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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpeIHEro oOImiero oopa3zoBaHus pa3zpaboTaHa Ha OCHOBE
OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHMs (enepanbHOil 00pa3oBaTeabHON NPOrpaMMbl CPEIHETO
obuiero oo6pazoBanus (POIlI COO), mnpencraBieHHbIX B DeneparbHOM TOCYJapCTBEHHOM
obpaszoBatensHOM cTtanjgapre COO, ¢ yuérom Konuenmuu mnpenojnaBaHus y4eOHOro mpeamera
«Xumusi» B 00pa3zoBaTelbHBIX OpraHu3anusx Poccuiickoit Deneparuu, peaau3yrOIUuX OCHOBHBIE
o0Opa3oBaTeNbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHs BOCHMTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue IIpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY HOJIX0JI0B K pa3paboTKe IpOrpaMMbl [0 XMMHUH, K OIIPEIEICHHUIO 00IIel cTpaTeruu
00y4yeHHMsl, BOCIMTAHUSA U Pa3BUTHsI 00YJAIOIUXCs CPEeICTBAMU Y4eOHOIro npeamMeTa « XUuMHUs» JUIsl
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KoHIenTyaubHble monoxkenus ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LI€JIeH, COJepKaHus, pe3ysbTaTOB O0y4eHHs U TpeOOBaHUM K YPOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHE,  IIOJIydaeMO€  BBIIYCKHMKaMHM  001ieo0pa3zoBaTeabHON
OpraHM3aluy, SBJISETCS HEOTHEMIIEMON YacThio UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPILIAIOLIIM
3TaNoM peajln3allii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIIIUX
[IEJIOCTHOM CHCTEME XHUMHUYECKOTOo 00pa3oBaHMsA. DTH LEHHOCTH KacaloTCs IMO3HAHHS 3aKOHOB
npupobl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKKEe HKOJOTHMUECKU
000CHOBAHHOT'O OTHOIIEHHSI K CBOEMY 3/I0pOBbIO U MPHUPOAHOM cpene. Peanusyercs xumuueckoe
oOpa3oBaHue OOyyaroIIMXCs Ha YpOBHE CpeAHEro oO0Iiero odpa3oBaHMs CpPEACTBaMH Yy4eOHOIO
npeaMera «XUMHsS», COAEpKAHUE U MOCTPOEHUE KOTOPOTO OMPE/ENIEHbl B IPOrpaMMe M0 XUMHH C
y4€TOM creuu(UKU HayKH XUMHHM, €€ 3HaueHHs B MO3HAHUM MPUPOJbI U B MaTEpPUAIbHOMN >KU3HU
oOmiecTBa, a Takke C Y4€TOM OOLIMX IieJied W TNPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KakK 3JI€MEHT CHCTEMBbl €CTECTBEHHBIX HayK HIPaeT 0COOYI0 pojib B COBPEMEHHOM
UBWIN3ALMN, B CO3JJaHMM HOBOH 0a3bl MaTepHajabHOM KyibTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PAllMOHAILHOTO HAyYHOTO MBILUIEHHUS, B CO3JJaHHE 1[€JIOCTHOTO MPEACTABIECHUS 00
OKpY’KalollleM MHpe Kak O €IMHCTBE HMPUPOIbI M YeJIOBEKa, KOTopoe (GopMupyercs B XMMHUHU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMHU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMM, XUMUS CTajla HEOThEMJIEMOM
4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPyaa U *KU3HHU KaXKJOr0 WieHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa CO3MJaTeNlbHas, KaK HayKa BBICOKMX TEXHOJOTHUI
HalfpaBJieHa Ha pelIeHue II00albHbIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPBEBOM,
HHEPreTHUECKOH, MUIEBOM, IKOJIOTHYECKO 0€30aCHOCTH U OXPaHbl 310POBBA.

B coorBercTBUM ¢ OOIMMH LENIMH M HPUHIUIAMU CpelHEro oodmero oOpa3oBaHUS
conepkanue npenmera «Xumus» (10-11 kmaccebl, 0a30BbIil YpOBEHb M3Y4YEHHs]) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYAOLIMXCS, HEOOXOTUMYI0 UM s
BbIPAa0OTKM MHUPOBO33PEHUYECKHX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B JKH3Hb COIMYMa,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnsiroliuMu mpeamMeTa « XUMHs» ABISI0TCS 0a30Bble Kypehl — «OpraHudeckast XUuMus»
u «OO0m1as U HeopraHu4eckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HaHWM 10 HEOPraHMYECKON XMMHUU (C BKIIOYEHHEM 3HAHHUM U3
oOrmiell XUMUM) U OpraHuyeckod XuMuu. POpMHUpPOBaHUE JTAHHON CHCTEMBbl 3HAHWH NPU MU3yYEHUU
npeaMera o0ecrneyuBaeT BO3MOXHOCTb PACCMOTPEHMsI BCErO MHOI0OOpasus BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHIA XUMUHU.

CrpykTypa cozpepxkanust KypcoB — «Opranndeckas xumusa» n «OOmas U HeopraHuyeckas
XUMHSA» cPOpMHUpOBaHA B MpPOTpamMMe MO XMMHUH HAa OCHOBE CHCTEMHOTO MOJX0/a K HM3YYECHHUIO
ydeOHOrOo MaTepuajia ¥ OO0yClIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUW Ha
ONpPENEIEHHBIX TEOPETHYECKUX YpPOBHsAX. Tak, B Kypce OpPraHMYeCKOM XHMMHUHU BELIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIIACCUYECKOM TEOPUH CTPOCHHS OPraHMYECKHX COCAMHEHUH, a
TAaK)K€ HAa YPOBHE CTEPEOXMMMUYECKHUX U DJIEKTPOHHBIX INPEICTABIECHUN O CTPOCHHUU BEIIECTB.
Cenenus 00 M3ydaeMbIX B Kypce BEIECTBaX JAlOTCS B Pa3BUTUU — OT YIVIEBOAOPOAOB [0



CJIOKHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIMHEHHMH. B Kypce opraHMyeckoil XWMHUHM TMOIY4aroT
pa3BuTHE CPOPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 00ImIEero o0Opa3oBaHHUsS TEPBOHAYAIBHBIC
NPEJCTAaBICHNUS O XUMHUYECKOW CBSI3M, KJIAcCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON peaKII1HU.

[Ton HOBBIM yIJIOM 3peHUsT B TpeaMere «XuMus» 0a30BOr0 YpOBHS PpaccMaTpHUBAETCS
U3YYEHHBIII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUA TEOPETUYECKUH MaTepuail |
(akTOJIOTHUECKUE CBEICHHS O BEIIECTBAaX M XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«OO0mas 1 HeopraHuveckas XUMHS» OO0y4arolIMMCs IPeIOoCTaBiIsieTcs BO3MOXKHOCTh OCO3HATh
3HaYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHUECKUX TTO3UIUH, TIy0Ke
MOHSTh UCTOPUYECKOE U3MEHEHHE (DYHKIUI 3TOT0 3aKOHA — OT 00001maroleil 10 00bsACHsoIEH U
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUHU, CBOMCTBAX U
NPUMEHEHHH, a TAaKXKe O XMMUYECKUX PEAKIHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHHUS
jononHsercs B Kypcax 10 wm 11 KiaccoB 2neMEHTaMU  COAEP)KAHMS, HUMEIOIIHUMHU
KYJIbTYPOJIOTMUECKUA M MPUKIAJHOM XapakTep. OTU 3HAaHUSA CIOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBS3M XHUMHH C JPYTMMH HayKaMH, pPAacKpbIBalOT €€ poiib B TO3HABATENbHOU U
IIPAKTUYECKON JEATEIbHOCTU YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAaHUIO YBAKEHHUS K IpoIEccy
TBOpUYECTBA B 0O0JIACTU TEOPUH U MPAKTUYECKUX MPUTIOKEHUN XUMUU, MOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH()OPMALMIO M MPUMEHSTh €€ AJ1 MOMOJIHEHUS 3HAHWN, PelIeHUs
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJIBHBIX MCCIEI0BaTENbCKUX 3ajad. B menom copepxanue
yuebHoro npeamera «XuUMHS» JAaHHOTO YPOBHS M3YYEHHS OPUEHTHUPOBAHO HAa (POpPMHUpPOBAHUE Y
00yJarOIUXCsl MUPOBO33PEHYCCKOW OCHOBBI IS TMOHMUMAaHHUS (PWIOCOPCKUX WJEH, TaKUX Kak:
MaTepuaibHOE E€IMHCTBO HEOPraHUYECKOrO0 M OPraHM4ecKoro Mupa, oOyCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTaBOM U CTPOCHHEM, MIO3HABAEMOCTh NMPUPOAHBIX SBJICHUI MyTEM dKCIIEpUMEHTA U
pelIeHuss MPOTHUBOPEUUil MeXay HOBBIMU (akTaMM U TEOPETHYECKUMHU MPEANOChUIKaMH,
OCO3HAaHHE POJIM XMMHMHM B DPELIEHUH 3KOJOTHYECKHX MpoOiieM, a Takke MpolieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, CHIPhsI, CO3/1aHUS HOBBIX TEXHOJIOTHH U MaTEpUaOB.

B nnane pemenus 3a1a4 BOCIHUTAHUA, Pa3BUTHS U COLUANN3AIMUA 00Y4arOIINUXCS TPUHSATHIE
OporpaMMoOil MO XUMHM TOAXOJbl K ONPEAETICHUI0 COAEPKAaHUS U IOCTPOSHHs MpeaMera
IpelycCMaTpUBalOT (POPMUPOBAHUE YHUBEPCAJIbHBIX Y4YEOHBIX JEWCTBUH, HMeEOLUX 0a30Boe
3HaYeHHE IS Pa3InYHbIX BUJOB JIEATENBHOCTH: peIIeHUs IpobieM, OMCKa, aHau3a U 00paboTKU
uH(pOpMallii, HEOOXOAUWMBIX Jii HPUOOPETEHHs] ONbITa MPAKTHUYECKON M HCCIEeI0BaTEIbCKON
JeSITebHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUU XUMHUH.

B npakTtuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO 00111ero o0pa3oBaHus, TaK U HA
YPOBHE CpeiHero oouiero oOpazoBaHMs, NMPH OIpPEICIICHUN COJepPKATEIbHON XapaKTepUCTUKU
nened W3ydeHHsl TpeAMeTa HalpaBJIEHHEM MEepBOCTENEHHOW 3HAYUMOCTU  TPaJULMOHHO
npu3HaéTcst  (POPMHpPOBAHHME OCHOB XHMHYECKOM HayKM Kak o00JIaCTM  COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTHUUYECKOM JIEATEIHHOCTH YeIOBEKa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOIMYECKOM TOUKM 3pEHHUS TAaKOW MOAXOJA K ONPEACIICHUIO ILeJIed H3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorinacHO JaHHOM TOYKE 3peHHs TJAaBHBIMH LEISIMU HM3y4YeHUs INpeaMeTa «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

o dopMHpoBaHHE CHCTEMbl XMMHUYECKMX 3HAHMHA KaK BaKHEHIIeH cocTaBistonen
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOW JIeXaT KIIOYeBble MOHATHUS,
(byHIaMeHTalIbHbIE 3aKOHBI M TEOPUU XUMHH, OCBOEHHE S3bIKa HAayKH, YCBOCHHE M TOHUMaHHUeE
CYIIHOCTH JOCTYIHBIX 0000IIIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH HX
pPa3BUTHUS U CTAHOBJICHMUSI,

o (dopMHpOBaHUE U Pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJaX IMO3HAHUS BELIECTB
U XUMHUYECKUX pPEaKUuid, HEOOXOAUMBIX Uil NMPUOOpETEHHs] YMEHUH OpUEHTHPOBATHCS B MHUPE
BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTHYECKON U MOBCEIHEBHOMN
KHU3HH,

o pa3BUTHE YMEHUH U CHOCOOOB JESITENbHOCTH, CBSA3aHHBIX C HAONIOJEHUEM H
OOBSICHCHMEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM IpaBU OE30MacHOTO OOpaIleHus C
BELIECTBAMH.



Hapsiny ¢ atuM, comep:kareiibHas XapakTEpPUCTHKA LIEJIEW M 3a1ad U3yYEHHs IIpeaMeTa B
porpaMMe 10 XUMHUHM YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBHUU C HOBBIMH MPUOPUTETAMU B
CUCTeMe cpeaHero obmiero oOpasoBaHus. CerojHs B MPEMOJaBAaHUU XUMHUHU B OOJbIIEH CTETIEHU
0THAéTCsl MPEANOYTEHUE MPAKTHYECKOW KOMIIOHEHTE COJIEpKaHUs 00yUeHUS, OPUEHTHPOBAHHOW Ha
MOJTrOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaICIOUIero He HabopoM 3HAHUH,
a (YHKIIMOHAJILHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHHUSMHU aKTUBHOTO TIOJTYYCHUS
3HAHUU U NPpHUMCHCHUSA UX B peaﬂBHOﬁ JKHU3HU IJId PCIICHHUA MMPAKTUYCCKUX 3a1a4.

B cBsi3M ¢ 3THM IIpH U3YYCHUU TIpEAMETa «XUMUS» JOMUHHUPYIOIIEEe 3HAaUCHHE TPHOOPETAIOT
TaKue LeJH U 337a4M, KaK:

ajianTanus oOydJaronMXcsl K YCJIOBUSM JMHAMUYHO Pa3BUBAIONICTOCS MUpPA, GOPMHPOBAHUE
MHTEJUICKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa3OBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TIPUHSTHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >XH3HCHHBIX CHUTYAIHsX,
CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM;,

(dbopMupoBaHUE Y 00YYArOIINXCS KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTECHIIHI ), UMEIOIINX
YHUBCPCAJIBHOC 3HAUCHUC I PA3JIMYHBIX BHUAOB ACATCIBHOCTH: PCHICHUA HpO6JIeM, IIOHCKa,
aHaymm3a U o0paboTkM WH(pOpPMAIMU, HEOOXOIUMBIX IS TPUOOPETEHHs OMbITa JCATEIBHOCTH,
KOTOpass 3aHMMACT BaXHOC MCCTO B IIO3HAHUMM XHMMHUH, a TaKXKC JIA OLCHKU C HO3I/IIII/II71
9KOJIOTUYECKOH O€30IaCHOCTH XapakTepa BIHMSHHS BEIICCTB M XWUMHUYECKUX IPOILECCOB Ha
OpraHu3M 4YeJIOBEKa U MPHUPOIHYIO CPELY;

pa3BUTHE I03HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH
00y4aroluxcs: CIOCOOHOCTU CaMOCTOSATENbHO MPUOOpETaTh HOBBIE 3HAHMS 10 XHMHUU B
COOTBETCTBUHM C JKU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBbIC HH()OPMAIMOHHBIE
TEXHOJIOTUH ISl TTOMCKAa M aHalu3a y4eOHOH M Hay4YyHO-TIOMYJISIPHON WH(POPMAUU XUMHUYECKOTO
COJICPKAHUS;

dbopMHUpOBaHUE U PA3BUTHE y OOYYAIOUIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HaOJII01aTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBbI, B YaCTHOCTH,
IIpU MIAHUPOBAHUHN U TPOBCACHU N XUMHUYCCKOI'0 OKCIICPUMCHTA,

BOCIIUTaHHE y o0ydarouuxcs yOeKIEHHOCTH B TyMaHUCTUYECKON HAIpPaBICHHOCTH XMMMHU,
e€ BaXHOM pONM B pEIIEHUU TN00aIbHBIX MPOOJIEM pAlMOHAIBLHOTO MPUPOAOIOJIB30BAHNUS,
MOTIOJIHEHUSI YHEPreTHUECKUX PECypCcoB M COXPAHEHHs IPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEpeKHOTO OTHOWIEHHS K MPHUPOJIE M CBOEMY 3[I0POBBIO, a TaKKe MPHUOOpETeHHUS
OTIbITA MCTOJb30BAHUS MONYUYEHHBIX 3HAHUU JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYAIMsIX,
CBs3aHHBIX C XUMHWYCCKUMU SABJICHUSIMU.

B y4yeOHOoM muiaHe cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XuMHs» 0a30BOro ypOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmee 4MciIO 4YacoB, OTBEAEHHBIX JUIA M3YyYeHHMS XHMHUHM, Ha 0a30BOM YpPOBHE CpPEIHETO
obmero oopazoBanus, coctaisieT 68 gacos: B 10 kmacce — 34 gaca (1 gac B Heneno), B 11 kmacce —
34 gaca (1 gac B HenemIo).

COAEP)XAHUE OBYUYEHUS

10 KJIACC
OPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHUYeCKOH XUMHUHU

[Ipeamer opraHuyeckod XMMHHU: €€ BO3HHUKHOBEHHE, Pa3BUTHE M 3HAUYECHHE B MOIYYCHUH
HOBBIX BEIIIECTB U MaTE€pUaIoB. Teopusi CTpOEHUsI OpraHMYecKux coequHeHui A. M. bytieposa, eé
OCHOBHBIE TOJIOXKeHUA. CTPYKTypHBIE (OPMYJIBI OPraHUYECKUX BeliecTB. ['omomorus, u3oMepus.
XUMHYecKas CBSI3b B OPraHUUYECKUX COCTMHEHUSX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenne o KilaccuPUKAIUN OPTaHUYECKUX BelIeCcTB. HoMeHKIaTypa OopraHu4ecKux
coeuHEHUH (cucreMaTH4ecKasl) U TPUBUAIbHbIC HA3BAHUS BAKHEWIIUX INpEACTaBUTENCH KIaccoB
OpraHUYECKHUX BEILECTB.

OKCepUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M MX MpEBpallleHUui: O03HAKOMIICHHE C
06pa3uaMH OpraHN4YCCKUX BCIICCTB WM MaATCpUaJlaMU Ha HX OCHOBC, MOJICIUPOBAHHUC MOJICKYII



OpPTaHMYECKUX BEIIECTB, HAOIIOJACHNE U OMMCAHUE AEMOHCTPAMOHHBIX OMBITOB IO MPEBPALICHUIO
OpraHWYECKUX BEIIECTB MPU HarpeBaHWM (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbl: COCTaB U CTPOEHHE, TOMOJOTMYECKH psan. MeTraH W 3TaH — MNpocTenlIne
MPEJICTABUTENIA AIKAHOB: (DU3MYECKHE U XUMUYECKUE CBOMCTBA (PEaKIMK 3aMEIICHHS U TOPCHHUS),
HAXO0XJICHUE B IPUPO/IE, TOTYUCHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN psll. DTUIEH W TPOIUJIEH — MPOCTeHIIne
MPEJICTABUTENIN AJIKEHOB: (U3WYECKMEe U XHUMUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
rajJjioreHUPOBaHUs, TUIpaTaIlliU, OKUCIICHHS U TTOJTUMEPHU3ALINN ), TTOJIyYCHUE U IIPUMEHECHHE.

Ankanuensl: OyramueH-1,3 W MetunOyramueH-1,3: CTpoeHHE, BAXKHEHUIINE XUMUUYECKHE
cBoMcTBa (peakuus noaumepusanuu). [lonydenre CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUI psii. ALIETUIIEH — MPOCTEUIITNIT
MPEJICTABUTENIb ATKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHUE M XUMUYECKHE CBOWMCTBA (peakiuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS ), TOJIyUeHUE U IPUMEHEHHE.

Apensl. benzonm: cocrtaB, crpoeHue, (U3MYECKHE W XHUMHYCCKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), IMOIYYEHHE W TpUMEHeHue. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMEa (Peakyuu 2ai02eHUpPOSanUsl U HUMPOBAHUs), NOAYYeHue U
npumeHnenue. TOKCHMYHOCTH  apeHOB. ['eHeTMyeckas CBsI3b  MEXKIY  YIJIEBOJIOPOAAMH,
MIPUHAJISKALIMMHU K Pa3IMYHBIM KJIaccaMm.

[TpuponHble MCTOYHHMKHU YIIIEBOAOPOIOB. [IpuponHblii ra3 u momyTHble HETSHbIC Tra3bl.
Hedtp 1 e€ npoucxoxaenne. CriocoOsl epepadoTKu HEPTU: TeperoHKa, KPeKUHT (TePMUYECCKHIA,
KaTaduTHueckuil), muponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B MPOMBIIIEHHOCTH
U B ObITy. KaMEeHHBII yTroJib ¥ IPOIYKTHI €ro mepepadoTKy.

DKCHepUMEHTAIbHBIE METOJbl M3Y4YCHHs BEIIECTB M HMX MPEBpAIlllEHUN: O03HAKOMIICHHE C
oOpasmamMu IIacTMacc, KaydykoB M pe3uHbl, Koyuiekiuu «HedTb» u «Yrosb», MOAEIHMpPOBaHUE
MOJIEKYJI YTJIEBOJAOPOJOB U TallOTEHONMPOM3BOAHBIX, IPOBEICHHWE NPAKTUYECKOW pPabOThI:
MOJIYYCHHUE STUJICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnble 3agadu.

Brruucnenus mo ypaBHEHHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIIECTBA WU MPOAYKTA PEaKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJJHOTO U3 UCXOIHBIX
BEIIIECTB WUJIU TIPOJTYKTOB PEAKIINN).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenbHble OMHOATOMHBIE CHUPTHL. MeETaHOI U OSTaHON: CTpoeHue, (U3HYECKHue U
XUMHYECKHE CBOWCTBA (pEakIMy C aKTUBHBIMH METaJUlaMU, TalloT€HOBOJOPOAAMH, TOpPEHUE),
npuMeHeHre. BoopoHbie CBsA3M MeXAy MOJIEKyIaMu CUpToB. JleficTBUe MeTaHoIa ¥ ATaHOJIa Ha
OpraHU3M 4YeJIOBEKa.

MHoOrOoaToMHBIE CHOUPTHL. ODTWICHIJIMKOIh MW TIWLEPUH: CTpOeHHE, (GU3HYECKUEe U
XUMHUYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO IIEIIOYHBIMU METalJlaMi, KaueCTBEHHAs Peakius Ha
MHOTOaTOMHbIe cHupThl). JlelicTBue Ha opraHu3M uenoBeka. [IpumMeHeHHe TIMLEpPUHA U
STHUIICHTIIUKOJISL.

®DeHoJI: CTpOeHNE MOJIEKYIIBI, (PU3NYECKUEe W XMMHYECKUE CBOMCTBA. TOKCHYHOCTH (peHoIIa.
[Tpumenenue penona.

Anpnerunapl U kemowusl. Dopmanpaerun, areTaibACTHI: CTPOCHHE, (Qu3nUecKkue u
XUMHUYECKHE CBOWCTBA (peaklWH OKHUCICHHS ¥ BOCCTAHOBIICHHUS, KAYECTBEHHBIC PEAKIUN),
MOJTydeHUE ¥ TIPUMEHEHHUE.

OOHOOCHOBHBIE TpeNebHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAss M YKCYCHasi KHCIIOTHI:
cTpoeHne, GU3NYECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME NI Kjacca KHCIOT, PEaKIIHs
sTepudUKanmm), TMOJdydeHHne U TnpuMmeHeHue. CTeapuHOBas ¥ OJIGMHOBAsT KHUCJIOTHI Kak
MPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbljla Kak COJM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE NECUCTBUE.

CrnoxHble 3(upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['MIOponu3 CIOXKHBIX 3(UpOB.
Kupsl. I'naponus xxupos. IIpumenenne xupoB. bruonoruueckas posib XKUpPOB.

VYrneBonpl: coctaB, Kiaaccu(UKaIMs YrJIeBOIOB (MOHO-, - W Toymcaxapuabl). [mroko3a —
MPOCTEHIINY MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYNbBI, (PU3UYEeCKHe W XUMHYECKUE
cBoMcTBa (B3aumojaeicTBue ¢ ruapokcunom meau(ll), okucieHne aMMuadyHbIM pacTBOPOM OKCHIA




cepebpa(l), BoccraHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXKACHHE B TPUPOJE, NPUMCHEHHE,
ouonornueckas poib. DorocunTe3. DPyKTO3a KAaK H30MEP TITFOKO3HI.

Kpaxman u memmono3a Kak OpuUpojHbie monmMepbl. CTpoeHHe Kpaxmala M IEJUTIOJIO3bI.
Ouznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PeakIus C HOAO0M).

DKCTIEpUMEHTAIBHBIE METO/Abl HW3YYCHHUs BEIIECTB W WX MPEBPALICHUI: TPOBEACHHE,
HAOJI0/IEHUE U OMUCAHKE JIEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEaKLIUU
O/IHOATOMHBIX CIUPTOB (OKHUCIEHHE »3TaHoja okcugoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumogerictBue TimnepuHa ¢ ruapokcuaoM meau(ll)), anpaernmoB (okucieHHE aMMHUAYHBIM
pactBopom okcuga cepebpa(l) u rugpoxcunom menu(ll), B3anmoneiicTBue Kpaxmaia ¢ HMOJOM),
MIPOBEJICHUE MPAKTUYECKOU pabOThI: CBOICTBA pacTBOpA YKCYCHOM KHCIIOTHI.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEHUIO XUMUYECKON peakuu (Macchbl, 00bEMa, KOJIMYeCTBa UCXOAHOTO
BEIIIECTBA MJIM MPOJYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIHH).

A3oTCoaepKae OpraHuvIecKue COeTNHEHHS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coeauHeHus. dOusnueckre U XUMHUYECKHE
CBOWCTBA AMHHOKHCIOT (Ha MpHUMepe IIHMIuHA). buomornyeckoe 3HAY€HHE aMHHOKHUCIIOT.
Ilentunel.

benkn kak TpHPOIHBIC BHICOKOMOJICKYISIpHBIC coenuHeHus. l[lepBudHasi, BTOpUYHAS W
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa OENKOB: THUIPOJIM3, JCHATypallus,
KaueCTBEHHbIE PEAaKIIMH Ha OEJIKH.

DKCHepUMEHTAIbHBIE METOAbl W3YYEHMs BEIIECTB W HX MPEBpalICHUi: HAONIOACHHUE U
OTIMCAHNE JICMOHCTPAIMOHHBIX OIBITOB: JICHATYpAIHsI OCIIKOB IIPH HATPEBAHUU, IBETHBIC PEAKITUU
OenKOoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUSI

OcCHOBHBIE TOHSATHUS XHUMHU BBICOKOMOJEKYISPHBIX COCAMHEHUN: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb IOJIMMEPU3ALINH, CPEIHsS MOJIeKysipHas Macca. OCHOBHBIE METOIBI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHHUIN — OTUMEPU3AIIHsI U TOJMKOHICHCAIIUS.

DKcIepUMEHTATbHBIE METO/bl M3y4YeHHs BEUIECTB W WX IPEBPAIICHUIH: O3HAKOMIICHHE C
o0pa3iaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeameTHbIe CBSI3H.

Peanuzamnusi MeXINpeAMETHBIX CBA3€M MpU M3yuyeHUU opraHuyeckoil xumuu B 10 kmacce
OCYIECTBIISIETCSI 4Yepe3 HCIOJIh30BaHWE Kak OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHHA, TaK H
MOHSITHUM, SBISIOUINXCS CUCTEMHBIMU JIJIS1 OTJIENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecCTBEHHO-HAYYHBIC TOHATHS: SBICHUE, HAYYHBIH (haKT, THIIOTE3a, 3aKOH, TEOpHs,
aHaJM3, CUHTE3, KiaccU(UKAIUs, MEPUOJUYHOCTh, HAOMIOJACHHE, HU3MEPEHHE, JKCIEPUMEHT,
MO/JICIIMPOBaHUE.

Oduznka: MaTepus, YHEPrus, Macca, aToM, DJIEKTPOH, MOJEKYyIa, SJHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PU3NIECKUE BEIWYHHBI U SIWHUIIB HX
U3MEpEHUsl.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJOTUYECKH aKTHBHBIC BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHEepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoNOrus: MUIIEBbIE MPOAYKTH, OCHOBHI PAIIMOHAIBHOTO MUTAHUS, MOIOIIHUE CPEICTBA,
JICKaPCTBCHHBIE M KOCMETHYECKHE IperapaThl, MaTepUaIbl U3 MCKYCCTBEHHBIX M CHHTETHYCCKHX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA
Teoperuvyeckue OCHOBbI XUMHHU

XUMHYECKUH dJeMeHT. AToM. Slapo artoma, U30TOMBL. JIEKTPOHHAss 000JOYKa.
DHepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOUTaIH, S-, P-, O- 3memeHThl. OCOOCHHOCTH



pacmpesieieHusi AJIEKTPOHOB IO OpOWTANsIM B aTOMax JJIEMEHTOB TEPBBIX YETBHIPEX IMEPHOIOB.
OnekTpoHHas: KOHGUTYypalusi aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMuU4yeckux »sieMeHtoB JI. M.
MenpneneeBa. CBsi3b IEpUOANYECKOro 3aKoHa U [leproauyeckoil cucTteMbl XUMHUYECKUX 3JIEMEHTOB
J. U. MenzeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTBIX U CIOXKHBIX BEIIECTB M0 rPpyHnaM u
nepuoiaM. 3Ha4eHHE MEPUOIUIECKOT0 3aKOHA B Pa3BUTUHU HAYKH.

Crtpoenue BemiecTBa. XHMHUECKas CBs3b. Buiapl XuMudeckoil cBsi3u (KOBaJECHTHAas
HEMOJISIpHAsl W TOJIApHAsi, HOHHAs, MeTajuindeckas). MexaHu3mbl 00pa30oBaHUs KOBAJICHTHOM
XUMUYECKOW CBs3U (OOMEHHBIH M JOHOPHO-aKUENTOPHBINM). BomopomHas cBs3b. BameHTHOCTS.
DNeKTpooTpUuliaTeabHOCTh. CTeneHb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJNEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAIUIMUECKUX PpEHIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsTne o aucnepcHbix cucremax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBas 10Js
BEILECTBA B paCTBOPE.

Knaccugukanus Heopranndeckux coeanHeHnit. HoMeHkIaTypa HEeOpraHHYECKUX BEHIECTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3TIMUHBIM KIJIACCaM.

Xumuyeckas peakius. Knaccudukanus XMMHUECKHX pPEAKIUM B HEOPraHUYECKOM W
OpraHWYECKOM XMMHHU. 3aKOH COXPAHEHHUS MAacChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPAILCHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pPa3iHuHbIX (akTopoB. OOpaTUMbIE pPEaKIIHH.
Xumuyeckoe paBHOBecue. DakTOpbl, BIHSIOMIME HA COCTOSHHE XHMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekTponuTHueckas aucconuanus. CuiabHble W ciadbie dieKTposuThl. Cpema BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IIEJTOYHAS.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yUEHHs BEIIECTB M HX MPEBPAIllCHHUI: JIeMOHCTpanus
tabmui «llepuoamueckass cucremMa xumuueckux osnemeHToB J[. WM. MennaeneeBa», u3zydeHue
MoJele KPHCTAJUIMYECKUX PeHI€TOK, HaONIoJIeHHe W OMNHCAHHME JEMOHCTPAIlMOHHBIX U
Ta00OpaTOPHBIX OMBITOB (Pa3jo’KEHHE TEPOKCHAA BOJAOPOJAa B TPHUCYTCTBHHM KaTaau3aTropa,
ONPEIEIIEHUE CpPENbl PAacTBOPOB BEIIECTB C IMOMOIIBK) YHHUBEPCAIBHOIO WHIMKATOPa, PEaKIuu
MOHHOTO OOMeEHa), MpPOBEACHHE NPaKTHUECKOH paboThl «BiusgHue pa3nuyHbiXx (AKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel 10 ypaBHEHUAM XUMHUYECKUX PEAKIIMM, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHATHS «MACCOBAs JIOJIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramibl. [Tonoxxenne HemeramoB B Ilepuoguyeckoil cucteMe XMMUYECKUX DJIEMEHTOB
J. U. MenneneeBa U 0OCOOEHHOCTH CTpOeHHsSI aToMOB. (Du3MUYecKHe CBOWCTBA HEMETANIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVUMUYECKHE CBONCTBA BAXKHEHIIMX HEMETANIOB (TaJoreHoB, cepbl, a3oTa, docdopa,
yrieposia ¥ KpeMHHS) U UX COeAMHEHUN (OKCHJIOB, KUCIOPOACOASPKAMMUX KUCIOT, BOJAOPOIHBIX
COCTMHCHU).

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenne meramios B [lepuonnueckoin cucremMe XUMUYECKUX dneMeHToB []. U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX OO0O0JIOYEK aToMOB MeTauioB. OOmme
¢usnueckue cpoiicTBa MeTamwsioB. CIUIaBbl METAUIOB. DIEKTPOXUMHYECKUH PpAJ HAINPSLKEHUH
METaJIOB.

XUMHYECKUE CBOWCTBA BaXXHEUIIMX METAUIOB (HATPUM, Kajaui, KalblUid, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus MeTa/uIoB. [IpruMeHeHre MeTaioB B OBITY U TEXHHUKE.

DKCIIEpUMEHTAIbHbIE METO/Ibl U3YUYEHHUsI BEIECTB U UX MPEBPALICHUIN: NU3YYEHHE KOJUIEKIIUN
«MeTaisl U CIJIaBbI», 00pa3IoB HEMETAUIOB, PEIICHNE SKCIIEPUMEHTANIBHBIX 3aa4, Ha0II0IeHNe



U OIMCaHHWE JEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX OMNBITOB (B3aUMOJCHCTBUE THUAPOKCHIA
QIIOMUHUS C PACTBOPAMH KHUCJIOT U LIeJI0UeH, KaYeCTBEHHbIE PEeaKIIMU Ha KATHOHBI METAJIIOB).

PacuérHble 3anaum.

PacuéTsl Macchl BenecTBa WM 00bEMa ra3oB 110 M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, pacy€Thl Macchl (00bEMA, KOTUYECTBA
BEIIIECTBA) IPOAYKTOB PEAKIIMHU, €CIIM OJHO U3 BELIECTB UMEET PUMECH.

XuMHuS 4 )KU3Hb

Ponp XxumMum B oOecnieueHUM 3KOJIOIMYECKOM, SHEpreTHYecKOM M MHUIIEeBON 0e30macHoCTH,
pa3BUTHU MeAULUHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUIM.

[IpencraBiaenns 00 oOUIMX Hay4YHBIX MPUHLUIAX TPOMBIIIJICHHOTO MOIYYE€HUS BaKHEHIINX
BEILECTB.

YenoBek B MuUPE BELIECTB M MAaTEpUANIOB. BAKHEHIIME CTPOUTEIBHBIE MAaTE€pHAJIbI,
KOHCTPYKLIMOHHBIE MaTe€puallbl, KpacKH, CTEKJIO, KepamMHMKa, MaTepuallbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XuMHsS M 370pOBbE YEJIOBEKAa: IIpaBWJIa MHCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENapaTos,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEJHEBHOM JKU3HU.

MexnpeameTHbIe CBS3H.

Peanu3zanus MexnpeaMeTHbIX CBsI3ed NP U3ydyeHUH oOIiel U HeopraHuyecko Xumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK U
MOHSITUH, ABJISAIOLMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIH (aKT, TMUIIOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CHUHTE3, KiaccUpUKalMs, MEepUOJUYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJAEIMPOBAHUE,
U3MEpEHUE, SIBJICHUE.

®usnka: martepus, SHEPrus, Macca, aToOM, D3JIEKTPOH, IPOTOH, HEUTPOH, WMOH, H30TOI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTHYEeCKU ypOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NUYECKHUE BEIMUMHBI U €AUHUIIBI UX U3MEPEHHsI, CKOPOCTb.

buonorus: knerka, oOpraHms3M, D3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJTYPIHUs, MPOU3BOJICTBO CTPOMTEIBHBIX
MaTepHaoB, CEJIbCKOXO035HCTBEHHOE IIPOU3BOJICTBO, nuIieBas MIPOMBIIIIJIEHHOCTD,
(bapmarieBTHYECKasi IPOMBIIIIJIEHHOCTb, IPOU3BOICTBO KOCMETHYECKUX MPENnapaToB, MPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JIEKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBLI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yslbTaTaM OCBOEHHS OO0yYarolUMMHCS
MporpamMM CpeHero o0IIero o0pa3oBaHUs (JIMUHOCTHBIM, METANPEAMETHBIM H TMPEIMETHBIM).
HayuHo-meToanueckoit 0CHOBOM i pa3pabOTKU IIIAHUPYEMBIX PE3yIbTATOB OCBOSHHS MPOrpaMM
cpemHero o0mero o0pa3oBaHUs SBISETCS CHCTEMHO-AETENFHOCTHBINA TTOIX 0.

B cooTBercTBHUM C CHCTEMHO-JEATEIbHOCTHBIM MOJIXOJIOM B CTPYKTYpE JHMYHOCTHBIX
PE3yIbTATOB OCBOSHUS TMpeAMETa «XHUMHS» Ha YPOBHE CPEAHETO OOIIero oopa3oBaHus BbIICICHBI
CJIeIYIOIINE COCTABJISIONINE:

OCO3HaHWE OOYYaIOIHUMHUCS POCCHUICKONH TPakTaHCKOW HJIESHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJM4He MOTHUBAITUU K O0YYCHUIO;

I[EJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE KITFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOEH JESATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIMMH  I[ETOCTHOM CHUCTEME XHMHUYECKOTO
o0Opa3oBaHuS;



HaJIMYME MPABOCO3HAHUS IKOJIOTHUECKON KYIbTYpPBI U CIOCOOHOCTU CTaBHUTh LIEIHU U CTPOUTD
’KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE Pe3yAbTaThl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAlOTCS B €AMHCTBE YUeOHOMH
U BOCIHTATEIbHOU JESATENBHOCTH B COOTBETCTBHHM C T'YMaHHUCTUYECKHUMH, COLUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH M HJ€alaMH  POCCHHCKOTO TPakJaHCKOro 0OIIecTBa,
OPUHATHIMH B OOIIECTBE HOPMAaMU M MpaBWIAMH MOBEACHHUSA, CIOCOOCTBYIOIIMMH IpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YJAIOLTIXCSI.

JIM4HOCTHBIE Ppe3yNbTaThl OCBOCHUS MpenMeTa «XUMHUS» OTpa)xaroT CHOpPMHUPOBAHHOCTH
OTIBITA MTO3HABATEILHOM U MPAKTUYECKOH AESATEILHOCTH 00YUYAIOIIUXCS 110 PeaTu3aliy IPUHATHIX B
oOuiecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS

OCO3HAaHUS O0YYAIOIIMMHUCA CBOMX KOHCTUTYLHMOHHBIX NMpaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U NIPaBONOPSAKY;

NPEJICTAaBICHUS. O COLMAIbHBIX HOPMax M IMpaBWIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOH TBOPYECKOW [EATEIbHOCTH MPHU CO3JIaHUU yUEOHBIX MPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUs], JOTUKY U apryMEHTBhI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOH NEesITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOT'O OTHOLLIEHUS K UICTOPUUECKOMY U HAYYHOMY HacleAHI0 OT€YECTBEHHON XUMUU;

YBa)KEHUS K MPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUSI XUMHUH,
OCO3HAHHUA TOT'O, YTO JOCTH)KEHUSI HAYKU €CTh PE3YyJIbTaT AJIUTENbHBIX HAOIIOACHUN, KPOIOTIMBBIX
JKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpeca U MO3HAaBATEIbHBIX MOTHBOB B MIOJYYEHUH U MOCIEAYIOLIEM aHaIu3e HHPOpMauu
0 MEePEIOBbIX JOCTHKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, dTUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIIEHUBATh CHTYalluH, CBSI3aHHBIE C XMMUYECKHMHU SIBICHUSMH, U IPHHAMATH
OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE IIOBEJEHHME W IOCTYNKHM CBOMX TOBAapUUIEH C MO3ULMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX MTOCTYIKOB;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

NOHUMaHMUs LEHHOCTeH 370poBoro u Oe3omacHoro oOpas3a KHU3HHM, HEOOXOJIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/J0POBBIO;

cOOUTIO/IEHHSI TIPAaBMJI 0€3011aCHOT0 OOpaIlleH s C BeleCTBAMU B OBITY, IIOBCETHEBHON KU3HU
Y B TPYAOBOU AESATEIBbHOCTH;

MOHUMAaHMS [IEHHOCTH MPaBUJI MHIUBUIYaJIbHOTO U KOJUIEKTUBHOTO O€30M1aCHOTIO MOBEICHUS
B CUTYalUsX, YTPOKAIOLIUX 370POBbIO U KU3HU JIIOJICH;

OCO3HAHMS TMOCTEICTBUM W HENPHUATHUS BPEIHBIX MNPUBBIUEK (YMOTPEOJIEHUS aJIKOTOJI,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0o BOCHIUTAHUSA:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATENbCKON  JIEATENbHOCTH,
0O0I1IeCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTH€ B pEHIeHUH MPaKTUYEeCKUX 3a7ad COLMAJIbHOU
HaNpaBJIEHHOCTH (B PaMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY H3yUYeHHIO MpodeccHil pa3IuyHOro poja, B TOM YMCIIe Ha OCHOBE
PUMEHEHUS PEAMETHBIX 3HAHUHN 10 XUMUH;

YBa)XEHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH AESITEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHUAYaJbHON TPAaeKTOPHM 0Opa3oBaHus, Oymyiei
npodeccun U peanu3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEeOHOCTEH 00I11eCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOro OTHOIICHUSI K MPUPOAE, KaK MCTOYHUKY CYLIECTBOBAHHS
’KU3HHU Ha 3eMIie;



MOHMMAHUS TJI00AJBHOTO XapaKTepa JKOJIOTUYECKUX MPOOIeM, BIHSHHS IKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CPEIbl;

OCO3HaHMsSI HEOOXOIUMOCTH HCIIOJIIb30BAaHUS JOCTIKECHHA XUMHH JAJISl PEUICHUS BOIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOI'O HENpPUATHS ACUCTBUM, NPUHOCSIIIUX Bpel OKpY)KaloLIEH NPUPOAHOM cpene,
YMEHHsI TMPOTHO3UPOBATH HEOJIArONpUATHBIE HKOJIOTMYECKHE TOCIEACTBUS MpeapUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Msl PA3BUTOIO SKOJOTMYECKOrO MBILIUIEHUS, HKOJOTMYECKOM KYJIbTYpbI, OIbITa
JESATEIIBHOCTH  DKOJIOTMYECKOM  HApaBIE€HHOCTH, YMEHMsSI PYKOBOJACTBOBAaTbCA HMHU B
MO3HABATEIbHON, KOMMYHHUKATUBHOM U COLMANIbHON MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHON MPAKTUKU;

NOHMMaHHUA cHelu(pUKH XUMHM Kak HAyKd, OCO3HaHuMsA e poinu B (opMuUpOBaHUH
palMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHMU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MUpE KaK O €IUHCTBE MPUPOJIbl U YETIOBEKA, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUU
po0JieM COXpaHEeHUs TPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHUM JJII COBPEMEHHON LMBMIM3ALMU: B €€
TYMaHUCTUYECKOW HAMpaBICHHOCTH M BaXXHOW pOJIM B CO3JIaHUM HOBOWM 0a3pl MaTepuaibHOU
KYJBTYpBl, PEIICHUH TI00ATBHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBON U SKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00eCIIeYeHUN
YCIIOBHH YCIIEIIHOTO TPY/AA U KOJIOTMYECKH KOM(POPTHOH JKU3HU KaXKOT0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHU: IIOHUMAHHSA  CYIIHOCTH  METOJOB  IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJIy4YaeMmble 3HAHUS JUIS
aHanM3a U OObSICHEHUS SIBIICHUH OKPY)KAIOIIET0 MUPa U MIPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
Jienatb 000OCHOBAHHBIE 3aKIIOYEHHsI HA OCHOBE HaYYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LIETIbIO
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUS IS pelIeHus MpoOjeM B
peaNbHBIX KU3HEHHBIX CUTYALUX;

MHTEpeca K NO3HAHUIO U UCCIIEeI0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENpPEphIBHOMY O0Opa3oBaHHI0O U CaMOOOpa30BaHMIO, K
AKTHBHOMY IMOJIYYE€HHUIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpYZa B PA3IMYHbIX cepax NpodhecCHOHATBHOM e TeTbHOCTH.

METANPEAMETHDBIE PE3YJIbTATHBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS yUeOHOTO TIPeAMETa « XUMHS» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMble U1 (OpPMHpPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCA MEXIUCHUIUIMHAPHBIE
(MeXMpeIMeTHBIE) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOU KapTHHBI MUpa U
CHeHI/I(i)I/IKy MCTOAOB IIO3HAHUA, HCIIOJIB3YEMBIX B C€CTCCTBCHHBLIX HayKaxX (MaTepm{, BCIIECTBO,
DHEprusi, sBIEHUE, MPOIECC, CUCTEMa, HAyYHBIH (DaKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOMIOACHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTHE);

YHHUBEpCalIbHbIE yueOHbIE AeUCTBUS (ITO3HABATEIBbHBIE, KOMMYHHUKATUBHBIC, PETYISATUBHEIC),
obecnieunBaromue (popmupoBanue (PyHKIIMOHATHPHOW TPAMOTHOCTH M COITMAIBHOM KOMITETCHIIMH
o0yJaromuxcs;

CIIOCOOHOCTh ~ OOYYarOIIMXCS ~ HCIOJb30BaTh  OCBOCHHBIE  MEXKIUCIUTIIMHAPHBIC,
MHUpPOBO33PEHUYECKHE 3HAHUS W YHHBEpCAJbHbIC YyueOHble JEHCTBHS B IO3HABATEIbHOH U
COLMAJIBHOM MPAKTHUKE.

MertamnpeaMeTHble  pe3yibTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCATbHBIMH  YU4EOHBIMH
MMO3HABATEIIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMH JICUCTBUSIMU.

OBRi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeCTBHS:

CaMOCTOSITENILHO (D OPMYNIHpPOBaTh W  aKTyalU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;



ONpeAeNATh LENU MACITEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU MX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C TOCTABICHHBIMU LIEISMU;

UCIIOJIb30BaTh IPU OCBOEHUU 3HAHUH MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEISTH
XapakTepHble MpHU3HAKM TOHATMM M  yCTaHABIMBATh HX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (DAaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMYU BELIECTB U XUMUYECKUX PEAKIINA;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyKICHUs (MHAYKTHBHbIC, TEAYKTHUBHbIC, 10 aHAJIOIMU), BBIABIATDH
3aKOHOMEPHOCTH W TPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKJIIOYECHHUS;

IPUMEHSATh B IPOLIECCE IMO3HAHMS, MUCIOJIb3YEMbIE B XHMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeNIU, IPeoOpa3oBbIBaTh MOJEIIBHBIE MPEICTABICHUS — XMMUYECKUN 3HAK (CHMMBOJI) JIEMEHTA,
XuMHu4eckass (opmyna, ypaBHEHHE XUMHUYECKOM pEeakIMH — TpPH PEHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/lay, IPUMEHATh HAa3BaHHbIE MOJEJIbHbIE NPEICTaBICHUS A
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB M XUMUYECKUX PEAKIUI.

2) 0a3oBblIe HCCJIeI0BaTEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

dopMmynupoBaTh LEIM W 3aJa4d  MCCIENOBaHMSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE U
CaMOCTOSITENIFHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAYECTBE WHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KIECHUM;

BJIAQ/IETh HAaBBIKAMM CAMOCTOSITEJIbHOTO IIJIAHUPOBAaHUS U MPOBEACHUS YUYEHHYECKHX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAOMIONATh 3a XOJOM IIPOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJbI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHMS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOW MCCIEOBATENbCKOM W TNPOEKTHOW JIeATENIbHOCTH,
IPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIOMCKY METO/OB PpEUICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOUHUKAX MH(OpMAMK (HayYHO-TIONYJIsIpHAs JIUTEpaTypa
XUMHYECKOTO COJIep’KaHus, CHpaBOYHbIE MocoOus, pecypchl WHTepHeTa), aHaIM3UPOBATH
UHPOPMALIMIO PA3IMYHBIX BUAOB U (OPM MpPEACTaBIEHUS, KPUTUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dopMynupoBaTh 3ampockl M TNPUMEHATh pa3IMyHble METO/Abl IpU IOMCKE M OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OMNBIT MCIOIb30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHMAJbHYIO (OpMY MpeacTaBIeHHs HH(POpMAIK (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBe CpeACTBA NpU paboTe ¢ XUMHUYECKOM
uH(popMalel: MPUMEHATh MEXIIpeIMeTHbIEe (pu3nyecKue U MaTeMaTHueCKHe) 3HaKU U CUMBOJIBI,
dopmybl, abOpeBHaTyphl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OsiaeHHe YHHBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH A€l CTBHAIMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TEeMbl B XOJie JUaJIora W/WIM JUCKYCCHH,
BBICKA3bIBaTh  HUJ€H, (OPMYIHPOBATH CBOM  NPEJIOKEHUS  OTHOCUTEIBHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIaThb C IpPE3ECHTALMEll pe3yJIbTaTOB I103HABATEIBbHON JIEATENBHOCTH, IOJYyUYEHHBIX
CaMOCTOSITENILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
NPaKTUYECKOH PabOThl MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BELIECTB, pealH3allUUd y4eOHOTO
npoekTa ¥ (GOpPMYIHPOBATh BBIBOJABI 10 pE3yJbTaTaM IMPOBEIEHHBIX MCCIEJOBAHUN IyTEM
COTJIACOBAHUS TO3ULUI B X0J1e 00CYKICHUS U 0OMEHA MHEHUSIMH.

OBJiaieHHe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMH JeHCTBHSIMU:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYILIECTBIIATH CBOIO IIO3HABATEIIbHYIO JAESTEIbHOCTD,
ompenenss e€ LeNM U 3aJa4d, KOHTPOJUPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh



npeJlaraéMblii  aITOPUTM JICHCTBHM TNPH BBINOJHEHHHM YYEOHBIX M HCCIIEJOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosnee dPPEKTUBHBIA CITOCOO WX penieHUs ¢ y4ETOM IMOJyYeHUsS HOBBIX 3HAHUU O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIIFHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMUs OTPAXkKaroT:

c(OpPMUPOBAHHOCTH MPEICTABICHHA O XUMHUYECKOW COCTAaBISIONICH €CTECTBCHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XUMHUU B MO3HAHUU SIBJICHUM MPHUPOAbI, B (OPMUPOBAHUM MBILUICHUS U
KYJIBTYPbl JTUYHOCTH, €€ (YHKIHOHATBHOH TI'pPaMOTHOCTH, HEOOXOMMMOH [UIsl peIIeHUs
MPAKTUYECKUX 3aJad M OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CUCTEMON XUMHMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAlOIINE OHATHUS
(XMMHYCCKHI 3JIEMEHT, arToM, OJJIGKTpOHHAs O00O0JOYKa aToMmMa, MOJIEKYJa, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHUMHYECKass CBs3b, CTpyKTypHas ¢opmyna (pa3BEépHyTas U
COKpaIéHHast), MOJIb, MOJIIpHAst Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, QYHKIMOHAIbHAS
rpyIa, paauKai, U30MEpHsi, U30MEPbI, TOMOJIOTHUYECKUI Psil, TOMOJIOTH, YTIIEBOAOPObl, KUCIOPOL
U a30TCOJICpKAIINE COCTUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC
COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHs CTpOeHHus opranmdeckux BemiectB A. M. Byrtieposa,
3aKOH COXpPAaHEHUsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XHMHH;
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKallhMe B OCHOBE IMOHMMAHUS NPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUH, (DaKTOJOTMUECKHE CBEJIEHUS O CBONCTBAax, COCTaBe, IMOIYYECHUU W
0e30MacHOM HCIONb30BAaHUHM BAKHEHIIIMX OpPTaHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKON
JesTeTLHOCTH YeTIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISTH XapaKTepPHbIE MPU3HAKU TOHATUHN, YCTAHABIIUBATH MX
B3aUMOCBSI3b, HCIIOJIH30BAaTh COOTBETCTBYIOIIME TOHSTHS TPU OMHCAHHHM COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHNYECKUX COCIMHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOJIB30BATh XUMHYECKYI0 CHUMBOJHMKY IS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMW) (HOPMYNT OpraHUYeCKUX BEIIECTB U
YpaBHEHUN XMUMHUYECKUX PEAKIIMi, U3rOTaBIMBATh MOJEIM MOJIEKYJI OpPTaHUYECKHX BEIIECTB MJIS
WJUTFOCTPALIMKM UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTAHABIHMBATH TMPUHAJIC)KHOCTh H3YUYECHHBIX OPTaHUYECKHX
BEIIECTB [0 HUX COCTaBy M CTPOCHUI0O K OMNpeAeNEHHOMY KIAcCy/TpYIIe COeTUHEHUI
(YTJIEBOIOPOIBI, KUCIOPO U a30TCOACPIKAIINE COSTUHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCTUHEHHS),
JaBaTh WM Ha3BaHUs 1o cucrematndeckod HomeHknatype (IUPAC), a Ttaxke npuUBOIUTH
TPUBHUAIIbHBIE HA3BaHUS OTACIBHBIX OPTaHWYECKUX BEIIECTB (DTWUJICH, MPOIMJIEH, alleTUJIEH,
STHUIICHTIIMKOJIb, TIUIEPUH, PeHOM, PopMalIbIETHI, alleTalbIeTu, MypaBbUHAs KHCIOTA, YKCyCHAS
KHCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIIOK03a, (PyKTO3a, Kpaxmall, IEJUTI0II03a,
TJIUIMH);

c(hOpMUPOBAHHOCTh yMEHHS OMNPEACTATh BUIBI XHUMHYECKOW CBS3M B OpPraHUYECKHUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH IOJIOKEHUSI TEOPUU CTPOCHHUS OPTraHWYECKHUX
BemecTB A. M. ByrnepoBa st 0ObsCHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh COCTAB, CTPOEHUE, (PU3NIECKIE U XUMHYECKHE
CBOMCTBa TUMHMYHBIX MPEACTaBUTEICH PAa3NIUYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
OTHUJICH, TPOMWJICH, aleTWieH, OyramueH-1,3, merunOyraaueH-1,3, OeH305, METaHOMN, 3TAHOI,
STUJICHIJIUKOJb, TIUIEPUH, (EHOJI, aleTalbIeru]l, MypaBbuHas U YKCyCHas KHUCJOTHI, TJII0K03a,
KpaxMaJ, LeJUII0JI03a, aMUHOYKCYCHAash KHUCIOTa), WLIIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKIY
HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMMUYECKHX PEAaKIUU C HCIOJIb30BAHUEM CTPYKTYPHBIX

dopmyi;



c(OpPMHPOBAHHOCTh YMEHUS XapaKTE€PU30BaTh UCTOYHUKH YIIIEBOJOPOIHOTO CHIPbsS (HEQTH,
MPUPOJHBIN Ta3, yrojib), CIOCOOBI WX MepepabOTKH M MPAKTHUUECKOE MPUMEHEHHE IPOIYKTOB
nepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHUH IPOBOJUTH BBIYUCICHHS 10 XUMUYECKUM YPABHEHUSM (Macchl,
00bEMa, KOJTMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOJYKTA PEaKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB UM IPOAYKTOB PEAKIIMHN);

c(OpMUPOBAHHOCTh YMEHUU BIAJECTh CUCTEMOW 3HAHWK OO0 OCHOBHBIX METOJAX HAYYHOTO
IIO3HAHUS, UCIIOJIb3YEMbIX B XMMUHU IIPU U3YYEHHUH BELIECTB U XMMUYECKHX SIBJICHUHN (Ha0JII0JCHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJECIMPOBAHUE), UCIOIb30BaTh CUCTEMHBIE XMMHMUECKUE 3HAHUS IS
IPUHATHA DPEIIECHUM B KOHKPETHBIX J>KM3HCHHBIX CUTYyalUsAX, CBA3AHHBIX C BEUICCTBAMH U HX
IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHUH COONIOJATh NpaBWia IOJb30BaHUA XUMHMUYECKOH MOCYNOM U
7a00paTOpHBIM O00OPYJOBAHUEM, a TaK)Ke MpaBUiia OOpalleHHs] C BEIIECTBAMH B COOTBETCTBHHU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIIOJHATH XMMHUYECKUH OKCIEPUMEHT
(mpeBpallleHus] OpraHMYEeCKUX BEILECTB IIPU HArpeBaHUU, MOJYYEHHUE STUIIEHA U U3Yy4EHHUE ero
CBOICTB, KaueCTBEHHBIE PEAKIIMU OPraHUYECKUX BEILECTB, JI€HATypalusl OEJKOB IIPU HArpEeBaHUU,
[[BETHbIC PEAaKLHUU OEJNKOB) B COOTBETCTBHHM C IPABMIAMM TEXHUKHU O€30MAaCHOCTH IPU OOpaIlieHuu
C BeIIeCTBAaMH M JA0OPAaTOPHBIM OOOPYIAOBAaHUEM, IMPEICTABIATh PE3YJIbTaThl XHUMHUYECKOTO
JKCIEepUMEeHTa B (hopMe 3aluCH YpaBHEHMH COOTBETCTBYIOIIMX peakuMid U (OpMyIHpPOBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIU3UPOBATh XUMHUECKYI0 MH(OpMAIHIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOi nHopmanuu, UHTepHET U Apyrux);

cOPMHPOBAHHOCTh YMEHUH COOJIOJaTh IpaBHUa 3KOJIOIMYECKH LIEJIecO00pa3HOro
NOBE/IEHNUA B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAaHEHHsS] CBOETO 3J0POBbSl M
OKpYXKarollled NPUPOJHOW Cpezbl, OCO3HABaTh ONACHOCTb BO3ICHCTBHS Ha JXUBBIE OPraHU3MBbI
ornpeeNéHHBIX OPraHUYECKUX BEILEeCTB, MOHMMAs cMmblci nokaszarens [TIK, noscHATs Ha npumepax
CHocoObl YMEHBIIEHHUS U MTPEIOTBPAILLEHHS] UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOy4arolMXcsi C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUUYECKHUX SIBJICHUM;

JUISL CJIETIBIX M CIA0OBUIALIMX OOy4aroUIMXcs: YMEHHE HCIOJb30BaTh PENbe(pHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmyt.

11 KUIIACC

[TpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHu4ecKasi XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH TMPEACTABICHUN: O XUMHUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJIM XMMHUU B MO3HAHWUU SBJICHHUA MPUPOIBLI, B (OPMUPOBAHUU MBIIUICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOW Il  pelIeHUs
MPAKTUYECKUX 33aJa4 M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CUCTEMON XUMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraloIINe MOHATHUS
(XMMHYECKUI 3JIEMEHT, aTOM, HU30TOI, S-, P-, O- 3JEKTPOHHBIC OPOMTAIM aTOMOB, HOH, MOJIEKYIIA,
MOIIb, MOJISIPHBIA O00BEM, BAJICHTHOCTh, OJEKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKast CBS3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJIOPOJHAs), KPHUCTAIMYECKAast
pemérka, TUIOBl  XUMHUYECKMX  pEaklUMid,  pacTBOpP,  AJIEKTPOJUTHI,  HEDIEKTPOJHTHI,
3JIEKTPOJINTUYECKAS] JUCCOIUALUS, OKUCIIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIuH,
XMMUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHsl DIEKTPOJIMTUYECKOW JUCCOLMAINH,
nepuoanueckuit 3akoH J[. 1. MenaeneeBa, 3akOH COXpaHEHUS MACChl BEIIECTB, 3aKOH COXPAaHECHUS
U TpEBpalICHUs] SHEPIHUHU MPU XUMUYECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK
XUMHH, MAPOBO33PEHYECKHE 3HAHUS, JIEXKAIINE B OCHOBE TOHUMAHHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (AKTOJIOTMYECKHUE CBEICHUS O CBOWMCTBAaX, COCTaBe, IOJNYUYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEMIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPaKTHYECKON
JIeTeTbHOCTH YETIOBEKa;



c(hOpPMUPOBAHHOCTh YMEHHI BBISBISITh XapaKTePHBIC MPU3HAKHA TOHATUHN, YCTAHABIIUBATH HX
B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHITHS MIPU ONMCAHUN HEOPTAHMYECKUX BEIIECTB
Y UX MPEBPALLCHU;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBIICHUS
(bopMyIT BEIIECTB U ypaBHCHUI XMMHUYCCKHX Peakinid, cucreMaTrueckyto HomeHkiatypy (IUPAC)
U TPUBHAIbHBIC HA3BaHUS OTICJIbHBIX HEOPraHMYECKHX BEIIECTB (yrapHbIi ras, YriaeKucCibld ras,
aMMUaK, raiéHasi U3BeCThb, HeraiméHas U3BeCTb, MUThEBAs COJA, MUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OIpeNessTh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCJIMHEHUSX PA3IUYHOrO COCTaBa, BUJ XUMHUYECKON CBSI3M (KOBaJEHTHAs, MOHHAs,
MeTaJIJIMYeCcKasi, BOJOPOJIHASA) B COCAMHEHHUAX, THUI KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BEIIIECTBA (aTOMHas, MOJICKYJSipHAsi, HMOHHAs, METAJIMYEeCcKas), XapakTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COETHHEHU;

c(hOpPMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAIC)KHOCTh HEOPTAaHMYECKUX BEIIECTB 110
UX COCTaBy K OIpenelIEHHOMY KJacCy/Tpylie COoelWHEHUN (MpOCThie BEIIeCTBa — METAJIbl U
HEMETaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEpPHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI Nepuoandeckoro 3akona /1. 1. Menzgeneesa
Y JICMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, 00BSICHUTEIBHYIO ¥ IIPOTHOCTHYECKYIO () YHKITUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB 1-4 nepuonoB [lepuonnueckoi cucremsl xumuueckux snemeHToB . M. Menneneena,
UCIIOJNIB3Ysl TIOHATHS «S-, P-, -3JICKTPOHHBIE OPOMTAINY», «IHEPTETUYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHHUH MO MEpHoJaM U
rpynnam Ilepuoanueckoit cucremsl xumudeckux 3neMeHToB 1. M. Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEILIECTB pPa3JIMYHBIX KJIACCOB, IMOATBEP)KIATh CYILECTBOBAHUE T'€HETHUECKOU
CBSI3M MEXJy HEOPraHMYECKHMMH BEIIECTBAMH C TIOMOIIBI0O YPAaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKInid;

c(hOpMUPOBAHHOCTh YMEHHMS KJIACCU(DUIIMPOBATH XUMHUUYECKHE PEAKIUU 110 Pa3TuYHBIM
npu3HaKaM (YUCIy U COCTaBYy PearupyrolIiux BEMIecTB, TeIoBoMY d(h(eKTy peakinu, n3MEHEHUIO
CTENeHEeW OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YIacTHIO KaTajlu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEAKIU Pa3NUYHBIX THUIIOB, TIOJHBIE U
COKpalI¢HHbIE YpaBHEHUs PEaKIUidi HMOHHOTO OOMEHA, YUYWTHIBas YCJIOBHS, MPU KOTOPHIX 3TU
peaklMu UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUW TTPOBOJIUTH PEAKIIUU, TTOATBEPIKIAIONINE KaYeCTBEHHBIN COCTaB
pPa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATh ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAaX HEOPTAaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AIEKTPOHHOIO OajlaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuH OT
pasmTUYHBIX (HAKTOPOB; XapaKTep CMENIEHUS XUMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (npunnun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh XUMHUUYECKHE MPOIIECCHI, JIKAITUE B OCHOBE
MPOMBINIJICHHOTO TOJIYY€HUsT CEpPHOM KHCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOMMX HAYYHBIX NPHHIMIAX W IKOJOTHYECKUX NpoOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh yYMEHHWH TMPOBOJUTH BBIYHMCICHUS C HCIOJIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJsl BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHUH Ta30B MPU XUMHUYECKUX PEAKIIHSIX,
Macchl BellecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY
OJIHOTO W3 YYacTBYIOIIUX B PEAKIIMU BEIIECTB, TEIIOBOrO A deKTa peakiud Ha OCHOBE 3aKOHOB
COXPAHEHHUsI MACChI BELIECTB, IPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(OpMHPOBAHHOCTh YMEHUN COONIOATh MpaBWIa MOJb30BAaHUA XUMHUYECKOW MOCYIOH H
1abopaTOpHBIM O0OpPYAOBaHUEM, a TaK)Ke MpaBHIa OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOJHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh, YMEHUW IUIAHUPOBATb M BBINOJHATH XMMHUYECKUNH HKCIEPUMEHT
(pa3noxeHue NepoKCcHaa BOJOPOAa B MPUCYTCTBUU KaTauu3aTropa, ONpeesieHue Cpeibl paCTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOI'O MHIUKATOPA, BIMSHUE Pa3MYHBIX (PAaKTOPOB Ha CKOPOCTH



XUMHUYECKON peakliy, peakui HOHHOTO 0OMEHa, KadyeCTBEHHbIE Peakluu Ha cylb(daT-, KapOoHaT-
U XJIOPHUJ-aHUOHBI, Ha KaTHOH AaMMOHHUS, pEIIeHHWE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMam
«Metamuibl» u «Hemeramibl») B COOTBETCTBUM C NPaBWIAMU TEXHUKH O€30MACHOCTH MpU
oOpallleHuu ¢ BellecTBaMU U JIaDOpaTOPHBIM O0OpYyIOBaHUEM, THPEJCTABIATh PE3YIbTAaThl
XUMHUYECKOTO OJKCIepUMEHTa B (opMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX pEAKIHHA U
(dbopMynIupOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aAHAJIM3UPOBATH XHMUYECKYI0 HH(POPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeJCTBAa MAaCCOBOM KOMMYHUKaUU, IHTepHET U Opyrux);

c()OPMHUPOBAHHOCTh YMEHHW COOJIFOJIaTh TMpaBWJIa SKOJOTHYECKH IIeJIECO00pa3sHOro
MOBEIEHNUs B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHsS CBOETO 3I0POBb U
OKpY’Kalole MPHPOTHON Cpelbl, OCO3HAaBaTh OMACHOCTh BO3ACUCTBUS Ha JKHUBBIE OPraHU3MBI
onpeeNéHHBIX BEIIEeCTB, MoHUMAas cmbici mnokazatens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIICHHUS U MPEIOTBPAILICHHS UX BPEIHOTO BO3JCHCTBUS HA OPraHNU3M YeJI0BEKa;

JUIsE OOyYarolUXCsi C OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECCKHX SIBIICHUIA,

JUISL CJIETIBIX M CIAO0OBUIAIIMX OOYyYalOUIMXCs: YMEHHUE UCIOJIb30BaTh Pelbe(HO-TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KounvecTBO 4acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB U TeM (uudposbie)

Ne n/m
NPOrpamMMbl Bcero Ko;npo.m,m,le HpﬁaRanecRne o0pa3oBaTte/ibHbIC

padoThl padoTbI pecypes

Pasznea 1. TeopeTuyeckne 0CHOBbI OPraHUYECKOM XMMUM

[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHSI OPraHMYECCKUX COCAUHCHUH A. 3 https://m.edsoo.ru/ff0d210c

M. bytneposa

Hroro mo pazueny 3

Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHbIC YIIEBOAOPOIbI — ATKAHBI https://m.edsoo.ru/ff0d210c

HenpenenbHbie yriieBOIOPOIbI: aTKCHBI, https://m.edsoo.ru/ff0d210c

AJIKaAMCHBI, aJIKNHBI

2.2

2
6

2.3 ApoMaTHyecKHe YrieBOA0pOIbI 2 https://m.edsoo.ru/ff0d210c
3

[TpuponHbIE HCTOYHUKH YTIIEBOIOPOJIOB U https://m.edsoo.ru/ff0d210c

uX nepepadoTka

2.4

Hroro no paszneny 13

Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHu s

3.1 Crouptel. @enon 3 https://m.edsoo.ru/ff0d210c

Anbnerupl. KapOOHOBBIE KHCIIOTHI. https://m.edsoo.ru/ff0d210c

32 CrnoxHble d(hupb ! 1

3.3 VYraeBoas 3 2 https://m.edsoo.ru/ff0d210c
Hroro 1o pasneny 13
Pa3nes 4. AzoTcoaepskainue OpraHi4ecKue coeJuHeHHs

4.1 AmuHbL. AMUHOKUCIIOTHL. benku 3 ‘ ‘ https://m.edsoo.ru/ff0d210c
HWroro no pazneny 3
Pa3pnen S. BeicOKOMOJIEKY /IS pHBIE COCAUHEHUSA

5.1 [Tnacrmaccel. Kayayku. Bookna 2 ‘ ‘ https://m.edsoo.ru/ff0d210c
Hroro no pazmeny 2

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 34 3 ‘ 2 ‘




11 KUIIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKTH‘ICCKI/Ie 06PA30BATEIBLHBIE
padoThI padoTsI pecypesI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoauueckuii 3aK0H https://m.edsoo.ru/ff0d210c
1.1 u [lepuonnueckas cucTeMa XMUMHUIECKUX 3
anemenToB JI. 1. Menaeneera

19 Crpoenue BeriectBa. MHOrooopasue 4 https://m.edsoo.ru/ff0d210c

' BEILIECTB
13 XEMHUECKHE PeAKIHE 6 1 1 https://m.edsoo.ru/ff0d210c

Htoro no pazneny 13

Pa3znen 2. Heopranuueckasi Xummusi
21 MeTambt 6 1 https://m.edsoo.ru/ff0d210c
29 HeMeTauib: 9 1 1 https://m.edsoo.ru/ff0d210c
23 CBsI3b HEOPTAHUYECKUX U OPTaHUIECKUX 9 https://m.edsoo.ru/ff0d210c

' BEIIECTB

Uroro no pazgeny 17

Pazgea 3. Xumus u :Ku3Hb
3.1 ‘ XUMHUSI U )KU3HD 4 https://m.edsoo.ru/ff0d210c

Htoro mo pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne aTa npposbie
n/n Tema ypoka Bcero Kontpoarmsie | Ipakrmieckue fI[Sy'—IEHPIH gﬁ[?;gOBaTeJIbele
padoThI padoThI pecypebi
1 [Ipeamer opraHUYeCcKO XUMHH, €€ 1 https://m.edsoo.ru/ff0d210c
BO3HHUKHOBEHHE, Pa3BUTHE M 3HAYCHHUE
Teopust cTpoeHUsI OPraHMYECKUX https://m.edsoo.ru/ff0d210c
2 coenunenuii A. M. byrieposa, eé 1
OCHOBHBIE TTOJIOKCHHS
[IpencrasieHue o KiaccupuKaum https://m.edsoo.ru/ff0d210c
3 opranuueckux BemiecTB. HomeHkmarypa 1
(cucremMaTuyecKas) ¥ TPUBHAIIbHBIC
Ha3BaHUSA OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1 https://m.edsoo.ru/ff0d210c
TOMOJIOTHYECKHUH P/
5 MertaH 1 3TaH — TpOCTEeUIINe 1 https://m.edsoo.ru/ff0d210c
TPE/ICTABUTEIN ATKaHOB
6 A ) . https://m.edsoo.ru/ff0d210c
JIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
; DTHIICH U IPONMJICH — MPOCTEHINNE 1 https://m.edsoo.ru/ff0d210c
IPE/ICTABUTEITN aJIKCHOB
[MpakTuueckas padora Ne 1. https://m.edsoo.ru/ff0d210c
8 «ITony4yeHnue >TUIEHA U U3YYEHHUE €TO 1 1
CBOMCTB»
Ankanuensl. Byranuen-1,3 u https://m.edsoo.ru/ff0d210c
9 MeTmioyTaauen-1,3. [Tomydenue 1
CHHTETUYECKOTO KayIyKa U PE3UHBI
AJIKWHBI: COCTaB U 0COOEHHOCTH https://m.edsoo.ru/ff0d210c
10 CTPOCHHS, TOMOJIOTHYESCKUMN PSJI. 1
AneruieH — npocreimumii
IPE/ICTABUTEIh ATKHHOB
11 Beraucnienus mo ypaBHEHUIO 1 https://m.edsoo.ru/ff0d210c
XUMHYECKON peaKkuu




12

13

ApeHbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD
apeHoB

I'enernueckas cBsA3b yIriIeBOAOPO/IOB,
MIPUHAJJISKAIINX K Pa3IMYHBIM KJlaccaM

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

14

15

16

[TpupoaHbIe HCTOYHUKH
YIJIEBOJOPOAOB: IPUPOAHBIN I'a3 U
MONyTHBIE HE(DTAHBIC Ta3bl, HEPTH U
IPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKHU
YTJI€BOAOPOAOB: IPUPOAHBIN ra3 u
HOIyTHBIE HEPTSHbIE ra3bl, HEPTH U
IPOAYKTHI €€ nepepadoTKU
Kontponbnas padoTa mo pazaeny
«YTI1eBOIOPOJIBI»

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

17

18

ITpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METAaHOJ U 3TaHoJ. BonoponHas cBA3b
MHOroaroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TIIMLIEPUH

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

19

DeHOII: CTPOCHUE MOJIEKYIIBI,
duznyeckue 1 XuMHUYEeCKHe CBONCTBA,
[IPUMEHEHHE

https://m.edsoo.ru/ff0d210c

20

21

Anpaeruapl: hopMaIbAeTHA U
areTagbpIerun. AeToH
OIHOOCHOBHBIE ITPEIETbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCYCHast

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

22

23

24

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTHD)
CreapuHOBas ¥ OJICMHOBAsI KUCJIOTHI,
KaK MPEJCTaBUTEIN BBICIINX
KapOOHOBBIX KHUCIIOT

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE AeHCTBHUE

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

25

CrnoxHnble 3(hUpbl KaK TPOU3BOTHBIE
KapOOHOBBIX KHCIOT. ['maponns
CJIO’KHBIX 3(prupoB

https://m.edsoo.ru/ff0d210c




Kupsl: runponus, npuMeHeHue,

26
Ouojoruueckas poJib KUpPOB

YrneBoasl: cocTaB, KiacCu(pUKanus.
27 BaxHeiimme mpeacTaBuTeNN: TII0K03a,
dpykTO3a, caxaposa

Kpaxman u nemnrono3a Kak NpupoIHbIE
MOJIUMEPBI

28

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

KonTponbhas pabota no pazaeny
«Kucnopoacoaep:xaiiue opraHuyecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas paborta

29

https://m.edsoo.ru/ff0d210c

OO0m1as XxapakTepuCcTUKa
A30TCO/CPKAIINX OPTaHUYECKHUX
coenuHeHUH / Beepoccuiickas
IIpoBepoyHas paborta

30

31 AMUHBL; METWJIAMUAH ¥ aHWJINH

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

AMUHOKHUCIOTH Kak aM(pOTepHbIe
OpPTaHWYECKHUE COCTUHEHUS, X

32 OuoJioruueckoe 3Hauenue. [lentuas.
benku kak mpupoaHbie
BBICOKOMOJICKYJISIPHBIC COSTHHCHUS

OCHOBHBIC ITOHITUS XUMUH
BBICOKOMOIJICKYJIIPHBIX COGI[HHCHHﬁ

33

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUM.
[TimacTMacchl, KaydykH, BOJIOKHA

https://m.edsoo.ru/ff0d210c

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34 3 2

11 KITIACC
KoanuecTBo yacoB JIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero Kognpom;m)le l'IpﬁaKanecmle WIyueHHS  0GPAa3OBATETbHBIE
padoThbI padoTbI pecypeb
1 XUMHUYECKUH AIIEMEHT. ATOM. 1 https://m.edsoo.ru/ff0d210c




DnekTpoHHask KOHGUTYypalus aTOMOB

[Tepuoanueckuii 3akon u [lepronuueckas
CHCTEeMa XUMHYCCKHUX daeMeHToB J]. H.
MenneneeBa, UX CBA3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN
10 TpyNIaM U nepuojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKHX 3jieMeHTOoB [[. 1.
MeHnzeneeBa B pa3BUTUU HAYKU

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

Ctpoenue BelecTBa. XMMHUUECKasi CBS3b,
e€ BU/IbI; MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoaHas cBsA3b

BanenTHOCTh. D1EKTPOOTPULIATEIBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTPOEHHUS

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

IToHsATHE O TMCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJTTIOUIHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B pacTBOPE

https://m.edsoo.ru/ff0d210c

KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKIJIATypa
HEOPTaHNUYCCKUX COGI[I/IHCHPIfl.
I'eneTnueckas cBA3b HEOPTaHUYCCKUX
BCIIECTB, PA3JIMYHBIX KJIIACCOB

Knaccudukanusa XuMHUECKUX peaklui B
HEOPraHUYECKON U OpraHM4eCcKON XUMHUHU.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXPaHEHHUs U NIPEBPAILCHUS] SHEPTUU NIPU
XUMHUYECKHUX PEaKIMSIX

CkopocTtb peakiu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECHE

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

10

[TpakTrueckas padota Ne 1. «Brnusaue
pa3uyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUN»

https://m.edsoo.ru/ff0d210c

11

DNEKTPOIUTHYECKAs TUCCOLUAITHS.
[TonsiTue o BogopogHOM mokasarene (PH)

https://m.edsoo.ru/ff0d210c




pactBopa. Peakuuu noHHOro ooOmMeHa.
I'maponus opraHnyeckux u
HEOPraHMYEeCKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE
peaxmun. [lonstie 06 snexTponuse
pacIuiaBoB U pacTBOPOB COJICH

https://m.edsoo.ru/ff0d210c

13

14

KonTponbhas pabota no paszueny
«TeopeTnyeckre OCHOBBI XUMHUM

MeTtamisl, uX IOJIOKEHHE B
[lepuoauueckoit cuctreMe XMMUYECKUX
sneMeHToB . 1. Menaeneera u
0COOEHHOCTH CTpOoeHus aToMoB. O01IHe
(bu3HYEeCKre CBONCTBA METALIIOB

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

15

16

17

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PA HAIIPSKEHUN METAJIOB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaIIJIOB (HATpUM, KaJuii, KalbIuH,
MarHui, aIFIOMUHUN) U UX COEAUHEHUN
XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COE€IUHEHUI

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

18

19

20

21

XuMHUYeCKHE CBOMCTBA LIMHKA, JKeje3a 1
UX COeIMHEHMH

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
«Mertamnsn»"

Hemeranmnsl, ux nonoxeHue B
[Tepuoanueckoil cucTeMe XUMUYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyecKue CBOMCTBA HEMETAIIOB.
AmnoTponusi HeMeTayuIoB (Ha IpuMepe
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COCOUHEHUU

https://m.edsoo.ru/ff0d210c

23

XuMUYeCcKue CBOWCTBA a30Ta, hocdopa u
UX COEOUHEHUN

https://m.edsoo.ru/ff0d210c




24

25

XUMHUYECKUE CBOMCTBA yIJIepoJa,
KPEMHUS U UX COCIMHEHUHN
[IpuMeHeHNe Ba)KHEUIINX HEMETAIIOB U
UX COE€OUHEHUN

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

26

27

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o teMe «Hemeramiel». Beraucienus 1mo
YpaBHEHUSIM XUMHUYECKHX PEaKIUi U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"HemeTamwas"»

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

28

29

30

KoHTposbHas pabota 1mo Temam
«Mertamae» u «HemeTamis»

Heopranuueckue u opranuueckue
kucinoTsl. Heopranunueckue u
OpraHMYECKHEe OCHOBaHUS

AMdoTepHbIe HEOPTraHUYECKUE U
OpTraHUYECKUE COEANHEHUSI.
I'eneTnyeckas cBsI3b HEOPTaHUYECKHUX U
OpPTraHUYECKUX BEIECTB

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

31

32

33

34

Ponp xuMmuu B 00ecIieueHuN
HKOJIOTUYECKOMN, IHEPTETUIECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEIUIHBI

[IpencraBnenns 00 0OMUX HAYYHBIX
MPUHIUIIAX TPOMBIIUIEHHOTO MOJTYYeHUS
Ba)XKHEHIIINX BEIIECTB

Yenmosek B MHPE BEIIECCTB U MaTCpHUAIOB

XHUMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOH
OBPA30BATEJIbHOM ITIPOT'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUHU

ChopMupoBaHHOCTh TPEACTABICHUNH O XHUMHUYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUHU B MO3HAHUU SIBICHUN
IpUpPOAb, B (OPMHPOBAHWUM MBIIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOIMMOM Al pelleHus
MPAKTUYECKUX 33/ad U OKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U MPUPOTHOM cperie

1.2

Bnanenue cucremMoil XMMHMYECKHX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraromme MTOHATUS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKAsS CBSA3b, MOJIb,
MOJISIpHasE ~ Macca, MOJIIpHBIA ~ O0BEM,  YIJIEPOAHBIN  CKElerT,
(GyHKIIMOHATLHAS rpyIa, panukan, U30MEpPHUS, M30MEDBI,
FOMOJIOTUYECKHM  psiZl, TOMOJOTH, YIJIEBOJOPOAbL, KHUCIOPOA- U
a30TCO/ICPXKAIINE COCAUHEHUS, OWOJIOTMYECKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, XHpbI, O€IKH), MOHOMEp, MOJIKUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COCAMHEHUS); TEOPHUH MW  3aKOHBI  (TEOpHs
XUMHUYECKOTO CTpoeHus opranudeckux Bemects A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUHU, (PAKTOJIOTHYECKUE
CBEICHMSI O CBOWCTBaX, COCTaBe, TMOJXY4YeHHH ©  0Oe30macHOM
HCMOJIb30BAHUM BAKHEUIIINX HEOPTaHMYECKHX U OPraHUYECKUX BEIIECTB
B OBITY U MTPAKTUYECKOMN JEATEILHOCTH YeTIOBEKa

1.3

14

CdopmupoBaHHOCTH YMEHHI BBISBIISATH XapaKTePHbIC TPU3HAKU TTOHITHH,
YCTAHABIMBATh MX B3aHUMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATUS TpU  ONKUCAHMU  COCTaBa, CTPOCHUS U  NPEBpALICHUN
OPraHNYEeCKUX COCTUHEHUHN

c(OPMHUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMUICCKYIO CHMBOJIMKY JIJIS
COCTaBJICHHS  MONEKYJSIPHBIX M CTPYKTYpPHBIX  (pa3BEPHYTOH,
COKpam€HHOW) (GopMysn OpPraHMYEeCKHX BEHIECTB U  ypPaBHEHUM
XUMHYECKUX PEaKIUi, M3rOTaBIMBaTh MOJEITU MOJEKYT OpPraHHMYECKUX
BEMIECTB JUISI WJUTIOCTPAIlMM WX XHMHYECKOTO M TIPOCTPAHCTBEHHOTO
CTpOCHHS

1.5

ChopmupoBaHHOCTH ~ YMEHUH  YCTaHABIMBATH  NPUHAJUICKHOCTH
W3YYCHHBIX OpPraHMYECKHX BEIIeCTB IO WX COCTaBYy M CTPOCHHUIO K
onpeaenéHHOMY Kiaccy (TpyIne) coequHeHuH (YriIeBOA0POIbl, KUCIOPO
M a30TCOJepIKAIINe COSAMHEHUS, BHICOKOMOJICKYIISIPHBIE COCTMHEHN),
JlaBaTh UM Ha3BaHUs 10 cucreMarndeckor HomeHkiatype (IUPAC)

1.5

1.6

ChopMUpOBaHHOCTh YMEHHUSI OIpPEIENATh BHJBI XUMHUYECKOH CBA3H B
OpPraHMYECKUX COECAMHEHUSX (OJMHApHBIE U KPaTHbIE)

ChopMupOBaHHOCTh YMEHHUSI NPUMEHSThH: MOJOXKEHUS TECOPHH CTPOCHUS
opranudeckux BemiecTB A.M. ByrtiepoBa 1yisi 00BsICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHUS MacChl
BEIIECTB

YrieBoaopobl. Kucnoponcoaep:xaine U a30TCoJIepKalIne
OPFaHI/I‘IGCKI/Ie COCINUHCHUSL. BI:ICOKOMOJICKy.]ISIpHLIC COCONHCHUA

2.1

ChopMupoBaHHOCTE yYMEHHN MPHBOAUTH TPUBUAIBHBIC Ha3BaHUS
OTJICTbHBIX OPTraHWYECKHUX BEIIeCTB (PTHIICH, TMPOMUJICH, AalleTUJICH,
STWICHIJIUKOJb, THUIEepuH, GeHon, dopmanpaerun, ameranbierus,




MypaBbHHAs KHCJIOTa, YyKCyCHas KHUCIIOTa, OJICMHOBas  KHCJIOTa,
CTeapuHOBas KHCIIOTa, TJIOK03a, (PYyKTO3a, KpaxMmani, I[eJUTI0I03a,
TJTAIIVH )

2.2

ChopMHUPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢busnyeckue M XUMHYCCKHE CBOMCTBA THIUYHBIX IPEICTaBUTEICH
pasIMYHBIX KJIACCOB OPraHMYECKMX BEIIeCTB (MeTaH, 3TaH, OSTHJIEH,
MpONWJICH, aleTWwieH, OyraaueH-1,3, wmerunOyraauen-1,3, OeHzodn,
METAHOJI, 3TaHOJ, STHICHIJIMKOJb, IJIUIEPHH, (EHOJ, aleTaabIeru/,
MypaBbMHAass M YKCyCHas KHCJIOTBI, TJIFOKO3a, KpaxMmall, IeJUTHJI03a,
AMHHOYKCYCHasl KHCJIOTa)

2.3

2.4

ChopMupoBaHHOCTh YMEHHUSI WJUIIOCTPUPOBATH TE€HETHYECKYIO CBS3b
MEXIy  TUINUYHBIMA  TPEACTABUTEISIMU  PA3IMYHBIX  KJIACCOB
OpPraHMYECKUX BEUIECTB YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHYECKHX
peaKuii C UCIOIb30BAHUEM CTPYKTYPHBIX (hOpMYIT

CdopmupoBaHHOCTH yMEHUs XapaKTepU30BaTh UCTOYHHUKHU
YIIICBOJIOPOJHOTO CBIPhsl (HEPTh, MPUPOIHBINA Ta3, Yroyib), CIOCOOBI MX
nepepaboTKU U MPAaKTHUECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

CdopmupoBaHHOCTh YMEHUU BJaJIeTh CHCTEMOH 3HaHHM 00 OCHOBHBIX
METOAaX HAy4YHOT'O MO3HAHMUSI, UCIIOJB3YEMbIX B XUMHH IMPU H3YYCHUH
BEUIECTB M  XHUMHUYECKUX  SBICHHH (HaOmioJeHue, U3MEpeHue,
SKCIEPUMEHT, MOJICIUPOBAHKE), UCIOIb30BATh CHCTEMHBIE XUMHUYECKUE
3HAHUA AJISl IPUHSATHS PEIIeHUH B KOHKPETHBIX >KM3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

CpopMHUpOBAaHHOCT, YMEHHMM  COOIONATh  TpaBUJia  IMOJB30BAHUS
XUMHYECKOH TIOoCylloll W J1abopaTOpHBIM 00OpYIAOBaHHMEM, a TaKXKe
ImpaBujia O6paHIeHI/I$I C BCIIECTBAMU B COOTBETCTBUU C MHCTPYKIUAMHU 110
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTh YMEHHMH IMJIAHUPOBATH W BBIMOJHAT XMUMHUYECKUN
SKCTIIEPUMEHT (MPEBPAIICHUS] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH,
MOJTyYeHHEe STWIIEHAa U W3YyYEHHUE €ro CBOWCTB, KaUeCTBEHHBIE PEAKIIMU
OpraHn4Y€CKUX BCHICCTB, ACHATYpalnsa O€JIKOB IIpHU Harp€BaHu, OBCTHLIC
peakiuu OelKOB) B COOTBETCTBUU C INMpaBHJIAMH TEXHUKU O€30MaCHOCTH
npu oOpallleHuu ¢ BelleCTBaMU U JIAOOPaTOpPHBIM 000PYAOBAHUEM;
NPEJCTABIATh PE3yIbTaThl XMMUYECKOTO 3KCIIEpUMEHTa B (hopMe 3ammcu
YpaBHEHUH COOTBETCTBYIOLIUX pPEaKIUi M (HOpMyJIHpOBAaTh BBIBOJBI Ha
OCHOBE THX Pe3yJbTaTOB

3.4

CdopmMupoBaHHOCTh YMEHUW MPOBOAMTH BBIYUCICHHS 1O XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOIO BEIIECTBA WIIU
MPOJYKTa pEeaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
HCXOJHBIX BEIIECTB WM IPOJYKTOB PEAKIIMN)

3.5

ChopMupOBaHHOCTh YMEHHUI KPUTHUYECKH aHAIU3UPOBATh XMMUYECKYIO
nH(pOpMaLIKIO, TOTYyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (CpEeICTBAa MAacCOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue)

3.6

ChopmupoBaHHOCTE YMEHHH COONIIOATh TMpPaBHIIA  AKOJOTHYECKU
1enecoo0pa3Horo MoBeAeHus B ObITY U TPYAOBOM EATEIbHOCTH B LIETSAX
COXpPAHEHHUS CBOETO 3/I0POBbS W OKPYXKAIOIIEH MPUPOJHON Cpesbl,
OCO3HaBaTh  ONAaCHOCTb  BO3JCMCTBHS HA  JKUBbIE  OPraHU3MBI
ONpeNeEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAs CMBICI TOKa3aTels
I[TJIK (mpenenbHO AOMYCTUMOM KOHIICHTPAIIMH), TOSICHATh Ha MpPUMEpax
CHOCOOBI YMEHBIIICHHS U TIPEIOTBPAIICHHUS WX BPEAHOTO BO3JCHCTBHS Ha
OpraHM3M 4YeJoBeKa




11 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

Brnagenne cucremMoll < XMMHUYECKMX  3HAHWUM, KOTOpas  BKJIKOYAECT:
OCHOBOIIOJIAralOUINE MOHATUS (XMMHUYECKUN DJIEMEHT, aTOM, 3JIEKTPOHHAs
000J104Ka aTOMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTATIM aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKHUCIIECHUS, XUMUYECKast
CBSI3b, MOJIb, MOJIIDHAs Macca, MOJIAPHBIA O00BEM, KpHCTaLTHUecKas
peiérka, THUIIBI XUMHUYECKUX peakuun (OKHCIUTENBHO-
BOCCTAaHOBUTEJbHBIE, HK30- M HHAOTEPMUYECKHE, PEAKUUU HOHHOIO
oOMeHa), pacTBOp, JJIEKTPOJIUTHI, HEINEKTPOJIUTHI, DICKTPOIUTHUECKAS
JUCCOLMAIMs, OKHUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHMHUYECKOU
peaKkiuM, XUMHMYECKOE paBHOBECHE); TEOPUM M  3aKOHbBI  (TEOpHs
JJIEKTPOJIUTUYECKOU  aucconmaruu, llepuogumueckuit  3axkon .U
Menneneesa, 3aKOH COXPAHEHHUs Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMUH, (PAKTOIOTUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, TMOJY4eHUHM U O€30laCHOM HCIIOJIb30BAHUM  BaKHEUIIMX
HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIIbHOCTH YeIOBEKa

1.2

CdopmMupoBaHHOCTh YMEHUH BBIABISATH XapaKTepHbIE [PU3HAKK U
B3aMMOCBSA3b M3YYEHHBIX IOHSTHH, IPUMEHATH COOTBETCTBYIOLLUE
MOHATHUSA IIPU ONMCAHUMU CTPOCHUSI U CBOMCTB HEOPraHWYECKHUX BELIECTB U
UX ITPEBPALLECHUN; BBIABIATHL B3aUMOCBA3b XMMHYECKUX 3HAHUH C
NOHATUAMM WM TNPEIACTAaBICHUSMH  JIPYIMX  €CTECTBEHHOHAYYHBIX
NIPEAMETOB

1.3

BrnageHne OCHOBHBIMM METOJAMM HAy4dyHOIO IIO3HAHUS BELIECTB U
XUMHUYECKUX  SIBJICHUHA  (HaONIIOIeHHWEe, W3MEpEHue, OKCIEPUMEHT,
MO/JIJIUPOBAHHE)

14

1.5

ChopmupoBaHHOCTE YMEHUN ONpENeNiaTh BAJICHTHOCTh U  CTENEHb
OKHCJICHUSA XUMHUUYCCKHX 3JICMCHTOB B COCAUHCHHUAX PA3JIMYHOI0 COCTAaBa,
BHUJT XHUMHUYECKON CBs3M (KOBaJ€HTHas, WOHHAs, MeTaJUITMuecKas,
BOJOPOJHAs) B COCIMHEHUSAX, THUN KPUCTAIMYECKOW  pPEIIETKU
KOHKpETHOTO  BemlecTBa  (aromHas, MOJIEKYIISIpHAS, WOHHAas,
MeTaJUTHIeCKast)

ChopMHUpPOBAaHHOCT, YMEHHUH OMPENEATh XapakTep Cpeabl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

1.7

CdopmupoBaHHOCTE YMEHHs KJIacCU(DUIUPOBATH XUMHUYECKUE pPEaKIIUU
M0 Pa3jMyYHbIM IMpHU3HAKaM (YUCIY U COCTaBy pearupyrollux BeEIecTB,
TEIIOBOMY d3(QeKTy peakiuu, HW3MEHEHHIO CTENeHeH OKUCICHUs
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTanu3aTopa)
CdopmupoBaHHOCTH YMEHUI COCTABIATh yPaBHEHUS PEAKIIUN Pa3IMYHbIX
TUIIOB, TMOJIHBIE U COKpAIl€HHbIE ypaBHEHUS PEaKIHil MOHHOTO OOMEHa,
YYUTBIBas YCIOBHUs, [IPU KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA

1.8

ChopmupoBaHHOCTh yMEHHI TPOBOAWTH PEAKIUH, IOATBEPIKIAIOIINE
KaueCTBEHHBIM  COCTAaB  paA3JIMYHBIX  HEOPraHMYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB

1.9

ChopMHUpOBAaHHOCTh YMEHUH pPaCKPBIBaTh CYIIHOCTh OKHCIIHTEIBHO-
BOCCTAHOBUTCIIbHBIX peaKHI/IfI HOCpGI[CTBOM COCTaBJICHUA BHCKTPOHHOI‘O
OaylaHca dTUX PeaKIui

1.10

ChopmMupoBaHHOCTh  YMEHHH  OOBSCHSATH 3aBUCUMOCTb  CKOPOCTHU




XUMHUYECKON peakly OT pa3inyHbIX (haKTOpOB

1.11

ChopMHUpPOBAaHHOCT,  YMEHUUW  OOBSACHATH  XapakTep  CMEIICHUs
XUMHYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpunnun Jle [latensbe)

O61ua>1 N HCOPraHM4CCKasA XUMHA

2.1

CdopmupoBaHHOCTh yMEHMI pacKpblBaTh cMbica [lepuoanueckoro
3akoHa /[.11. MeHeneeBa u IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO,
OOBSICHUTENbHYIO M IPOTHOCTUYECKYIO (DYHKIIUH

2.2

2.3

2.4

ChopMupoBaHHOCTh YMEHUN XapakTEpU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 3JeMeHTOB 1-4 nepuonos [lepuoanueckoit cuctemsl
xumudeckux s3nementoB [1.11. MeHnzeneeBa, UCONb3ys MOHATHS «S-, P-, d-
JNEKTPOHHBbIE OpOUTATNY», «IHEPreTHYEeCKHEe YpPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMHUUYECKUX OJJIEMEHTOB M UX
COeIMHEHUI 1o 1mnepuonaMm U rpynmnaMm llepuonnueckoid cucTemsl
xumuueckux asementoB .. Meneneena

ChopMupOBaHHOCTh YMEHHH XapaKTepH30BaTh (OMHCHIBATH) OOIINE
XMMHUYECKHE CBOMCTBa HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
MOATBEPXKIAaTh  CYLUIECTBOBAHME  T€HETHYECKOM  CBSI3U  MEXAY
HEOPraHU4eCKUMHU BEILECTBAMHU c MIOMOILBIO ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEaKUil

CdopmMupoBaHHOCTH YMEHHI YCTaHaBJIMBATh MIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HX COCTABY K OIPENEIEHHOMY Kiaccy
(rpynme) coeauHeHU# (IIPOCTHIE BEIIECTBA — METAUIBl M HEMETAJUIbI,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(pOTEPHBIE TUIPOKCUIBI, COITH)

2.5

2.6

ChopMupoBaHHOCTh YMEHHM MCIOIB30BaTh XUMUUYECKYIO CUMBOJIUKY IS
cocTaBleHHUs] (OpPMyYJ BEIIECTB M YPaBHEHUH XMMHMUYECKHUX peakLuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHBIE Ha3BaHUS
OTIENbHBIX HEOPraHWYECKUX BemlecTB (yrapHbIA Ta3, YIJIEKHUCIBIN Tas3,
aMMMakK, ranéHas U3BeCTb, HeraméHas U3BeCTb, IUThEBAs CO/a, MUPUT U
Jpyrue)

ChopmupoBaHHOCTh YMEHMI XapaKTepu30BaTh (OMUCHIBaTh) OOIIHE
XMMHAYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
MOJTBEPX/IaTh  CYIIECTBOBAaHHWE  TEHETHYECKOM  CBA3M  MEXAY
HEOPTaHUYECKUMHU BEIIECTBAMHU c TIOMOIIIBIO ypaBHEHHI
COOTBETCTBYIOLINX XUMHUYECKUX PEaKIMH

2.7

CdopmupoBaHHOCTh YMEHUH IJIAHUPOBATh U BBINOJHATH XUMHUYECKUIN
IKCTIIEPUMEHT (pa3jioKEeHHWE TIEPOKCHIA BOAOPOJA B TMPUCYTCTBUH
KaTaJlu3aTopa, OIpPEACNICHUE CpPellbl PacTBOPOB BEUIECTB C MOMOIIbIO
YHUBEpPCAJIBHOTO WHJIWKATOpA, BIUSHUE pPa3IUYHBIX (aKTOpoB Ha
CKOpPOCTh ~ XMMHUYECKOW  pEaKIMH, peakluu HOHHOrOo  oOMeHa,
Ka4eCTBEHHBIC pPEaKIMu Ha CylbdaT-, KapOoHaT- W XJIOPHUI-aHHUOHBI, Ha
KaTUOH aMMOHMS, PEHIeHHE OHKCIEPUMEHTANIbHBIX 3a/lad [0 TeMaMm
«Metamne» u «Hemeramnel»y) B COOTBETCTBUM C TIPABWIIAMH TEXHHUKH
0e30macHOCTH Tpu OOpalleHud ¢ BeIIeCTBAaMH U JTaOOPaTOPHBIM
o0opymoBaHNEM; MPEACTABIATh PE3YJIBTAThl XMMHUYECKOTO IKCIIEPUMEHTA
B ¢opMe 3ammWcH ypaBHEHUH COOTBETCTBYIOIIMX  pEaKIUd U
(hopMyTHUpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB

2.8

ChopMHUpPOBAaHHOCT, YMEHHH  COONIOAATh TpaBWa  IOJIB30BAHUSA
XUMHAYECKOH TOCYIOH U J1abopaTOpHBIM O0OpYAOBaHMEM, a TaKKe
npaBuiIa oOpalIeHHs C BENIECTBAMH B COOTBETCTBHH C WHCTPYKIHSIMHU TI0
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB

2.9

ChopMupOBaHHOCTh YMEHHI XapaKTepU30BaTh XMMHUYECKUE TPOIECCHI,
JIe)KaIMe B OCHOBE ITPOMBIIUIEHHOTO ITOJIYYEHUSI CEPHOM KHCIOTHI,




aMMHaka, a Takke C(HOPMHUPOBAHHOCTh TIPEJICTAaBICHUNH 00 O0O0ImmMX
HAayYHBIX HNPUHOUIIAX ©W ISKOJOTHYCCKUX HpOGHGMaX XUMHUYECKOT'O
MIPOU3BOJICTBA

XUMHA U KU3Hb. PacuéThl

3.1

3.2

ChopMHUpPOBAHHOCTh TIPEACTABICHHH O XUMHUYECKOH COCTaBJISIOMICH
€CTeCTBEHHOHAYYHOH KapTHHBI MUpA, POJIM XMMUHU B MO3HAHUU SBICHUH
IpUpoasl, B (OPMUPOBAHMM MBILUICHUS W KYJIbTYPbl JHMYHOCTH, €&
(GYHKIMOHATBHOM  TPAaMOTHOCTH,  HEOOXOAMMOW Ui  peIICHUs
IPAKTUYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILEHHS K
CBOEMY 3/I0POBBIO U IPUPOJHOMN cpelie

CchopMupOBaHHOCTb YMEHUN KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYIO
nH(OPMAIIHIO, TTOJIYYaeMYIO U3 Pa3HbIX UCTOYHUKOB (CpeACTBAa MAacCOBOM
KOMMYHUKaIMH, ceTb VIHTepHET u 1pyrue)

3.3

ChopmupoBaHHOCTh  YMEHHMI  CcOONIOAATh MpaBUiIa  JKOJIOTUYECKU
1eJ1eco00pa3HOr0 TIOBEJCHUS B OBITY U TPYIOBON JEATEILHOCTH B LIEIAX
COXPAHEHHUS CBOETO 37I0POBbs M OKPYXKAIOIIEH MPUPOTHON CPeIb

3.4

3.5

Oco3HaBaTh  OMACHOCTb  BO3JEUCTBUSI HAa  JKMBBIE  OpPraHU3MBbI
ONpeAeNEHHbIX BEIIECTB, MOHUMAas cMbica noka3arend [1/IK, noscusaTe Ha
mpUMepax CHocoObl YMEHbBIIEHUS M TMPEJOTBpAICHUsS WX BPEIHOTO
BO3JEHCTBUS HA OPTAaHU3M YEJIOBEKA

CdopmupoBaHHOCTh YMEHUIN MPOBOJUTH BHIYMCIEHUS C UCIOJIb30BAHUEM
MIOHATHUS «MacCcoBast JA0JIsI BEIIECTBA B PACTBOPE», OObEMHBIX OTHOLICHUN
ra3oB IPH XUMHUYECKUX PEAKIMAX, MACCHI BEIIECTBA WM 00BEMA ra3oB 10
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce MU OO0BEMY OJHOTO W3
Y4acTBYIOUIMX B pEeaKIMM BEUIECTB, TEIJIOBOro 3¢ @dexkra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIECTB, INPEBpALICHUS U
COXpPAaHEHHUs SHEPTUU

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COJePKAHUSA
1 TeopeTnyeckre OCHOBBI OPTaHUYECKON XUMHUHU
[Ipenmer opraHMyeckol XHUMHUU: €€ BO3HHMKHOBEHME, Pa3BUTHE M 3HAYCHHUE B
11 MOJYYCHUU HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOCHHS OPraHHUYECKHUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS
CrtpykrypHble (QOpMYyIbl OpraHMYECKHX BeHIeCTB. [ OMOIIOTHSA, HW30MEpHS.
1.2 XuMUYeCcKasi CBSI3b B OPTraHUYECKUX COCIMHEHUSX — OJWHAPHBIC U KPaTHBIE CBSI3U.
[IpencraBienne o K1accuPUKAIIMN OPraHUIECKUX BEIIECTB
13 Howmenxknarypa OPTaHH'IECKHIX coezu/IuHeHHﬁ (cucrematuveckas) ¥ TpUBUAIHHBIC
Ha3BaHUS BAXKHEHUIINX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIECTB
2 YTI1eBo10poIs!
AJKaHBI: COCTAaB M CTPOEHHE, TOMOJOTHYECKUM psii. MeTaH u 3TaH — ImpocTenInne
2.1 MPEICTABUTEIM allKaHOB: (pHU3MYEeCKHe ¥ XHMHYECKHE CBONCTBA (peakiuu
3aMeIeHUs U TOPEHUs), HaXOXKICHHUE B MIPUPO/IE, OJTyUEHHE U TPUMEHEHHE
AJIKeHBI: COCTaB W CTPOCHHUE, TOMOJOTUYECKUH psl. OTUIEH W MpPONUIEH —
29 MPOCTEHIINE MPEICTAaBUTENN aJIKEHOB: (U3NUYECKHE M XUMHYECKHE CBOMCTBA
' (peakuu  TUAPUPOBAHMS, TaJOTEHUPOBAHUS, THUJpaTallid, OKHUCICHUS U
MOJINMEPU3AINH ), TOJyYeHUE U IPUMEHEHHE
Ankanuensl: OyramueH-1,3 u wMetunOyragueH-1,3: cTpoeHHMe, BaKHEUIIWE
2.3 XUMHUYECKHE CBOMCTBa (peakuusi mnoiaumepusanuu). [lodyyeHue CHUHTETHYECKOIO
Kay4yyKa U pEe3UHbI




2.4

2.5

2.6

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHsS, TOMOJOTHYECKHH psia. ALECTUIICH —
MPOCTEHIINI TPEICTABUTENIb AJIKHHOB: COCTaB, CTPOCHUE, (UINYECKUE W
XUMHUYECKHE CBOWCTBa (pEaKIMu THAPUPOBAHUS, TATIOTCHUPOBAHMS, THUIpaTaIliH,
TOpPEHMS]), IOJIyUEHUE U IPUMEHEHUE

Apensbl. ben3on: cocras, cTpoeHHe, PU3MUECKUE U XUMHUYECKHE CBOWCTBA (peakuu
raJIOTEHUPOBAHUA M HUTPOBAHUS), MOJydeHHE U MpUMEHeHHe. TOoJIyod: COCTasB,
cTpoeHue, (U3NYECKHe U XUMHUYECKHE CBOMCTBA (pEeaklUWu TaJIOTeHUPOBAHUS H
HUTPOBaHUs), MOJy4YeHHE M TNpUMEHEHHe. TOKCHYHOCTh apeHOoB. [ 'eHeTuueckas
CBSI3b MEXKY YIVIEBOJOPOIAMHU, IPUHAUIEKAIIMMHU K Pa3IMYHbIM KJ1accaM

[TpupoHble UCTOYHHUKH YTIIEBOAOPOAOB. [IpuponHbIii Ta3 M MOMyTHBIE HEQTSIHBIC
ra3el. Hedts u e€ mpoucxoxaenue. CrocoObl nepepaboTku HePTH: TMEepEeroHkKa,
KPEKUHT (TEPMUYECKHH, KaTaIUTU4YEeCKUi), mupoiu3. I[IpomgykTel mepepaboTKu
He(TH, UX IPUMEHEHHE B NPOMBIIIJICHHOCTH W B ObiTy. KameHHbIM yroinp u
IIPOJYKTHI €T0 NepepadoTKu

Kchopoz[coL[epxcamHe OpraHN4YCCKHUC COCAUMHCHUA

3.1

3.2

Hpe,[[eJ'IBHBIe OJIHOATOMHBIC CIIMPTBI. MeTaHOa M ATAaHOI: CTPOCHHC, (bHSH‘ICCKI/Ie n
XHMHYCCKHE CBOICTBA (peaKIII/II/I C aKTUBHBIMH MCTAJUIaMH, IaJIOr€HOBOAOPOAAMU,
ropeHHe), IIPUMCHCHUC. BOI[OpO,I[HLIe CBiA3M MCKAY MOJICKYJIaMUu CIIMPTOB.
HeﬁCTBHG MCTAaHOJIa W 3TAaHOJIa Ha OpraHu3M 4YCJIOBCKA. MHoroaTtoMHBIS CIIMPTHI.
OTHIICHTIINKOJIb U rIMOCpUuH: CTPOCHUC, (I)I/ISI/I‘ICCKI/Ie U XHMHYECKHE CBOMCTBa
(B3aHMOI[CfICTBH€ CO MMCJIOYHbBIMHM MCTAJUIaMM, Ka4€CTBCHHaAsd pPCaKlHd Ha
MHOI'OATOMHBIC CHI/IpTLI). I[CI‘/'ICTBI/IG Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHCHI/IC
NIMOCPHUHA U OTUJIICHIJIMKOJIA

®deHOI: CTpOeHUE MOJICKYJIBI, (PU3HUECKUE W XUMHUYECKHUE CBOHCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genomna

3.3

AJ'ILI[CI‘I/II[BI N KCTOHBI. d)opManbz[eer[, aneTajabACcruj: CTpOCHUC, (I)I/I3I/ILIGCKI/IG u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA M BOCCTAHOBJICHUs, KAa4YCCTBCHHBIC
peaKI_II/II/I), IMOJIYYCHHUC U ITIPUMCHCHUC

3.4

OHOOCHOBHBIE NpeJeNbHble KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCyCHas
KHCIIOTBI: CTPOEHUE, (PU3NYECKHEe U XMMHUYECKHE CBOICTBa (CBOICTBa, oOuiue s
KJ1acca KUCIIOT, peakius dTepupuKaIym), moaydeHue u npuMeHenne. CreapuHoBast
1 OJIEMHOBAs KUCJIOTHI KaK MPEJCTaBUTENN BbICIINX KapOOHOBBIX KUCIOT. MbuIa Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEe AeHCTBHUE

3.5

3.6

Crnoxnble 3QUPH KaK TPOWU3BOJHBIE KAapOOHOBBIX KHCJIOT. ['MAPOIU3 CIOMKHBIX
a¢upoB. Kupsl. 'maponus sxupoB. [IpumeHenue xupoB. buonoruueckas poib
KUPOB

VYrneBonpl: cocraB, Kiaccu(uKanus yriaeBOAOB (MOHO-, TH- W TOJHCAXapHUIbI).
I'moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHHUS MOIICKYIHI,
busnyeckre ¥ XMMHUYECKHe CBOWCTBa (B3ammojeicteue ¢ ruapokcugaom meau(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpoxeHme
TJIFOKO3bI), HaxOXJEHWEe B TPUPOJE, TPUMEHEHHE, OWOJOTHYECKas pPOJb.
®orocunre3. DpykTo3a Kak H30MEp INIOKO3bl. Kpaxman u Uemiono3a Kak
npupoHbie moduMepsl. CTpoeHHe KpaxMajaa W IEeUIIONIo3bl. Dusnueckue u
XUMHYECKHE CBOMCTBA Kpaxmaia (TUIPOIH3, KAYeCTBEHHAs! PEaKIIHsl C HOJIOM)

A3o0TcoeprKalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(oOTepHble OpraHWYeckue coequHeHus. dusznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpumepe ruuuHa). buonoruueckoe
3HaYEHUE aMUHOKHUCIOT. [lenTu sl

4.2

benku xak npupoaHbIe BHICOKOMOJIEKYIISIpHBIE coequHenus. [lepBuuHnas, BropuyuHas
U TpEeTUYHAs CTPYKTypa OeiakoB. XHUMHUECKHE CBOMCTBa OENKOB: THMIPOJIN3,
JIeHaTypalus, KaUeCTBEHHbIC PEaKIMK Ha OeJIKH

BbicOKOMONEK YIS pHBIE COSMHEHHUS




5.1

5.2

OCHOBHBIC TIOHSATHSA XHMHH BBICOKOMOJICKYJISIPHBIX COCHHHGHHﬁI MOHOMCED,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MOJUMCpU3ALUU, CPCAHAA MOJICKYJIIpHAA
macca. (OCHOBHEIC METOABI CHHTE3a BBICOKOMOJICKYIAPHBIX CO€)II/IHGHI/H71 -
moJIMMEpur3alvAa U NOJUKOHACHCAIIHUA

3KCHepI/IMeHTaJIbHBIe MECTOAbL HU3YyUCHUA BCIICCTB u nux np eBpameHHﬁ .

O3HAKOMJIEHHE C 0oOpa3ljaMH HNPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC,
Kay4yykoB. [loiryqeHre CHHTETUYECKOT0 KaydyKa U pEe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

11

TeopeTnyeckrue OCHOBbI XUMUHU

XUMHUECKUH 37IeMeHT. ATOM. SIapo aroma, WM30TOIBL. DJIEKTPOHHAs 000JI0UKA.
DHepreTHyeckre YpOBHHU, MOJYPOBHH. ATOMHBIC opOuTanmu, S-, p-, d-3JIeMEHTHI.
Oco0EHHOCTH paclpeesiCHHs] IJIEKTPOHOB MO OpPOUTAIAM B aroMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(MUTYpALIHs aTOMOB

1.2

1.3

[Tepuognueckuii 3akoH u llepnonnueckas cucremMa XUMUYECKHX 3yieMeHToB J[.H.
MengeneeBa. CBsi3pb IepUOAMYECKOro 3akoHa U Ilepuonuyeckoil CUCTEMBbI
xumuueckux snemeHToB J[.M. MeHaeneeBa ¢ COBPEMEHHOH TEOPUEW CTPOCHMS
aTOMOB. BaKOHOMepHOCTI/I N3MEHEHHSA CBOWCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CIOXKHBIX BELIECTB IO TpyHnaM M Mepuojam.
3HaueHue MepruoIMYECKOro 3aKOHa B pa3BUTUU HAYKH

Crpoenue BemiecTBa. XUMHUUECKas CBsI3b. BuUibl XMMHUECKO# CBS3M (KOBaJEHTHAsI
HEMoJIsIpHasi ¥ NOJsIpHAasi, MOHHasl, MeTajnueckas). MoHbI: KaTHOHBI U aHHOHBI.
MexaHu3mbpl  00pa30BaHHS KOBAJIEHTHOW XHUMHUYECKOW CBsi3U (OOMEHHBIM U
JIOHOPHO-aKIENTOpHBIH). BogopoaHas cBsi3b
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BanenTHOCTS. 3HeKTp00TpI/H_[aTeJ'ILHOCTB. CreleHb OKUCICHUS

1.5

BemectBa MOJICKYJBIDHOTO W HEMOJICKYJIAPHOTO CTPOCHUS. 3aKO0H IIOCTOSHCTBA
CcoCTaBa BellecTBa. THIIBI KpUCTATINIMICCKUX peHléTOK. 3aBHCHMOCTh CBOMCTBA
B€IICCTB OT THUIIA KpHCTaJIJIH‘{eCKOfI peHIéTKI/I. Ilousrue o AUCIICPCHBIX CHCTEMAX.
HcTuHHBIE U KOJIOUIHEIE pacTBOPHI. MaccoBas 10J1s BEIIEeCTBa B pacTBOpEC

1.6

1.7

1.8
1.9

Knaccugukanus Heopranuyeckux coequHeHui. HomeHkiaTypa HeEOpraHMYecKHX
BELICCTB

Xumunueckas peakius. Kinaccudukanus XUMHUECKUX PEAKIUil B HEOPraHUYECKON 1
OpPraHMYECKON XMMHHU. 3aKOH COXPAHEHMsI MAcChl BEIIECTB, 3aKOH COXpPAHEHMs U
IIPEBPAILCHHS SHEPTUU IPU XUMHUYECKUX PEAKIIHIX

CxopocTb peakiuy, €€ 3aBUCUMOCTh OT Pa3JInYHbIX (PaKTOPOB

OOpatumble peakuuud. XuMmMudeckoe paBHoBecwe. DakTopbl, BIUSIOUIME Ha
COCTOsIHHE XUMHUYeCKOro paBHoBecus. [Ipunuun Jle [larenbe

1.10

OnekrposmTryeckas auccormanys. CunbHble M cinabbie 3iekTponuthl. Cpena
BOIHBIX paCTBOpOB BCIICCTB: KHUCJIasd, HeﬁTpaJ'[I:HaSI, mIeJIouHasl. PeaKHI/II/I HOHHOT'O
oOMeHa

1.11

OKHUCIATETbHO-BOCCTAHOBUTENHHBIC PEAKITHH
Heoprannueckas xumus

2.1

Hemeramnbl. Ilonoxxenue HeMetamoB B Ilepuoanyueckoil cUCTEME XHMMHYECKUX
sanemenTtoB /.M. MenneneeBa U OCOOCHHOCTH CTpOeHHA aTOMOB. Duznyeckue
CBOMCTBAa HEMETAJJIOB. AJTOTPONUS HEMETAJUIOB (HAa MpUMEpEe KHUCIOpOja, CEpHI,

docdopa u yriaepona)

2.2

XUMHYECKUE CBOWCTBA BaXKHEUIIMX HEMETAUIOB (TaJOreHOB, CEpbl, a30Ta,
dochopa, yrmepoma M KpeMHHS) M HMX  COeAWMHEHUH  (OKCHJOB,
KHCIIOPOJICOAEP)KAIMX ~ KHUCIIOT, BOAOPOJAHBIX  coeauHeHui). IlpumeHeHue




BaXKHEUIIINX HEMETAJUIOB U X COCIUHEHUN

2.3

2.4

2.5

3.1

3.2

3.3

Mertamnel. [lonoxxkenue wetamwioB B llepuoguueckoil cucreMe XUMHYECKUX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHMS 3JIEKTPOHHBIX 000JI0YEK
atoMoB MetaiioB. OOmue Qusnueckue cBoiicrBa MetauioB. CIiaBbl METaJJIOB.
DNEKTPOXUMHUUECKUH psil HAIIPSHKEHUHA METaJIIOB

XUMHYECKUE CBOWCTBA BAXKHEHUIIUX METAUIOB (HATPUU, KaJIMM, KadblMi, MarHuu,
QTIOMUHHMMA, [MHK, XPOM, JK€JIe30, MeAb) M HX coeauHeHuil. OOmue crmocoObl
MoJTydeHus: MeTayuioB. [IprMeHeHne MeTaioB B OBITY M TEXHUKE

I'eneruueckas CBA3b HCOPraHNM4YCCKUX BCIICCTB, MPHUHAJICKAINIUX K Pa3IMIHBIM
KJj1acCcaM

XUMHS U )KU3Hb

Ponp xuMuuM B OO0ECHEUEHWH OKOJOTHYECKOH, JHEPreTUYECKOW | MHUIICBON
0€30MacHOCTH, Pa3BUTUM MeIUIUHBL. [loHATHE O HaydyHBIX METOJaX IO3HAHUS
BEILIECTB U XUMHYECKUX PEAKIUI

[IpencraBnerns 06 OOMMX HAYYHBIX NPUHIMIIAX MPOMBIIUICHHOTO TOJXYYEeHUS
BaXHEHIINX BemecTB. YenoBeK B MHMpE BEUIECTB M MaTEpUAJIOB: Ba)KHEUIIME
CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacku, CTEKIIO,
KepaMHKa, MaTepuaibl I JJIEKTPOHMKH, HAHOMAaTEpUANbl, OPraHUYECKUE WU
MUHEpPAJIbHBIE YI00pEHUS

XvMHS U 3/10pOBbE 4YENIOBEKa: IpaBWia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaTos, MpaBuiia 0€30IacHOr0 MCIOJIb30BAaHUS MPENapaToB ObITOBON XUMHU B
IIOBCEJHEBHOM KU3HH




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus. 10 kiace. 'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A. AKIMOHEPHOE 00IIIECTBO
«M3natenscTBO «IlpocBemenue» « Xumus. 11 knacc. 'abpuensn O.C., Octpoymos WU.T"., CraakoB
C.A. Akmonepnoe obmectBo «M3natenscTBo «IIpocBemnienne»
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