKH HU
nepenayr XuMudeckon nHGopMaum 1 ee IpeCTaBlIeHus B pa3InyHbIX popmax;

ucnonv3oeamsv  NPUOOpPEemMeHHble 3HAHUA U YMEHUA 6  NPAKMUYECKoul
0esamenbHOCHmU U NOBCEOHEBHOU HCUZHU ONA:

- OObBSICHEHHS XUMHUYECKHX SBJICHUM, MPOUCXOMAUIMX B TMpUpOAE, ObITY U Ha
MIPOU3BOJICTBE;

- OIpEIEIeHUs] BO3MOKHOCTH IMPOTEKAHUSI XUMHUECKUX MPEBPAICHUN B pa3InYHbIX
YCIIOBUSIX U OLIEHKH UX IOCJEICTBHI;

- SKOJIOTMYECKH I'PAaMOTHOT'O TIOBEICHUSI B OKPYKAIOLIEH Cpele;

- OLICHKU BIMSHUS XUMHUYECKOTO 3arpsi3HEHUsI OKPYXKAIIIEeW cpeibl Ha OpPraHu3M
YEJIOBEKA U IPYrUe KUBbIE OPraHU3MBbI;

- 6e30macHOro oOpallieHus ¢ TOPIOYUMHI U TOKCHYHBIMH BEIIECTBAMH, JIA0OPATOPHBIM
obopynoBaHuEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHIICHTPAIMH B ObITY U Ha IPOU3BOCTBE;

- KPUTHUYECKOH OIIEHKH JIOCTOBEPHOCTH XMMHUECKOW HH(POPMAIINU, TOCTYMAIOMIEH U3
Pa3HBIX UICTOYHUKOB.

Ilnannpyembie pe3y/ibTaThl YCBOCHHUSI Y4eOHOT0 MaTepHaJia 0 XUMHHU

Jluunocmmuuwle pezynomamot

JInuHOCTHBIE pe3yJbTaThl B cdepe OTHOLIEHHI o0y4yaommxcest K cede, K cBOeMYy
310POBbI0, K MO3HAHUIO Ce0s:

. opueHTaIusl oOyJaromuxcs Ha AOCTHIKEHHE JIMYHOTO CYACTBSI, peaTn3aIuio
MO3UTUBHBIX YKU3HEHHBIX NEPCIEKTUB, WHUIHUATUBHOCTb, KPEaTUBHOCTb, TOTOBHOCTb H



CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTh CTaBHUTh oejm u CTPOUTH
JKHU3HCHHBIC IJIAHBI;

. TOTOBHOCTh U CIIOCOOHOCTH 00ECIIEUUTh ce0e M CBOUM OJM3KHM JIOCTOWHYIO
JKU3Hb B IIPOLIECCE CAMOCTOSITEILHOM, TBOPUECKON U OTBETCTBEHHOM ACSATEIbHOCTH;
. TOTOBHOCTh M CHOCOOHOCTHh OOy4Yaromuxcsi K OTCTauBaHUIO JIMYHOTO

JOCTOMHCTBA, COOCTBEHHOTO MHEHHUSA, TOTOBHOCTh M CHOCOOHOCTH BBIpAOaTHIBATH
COOCTBEHHYIO TIO3WIIMI0 TI0 OTHOWICHHIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHAM
MPOLUIOT0 W HACTOSILIET0 HAa OCHOBE OCO3HAHUSA U OCMBICIEHUS HCTOPUH, JTYXOBHBIX
LIEHHOCTEW U JJOCTUKCHUI HAILIEH CTPaHBbI;

. TOTOBHOCTh U  CHOCOOHOCTh  OOy4aromMXcsi K  CaMOpa3BUTUIO U
CaMOBOCIIMTAHHUIO B COOTBETCTBUU C OOIIEUETOBEYECKUMHU IIEHHOCTIMU M HJealaMu
IpaXXJaHCKOTO 00IecTBa, NOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUHU, 3aHATUAX
CHOPTUBHO-037I0POBUTENBHON AEATEIBHOCTbIO;

. MIPUHATHAE U peaTu3alys EHHOCTEHN 3I0pOBOTO U Oe30macHOro o0pas3a K13HH,
Oepe’kHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PM3MUECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBBIO;

. HENpUsATHE BPEIHBIX MPUBBIUEK: KypeHUs, YINOTPEOIeHMs]  aJKOToJis,
HapKOTHKOB.

Memanpeomemmuwie pezyivmamaol

1. PeryasiTuBHbIC YHHBeEpCAJIbHbIE Y4eOHbIE 1eCTBUSA

BbINyCKHMK HAy4YUTCH:

. CaMOCTOSITEJIbHO OTpeAessaTh LeNH, 3a/aBaTh MapaMeTpbl U KPUTEpUH, IO
KOTOPBIM MOXKHO OIIPENEINTb, YTO LENIb JOCTUTHYTA;

. OLICHMBATh BO3MOXKHBIE IIOCJIECACTBHS NOCTH)KECHUS IIOCTABJICHHOM LIEIU B

JEATEIbHOCTH, COOCTBEHHOW J>XW3HH W KH3HH OKPYKAIOUIUX JIFONCH, OCHOBBIBAsCh Ha
COOOpaKEHHSIX STUKA U MOPAJIH,

. CTaBUTh W (OPMYIHpPOBAaTH COOCTBEHHBIC 3a7adyd B 0Opa30BaTeIbHOMN
JESTETBbHOCTH U )KU3HCHHBIX CUTYAIIUSX;

. OIICHUBATh PECYPCHI, B TOM YUCIIC BPeMs U JAPYTHe HEMATEPUAIbHBIC PECYPCHI,
HEOOXOIMMBIE JIJIS IOCTHXKCHUS TIOCTABICHHOM 1EITH;

. BBIOMPATh TYTh JOCTIKCHHS LEJIH, TUIAHUPOBATH PEIICHHUE TOCTaBICHHBIX
3aJa4, ONTUMHU3UPYS MaTepHaIbHbIC M HEMaTepUaIbHbIC 3aTPAThI;

. OpraHu3oBbIBaTh A(PQPEKTUBHBIA TIOUCK PECypcoOB, HEOOXOAMMBIX LIS
JIOCTHYKEHUS T10CTABICHHOH 11ETIH;

. COIOCTABIIATh TIOJYYCHHBIH pE3y/IbTaT JEATCILHOCTH C IOCTABJICHHOM

3apaHee LETbIO.

2. Ilo3HaBaTe/ibHbIEe YHHBEPCAJbHbIE YUeOHbI€ 1elCTBUS

BbINyCKHUK HAYYUTCHA:

. UCKaTh M HAXOJIUTh OOOOILEHHBIE CIOCOOBI pelieHHUs 3aJa4, B TOM YHUCIE,
OCYIIECTBIISATh PAa3BEPHYTHIH WHGOPMAIMOHHBIM MOUCK M CTABUTh HA €r0 OCHOBE HOBBIC
(yueOHble U O3HABATENIbHBIE) 3a1a4H;

. KPpUTHYCCKU OLCHUBATL U HHTCPIPETUPOBATDH I/IH(I)OpMaI_II/IIO C Ppa3HbIX
HOSHHHﬁ, pacno3HaBaTtb U q)HKCHpOBaTL IIPOTHUBOPCUUSA B I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX,
. HCIIOJIb30BAaTh pa3jiInuHbIC MOACIBbHO-CXEMATUYCCKUC CpCACTBa JJIA

MMpEaACTaBJIICHUA CYHICCTBECHHBIX CBsI3eM U OTHOIJ_IeHI/II\/'I, a TAaKXXC HpOTHBOpe"II/II\/’I, BBISABJICHHBIX
B I/IH(I)OpMaI_II/IOHHBIX HNCTOYHHKAX,

° HaxO0qUTb W MPUBOAUTHL KPUTUYCCKUC APTI'yMCHTLI B OTHOLICHUU JIENCTBUM U
Cy>K,Z[eHI/Iﬁ ApPYyroro; CHOKOMHO H Pa3yMHO OTHOCHUTBCA K KPUTHUYCCKUM 3aMCYAHUSAM B
OTHOIIIEHUU COOCTBEHHOTO CYXKICHUS, pacCMarpuBarb HUX KaK PpeCcypcC COOCTBEHHOTO
Pa3BUTHUA,



. BBIXOJIUTH 32 PAMKHU y4eOHOTO MpeAMETa U OCYIIECTBISATh IeICHANPABICHHBIN
MOKMCK BO3MOKHOCTEH ISl IUPOKOTO IMEPEHOCA CPEIICTB U CIOCOOOB JICHCTBHS,

. BBICTpPAMBaTh HMHJAMBUIYaJIbHYIO 0O0pa30BaTelbHYI0 TPAaEeKTOPUIO, YUUTHIBAs
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYpPCHBIE OTPAaHUYEHUS;

. MEHSATh U YIEPKUBATh pa3Hble MO3UIMU B I03HABATEILHON JIEATEILHOCTH.

1. KoMMyHUKaTHBHbBIE YHHBepcaIbHbIe y4eOHbIe 1elCTBUS

BoinyckHUK HAy4YMTCS:

. OCYIIECTBJISATh JIEJIOBYIO KOMMYHHUKAIIMI0O KaK CO CBEPCTHHKaMH, TaK U CO

B3pOCJIBIMU (KaKk BHYTpUM 0Opa3oBaTeIbHOM OpraHu3alii, TaKk W 3a €€ TNpeaeiamu),
noadupars TAapTHEPOB Uil JEJOBOM KOMMYHHKAllMM HCXOIS M3  COOOpaKeHWH
PE3yNbTaTUBHOCTH B3aUMOJICHCTBYS, @ HE JIMYHBIX CUMITIATHII;

. IIPU OCYIIECTBIEHUU TPYNIOBOW PabOThI OBITH KaK PYKOBOJIUTENEM, TaK U
YJIEHOM KOMaH/[Ibl B pPa3HbIX pOJIIX (FeHepaTrop UAeH, KPUTHUK, UCIIOJHUTEINb, BHICTYNAIOMINNT,
9KCHEPT U T.11.);

. KOOPJAMHUPOBATh U BBINOJIHATH PabOTy B YCIOBHSIX PEAIIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHPOBAaHHOTO B3aUMOIEHCTBUS;

. pa3BepHyTO, JIOTMYHO M TOYHO M3Jararb CBOIO TOYKY 3pEHUs C
MCIIOJIb30BAaHUEM aJIeKBATHBIX (YCTHBIX U MMMCbMEHHBIX) SI3IKOBBIX CPE/ICTB;

. pacrno3HaBaTh KOH(DIMKTOTEHHbIE CUTYAIlMN U TPEAOTBpaIlaTh KOHGIUKTHI 10
UX aKTUBHOW (ha3bl, BHICTpauBaTh JIEJIOBYI0O M OOpa30BaTElIbHYI0 KOMMYHHKAIIUIO, H30eras
JIUYHOCTHBIX OLIEHOYHBIX CYKICHHI.

B pesyabrare m3yuyeHusi yuyeOHOro mpeamera «XHMHS» Ha YPOBHE CpeIHEro
0011ero o0pa3oBaHms:

BbinmycKHMK HA 0230BOM YPOBHE HAYUMTCS:

. packpbeiBaTh Ha MpUMEpax poOJb XUMHH B (POPMHUPOBAHMHM COBPEMEHHOM
Hay4YHOU KapTHHBI MHUPa U B IPAKTHYECKON JEATEITHLHOCTH YEJIOBEKA;

. JEMOHCTPUPOBATh HAa TPHUMEPAX B3aWMOCBSI3b MEXKIYy XHUMHUEH W JAPYTUMH
€CTEeCTBCHHBIMH HAyKaMU;

. packpbIBaTh Ha TMpUMeEpax TMOJOKEHUS TEOPHUH XHMHUYECKOTO CTPOCHUS
A.M. Bbytneposa;

o nonuMath gusnueckuii cmbica Ilepuogudeckoro 3akona /.M. MenneneeBa u

Ha €ro OCHOBE OOBSCHATH 3aBUCHMOCTH CBONCTB XHMHUYECKHX 3JIEMEHTOB M 00Opa30BaHHBIX
HMHU BEIIECTB OT SJICKTPOHHOTO CTPOCHHS aTOMOB;

. OOBSICHATh  MPHYUHBI ~MHOrOOOpaswsi  BEIIECTB HAa OCHOBE  OOIIMX
IpeACTaBIeHN 00 MX COCTABE M CTPOCHHU;

. MPUMEHSThH MPaBUJIa CHCTEMATHYECKON MEKIyHAPOIHONW HOMEHKJIATYPhI Kak
CpeICTBa pa3InYCHUS U UACHTU(DUKAIINY BEIIECTB [0 UX COCTaBY U CTPOCHHMIO;

. COCTABIIATH MOJICKYJISIPHBIC M CTPYKTYPHBIC (POPMYIIBI OPraHUUECKHX BEIICCTB
Kak HocuTelell nH(OpPMAlUUd O CTPOCHHMH BEIIECTBA, €0 CBOMCTBAX W MPHHAIICKHOCTH K
OTIPEIETICHHOMY KJIACCy COCIMHEHHIA;

. XapaKTepH30BaTh OPraHUYECKHE BEIIECTBA [0 COCTaBY, CTPOCHHUIO W
CBOWCTBAM,  yCTAHABIMBATh  TMPUYUHHO-CICACTBEHHBIC  CBSI3M  MEXIY  JIaHHBIMHU
XapaKTePUCTUKAMU BEIIECTRA,

. MPUBOJIUTH TPUMEPhl XUMHUECKUX PEaKIUi, PaCKPHIBAIOIIUX XapaKTEPHBIC
CBOWCTBA THUIMYHBIX TIPEICTABUTENCH KIACCOB OPraHMYECKHX BEHIECTB C IENBI0 HX
UACHTU(DUKAIIMY U 00BICHEHUS 00JIaCTH IPUMEHCHUS;

. MIPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMHUYCCKHX PEaKIUi Ha OCHOBE
3HaHUH O THUIAX XHMHUYECKOW CBS3M B MOJICKYJIaX pPEarcHTOB M WX PEaKIMOHHOU
CIIOCOOHOCTH;



. UCIIOJIb30BaTh 3HAaHHUA O COCTaBE, CTPOCHMUM U XUMUYECKUX CBOICTBax
BEIIECTB Uil 0€3011aCHOTO MPUMEHEHHS B IPAKTHUECKON AEATEIbHOCTH;

. IPUBOIUTH  NPUMEPBHl  IPAKTUUYECKOTO  MCIOJIb30BaHMUS  MPOJIYKTOB
nepepadoTKku He(pTH U MPUPOJHOTO Ta3a, BEICOKOMOJIECKYISIPHBIX COSTUHEHNHN (MOIMATHIICHA,
CUHTETUYECKOTO Kay4yKa, alleTaTHOTO BOJIOKHA);

. IIPOBOAMTH OIBITHl IO PACMO3HABAHUIO OPraHMYECKHX BELIECTB: INMLIEPUHA,
YKCYCHOH KHCIJIOTBI, HETpPENeNbHBIX J>KUPOB, TIIOKO3BI, Kpaxmala, OEJIKOB — B COCTaBe
MUIIEBBIX POJYKTOB U KOCMETUYECKUX CPEJICTB;

. BIAJCTh NpPaBWJIAMU M TNpueMamM Oe30MmacHOM padoThl ¢ XMUMHUYECKUMH
BELIECTBAMU U JJAOOPATOPHBIM 000PYAOBaHUEM;
. YCTAHABJIMBATh 3aBHCUMOCTh CKOPOCTH XMMHWYECKOW PEAKIMU U CMEILICHUS

XHUMHUYECKOTO paBHOBECHUA OT pPa3JIMUHBIX q)aKTOPOB C OCJIBbIO ONPCACIICHUA OINTUMAJIbHBIX
YCJ'IOBI/II\/'I MPOTCKAaHUA XUMHWYCCKUX MMPOLCCCOB;

. MPUBOJIUTH IPUMEPHI THAPOJIN3A COJIEN B TIOBCEHEBHOM KU3HU YEJIOBEKA;

. MPUBOJIUTH HPHUMEPHl  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKIUil B
MIPUPO/JIE, MPOU3BOJICTBEHHBIX MpOIleccax U )KU3HEAESTEIbHOCTH OPraHu3MOB;

. MPUBOJIUTH MPUMEPhl XMMHUYECKHX pEeaKlMid, pacKphIBalOIIUX 0OIue
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIIOB;

. MIPOBOAMTH PacyeThl HAa HAXOXJACHHUE MOJIEKYISIpHOU (hopMyibl yrieBofopoaa

M0 TIPOAYKTaM CrOpaHUs M TIO €ro OTHOCHUTEIBHOM TIJIOTHOCTH M MAacCOBBIM JIOJISIM
2JIEMEHTOB, BXO/ISIINX B €r0 COCTaB;

. BIIAJICTh TMpaBWJIaMH O€30TacCHOTO OOpamieHusi ¢ E€AKUMHU, TOPIYUMHU |
TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBON XUMHH;

. OCYIIECTBIATh TMOUCK  XUMHYECKOW  HWHPOpMAMM 10  Ha3BaHUSM,
uaeHTU(GUKATOpaM, CTPYKTYPHBIM (OpPMYyJIaM BEIIECTB;

. KPUTUYECKH OIICHUBATh M WHTEPIPETHPOBATH XUMHYECKYIO HH(MOPMAIIHIO,
COJIEpPKAIIYIOCS B COOOIICHMSIX CPEICTB MaccoBOM wuH(opMmanuu, pecypcax HWHTepHera,
HAayYHO-TIOMYJISPHBIX CTAaThIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LETAX
BBISIBJIICHHSI OIITMOOYHBIX CY)KJICHHH ¥ (POPMUPOBAHUS COOCTBEHHOMN MO3UIINH;

. MPEACTARIATh IYTH PEIICHHS [IO0aIbHBIX MPOOJIeM, CTOSIIMX Tepes
YEeJI0BEYECTBOM: JKOJIOTUYECKUX, SHEPTreTUUECKUX, CHIPbEBBIX, U POJb XUMHUHU B PEIICHUU
ATUX MPOOIIEM.

COIEPXAHUE TEM YYEBHOI'O KYPCA

Tema 1. Baxknelilue XuMmu4ecKkue NOHATHS U 3aKOHBI (8 YyacoB)

Atom. Xumuueckuit anemeHT. M3otonbl. [IpocThie U cllokKHBIE BElIECTRA.

3aKkoH COXpaHEHHUS MacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBpaICHUs] SHEPTUU TIPU
XUMUYECKUX pEaKIUsAX, 3aKOH IIOCTOSIHCTBAa COCTaBa. Bemiecrtsa MOJEKYISIPHOTO U
HEMOJIEKYIISIPHOTO CTPOEHHUSI.

ArtoMHbIE opOuTanu, S-, p-, d-, f-anexrponsl. OCOOEHHOCTH pa3MEIIEHHUs HIEKTPOHOB
mo opburtansiM B aroMax MajblX M OOJBIIMX MEPHOJOB. DHEPreTUYeCKUue YpPOBHH,
noaypoBHU. CBs3b NEPUOAMYECKOTO 3aKOHA U TMEPHOAUYECKOW CHUCTEMBl XUMHYECKUX
SIIEMEHTOB C Teopueil cTpoeHuss atoMoB. KoOpOTKMil M IMHHBIA BapHaHTH TaOIUIIBI
XUMUYECKUX 371eMeHTOB. [lonokeHne B MepUOAMYECKON CHUCTEME XMMHUYECKHUX SJIEMEHTOB
BOJIOPO/1a, JIAHTAHOUIOB, aKTUHOUIOB U UCKYCCTBEHHO IMOJIYYEHHBIX 3JIEMEHTOB.

BanieHTHOCT W BaJICHTHBIE BO3MOXHOCTH aTtoMoB. llepuoanueckoe H3MEHEHHE
BaJICHTHOCTHU U Pa3MepoB aTOMOB.

PacueTnble 3amaun. Berumcienue macchl, 0ObeMa HMIIM KOJIMYECTBA BEIIECTBA II0
M3BECTHOU Macce, 00beMY UM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYIMHBIIMX B PEAKIIUIO
WJIY TIOJTYYUBILIHMXCS B PE3Y/IbTATe€ PEaKlMH BEIIECTB.

Tema 2. Crpoenue BeniecTa (7 4acoB)



Xumuueckasi cBs3b. Buabl 1 MexaHH3Mbl 00pa30BaHUS XMMHUYECKO# cBsizu. MoHHas
cBs13b. KaTroHbl u annoHbl. KoBaneHTHas HenossipHas cBs3b. KoBajeHTHasl OJsipHast CBA3b.
OnexkrpoorpunareabHocTb. CTeneHs okuciaeHus. Merammnueckas cBa3b. BogopoaHas cBsi3b.
[IpocTpaHcTBEHHOE CTPOEHUE MOJIEKY]T HEOPraHMYECKUX U OPIraHUYECKUX BEILIECTB.

Turmel KpUCTATMYECKUX PEIIETOK M CBOWCTBA BemecTB. [IpuumHBI MHOTOOOpasus
BELIECTB: U30MEPUS1, TOMOJIOTHS], aJNIOTPOIHSL, U30TOIUSI.

JdeMoHncTpauun. MoJenu HOHHBIX, ATOMHBIX, MOJIEKYISPHBIX U METAJUIMUECKUX
KpucTayuieckux pemerok. dpdexr Tunnans. Moaenu Moexynn n3oMepoB, TOMOJIOTOB.

Pacuernble 3agaun. Beruncnenue mMacchl (KOJIMYECTBa BELECTBA, 00beMa) MPOAYKTa
peaKuuM, €cau Uil €ro NOJYy4EeHHUs JaH PacTBOpP C OINPEACICHHOW MAacCOBOM JOJIel
HCXOJTHOTO BEILIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acon)

Knaccudukarms XuMuyeckrux peakliuii B HEOpraHM4eCcKkol ¥ OpraHMueckol XMMUH.

CKOpOCTh peakIiy, €€ 3aBUCHMOCTh OT PA3JINYHBIX (PAKTOPOB. 3aKOH JIEHCTBYIOLIUX
Macc. DHeprus aktuBauuu. Katanus u karanuzaropbl. OOpaTuMocCTh peakuuid. XUMHYECKOe
paBHoBecue. CMmelieHre paBHOBecHs MOJ JACWCTBUEM pa3iauuHbIX (akropos. I[IpuHiun
JlelllaTennbe. [Ipon3BOACTBO CEpHOM KHCIOTHI KOHTAKTHBIM CTIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKLUU OT KOHIIEHTPAIUU U TeMIIepaTyphbl.
Pasnokenue mnepokcuia BoIOpoJa B TPUCYTCTBMM Karanuzaropa. OmpenereHue cpesibl
pacTBopa C MOMOIIBI0 YHUBEPCAIBHOTO UHAUKATOPA.

JladopaTtopHbie onbIThl. [IpoBeneHne  peaknuiéi  HOHHOTO  OOMEHa  JyIst
XapaKTePUCTUKHA CBOMCTB AIEKTPOIUTOB.

IIpakTHyeckasi padora. Bausaue pa3audHbiXx (PaKTOPOB Ha CKOPOCTh XHMHUYECKOM
peakuuu.

Pacuernblie 3agaun. Berancienne mMacchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIyKTa
peaKIuy, €Clii M3BECTHA Macca MCXOJHOTO BEIECTBA, COAEPHKAILETO OMPEACICHHYIO JOJIO
MpUMECEH.

Tema 4.PactBopbl (7 yacoB)

Hucnepcusie cuctembl. Mctunneie pacTBopbl. CocoObl BhIpaXKEHUS KOHIEHTPALUU
pacTBOpPOB: MaccoBasi JIOJIsI pAacTBOPEHHOIO  BEIIECTBA, MOJISIPHAS ~ KOHLIEHTpaLUs.
Konnounnnsie pacTBOpsbl. 3071, TeIH.

Onexrponutuyeckas auccoruanus. CuibHbE U chadble 3MEKTPOoiuThl. KucinoTHo-
OCHOBHbBIE B3aMMOJICHCTBUA B pacTBopax. Cpena BOJHBIX pacTBOPOB: KUCIas, HEUTpaslbHas,
uienouHasi. lonHoe npousBenenue Boibl. Bogopoansiil mokasarens (pH) pactBopa.

['uaponu3 opraHMuecKuX U HEOPTraHUYECKUX COCAMHEHUH.

IIpakTuyeckas padGora. I[lpuroToBiieHHME pacTBopa C 3aJaHHOW MOJSIPHOM
KOHIIEHTpalrein

Tema 5.2yieKTpoXUMHYECKHE peaKkuH (5 4acoB)

XUMHUYECKUE HCTOYHUKM TOKa. PsAa CTaHZapTHBIX 3NEKTPOJHBIX MMOTEHIHAJIOB.
DNEeKTpOoJIU3 PacTBOPOB M paciuiaBoB. [lonamue o kopposuu memanios. Cnocobwvl 3auumol
om KOppOo3uu.

Tema 6. Metansi (12 yacos)

[TonoxeHne MeTaNIoOB B MEPUOANYECKON CHUCTEMEe XMMMYECKHX 31eMeHToB. Ooume
CBOWCTBA METAJUIOB. DNEKTPOXUMHMUYECKUI psa HampspkeHH MmetaiuioB. OOmume crnocoObl
MIOJIy4YEHUS] METAJIJIOB.

O630p MeTamoB INMAaBHBIX moArpynn (A-Tpymnm) HEpUOJUUYECKOM  CHCTEMBbI
XMUMHMUYECKHUX DJIEMEHTOB.

O630p MeramoB maBHbIX noarpynn  (b-rpymm) nmepuoaMueckodt  cucTeMbl
XUMHUUYECKHUX IEMEHTOB (MEIlb, LIUHK, MUMAaH, XpOoM, Jcele30, HUKelb, NIAmuHa).

CruiaBbl METAIIIOB.



OKcHUJIbI ¥ TUIPOKCHUIBI METAIIIOB.

JemoncTpanun. O3HakoMmJieHHE C o0OpaslamMu METauIOB W HUX COEAWHEHHI.
B3anmoneiicTBHE HIENOYHBIX U IIEJIOYHO3EMENBHBIX METAUIOB ¢ BOAOW. B3ammopeicrBue
MEIU C KHUCJIOPOJOM M cepol. Omekrposn3 pactBopa xuopuaa meau (l1). Ombrrel 1o
KOPPO3UH METAJUIOB U 3aIUTE OT HEe.

JlabopaTropHble onbIThbl.B3anMonielicTBuEe UHKA U XKeJle3a C pacTBOPaMU KHUCIOT U
mienoveld. 3HaKkoMCTBO ¢ 00pa3liaMy METAJUIOB M UX pyAaMu (paboTa ¢ KOJUICKIUSIMH).

Pacuernsbie 3agaun.Pacyersl N0 XMMHUYECKUM YPABHEHHSM, CBS3aHHBIE C MACCOBOM
JI0JI€H BBIXO/1a IPOAYKTA PEAKLIUU OT TEOPETUUECKH BO3MOKHOTO

IIpakTnueckas padora. PemeHue »3KcHepUMeHTAJIbHBIX 3aJa4 [0 TeMme
«Metajn.

Tema 7. Hemerasiani (10 yacoB)

O630p cBoiicTB HeMmeTauioB.  OKHCIUTETHbHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA
TUMWYHBIX HeMeTauioB. OKCUABI HEMETAUIOB U KUCJIOPOJOCOAEPIKALINE KUCIIOTHI.
Bogopoansie coeaMHEeHNs] HEMETAIOB.

Jdemoncrpaunu.O0pa3upl  HeMerauioB.  OOpasibl  OKCHIOB  HEMETAUIOB U
KHCIIOpoJico/iepKalnx KucioT. [openue cepsl, pocdopa, xeneza, Maruusi B KUCIOPO/IE.

JlabopaTopHble onbITbl. 3HAKOMCTBO C 00pa3llaMy HEMETAUIOB U WX MPUPOTHBIMU
coenuHeHusIMH  (pabota ¢ kojuleknusimMu). Pacrmo3HaBaHue XJIOpHAOB, Cylb(}aToB,
KapOOHATOB.

I'eneTnueckas CBS3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.

IIpakTHyeckass paGora. PemeHue JKCHEPUMEHTAJBHBIX 33424 10 TeMme
«HemeTanabn.

Tema 8. XumMus u :ku3nb. (54.)

XUMHUSA B TPOMBIIUIEHHOCTH. [IpUHIMIBI XMMHYECKOTO MPOU3BOJCTBA. XUMHKO-
TEXHOJIOTMYECKHE MPUHIMIIBI MPOMBIIUIEHHOTO TONy4eHHs MeTauioB. [Ipou3BoicTBO
yyryHa. [I[pou3BoACTBO cTau.

XuMus B ObITy. XUMUYECKasi IPOMBIIIEHHOCTh U OKPYXKaloIllas cpesa.

IpakTukym 7 4). PenieHne sKkCriepuMeHTaIbHBIX 3a7a4 IO HEOPraHUYECKOU XUMUH;
pellleHre SKCIEPUMEHTAIbHBIX 3a7ad M0 OPraHMYeCKOM XUMHUU; PELICHUE MPaKTUYECKUX
pacueTHBIX 3a/a4; MOTy4eHue, CoOMpaHue U pacro3HaBaHUE T'a30B.

KasiengapHo-TeMaTn4ecKuii IJIaH Mo y4e0HOMY NpeaMeTy

«Xumusa» (11 kiaace) Pynzuruc I.E., ®eabaman @.I.
Ha 2023-2024 y4ye6Hnbl1ii ron

Ne Ha3Banue Tembl ypoka Kou. IIo | ®akr
4YacoB | IUIAHY

Teopernueckne OCHOBBI 001IEll XUMMH
Tema 1. BaxkHelilnue XuMu4ecKue NOHATHS U 3aKOHBI (8 YyacoB)

1 AtoM. XUMHUYECKUH deMeHT. 130TONEL
IloBTOpenue npoiigenHoro B 10 k.

2 Bxonnast koHTpOIbHAsA padora Nel

w

3aKkoH COXpaHCHHUA MACCHI U DHEPTHUHU B XUMHUNU

4 HCpI/IO,I[I/I‘-ICCKI/Iﬁ 3aKOH. PacnpeaeneHI/Ie 9JICKTPOHOB B
aToOMax 3JICMCHTOB MaJIbIX IICPUOIOB.




Pacnipenenenue 31neKTpoHOB B aToMax OOJIBLINX MEPUOJIOB

6 [Tonoxenue B [1CXD Bomopoaa, 1aHTaHOUIOB,
AKTUHOMJIOB MCKYCCTBEHHO IMOJIyYCHHBIX JICMCHTOB
7 BaJleHTHOCTh ¥ BaJICHTHBIC BOBMOXHOCTH aTOMOB
8 [Teproauaeckoe H3MEHEHHE BaJICHTHOCTH U PaJyCOB
aTOMOB.
Tema 2. Crpoenue BeniecTBa (7 4acoB)
9 OCHOBHBIE BHJIBI XUMHUYECKOU CBsI3M MoHHas u
KOBaJICHTHAs CBS3b
10 | CocraBneHne EKTPOHHBIX (OPMYIT BEHIECTB C
KOBAJICHTHOH CBSI3BIO
11 Merannuueckas cBsizb. BogopoaHas cBsi3b.
12 | [IpocTpaHCTBEHHOE CTPOCHHUE MOJICKYIT
13 | Crpoenue kpucramioB. Kpucrammdeckne pemieTkH.
14 | ITpuunnaBl MHOTOOOpA3HsI BEMIECTB
15 | KonTpoabnasi pa6ora Ne2 mo tremam «BakHelimme
XMMHYeCKHe MOHATHS U 3aKOHbDY, «CTpoeHue
BellleCTBA
Tema 3. Xumnueckue peakuuu (7 4acos)
16 Knaccudukamnus XuMu4ecKux peakiuii
17 Knaccudukarnus XuMu4ecKux peakiui
18 | CxopocTh XMMHYECKHUX PEaKIIHii
19 | Cxopocth xuMuyeckux peakuuid. Kunernaeckoe
ypaBHEHUE PEaKIiu.
20 | Karanm3
21 | XuMu4ecKkoe paBHOBECHE U CIIOCOOBI €ro CMEIIECHUS
22 | Ypok-06001ieHre no TeMe «XUMHUYEeCKUE PeaKIIun
Tema 4. PactBopsl (7 4acoB)
23 | JlucnepcHble CHCTEMBI
24 CriocoObI BeIpa)keHUsI KOHIIEHTPAIIMHA PACTBOPOB




25

Pemenue 3aiau Ha IPUTOTOBIIEHUE pacTBOpa
ONpPEAEICHHON MOJIIPHON KOHLIEHTpaluu

26 | IlpakTuyeckas padora Nel [lpurorosiieHue pacrBopa
¢ 32/1aHHOM MOJIIPHOI KOHIEHTpaueH

27 | DnekrponuTHYecKas aucconnanus. BomgopomHbiit
MOKa3aTeb.

28 | Peaknuu mMOHHOTO OOMEHa

29 | Tuaponu3 opraHuYecKuX ¥ HEOPTaHNIESCKUX COCTUHEHUI

TeMa «iieKTpOXMMHYECKHE peaKIm»(5 4acoB)

30 | XuMuUecKre NCTOYHUKH TOKa

31 | Psax cTanmapTHBIX AJIEKTPOTHBIX TIOTESHITHAIOB

32 | Koppo3ust METaJIJIOB U €€ TIPEIYIPEIKICHIE

33 | Dnekrponms

34 | UtoroBasi KOHTpoJbHasi padora Ne3 3a | moyroaue mo
pa3neiy «TeopeTuuyeckue 0CHOBBI XUMHUH»

Tema 6. Metasbl. (12 yacon)

35 | OGmras xapakTepuCTHKa METAJIIOB

36 | O630p METAUIMYECKUX AIEMEHTOB A-TpyIIII

37 | O6mwmit 0030p METAUIMYECKUX AIEMEHTOB b-rpyrm

38 Menp

39 | Hunuk

40 | Turtan u Xpom

41 | XKene3o, HUKENb, IIJIaTHHA

42 | CnuiaBbl METAJIOB

43 | Okcuabl ¥ TUAPOKCHU/IBI METAJIOB

44 | IIpakTuyeckas padora Ne2 Pemenue
JKCIEePUMEHTAIBHBIX 32/124 M0 TeMe «MeTalIb»

45 Pemenue 3amau

46 | KonrpoabHasi pa6ora Ne4 mo teme «MeTaaabh»




Tema 7. «Hemeramiabn (10 yacoB)

47 | O630p HEMETAILJIOB

48 | CpoiicTBa M MPUMEHEHUE BAKHEUIITNX HEMETAIIJIOB

49 | CpoiicTBa U MPUMEHEHUE BAKHEUIINX HEMETAIIJIOB

50 | OO6mas xapaKTepuCTHKAa OKCHIOB HEMETAIOB U
KHCJIOPO/I0 COACPIKAIINX KHCIOT

51 | OkucnuTenbHbIE CBOMCTBA A30THOW U CEPHOM KUCIOT

52 | Cepnas kucinoTa 1 a30THasi KUCIOTHL. X mpuMeHeHue.

53 | BomopoaHblie coemMHeHNs HEMETAIOB

54 | T'eneTnueckas CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB

55 | IIpakTnyeckas padora Ne3. Pemenue
IKCMEPUMEHTATbHBIX 3a71a4 10 TeMe «Hemeramibi»

56 | KonTpounHasi padora Ne 5 mo teme «Hemeraini»

Tema 8 Xumus u :ku3Hb (5 yacon)

57 | XuM#us B TPOMBIIIICHHOCTH. [IpuHITUTIBI
MIPOMBIIIIJIEHHOTO MPOU3BOJICTBA

58 | XMMHKO-TEXHOJIOTHYECKHE MPUHIUIIBI TPOMBILIIEHHOTO
noytydyeHus: MmetayioB. I [pon3BoacTBO UyryHa.

59 [IpousBoacTBO cranu

60 | Xumus B ObITY

61 | Xumuueckas MPOMBIIIJIEHHOCTh U OKpYXKAroIas cpesia

Tema 9 «IIpakTukym. O6001mIeHHE»

62 Pemenune sKcrepuMeHTAJBHBIX 32124 110
HEOPraHU4eCKoN XUMHHU

63 | Pemenue 3KcnepuMeHTAIBHBIX 32124 110
OpPraHu4ecKOr XUMHH

64 | Pemenue mpaKkTH4YeCKHX PAcYETHBIX 3a/1a4

65 | [loxyuyeHue coGupaHue U pacno3HABaAHHE TA30B

66 [ToaroToBKa K KOHTPOJIBHOUM paboTe




67 | UToroBasi KOHTpoJLHasi padoTa Ne6

68 | AHanu3 KOHTPOJILHOU paboTel. OO0OIIEHNE
IIPOMIEHHOIO Marepuaa

Htoro: 68 yacoB, KOHTPOJIBHBIX PabOT-6, MPAKTHYECKUX padbOT-7.
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