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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpEIHET0 o0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS (eaepabHOi 00pa30BaTENbHOM MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B o0Opa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqu3yOIHUX
OCHOBHBbIE 00pa3oBaTejbHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTerun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MNpOrpaMMbl 1O XHMHH, K ONpPEICICHUI0 oO0Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumusi» g 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLENITYaJbHBIE MOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COJICpP)KaHUS, PE3YyJIbTATOB OOy4YCHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo MX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alliid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, NPUCYIIUX LEJOCTHON cHucTeMe XHMHUYECKOrO o00pa3oBaHMs. OTH IEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJIOBEKa, a TaKK€ ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/10pOBbIO U
IpUpPOIHOI cpene. Peanusyercs xuMmuyeckoe o0pazoBaHue 00ydyaroUMXcs Ha YPOBHE CPETHETO
o0miero oO6pazoBaHusl CpelCTBaAaMH y4eOHOTO MpeaMeTa «XUMUs», CoJAep:KaHue U MOCTPOCHUE
KOTOpPOrO ONpEJENIEHbl B IMpPOrpaMMe IO XUMHUU C Y4ETOM CHEUU(PUKH HAYKU XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOBI U B MAaTEpUATbHON KU3HU OOIECTBA, a TAKXKE C YU4ETOM OOLIUX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOMU
LUBUJIM3ALMH, B CO3/IaHUH HOBOM 0a3bl MaTepHalbHOM KyJIbTypbl. OHa BHOCUT CBOHM BKJIaja B
(dopMHpOBaHUE PAlIMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy’KarollleM MUpe Kak O €AWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEr0 MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHHUSI.

TecHo B3aMMOAEHCTBYST C JPpyTMMHM €CTECTBEHHbIMM HayKaMH, XUMHUS CTajua
HEOTHEMJIEMOI YacTbi0 MUPOBOM KyJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa MU
KU3HU KakJoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHasl, KaKk Hayka
BBICOKMX TE€XHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE II00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HSHEPreTH4ecKoil, MUIIEBOM, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM C OOmMMMH ILENIMU M NPUHIUIAMH CpeIHEro ooiiero oopazoBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsifolmiuMu  IpeaMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» 1 «O0IIas 1 HeopraHudeckasi XUMHsD), OCHOBHBIM KOMITIOHEHTOM COJIepP>KaHUsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKIIOUEHHEM
3HaHUU U3 oOuIel XUMUK) U OpraHudeckord Xxumuu. @opMuUpoBaHUE JAaHHOW CHCTEMbI 3HAHUI



IpU W3YYEHUH NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHsS] BCEr0 MHOrooOpas3us
BEIIIECTB Ha OCHOBE OOILINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckast xuMus» U «O0IIas 1 HeopraHudeckas
XUMUS» chopMHpoBaHa B MpOrpamMMme MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaia v OOyCJIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHUI Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha ypOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUI O CTPOEHUU BEIIECTB.
Csenenusi 00 M3yyaeMmblX B Kypce BEIleCTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pa3BUTHE C(POPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OILIEro 0Opa30BaHUs IE€PBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON pPEeaKII1H.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XHUMus» 0a30BOT0 YPOBHS pPacCMaTPHUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIero oO0pa3oBaHHMs TEOPETHUYECKUH MaTepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas © HEOpraHUYeCcKask XUMHUsSI» OOYYarOIIUMCsl MPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKUX M METOJOJOTMYECKUX TMO3HIIMIA,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHHUH, CBONCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XUMUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nornonHsercss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMu  COJEp)KaHHS, HMMEIOIUMU
KYJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBS3M XHMHUHU C JIPYTUMH HayKaMmH, pacKpblBalOT €€ poJib B IIO3HABaTEIbHOW U
MPAKTUYECKON JEsTeNIbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K TMpoIleccy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPHIIOKECHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH € ISl TOMOIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
y4ueOHOro nmpeamMera «XUMHs JaHHOTO YPOBHS MU3yU€HUs OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuXcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUsl PUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBJICHUI MyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIy HOBBIMU (DaKTaMH M TEOPETUYECKUMH TPEINOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUM HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mmaHe pemenust 3amad  BOCIMTAHUWSA, PA3BUTHUS M COIMAIM3AIMHM  OOyYaOLUXCS
INPUHSTBIE MPOrpaMMON MO XUMHUHU TOAXOAbl K OINPEACNEHUIO0 COJEp)KaHUs U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIbHBIX yUEOHBIX JIEHCTBUN, MMEIOIIMX
0a30Boe 3HaUEHUE I Pa3IUYHBIX BHJIOB JEATEILHOCTH: pElIeHUs MpoOeM, MOUCKa, aHAIu3a U
00paboTku uWHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKON U
HCCJIEIOBATENLCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMHHU.

B npakTtuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpenHero oomero oOpa3oBaHUs, NpU  ONPEACICHUH  COJAEp)KaTeNbHOU
XapaKTEPUCTUKU LEeJeHd H3y4YeHHs NpeaMeTa HampaBJICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPaJMLIMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKh Kak oOriactu
COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTUUYECKOW IEeATEJIbHOCTH YeJOBeKa W KakK OJIHOTO U3



KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIX0d K
ONpEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHUS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (dopMUpOBaHHE CHCTEMbl XMMHMUYECKHX 3HAHMHA Kak BaKHEWIIEH cocTaBistoLIeit
€CTECTBEHHO-HAYYHOUW KapTHHBI MHUpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSTHS,
¢dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE W
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHNH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX Pa3BUTHS U CTAHOBIICHUS,

e ¢dopMupOBaHHE U Pa3BUTHE NPEICTABICHUN O HAyYHBIX METOAAX MMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HeOOXOMUMBIX ISl IPHOOPETEHUSI YMEHUI OPUEHTHUPOBATHLCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, HIMEIOIIHUX MECTO B IIPUPOJE, B IPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHH ¥ CIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAONIOJEHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHUEM TMpaBuil 0e3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTum, conmepkatenibHasi XapaKTepUCTUKa 1ee U 3aad U3y4eHHUs IpeMeTa B
porpaMMme Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IMPUOPUTETAMU
B cucTeMe cpeaHero oOmiero obOpazoBanusi. CeronHs B MPENoOJaBaHUU XUMHUHU B OOJbIleH
CTENeHW OTAAETCS TNPEANOYTCHUE MPAKTUYECKONM KOMIIOHEHTE COJAepkKaHus O0O0yuyeHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIHMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJYYCHHS 3HAHUN U MPUMEHEHUS UX B PEabHOM KU3HU ISl peIICHUS
MPaKTUYECKHX 3a]1a4.

B cBa3u ¢ 3TM Tpum M3y4YeHWH TMpeaMera «XHWMHEsD JIOMHUHHUPYIOIIEE 3HAYCHUC
MPUOOPETAIOT TaKue 1IeNU U 33/1a4H, KakK:

ajanTanus oOydYaromMXCcs K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
GbopMHUpPOBaHNE MHTEIUICKTyaIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpa3oOBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITCIbHOMY TPHHSTHIO TPAMOTHBIX PEHNICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINNA),
MMEIOIINX YHUBEPCAIIBHOE 3HAYEHHUE I PA3IUYHBIX BUOB JIEATEIBHOCTHU: PEIICHUs MPoOIeM,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIUU, HEOOXOTUMBIX JUIsi MPUOOpPETEHHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe JJIid OLIEHKH C
MO3UIUI IKOIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEY;

pa3BUTHE MO3HABATEIIHLHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH
00y4JaromuXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA M0 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE
TEXHOJIOTHH JJIs MIOMCKA M aHaIN3a YYeOHON U HayIHO-TIOMYJISIPHOM HH(POPMAIUA XUMHUIECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE y O0YUAIONIUXCS ACCOIMATHBHOTO U IOTHYECKOTO MBITIIICHUS,
HAOIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIEe OCOOEHHO HEOOXOAUMEBI, B
YaCTHOCTH, NMPH TJIAHUPOBAHUH U MPOBEJACHUN XUMHYECKOTO YKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydJammmxcs YOexKAEHHOCTH B TyMaHUCTHYECKON HaNpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pONM B  pEIIEHWH TJI00ANbHBIX  MPOOJeM  palloHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY



3I0POBBIO, a TaK)Ke MPUOOPETEHHS OMBITA MCIIOJL30BAHMS MOyUYSHHBIX 3HAHUH TSI IPHHSTHUS
IPaMOTHBIX PEIICHUH B CUTYAIHUsIX, CBI3aHHBIX C XUMUYECKHUMH SIBJICHUSMHU.

B y4yeOHOM miaHe cpemHero obmiero o0pa3oBaHUs NpeaMET «XHUMHUs» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacT «EcTecTBEeHHO-HAYYHBIC IPEIMETHI.

OO1ee YnCiio 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 vacos: B 10 knacce — 34 uvaca (1 yac B Hepenwo), B 11
Kkiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0OCHOBbI OPraHUYeCKOl XUMHMHU

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus: opraHnueckux coeauHenuii A. M. bytneposa,
e€ OCHOBHbIe NOJOXKEeHUA. CTpyKTypHble (DOpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n30MepHs. XUMUYECKas CBS3b B OPraHUYECKUX COCOUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccuukanum  OopraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIBHBIE METOJbI M3YUYCHMsI BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB 10
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUHM (IUIaBJI€HUE, OOyTIMBAHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTPOEHUE, TOMOJOrMYecKMH psa. Meran um 3TaH — mpocTeiiiue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE W XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs), HaX0XKICHUE B IPUPOJE, OTYUEHUE U IPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKHE CBOMCTBA (pEaKkIUH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPHU3aLliN ), IOy4YeHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOT0 KayuyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEHIINNA NPECTaBUTEND aJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE U XHMHYECKHE CBONCTBA (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYUYEHHE W NpUMEHEHue. 1onyon: cocmas, cmpoeuue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpo8anus), noiyieHue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHMYecKas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
IIPUHAUIEKANIMMU K Pa3JIUYHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIJIEBOAOPO0B. [IprponHblil ra3 u nomnyTHbIE HEPTAHbBIE ra3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
INPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ MpOIyKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAIbHBIE METO/ABI U3YUEHUS BEIIECTB M UX NPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1acTMacc, KaydyKoB U pe3uHbl, koyuiekiun «Hedte» n «Yromp», MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE NPAKTHUYECKOW pPabOOTHI:
MIOJIyYEHHUE YTUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa

HCXOJHOTO BEIIECTBA MJIM TPOAYKTAa pPEaKIMU 1O HM3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKIIMH).
Kucaopoacoaep:xamue oprannyeckue coeIMHeHUs



[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (PEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
IpUMeHeHHe. BogopoaHble CBsI3U MEXAYy MOJIEKYJaMHu COUpPTOB. [leficTBHEe METaHONA U 3TaHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIECUCTBUE CO IIETOYHBIMU METAJIJIAMH, KAUECTBEHHAsl peaKLus Ha
MHOIOaTOMHbIE cHUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMmeHeHue rinuepuHa u
STUJICHIJIAKOJIA.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpnerugsl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpOeHue, (Qusnueckue u
XMMHYECKHE CBOMCTBa (peakLUuu OKMCIEHHS W BOCCTAaHOBJIECHUS, KAauE€CTBEHHbBIC PpEaKIUH),
IIOJIy4YE€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CcTpoeHHe, PU3NIECKUEe M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIIME JUTS KJTacca KUCIOT, PEaKIus
TepupUKalM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

VYrneBoJbl: cocTaB, KilacCU(pUKAIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
OPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbl, (U3NYECKHEe M XUMHUYECKHE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Meau(ll), okucieHne amMMuUadyHBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXJAECHHE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kkpaxmasia U LEJUII0JIO03BL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMmaia (T'MIpojn3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCepUMEHTAJIbHbIE METOAbl W3YUYEHMs] BEIIECTB U MX IPEBpalleHH: NpOBEACHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CUpTOB (B3auMojelcTBUE MulepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
Kpaxmaja C HOJOM), MHpPOBEAEHUE IPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA MJIM TMPOJYKTAa PEaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIN MPOJYKTOB PEAKILINN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznyeckue u
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mpumepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKuUCIOT. [lentuasl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coenuHeHus. [lepBuuHas, BTOpuUYHAas U
TpeTU4YHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPOJIM3, IEHATypalus,
Ka4yeCTBEHHBIE pEaKIui Ha OeJKH.

OKcrepUMEeHTalbHbIE METObl M3Y4EHHUS BEIIECTB M MX IpeBpalleHuil: HalOIrofeHue u
ONKMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HarpeBaHUU, IBETHHIE
peakiuu OEIKOB.



BbicokomosiekyasipHbIe COeUHEHHUS

OCHOBHBIC TIOHSITUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alliU, CPEIHss MOJeKylsapHas Macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIHs U MOJIMKOHCHCAILIHS.

DKCrepuMEHTAIbHBIE METOJIbI M3YUYEHHs BEIIECTB UM UX MPEBpAIlllEHU: O3HAKOMIICHUE C
o0pa3iamMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeamMeTHbIe CBS3H.

Peanu3zanust MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OopraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MIOHSITHA, SBIISFONINXCS CUCTEMHBIMU JIJISL OT/JICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC IOHSATHUS: SIBICHUE, HAY4YHBIA (DaKkT, TUmores3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EepUOJUYHOCTh, HAOIIOJCHNE, H3MEpEeHUe,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®uznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUI YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
WX U3MEPEHUS.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YTIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOoNMorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHHUS, MOIOIIHNE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MpernapaThl, MaTEpUalbl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuUMUYecKUl 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue yPOBHH, MOIYPOBHU. ATOMHbBIE OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/ieHUs] HJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DOneKTpoHHask KOH(QUTypalus aToMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHYEeCKuX sieMeHToB [ .
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M [lepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHENW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
0 TPpyIIaM U NepruojaM. 3HaueHHe NePUOANUECKOr0 3aKOHA B Pa3BUTHU HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuAbl XUMHYECKOW CBsI3U (KOBaJIEHTHAs
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuiMyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DNeKTpooTpUaTeTbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYJIIPHOTO U HEMOJEKYJIAPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBasi 1oJst
BELIECTBA B paCTBOPE.



Knaccudukanust HeopraHnyeckux coeauHeHuid. HoMeHkIaTypa HEOPraHMYEeCKUX
BEIECTB. ['eHeThyeckas CBsI3b HEOPraHMYECKUX BEILECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCaM.

Xumuyeckas peakiusi. Kimaccudukanus XUMUYECKHX peakuuid B HEOPraHUYEeCKOW Hu
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIUIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMble peakluu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUAIOIIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

DnexrponuTryueckas auccoruanus. CuibHble u ciabbie 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, IIEJTOYHAS.

OKHMCIHUTENTbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHHs BEIIECTB M MX IMPEBPALICHUN: JEMOHCTPALIUS
tabnui «lleprognueckas cucrema xumuyeckux siaemeHToB [[. U. MenneneeBa», uzyueHue
MoOJIeJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOPOAAa B MPUCYTCTBHHM KaTanu3aTopa,
ONpeNIeJIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCAJIBHOIO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeleHUE MPaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOpPOCTb XUMHYECKOU PEaKIIMM».

Pacuérnbie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBAas JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnel. Ilomokenue HemetamioB B Ilepuonnueckoi CcUCTEME XUMHUYECKHUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aToMOB. (DU3MYECKHE CBOHCTBA
HEMETAJIOB. AJTOTPONHS HEMETANIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaepoma).

XVWMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAIUIOB (TaJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenne merainos B [leproanyeckoi cucteMe XUMUYECKUX 3J1E€MEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOiue
¢buznueckue cBoiicTBa MeTamioB. CIUlaBpl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWUIIMX METAJUIOB (HATpHWH, KaJMid, Kajbl[Md, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl HW3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHHUE
KOJUTEKIIMU «MeTayuibl U CIUIaBbl», OOpA3I[OB HEMETAJIOB, PEIICHHUE JKCIEePUMEHTATbHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT W IIEJNOYel, KaueCTBEHHBIE
peaklMy Ha KaTHOHBI METAJIIOB).

Pacuérnrie 3amaun.

Pacu€tel mMaccel BemiecTBa WM 00BbEMa ra3oB MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIMHU BEUIECTB, pacdérhl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3Hb



Ponp xumMun B 00eCTICUeHHH YKOJOTHYECKOM, SHEPTETUUECKONM U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX [POMBIIUICHHOTO TOJYyYCHHS
Ba)KHEHIIINX BEIICCTB.

UenoBek B MHpE BEUIECTB W MAaTEPUAIOB: BAXKHEHIIME CTPOUTEIbHBIE MAaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XuMHUsST U 3[0pOBbE 4YEJIOBEKa: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MMaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBOM XUMHUU B TIOBCEITHEBHOM JKU3HH.

MexnpeamMeTHbIE CBS3H.

Peanuzamus MeXNpeIMETHBIX CBS3CH MPU U3YYEHUHU OOIIEH U HEOPraHUYECKOW XMMHH B
11 kyacce oCyIIecTBIsACTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSTHH,
TaK W MOHSTHUH, SIBJISIOUUXCS CUCTEMHBIMH JJIsi OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAy4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIu3, CUHTE3,  Kiaccu(dUKalus,  TEPUOJUYHOCTh,  HAOJIOJECHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

®dusnka: Marepus, SHEPTUsi, mMacca, aroM, JIJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJa, SHEPIEeTUUYECKUN YpOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, (PU3MYCCKUE BETUYMHBI U SMHUIIBI KX U3MEPECHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

Texnonorus: XHMHYECKast MIPOMBIIUIEHHOCTb, MeTaJLLyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepUalioB, CEIIbCKOXO3SMCTBEHHOE MIPOU3BOJICTBO, MHIIEBas
MPOMBINIIICHHOCTh, (papMareBTU4YecKasi IMPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYCCKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUANIOB, JJIEKTPOHHAS MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
porpaMM CpeaHero o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBEeTCTBHM C CHCTEMHO-IEATEIbHOCTHBIM MOJAXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeaMera «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYaIOUIMMUCS POCCUNUCKON Tpa’kJaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAILIUU K 00y4EHUIO;

[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCXKIEHUU JTUYHOCTU HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYalOUIMXCs PYyKOBOJCTBOBATHCS B CBOCH JESTENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJIOTUYECKOW KyJNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JlugHOCTHBIE pE3yibTaThl OCBOEHHUS MpeaMeTa «XHUMHUsD JIOCTHUTAIOTCS B EIMHCTBE
y4eOHOM M BOCHUTATEIBHOM JICSITEIIBHOCTH B COOTBETCTBHM C TyMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€alaMH POCCHIICKOTO
IrpaXAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH M MpaBHJIAMU TOBEACHMS,
CIOCOOCTBYIOIIMMU TPOLIECCaM CaMOIO3HAHUS, CAaMOPa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBJICHHS
JMYHOCTH 00yYaromuxcsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMHUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TPAKTHYECKOW JEATENbHOCTH OOYy4Yaloluuxcs M0 peamu3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTHU:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HAHUs O0YYAIOIIMMHCS CBOMX KOHCTHUTYIIMOHHBIX MIPAB U 00S3aHHOCTEH, YBAXKEHHS K
3aKOHY M MPABOIOPSIKY;

MPEACTABICHHUS O COIMAIbHBIX HOPMAaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPU CO3JaHUU YUCOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTHX
MIPU aHAJIM3E PA3TMYHBIX BUJIOB YUCOHOU JeATEILHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAay4YHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUU;

YBaXEHUS K TIPOIECCY TBOPYECTBA B O0JIACTU TEOPHH M TMPAKTHYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh pPEe3yJbTaT JUIMTEIbHBIX HAOI0JICHUM,
KPONOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIOUIEM AaHAIIM3E
nH(pOpMAIUK O MEPETOBBIX JOCTIKEHHSIX COBPEMEHHON OTEUECTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOTI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHBIE C XWUMHUYECKUMH SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYIIKM CBOMX TOBAPHILEH C MO3ULMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MOHMMAHUSA LIEHHOCTEH 310poBOr0 M Oe3omacHoro oOpasza >KHU3HHM, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOIOACHMS TPaBUJI 0E30MacHOTO OOpAaIEHUsI ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI WHAUBUAYAIbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCIICJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU TMPAKTUYECKUX 3a/a4 COIUAIbHOMN
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQEecCHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JIOJSIM TPpy/Ja U pe3yJibTaTaM TPYIOBOH ACSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHJIMBUIYaNbHOM TpaeKTopuu 00pa3oBaHUS,
Oynyueit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB ¥ IMOTpeOHOCTEH 00IIeCTBa;

6) ’K0JIOrMYeCKOr0 BOCTIUTAHUA:

HKOJIOTMYECKH IIeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUs TJI00aJTFHOTO XapaKTepa IKOJOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMHUH IS PEIICHUSI BOIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BaHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOTHON cpee,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATD UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYpbl, OIbITA
NESATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATIBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSA CHENU(PUKA XUMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIIeM
MHpE KaK O €JWHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWM TMPUPOIHBIX 3aKOHOMEPHOCTEH W
pEeIIeHUH TPOOJIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;



yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUHM JJsl COBPEMEHHOW LMBWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH pPOJIM B CO3JaHMM HOBOW 0a3bl MaTepUabHOM
KYJIbTYpBI, PELICHUH TI100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBUH YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs AenaTb 000CHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJIBIO ITOJIyYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeCa K ITO3HAHUIO U UCCIIE0BATENIbCKOMN AEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTpPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSM TpyJda B pasinyHbIX chepax mnpodeccrnoHaTbHON

IEATEILHOCTH.
METAINPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOro IMpeaMera «XUMHsS» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIUIUTHHAPHBIC
(MeXMpeIMeTHbIC) OOLICHAYYHBIC TOHATHUS, OTPAXKAIOIINE ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI q)aKT, MDpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIC0BaHUEe, HAOI0IeHHE, H3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yYHHBEpCallbHbIe ~ yueOHble  JeWCTBHS  (TMO3HABaTelbHBbIE,  KOMMYHHKATHBHBIC,
peryJsTHBHBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIMOHATBHOH TI'PaMOTHOCTH H
COILMAIBHOM KOMIIETEHIMH 00YyYarOIINXCs;

CIOCOOHOCTh  OOYYarONmUXCsA  HMCIOJIb30BaTh ~ OCBOCHHBIE  MEXIMCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpCaJbHbIE Y4YeOHBbIC IEHCTBHS B TO3HABATEIILHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yJibTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA I[eﬁCTBHfIMH.

OsJjiajieHNe YHUBEPCAJIbLHBIMH YYeOHBIMH MO3HABATEIbHBIMHU JCHCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBAaTh W  aKTYaJlM3HpPOBAaTh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONPENEeNATh eI JAESATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH WX JTOCTHXKECHUS,
COOTHOCHTD PE3YJIbTAThI JICATEILHOCTH C MTOCTABJICHHBIMHU IEJISIMHU;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHWW TNPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJb30BaTH
COOTBETCTBYIOIINEC IMOHATHA OJIA 00BsACHEHUI OTACJIIBbHBIX (baKTOB u HBJ'IeHPIfI;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIICCTB U XUMUUECKUX PEAKIIH;

yCTaHABJIMBAThH MPUYUHHO-CIICJCTBEHHBIC CBSI3U MEKIY U3yYacMbIMH SIBJICHHUSMU;



CTPOMUTH JIOTUYECKHE PpACCyXkJIEHUs (MHAYKTHBHBIE, JIEIyKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEYHS B PacCMaTpUBAEMBIX SIBICHUAX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIIOIb3YEeMble B XUMUHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJU, TPe0Opa30BbIBaTh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XHMHUYECKOM peakuud — TpU pPELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIE IMPEACTABICHUS
JUISL BBISIBJICHUS XaPAKTEPHBIX IIPU3HAKOB U3y4aeMBIX BEILECTB U XMMHUYECKUX PEAKIIHUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

BJIa/IETh OCHOBaMHU METOJI0B HAYYHOI'O IIO3HAHMS BELLIECTB U XUMUYECKUX PEAKLIUI;

dopmynMpoBaTh IETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMbIX CYXKIECHUM;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYECHHUUECKHUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpPOLECca, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOpMyJIupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPopManuu (HAYYHO-TIOMYJIsIpHAsS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHAJIM3UPOBaTh MH(POpPMAIMIO pPA3JIMYHBIX BHJOB M (QOPM MpPEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMyJIMpoBaTh 3ampoChl M IPUMEHATH pa3jIMyYHbIE METOAbI IpPU IOHCKE M O0TOOpe
uH(popMalui, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONPeeIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IM4YHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOpMy IpelcTaBieHUs] UHPOPMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KadecTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OsiaeHne yHHBeEPCAJIbLHBIMH KOMMYHHMKATHBHBIMH NeHCTBUAMMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TeMbl B X0/€ AMAIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU TMPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl PE3yJbTaTOB IO3HABATEIBHON JEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpoeKTa M (OPMYyJIHpPOBAaTh BBIBOJBI MO pe3yibTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTTIACOBAHMS MTO3ULMIA B X0/1€ 00CYX/I€HUS 1 0OMeHa MHEHHSIMH.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryIiTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss e€ UeNMu U 3a/ladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH



npeayaraeéMblii aITOPUTM JCHCTBUH TPHU BBIMOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YUYETOM IMOyuYeHHUs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAIX;

OCYILIECTBJIAITh CAaMOKOHTPOJIb CBOEH JIEATEIBHOCTH HA OCHOBE CaMOaHalW3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

ITpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHs» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XMMHUYECKOH COCTABIAIONICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XMMHUHU B TIO3HAHUM SIBJICHUN MPHPOIBI, B (OPMHUPOBAHUU
MBILIUIEHUSI U KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM A
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTHYEeCKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHMUW, KOTOpas BKJIKOYACT: OCHOBOIIOJATrarolIue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKyJa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAsE Macca, MOJSIPDHBIH 00BEM, YITIEpONHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYNINa, paguKai, H30MepHus, U30MEpbl, TOMOJOTHUYECKHH P, TOMOJIOTH,
YIJIE€BOAOPOABI, KUCIOPOA U a30TCOJEprKaIllMe COCJUHEHUs, MOHOMEp, HOJIMMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS ); TEOPUHU U 3aKOHBI (TEOPHs CTPOSCHHUSI OPTraHUYECKUX
BemectB A. M. bymiepoBa, 3aKkOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHMWSA, JISKAIIUE B OCHOBE NMOHMMAHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JeSITeTbHOCTH YeJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTePHBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIME MOHATHUS [IPU ONMCAHUM COCTaBa, CTPOSHUS U
IpEeBpalCHUH OPraHNnYeCKUX COeTMHEHUH;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Ppa3BEPHYTOM, COKPAIEHHOH) (OPMYIT OPraHUIECKUX BEIIECTB
U ypaBHEHMH XMMMYECKMX PEaKLMH, U3rOTaBIMBATh MOJEIN MOJIEKYJl OpPraHUYECKHX BEIIECTB
JUIS WITIOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHH YCTaHABIUBATh MPUHAIJIC)KHOCTh U3YYCHHBIX OPTaHUYECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIACCY/TPyIIe COCTUHEHUIN
(yrmeBomoposbl, KHCIOPOA M a30TCOJACPIKAIME  COCAWHCHUS, BBICOKOMOJICKYIISIPHBIC
COEZIMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoit Homenkiatype (IUPAC), a Taxke
NPUBO/INTh TPHUBHAJBHHBIC HA3BAaHUS OTIEIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUJICH, OSTHJICHTJIHMKONb, TIHIEpHH, (eHoN, (opMaTbIeTHI, aleTadbJeTH]l, MypaBbHHAS
KHCJIOTa, YKCYCHas KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, IIIOKO03a, (PPyKTO3a,
Kpaxmall, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHWYECKUX
BemecTB A. M. bytnepoBa ans 0O0bsICHEHHS 3aBHCHMOCTU CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;



c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEJICTABUTENCH PA3ITUYHBIX KIACCOB OPraHUYECKHIX BEIIECTB
(MeraH, 3TaH, JSTWICH, NPONWIEH, aleTwieH, OyraaueH-1,3, mermnOyramuen-1,3, OeH301,
METaHOJ, 3TaHOJ, STHJICHTJIUKOIb, TJIMIEPHUH, (EHOJ, aleTalbIerua, MypaBbuHas U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHAas KHCIOTa), HWIUTIOCTPUPOBATh
TEHETHUYECKYIO CBSI3b MEKIYy HUMU YPaBHCHUSMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaTb MCTOUYHUKH YIIEBOJAOPOIHOIO CHIPBS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI MX MEPEepadOTKH M IMPAKTUUECKOe NPHUMEHEHUE
IPOIYKTOB MEPEepadOTKH;

c()OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHYECKUM YypPaBHEHUSIM
(Macchl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM NPOAYKTa PEAKIUU MO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB pPEaKLUu);

c(hOpMUPOBAHHOCTh YMEHHUH BIAIETh CHCTEMON 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUS, WCIONB3YEeMbIX B XWUMUU TPH HM3YYCHUH BEIISCTB W XUMHYECKHX SIBICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMECHHI COOJIONATH MpPaBHUiIa MOJb30BAHUS XUMUUYECKON MOCYI0N H
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XUMHYECKUN JKCHEPUMEHT
(mpeBpaleHus OPraHUYeCKUX BEIISCTB MPH HArpEBAaHUU, MOJyYCHUE ITHIICHA U U3YUYCHHE €T0
CBOWMCTB, KAauUeCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OEJIKOB IpU
HarpeBaHUU, IIBETHbIC PEAKI[MU OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpalleHUuHU C BEIIEeCTBAMU U JIAOOPATOPHBIM O0OpPYIOBAaHUEM, MPEJICTABIATH PE3yIbTaTh
XUMHUYECKOTO J3KCIepuMeHTa B (OopMe 3aliCu YpaBHCHHN COOTBETCTBYIOIIUX PEAKIUN U
(GbopMyJIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HWH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBoil nHopmaiu, UHTEpHET U APYTUX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJ1eCO00pa3HOro
MOBEJICHUS B OBITY W TPYJOBOH JEATEIHHOCTH B IIEJIIX COXPAHEHUS CBOCTO 370POBBS U
OKpYXKaroIlel MPUPOJHON cpelbl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHUS HA KHBBIE OPTaHU3MBI
onpeAeNnéHHBIX OpPraHMYeCKUX BeUIecTB, MOHWMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax CrocoObl YMEHBIICHUS W TPEIOTBPAICHHUS X BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BEeKa;

TUIsi 00y4YaroIIUXCsl ¢ OIPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBBSI: YMEHUE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUIA;

JUIS CJETBIX W CIHa0OBHIAMIMX OOYyYArOMMXCS: YMEHHE HCIONb30BaTh penbedHo-
TOUEYHYIO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudyeckux Gopmyit.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HEOopraHuyeckas XUMHs»
OTpaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHON KapTHHBI MHUpa, POJIM XUMHUHM B TO3HAHUM SIBICHUH NpPUPOIBI, B (OPMHPOBAHUU
MBIIUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOIUMOW st



pelieHusT TPaKTHUYECKUX 3aJady M OKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeLE;

BIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaloIlue
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCIJIEHHS, XUMMYecKas CBs3b (KOBQJIEGHTHAs, HOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJZIMYECKAsT ~ PEIIETKA, TUIIBI  XMMMYECKMX  peakUud, pacTBOp, DJIEKTPOJIUTHL,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JIMCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoandyeckuin 3akodH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS] SHEPIMM NPU XUMHYECKHX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE I[MOHMMAaHWsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJIICHHH,
(bakTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUECKON JAESITEIHHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATUS MPU ONMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX NPEBPALLECHHUI;

c(OpMHUPOBAHHOCTh YMEHHMI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIMKY ISl COCTABJICHUS
(dopMyJl BEIIECTB W YpPAaBHEHUM XHMUYECKUX PEAKIUI, CUCTEMaTHUECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHs OTIACIbHBIX HEOPraHUYECKHX BEIIECTB (YrapHblid Tras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTh, HEralméHas W3BECTh, NUThEBAs COJa, MUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJICHTHOCTb U CTEIIEHb OKUCIIEHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJl XMMHUECKOH CBSI3M (KOBaJCHTHAs, MOHHAs,
MeTaJIJINYecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUN KPUCTALIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIsipHas, MOHHAs, METAJUIMYEeCcKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMIH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJIEKHOCTh HEOPTaHUYECKHX BEILECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIie COeAMHEHUH (MPOCThIe BEIIEeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacCKpbIBaTh CMBICH Mepuoandeckoro 3akona J[. H.
MenneneeBa U JIEMOHCTPUPOBAaTh €0  CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO U
HIPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 31eMeHToB 1—4 nepuoos [lepuonuueckoii cucteMbl XUMHUUECKHUX dyieMeHToB Jl. U.
MenneneeBa, UCIONB3ysl MOHATHS «S-, P-, O-3JEKTPOHHBIE OpPOUTANINY, «IHEPrEeTHYCCKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX 3JEMEHTOB M UX
COEIMHEHUH T10 nepuoaam u rpynnam [lepuogudeckoit cucreMbl XUMHUYECKUX 1eMeHTOB Jl. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBAa HEOPTaHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYyIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKUMMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIUPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUuYHbIM
OpU3HakaM (YUCIy M COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
M3MEHEHUIO CTENIEHEeN OKHCIIeHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, YYaCTHIO KaTalu3aTropa);



Cc(OPMHPOBAHHOCTb YMEHHH COCTABIIATh YPAaBHEHUs PEAKLM pa3IMYHbIX THIIOB, OJHBIE
U COKpaIllEHHBIC YPaBHEHUS PEaKUUH MOHHOTO OOMEHa, YUHUTBIBasl YCIOBHS, MIPU KOTOPBIX 3TH
peaxkuy UayT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHUI IPOBOAUTH PpEAKLUH, MOATBEPXKAAIOUIME KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pPacKpbIBaTh CYLUIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkuMii HOCPECTBOM COCTABIICHMSI IEKTPOHHOIO OajlaHca ITUX peaKIuii;

c(OPMHUPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakuuu OT
pa3nuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE IPOLECCHI, JIeXKallUue B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYYEHHs CEPHOM KHMCIOThI, aMMHaKa, a Takke cOPMUPOBAHHOCTh
npeicTaBieHuid 00 OOMMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOJieMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI IPOBOAUTH BBIYMCIECHUS C MCIIOJIB30BAaHUEM IOHSTHUS
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B HPU XUMHYECKHX
peaklMax, Macchl BellecTBa UM 00bEMaA ra3oB 10 W3BECTHOMY KOJIMYECTBY BeIECTBa, Macce
Wik 00bEMY OJIHOTO W3 YYAaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUjia MOJIb30BAHUSA XUMHMUYECKON MOCYAOH U
1a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKLUHUSMHU IO BBIITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAETICHUE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKluH, peaklUd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOOHaT- U XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad no teMam «Mertamasl» U «Hemeramnabsl») B COOTBETCTBUM C NpPaBUIAMU TEXHHUKH
0€30I1acCHOCTH MPH OOpaIlleHUH C BELIECTBAMH U JIAOOPaTOPHBIM 000PY/I0BAHUEM, NPE/ICTABIISATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (pOopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUpPOBaTh BBIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIMIO,
NOJy4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB (CpeACTBa MacCOBOW KOMMYHMKauuu, VHTepHET u
JPYTHX);

C()OPMHPOBAHHOCTb YMEHHMH COOJMIOJaTh IpaBWiIa DKOJOTMYECKH IEIeCO00Pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbS U
OKpYXarolled MPUPOJHOM Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KMBBIE OPTaHU3MBbI
onpeAenéHHbIX BellecTB, MoHMMas cMbich nokasarens I[1JIK, moscHATe Ha mpumepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YellOBEKa;

JUIs O0YYaroIMXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBbSI: YMEHHE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL  CIIETBIX M CJIa0OBUAAIIMX OOydYarolUXCs: YMEHHE MCIOIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anvucu XuMuueckux Gopmyd.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
Konu4yecTBo 4yacos
HaumenoBanue pasae/ioB u
Ne ni/m KoHTpoJibHbIE
TeM IMPOrpamMMbl Bcero
padoThI

Paznea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM

[IpenMeT opranuyeckoit
xuMuH. Teopusi CTpoeHHUS

11 . 3 0
OpPraHMYECKUX COSAMHEHUN A.
M. bytneposa
Hroro mo pazneny 3
Pazpnen 2. Yriesompopoabt
[IpenenbHbIE YTIEBOAOPOABI —
2.1 ber YHIEBOAOPOA 2 0
AJIKaHbI
99 HenpenenbHble yrieBoaopobl: 6 0
' QIIKEHBI, AJIKATUCHBI, AJIKIHBI
ApomaTtuueckue
2.3 P 2 0
YTJIEBOIOPOABI
[IpupoiHBIE NICTOYHUKHT
2.4 YIJIEBOIOPOIOB U UX 3 1
nepepadoTka
Hroro no pazneny 13

Paznen 3. Kuciopoacoaepskamnue oprannieckne coeJuHeHU st
3.1 Crnuptel. @enon 3 0

IIpakTH4eckue
padoThI

JyekTpoHHBbIE (HU(PPOBBIE) 00pa3oBaTelbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/6149/start/170388/

https://resh.edu.ru/subject/lesson/6151/start/149993/

https://resh.edu.ru/subject/lesson/5412/start/212563/

https://resh.edu.ru/subject/lesson/4775/start/150494/

https://resh.edu.ru/subject/lesson/6148/start/170461/

https://resh.edu.ru/subject/lesson/4769/start/150550/




Anpneruapl. KapOoHOBBIE

3.2 7
KHUCIOTHI. CIIOKHBIC YPHUPBI

3.3 YrineBoasl 3

Hroro no pazueny 13

Pa3znen 4. A3oTconeprkaniue opranHnyecKkue coeIuHeHus

41 AMUHBI. AMUHOKHUCIIOTBI. 3
' Benku

Utoro no pazneny 3

Paspen 5. BeicokoMoOJIeKy I pHbIE COCIUHEHUS

ITnactmaccel. Kaydyku.

5.1 2
Bonokna

Uroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10 34
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https://resh.edu.ru/subject/lesson/4776/start/150604/

https://resh.edu.ru/subject/lesson/6150/start/150687/

https://resh.edu.ru/subject/lesson/4743/start/150742/

https://resh.edu.ru/subject/lesson/6095/start/150823/



https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KUIIACC

KoandyecTBO 4acosB

Ne HaumeHoBaHue pa3jiesioB U
KoHTpoJibHbIE
n/n TeM MPOrpaMMbl Bcero
padoThI
Pa3znen 1. TeopeTuueckue 0CHOBBI XUMHH
CtpoeHue aToMOB.
[Tepuonuueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 3 0
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 Crpoenue BeniecTsna. 4 0
' MHuoroo6pasue BemecTB
13 XUMUYECKHE peakluu 6 1
Hroro no pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 MerTtayuiel
2.2 Hemertamisl 9 1
CBs3b HEOPraHUYECKUX U
23 P 2 0
OpraHUYEeCKUX BEUIECTB
Hroro no pazneny 17
Pa3zgea 3. Xumusa 1 ;Ku3HbL
3.1 XUMHUS U KA3Hb 4 0

Hroro mo pazneny 4

IIpakTH4eckue
padoThI

JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/6479/start/150989/

https://resh.edu.ru/subject/lesson/5581/start/151081/

https://resh.edu.ru/subject/lesson/4938/start/151107/

https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/4960/start/151374/

https://resh.edu.ru/subject/lesson/5452/start/150796/



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumus, 10 xnace/ IM'abpuensa O.C., Ocrpoymo U.T'., CiagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«3narenscTBo «IIpocBemenue»
Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB U.T'., Cnagkos C.A., AkiimornepHoe 00IIecTBO
«M3narenscTBO «IIpocBemenue»

METOIAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Meroandeckoe nocobue k yueonuky O.C.I'aGpuensina Xumus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://edsoo.ru/rabochie-programmy/

http://www.chemnet.ru I'azera « XuMus» ¥ cailT Jjsl yIuTels «51 Uiy Ha YPOK XUMHUK)
http://him.1september.ru Exunas xomiekius IIOP: TIpeameTHas KOJUIEKIMS « XUMUS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAYYHBIE DKCIIEPUMEHTHI:
xumus. Komnekmus Poceniickoro o0meo0pa3oBaTesibHOTO ITopTaia

http://www alhimik.ru Bcepoccuiickas onuMuaaa MKOJbHUKOB 10 XUMUH



https://edsoo.ru/rabochie-programmy/
https://resh.edu.ru/subject/lesson/6095/start/150823/
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