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MNOSACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbpHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit @enepanun, peain3yromnux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUIN «CTpaTeruu pa3BUTUS BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUsD)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZIep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM peajn3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/0pOBBIO U IPHUPOJTHON cpene.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM CrHenu(UKH HAyKd XHMUH, e€ 3HAYCHHS B
[O3HAHUU NPUPOIBI U B MaTEpUATbHOM XKM3HM OOILIECTBA, a TaKXkKe C y4EToM OOIIMX Lened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0cOOYI0 pOJib B COBPEMEHHOM
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/IbI U YeJIoBeKa, KOTOpoe GOpMUPYETCS B XUMUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3anMOJIEICTBYS € IPYTHMH €CTECTBEHHBIMU HayKaMU, XUMHUSI CTajla HEOThEMIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTesibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peLIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30M1aCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHUM 110 HEOPTraHWYECKONW XUMHUH (C BKITIOUYCHUEM
3HAaHUH U3 001Iel XUMUH) U OpraHnyecKoi XumMun. @OopMHUpPOBaHUE JTAHHOIN CHCTEMBbI 3HAHUH MTPH
M3Y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBAHA B MPOTPAMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YpPOBHE KIIACCMYECKOW TEOPUM CTPOCHUS OPraHUYECKUX COCAUHEHM, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHndecKo XWMHH IOJTy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHHUs B MpeaMere «XUMHus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEOpPraHWYEeCKask XUMHU» OOYJAIOIIUMCS TPEIOCTABIISCTCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaOXKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TIPUKIAJAHOW XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMUS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa ()OPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb NMPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil M0 XMMHHM TOJAXOJAbl K OINPEIEICHUI0 COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
peycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JIEHCTBUM, MMEIOUMX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B npakTtuke npenogaBaHusi XMMUHU KaKk Ha YpOBHE OCHOBHOT'O OOIIIETO 00pa30BaHuUs, TaK U
Ha YpOBHE CPEAHEro 0011ero oopa3oBaHus, IPH ONPEICICHUN COAEPKATENbHON XapaKTePUCTUKU
Heneil M3ydeHus TIpenMeTa HalpaBICHUEM MEPBOCTENIEHHOW 3HAUYMMOCTH TPATUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XHMMHUYECKOM HAyKHM Kak O0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KylbTypbl. C METOAMYECKON TOUYKM 3pPEHMsI TaKOM IOJAXOJ K OIpPEIEICHMIO Lesel U3ydeHUs
IpeMETa SIBJISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO NaHHOUW TOYKE 3peHUsl IVIABHBIMHU LEISAMH HM3y4eHHUsS MpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TMOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XHUMHUHU, OCBOCHHE S3bIKa HAayKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (opMupOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUHN, HIMEIOIIHUX MECTO B MPUPOJE, B MIPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

e Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIMIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHUKaA LI€Jel U 3a7a4 U3y4eHHUs NpEeJMETa B
porpaMMe 10 XUMHH YyTOYHEHA 1 CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMHU MPHOPUTETAMH B
cucTteme cpeaHero odmiero oopazoBanusi. CerofHs B MpenojaBaHuu XUMHH B OOJIbIIEH CTEIIEHU
oTaéTcs MPEeANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE CO/Iep KaHus 00y4eHUs, OpPUECHTHPOBAHHON
Ha TIOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3aluy, BIAACIONIET0 HE HaOOpOM
3HaHUH, a (PYHKIIMOHAIGHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHSMH aKTHBHOTO
MOJTyYeHUs 3HaHUN U IPUMEHEHHS UX B peajbHOU KU3HU AJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBm3u c 5TUM Tpu U3YYEHHH TMpeaMeTa «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajanTtanys o0y4aromuxcs K yCIOBUSIM TMHAMUYHO Pa3BUBAIOILErocs MUpa, GOpMUPOBAHKE
UHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa3oOBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHECHHUEM;

dbopMupoBaHUe Yy O0OyYaroImMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIUX YHUBEpCAIbHOE 3HAaYCHUE JUIS Pa3IMYHbIX BUAOB JIEATEIBHOCTH: PEeLICHUs MpobieMm,
MoWcKa, aHaiu3a U 00paboTku HHPOpPMAIH, HEOOXOAMMBIX JUIS MPUOOpPETEHHS OIbITa
NeSITeTLHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKHU C
MO3UIUI IKOJIOTHYECKOH 0€30MacCHOCTU XapaKTepa BIMSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHu3M YellOBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOy4aromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C XKH3HECHHBIMU ITOTPEOHOCTSIMHU, UCTIONH30BATh COBPEMEHHbBIE MHPOPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHOW U HAyYHO-TIOMYIIpHON WH(DOPMALIUYA XUMHUYECKOTO
COJICpXKAHUS;



dbopMupoBaHUe U pa3BUTHE y O0YYAIOMIMXCS ACCOIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHUH TJI00ANbHBIX MPOOJIEM PALMOHAIBHOTIO MPHUPOAONOJIb30BAHMS,
NIOTIOJIHEHUSI SHEPTreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOAHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOTO OTHOIICHUS K MPHPOJIE U CBOEMY 3[J0POBbIO, @ TAKXKE MPHOOPETEHNUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM ISl MPUHSITHUS TPAMOTHBIX PEIIEHUN B CUTYalUAX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oobpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

[Ipeamer opraHM4ecKoil XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHHE B MOJIYYCHUHU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omousorus,
n3oMepusa. XUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBSI3HU.

[IpencraBnenue o kiaccupuKaluyl OpraHnyecKkux BeulecTB. HomeHkIaTypa opraHm4eckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPEICTaBUTENEH KJIaCCOB
OpraHMYECKUX BEILECTB.

OKCIEPUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB M UX IPEBPALLICHUN: 03HAKOMIIEHHE C
o0Opa3laMu OpraHMYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB PU HAarpeBaHuU (IJIaBJI€HHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBl: COCTaB M CTPOEHHE, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mnpocTeiline
NPECTaBUTEINN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (PEaKIy 3aMETCHHsI K TOPEHUS),
HaXO0X/IEHNE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAll. DTUIEH U NPONWIEH — NPOCTEeHIINe
MPEJICTAaBUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraguen-1,3: CTpoeHHE, BOKHEUIINE XUMHUYCCKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AlETuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XMMUYECKHE CBOICTBa
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYeHHE M TpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOJOB. [IpupoaHbIii ra3 U momyTHele He(TAHBIE Ta3bl.
Hedb u e€ npoucxoxaenue. CriocoObl mepepaboTKu HEPTH: EPEroHKa, KPEKUHT (TEPMUYECKHH,
KaTaJduTHuueckuit), muponu3. IIpogykrel mnepepa®oTku HepTH, HX NPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBpAIlEHUI: 03HAKOMIIEHUE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U U3YUYEHHUE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kucaopoacoaep:xaimme oprannyecKie CoeiHHeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHIJIUKOJIA.

deHout: cTpoeHUe MOJIEKYIbl, (PU3UYECKHE U XMMUYeCKHe cBOMCTBA. TOKCMUHOCTD (peHoua.
[Tpumenenue ¢penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (pEeaklUuu OKHMCIEHHS U BOCCTAaHOBJIECHHS, KaueCTBEHHBIC PEAKIIUN),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
sTepudUKalM), MoIydeHue M mnpuMmeHeHue. CrTeapuHOBas U OJEHMHOBas KHUCJIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. I[Ipumenenne xxupos. bruonorudeckas poiib KUpPOB.

VYrneBoapl: cocTaB, KiIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccraHOBIICHHE, OpOKEHHE TIJIFOKO3bI), HAXOXKICHHE B IPUPOJE, MPUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaueCTBEHHAs peaklus ¢ HOJ0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHne d3TaHona okcugom wmenu(ll)), MHOroaTroMHBIX
CHUpPTOB (B3auMojeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe opraHnueckue coequHeHus. Pu3nyeckue U XUMHUUECKHe
CBOWCTBA aMHUHOKUCJIOT (Ha NpuMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
Ilenrtu b



benkn xak mpupoaHbBIe BBHICOKOMOJEKYISIPHBIE coenuHEHUs. llepBuuHas, BTOpHYHAS H
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA O€JKOB: THUAPONU3, NCHATypalusd,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPHU3AINU, CPEOHSS MOJCKyJsipHas macca. OCHOBHbBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAayuHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BELIECTBA, (PU3MYECKUE BETUIUHBI M € TUHULBI UX
U3MEpEHUsI.

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

["eorpadust: MUHEpAJIBI, TOPHBIE TIOPOJIBI, ITOJIC3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacripesiesieHUs] JIEKTPOHOB MO OpOUTANIsAM B aToMax 3JE€MEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrtema XuUMHUYeCKuX dsyeMeHToB [JI. .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpPHENW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHOM



XUMHUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTopHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknarypa HeopraHn4eckux BeIlecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHUYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAcChl BEUIECTB, 3aKOH COXPAHECHUsS U MPEBPALICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3W4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xummudeckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OTpeJIeJICHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBI YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUH».

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIs BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIJIOB U UX COEIMHEHUN.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblHWid, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpyuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3y4Y€HUs BEUIECTB M MX IMPEBpallCHU: H3y4yeHUe
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE



TUJPOKCHUIA AJTIOMUHUS C pACTBOPaMHU KHUCJIOT U IIEJI0YEH, KAYECTBEHHBIE PEAKIIMY HA KaTHUOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX TPUHIIAIIAX TIPOMBIIUICHHOTO MOJIYYCHU S BAKHEHUIITUX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEepHUAIIbI,
KOHCTPYKIIMOHHBIC MaTepHuajbl, KPacKu, CTEKJIO, KE€paMHKa, MaTepualibl JIs DJICKTPOHUKH,
HAHOMAaTEPHAJIbI, OPTaHNYECKHE U MUHEPAIbHBIC yI0OpEHUS.

XuMUsS U 3[0pOBbE YEJIOBEKA: MpaBWJIa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OoCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CHUHTE3, Kiaccu(duKanus, MNEPUOIUYHOCTh, HAOJIIOJCHUE, HKCIEPUMEHT, MOJEIUPOBAHHE,
U3MEpEHUe, SIBJICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPreTHUYECKUN YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMUMHBI U €MHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHoMoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTHs, TPOU3BOJICTBO CTPOUTEIHHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
IporpaMM CpeaHero ooero oopazoBaHusl (JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i1 pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IpOTpaMM CPeAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MMOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yIbTaTOB OCBOEHHUS NpeIMeTa « X UMM Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEIYIOIINE COCTABIISAIOILNE:

OCO3HAHHME O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTH U CaAMOOIIPEEIICHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUK Oa30BON HAYKH XUMUU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH J€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIMMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTbH JKU3HECHHBIE IIAHBI.

JIMuHOCTHBIE PE3YJIbTAThl OCBOCHUS MpeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOMH
Y BOCIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUYECKUMHU, COIIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAaHCKOro OOIIECTBa,
IOPUHATBIMU B OOILECTBE HOpPMaMH M NpPaBUJIAMU MOBEICHMsI, CIIOCOOCTBYIOIIMMHU Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHHSI TMUHOCTH 00YUJaOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MPaKTUUECKON e TEIbHOCTH 00yUYaIOLUINXCs 10 pean3alluy MPUHATHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

IPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATENILHOCTH MPH CO3JIaHUM YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOMH
XUMUH;

yYBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT UINTENIbHBIX HAOJI0JICHHH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;



MHTEpeCa M I[I03HABATEIbHBIX MOTHBOB B IIOJYYEHUUM U TOCIEAYIOIIEM AaHAIN3E
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOTI'O CO3HAHUS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE M IOCTYIIKM CBOMX TOBAapUUIEH C IMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHMMAHUS IIEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIOASAM TPYJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY MHIUBUIYaTbHON TPACKTOPUHU 00pa3oBaHusl, OyayIien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEeOHOCTEH 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATILHOM CpE/Ibl;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIled MPUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE YKOJIOTMUYECKUE MOCIENCTBUS MPeapPUHIMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN U COLIMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMsl cleuu(UKN XUMHMHM KaKk HAyKH, OCO3HaHus €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTHM XMMHUHU JAJISl COBPEMEHHOM LMBMJIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIEeBOM U HKOJOTMYECKOM Oe30HacHOCTH, B Ppa3BUTUM MEIUIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIs
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHHUS Jie7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS [l PeLeHUsI TpodsieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C >KM3HEHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HauuMBble s (POPMHpPOBAHHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUIIIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CucTeMa, Hay4YHbIH (aKkT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecneunBaromue (GopmupoBaHue (QPYHKIIMOHAIBHONH TPAaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE MAEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJBTaThl OTPAXKAIOT OBJIAJIEHUE YHHBEPCAIBHBIMUA yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH UX JOCTUKECHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



UCIMOJIBb30BaTh MPU OCBOCHHUU 3HAHMHA NPHEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIACIATh
XapakTepHble TMPHU3HAKKM TOHATHUH W yCTaHABIMBAaTh WX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX IPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEAOBATENbCKOM M MPOEKTHOM JEATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3INYHBIX METO/IOB MIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOcoOus, pecypcbl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynHpoBaTh 3ampoChl M TMPUMEHATh pa3IMYHble METO/Abl NpH IMOHCKe M OoTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY MIpeAcTaBiIeHUss HHPOPMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNATh C NpEe3eHTAlMell pe3ylbTaTOB MO3HABATEIBHOM NEATEIbHOCTH, MOIYyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
IKCIIEPUMEHTA, MPAKTHYECKOW paboThl TO HCCIEJAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO ITO3HABATEIbHYIO IESTEIBHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOJIYYECHUS! HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIM3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xKaroT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHUPA, POJIM XMUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHATIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
NPAaKTUYECKUX 3a/a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0OPOBBIO U
MIPUPOJHOM CpeliE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
MOHTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, XUMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYIMMa, paguKan, H30MEpHus, W30MEpbl, TOMOJIOTHMYECKUN pPsiA, TOMOJIOTH,
YIIIEBOJAOPOABI, KUCIOPOA U a30TCOAEpKAIIUE COCAUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHME 3HAHUSA, JIe)KAIUEe B OCHOBE ITOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JESATENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIC MPU3HAKK MOHSATUH, YCTAHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUH COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIEHHOH) (POpMYIT OPraHUYECKUX BELIECTB
U YpaBHEHUU XMMHYECKUX PEaKLUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMK UX XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh U3yYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KJIACCy/TPyIIe COEIMHEHUMN
(YyriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAllde  COEIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHA o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHHs OTHAEIbHBIX OPraHMYECKHX BEIIEeCTB (ITUJIEH, MPOIMIIEH,
alleTUJICH, STHJICHIJMKONb, TJIHLEPUH, (eHOoN, (OopMaibAerHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeniecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTan, 2TaH, STHWJCH, NPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauwen-1,3, OeHsoul,
METaHOJ, ATAaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX DPEAKLHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILIECTB WK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHWMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBS3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MMPABUJIAMU TEXHUKHU 0€30MTaCHOCTH MPH 00paIlieHun
C BEIIECTBaMH U JIAOOpPaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakiuii u (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHHS CBOETO 370POBbS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEJHOTO BO3ACHCTBHS HA OpraHU3M
YeJI0BEKa;



JUisi 00y4arouuxcs € OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbsI: YMEHUE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOIB30BaTh PENbe(h)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O0Ias 1 HeOpraHmIeCcKasi XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHYECKOH COCTaBIISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBI MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B (GOPMUPOBAHUM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIHLHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOM XHWMHYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOINOJArarolIue
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, HMOHHAs, MeETa/UInuecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUMUid, pacTBOp,  DIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JMCCOLUALHUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON pPEeaKIui, XUMUUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TECOPHS JIEKTPOIUTHIECKOM
auccouranuu, nepuoanueckuii 3akoH . M. MenaeneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXpaHEHUs U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHMH, MHPOBO33PEHUECKHE 3HAHUSA, JIEKAIIUE B OCHOBE NMOHUMAaHUSA
MPUYMHHOCTH U CUCTEMHOCTU XMMHYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, MOJYYCHUH W O€30MaCHOM HCIIOJIb30BAaHWU BAXKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEeIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBATH
WX B3aUMOCBS3b, UCIOJIH30BATh COOTBETCTBYIOIIME TMOHSTHUS MPU OMMCAHUH HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJHUKY JJISI COCTABIICHUS
dbopMyn BemIECTB W ypaBHEHUH XHUMUYECKUX PEaKIUi, CHUCTEMaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbii Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETali€Hash W3BECTh, NMUThEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInuecKasi, BOJOPOJAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUECKOUW PEHIETKH KOHKPETHOTO
BeIleCTBA (aTOMHAas, MOJEKYJSIpHAs, WOHHAsA, METAJUIMYEecKas), XapakTep cpeibl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEAEIEHHOMY KJIacCy/Tpynie coeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMeTaJUTbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akoHa JI. W.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBS3UM MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUW COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENCHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artensbe);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
NPOMBIIIJICHHOTO TIOJYYEHUSI CEpHOM KHCIIOTHI, aMMHaKa, a Takxke C(pOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4yHBIX HMPUHILMIAX M 3KOJOTHYECKHX IMPOoOJIeMax XMMHYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAaKIMU BEILIECTB, TEIUIOBOroO 3((dekTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHHEM, a TAKXKE MpaBHiia OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau o TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHM C NPaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBaTh BHIBOBI HA OCHOBE 3TUX PE3yJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIIHUIO,
MOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpEACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAIICHUS UX BPEJHOIO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCsl: YMEHUE HCIIOJIb30BaTh PENbehHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyectBo yacon DJIeKTPOHHBIE
HaumenoBaHue pa3gesioB M TeM (uudposbie)
Ne n/m Kontpoasnsie  IIpakTuyeckue
NMPOrpaMMsbl Bcero oOpa3oBaTejibHbIE
padoTsI padoThI
pecypcbl
Pasnen 1. TeopeTnueckue 0CHOBBI OPraHU4eCKOH XUMHUHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUSI OPTAaHHYECKUX COSTMHEHHUH A. 3
M. bytieposa
Hroro mo pasneny 3
Pazpen 2. YriaeBoaopoasl
21 [IpenenbHBIE YTIIEBOAOPOABI — aTKAHBI 2
99 HemnpenenbHbIe yriaeBogOPO/IbI: alIKEHBI, 6 1
' QIIKa/INCHBI, aJIKUHBI
2.3 ApoMaTuieckue yrieBoJ0POIbI 2
94 [IpupoHbIe HCTOYHNKH YTIIEBOJOPOIOB U 3 1
' uX rnepepadboTka
HUroro mo paznemy 13
Pazpnen 3. Kucinopoaconep:xauue opranndeckue coeJuHeHUsI
3.1 Cnuptel. ®eHon 3
3 Anpaeruabl. KapOOHOBBIE KHCIIOTBHI. 7 1
' CnoxubIe 3QupHI
3.3 VrieBoasl 3 2
Hroro o pasneny 13
Pa3znen 4. A3oTcoaep:kamue opranuyecKue coeIHHEeHUst
41 AMUHBL. AMUHOKHCIIOTHL. benku 3




Hroro no pazgeny

Pazpnen 5. BoicokoMoieKyIsipHbIe COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KonuuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uu¢posbie)
Ne n/m Kontpoabnsie  IIpakTuyeckue
NMpOrpamMMmsl Bcero o0pa3oBaTebHbIE
padoTsI padoTsI
pecypcsl
Paznen 1. TeopeTuyeckue OCHOBBI XUMHMH
Crpoenue atoMoB. Ilepuoanueckuii 3aKoH
11 u [lepnonnyeckas cucreMa XUMHIECKAX 3
anemenToB JI. 1. MenpeneeBa
19 Crpoenue BemectBa. MHOrooOpasue 4
' BELIECTB
1.3 XVAMUYECKHE PEeaKIinu 6 1
Hroro mo paznemy 13
Paznen 2. Heopranuyeckasi XuMus
2.1 Meramib
2.2 Hemerammnt 1
23 CBsi3b HCOPraHUYCCKUX U OPraHnv4CCKUX 2
' BEIIIECTB
HUroro mo paznemy 17
Pazpnen 3. Xumus u sKU3Hb
3.1 Xumus u )KU3Hb 4
Uroro no pazzeny 4
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2







IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne ara ugpossie
n/n Tewma ypoxa Bcero Konrpoabnpie | Tpakruieckue fll:%ylleﬂnﬂ :)lﬁil;osaTenbﬂue
padoTsI padoTsI pecypesI
1 IIpenmeT opraHuyecKoi XUMHH, €€ 1
BO3HHKHOBCHHE, PA3BUTHE U 3HAUCHUE
5 Teopust cTpoeHMSI OPraHUYECKUX COCTUHEHUI 1
A. M. bytnepoBa, €€ OCHOBHBIC TTOJIOKCHUS
[IpencraBnenue o knaccupuKauu
3 oprannueckux Bemects. Homenknarypa 1
(cucTeMaTHueckasi) ¥ TpHBHATbHBIC HA3BAHUS
OpPTaHMYECKHX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHE, 1
TOMOJIOTHYECKUH psA
5 MertaH u 3TaH — npocreuiue 1
MPeJCTaBUTEIH ANKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOHCTBA 1
7 OTHUIEH 1 TPOTUIIEH — MpOoCcTeiIne 1
MPEJICTaBUTEIH ANKECHOB
8 [IpakTiueckas padora Ne 1. «Ilomyaenune 1 1
STUJICHA M U3yYEHHE €r0 CBOWCTBY
Ankanuensl. byraguen-1,3 n
9 Metunoyraauen-1,3. [lonydenue 1
CHUHTETHYECKOI'0 KaydyKa U PEe3UHBI
AJKUHBI: cOCTaB 1 0COOEHHOCTU CTPOCHHMS,
10 TOMOJIOTUYECKUU Psifi. ALCTUICH — 1

MPOCTEUIINNA MPEICTABUTEND ATKUHOB




Brruncaenus mo YpaBHCHUTIO XUMUYECKON

11
peaxkun

12 ApeHbl: 6eH30I1 ¥ TONyoJl. TOKCHYHOCTD
apeHoB

13 I'enernyeckast CBS3b YIIIEBOIOPO/IOB,
MPUHAJUICKAIINX K Pa3THYHBIM KlaccaM
[IpupoaHbIC UCTOYHUKY YTIIEBOIOPOJIOB:

14 MIPUPOIHBINA T'a3 ¥ MOMyTHBIE HETSIHBIE Ta3bI,
He(Th ¥ POIYKTHI €€ rmepepaboTKu
[IpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOAHBIN T'a3 U MOMYTHBIC HEPTSIHBIC Ta3bl,
He(Th ¥ IPOIYKTHI €€ repepaboTKu

16 KonTponbHas padora mo pazueny
«YTIEeBOIOPOAB»

17 [IpenenvHBIE OIHOATOMHBIE CIIUPTHL: METAHOI
U 3TaHoi. BogopoaHas cBs3b

18 MHOr0aToOMHBIE CIIUPTHI: STUIICHIJIUKONb U
TIIALEPHH

19 ®deHon: cTpoeHNe MOJISKYIbI, (PU3UYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMCHEHUE

20 Anpaerupl: GopMalbAeT/ U alleTalbIeTHI.
Aueron

1 OHOOCHOBHBIE MpeJIeNIbHbIE KAPOOHOBBIC
KHCIIOTHI: MypaBbHHAS M YKCyCHAs

29 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCITIOThI»

23 CreapuHOBasI U OJICMHOBAsI KUCIIOTHI, KaK
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT

24 MpbLa KaK COJTH BBICIIUX KapOOHOBBIX

KHCJIOT, NX MOIOIIICE ICHCTBUE




25

26

CrnoxHbIe 23UPHI KaK MPOU3BOHBIC
KapOOHOBBIX KUCIIOT. [ HAPOIIU3 CIIOKHBIX
a¢hupoB

XKupsl: THAPOTU3, TPUMEHEHHE,
OHoIOrHYeCcKas poJib KHUPOB

27

28

VYraeBoapl: cocTaB, KiaccupUKaIHA.
Baxwueiiiue npeacTaBuTeNN: TIIIOKO3a,
¢bpykTo3a, caxaposa

Kpaxman u nemirono3a Kak IpupoaHbIe
MIOJIUMEPHI

29

KonTponbHas paboTta mo pazueiny
«Kucnopocoaepskaiye opraHudecKue
coeauHeHus»/ Beepoccuiickas mpoBepodHas
pabota

30

OO1mas xapakTepUCTHKA a30TCOAEPKAIINX
OpraHHYeCcKuX coequHenwuii / Beepoccuiickas
poBepoyHas pabora

31

AMUHBI: METHJIAMHUH U aHWINH

32

33

34

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

AMUHOKHCIIOTBI Kak aM(OTEPHBIC
OpraHNYeCKUEe COEOUHEHHUS, NX
ounonormueckoe 3HaueHue. [lentuaer. benku
KaK MPUPOJHBIE BEICOKOMOJIEKYJISIPHBIE
COEMHEHHUS

OCHOBHBIE TTOHATHUS XUMUHI
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU
OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[TnacTmaccel, Kayqyku, BOJOKHA

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYeCKHH 371eMeHT. ATOM. DJIEKTPOHHAS
KOH(HUTYpaLusi aTOMOB

Ilepuoanueckuii 3akoH u [lepuoanueckas
chcTeMa XMMUYECKUX 3neMeHToB /. H.
MenneneeBa, UX CBA3b C COBPEMEHHOM
TEOPUEN CTPOCHUS ATOMOB

KoauuecTBo yacoB

Bcero

KonTposabHbie
padoTsI

IIpakTu4eckue
padoTsI

Hara
U3y4YeHUs

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHUMHUYECKHX DJIEMEHTOB U UX COSAUHEHUH 110
rpynmnaM v nepruojiaM. 3HaueHue
MIEPUOINIECKOTO 3aKOHA U CUCTEMBI
xumMuueckux demenToB /.M. Mennaeneesa B
Pa3BUTHH HAYKH

CrpoeHue BemecTBa. XUMHUYECKast CBA3b, €
BUJIbI; MEXaHNU3MBI 00pa30BaHMs KOBAJIEHTHOM
cBs13u. BogoponHas cBs3b

BanenTHOCTB. DNIEKTPOOTPUIIATETBHOCTb.
Crenens okucnenus. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS

ToHsTHE O TUCTIEPCHBIX cUcTeMaX. IcTHHHBIC
U KOJUTOMJIHBIC PacTBOPBI. MaccoBast J0ist
BEI[ECTBA B PACTBOPE

Knaccudukanust 1 HOMEHKIaTypa
HEOpraHMYECKUX CoeTMHeHNH. [ eHeTnueckas
CBSI3b HEOPIaHMYECKHX BEILIECTB, Pa3IMIHBIX
KJIacCcOB




10

11

12

13

14

KHaCCI/I(I)I/IKaHI/IH XHUMHUUYCCKHUX peaKHI/Iﬁ B
HeOpFaHH‘IeCKOﬁ n OpFaHPI‘-ICCKOfI XHUMHH.
3akoH COXpaHC€HHA MaCChI BEIIECTB, 3aKOH
COXpPAaHCHHA U MPCBpAIICHUA SHCPIUU IIPU
XUMHYECKHX pCaKIUAX

CxopocTts peakiui. OOpaTHMBIEC PEaKIIHH.
XUMHYECKOE paBHOBECHE

IIpakTudeckas padora Ne 1. «Bnusane
Ppa3nuYHBIX GAKTOPOB HA CKOPOCTh
XUMUYECKON peaKun»

Onekrponutruyeckas nuccouuanus. [lonsarue o
BOJIOpoAHOM Tokazarese (pH) pacteopa.
Peakum nonHoro oomeHa. ['uaponus
OpPTaHWYECKUX U HEOPTaHUYECKHUX BEIIECTB

OKHUCITUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[MoHsiTHE 00 3IEKTPOIH3E PACILIABOB U
pacTBOPOB cojel

KonTponbHas paborta mo pazneny
«Teopernueckre OCHOBBI XUMUN

Mertamnsl, ux nonoxenue B [lepuoanueckoit
CHCTeME XUMHUYECKHUX deMeHToB []. H.
MenzeneeBa 1 0COOCHHOCTH CTPOCHHS
atomoB. OO1He HU3nYeCKrue CBOHCTRA
METaJIIOB

15

16

CnnaBel METAIJIOB. DJIEKTPOXUMUYECKUH Psift
HaIpsHKeHU METalIoB

XUMHUUECKUE CBOMCTBA BAXKHEUILINX METAILJIOB
(maTpwii, Kamuii, KaabIlAH, MATHAMN,
ATFOMHUHMIA) U UX COSTMHEHUI

17

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCTMHEHUN




18

XHWMHUYECKHE CBOMCTBA IIUHKA, JKeJie3a U UX
COeIUHEHUN

19

[Ipaktnueckas padota Ne 2. "Pemienue
9KCHEPUMEHTANIBHBIX 3371a4 110 TeME
«Metamasny"

20

21

22

23

Hemerannsl, ux nonoxenue B llepuoanueckon
CHCTEME XUMHIEeCKHUX d1eMeHTOB /I, 1.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB
®dusznyeckre CBONCTBa HEMETAJIIOB.
AmtoTponusi HEeMETaJIOB (Ha MpUMepe
KHCIIOpoJa, cepbl, pocdopa u yriepona)
XUMHUECKHE CBOMCTBA rallOre€HOB, CEPhI U UX
COCIMHECHU I

XuMHUeCcKe CBOUCTBaA a30Ta, pocdopa u ux
COeIMHEHU I

24

25

XUMHUUYECKHE CBOMCTBA YIIIEpO1a, KPEMHUS U
HX COEINHEHUN

IIpumeHeHne Ba)XHENIIIMX HEMETAJIIOB U UX
COEIMHEHHUI

26

O00011IeHNE U CUCTEMATH3ALMS 3HAHUH 110
teMme «Hemeramnsl»y. Beraucaenuns mo
YpaBHEHUSM XUMUYECKHUX PEaKIui 1
TepMOXI/IMI/I‘IeCKI/Ie paC‘IéTBI

27

28

[Mpaktrudeckas padora Ne 3. «Pemenue
IKCIIEPUMEHTAITLHBIX 337124 10 TEME
"Hemeramisr"»

KoHuTponbHas pabota o temMmam «MeTajuiby |
«HemeTtaibny

29

HeOpFaHI/I‘ICCKI/IC " OPraHNYCCKUE KHUCIIOTEI.
HeOpFaHI/I‘leCKI/Ie 1 OpraHUYCCKHUC OCHOBAHUA




AmMdoTepHbIe HEOPTaHUYECKUE U
OpraHuYecKue coenuHeHus. ['eneTnueckas

30 CBSI3b HEOPIaHNYECKUX U OPraHNYECKUX 1
BEILIECTB
Pounb xumuu B oOecrieueHNH IKOJIOTHYECKOA,

31 SHEPTeTUIECKON M MUIIEBOH 0€30TTacHOCTH, 1
Pa3BUTHU MEIULMHBI
IIpencraBienns 00 OOMIMX HAYIHBIX

32 MPUHLMIIAX TPOMBIIIUIEHHOTO MOJTyYeHUs 1
BaYKHEMIINX BEIIECTB

33 YenoBek B MHpPE BEIIECTB ¥ MATEPUAJIOB

34 XuMUS ¥ 310pOBbE YeJIOBEKa

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
MPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI 0CBOEHHUSI 0CHOBHOM
o0pa3zoBaTeJIbHON MPOrpaMMBbI CpeIHero 0011ero oopa3oBaHusi

1

TeopeTnyeckre OCHOBbI OPraHUYECKON XUMUHU

11

1.2

1.3

ChopMUpPOBAHHOCTh  MPEICTABICHUNA O XUMHUYECKOW COCTaBJISFOINCH
€CTEeCTBEHHOHAYYHOH KapTHHBI MHpA, POJH XWMHUHU B TO3HAHWH SBICHUI
npUposibl, B (OPMUPOBAHUM MBIIUICHUS € KYJIBTYPhl JIMYHOCTH, €&
(yHKIIHOHAIBHOM TPaMOTHOCTH, HEOOXOTUMOM JIJIs1 pEIICHUS MPAKTHIECKAX
3aJ1a4 U SKOJIOTMYECKU 00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MPUPOIHON cpene

Brnagenue cuctemMoil  XMMHYECKMX ~ 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraroIe TTOHSATHS (Momekyna, BaJICHTHOCTb,
ANEKTPOOTPULIATENIEHOCTD, CTETICHbh OKUCIICHUS, XUMHYECKas CBS3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN 00BEM, YTIIEPOJHBIN CKeneT, PyHKIMOHATbHAS
Tpymma, pajauKal, U30MEpHs, M30MePbl, TOMOJIOTUIECKUHA PsiJ, TOMOJOTH,
YIIIEBOJOPO/IBI, KHCIOPOA- M a30TCOJICPKAINE COSTUHECHISI, OMOIOTHIECKU
aKTUBHBIE BeliecTBa (yTJIEBOIBI, JKUPBI, OEIKH), MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCTUHEHHS); TCOPUU U 3aKOHBI
(Teopuss XUMHUYECKOTO CTPOSHHS OopraHndeckux Bemects A.M. Bytieposa),
3aKOHOMCPHOCTH, CUMBOJIMUECKUN SI3BIK XUMHH, q)aKTOHOFI/I‘IeCKI/Ie
CBEJICHHSI O CBOICTBAX, COCTaBe, MOJTYYCHUN U O€301TaCHOM HCIIOJIb30BaHUHU
BRXHEHIIMX HEOPTaHWYECKMX W OpPraHWYeCKUX BEHIeCTB B OBITY H

HpaKTI/I‘IGCKOﬁ JACATCIBHOCTH YCJIOBCKA

ChopMupoBaHHOCTE YMEHUH BBISIBISTH XapakTepHbIC NMPU3HAKK TOHSATHI,
YCTaHaBIUBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE TTOHATHUS
Opyd ONHMCAaHUM COCTaBa, CTPOCHHA M TPEBPAILCHUH OpPraHUYEeCKUX

COeIUHEHUN

14

c(OpMHUPOBAHHOCTh YMEHHWH HCIIONB30BATh XMMHUYECKYIO CHMBOIUKY JUIS
COCTaBIICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKPAIIEHHOM)
(GopMyNT OpraHMYECKHX BEIIECTB M YPAaBHEHHH XHMHUYECKUX pEaKIHi,
M3rOTaBINBaTh MOAEIH MOJIEKYJ OpraHMYECKUX BEUIECTB I MILTIOCTPALIUN

X XUMHUYCCKOr'o 1 IpOCTPaHCTBEHHOI'O CTPOCHUA

1.5

CdopMupOBaHHOCTh YMEHUN yCTAaHABIMBATH IPHHAICKHOCTh N3YICHHBIX
OpPraHMYECKUX BEIIECTB 10 UX COCTaBy M CTPOCHHUIO K OMPEICIEHHOMY
Kkimaccy  (rpymnme) — coemuHeHWUW  (YTIIEBOAOPOIBI,  KHCIOpOA |
a30TCOJIepKAIUE COSTUHEHSI, BLICOKOMOJIEKYJISIPHBIE COCTMHEHVIS), 1ABATh

¥M Ha3BaHUS 10 cucteMarndeckoit HomeHnkiarype (IUPAC)




1.5

1.6

C(bOpMI/IpOBaHHOCTL YMCHHA ONpCAC/IATL BHUIBL XUMHYCCKON CBS3H B

OpPTaHMYECKUX COCTWHEHISX (OAMHAPHBIE M KPAaTHBIE)

CdopMHpPOBAaHHOCTh YMEHHS MPUMEHSTH: IOJIOKEHUS TEOPHUH CTPOCHUS
opranmyeckux BemniectB A.M. BytiepoBa miisi 0OBSICHEHUS 3aBUCUMOCTH
CBOICTB BEIIECTB OT MX COCTaBa W CTPOCHWS, 3aKOH COXpPaHEHHS MacChl

BEIIIECTB

2.1

2.2

2.3

yFJ'ICBO)IOpO)II)I. KHCJ’IOpOHCOI{Cp)KaHII/Ie " a30TCOACPIKAIINEC OPTaHUYICCKUC

COCOUHCHUA. BI:ICOI(OMOJ'ICKyJ'IHpHLIC COCOUMHCHUA

ChopMHpOBAaHHOCTh ~ YMEHHWI  MPHUBOAUTH TPUBHAIBHBICE  HA3BaHUS
OTIICNBHBIX ~OPTaHMYECKUX BEHICCTB (ITHJICH, MPONWICH, AalleTUJICH,
STWICHTINKONb, THUIEpuH, G(eHom, GOpMaTbICTHII, aIleTaIbICTH/I,
MypaBbUHAS KUCIIOTA, YKCYCHAs! KUCIIOTA, OJICMHOBAs KUCIIOTa, CTeapUHOBAs

KHCIIOTa, TITF0K03a, (PPyKTO3a, Kpaxmalt, IeJUTF0I03a, TITHIIAH)

ChopMHpOBAaHHOCTh YMEHHI  XapaKTepu3OBaTh COCTaB, CTPOCHHE,
(I)I/I3I/I‘ICCKI/IC u XUMHNYECKHUEC CBOMCTBAa TUIHYHBIX HpCI[CTaBHTeHCﬁ
pa3IMYHBIX KIJIACCOB OPTaHWYECKUX BEMIECTB (METaH, OTaH, J3THIICH,
MIPOIIWIICH, alleTUiIeH, OyTaaueH-1,3, MeTmiOyTaaueH-1,3, 0eH30J1, METaHOII,
STaHOJ, ITHJICHIJINKONb, TIUIEPUH, (PEHOIN, aleTaibIerul, MypaBbHHAS U
YKCYyCHasi KHUCJIOTBI, TJIFOKO3a, KpaxMmal, IeJ/UII0JI03a, aMHHOYKCYCHas
KHCJIOTA)

CdopMUpPOBAaHHOCTh YMEHHSI HILTFOCTPHUPOBATH TEHETHUECKYIO CBSI3b MEXKITY
TUIMUYHBIMUA NPEACTABUTCIIAMUA PA3JINYHBIX KJIACCOB OPraHNYC€CKUX BECUICCTB
YpaBHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKUX PEAKIHA C UCTIOJIh30BAHHEM

CTPYKTYPHBIX (hopMyI

2.4

ChopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh WCTOYHUKHU
YTIIEBOIOPOTHOTO ChIPhsl (He(Th, MPUPOIHBINA Ta3, Yroyib), CHOCOOBI WX

nepepadoTKU U MPAKTHYECKOE IPUMEHEHHE POTyKTOB repepadboTKu

3.1

XUMHA U )KU3Hb. PacuéThl

ChopMUpPOBAHHOCTh YMEHHM BJIAJICTh CUCTEMOW 3HAHHMHA 00 OCHOBHBIX
METOAAaX HAyYHOTO IO3HAHUS, HUCHOJB3YEMBbIX B XUMHUHU NpPU H3YYCHUU
BEIICCTB U XUMHUYCCKUX SIBJICHUH (HAOJIOJCHUE, U3MEPEHHE, IKCIICPUMEHT,
MOJICJIMPOBAHKE), HWCIOIB30BaTh CHUCTEMHbIE XHUMHYECKHUE 3HAHUS IS
MPUHATUS. PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBI3aHHBIX C

BEIIECTBAMU U UX IIPUMEHCHUEM

3.2

3.3

ChopmupoBaHHOCTE ~ yMEHMH  CcOONMIOAAThH  HpaBWja  IOJB30BaHHA
XUMHYECKOH MOCyA0H 1 1abopaTOpHBIM 00OPYIOBaHHUEM, a TAK)KE MpaBUIIa
oOpamieHusi € BeLIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSAMH IO
BBITIOJTHEHUIO TA00PAaTOPHBIX XUMHUYECKHX OIBITOB

CdopMHpOBAaHHOCTh YMEHHH IUIAHUPOBATH W BBHIMONHATH XHUMHYECKUH

SKCIICPUMCHT (HpCBpa]J_[eHI/ISI OpraHMYCCKUX BCHICCTB IIpU HArpCBaHUU,

IMOJIY4YCHUEC OTHUJICHA W H3YUCHHUE €TI0 CBOI71CTB, Ka4YC€CTBCHHBIC pPCaKINN




OpPraHMYECKUX BEIIECTB, JCHATypalusi OCIKOB IMpPU HArpeBaHUH, I[BETHHIC
peakuu O0EJIKOB) B COOTBETCTBUH C TIPaBUIAMH TEXHUKH 0€30MTaCHOCTH IPH
oOpallleHuH C BelllecTBaMU 1 1a00paTOPHBIM 000PYA0BaHUEM; IPEICTABIISATh
pe3yibTaThl XMMHUYECKOTO JSKCIepuMeHTa B (opMme 3alucu ypaBHECHHMA
COOTBETCTBYIOLIUX PEaKIuii U (HOpPMYJIMPOBaTh BBIBOJBI Ha OCHOBE ITHX

pe3yIbTaToB

3.4

CdopMHpOBAaHHOCTh yYMEHWH IPOBOAWTH BBIYUCICHHUS MO XHUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMA, KOJIMYECTBA HMCXOIHOTO BEIIESCTBA WIIH
MPOAYKTa PEaKIUH 10 W3BECTHHIM Macce, 00BhEMY, KOIMYECTBY OJTHOTO W3

HNCXOOHBIX BCIICCTB WJIN MTPOAYKTOB peaKHI/II/I)

3.5

ChopMUPOBAHHOCTh YMEHHUU KPUTHYCCKU aHAJIM3UPOBATh XHUMHUYCCKYHO
MH(POPMAITHIO, TTOYIaeMyl0 M3 Pa3HBIX UCTOYHHMKOB (CPEICTBA MacCOBOU

nHpOpMaIuu, ceTh IHTEpHET U pyrue)

3.6

11 KUIIACC

ChopMHUpOBAaHHOCTh ~ YMEHHH  COONIIOJaTh  MpaBWIa  SKOJIOTMYECKU
[[eJIeCO00Pa3HOTo TMOBEACHUS B OBITY M TPYJIOBOW NEATEIHHOCTH B IENAX
COXpPAaHEHUsI CBOETO 3J0pPOBbS M OKPYXAlOLIEHd IPUPOJHON Cpensl,
OCO3HABaTh OMACHOCTH BO3/ICWCTBUS HA KUBBIE OPTAHU3MBI OMPEEIEHHBIX
OpPraHMYECKUX BEILIESCTB, MOHUMasi cMbIci mokasarens [1JIK (mpenenbHO
JTOTTYCTAMOM KOHIICHTPAIINH ), TOSCHATH Ha IPUMEpax CriocoObl yMEHBIICHHS

U IIPEIOTBPALLECHHS] UX BPEIHOIO BO3JIEHCTBUS HA OpPraHU3M YeJIOBEKa

Kon

pe3yJbTaTa
1

11

NMpoBepsAeMOro

IpoBepsieMble MpeAMeTHBIE PE3YJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJibHOI MPOrpaMMbl CpeHero 001Iero 00pa3oBaHus

TeopeTnueckrie OCHOBbI XUMUU

Bnamennie  cucremMoll = XMMHYECKMX ~ 3HaHHWH, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAIONINE TOHITHA (XUMHUYECKHI DJIEMEHT, aToOM, JJICKTPOHHAs
obostouka aroma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIIFHOCTh, CTEMCHb OKWCIICHHUS, XUMHYECKas
CB#13b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, KpUCTAIUTUYECKAs PEIIETKA,
TUIIBI XUMHWYCCKUX peaKuMﬁ (OKI/ICJII/ITCJILHO-BOCCTaHOBI/ITeHbHBIe, 3K30- U
SHJIOTEPMUYECKUE, PEaKIUd WOHHOTO OOMEHa), PacTBOpP, 3JICKTPOJHTHI,
HEDJICKTPOJIHTHI, AIEKTPOTUTHICCKAS JIACCOIHAITHS, OKHCITUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUECKOW PEAKINH, XHMHIECKOE PABHOBECHE);
TEOpUU W 3aKOHBI  (TCOPUS  DIIEKTPOIUTHUCCKOW  JTUCCOIMAITUH,
[lepuonmueckuii 3axkoH JI.MI. MenmeneeBa, 3aKOH COXpPaHEHHS MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH, (PAKTOJIOTUIECKUE CBEICHUS
0 CBOMCTBAX, COCTaBe, TOJYUCHUH U 6€30ITaCHOM HCIIOIH30BAHUN BAYKHEUIITHX

HCOPraHNYCCKHX BCUICCTB B 6LITy n HpaKTH‘leCKOfI JACATCIIbHOCTH Y€JIOBEKA




1.2

ChopMupoBaHHOCT, YMEHHMH  BBISBISTH XapakTepHblE NPU3HAKK |
B3aUMOCBSI3b U3yUYECHHBIX MOHATHUI, IPUMEHATh COOTBETCTBYIOLIUE MOHATHUS
IpU ONHCAHUU CTPOCHHMS U CBOMCTB HEOPraHWYECKMX BEIIECTB U UX
IIPEBPALICHNH; BBIABISTH B3aUMOCBS3b XUMUUECKUX 3HAHUM C MOHATUAMH U

MMpEACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX IPEAMCTOB

1.3

Brnagenue OCHOBHBIMM METOJAaMU HAyYHOIO T[IO3HAHUSI BEUIECTB U
XUMHYECKHX  SBICHWH  (HAaONIo#eHWe, W3MepeHHe,  OKCIIEPHMEHT,

MOJICTTUPOBAHHKE)

1.4

C(bOpMI/IpOBaHHOCTI) YMeHI/II‘/'I OMpeaACIATh BAJICHTHOCTD U CTCTICHb OKHUCJICHUA
XUMHUYECKHUX DJJIEMCHTOB B COCAMHCHHUAX PA3JIMYHOIO0 COCTaBa, BHUI
XUMHUYECKON CBSI3HU (KOBaJ’IeHTHaH, HOHHAasA, MCTaJIJIMYCCKasd, BO):[OpO):[Haﬂ) B
COCIUHCHUAX, THUII KpHCTaHHH‘ICCKOﬁ pCIHéTKI/I KOHKPETHOT'O BEILIECTBa

(aTomHas1, MOJICKYJIIpHAsl, MOHHAS, METAJUTMYECKasl )

1.5

1.6

ChopMupoBaHHOCTh yMEHHH ONpPEAETSATh XapakTep cpelbl B BOTHBIX

pacTBOpax HEOPTaHUIECKUX COCTHHEHUI

ChopMupoBaHHOCTh YMEHHSI KIaCCUPHULUUPOBATh XUMHUYECKHE PEaKLHU IO
pa3auYHBIM TpHU3HAKaM (YMCIy U COCTaBy pearupyrolux BeIllecTB,
TeroBoMy 3¢ (eKTy peakiy, U3MEHEHHIO CTEIICHEH OKUCICHUS 3JIEMEHTOB,

00paTHUMOCTH PEeaKIMK, YYaCTHIO KaTaau3aTopa)

1.7

ChopMupoBaHHOCT YMEHHH COCTABIISITH YPaBHEHHS PEaKIMH Pa3TUUHBIX
TUIOB, TIOJHBIE W COKpAILEHHBIE YPAaBHEHMS PEAaKUWH HOHHOIO OOMEHa,

YUUTBIBasd yCJIOBUA, IIPU KOTOPBIX 3THU PCAKIMU UAYT A0 KOHIIA

1.8

1.9

1.10

ChopMupoBaHHOCT, YMEHHMH TPOBOAMTH PEAKLUH, MOJITBEPIKIAIOIINE
KAaueCTBEHHBII COCTaB pa3IMYHBbIX HEOPTaHWYECKUX BELIECTB, PACIO3HABATH
OTMBITHBIM IyTEM HMOHBI, MPHUCYTCTBYIOLIME B BOAHBIX PacTBOpax
HEOpPraHWYECKUX BEIIECTB

ChopMupoBaHHOCT, yYMEHHH PacKpbIBaThb CYIIHOCTH OKUCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMii TOCPEICTBOM COCTaBICHHS 3JIEKTPOHHOIO
OanaHca 3TUX peaKIui

ChopmupoBaHHOCTE ~ yMEHMH  OOBSICHATH  3aBUCHUMOCTH  CKOPOCTH

XMMHUYECKOUW Peakluy OT Pa3uuHbIX (DaKTOPOB

1.11

ChopMUPOBAHHOCTh YMEHUN OOBSICHATH XapaKTep CMELICHHUSI XMMHUYECKOTO
paBHOBeCHsS B 3aBUCHMOCTH OT BHEIIHEr0 Bos3jeiicTBusa (mpuHImm Jle

[Iarense)

061113.5[ 1 HCOPraHM4CCKas XUMUL

2.1

CdopMupOBaHHOCTh YMEHHUI pacKphiBaTh cMbICH [lepromndueckoro 3akoHa
AWM. MengeneeBa u JEMOHCTPUPOBaTH €ro CUCTEMATU3HPYIOUIYIO,

OOBSICHUTENHHYIO ¥ IPOTHOCTHYECKYIO (DYHKITUH

2.2

CdopMHUpOBaHHOCTh YMEHHUU XapaKTEepPHU30BaTh JJIEKTPOHHOE CTPOCHUE

aTOMOB XHMHYECKHX DJEMEHTOB 1-4 nepruoaoB HepnonnquKoﬁ CHUCTCMbI




xuMudeckux sneMeHToB J[.M. MennaeneeBa, UCMONB3ys MOHATHS «S-, pP-, d-
JJIEKTPOHHBIE  OpOWMTANM», «IHEPTeTHYECKHE YPOBHM»,  OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHUX OJJIEMEHTOB U HX
COCIMHEHMM no mepuogaM W rpynnam Ilepuogudeckoil  cucTemsl

xuMmmudeckux snemeHToB J[.1. MeHneneera

2.3

ChopmMupoBaHHOCT, yMEHHH  XapakTepu30BaTh (OMKMCHIBaTH) —OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB Pa3JIMUHBIX KIIACCOB,
MOJTBEPKIATh CyLIECTBOBaHHUE TeHETUYECKON CBSI3U MEXITY
HEOPraHMYECKNMH BEHIECTBAMH C ITOMOIIBIO YPaBHEHHH COOTBETCTBYIOIINX

XUMHYCCKHUX peaxunﬁ

2.4

2.5

CdopMUpOBaHHOCTH yMEHUH yCTaHaBIUBATh MPUHAJICKHOCTD
HEOPraHWYECKNX BEIIECTB 110 UX COCTABY K ONPEeIEHHOMY KIlaccy (TpyIIe)
coeMHEHUH (ITPOCThIC BEUIECTBA — METAUIbI M HEMETAJUIbl, OKCHJIBI,

OCHOBAaHUS, KUCJIOTHI, aM(OTEpHbIE TUAPOKCUBI, COJN)

ChopMupoBaHHOCT YMEHHH HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY IUIS
coctapjicHHsI (OpMYJ BEIICCTB M YPaBHCHHHM XUMHYECKHX PEaKIIHiA,
cuctemarndeckyto HomeHKNaTypy (IUPAC) wm TpuBHanbHBIE Ha3BaHHA
OTJIENIbHBIX HEOPraHW4eCKHX BeleCTB (yrapHbIil Tra3, YIJIEKHCIBIA Tas3,

aMMuaK, TaméHasl W3BECTh, HEraméHas M3BECTh, NMUTHEBAS COJA, MHUPUT H

JIpyTHe)

2.6

ChopmMupoBaHHOCT, yMEHHH  XapakTepu30BaTh (OMKCHIBATH) —OOIIUE
XMMHAYECKHE CBOWCTBA HEOPraHMYECKHX BEILIECTB PAa3JIMYHBIX KJIACCOB,
MOTBEPKIATh CYILIECTBOBaHUE TeHEeTHYEeCKOU CBA3U MEXIy
HEOPraHM4YeCKHMH BELIECTBAMU C MOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIUii

2.7

2.8

ChopMupoBaHHOCT yMEHHH IIJIAHUPOBATh M BBINOJNHATH XUMHYECKUH
SKCIIEPUMEHT  (paslioKeHHe TIepOKCHAa BOJOpPOAa B  MPHUCYTCTBHU
KaTaJln3aTopa, OIPENENIEHUE Cpelbl PACTBOPOB BEIIECTB C IOMOILIBIO
YHHBEPCATBHOTO WHAWKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB HA CKOPOCTH
XMMHUYECKOW peaKIiy, Peakiui HOHHOTO 0OMEHa, KAYeCTBEHHBIE PEaKIIMU Ha
cyne(ar-, kapOoHAT- W XIJIOPUA-aHUOHBI, HA KAaTHOH aMMOHHS, DPEIICHHE
9KCIIEPUMEHTANIBHBIX 3a7ad Mo TeMaM «Mertamnel» u «Hemeramie») B
COOTBETCTBUH C TIPaBWIAMH TEXHUKH O€30MaCHOCTH TPH OOpaIIeHHuU C
BellecTBaMH U Jab0OpaTOPHBIM 000OPYHIOBaHUEM; MPEACTABISATh PE3YIIbTATHI
XUMHAYECKOTO DKCIIEPUMEHTA B (hopMe 3aIiCH YPaBHEHHUI COOTBETCTBYIOIITHX

pCaKLII/Iﬁ n (l)OpMyJ'II/IpOBaTL BbIBOJBI Ha OCHOBEC 3THUX PC3YyJIbTATOB

CdopMupOBaHHOCTH YMEHHMA COOTIOAATH ITPaBMIIA TIOJB30BAHNS XUMIICCKOU
mocyoi 1 1abopaToOpHBIM 00OPYOBaHUEM, a TAKXKE MpaBUiIa OOPAICHHS C
BEIICCTBAMH B COOTBETCTBUHM C HHCTPYKIHUSAMHM 110  BBITOJIHEHHUIO

J1a00PATOPHBIX XUMUYECKHUX OIBITOB




2.9

ChopMupoBaHHOCT yMEHHI XapaKTEepU30BaTh XHMHYECKHE MPOLECCHI,
JIe’KallKe B OCHOBE IIPOMBIIUIEHHOT'O IOJY4EHUs CepPHON KUCIIOThI, aMMHUAKa,
a Taxke chOPMHUPOBAHHOCTD MPEJICTABIICHUH 00 OOIINX HAYYHBIX IPUHIUIIAX

1 OKOJIOTHYCCKUX npo6neMaX XUMHYECKOI'0 IIPpONU3BOACTBA

XUMHS U )KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTh ~ TIPEACTaBICHHA O XUMHYECKOH COCTaBIISIOIICH
€CTEeCTBEHHOHAYYHON KapTHHBI MHpa, POJM XMMHH B TO3HAHWH SBICHHUU
MpUpOIbl, B (OPMUPOBAHUHM MBIIUICHNS W KYJNBTypHl JIMYHOCTH, €
(YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOM /JIsl pEIICHHs MTPAKTUIECKUX
3a7a4 U HKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/0POBBIO M

MIPUPOJHON cpelie

3.2

ChopMupoBaHHOCT, yMEHHH KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
WHQOPMAIUIO, MONyYaeMyl0 M3 Pa3HBIX HCTOYHHKOB (CPEICTBA MAacCOBOIA

KOMMYHHMKaLUH, ceTb IHTEepHeT 1 aApyrue)

3.3

3.4

ChopMUpPOBAHHOCTh ~ YMEHHMM  COOJIFOATh  MpaBWiia  IKOJOTHYCCKH
1eJIeCO00Pa3HOro MOBEACHUSI B ObITY M TPYLOBOH AEATEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 3[I0POBbS U OKPYXKAIOLIEH IPUPOIHOHN Cpeibl

Oco3HaBaTh ONMACHOCTH BO3ACHCTBHS HA KUBBIC OPTaHU3MbI ONPEACIEHHBIX
BC€IICCTB, IIOHHMMasls CMBICII IIOKa3aTClAa HI[K, IMOACHATL Ha IIpUMEpax

CrocoObl YMEHBIICHUS W TPEAOTBPAIEHHS] MX BPEAHOTO BO3ICHCTBUS Ha

OpraHu3M 4YCJIOBCKa

3.5

ChopMUPOBAaHHOCTh YMEHUW MPOBOJUTH BBIUMCICHUS C HCIOJIb30BaHHEM
HOHSATHSI «MaccoBasi JIOJIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHIA
ra3oB MPH XMMHYECKUX PEAKIMsIX, MACChl BEllleCTBA MM 00bEMA ra3oB IO
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIH O00bEMY OJHOro W3
YUYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETIOBOTO d(PPEeKTa peakilui Ha OCHOBE

3aKOHOB COXPAaHCHHA MACChI BCIICCTB, IPCBPAILICHUSA U COXPAaHCHUS DHCPTIUU




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 31eMEHT CO/IEPKAHUSA

1

TeopeTnueckre OCHOBBI OPTaHUYECKONH XUMUU

11

[IpeameT opranndeckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MTOTYICHUN
HOBBIX BEILECTB M MaTepHaioB. Teopus CTPOEHUS OPraHMYECKUX COeAMHEHuU A.M.

Bytneposa, €€ 0OCHOBHBIE MTOJIOKEHUS

1.2

CrpykTypHbIe (DOPMYIIBI OPraHUYECKUX BEIIECTB. [ OMOIOTHs, n30MepHsl. XUMUIecKast
CBSI3b B OPraHWYECKNX COSAMHEHUSIX — OMHAPHBIE U KpaTHbIE CBs3H. [IpencraBnenue o

KJIACCU(PUKAIIUY OPraHMYSCKUX BEUICCTB

13

2.1

2.2

Homenknarypa opraHuyeckux coeIWHEHHUHl (cucTtemMaTHyeckas) U TpPUBHAIbHBIE

Ha3BaHMS BXHEHIINX MPEACTABUTEICH KI1aCCOB OPraHMYECKHX BEILECTB
YrieBoxopozs!

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKUH psl. MeTaH W 3TaH — MpocTeiime
npeaACTaBUTCIIN aJIKAHOB: (I)I/I?;I/IFICCKI/IC 1 XUMHUYECKHE CBOMCTBA (peaKHI/II/I 3aMCIICHUS 1N

TOPEHUs ), HAXOXKIEHHE B IPUPOJIE, OTyYECHHE U TPUMEHEHHE

AJIKEHBI: COCTaB U CTPOSHHE, TOMOJIOTUIECKHUH psl. DTUIICH U MPOTIICH — MPOCTEHIITe
MPEACTAaBUTEIN  AJIKEHOB: (I)I/ISI/I‘-ICCKI/IC U XUMHYECKHE CBOWCTBAa (peakuuu
THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THIAPATALMM, OKHUCICHHS U IOJUMEPHU3aLUN),

TMMOJIYy4Y€HUC U IPUMCHCHUC

2.3

24

Ankaauensl: Oyraguen-1,3 u metuinOyraauen-1,3: cTpoeHre, BAKHEUIIINE XUMHUYECKUE

CBOMCTBa (peaKLII/ISI HOJ'II/IMepI/BaLII/II/I). HonyquHe CHUHTCTHUYCCKOI'O KayuyKa U pC3UHbI

ANKHHBI: COCTaB W OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKHH psiA. ALETWIEH —
MPOCTEHIINHI MPeCTaBUTENh AIKHHOB: COCTaB, CTPOEHHE, PH3MUECKHE U XUMUYECKUE
CBOHCTBa (peakuuMu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, TOPEHHs),

TMMOJIY4Y€HUC U IPUMCHCHHEC

25

Apensbl. benzon: cocraB, cTpoeHue, (QU3NUECKUE W XUMHUYECKHE CBOWCTBA (peaxiuu
rajJOreHUPOBaHUs M HUTPOBaHUS), IMOJydeHHE M mnpuMeHeHue. Tomyon: cocras,
CTpoeHUe, (U3NYECKHe M XHMHUYECKHE CBOKCTBA (pEeaklWH TallOTeHUPOBAaHHA W
HUTPOBaHU), OJTy4YEeHHE U NpuUMeHeHHe. TOKCHYHOCTh apeHoB. | eHeTnueckas CBS3b

MEXy YIIIEBOAOPOIaMH, IPUHAIEKAIIUMHY K pa3JIMYHbIM KJIaccaM

2.6

[IpupoaHbIe KICTOYHHUKH YTIIEBOAOPOAOB. [IpUpoIHBIi ra3 U MOMyTHBIE HEQTSIHBIC Ta3kI.
Hedts n e€ npoucxoxaenue. CrocoObl mepepaboTku He(TH: NMEPEroHKa, KPEKUHT
(TepMHUYeCKUH, KaTAIMTHYECKHit), Muponu3. [IpofykTel mnepepaboTKH HePTH, HX
MPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroib M TPOIYKTHl €ro

repepadoTKu

KI/ICJ'IOpO,I[COZ[ep)KaI]_II/Ie OpPraHn4eCKUcC COCAMHCHUA




3.1

3.2

3.3

3.4

3.5

Hpe,[[eJ'H:HBIC OAHOATOMHBIC CIIHMPTHI. MeTaHOII U 3TaHOM: CTpOCHHC, (1)I/I3I/I‘16CKI/IG n
XHUMHUYECKHE CBOMCTBA (peaKI_II/II/I C AaKTHMBHBIMHU MCETa/UIaMH, I'aJIOT€HOBOAOpOAaMH,
FOpeHI/IC), IMPUMCHCHHUC. BOILOpOILHLIC CBsA3U MCXKAY MOJICKYJIaMH CIIUPTOB. I[CﬁCTBHG
MC€TaHOJIa ¥ 9TaHOJIa Ha OpraHU3M YCJIOBEKA. MHoroaToMHbIE CITMPTHI. OTHUIEHTIIUKOIIb
" TJIMLCPUH: CTPOCHUC, (1)I/ISI/I‘-ICCKI/IC U XUMHYCCKHE CBOMCTBA (B33HMO,H€I>'ICTBPIG COo
IOCJIOYHBIMU  METallllaMH, Kad€CTBCHHAsd p€aKud Ha MHOI'OATOMHBIC CHI/IpTLI).

HelicTBue Ha opranu3M yenoBeka. [I[puMeHeHre MIMIepruHa U STUICHTIUKOJIS

deHoI: CTPOCHUEC MOJICKYJIbI, (1)I/IBI/IIICCKI/I€ U XHMHWYECKHE CBOMCTBA. TOKCHMYHOCTH

(denomna. [Ipumenenne deHoa

Anpaerunbl M KeTOHBL. DopManmbIerum, areTanbICTHA: CTpOeHHe, (U3MYCCKHEe H
XUMHUYCCKAE CBONCTBA (peaKIMd OKHCICHHS W BOCCTAHOBJICHHS, KadyeCTBCHHBIC

peakuum), moydeHre U IpUuMEHEeHHEe

OnHOOCHOBHBIE IIPEAEIbHBIE KAPOOHOBBIE KUCIOTEL. MypaBbuHAsI U YKCYCHAsI KUCTIOTHI:
CTpoeHue, GU3NUECKIE U XUMUIECKIE CBOICTBA (CBOWMCTBA, OOIUE IS Kiacca KUCIIOT,
peakiusa 3TepudHUKanMM), MONyuYeHHEe M HpuMeHeHue. CTeapuHOBas M OJEHHOBAs
KHCJIOTBI KaK MPEACTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MBUIa KaK COJH BBICIINX

KapOOHOBBIX KHCIIOT, UX MOIOIIIEE TeHCTBUE

CroxHble 3(hupbl KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(HPOB.

Kupsl. I'nnponus sxupos. Ilpumenenue xupos. bruosgoruueckas posib KUPOB

3.6

VYrneBogpl: coctaB, KiIaccHUKaius yriaeBoAoB (MOHO-, JAW- H MOJHCAXapHIIBI).
I'moxo3a — mpocredmmii MOHOCaXapua: OCOOEHHOCTH CTPOSHHS MOJEKYJIIBI,
¢dusnueckue W XUMHYECKHE CBOWCTBa (B3ammopelictBue ¢ ruapokcugoM mernu(ll),
OKHCIICHWE aMMHaYHBIM pacTBOpoM okcumaa cepedpa(l), BoccTaHOBIeHHE, OpOKEHHUE
TIIIOKO3bI), HAXOXK/ICHUE B MIPHUPOJIE, MPUMEHEHHE, Orosiorndeckasi posib. PoTocuHTE3.
@dpyKTo3a Kak u30Mep IIOKOo3bl. Kpaxman v 1eiunoa03a Kak IpUPOIHBIE TTIOIUMEPHI.
Crpoenue kpaxmaia M LeI0103bl. PU3nueckre U XMMUYECKUE CBONUCTBA Kpaxmala

(FI/IILPOJ'H/IS, Ka4CCTBCHHAsA peakusd C I/IO,I[OM)

A3oTcozepKaIiiue OpraHnueCcKue COSTMHCHUS

4.1

AMHWHOKHUCIIOTHI Kak aM(OoTepHble OpraHuyeckue coeluHeHus. Duzuyeckue wu
XMMUYECKHE CBOWCTBA aMMHOKHCIIOT (Ha MpUMepe IMIUHA). buojornyeckoe 3HaueHune

aMuHOKHCIIOT. IlenTrasl

4.2

Benxu xak npupoHble BBICOKOMOJIEKYISIpHbIE coeanHeHus. [lepBuynas, BropuyHas 1
TpPETUYHAs CTPYKTypa OelKoB. XUMHUECKHE CBOIICTBA OETIKOB: TMAPOIN3, IeHATypauus,

KauC€CTBCHHBIC PCAKIINU Ha Oenku

BLICOKOMOJ'ICKyHHpHLIC COCIUMHCHUA

5.1

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX Coe)IPIHeHHfII MOHOMCED, ITOJIUMED,
CTPYKTYpPHOC€ 3BCHO, CTCICHL [MOJIUMCPU3ALIUN, CPCAHAA MOJICKYJISIpHAsd Macca.
OcHOBHEBIE METO/JIbl CUMHTE3a BBICOKOMOJICKYJISIPHBIX Coe)II/IHeHI/Iﬁ — NOJIMMEpU3aIuia u

IOJIMKOHACHCAII A




5.2

11 KUIIACC

DKCIEPUMEHTANIbHBIE METO/IbI U3yUEHHUS BELUICCTB U UX MPEBPAIICHUA: 03HAKOMJIICHUE C
oOpasramu MpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KaydykoB. [lomyuenue

CUHTCTUYCCKOI'O KayuyKa U pC3UHbI

Kon
1

11

IIpoBepsieMblii 31eMEHT COIEPKAHUS

TCOpCTI/I‘leCKI/Ie OCHOBBI XUMHH

XuMHAYeCKHH 37eMeHT. AToM. Sapo aroma, H30TONBL. JDJIEKTPOHHAS 000JI0YKA.
DHepreTHYecKHe YPOBHH, TMOAYPOBHH. ATOMHBIC OpOHTamd, S-, P-, 0-3JI€MEHTHI.
Oco0eHHOCTH pacipene/IcHHUs AJICKTPOHOB 10 OPOHUTAIISIM B aTOMaX 3JIEMEHTOB ITEPBhIX

YeThIPEX TEPHOA0B. DIEKTPOHHASI KOHPHUTYpALIUs aTOMOB

1.2

1.3

Ilepuonnueckuii 3akoH u llepuoguueckass cucreMa XHMHYECKMX 3iemeHToB JI.I.
MenpaeneeBa. CBsi3p NEPUOANYECKOTO 3aKOHA U [leproanyeckoil cucTeMbl XUMUYECKUX
snemeHToB J[.MI. MeHneneeBa C COBPEMEHHOW TEOpPHEM CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHUYECKHX 3JIEMEHTOB U O0Opa3yeMbIX HMHU
MMPOCTBIX W CJIOXXHBIX BCIICCTB IO IrpynmaM U nepuogam. 3HaueHue MEPUOAUICCKOIO

3aKOHA B Pa3BUTUH HAYKU

Crpoenue BemecTBa. XWMHYECKasi CBs3b. BUIBI XVUMHYECKOW CBS3M (KOBaJIEHTHAsS
HEMOJIApHasA W IOJIApHAasA, MOHHAad, MeTaJ'IJII/I‘-IeCKaﬂ). HoHbl: KaTHOHBI W aAHWOHEI.
MexaHn3Mbl 00pa30BaHUsl KOBAIEHTHOW XUMHYECKOU CBsI3U (OOMEHHBIN M IOHOPHO-

aKIenTopHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTS. SHGKTpOOTpI/ILIaTeHLHOCTB. CrereHb OKUCICHUS

1.5

1.6

BemiectBa MOIEKyJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH II0CTOSIHCTBA COCTaBa
BelecTBa. THITBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KpUCTAJUIMUECKON pewméerku. IloHsTtHe O paucnepcHbIx cucreMax. VcThHHbBIE U

KOJUIOUAHBIC paCTBOPLI. MaccoBas A0JIs1 BEUICCTBA B PaCTBOPE

Knaccudpukanus nHeopranmueckux coeanHeHnd. HomeHkiaTypa HeEOpraHM4ecKux

BEILIECTB

1.7

Xumuueckas peakius. Kimaccudukanus XMMAYECKUX peakiii B HEOPraHMYECKOH U
OpPraHHYECKOW XUMHUH. 3aKOH COXPAaHEHHsS Macchl BEIIECTB, 3aKOH COXPAHEHUS MU

peBpalCHUs SHEPTHUU IIPU XUMUUYCCKUX PEaKIUAX

1.8

CKOpOCTB pcaknuuu, €€ 3aBUCHMOCTbD OT Pa3JINYHBIX q)aKTOpOB

1.9

1.10

OO6partumble peakiini. XUMHYECKoe paBHOBecHe. DaKkTOpbI, BIHSIONINE HA COCTOSIHUE
xumuueckoro pasHoBecusd. [Ipuniun Jle Illarense
Onextponutuyeckas aucconuanys. CuiabHbIe U cialble 31eKTponuThl. Cpesa BOJHBIX

PacTBOPOB BEIIECTB: KHCIas, HEUTpaapHasl, IesiouHas. Peakum noHHOTO 0OMeHa

111

OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIC pcakuumn

Heopranuueckas xumus




2.1

2.2

2.3

Hemeramnel. Ilonoxxenne HemeTaioB B llepnomndeckoldl CHUCTEME XUMHUYECKHUX
anemenToB /.. MenmeneeBa 1 0COOCHHOCTH CTPOSHUS aTOMOB. DU3HUECKIE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIUST HEMETA/UIOB (Ha MpUMeEpe KHUCIopoja, cepbl, gocdopa u
yraeponaa)

XWMHYECKHE CBOMCTBA BAKHEHIINX HEMETAJLIOB (TaJOTeHOB, Cephl, a30Ta, (pocdopa,
yriaepojia U KPeMHHUS) U UX COCIAMHCHUHN (OKCHUIOB, KUCIOPOJICOACPIKAIINX KHCIOT,

BOJOPOJHBIX coequHeHMH ). [[prMeHeHNe BaXKHEHIITMX HEMETAIIOB M IX COCTMHECHUH

Meramisl. [Tonoxxenue Metamio B Ilepuoanyeckoil cucTeMe XUMHUYECKUX 3J1EMEHTOB
H.U. Mengeneesa. OcoOEHHOCTH CTPOCHUS SIIEKTPOHHBIX 000J04YEK aTOMOB METAJIIIOB.
O6mme huzmIeckre CBOMCTBa MeTaTOB. CIUTaBbl METAUIOB. DJICKTPOXHUMHICCKHUH PSIT

HaHpﬂ)KCHI/Ifl METAJIJIOB

2.4

XUMHYECKUE CBOMCTBA BAXKHEUIIUX METAJUIOB (HATpUd, Kalui, KaJdbI[Uil, MarHUM,
ATFOMIHHHN, IUHK, XPOM, KeJe30, MeJb) ¥ NX coenqnHeHnd. O01Ine criocoObl TOTyYeHHS

METAJlJIOB. HpI/IMeHCHI/Ie MCTAJIJIOB B 6I)ITy 1 TCXHHUKEC

2.5

I'enetnueckas CBSI3b HCOPraHMYCCKUX BEIICCTB, MNPHHAMICKANIUX K Ppa3IMYHbIM

Kj1accaM

XUMUS U )KU3HDb

3.1

3.2

3.3

Ponmp xmMum B o00O€cre4eHMH OSKOJOTHYECKOH, JHEPreTHYecKOW W MHUIIEBOI
6630HaCHOCTI/I, Pa3BUTUH MEAUITUHBI. ITonsTHe o Hay4YHbIX METOJlaX MMO3HAHUA BCUICCTB

U XUMHUYECKUX pEaKLHi

[IpencraBnenns 00 OOmMUX HAYYHBIX MPHHIUINAX MPOMBIIUIEHHOTO MOTyYeHUS
BaXHEHIIMX BEHIECTB. YENOBEeK B MHUpPE BEMIECTB M MaTEpUAOB: BayKHEWIINE
CTPOUTEIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE MAaTEPHUAIIbI, KPACKU, CTEKIIO, KEPAMUKA,
MaTepuaybl JJIs 3JEKTPOHUKH, HAaHOMAaTepualibl, OPraHWUYECKUE W MHUHEpaJIbHbIE
ynoOpeHus

XuUMHUS U 3I0POBbE UEJIOBEKA: MPaBUIIA UCIIONb30BAHUS JIEKAPCTBEHHBIX IPEMapaToB,

npaBmiIa 6€30MacHOrO MCIIOJIB30BaHUS MPENapaToB OBITOBOH XUMHHU B ITOBCEIHEBHON

KHU3HU




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






		2025-12-01T12:36:19+0400
	Валитова Оксана Дмитриевна




