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[TporpamMmMa 1o XuMHM Ha YpOBHE CPEIHEr0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaepanuny,
TpeOOBaHUI K pe3y/lbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTEIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOTo npeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yromMx
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsixenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0IIen
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PAa3BUTUS 00y4arOIIUXCsl CPEACTBAMU y4yeOHOro Impeamera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, [OJy4aeMO€ BBIIYCKHUKaMU  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTeME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTHU
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLIEH KyIbTYpbI
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHue 00y4arOLIMXCs Ha YPOBHE CPEIHETrO
ob1rero ob6pa3oBaHusl CpeCTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHNEe U TTOCTPOEHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(DUKM HAyKH XHMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIECTBA, a TAKXKe C y4ETOM OOIIMX
Hesell ¥ MPUHIUIIOB, XapaKTepU3YIOLUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOMH
LMBUJIM3AllMU, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOHl BKJIaja B
(dopMHpOBaHUE PAIIMOHAILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHKE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE TIOHMMAaHMS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHHUSI.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. COBpeMEeHHash XMMMS Kak HayKa CO3HMJaTelibHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEeHUE INI00ANbHBIX MPOOJIEeM YCTOWYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUUEcKOi, MHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OUIMMM LEMSIMM U MPHHLIUIAMH CpEeIHEro oOIiero obpa3oBaHus
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO MM s
BBIPA0OTKH MHMPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
NPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  peaMera «XHUMUS»  SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SBJISIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HaHUH 0 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM



3HaHUHN U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUN
OpU M3Y4YEHUHU IpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUs] BCEro MHOrooOpasus
BELIECTB Ha OCHOBE OOLIUX MTOHATHM, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K M3YUYEHUIO
y4yeOHOro Martepuaja M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAHMHA Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHHYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IIPEICTABICHUM O CTPOCHUU BEILLECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKoll XMMHUU IOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOHN CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHUs B mpeaMeTe «XHUMHUs» 0a30BOTO0 YpPOBHS pPacCMaTPHUBACTCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHMsS TEOPETHUECKUH MaTepuan Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XUMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX MO3UILINM,
riy0Xke MOHATh UCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOuarouiei 1o
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUYECKUX PEAKLIHSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononHsercs B Kypcax 10 wm 11 KimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOINUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBA3M XMMHH C JpPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIBHOM U
MPAKTUYECKON JESITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KE€HHUS K IpOLECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U NPUMEHSATh €€ JUIsl MOMOJHEHUs 3HaHUM, pelieHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIIEN0BATENbCKUX 3a7ad. B memom coxepxanue
y4eOHoro npeamera «XUMHs» JAHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (hOPMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMaHUs (UIOCOPCKUX WIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh IMTPUPOIHBIX SIBICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMU (PaKTaMH U TEOPETHUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
JYHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3aHUS HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B muiane pemieHus 3amad  BOCIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  O0YyYaromIMUXCs
INPUHATHIE MPOTpaMMON IO XUMHUHU TOAXOAbI K OINPEACIEHUIO COJEP)KaHUsS U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCAJIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIIeHUs MPpobieM, MOUCKa, aHau3a U
o0paboTku uHPOpMaAIUK, HEOOXOIMMBIX I NPUOOpPETeHHs] OmbITa MPAKTUYECKOH U
UCCIIEN0BATENIBbCKON IEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IIO3HAHUU XUMUMU.

B npaktuke npenopaBaHus XMMUM KaK Ha YPOBHE OCHOBHOT'O 00IEro o0pa3oBaHMsl, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TNpU  ONPEACTICHUH  COACPIKATEIbHOM
XapaKTEpUCTUKU IeJIed M3y4eHHs IpeAMeTa HalpaBICHUEM IEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMMHYECKOM Hayku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKOW JEATCIBHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPECIICHUIO LIENIeH N3YYECHHUS ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.



CornacHO JTaHHOW TOYKE 3pEHMs TJIABHBIMH IIEJISIMU W3Y4Y€HUs MpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASITOTCSL:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUW KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIOUYEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHYECKOr0 XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluuil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEILIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B PAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM W
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LieJiel U 3a7ad U3Yy4EHUs NpeaAMETa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeMe cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NpPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep)KaHus OOydeHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBIIYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTHIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7ay.

B cB3m ¢ »TUM TpH H3y4eHMH TpenMeTra «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTauus OOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHUe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HaUCHUE NI PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEHICHUS MPOoOiIeM,
MOMCKA, aHaimu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX ISl MPUOOpPETEHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIMI IKOJIOTHYECKOM 0€30ITaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOJIB30BaTh COBPEMEHHbIE NH(OPMAaLIOHHbIE
TEXHOJIOTHH JIJIsl TOMCKA M aHan3a yueOHOW U HayYHO-TIOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHus;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATUBHOTO U IOTUYECKOTO MBITIICHUS,
HaOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOoOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTHM B TYMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW pOMM B  pEIIEHUHd TH00alNbHBIX  MPOOJEM  palloOHaIBHOTO
MPUPOIONIOIL30BAaHUS, TOMOJHEHUS SHEPreTUYECKHMX PECypCcOB M COXPaHEHUs MPUPOJAHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, a TaKXe MPUOOPETEHMsI OIbITa UCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PEUICHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMHUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUsS MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHON 00macTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHMYeCKOi XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B MOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMUYecKasi CBSI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAIllEHU: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
POCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOCHHUE, (U3NUECKNE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOpOJOB. [IpupoaHblii Ta3 U MONyTHbIE HE(TAHbIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckne coeiMHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOECHUE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




npruMeHeHne. BoopoiHbie CBA3M MEX1y MOJIEKYyJIaMu CUpToB. JleiicTBue MeTaHoa U 3TaHOa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOI0OaTOMHbIE cHUpTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHWe TriaulepUHa U
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anpnerupl M Kemouwvl. DopManbIeruj, aueTaubAeTHA: CTpoeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peaklUMu OKHMCIEHHS U BOCCTAaHOBJIEHUS, KadeCTBEHHBIE DPEaKLUN),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalMM), MoldydyeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenune xupoB. bruonoruyeckas posib KUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIEHWE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmtonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U 1eJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THApPOJIN3, KaUeCTBEHHAs peaklus ¢ HOJIOM).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
peaKIMu OJHOATOMHBIX CHHUPTOB (okucieHue d3TaHona okcuaom wmeau(ll)), MHOroaToMHBIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIeCTBAa WM NPOAYKTAa peaklUWH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHAasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKclepUMEHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue U
ONKCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWU, LIBETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUKN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — IMOJIMMEPU3AIUs U TOJTUKOHICHCAIUS.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanmzanus MexnpeaMeTHbIX CBA3CH MPU M3YYEHUH OopraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBICHHE, HAay4yHBbIH (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHEpalbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMMHU

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
OJeKTpoHHas KOH(UTYpalLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHMs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuABl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HemnoJisipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATETBLHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coenauHeHuid. HomeHnknarypa HeopraHmdeckux
BEILECTB. ['eHeTHuyeckas CBs3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peEakUii B HEOPraHWYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEILECTB, 3aKOH COXPAaHEHUS U NPEBpAILECHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. (DaKTOpBI, BIUAIOIIHAE HA COCTOSHUE XUMHUYECKOTO DPaBHOBECHUS.
[Tpuniun Jle [larensbe.



DnekrponuTnueckas auccoruanus. CunbHble U crnabbie 3MeKTponauTsl. Cpena BOIHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUHU.

OKCIEpUMEHTAIIbHBIE METO/bl M3Y4YEHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTalu3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacU€Thl C UCIOJIBb30BAHUEM MTOHSATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKUX
anementoB JI. M. MeHnaeneeBa U OCOOCHHOCTH CTPOCHHUS aToMOB. (DU3HUYECKHE CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPEMHUs) U UX COCAMHEHHM (OKCHA0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Meramnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOiue
¢busnueckue cBoiicTBa MeTamioB. CIUlaBel METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJIJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kajuii, KanblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUIN: H3YYCHUE
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTATBHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT U IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnnie 3anaum.

Pacué€tel mMaccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yUYaCTBYIOIIMX B PEaKIMH BEUIECTB, Pacd€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMHuA 4 KM3Hb

Ponp xumun B 00eCTIeUeHHH YKOJIOTHYECKOM, YHEPTETUUECKON U TTUIIEBOI 0€3011acHOCTH,
pa3sBUTHUM MeAuUMHBL. [loHATHE O HAy4yHBIX METOAAX IIO3HAHMS BELIECTB M XHUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUIIME CTPOUTEIBHBIE MATEPHUAJIBL,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKu, CTEKJIO, KE€paMHKa, MaTepUalIbl IJIs DJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATIbHBIC yI0OpEHUS.

XuMUsST U 3[0POBbE 4YEJIOBEKAa: MpaBWJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBsI3€H MpH M3yuyeHUH OOIIel M HEOPraHUYEeCKOM XUMUU B
11 kyacce oCymecTBIsCTCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHH,



TaK M MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIs1 OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAyYHBbIC MOHSTHS: HAYYHBIA (DaKT, THIOTE3a, 3aKOH, TEOpPHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
pPaOaKTUBHOCTh, MOJICKYJa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOocHCcTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPOIBI, MTOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaJIOB, CEJIbCKOXO035IHCTBEHHOE MIPOU3BOJICTBO, MUIIEBAs
MPOMBINUICHHOCTh, (papMaleBTUUECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUAIOB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OO0Y4YaIOIIMMHUCS
IporpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa30BaHus SIBISETCS CUCTEMHO-ESITeIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IESTEIHLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHus
BBIJICJIEHBI CIIEAYIOIIHE COCTABIISIONINE:

0CO3HaHME O0YYaIOUIMMHCA POCCUHCKOM TpakIaHCKOH HASHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYUE MOTUBALIUU K 00yUEHUIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M HCTOPUUYECKUX TPAJAUIIUN Oa30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHU, TMPUCYIIUMHU [EJIOCTHOM CHUCTEME XUMHYECKOTO
obOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HCHHBIC TUIAHBI.

JIMdHOCTHBIE pPE3yJbTaThl OCBOEHUS TMpeaMera «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM H BOCIHTATETBHOW JICATEIIBHOCTH B COOTBETCTBHH C TYMAaHHCTHYECKUMH,
COLIMOKYIIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCHUHCKOTO
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPaBWJIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YyYaIOIIUXCSI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaxaroT cHopMUPOBAHHOCTH
ONbITa TIO3HABATENbHOM M TMPAKTHUECKOH MAESITeNbHOCTH OOYYalolIMXCs [0 peaan3alnuu
MPUHSITHIX B OOIECTBE IICHHOCTEH, B TOM YUCIIC B YACTHU:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HAHUS O0YYAIOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSAKY;



MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MPaBHIIaX MEXKIHMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOMU
XUMUH;

YBa)XGHUSI K MPOIIECCYy TBOPUECTBA B OOJACTU TEOPUH U IMPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKECHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUMN,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPYZAa YYEHBIX U MTPAKTHKOB;

WHTEpECa M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIONIEM aHaJIu3e
uH(GOpPMAIIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHS,;

CIIOCOOHOCTH OLICHMBATh CHUTYalldd, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, |
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEICHHE U MOCTYNKH CBOMX TOBApHUINEWH C MO3UIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN STUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEW 3/10pOBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJIOIeHNsT TIPaBHJI O€30MacHOTO OOpaIleHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHUMAHUs IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUA TOCJECJACTBUI U HEMPUATHS BPEIHBIX MPUBBIUCK (YMOTPEOJIEHUS aTKOTroJIs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOrOo BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESTENbHOCTH,
00I11IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JE€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWH MPAKTUYECKUX 3a7ad COIHAILHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQEeCcCHil pa3TuvyHOrO poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHU 110 XUMUU;

YBaXXCHHUS K TPYY, JTIOASIM TPyJla U pe3ynbTaTaM TPYAOBOH IeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWMBHAYAIHHOW TPAEKTOPHH OOpa30oBaHUS,
Oynyiieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS .

AKOJIOTUYECKH 1ETIECO00PA3HOTO OTHOIICHUS K PUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHMS
JKHM3HH Ha 3eMiIe;

MOHUMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAaHUS TOCTHXKEHUIN XUMUM ISl PEelIeHUs] BOIIPOCOB
paIoOHATBHOTO MIPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JIEUCTBUM, MPUHOCIIIMX BpPEN OKPYKAIOIIEW MPUPOIHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONMPUSATHBIC YKOJIOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAESMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;



HaJIMYUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphl, OINbBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
HIPOTUBOCTOAThH UJICOJIOTMH XeMOPOOHH;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIIJICHHUS, CO3AaHNHU LEJIOCTHOTO MPECTABICHUS 00 OKpYKaIoIIeM
MHUpPE KAaK O €AMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: IpoodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUM JUIsI COBPEMEHHON LUBWINM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH II100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOTO TPyia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YiIeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJNOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHamu3a U OOBSACHEHMs SIBIICHUI OKpYKAIOIIEro MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS [Tl peUIeHHs IpobiieM
B PEAJIBHBIX )KM3HEHHBIX CUTYALHAX;

MHTEpeCca K NO3HAHUIO U HCCIIE0BATENBCKOMN AESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHMM 1O XUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B Pa3IUYHbIX cdepax mpodeccruoHambHOM
JESATEIIBHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHSI ydeOHOro mpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaUUMBIE 71 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCIHUILTUHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAyYHOW KapTUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHHUE, MPOIECC, CUCTeMa, HAYYHBIH (aKT, MPHUHIUII, THIIOTEe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUSs, HCCIIEI0BaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

VHHBEpCaJIbHBIC  y4eOHBIE  JIeHCTBUSA  (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COIMAITLHOW KOMITETEHITHH 00YJIArOIIHXCS;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIOJh30BaTh  OCBOCHHBIE  MEXIAMCIUILITMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Y4YeOHBIC IEHCTBHS B IIO3HABATECILHOW U
COLIMAJIbHOM IIPAKTHKE.

MeramnpeaMeTHBIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY I/ CTBUSIMH

1) 6a3oBble JIOTHYecKNe TeCTBUS:



CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIN JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM MX JOCTUKEHMUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHMNW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb MUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MTOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUM;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUS (MHAYKTUBHBIE, JEAYyKTHBHBIE, I10 QAHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTh B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — NpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIHI.

2) 0a30BbIe HCCJIeN0BATEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIEHO C(hOpPMyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOAOM Ipollecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yiabTaT, (OopMyIHUpoBaTh OOOOLIEHHS M BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIECHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M MPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs1 BBITIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIH $I3bIK B KayeCcTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIAHOCTH.

OsiaeHHe YHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1eHCTBHSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/WiIN JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYNIaTh C INPE3EHTALMEl PE3yIbTaTOB MO3HABATEIBHOM AESITENBHOCTH, MOIYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHM MPH BBIIOJHEHHH XMMHUYECKOIO



HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro mpoekTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHMI ITyTEM COTIIACOBAHMS MTO3UIHMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OBsJiaieHNe YHUBEPCAJIBHBIMH PeryJisiTHBHBIMH 1eHCTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESATEIHLHOCTD,
onpenenss e€ eI W 33aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npe/UlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/ad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENBHOCTH Ha OCHOBE CaMOaHaIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHrudecKast XUMUsD) OTPAKAIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLIEH €CTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XMMHUU B TIO3HAHWW SBJICHHA TPHPOIBI, B (POPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pEelICHHsST TPAKTUYECKUX 3a7ad W JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJIATAIOUINE
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKasi CBSA3b, CTPYKTypHas Gopmyna (pa3BépHyTas WU
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIE 00BEM, YIIEpOIHBIA  CKeNeT,
(GyHKIIMOHATBHAS TPYIIA, pauKand, H30MEpHUs, W30MEPbl, TOMOJIOTHUECKUN psijl, TOMOJIOTH,
YIIEBOIOPOABI, KHUCIOPOA U a30TCOJEpIKaIe COCTUHEHUSI, MOHOMEp, TOIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSIMHCHHSI); TCOPUH U 3aKOHBI (TEOPHSI CTPOCHHUS OPTraHUYSCKUX
BemectB A. M. bytiepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUHN SI3bIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUS, JIeXKAIUEe B OCHOBE MMOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJydeHUHU ¥ 0€301TaCHOM HCIIOJB30BAHNN BAKHEHUIITUX OPTaHNYECKHUX BEIIECTB B OBITY
U TIPaKTUYECKOM JIeATEIHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHBIC MPU3HAKHU IMOHATHH, YCTAHABIIUBATH
UX B3aUMOCBSI3b, UCTIOJH30BaTh COOTBETCTBYIOIINE MOHSATHUS TIPU OMMCAHUN COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (hOPMYIT OPraHHMYECKUX BEIIECTB
U ypaBHEHUH XUMHUYECKHX pEaKlni, U3rOTaBIMBATh MOJEINU MOJEKYJT OpPTaHUYECKHX BEIIECTB
JUTSL WIUTFOCTPAITUN MX XUMHUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpeAeN€HHOMY KJIAcCy/Tpynmne COoeauHEHUN
(YrmeBomopoasl, KHCIOPOA H  a30TCOACpXKAIIME COCIUHEHHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTMCIHHBIX OPraHMYECKHUX BEIISCTB (ITUIJICH, MPOIHIIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, ¢eHom, (opManbAerui, aleTaableruji, MypaBbUHas
KHCIIOTA, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TIIOK03a, QPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACNATh BHJIBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COCTMHECHUSX (OJUHAPHBIC U KPATHEHIC),



c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BeiecTB A. M. byrtnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTb COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STUJICHTINKOIb, TTUIEPUH, (EHOJ, aleTalbIACTH I, MypPaBbUHAS U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, NeIUI0I03a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBAThH
TEHETHUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHUSI XapaKTEePU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB NEPEepabOTKY;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIMH I10 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofeHue, U3MEpPEHUE, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYalIUAX, CBA3aHHbBIX
C BEIIECTBAMU U MX NIPUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYnoi U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAKXKE MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJHATE XHUMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyYEHUE ATHIICHA U U3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHMYECKUX BEIECTB, JeHaTypanusi OeJIKoB Ipu
HarpeBaHUU, I[BETHbIE PEAKI[MU OENKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH O€30MaCHOCTH
npu oOpallleHuu ¢ BEIEeCTBaMU U JJaOOpaTOpHBIM 00OPYIO0BaHUEM, MPEJACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIU U
(GbopMyIHUpPOBAThH BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOJaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX COXPAHEHHS CBOETO 3/J0POBBS U
OKpYKarollel MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica Tokaszarens I[IJIK, moscHsTh Ha
npuMepax crmocoObl YMEHBIICHHS U MPEJOTBPAIICHUs] UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsE 0OYYarOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3J0POBbs: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISE  CIETBIX W CHA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONbh30BaTh pelbedHo-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiing nns 3anucu xuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmas M HeopraHudeckas XHUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBIISIONMICH €CTECTBEHHO-
HAay4YHOH KapTHHBI MHUpa, POJIM XWMHUHU B TIO3HAHUM SIBJICHUN MPHPOIbI, B (OPMHUPOBAHUU
MBILUICHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS



pelIeHUsT TPAKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BJIQ/ICHUE CUCTEMONW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBsA3b (KOBAJCHTHAas, MOHHAs, MeTaJuIMYecKas, BOJOPOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMUMHUYECKUX  PEaKLuil, pacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JICKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIHTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM  peaklMM, XUMHYECKOE PpaBHOBECUE); TEOPUM U  3aKOHbI  (Teopus
SJIEKTPOJUTUYECKON JAuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUYECKHUX
pEaKLMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalulue B OCHOBE ITOHMMAaHMUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHs O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€30M1acCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKU MOHATUHN, YCTaHABINBATh
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKUCAHUU HEOPraHMUYECKUX
BELIECTB U UX NPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BelIECTB M ypaBHEHMH XUMHUUYECKHUX pPEAKLHH, CHUCTEMAaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJA, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONpeAeNsTh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUI yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIeCTBa — METAJLIbI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoaudeckoro 3akona JI. M.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
IPOTHOCTUYECKYIO (QYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu3oBaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUECKUX 3nemeHToB /1. 1.
MeHzieneeBa, HCHONB3Ys TOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U UX
COEIMHEHUH 10 nepuoaam u rpynnam [leproandeckoil cucteMbl XUMHYECKHUX dieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJIYy HEOPraHMYeCKUMHU BEIIeCTBaMU C TOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

Cc(OPMHPOBAHHOCTE YMEHHS KJIACCU(PULUUPOBATh XMMHUYECKHE PEAKLUU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromMx BeIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
U3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIACTUIO KaTaJln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAaIllEHHbIE YPAaBHEHUS PEaKLMi MOHHOTO OOMEHa, YUYUThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peaxkuy UAyT 10 KOHLA;



c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pAclO3HaBaTh OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCJIUTEIBHO-BOCCTAHOBHUTEIbHBIX
peaxiuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(OPMHPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCHMOCTb CKOPOCTH XMMUYECKOH PEaKkLUu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHWMHYECKHE IPOIECCHI, JIeKaIIhe B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYYeHUsl CEPHOM KHMCIOThI, aMMHaKa, a Takke chOpMUPOBAHHOCTh
npeicTaBieHuid 00 OOMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOM3BOJICTBA;

c(OpMUPOBAHHOCT YMEHUN NPOBOAUTH BBIYMCICHUS C MCIOIb30BAHUEM IOHATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHMH TIa30B HPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUMX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBUiia MOJIb30BAHUS XMMHMUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYZAOBAHHEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN 3KCHEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaKklMd HOHHOro OOMEHa, KaueCTBEHHbIE pEaKkIUH Ha
cynb(ar-, KapOOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad no TemMam «Mertamasl» U «Hemeranasl») B COOTBETCTBUM C TNPAaBUIIAMH TEXHUKU
0€30MacHOCTH NpU 00paIIeHNH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYyI0BaHUEM, NMPEACTABIATh
pe3yibTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBaTh BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHMKanuu, WHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETHLHOCTH B LENAX COXPAHEHHs CBOEro 370pPOBbs U
OKpY’Karolled MpUPOIHOIN cpenbl, 0CO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha >KMBBIE OPTaHU3MBbI
OTpeNIeNIEHHBIX BEIECTB, MOHUMasl cMbIch nokazatens [TIK, nmoscHaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YellOBEKa;

Ui O0YYarolUXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHM 3[I0POBbS: YMEHHE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUIA  CJeNbIX M CcHa0OBHIAMIMX OOyYaroIUXCs: YMEHHME MCIONIb30BaTh pelibedHO-
TOUEYHYI0 cHUcTeMy o0Oo3HaueHudd JI. DBpaiings s 3andcn  XuMudeckux — (GOpMyiL.
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OJTHOATOMHBIE
CIIUPTHI: METaHOJI
u 3TAHOIL.
Bopoponnas
CBSI3b
MHoroatroMHBIE
CITUPTHI:
STUJICHTJIUKOJIF |
TJIMLEPUH

19

20

21

®deHon: cTpoeHue
MOJIEKYJIBI,
¢buznyeckue u
XUMHUYECKHE
CBOICTBA,
IIPUMEHEHHE

AJbaeruabl:
dbopmanpaerun u
aleTaabICTHI.
ArteTon
OJIHOOCHOBHBIC
npeAesibHbIE
KapOOHOBBIE
KHUCIIOTHL:
MypaBbHHAS u
YKCyCHast

22

IIpaxTrueckas
pabora Ne 2.
«CBolicTBa
pacTBopa




23

24

25

YKCYCHOM
KHCIIOTBD
CreapuHoBas U
OJICHHOBASsI
KHCIIOTHI, KaK
MPEJICTaBUTEIN
BBICIIIUX
KapOOHOBBIX
KHCIIOT

Mpgina Kak coiu
BBICIITHX
KapOOHOBBIX
KHUCJIIOT, 0.
MOIOIIIEE
JICUCTBUE

Crnoxuble 3¢hupb
KaK IPOU3BOJIHBIE
KapOOHOBBIX
KHCJIOT.
I'mpponms
CJIO’KHBIX 3(pupoB

26

27

Kupsl: ruaposms,
MIPUMCHCHHE,
Oouooruyeckas
POJTb )KHPOB

VrieBoamr:
COCTaB,
Kiaccuukanus.
Baxneiinue
MIPEACTABUTEIH:
TJII0K03a,

bpykTO3a,
caxaposa

28

Kpaxman u
LEeJUIINI03a  Kak
IIPUPOJIHBIE
IOJINMEPBI

29

30

KonTponbHas
paborta o
paszzueny
«Kucnopoaconep
xKarue
OpTraHUYecKue
COCTUHEHUSY/
Bcepoccutickas
MPOBEpPOYHAs
paborta

O61mas




XapaKTepUCTHKA
a30TCOIepPKAIINX
OpPraHUYECKUX
COEIMHEHU N /
Bcepoccutickas
MpOBEPOYHAas
paborta

31

AMUHLL:
METUJIAMUH u
AHWINH

32

AMHHOKHCIIOTBI
KaKk amQOTepHbIS
OpraHUYECKUe
COEIUHEHHS, HX
OHOJIOrHYECKOe
3HAYEHUE.
Ilentuner. benku
KaKk  TPHUPOJIHBIC
BBICOKOMOJICKYJIS
PHBIE COSTUHEHUS

33

OCHOBHEBIE
MNOHATUS  XUMHHU
BBICOKOMOJIEKYJISI
PHBIX
COCTUHEHUN

34

OCHOBHEBIE
METOAbLI CHHTE3a
BBICOKOMOJIEKYJIS
PHBIX
COE€IUHEHMH.
IInacT™maccsl,
Kay4yyKH, BOJIOKHA

OBILEE
KOJIMYECTBO
YACOB Io
[TIPOTPAMME

34 3

11 KJIACC

Ne

n/
n

Tema ypoka

Koaun4yecTBO 4acoB

Kourtpousb
HbIE
padoTbl

Bce
ro

IIpakTnye
CKHe
padoThl

Jlara
usyue
HUA

JIEKTPOHH
ble
uugposbie
oOpa3oBareJ
bHbIE

pecypchl

XUMHUYECKUI
3JIEMEHT. AToM.
OneKTpoHHAas
KOH(Urypauus




aTOMOB

[Tepuoanueckuit
3aKOH il
[Tepuoauueckas
cHCcTeMa
XHUMHUYECKHX
anemenroB J[. W.
MeHneneena, UX
CBSI3b c
COBPEMEHHOM
TEOPUEN CTPOCHMS
aTOMOB

3aKOHOMEPHOCTH
H3MCEHEHHUS
CBOICTB
XUMHYECKHUX
3JIEMEHTOB M UX
COCIUHEHUN o
rpyrmam H
TepruoaM.
3HaueHnue
MePUOUYECKOTO
3aKOHA M CHCTCMBI
XUMHYECKHUX
anemenroB  JI.W.
MenneneeBa B
pPa3BUTUHU HAYKHU

Crpoenue
BEIIIECTBA.
XUMHYeCKas CBA3b,
eé BU/IBI;
MEXaHU3MBI
o0Opa3oBaHUs
KOBaJICHTHOMU
cBs3u. BonopoaHas
CBSI3b

BaneHTHOCTS.
DIEeKTpOOTpULIATET
pHOCTL.  CreneHn
OKHCJICHHS.
BemecTa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOEHUS

ITonsarue 0
JIACTIEPCHBIX
cucTemax.
HctnaHbIe u
KOJIJIOUJTHEIC




pacTBOPBHI.
Macconas JIOJISt
BEIECTBA B
pactBope

Knaccudukanus wu
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUN.
I'eneTnueckas
CBSI3b
HEOPTraHUYECKHUX
BEIISCTB,
Ppa3InYHBIX
KJIaCcCOB

10

Knaccudukanus
XUMHYECKHUX
peakuin B
HEOPraHUYECKON U
OPraHUYeCKOu
XUMUH. 3aKkoH
COXpaHEHHUS MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs u
MpeBpaICHUs
SHEPTUU npu
XUMHYECKHUX
peaKIusax

CKOpOCTh peakiiui.
OO6partumsie
peakuu.
XUMHUYECKOE
paBHOBECHE

IIpakTrueckas
pabora  Ne 1.
«Bnusuune
pa3IMYHBIX
¢dakTopoB Ha
CKOPOCTh
XAMHYECKON
pEaKIum

11

DNEeKTPOIUTHYECKA
s JTUCCOIHAITUA.
ITonsTue 0
BOJIOPOTHOM

nokazarene  (pH)
pactBopa. Peakunun
MOHHOTO OOMeHa.
I'moponuz

OpTaHHYECKUX U




HEOPTaHUYCCKUX

BEILIECTB
OKHUCIUTENBHO-
BOCCTaHOBHUTEIIHHBI
e peakiuu.

12 ITonsTue 00
ANEKTPOIU3E
pacIuiaBoB u
pacTBOPOB COJIEH
KonTponbhas

13 pabora 1o pasueny
«Teopetnyeckue
OCHOBBI XUMHH)»
Metamnsl, nx
MIOJIOKCHUE B
Ilepronnueckon
CHCTEME
XHUMUYECKHX

14 sneMmenToB J. U.
MeHneneeBa u
0COOCHHOCTHU
CTPOCHHSI aTOMOB.
OO0mmue
¢dusnueckue
CBOICTBA METAJJIOB
CriaBel METaIOB.
DNEKTPOXUMHUUECK

15 15051 pan
HaIpsHKEHUN
METaJIoB
XHUMHYECKHUE
CBOICTRBA
BaKHEHIIINX

16 MeTallIoB (HanI/II:/I,
Kajaui,  KaJblMH,
MarHui,
ATIOMUHUN) U UX
COeTMHEHNN
XHUMHYECKHUE

17 CBOIICTBA  XpoMma,
Meau u 150:4
COEeTMHEHNN
Xumudaeckue

18 CBOIMCTBAa  IIMHKA,
JKenesa n X
COEIMHEHU I

19 [IpakTueckas

pabora Ne 2,




20

21

"Pemenne
AKCIIEPUMEHTAIIbH
BIX 3a7a4 II0 TEME
«MeTtaiuie»"

Hemeramnsi, 1504
MTOJI0KCHHUE B
Ileproanueckon
crucTemMe
XUMHYECKHUX
snementoB . H.
MeHneneeBa u
0COOCHHOCTH
CTPOCHHUS aTOMOB

®dusnueckue
CBOICTBA
HEMETAIJIOB.
Annorponust
HEMETaJLIOB (Ha
npuMepe
KHCTIOpOJia, Cepbl,
doctopa "
yriaepona)

22

23

XUMHYECKHE
CBOMCTBaA
rajoreHoB, Cepbl U
nX COCIMHECHUI

XuUMHUYECKue
CBOMCTBaA as3orTa,
dbochopa u wux
COE€IUHEHUI

24

25

26

XUMHYECKHe
CBOMCTBaA
yIJIepoaa, KpeMHUs
1 UX COCTMHESHUH
[IpumeHeHne
Ba)KHEHIIINX
HEMETaJIJIOB M uX
COeTMHEHNN

O0001enne u
CHCTEMaTHU3aIus
3HAaHUM T1I0 TeMe
«Hemerammby.
Breramcnenns o
YpaBHEHUSIM
XUMHUYECKHUX
peakuuit U
TEPMOXUMHUYECKHE
pacy€Thl




[IpakTuueckas
pabora  Ne 3.
«Pemenne
AKCIIEPUMEHTAIIbH
BIX 3374 IO TeMe
"Hemeramasr"y»

27

Konrtponbnas
pabota O TeMam
«MeTtamibny 51
«Hemertaiuib»

28

Heoprannueckue u
OpraHHYecKue
KHCJIOTBI.
Heopranunueckue u
OpraHUYECKHE
OCHOBaHUS

29

AmdoTtepHbie
HEOPTaHUYECKUE W
OpraHHYECKHE
COCUHEHMSI.

30 I'eneTnueckas
CBSI3b
HEOPraHMYECKUX M
OpPTaHWYECKHUX
BEILIECTB

Ponp  xumMuu B
oOecreuecHnn
9KOJIOTHYECKOMH,
SHEPreTUYECKON |
MUIIEBOM
0€30I1aCHOCTH,
pa3BUTHHI
MeTUIINHEI

31

[IpencraBnenuss o6
Oo0mMX  Hay4HBIX
NPUHIAITAX

32 IIPOMBIIIIIEHHOT O
TIOJTyYEHUS
BOKHEUIIUX
BEIIECTB

Yenosek B Mupe
33 BEIIECTB u
MaTepHaoB

XuMUs U 310pOBbE
YeJI0BeKa

OBIIEE
KOJIMYECTBO
YACOB I10

34

34




ITPOTPAMME

IPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

14

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTAThl OCBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUH

CdopmupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKOU
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIU XUMUH
B TIO3HAHWH SIBIICHUH MPUPOABI, B (DOPMHUPOBAHWH MBIILICHHUS U
KyIbTYpPbl ~ JIMYHOCTH, €€  (YHKIMOHAIBHONH TPaMOTHOCTH,
HEOOXOIMMOM ISl pEHICHHS MMPAKTUICCKUX 3a/1a4 M SKOJIOTHYCCKH
00OCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPHUPOIAHOMN
cpene

Brnanenue cucremMoil XMMHYECKMX 3HAHHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIme ITOHATHSA (Monexkyina, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OOBEM, YTIIEPOIHBIN CKETET,
(yHKIIMOHANBHAS ~ TPYINA, paJAWKa, HM30MEpHUs, H30MEPHI,
TOMOJIOTUYECKUI psAll, TOMOJIOTH, YIJIE€BOAOPOAbI, KUCIOPOA- H
a30TCO/ICpKAIINE COSAUHEHNUs, OMOJOTUYECKH aKTHUBHBIC BEIIECTBA
(yrmeBoabl, >KUpbI, O€IKH), MOHOMEp, IOJUMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIC COCIMHEHHS); TCOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOCHHS oOpraHuueckux BemecTB A.M.
BytiepoBa), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNU S3BIK XUMHUH,
(akToNornuecKue CBEJEHUS O CBOMCTBaX, COCTaBE, MOJYYCHUU WU
0€301acHOM  HCTIOJIb30BAHUM  BAKHEHIIMX HEOPTaHWYECKHX U
OpPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOW AESITETHbHOCTH
YeJIOBEKa

ChopmupoBaHHOCTE YMEHHUI BBISBISATH XapaKTEpHbIE MPHU3HAKU
MOHATUH, YCTAHABJIMBATh WX  B3aMMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOLIME TOHATHUS NPU ONMCAHUM COCTAaBa, CTPOCHUS U
MPEBPALICHUN OPTraHUYECKUX COCTMHEHUIN

c(hOpMUPOBAHHOCTD YMEHHI HCII0JIB30BATh XHUMHAYECKYIO
CUMBOIIUKY [IJIsl COCTABJIGHUSI MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpamE€HHON) (HOPMYST OpPraHMYECKHX BEIIECTB
ypaBHEHUN XUMHUYECKUX PEaKIIMii, NU3TOTaBIMBAThH MOJEIH MOJEKYI
OPraHM4Y€CKUX BCUICCTB OJId HWIUIIOCTPAMM HX XHMHYCECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMUpOBaHHOCTh YMEHHUH yCTaHABIUBATh IMPUHAJIEKHOCTD
M3YYEHHBIX OPraHWYEeCKUX BEIECTB MO UX COCTaBy U CTPOCHHUIO K
onpeAeNéHHOMY Kiaccy (Tpynne) COeIMHEHUN (yrieBOAOPOIBI,
KHUCJIOPOA U a30TCOJEpIKAIUE COSIUHEHMsI, BEICOKOMOJIEKYJIIPHBIE
COEIUHEHMs), JaBaThb MM HAa3BaHUS 110 CUCTEMAaTHUYECKOMN



nomenkiarype (IUPAC)

1.5

1.6

ChopmupoBaHHOCTH YMEHUS ONPEAEATh BUIIbI XUMHUECKON CBSI3U
B OPraHUYECKUX COCAMHEHUSX (OAMHAPHBIC U KPATHBIC)

ChopMUpPOBaHHOCTb yMEHUS TPUMEHAThH: IIOJIOKEHUSI TEOPUH
CTpoeHMsl opraHumyeckux BemectB A.M. byrneposa ans
OOBSICHEHUS] 3aBUCUMOCTH CBOMCTB BEIECTB OT HX COCTaBa MU
CTPOEHMSI; 3aKOH COXPaHEHUS] MaccChl BEIIECTB

VYrneBomopoasl.  Kucnoponcoxaepxkaimye W a30TCOACPIKAIIKEC
OpraHUYecKue CoeMHEHHsI. BEICOKOMOIEKYISIpHBIE COSTUHEHHUSI

2.1

2.2

2.3

CchopMupOBaHHOCTb YMEHUH NPUBOJUTH TPUBHAJIbHBIE HA3BaHMS
OTJENIbHBIX OPraHUYECKUX BEILECTB (3TUJIEH, IPOMMIEH, all€TUIIEH,
STUJICHIJIMKOJb, MIMLEpUH, GeHol, (opMallbIeTu, aleTaabIerus,
MypaBbHHas KHCJIOTA, YKCYCHas KHCJIOTa, OJEUHOBas KHCIOTA,
CTeapMHOBAasl KHMCJIOTA, IIII0KO03a, (PPyKTO3a, Kpaxmal, LeNI03a,
JIMLKH)

CpopMUpOBaHHOCTh YMEHUW XapaKTEPU30BaATh COCTaB, CTPOCHUE,
(bu3MYecKne U XUMHUYECKUE CBOWMCTBA THIMYHBIX MPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTAaHUYECKUX BeHIeCTB (METaH, ATaH, STHUJICH,
MpOMUJIeH, aleTuieH, Oyraauen-1,3, merunbyraauen-1,3, 6enson,
METaHOJI, 3TaHOJI, STWJICHTJIMKOb,  TJIHUICPHH, (benour,
alleTaNbJIeTU]l, MypaBbUHAS M YKCYCHasi KHCJIOTHI, TJIFOKO3a,
Kpaxmall, [eJUTF0JI03a, aMHHOYKCYCHAsT KHCIIOTa)

CpopMUpPOBAaHHOCTh YMEHHUS HWJUIIOCTPUPOBATH TE€HETUUYECKYIO
CBSI3b MEXIY TUIIMYHBIMMU IPEICTABUTEISAMU Pa3JIMUHBIX KJIACCOB
OpPraHMYEeCKUX  BEIIECTB  YPAaBHEHUAMHU  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIH C UCTIOIb30BAaHUEM CTPYKTYPHBIX POpPMYI

2.4

CpopMUpOBAaHHOCTP ~ YMEHHSI  XapaKTepU30BaTh  MCTOYHUKH
YTJIEBOOPOAHOTO ChIpbs (HE(PTh, MPUPOAHBIN ra3, yroib), CiocoObl
WX T[epepadOTKUM M MPAKTHYECKOE MPUMEHEHHE IPOAYKTOB
nepepadoTKu

XUMHUS U )KU3HB. PacuéTtrl

3.1

ChopmupoBaHHOCTE YMEHUH BIAAeTh CHCTEMOH 3HaHHA 00
OCHOBHBIX METOJIaX HAYYHOT'O TMO3HAHUS, HCIOJIb3yEMbIX B XUMHH
MpU U3YYEHUU BEIIECTB M XHUMHUYECKUX SIBICHHH (HaOIr0AeHHe,
W3MEPEHHE, OKCIEPUMEHT, MOJEIUPOBAHKUE),  HUCIOJIH30BAThH
CUCTEMHbIE XUMHUYECKHE 3HAaHUS s TPUHATHS pEHIeHUd B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMU U
WX IPUMEHEHHEM

3.2

ChopmupoBaHHOCTh YMEHUI cOONIOATh MpaBUiia MOJIB30BAHUS
XUMHUYECKOHN MOCY/ION U JIa0OpaTOpPHBIM O00OPYIOBAHUEM, & TAKKE
mpaBwia oOOpalieHuss C BeIIeCTBAMH B COOTBETCTBUU  C
WHCTPYKIIUSAMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OIIBITOB

3.3

ChopMuUpOBaHHOCTh ~ YMEHHUH  IUIAHHUPOBaTb U BBIOJHATH
XUMHYECKUH SKCIEepUMEHT (TIpeBpallleHNs OPraHUYEeCKUX BEIIECTB
[IPU HArpeBaHMM, IOIYYEHUE ITWICHA U U3YYCHUE €TI0 CBOMCTB,
KaueCTBEHHBIC PEAKIMM OPraHMYECKUX BEIIECTB, JEHATypaLMs
OEJIKOB TNpH HarpeBaHUM, I[BETHbIE peakiuu OEJKOB) B



COOTBETCTBUM C IpPaBUJIaMM TEXHUKH O€30MAaCHOCTH IpH
OOpalIleHnu C BEIIeCTBAMH U JIAOOPAaTOPHBIM 000PYHIOBAaHHEM;
IPEJCTABIATh PE3yJIbTaThl XMMHUUYECKOIO 3KCIEpUMEHTa B (opme
3allUCH YPaBHEHHH COOTBETCTBYIOIIUX peakuuid U (GpopMymupoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

3.4

ChopMUpOBaHHOCTH ~ YMEHUH  NPOBOJUTH  BBIUYUCIICHUS  I10
XUMHYECKUM YPaBHEHHSIM (MacChl, 00bEMa, KOJIMUYECTBA UCXOIHOTO
BEIIECTBA WM MPOAYKTa PEaKIUU 10 M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO W3 HKCXOJHBIX BEIIECTB WM MPOIYKTOB
pPEeaKIIim)

3.5

3.6

11 KJIACC

Kon

NPOBEPAEMOT0

pe3yJbTara
1

11

ChopMUpOBaHHOCTH ~ yMEHUH  KPUTHYECKH  aHAJIU3UPOBAThH
XMMHYECKYI0 HWHPOPMAIHIO, MTOJYyYaeMyI0 U3 pa3sHbIX HCTOYHUKOB
(cpenctBa MaccoBoit nadopmaryu, cetb HTEpHET U Ipyrue)

ChopmupoBaHHOCTE YMEHHI COOJIFOIATh MPABHIA IKOJIOTHUYECKU
1[e1ecoo0pa3Horo MoBeAeHUS B OBITY M TPYIOBOM IEATEIHHOCTH B
LEIAX COXPAHEHUs CBOErO 3J0POBbs M OKPYXKAIOIIEW MPUPOIHOU
Cpelibl, OCO3HABaTh OMACHOCTb BO3JCHCTBUS HA KUBbIE OPIaHU3MBbI
OHpG[{GHéHHHX OpTraHN4YCCKUX BCIICCTB, IIOHHUMas CMBICJI
nokazarens [IJIK (mpengenbHO [OMYCTUMON — KOHIICHTpAIUH),
MOSICHATH Ha IpUMepax CHocOoObl YMEHBIIEHUS U MPEJOTBPAIIECHUS
UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YeJIOBEKa

IIpoBepsiemble mMpeaMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 00pa3oBaHus

TeopeTnyeckre OCHOBbI XUMUU

Brnagenne cuctemMoll XMMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIONINE  TMOHATHUS  (XMMHUYECKHW  DJIEMEHT, aToM,
ANIEKTPOHHAsT 000JIOYKa aroma, S-, p-, O-3JIEeKTPOHHBIE OpOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTD,
CTENIEHb OKHUCIICHUS, XMMHUYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJIAPHBIA 00BEM, KpUCTAUTUYECKas PEmI€TKa, THUIBI XUMHUYECKUX
peaxkuui (OKHCITUTENIBHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SHAOTEPMHUUYECKHUE,  PEAKIMd  HOHHOrO  oOMeHa),  pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOJUTHI, SJIEKTPOIUTHYECKAsT JUCCOLMAIMS,
OKHUCJIUTEh, BOCCTAHOBUTENIb, CKOPOCTb XHMHUYECKOH pEaKIu,
XUMHYECKOE  DPaBHOBECHE); TEOpUHM U 3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON auccounannu, llepuwonnuecknit 3axon JI.W.
MengeneeBa, 3aKOH COXpPaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (DAKTOIOTHUECKHE CBEACHUS O
CBOWCTBaX, COCTaBe, MOJTYYCHHH M OE30MaCHOM UCIOIb30BaHUU
BOKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOMN
JESITENIbHOCTH YEJIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/II>'I BBIABJIATH XapPAKTCPHBIC MPU3HAKHU U
B3aMMOCBA3b M3YYCHHBIX HOHSITI/II\/'I, IIPUMEHATE COOTBETCTBYIOIIHC




1.3

1.4

1.5

IOHATUA IIPpU ONHMCAHHUU CTPOCHHUA U CBOMCTB HCOPTaHNUYCCKUX
BCIICCTB U UX HpeBpaHleHHﬁ; BBIABJIATH B3aMMOCBA3b XUMHNYCCKHX
3HaHHUHI C ITOHATHUAMMU n MMpEaACTaBICHUAMU ApYTux
CCTCCTBCHHOHAYYHBIX IPCAMCTOB

BJIa[[eHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'0 IMO3HAHHA BCIICCTB U
XUMHAYECKHX sIBIICHUN (HAOJIOACHUE, W3MEPEHHUE, SKCIICPHMEHT,
MOJICJIUPOBAHNE)

ChopmMupoBaHHOCTh YMEHUN OMpEAENsATh BAaJICHTHOCTb U CTETECHb
OKHUCJICHUSI XMMUYECKHX 3JIEMEHTOB B COCIUHECHHSIX PA3ITHUUYHOIO
cocTaBa, BHJl XUMHUYECKOW CBsI3W  (KOBaJeHTHAas, MOHHa,
MeTaJlJIn4ecKasi, BOJIOPO/IHAS) B COC/IMHEHUSIX, THUII
KPUCTAINIMYECKONW PEIIETKH KOHKPETHOro BellecTBa (aroMHas,
MOJICKYJISIpHAst, HIOHHAs, METaJUIMYecKasi)

ChopMUpOBaHHOCTh yMEHHUI ONpeAeisATh XapakTep Cpeasl B
BOJHBIX PaCTBOpaxX HEOPraHMYECKUX COCIUHEHUN

1.6

ChopmupoBaHHOCTE YMEHHUS KJIACCU(DUIUPOBATH XUMHUYECKUE
peakuuu IO  Ppa3IMYHbIM IpU3HAKaM (YUCIy M COCTaBy
pearupyoomux — BEIIECTB, TemioBoMy  3ddeKkTy  peakuuu,
U3MEHEHUIO CTENEHEH OKHUCIEHHUS DJIEMEHTOB, O00paTUMOCTH
pEaKiuu, y9acTHUIO KaTalnu3aTropa)

1.7

1.8

ChopMUpPOBaHHOCTb YMEHHUI COCTaBIATh YPABHEHUS peaKLMH
pa3IUYHbIX THUIIOB, IOJHBIE U COKPALUEHHBIE YpPAaBHEHUS peakuuit
MOHHOr0 OOMEHa, YUUTBIBas YCIOBUS, IPU KOTOPBIX 3TH PEAKIHUU
UIYT 10 KOHIIa

CdopmupoBaHHOCTH yMEHUHI IIPOBOJUTH peakuuu,
MOJITBEPKTAIOLIIHE Ka4eCTBEHHBIN COCTaB pas3IUYHbIX
HEOpPraHMYECKHUX BELIECTB, pacloO3HaBaTh OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB

1.9

1.10

CdopmupoBaHHOCTH yMEHUHN pacKpbIBaTh CYIIHOCTh
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuuit IIOCPEICTBOM
COCTABJICHUSI 2JIEKTPOHHOI'O OajlaHCa ITUX peakLuil

CpopMUpOBaHHOCT, YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOHN peaklny OT Pa3indHbIX (haKTOpPOB

111

ChopmupoBaHHOCTE YMEHHH OOBSICHITH XapakTep CMEIICHUS
XUMHYECKOTO DPABHOBECHS B  3aBUCUMOCTH OT  BHEIIHETO
BozaeiicTBus (nmpunimn Jle [llarense)

O6H_Ia$[ 1 HCOPraHNU4YCCKasA XUMHA

2.1

2.2

CdopmupoBaHHOCTH YMEHHI pacKpbiBaTh cMbICH [lepuoanyeckoro
3akona  J[.MI. MeHneneeBa M JEMOHCTPUPOBATbH  €ro
CUCTEeMATHU3UPYIOIIYIO, OOBSCHUTENbHYIO W MPOTHOCTUYECKYIO
byHKIIIR

ChopmupoBaHHOCTE  yMEHUW  XapaKTepU30BaTh  DIEKTPOHHOE
CTPOCHUE aTOMOB XHMHYECKHX dJEeMEHTOB |—4 mepuosioB
[lepuognueckot  cUCTEMBl  XUMHUYECKUX  dneMeHTtoB  J[.H.
MeHeneeBa, HWCIOAB3ysS TMMOHATHS «S-, P-, O-3JIEKTpOHHBIE
opouTaINY, «QHEPTreTUYECKHUE YPOBHWY, O0OBSACHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHUX 3JIEMEHTOB M UX
COEAMHEHHMN Mo mepuojaM W rpynnaMm l[leproanueckon CUCTEMBI



xuMudeckux djaemenToB .. Menaeneena

2.3

CdopMHUpOBaHHOCTH YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOWMCTBA HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX
KJIaCCOB, TMOJTBEPXKAATh CYIIECTBOBAHUE T'CHETUYECKOH CBS3H
MEXIYy HEOPraHUYECKHMMH BEIECTBAMHU C IMOMOIIBI0 ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHIA

2.4

2.5

ChopMUpOBaHHOCTh YMEHMI YCTAHABIMBATh MPUHAIIE)KHOCTD
HEOPraHMYECKUX BEILIECTB 110 UX COCTaBY K ONPEAeIEHHOMY KJIacCy
(rpynmne) coeauHeHMH (IPOCTbIE BEIIECTBA — METAUIBI U
HEMeTalsIbl, OKCHU[bl, OCHOBaHHUS, KHCIOTbl, aM{QOTepHbIE
TUAPOKCH]IBI, COJIH)

ChopmupoBaHHOCTH ~ YMEHUH  HCIOJB30BATh  XUMHUYECKYIO
CUMBOJIUKY JJI1 COCTaBJIeHHS (OpMYJI BEIIECTB M YpaBHEHHI
XUMHAYECKHX peakiuii, cuctemaruueckyio HomeHkiaarypy (IUPAC)
U TPUBHAIIbHBIE HA3BaHUSl OTACJIbHBIX HEOPTraHWYECKHUX BEILECTB
(yrapHplii Ta3, YIVIGKMCIBIA Ta3, aMMHUaK, Tali€Has W3BECTb,
HeraméHasi H3BeCTh, IUThEBAst CO/Ia, MTUPUT U APYTHUE)

2.6

ChopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATD) OOIITHE
XUMHYECKHE CBOMCTBA HEOPTaHWYCCKUX BEIICCTB PA3IMYHBIX
KJIACCOB, TMOJTBEPX/IATh CYIIECTBOBAHUEC T'CHETHYECKOW CBS3U
MEXITy HEOPraHUYECKHMMH BEIIESCTBAMHU C IOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA

2.7

ChopMHPOBAaHHOCTh ~ YMEHUH  IJIAHUPOBATH W BBIOJHATH
XUMHAYECKHI SKCIEPUMEHT (pa3lIo’KeHHE IMEePOKCHAA BOAOPOAa B
NPUCYTCTBUHM  KaTalnu3aTopa, ONpENeIeHHe CpeAbl PacTBOPOB
BEIIECTB C TMOMOIINBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIHMSIHHE
pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOI peaKiuu, PeaKuu
MOHHOTO 0OMEHa, Ka4YeCTBEHHBIC PEaKIMU Ha Cyibdar-, KapOoHat-
U XJOpUI-aHUOHBI, = HAa  KaTHOH  aMMOHHsS,  pelleHHe
OKCIICPUMCHTAJIBHBIX 3aaa4y 10 TEMaM «MeTanabl» u
«Hewmeramnpl») B COOTBETCTBUM €  MpaBWIaMH  TEXHUKHU
0€30MacHOCTH MpH OOpaIleHUH C BEIIECTBAMU U J1a0OpaTOPHBIM
o0OpyJOBaHUEM;  MNPEACTaBIATH  PE3ylbTaThl  XUMHYECKOIO
JKCIepUMeHTa B (OpMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIHX
peakiuii 1 GopMyJIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

2.9

Cq)OpMI/IPOBaHHOCTB YMCHPIP’I CO6J'IIOI[aTB IIpaBUJjia T10JIB30BAHUA
XHUMHYECKOU HOCYILOP'I n Ha60paT0pHHM O60py,HOBaHI/IeM, a TaKXcC
ImpaBujia O6paHI€HI/I$I C BCUOICCTBaAaMH B COOTBCTCTBHUH C
HHCTPYKIUAMH II0 BBIIIOJIHCHUIO Ha60paT0pHBIX XUMHUYCCKUX
OIIBITOB

CpopMHUpPOBAaHHOCT,  yYMEHHH  XapaKTepU30BaTh XUMHUUYECKHE
MPOLIECCHl, JIEKAIME B OCHOBE MPOMBILIUIEHHOTO MOJYyYEHUS
CEpHOM KHUCJIOTHI, AaMMHakKa, a TaKkke C(HOPMUPOBAHHOCTD
Mpe/ICTaBICHU 00 OOIIMX HAYYHBIX MPUHIUNAX U SKOJIOTHUECKUX
npoOeMax XUMHIECKOTO MPOU3BOJICTBA

XUMHUS U KU3HL. PacuéTel

CdopmMupoBaHHOCTH MIpeACTaBICHUI 0 XUMHUYECKOU
COCTaBJISIIONICH €CTeCTBEHHOHAYYHON KapTHUHBI MUPA, POIU XHUMHH



B TO3HAHUM SBJICHUHA NPUPOAbI, B (OPMHUPOBAHUYU MBILUIEHUS U
KyJIbTypbl ~ JIMYHOCTH, €€ (YHKIMOHAIBHOW  TPaMOTHOCTH,
HEOO0XOAUMOMN Ui peLIeHHs MPAKTUYECKUX 33734 U 3KOJIOTHYECKU
00OCHOBAHHOTO OTHOILIEHHS K CBOEMY 3[0POBBIO W TIPHPOIHOU
cpene

3.2

ChopMupoBaHHOCTH ~ YMEHMH  KPUTHYECKHM  aHAJIU3UPOBATH
XUMHAYECKYI0 MH(OpMAINIO, OIYyYaeMyl0 U3 Pa3HBIX HCTOYHHKOB
(cpeacTBa MaccoBOi KOMMYHHKaIUMH, ceTb IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTE YMEHHH COOJIIO/ATh MpaBWIa SKOJIOTHYCCKH
11€J1eCO00pa3HOro MOBEIEHHs B ObITY M TPYJOBOH AEATEIbHOCTH B
LEIAX COXPAHEHUs CBOETO 3/10POBbSl U OKPYKAIOLICH IPUPOLHOU
cpensl

3.4

3.5

Oco3HaBaThb ONACHOCTb BO3JCHCTBUA HA JKUBBIE OpPraHU3MBI
ONpPEACIEHHBIX BEUIECTB, IMOHMMAas cMbici mokazarens 110K,
MOSICHATH Ha MPUMEpax CocOObl YMEHBIICHHS U MPEIOTBPALICHHS
HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M YEJI0BEKa

ChopMUpOBaHHOCTH ~ YMEHHH  TPOBOAWTH  BBIYHUCICHUS  C
WCIIO0JIb30BAHUEM IOHATHUSL «MACCOBAasl JOJIs1 BELECTBA B pacTBOPEN,
O00BEMHBIX OTHOUICHHWH Ta30B NMPU XUMHYECKUX PEAKIHAX, MACCHI
BellecTBa WM 00bEMA Ta30B 1O U3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WK 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKLUU
BEIIECTB, TEIUIOBOTO d(ddexra peakuu HA OCHOBE 3aKOHOB
COXpaHEHUsI MACChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SJHEPTUU

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 TeopeTrnueckre OCHOBbI OPraHUYECKON XUMUHU
[Ipeamer opraHudyeckoil XMMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B
11 MOJYYEHUH HOBBIX BEILIECTB U MAaT€pUATIOB. T€OpHUsl CTPOCHUSI OPraHUYECKHX
coenquHeHuil A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS
CtpykrypHble (HOpMYIBl OpraHMYecKHX BemecTB. ['oMonorus, uzomepus.
1.2 XuMu4deckasi CBsI3b B OPraHUYECKUX COCIWHEHUSIX — OJMHAPHBIE M KpaTHBIE
cBs3u. [IpencraBnenue o KaaccupuKauy OpraHudecKiX BEIIeCTB
Homenkmatypa  opraHM4yeckux  COCOUHEHHHM  (cucTeMaTudeckas) U
1.3 TPUBHUAIbHBIC HA3BAaHUS BAKHEHIINX MPEICTABUTENEH KIIACCOB OPraHUYECKHUX
BEILIECTB
2 YrineBonopoibt
AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHU psia. MeTraH M dTaH —
21 MpOCTEHINe MPEeJICTaBUTENH AKAHOB: (PU3UYECKHE M XUMHUYECKHE CBOICTBA
' (peakuu 3aMeIIeHUs] W TOPEHHS), HaXOXIACHUE B TMPHUPOJE, TMOJyUYCHUE U
MIPUMEHEHUE
29 AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUH psAll. DTUJIEH U MPONWIEH —

pocCTeillre MPeJICTaBUTENN AJIKEHOB: (PU3MYecKre U XUMUYECKUE CBOICTBA




2.3

2.4

2.5

(peakuuMy THAPUPOBAHUS, TaJOTC€HUPOBAHUS, TUApPATALUH, OKHUCICHHS W
MOJIMMEPU3AIUH ), TIOJTYyYEHHE U TPUMEHEHUE

Ankanuensl: Oyraawen-1,3 u MetwnOyramueH-1,3: cTpoeHue, BaxHEHIINe
XUMHUYECKHE cBoiicTBa  (peakuus MOJIUMEPU3AIIH). [Tonyuenue
CHHTETUYECKOT0 KayuyyKa U PE3UHBI

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHHMsI, TOMOJIOIMUYECKHH psil. ALeTuiieH
— MPOCTEUIIMIA TPENCTAaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKUE U
XMMHUYECKHE CBOWCTBA  (peakuuu THIPUPOBAHUS, TallOTCHUPOBAHUS,
rupaTalyy, TOPeHUs ), NOJyYEeHUE U IPUMEHEHHE

Apenbl. benson: cocra, cTpoeHue, (U3MUECKUE M XUMHUECKHE CBONCTBA
(peakuuy TajJOreHUPOBAHUS U HUTPOBAHMS), MOJIYyYEHHE W TNPUMEHEHHE.
Tomyoun: cocraB, cTpoeHue, PU3NUYECKHE U XUMHUYECKHUE CBOMCTBA (pEaKIuu
raJIOTEHUPOBAHUS. U HUTPOBAHUSA), MOJIyY€HUE U MPUMEHEHHUE. TOKCUYHOCTh
apeHoB. ['eHeTHYecKas CBsI3b MEXKIY YIJIEBOJOPOJAAMH, MPUHAIICKAIMUMU K
pa3IMYHBIM KJ1accaM

2.6

[TpupoaHble HCTOYHHMKM YIieBOAOpoJoB. IlpupoaHblii Tra3 M MOMYyTHbIE
HedTsHbIe ra3el. HedTh n €€ npouncxoxaenue. CriocoOs! nepepadoTKu HEPTH:
IEPEroHKa, KPEeKUHI (TepMHUYECKHUH, KaTalIuTHUecKui), nupoau3. [IpoayKkTel
nepepaboTku He(PTH, WX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.
KameHHbI# yroJib 1 IPOJYKTHI €ro nepepadboTku

KchoponconepmamHe OpPraHu4CCKuUC COCANHCHUA

3.1

3.2

3.3

3.4

IIpenenbHble  ONHOATOMHBIE CIMPTHL. MeETaHOI U 3TAHON: CTPOCHHE,
¢usnyecKkue U XMMHUYECKHE CBOMCTBA (pEakUuu C aKTUBHBIMHM MeTallIaMH,
raJloreHOBOJIOPOJIaMH, TOpPEHHE), NMpUMEHeHHe. BomopoaHble CBA3M MEXIy
MOJIEKYJIaMH CIIUPTOB. J[eiCTBHE METAHOIA U 9TAHOJIA HA OPTraHU3M Y€JIOBCKa.
MHoroaromusle  COUPTHl. OTWICHIVIMKOJAb W  TIMUEPHUH:  CTPOEHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJAEWUCTBHUE CO IIEJTOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakIusi HA MHOTOaTOMHBIE CIIUPTHI). JleiicTBue Ha
OpraHu3Mm 4yenoBeka. [I[puMeHeHne rvueprHa U STUICHTIIMKOIISA

@DeHoN: CTPOeHHWE MOJEKYbl, (QU3NYeCKHe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocts denona. [Ipumenenue penona

Anpneruapl M KeToHbl.  DopMmanbAerui, ameTalbIerui: CTPOCHUE,
dbuznueckue M XUMHYECKHE  CBOMCTBa  (peakIMu  OKHUCIEHUS |
BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIUN ), TIOJIYUCHHE U IPUMEHECHHE

OnHOOCHOBHBIE IIPEJIEIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHast
KHCJIOTBI: CTpOeHHe, (PU3NUECKUe U XUMUYECKUe CBOICTBa (CBOICTBa, 001IHMe
JUIsL KJlacca KHUCJIOT, Peakiusi 3Tepu(uKalun), MOIydeHHE U MPUMEHEHHUE.
CreapyHOBass M  OJIEMHOBAs KUCJIOTBl KaK MPEACTAaBUTENN  BBICIIHUX
Kap60HOBI)IX KHCIIOT. MBITa KaK COJM BBICIINX Kap6OHOBI)IX KHCIIOT, HX
MOIOlIee ACHCTBUE

3.5

Crnoxuble 3(uUpbl Kak IPOU3BOAHbIE KapOOHOBBIX KHUCJIOT. ['uiaponus
cnoxHbIXx  3¢upoB. Kupsl. ['mapomus xupoB. IlpumeHeHHEe KUPOB.
buosornueckas posb JKUPOB

3.6

VYrneBogsl:  cocraB, Kiaccu(puUKalus ~— yrieBoJOB  (MOHO-, JAU- U
noyimcaxapuael). [JIOKo3a — TIPOCTEHIIHNIA MOHOCAXapui: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIBbI, (pU3HUECKue U XMMUYECKHE CBOICTBA (B3aUMOIeHCTBHE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHayHBIM PacTBOPOM OKCHJIA
cepebpa(l), BoccranoBieHue, OpOKEHUE TIIOKO3bl), HAXOXKICHUE B MPHUPOJIE,



4.1

npuMeHeHue, Ouosorudeckas poib. DotocuHTe3. DpykKTo3a Kak H30MEp
roKo3bl. Kpaxman u nenronosa Kak IpupojHble mnoiumepsl. CTpoeHue
Kpaxmaljia M LeJuirosio3bl. Puznyeckue U XMMUYECKHE CBOWCTBA Kpaxmala
(Tuaponu3, KaueCTBEHHAs! PEaKIUs C UOJAOM)

A3oTcozeprKale OpraHn4eckue COeAMHEHNS

AMUHOKHUCIOTHI Kak aM(pOoTepHble OpraHuveckue coenquHeHusi. Guznyeckue u
XMMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe TiulMHa). buonoruyeckoe
3HaYeHHe aMUHOKUCIOT. [lenTus

4.2

benkn Kak npUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEIKOB:
THJIPOJIN3, J€HaTypalts, KAUeCTBEHHbIC peaKkIMK Ha OeNKH

BBICOKOMOJ'IGKYJ'IHPHBIG COCAUMHCHUA

5.1

5.2

OcCHOBHbBIE TOHSTUS XUMHUU BBICOKOMOJEKYJSPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3aLUMU, CPEIHSA
MoJeKyisipHass Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYISPHBIX
COCIMHEHUH — MOJTUMEPHU3AIU U TTOJIMKOHICHCAIIHS

3KCH€pI/IM€HTaHBHLIe MCTOABI HM3YUCHUA BCIICCTB H HX HpeBpameHHﬁI

O3HaKOMJIEHHE ¢ 00pa3laMu HOPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
m1acTMacc, kayuykoB. [lonydeHre CHHTETHUECKOTrO KayuyKa U pe3HHbI

11 KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS
TeopeTnyeckre OCHOBbI XUMUU

XUMUYeCKUN 3eMeHT. AToM. Sapo aroma, HU30TONbL. DJIEKTPOHHAs
000J104YKa. DHEpreTu4eckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-,
d-anemeHTbl. OCOOCHHOCTH paCHpeleNieHHs JJIEKTPOHOB IO OpOUTAIsIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTypalus
aTOMOB

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKHUX 3JIEMEHTOB
.M. MenpeneeBa. Cps3p nepuoauueckoro 3akoHa u llepuomnueckoit
CUCTEMBI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOEHMSI AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsSI CBOMCTB XHMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U
nepuojaM. 3HaueHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKU

13

Crpoenue BemniecTBa. XHUMHUYECKas CBsI3b. BHJbI XMMHYECKOW CBS3U
(KoBasJieHTHAs HETOJISIpHAsT U TOJIApHAs, HOHHAsA, MeTauinyeckas). VOHBI:
KaTHOHBl M aHUOHBI. MexaHu3Mbl 00pa30BaHUsS KOBAJEHTHONW XWMHUYECKOU
cBsi3U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b

1.4

BaneHnTHOCTS. BHCKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEHIECTBA. THWIbI KPUCTALIMYECKUX  PEHIETOK.
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THUIA KPUCTAUIMYECKOM PpPEIIETKH.
[TonsiTue o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJJIOMAHBIE PACTBOPHI.
MaccoBasi 10151 BEILIECTBA B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COETMHEHMH. Homenknarypa



HCOPraHNYCCKUX BCIICCTB

1.7

1.8

Xumuueckas — peaknusa.  Kiaccuukammss  XMMHUYECKHX — peakluid B
HEOPraHUYeCKOW W OpPraHMYECKOM XHMMHHU. 3aKOH COXPAaHEHHSI MaccChl
BEILIECTB, 3aKOH COXPAHCHHS W TPEBPAICHUS DHEPTUU IMPH XUMHUYECKHX
peaKkiusx

CkopocTb peakinu, e€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

1.9

1.10

111

2.1

OOparuMele peakiuu. XuMudeckoe paBHoBecue. DakTopsl, BIUAIOIINE HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

DnexTponutnueckas aucconuanus. CunbHble U cinadbie anekTponuthl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCJas, HEUTpajbHas, MienoudHas. Peakuuu
HOHHOr0 0OMeHa

OKHCIUTENEHO-BOCCTAHOBUTEIIHLHBIC PEAKIIHH

Heoprannueckas xumus

Hemeramnsl.  [lonmoxenue HemeramnoB B Ilepuoanueckoir  cucreme
xumuueckux aneMenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3ndecKkue CBOMCTBAa HEMETAIIOB. AJIOTPOIHS HEMETAJUIOB (HA MpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

2.2

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajJOreHOB, CEphbl, a30Ta,
dbochopa, yraepoga U KpeMHHs) U HX COEAUHEHHMH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIIUX KHUCIIOT, BOJOPOIHBIX coefauHeHwmid). [IpumeHeHue
BaXHEUIIIMX HEMETAJUIOB M UX COCITUMHCHUI

2.3

2.4

Meramnbl. [lonoxenue merayuioB B Ileproandeckoil cucremMe XUMHYECKHX
anemenTtoB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX
obosoyek aToMoB MeTaysioB. OOmme Qu3MUecKue CBOWCTBA METAJIOB.
CruiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Pl HAIPSDKCHUN METAJLIIOB

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HATPUM, KA, KaJIbLIUM,
MarHui, aJlOMUHHMA, [IMHK, XpOM, JKeJIe30, MEJlb) U UX coeauHeHui. OOmme
CIoCcOOBI MOMyYeHUst MeTaJIoB. [I[puMeHeHe METaIIIOB B OBITY M TEXHHUKE
I'enernueckas CBs3b HEOPraHWUYECKUX BEHIECTB, MPUHAMIEKAIIUX K
pa3IMYHBIM KJIaccam

XUMHUS U )KU3Hb

3.1

3.2

3.3

Ponp xumum B oOecrieueHUH SKOJIOTHUECKOM, DHEPTEeTHUYECKON U TMUIIEBOU
0€30MacHOCTH, pa3BUTHM MeAUIMHBL. [loHSATHE O Hay4YHBIX MeETOoJax
MO3HAHUS BEUIECTB U XUMUYECKUX PEaKINN

[IpencraBnenuss 00 0OmMX HAyYHbIX MPUHLIMIAX MPOMBIIUIEHHOTO
MOJIyYEHUSI BaXKHEUIIMX BeIECTB. YenoBeK B MUPE BEILIECTB U MaTEPHUAJIOB:
BAKHEUIIINE CTPOMUTENBHBIE MAaTepHalbl, KOHCTPYKIIMOHHBIC MAaTEpHAJIbI,
KpPAaCKH, CTEKJIO, KEpaMHKa, MaTepUalbl Ul JICKTPOHUKU, HAHOMATEPUAIIbL,
OpraHUYEeCKHEe U MUHEpaJIbHbIE YOOPEHHUSI

Xumus u 3A0POBLEE HYCJIIOBCKA: IIpaBUJIa HCIIOJbB30BAHUA JICKAPCTBCHHBIX

npenaparos, IIpaBUJIa 0e30IMaCHOTO HCIIOJIb30BaAHUS npernapaTroB OBITOBOI
XUMHHU B HOBCG}IHCBHOf/i KHU3HHU

YYEBHO-METOJIMYECKOE  OBECIEYEHUE  OBPA3OBATEJILHOI'O
MPOLIECCA
OBSA3BATEJLHBIE YUYEBHBIE MATEPHAJIBI 1151 YAEHUKA



* Xumus. 10 xmacc. T'abpuenssa O.C., OctpoymoB WN.I'., CrnaagkoB C.A. AKIuoHepHOE
00IIeCTBO «M3matenbCcTBO «[Ipocsemenue»
e Xumus. 11 xmacc. INabpuensu O.C., Octpoymo WN.I'., CnaakoB C.A. AKIHOHEpHOE
obmectBo «M3narenbcTBO «IIpocBenieHne

METOJAUYECKHUE MATEPUAJIBI J1J1S1 YYUTEJISA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

Ennnoe coaepKaHue o0miero obOpa3oBaHus https://edsoo.ru/
LHOC "Most mkosa" https://myschool.edu.ru/
http://www.ege.edu.ru

http://school-collection.edu.ru/

http://www.fipi.ru

http://www.xumuk.ru/

http://www.openclass.ru/

http://ru.wikipedia.org/wiki/

http://www.chemnet.ru Tazera «Xumus» u cait aus yuutenas «S1 Uy Ha YpOK XHMHK»
http://him.1september.ru Eaunas womtekuus LIOP: Ilpenmernas KoyeKiust «XHUMHS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAyYHbIE YKCIIEPUMEHTBI:
XUMUSL. Komrekmus Poccwiickoro 0011e00pa30BaTEILHOTO nopTasa
http://experiment.edu.ru AJIXUMUK: cauT JLIO. Anuk0OepoBoii
http://www  alhimik.ru  Bcepoccuiickas — onummnuaga  IIKOJIBHUKOB MO  XHMHH.
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