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Pabouasi nporpamMmma yue0HOro npeamera «XuMHsD)

IHosicHuTeIbHAA 3aICKA

Pa6ouas nporpamma AHO «COIL um. U. I1. Cet10Boi» 10 yueOHOMY NpenMeTy « XUMHUsD»
(0a30BBIN YpOBEHB) ABISETCS OCHOBOW B co3aaHuu Paboueil mporpaMmbl yauTens: 1Mo yaeOHOMY
npeaMery «XuMus», OpUEHTUPOBAHHOM Ha COBPEMEHHBIE TEHAECHLIUN B IIKOJILHOM 00pa30BaHuU
Y aKTHBHBIE METOAMKH OOY4YEHHs, MO3BOJIUT pEANTU30BaTh B MpOIECCE MPETOAaBAHUS XHUMUU
COBPEMEHHBIE MOJAXOJbl K JOCTHKEHHIO JIMYHOCTHBIX, METAalIpEeIMETHBIX W MPEIMETHBIX
pe3ynbTaToB o0yueHusi, chopmynupoBanHbix B ®I'OC COO; onpenenuth U CTPyKTYpUPOBATH
IUTaHUPYEMbIE pe3ysbTaThl OOydeHUs U cojepKaHHe y4eOHOro mpeamera «XHMHsS» M0 rojam
obyuenus B cootBercTBUH ¢ ®T'OC COO, ®OIT COO, Ilporpammoii BociuTaHus; pazpadboTaTh
KaJICHJapHO-TEMaTUYEeCKOe IIJIaHUPOBaHUE C Y4YETOM OCOOEHHOCTEW KOHKpPETHOrO Kiacca,
UCIO0JIb3YSl PEKOMEHJ0BAHHOE paclpe/iesieHne yueOHOro BpeMeH! Ha U3y4eHHUE OIpPe/IeIEHHOTO
pasnesna/TeMbl.

OcHOBY TTOZXOI0B K pa3pab0OTKe MPOrpaMMbl 0 XUMHH, K OMPEIETICHUI0 00IIel cTpaTeruu
oOyueHusi, BOCOUTAHUS U Pa3BUTHUS 0Oy4aIOLIUXCS CPEACTBAMHM y4EOHOIO MpeaMeTa «XUMUs»
st 10—11 xiraccoB Ha 6a30BOM YpOBHE COCTaBWIM KoHIENTyalbHbIe mojoxkenus GI'OC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHMSs, PE3yIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe  oOpa3oBaHHE, TIOJydaeMOe€  BBIMYCKHHKaMU  0O0meo0pa3oBaTeIbHON
OpraHu3aliy, SBISIETCS HEOThEMJIEMOM YacThl0o HX 00pazoBaHHOCTU. OHO  CIIYXKHUT
3aBepUIAIONIMM STallOM peaju3aldd Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LIEHHOCTEH, MPUCYIIHX LIEJTOCTHOM CUCTEME XUMHUUYECKOTO 00pa30BaHusl. DTU LICHHOCTH KaCaloTCs
MO3HAHUS 3aKOHOB IPUPOJIBL, (POPMHUPOBAHUS MHUPOBO33PEHUS U 00IIEH KylIbTyphl YeJIOBEKa, a
TaK)Ke 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHON cpeje.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4alOUIUXCSs HA YPOBHE CpelHero ooOmiero
oOpa3oBaHus cpeAcTBAMU y4eOHOTO mpeaMera «XUMHUs», COAepKaHUE U MOCTPOSHHE KOTOPOTO
OTpeJeNieHbl B MPOrpaMMe MO XUMHUH C y4ETOM crenuduKd HAyKu XUMHH, €€ 3HA4YeHHS B
MO3HAHUU MPHUPOJBI U B MaTepUalbHON >KU3HMU OOIIECTBA, a TakkKe C y4ETOM OOIIMX Lieiel u
IPUHLUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHME CHUCTEMbI CpeAHero oOIiero
oOpa3oBanus B Poccuiickoit @enepannu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 poJib B COBPEMEHHOM
LUBWIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOU KynbTypbl. OHa BHOCHUT CBOH BKJIaja B
(opMupoBaHKE PAIIMOHAIIBHOIO HAYYHOTO MBILUICHUS, B CO3JJaHHUE IIEIOCTHOTO MPEICTaBICHUS]

00 OKpYyKaromeM MUPE KaK O CAUHCTBC IPUPOJABLI 1 YCTIOBCKA, KOTOPOC (I)OpMI/IpyeTCH B XMMHH Ha



OCHOBE IIOHMMAaHHs BEILECTBEHHOIO COCTaBa OKPYKAIOLIEr0 MHpA, OCO3HAHUS B3aWMOCBS3H
MEX]ly CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 001aCTIMU IPUMEHEHUSL.

TecHO B3auMOJEHCTBYS C IpYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS cTaja HEOThEMJIEMOMN
4acTbI0 MUPOBOH KyJbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIIEIIHOIO TPyJAa U KU3HH Ka)JI0TO
yieHa oOmectBa. CoBpeMeHHass XWMHUSI KaKk HayKa CO3WJATEeNIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTMM HalpaBjieHa Ha pelleHue TIJI00aIbHBIX MpoOJeM YCTOMUMBOTO pPa3BUTHS
YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBOH, IKOJIOTHUECKOM 0€3011aCHOCTH U OXPaHbI
3J10pPOBBSL.

B coorBercTBUM C OOmMMM ILENIMH W TNPUHIMIIAMU CpEeAHEro oOIiero oOpa3oBaHUA
cozepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YUYE€HHS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromMXxcsi, HEOOXOIUMYI0 UM JUIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUEHHUS B KHU3Hb COLMYMa,
MPOJIOJKEHHS] 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisromuMHy rpeaMera «XUMHs SBISI0TCA 0a30Bble Kypchl — «Opranuyeckas XUMHsD
n «O011as u HeopraHM4ecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMUH (C BKIIFOUCHUEM 3HAHUHU U3
0011el XMUMHUH) U OpraHndeckoit xumuu. @opMUpoOBaHKE TaHHOW CHCTEMBI 3HAHUW TIPU U3YICHHUH
npenMera 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000Opa3usl BEIIECTB HA OCHOBE
00IIUX TMOHATHH, 3aKOHOB ¥ TCOPUN XUMHUH.

Crpykrypa conepxkanus KypcoB — «Opranuudeckas xumus» u «OO1as 1 HeopraHuyeckas
XUMHs» cHOpPMUpPOBaAHA B MPOTpaMMeE MO XMUMHUU HA OCHOBE CHCTEMHOIO MOJAX0Ja K M3YYECHHUIO
yueOHOro Mmarepuajia M 0O0YCIIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUM Ha
ONpeaeNEHHBIX TEOPETHUYECKUX YPOBHSAX. Tak, B Kypce OpPraHUYeCKOM XWMHUU BelIeCTBa
paccMaTpuBalOTCA Ha YPOBHE KJIACCHMUYECKON TEOPHH CTPOCHUS OPraHMYEeCKHX COEIMHEHUi, a
TaKk)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U SIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHUH BEIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIECTBAX AAIOTCS B PAa3BUTUU — OT YTJIEBOAOPOJOB IO
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHMN. B Kypce opraHuueckoil XMMHUU MOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIero o0OpazoBaHUs MepBOHAuYaIbHBIC
MPEJCTABICHNUS O XUMUYECKOH CBA3H, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOJCTB BEILIECTB OT UX CTPOEHHUS], O XMMUUECKON pEaKLIUH.

[lon HOBBIM yriIOM 3peHHs B Ipeamere «XHMHs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
U3yYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUECKUH MaTtepuan u
(aKTOJIOrMYECKUE CBEJICHHUS O BEIECTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckass XUMUsD» OOyJaroIUMCs MPEIOCTaBIAETCS BOZMOXKHOCTh OCO3HATh

S3HAYCHUC TMECPpHOAUYCCKOIO 3aKOHa C O6LHeTeOpeTI/I‘{eCKI/IX n MCTOOOJOTMYCCKUX HOSHHHﬁ,



riyoke TMOHATh HCTOPUYECKOE M3MEHeHHE (YHKIMH 3TOro 3aKoHAa — OT 00oOmiaromen 1o
OOBSICHAIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O BaXKHEWILIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOWCTBAX W
MPUMEHEHHH, a TAKXKE 0 XUMUYECKUX PEAKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercas B Kypcax 10 wum 11 KimaccoB 3ieMEHTaMM  COJIEp)KaHUS, HMEIOLUMU
KYJBTYpPOJIOTHYECKUH ¥ TPHUKIATHONW XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TTOHHUMAHHUIO
B3aMMOCBSI3M XUMHUHU C JPYTUMH HayKaMH, PacKpbhIBalOT €€ pOJb B II03HABATEILHOW U
MPaKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXKEHHUS K IpOIEcCy
TBOPYECTBA B O0OJACTH TEOPHH M MPAKTUYCCKHUX MPWIOKCHUNA XUMHUHU, TTIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSA3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICTHBATh HHMOOPMAIMIO U MPUMEHSATh €€ JUIS TOTIOJHEHUs 3HAHUH, pelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEIOBATEeNIbCKUX 3a1ad. B 1enoMm conepkanue
yaeOHOro npenMera « XMMUsS» JAHHOTO YPOBHS U3Yy4EHHUS] OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (QHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPraHUYECKOT0 M OPraHMYecKOro MHUpa, 0OYCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBIECHUN MyTEM IKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMHU,
OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MPOOJIeM, a Takke MpolsaeM cOepekeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbsl, CO3JJaHMs HOBBIX TEXHOJIOTUI U MaTepUAIOB.

B mutane pemienust 3ajja4 BOCIIUTAHUS, Pa3BUTUS U COLUANIM3AIMY 00YJarOIINXCS IPUHSATHIE
MPOrpaMMONl MO XUMHH MOJXOIbl K OIpPENEICHHUIO COJEp>KaHUs W TOCTPOCHHUS IpeaMera
npenycMarpuBaoT (GOPMUPOBAHUE YHHMBEPCATbHBIX YYEOHBIX ACWCTBUIA, MMEIOIIUX 0a30BOe
3HaUEHUE [UIsl PA3IMYHBIX BHJIOB JEATENIBHOCTH: pEIICHUS MpoOieM, MOHCKa, aHalIu3a U
00paboTkn wHGMOpPMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHS OMbITa MPAKTUYECKOW U
HCCIIEIOBATENIbCKON ACITETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B mpakTuke npernoaBaHus XMMUY Kak Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, Tak U Ha
yYpOBHE CpeAHero oouiero oopazoBaHusi, MPU OMPEICIICHUU COJIEPKATEIbHON XapaKTePUCTHKU
1eneil W3ydeHus IMpeaMeTa HampaBlIeHUEM [EPBOCTEIICHHON 3HAYUMOCTH TPaAUIIHOHHO
npu3Haércss (OpMUPOBAaHME OCHOB XMMHMYECKOW HAyKd Kak o00JacTd COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUYECKOH AEATEIbHOCTH YelloBeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIMYECKON TOYKHM 3pEHUsl TAaKOM MOAXOJ] K ONpEeAETCHUIO LeJed H3ydeHUs
npeMeTa SBISETCs BIOJIHE ONPaBAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHMs TJIaBHBIMU LENSIMH H3y4eHHs TpeaMeTa «XUMHUsS» Ha

6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



dbopMHpOBaHHE CUCTEMBl XUMUYECKUX 3HAHUN KaK BaOXKHEWIEH COCTABISIONICH
€CTECTBCHHO-HAYYHOH KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOUEBBIC TOHSTHUSA,
(dyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XMMHHU, OCBOCHHUE S3bIKAa HAYKHU, YCBOCHHE M MOHUMAHHE
CYIITHOCTH JIOCTYITHBIX 000OIICHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUS;

(dbopMHpOBaHHE W PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMHYECKUX PEAKIUH, HEOOXOMUMBIX ULl MPUOOPETECHUS YMEHUH OPHEHTHUPOBATHCS B MHpPE
BEIIECTB U XUMHUYECKUX SBIICHUH, UMEIONINX MECTO B IMPUPOJIEC, B MPAKTUICCKON U MMOBCETHEBHOMN
KU3HH;

pa3BUTHE YMEHUU U CIIOCOOOB JCSITEIHLHOCTH, CBA3aHHBIX C HAOMIOJACHHEM U 00BSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJI0IEHUEM MPaBUIT 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU.

Hapsimy ¢ aTuM, cojeprkaTelibHas XapaKTEepHUCTHUKA IeJIeH W 3aja4 M3Y4YeHHs IpeMeTa B
MPOrpaMMe TI0 XHMHH YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU MIPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoanus. CeroHs B MIPENOIaBaHNA XUMHUH B OOJIBIICH CTETICHN
oTa€Tcs MPeNoUTEeHUE TPAKTHYECKON KOMIIOHEHTE COJICpyKaHUs 00yUeHUs, OPHEHTUPOBAHHOM
Ha IOJTrOTOBKY BBIITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3alliM, BIIAJICIOMIETO HE HAOOpOM
3HaHMUH, a (PYHKIMOHAIBHON TI'PAMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMU aKTHUBHOTO
MOJIy4eHUs! 3HAHUW U IPUMEHEHUs UX B PeajbHOU )KU3HU 7Sl peLICHHsI MPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM IIpH U3yUEHUU NMpeaMeTa «XUMHUSD TOMUHUPYIOIIEee 3HaYeHHE TPHUOOPETaoT
TaKue LeIN U 3a/1a4H, KaK:

ajanranusi 00y4aromuxcsl K yCJIOBUSM TUHAMHYHO Pa3BUBAIOLIErocs Mupa, GopMUpOBaHUE
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dhopmupoBaHre y 00ydaroluxcs KI0YEBbIX HABBIKOB (KIFOUEBBIX KOMITETEHITUI ), IMEIOIINX
YHHUBEpPCAIbHOE 3HAUEHUE JIS PA3IMYHBIX BUIOB JIEATEIBHOCTH: PEUICHHUS MpoOIeM, MOUCKa,
aHanu3a U o0paboTKu HH(OpPMALMU, HEOOXOAUMBIX JJIsi MPUOOPETEHHUS OMbITa IEATEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B TMO3HAHWM XHMHUHU, a TaKKe 1 OICHKU C MO3UIUI
HKOJIOTHUECKON Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHYECKHX IMPOIECCOB Ha
OpraHHU3M 4YeJIOBeKa U MPUPOJAHYIO CPEY;

pa3BHUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIHOCOOHOCTEH
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIs IOMCKA M aHaliu3a Y4eOHOW U HAyYHO-TIOMYISpHOW HHPOPMAIMH XUMUYECKOTO

COJIEpXKaHUS;



(dhopMHpOBaHHE U PA3BUTHE Y OOYYAIONIUXCS aCCOIMATHBHOTO U JIOTUYECKOTO MBIILICHUS,
HaOOIATEILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUU U ITPOBCACHUHU XUMHUYCCKOT'O SKCIICPUMCHTA,

BOCIIUTAHHUE y OOYJAOIMHNXCA YOSKIEHHOCTH B TyMaHUCTUYECKON HAMPABIEHHOCTH XUMUHU,
e€ BaXHOW pONM B PEHICHWU TJIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMOJIHCHUS DSHEPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO pPaBHOBECHUA, OCO3HAHUA
HEO0OX0IMMOCTH OEPEKHOTO OTHOIICHHUS K TIPUPOJIC U CBOEMY 3I0POBBIO, a TAKXKE MIPHOOPETESHUS
OIIbITa UCIOJB30BaAHUA TTOJTYYCHHBIX 3HAaHUU I IPUHATUSA T'PaMOTHBIX pGHIGHI/Iﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B yuebGHOM mmane cpemaHero o6miero oOpazoBaHHs MpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpCILMCTHOfI oOnactu «ECTGCTBGHHO-HEly‘IHI;IG MpEeaAMETBID».

OO6miee 4mciIO 4acoB, OTBEAEHHBIX ISl M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kiacce
— 34 gaca (1 gac B Hezem0).

Conep:xanue o0yuenus B 10kinacce

Opranunueckasi xumusi. TeopeTnyeckrue 0CHOBbI OPraHUYeCKO XMMUU

[Ipenmer opraHnyeckod XMMHUU: €€ BO3HUKHOBEHHUE, PAa3BUTHE W 3HAYCHHE B IMOIYYECHUU
HOBBIX BEIIIECTB U MaTepUaioB. Teopus CTpOCHHs OpraHndeckux coeaquHennii A. M. bytieposa,
e€ OcCHOBHBIE TMOJIOKEeHUA. CTpyKTypHble (GOPMYNBl OpPraHWYECKHUX BeLIeCTB. [omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHM4eCKUX COSAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o kiaccupUKAMU OpraHUYECKUX BellecTB. HoMeHknaTypa opraHM4ecKux
coeMHeHuH (crucTeMaTuyeckas) U TpUBUAJIbHbIE HA3BaHUS BaKHEHIIINX MPECTaBUTENEH KIIacCOB
OpraHMYECKUX BEIECTB.

DKCIepUMEHTAIbHBIE METOJIbI M3Y4eHHUs BEIIECTB W HMX MPEBpAIlCHUN: O3HAKOMIICHHUE C
oOpa3liaMu OpraHuYecKUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJICIHPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HaONIOIEHWE ¢ ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALIEHUIO OPraHUYECKUX BEIECTB MPU HArpeBaHu! (IJIaBjeHUe, OOYTIIMBAHUE U TOPEHHE).

YraeBoaopoanl

AJNKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHYECKMU psa. MeTaH M 3TaH — MpOCTEUIIHe
MPEJICTAaBUTENH aKaHOB: (U3NYECKUE U XUMUYECKHUE CBOMCTBA (PEaKIIUU 3aMEeIIECHHUS U TOPEHHUS),
HaX0XJICHUE B IPHUPOJIe, MOTYICHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psl. DTUIIEH W MPOMUIEH — MPOCTEUIIne
MPEJICTAaBUTENM aJKEHOB: (PU3MUecCKHe W XUMHUYECKHE CBOMCTBa (peakluu TUIPUPOBAHMS,

raJIOrCHUpPOBAaHUs, TUApATAlUU, OKUCJICHUA U HOHI/IMepI/IBaHI/II/I), MOJIYYCHUC U ITPUMCHCHHUC.



Ankaauensl: OyraaueH-1,3 w meTwnOyraameH-1,3: cTpoeHUE, BaKHEUIIME XHUMHYCCKHUE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETUUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTHUECKUI psifl. ALIETHIIEH — MIPOCTEUIIHNIA
MPEJCTaBUTENb AKWHOB: COCTaB, CTPOEHHE, (PM3MUYECKHE M XMMHUYECKHE CBOMCTBA (peakimuu
TUIPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALIK, TOPEHMS]), IOJTyUYEHUE U IPUMEHEHHUE.

Apenbl. beH30i1: cocTaB, CTpocHHE, (U3WYECKUE W XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HHUTPOBAHUS), TOJIyUCHHE U MPUMEHEHHE. TOJIyoJl: COCTaB, CTPOEHUE,
¢uznyeckue U XMMHUYECKHE CBOMCTBA (PEeaKIK TaJTOreHUPOBAHUS U HUTPOBAHUS ), MOJIYYEeHUE U
npUMeHeHHe. TOKCHYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKIY  YIVIEBOJOPOAAMH,
MPUHAUIEKAITIMU K Pa3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOUYHUKH YIiIeBOAOpoJOB. [IpuponHblii ra3 u momnyTrHble HE(TAHbBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CnocoObl nepepaboTKu HeTH: TeperoHka, KpeKUHT (TEpPMHUUYECKUH,
KataauTuueckui), mnuponus. [lpoaykrel mnepepaboTku HedTH, UX MNpPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIyKTHI €ro nepepaboTKu.

DKCIepUMEHTAIbHBIE METOJIbl M3Y4EHHUs BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuiekuun «Hedte» u «Yroaby, MogenupoBaHue

MOJIEKYJT YIJIEBOJAOPOJIOB M TaJOr€HONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pabOThI:

MOJTyYCHHUE ITHIICHA U U3yUCHUE €r0 CBOWCTB.

Pacuérhpie 3amaun.

Brruncienust mo ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WJIM TIPOJYKTa PEAKIMHM IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
HCXOJIHBIX BEIIECTB WJIH MPOJTYKTOB PEAKIIHH ).

Kuciopoacoaep:kamme oprannyeckue coeInHeHUs

[IpenenbHple OJHOATOMHBIC CHUPTHI. MeTaHONT M JTaHOJ: CTpoeHHe, (PU3NYECKHEe U
XUMHUYECKHE CBOMCTBA (pEakiMM C aKTUBHBIMH METAJJIaMH, TajJOr€HOBOJIOPOJAMH, TOPCHHE),
npuMeHeHne. BoaopoaHeie CBSA3U MEXKIY MOJIEKyJIaMu cnupToB. JleiicTBUe MeTaHoa U 3TaHOJa
Ha OpPraHu3M 4YeJIOBEKa.

MHOroaTroMHbIE€ CIHUPTHL. IJTUJEHTIIMKOIb M TIJIMIICPUH: CTpOeHHEe, (U3HYECKHE U
XMUMHUYECKHE CBOMCTBA (B3aMMOACUCTBHE CO IIETOYHBIMHA METaJUIaMU, KaYeCTBEHHAs peakivs Ha
MHOTOATOMHBIE CIHUPTHI). JlelicTBMEe Ha OpraHuM3M uesnoBeka. [IpuMeHeHHe TiauIepuHa U
STUJICHTIUKOJIS.

@DeHoM: cTpoeHUEe MOJIEKYbl, GU3NYECKUE U XUMUYECKHEe CBOMCTBA. TOKCHYHOCTH (peHona.

[Tpumenenue deHomna.



Anblieruibl U KeToHbl. DopMabaerul, aleTalbIeTH/l: CTPOCHUE, GU3NYECKUE U XUMUIECKUC
CBOMCTBa (peakLUUU OKHUCJIEHHS U BOCCTAHOBJICHMS, KA4ECTBEHHbBIE DPEAKIMM), MOJIy4YE€HUE U
MIPUMEHEHUE.

OnHOOCHOBHBIE Tpe/AeIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasl KHCIIOTBHI:
CTpoeHue, PU3NICCKUE U XUMUICCKUE CBOMCTBA (CBOMCTBA, O0IINE /I KJIacca KUCIIOT, PEAKIIHS
TepuHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MIPEJICTAaBUTENIH BBICIIMX KapOOHOBBIX KHCIOT. MbIla KaK COJIM BBICITUX KAPOOHOBBIX KUCIIOT, HX
MOJOIIEE JENUCTBHE.

CrnosxxHble 3Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPOJIN3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. bruosornueckas posb KHPOB.

VYrieBoapl: cocTaB, KiIacCU(pUKAIUS YIIEBOJIOB (MOHO-, AW- W TOJHcaxapuabl). [ moko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOCHHOCTH CTPOCHUS MOJEKYINbI, (U3UYECKUE U XUMHYECKUE
cBolicTBa (B3aumo/ieiictBre ¢ ruapokcuiom meau(ll), okucienne aMMuaqHbBIM paCTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJIEHWE B MPHUPOJE, NMPUMECHEHHE,
ouonoruueckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemmono3a Kak OpuUpoJHbIe monuMepbl. CTpoeHHe Kpaxmala U LEJUTIOJIO03bI.
duznyeckue U XMMHUYECKHUEe CBOICTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIHsI C HOJ0M).

DKCIepUMEHTAIbHBIE METOJIbI M3y4EHHUsS BEUIECTB W HX MPEBpAIICHUI: pPOBEICHUE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIE
peaKiuu OJHOATOMHBIX CIHMPTOB (OKUcIeHHe dSTaHoja okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3amMojelicTBue riunepuHa ¢ ruapokcuaoM menu(Il)), ampaernmoB (okucieHue
aMMua4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(Il), B3anmoeiicTere kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOoThl: CBOMCTBA PacTBOPa YKCYCHOM KUCIOTHI.

Pacuérnble 3agaun.

Brrurcnenus no ypaBHeHHIO XUMUYECKON peakIuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIECTBA WJIM MPOJYKTa pEakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
HCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A30TCoepKale OPraHndecKhe COSAMHECHMUS.

AMUHOKHUCIIOTHI KaK aM(OTEepHbIE OpraHndeckue coequHeHus. Ou3nueckue 1 XUMUIECKHe
CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe IIHIMHA). buonorumueckoe 3HauU€HHWE AMHHOKHUCIIOT.
Ilenrtuapl.

benkun kak mpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuuHas, BTOpUYHas u
TpeTUYHas CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBa O€NKOB: THAPOJU3, ACHATYpaIus,

KauCCTBCHHLIC PCAKIIUHN HA OCIIKH.



DKCHepUMEHTAIbHBIE METOAbl M3YyUEHHs BEIIECTB M UX NPEeBpallleHU: HAOMIOJCHUE U
OTIMICAHWE JIEMOHCTPAIMOHHBIX OMBITOB: JCHATYpalusi OCNKOB IMPU HArpeBaHUH, IIBETHBIC
peaxiuu OEIKOoB.

BbicokoMOJIEKY/ISIPHBIE COeIMHEHUS

OcHOBHbBIE TIOHSTHSI XMUMHUHU BBICOKOMOJICKYISIPHBIX COCIMHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IMOJMMEpU3AIHU, CpeAHsss MoJieKynspHas wmacca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEMHEHUIN — OJIMMEpU3alvs U MOJUKOHACHCALUS.

DKCNEepUMEHTAIBHBIE METOABl M3YYECHMs] BEIIECTB M HMX MPEBpAIICHUI: O3HAKOMJICHHE C
o0OpasiamMu IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3€H NpU M3ydeHUM opraHuueckod xumuu B 10 Kmacce
OCYITIECTBJISIETCSI Yepe3 HCIIOJh30BaHHE KaK OOIMMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
MOHSTHUH, SBIISIIOIIUXCSA CUCTEMHBIMH JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO6mue ecTecTBEHHO-HAYYHBIC TIOHITHS: SIBJIEHUE, HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, Kiaccu(uKaius, MepUoJUYHOCTh, HAOIIOJCHUE, M3MEpPEHHe, IKCIEPUMEHT,
MO/JIETUPOBAHHUE.

®du3nka: Marepus, SHEPIus, Macca, aTOM, dJEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUeCKHUe BETMUMHBI U €MHUIIBI KX
U3MEPEHUSL.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelIeCTB B opraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, EpPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: nuiueBble NPOAYKThl, OCHOBBI PALIMOHAIIBHOTO MUTAHUS, MOIOIIME CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKUE MperapaThl, MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

Conepxanue o0ydyenus B 11 kiacce.

OO0masi 1 HeOpraHu4eckass XuMmsl.

Teoperudeckne 0CHOBbI XMMHH

XuMuyeckuil snemeHT. AtToM. Sapo aTtoMa, H30TOMBI. DIEKTPOHHAs 00OJIOYKA.
DHepreTHyecKue YPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, s-, P-, d- anemeHTsl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYpalrs aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuommueckas cucrema Xumudeckux dieMeHToB J[. U.
MenpneneeBa. CBsi3b NEpUOIUMYECKOTO 3akoHa U Ilepmoanueckoil CHUCTEMBl XUMUYECKUX

aneMeHToB JI. 1. MeHnzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU



W3MEHEHHUS CBOMCTB XMMUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BELIECCTB
10 TpyInaMm U neprojaM. 3HaueHUEe MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKass CBsA3b. Buabl XuUMHUYecKodl CBs3u (KOBaJeHTHAas
HEMoJIApHAsl W TOJSpHAs, MOHHAS, METaJUIMYecKas). MexaHu3Mbl 00pa30oBaHHsS KOBAJICHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBsa3p. BajaeHTHOCTD.
DneKTpoOoTpULaTeNIbHOCTh. CTeneHb OKUciIeHrs. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJICKYJSIPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA COCTaBa
BelleCcTBa. THMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUTMYECKON PEIIETKH.

[TonsiTue 0 mucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOMJHBIE pacTBOPbL. MaccoBas oms
BEILIECTBA B PacTBOpE.

Knaccudukanus Heopranndeckux coennuennii. HomeHkmaTypa HEOpraHWYeCKUX BEIIECTB.
I'eneTnueckas CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAJICKAIINX K PA3JIUYHBIM KJIaccaMm.

Xumunueckass peakuus. Kiaccupukanus XuMUYECKMX peakUuid B HEOPraHUYecKod u
OPraHM4eCKOM XMMHH. 3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALCHUS
SHEPTUM MPU XUMUYECKUX PEAKIIMSIX.

Ckopocth peakiu, €€ 3aBHUCHUMOCTh OT pPa3Nu4HbIX (pakTopoB. OOpaTuMble peakUuu.
Xumnueckoe paBHoBecwe. DakTopbl, BIMSIOIINAE HAa COCTOSHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunmun Jle [latense.

OnexTponuTnueckas nuccounanus. CuibHble U cialble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpabHAas, IIEJIOYHAs.

OKHCIIUTENBEHO-BOCCTAHOBUTENBHBIEC PEAKLIUH.

OKCIEpPUMEHTAIbHBIE METOJIbl M3YYEHHsI BEIIECTB M MX MPEBPALICHUH: JIEMOHCTpaIUs
tabmun «llepuoanueckas cucrema xumuueckux snementoB JI. M. MenneneeBa», u3zydeHue
MoJeNel KPUCTAIMYECKUX pemETOK, HAOMIOJeHHe M ONHUCaHWEe JIEMOHCTPALMOHHBIX U
1abopaTOpPHBIX OIBITOB (pa3jokKeHHe MEePOKCHAa BOJOpPOJa B MIPUCYTCTBUM KaTalld3aTropa,
OIIpENIEJICHUE CPEellbl PACTBOPOB BEIIECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLHUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUYEeCKON paboThl «BrnusHue pa3nuuHbiXx (aKTOpoOB Ha
CKOPOCTb XMMUYECKON PEAKLIUN.

Pacuérnsie 3amaun.

Pacu€rel mo ypaBHEHUSM XMMHUYECKUX PEAKIMN, B TOM YKCIIE TEPMOXUMHUYECKHUE PACUETHI,
PAacU€ThI C UCIOJIBb30BAHUEM TTOHATHS «MACCOBAs 10JIsI BELECTBAY.

Heoprauunuyeckast xumus



Hemerannel. [lonoxxenne HemetamwioB B [leproauueckoil cucreMe XUMHUYECKUX JIEMEHTOB
J. U. MenneneeBa U 0COOCHHOCTH CTpOEHHUs aTOMOB. DU3MUECKHE CBOWCTBA HEMETAJIOB.
AJIIOTpOIUs HEMETAJUIOB (Ha IpUMeEpe KUCIIopoia, cepbl, (ocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEUINWX HEMETAUIOB (TajJOreHOB, Cepbl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Meramnel. [Tonoxxenue MmetaiuioB B [leproauyeckoil cuctreme XuMmuyeckux 3nemeHToB . U.
MenneneeBa. OCOOEHHOCTH CTPOCHMsSI DJIEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOmue
¢uznueckue cpoictBa MeTaiioB. CrulaBbl METaIOB. DJIEKTPOXUMHUYECKUN Pl HANpPSDKEHUN
METaJJIOB.

XUMUYECKHE CBOMCTBA BaXKHEHIIMX META/UIOB (HAaTpUi, Kanuid, KaJblLUWA, MarHui,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoObl Noay4eHus MeTauioB. [IpuMeHneHne MeTamioB B ObITY U TEXHUKE.

DKCIepuMEHTAIbHBIE METOIbI H3yUEHHSI BEIIECTB U MX MPEBPAIICHUN: U3yUYeHUE KOJUIEKIUN
«Metamnel W CIUIaBbl», OOpa3LOB HEMETAJIOB, pEIIeHHE SKCIEPUMEHTAIbHBIX 3ajad,
HaOO/IeHNe U OMHCAHME JEMOHCTPALMOHHBIX U JIa0OPAaTOPHBIX OMBITOB (B3aUMOJEUCTBUE
TUAPOKCHUIA ATIOMUHUS C paCTBOPaMH KUCJIOT M IIEIOYEH, KAUECTBEHHbIE PEaKIUU Ha KaTHOHBI
METaJIJIOB).

Pacuérnbie 3amaum.

Pacuérbl Macchl BenjecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B peaKIIUU BEIIECTB, PacYEThl Macchl (00bEMA, KOIUYECTBA
BEIIECTBA) MPOIYKTOB PEaKLH, €CIIU OJJTHO U3 BELIECTB UMEET MPHUMECH.

XuMHUSA ¥ KU3Hb. MeXnpeaMeTHble CBA3H

Ponp xumun B obecriedeHUH 3KOJOTHYECKOW, SHEPreTHUeCKON U MUIIEBO 0E30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE O HaydyHBIX METOIaX [TO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBienust 06 OOMIMX HAYYHBIX MPUHIUIIAX POMBIIIEHHOTO MOMYyYEHHUS BaXKHEHIITNX
BEILIECTB.

UYenoBek B MHUPE BELIECTB M MAaTEPUAIOB: BAXKHEHIINE CTPOUTENBHBIE MaTEepHaJIbI,
KOHCTPYKLIMOHHBIE MAaTEpHajbl, KPacku, CTEKJIO, KE€pPaMHMKa, MaTepHaibl UIsl DJIEKTPOHUKH,
HaHOMAaTepHalibl, OPraHUYECKUE U MUHEpAJIbHbIE yI00OpEHUs.

XuMHs ¥ 3I0pOBbE YEJIOBEKa: IpaBWIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENAapaTosB,
npaBuiia 0€30MaCHOr0 UCIIOIb30BaHUS MPenapaToB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HU.

Me)KHpe,Z[MCTHLIC CBA3HU.



Peanu3zanus MeXnpeqMETHBIX CBSA3EH NPU U3ydEeHUHU OOIIel U HEOpraHuyecko xumuu B 11
KJIacCe OCYIIECTBIIACTCS Yepe3 HCIOIb30BAHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHATHUI, TaK
U TIOHATUH, SBISAIOLIUXCA CUCTEMHBIMU JUISl OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKIIA.

OOmire ecTecTBEHHO-HAYYHBIC TIOHSATHUS: HAyYHbIN (DaKT, rUNIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHUHTE3, KIacCU(pUKalus, MNEePUOJUYHOCTb, HAONIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpEHUE, SIBJICHUE.

®uznka: Marepusi, SHEprusi, macca, aToM, d3JEKTPOH, IPOTOH, HEUTPOH, HOH, HU30TOII,
PaZMOAaKTUBHOCTb, MOJIEKYJIa, YHEPreTUYECKUN yPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBA, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buosiorusi: KieTka, OpraHusM, 53KOCHUCTeMa, Ouocdepa, Makpo- U MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: Xumuyeckasi IPOMBIIIIIEHHOCTh, METAJUTYPTHsi, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHuagoB,  CEJIbCKOXO3SIICTBEHHOE  MPOW3BOJCTBO,  MHIIEBAs  MPOMBIIIIEHHOCTb,
(bapMmaneBTHUECKasi ~ NPOMBIIUIEHHOCTb,  NPOU3BOACTBO  KOCMETHYECKHUX  IpenapaTos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX ~ MaTepHaloB, JIEKTPOHHAS IPOMBIIIJICHHOCTb,

HaAHOTCXHOJIOTHH.

I[Inanupyembie pe3yJbTaThl OCBOEHHMS NMPOTrPaMMbl 0 XMMHMH HA YPOBHE CpeIHero
0011ero oOpa3oBaHus.

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHSA OOydJarOIIMMUCS
MporpaMM cpejHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM [uis pa3pabOTKU IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeJIHero oOiero 00pa3oBaHus SBISETCS CUCTEMHO-AEITeIbHOCTHBIN MOAXO0/I.

B CcOOTBETCTBUM € CHCTEMHO-JEATEIHHOCTHBIM IOAXOJOM B CTPYKType JIHMYHOCTHBIX
PE3yIbTaTOB OCBOCHHUS MpeAMETa « XMMUS» Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHus BbIICICHBI
CJIEYIOIIHE COCTABIIAIOIINE:

OCO3HAaHHE OOYYAIOMIMMHUCS POCCUMCKON TpakJaHCKON HMJIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEIETICHUIO;

HaJIM4Me MOTUBALIUU K 00Y4EHUIO;

[[eJICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJEHUN JHMYHOCTH HA OCHOBE KIIFOUEBBIX

LICHHOCTEN U HCTOPUYCCKUX TpaI[I/II_II/Iﬁ 0a30BoOM HAayKHU XHUMUHU;



TOTOBHOCTh U CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJCTBOBATHCSI B CBOCH NIEATEIBHOCTH
[[EHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAMH, TIPUCYIIUMHU IEJIOCTHON CHCTEME XHMHYECKOTO
oOpa3oBaHus;

HaJIMYUe TPABOCO3HAHMS SKOJIOTHUECKOHN KYJIBTYPBI U CIIOCOOHOCTH CTaBUTH IEJTH U CTPOUTH
KU3HCHHBIC TITAHEL.

JIMIHOCTHBIE PE3yIbTATHl OCBOCHHS MPEAMETA « XUMUSD» JTOCTUTAIOTCS B €IMHCTBE YUCOHOM
¥ BOCITUTATEILHOW JEATEIHPHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMH, COIUOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSMH W HJCAJTaMH POCCUHCKOTO TPaKJTaHCKOTO OOIIeCTBa,
MPUHATHIMUA B OOIIECTBE HOPMAaMH W TPaBUJIAMH TTOBEICHHS, CIIOCOOCTBYIOIIMMHE IIPOIIECCaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YJaFOIIUXCS.

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHUS TpeaMeTa «XHMHS» OTPAXKaroT CHOPMHUPOBAHHOCTH
OTIBITa TTO3HABATEIILHOM U TPAKTHYECKOM JIEATSIILHOCTH O0YJIAFOIIMXCS TT0 PeaTU3alAN IPHUHSATHIX
B OOII[ECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHUS OOYJAIOIIMMHKCS CBOMX KOHCTUTYIMOHHBIX TPaB W 00S3aHHOCTEH, YBOKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPE/ICTaBICHUS] O COLMAJIbHBIX HOPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHHM B
KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM NESTENLHOCTH IpPU CO3/JaHUU Y4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI APYTUX
P aHAJN3€ PA3JIMYHBIX BUIOB y4eOHOMN AESITEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUUYECKOMY U HAyYHOMY HaClIeHI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K MIPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAHUS TOTO, 4YTO JOCTI)KEHHS HAyKd €CTh pe3ylbTaT JIUTENbHBIX HaOII0/ICHUN,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

MHTEpeca U MO3HAaBaTEeIbHBIX MOTHUBOB B MOJYUYE€HUH U MOCIEIYIONIEM aHalu3e nH(opMaluu
0 MEePEIOBbIX JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHOM XUMUHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIEHUBATh CUTYAllUU, CBA3AHHBIE C XUMUUYECKUMU SIBICHUSMH, U PUHUMATH
OCO3HAHHBIE PEIIeHUs, OPUEHTHPYSCh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIICHHBAaTh CBOE TMOBEACHHE M TOCTYNKA CBOUX TOBApPUIIEH C TO3HIIHNA

HPAaBCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHHC MOCNEACTBUI ATUX IMMOCTYIIKOB;



4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS I[IEHHOCTEH 370poBOrO0 W 0Oe30macHoro obOpasa >KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

COOITIOICHHS TIPABUII OE30MIaCHOTO OOPAIICHHUS C BEIIECTBAMH B OBITY, IOBCEJHEBHOM KU3HH
U B TPYAOBOM JAEATEIBHOCTH;

MMOHUMaHUS IEHHOCTH MPABWII MHIUBUIYaJIHHOTO M KOJUIEKTUBHOTO OE301aCHOTO MOBEICHUS
B CUTYallUsX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCJEICTBUN W HENPUATHS BPEAHBIX IMPUBBIUEK (YHNOTPEOIEHUS aJKOroJs,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHMKaTUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEI0BAaTENbCKOW  JIEATEIBHOCTH,
OOLIECTBEHHO MOJIE3HOH, TBOPUECKOH U IPYTrUX BUAAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHWH MPaKTHYECKUX 3aJad COLMAJIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3Y4YEHHUIO Tpodeccuit pa3TuyHOro poia, B TOM YKCiIe HA OCHOBE
IIPUMEHEHUS TPEIMETHBIX 3HaHUH 110 XHUMHUH;

YBa)KCHHUS K TPYLy, JIIOAAM TPyJa U pe3ysIbTaTaM TPyIOBOH IEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHIMBHUAYaJIbHON TPAeKTOpUHU 00pa3oBaHus, Oyaylein
npoeccuy U peanu3anuy cOOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YUYETOM JTMYHOCTHBIX HHTEPECOB,
CrocoOHOCTEHM K XMMMHU, MHTEPECOB U MOTPEeOHOCTEN 00I11ecTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTUYECKHU 11eJI€CO00PAa3HOr0 OTHOIIEHUS K MPHUPOJE, KAK UCTOYHUKY CYLECTBOBAHUS
’KM3HH Ha 3eMiIe;

MIOHUMAaHUs TJI00AJBHOIO XapakKTepa SKOJOTMYECKUX MpoOseM, BIUSHHUS 3KOHOMUYECKHUX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOIHON U COLMAIBbHON CPEJIBL;

0CO3HaHMS HEOOXOJMMOCTH MCIOJb30BaHUS JOCTHKEHUH XUMHM I PELICHUS BOIIPOCOB
PaLMOHAIBHOTO IPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HENPUATUSA NEUCTBUM, NPUHOCAIIMX BPEI OKPYKAKOLIEH NPUPOJHOU cCpere,
YMEHHUSI TPOTHO3MPOBATh HEOJIAroNnpHUsTHbIE SKOJOTHYECKUE MOCIEACTBUS MpeIpUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAIIATh UX;

HaJIW4YUs Pa3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, DKOJIOTMYECKON KYyJIbTYpBI, OIIBITA
JESITEIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHMS PYKOBOACTBOBATHCA HMH B
M03HABATEIbHOM, KOMMYHUKAaTUBHON U COILIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(poOHH;

7) IEeHHOCTH HAYYHOI0 NO3HAHUSA:



c(hOpPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ ¥ OOIIECTBEHHOM MPAKTUKH;

MOHUMAHMS CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHWs €€ poiau B (OPMUPOBAHUU
palMOHAIBFHOTO HAYYHOT'O MBIIIUICHUSI, CO3JJaHUU IIEJIOCTHOTO MPECTaBICHUs 00 OKpYKaloeM
MHUpPE KaK O €AUHCTBE MNPUPOJbl M YEJIOBEKA, B MO3HAHWUU MPUPOAHBIX 3aKOHOMEPHOCTEN M
perieHur IpooIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTHM XUMHUHU [UIsi COBPEMEHHOW LMBWJIM3AIUU: B €€
F'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJIM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpHbI, PEIICHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIIEBOM U JKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecTeueHnH yCIOBUM YCIICITHOTO TPYAa U AKOJOTHYECKH KOM(OPTHOM KU3HU KAKJIOTO YjIeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IOHMMAHHWS CYIIHOCTH METOJOB TMO3HAHMS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH WCIOJIH30BATh MOJTy9aeMble 3HAHUS IS
aHann3a ¥ OOBSICHEHHUs SBJICHWU OKPYKAIOIIETO MHpa W MPOUCXOMAIMHNX B HEM H3MEHEHUH,
YMEHHUS Jie7aTh 000CHOBAaHHbBIE 3aK/IIOUEHHS Ha OCHOBE HAyYHBIX (JAaKTOB U MMEIOIIMXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI I0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKHE 3HAHUS Ul pelIeHus mpoOiaeM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM A TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPepbIBHOMY OOpa30BaHHIO M €aMOOOPa30BaHHIO, K
AKTUBHOMY [IOJIyYEHHUIO HOBBIX 3HAaHMW MO XUMHUHM B COOTBETCTBUHU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

HHTEpeca K 0COOEHHOCTSAM Tpy/Za B pa3iInuHbIX chepax npodecCHOHaTbHON AesITENbHOCTH.

MeTanpeaMeTHble pe3yJabTAaThl OCBOCHUSI Y4eOHOro mpeaMera «XMMHS» Ha yYpPOBHe
cpeaHero o01ero 00pa3oBaHusl BKJKOYAIOT:

3HaYUMBbIe JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS] OOYYAIOMIMXCS MEXKIUCIUIUIMHAPHBIC
(MexTmpeMeTHbIE) 001IIeHAYYHbIE TTOHITHS, OTPAXKAIOIINE [[EJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, UCIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHEprusi, SBJCHHUE, MPOIECC, CUCTeMa, Hay4HbIH (aKT, MPHUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIeI0BaHNe, HAOMIOIeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHbIEe yueOHbIE AeUCTBUA (MT03HABATENbHBIE, KOMMYHHUKATUBHBIC, PETYISITUBHBIC),
obecneunBaromue GopmMupoBaHue GyHKIIMOHATHHON TPAMOTHOCTH U COLMATHHON KOMIIETEHITHH

oOyuaronuxcs;



CIIOCOOHOCTh ~ OOYYaIONIMXCS  HCIOJb30BAaTh  OCBOCHHBIC  MEXKIUCIHILTHHAPHEIC,
MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpCaJbHbIC Yy4eOHBIC ICWCTBHS B IO3HABATEIHHOU U
COLIMAJIBHON ITPAKTHKE.

MetanpeaMeTHbIle Pe3yabTaThl OTPAXKAlOT OBJIAJCHUC YHHBEPCATHHBIMH Y4COHBIMU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JCHCTBUSIMHU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU 1€HiCTBUAMM:

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITENIbHO  (DOPMYIMPOBaTh M  aKTyaJU3UPOBAaTh MPOOJIEMY, BCECTOpPOHHE €&
paccMaTpHuBaTh;

OTNPENEeNATh 1eNU JeATeTbHOCTH, 3a/laBasl MapaMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTH PE3YJIbTATHI JACATEIHHOCTH C MTOCTABICHHBIMHU IICIISIMH;

WCIIONb30BaTh TMPH OCBOCHHWHM 3HAHWUN TPHEMBI JIOTHYECKOTO MBINIICHUS — BBIACIATH
XapaKTepHbIC TPU3HAKKM TIOHSATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHNE TOHSITHS JJIs1 0OBSICHEHUS OTACTBHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU IS KJIACCU(UKAITUU BEIIECTB U XUMHUYECKUX PEaAKIIHil;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOUTD JIOTHYECKUE PACCYKJIEHUS (MHIYKTHUBHBIC, EAYKTUBHBIC, TI0O aHAJIOTHH), BBISBIISTh
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBICHUSX, (POPMYIHpPOBATH BHIBOJBI U
3aKITIOYCHUS;

MIPUMEHATHh B TPOIECCE MMO3HAHUS, HUCIOJIb3yeMble B XHUMHH CHUMBOJMYECKHUE (3HAKOBHIC)
MOJIENH, PEe0OPa30BHIBATh MO/ICIBHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEaKIMU — TMPU PEIICHHH Y4eOHBIX
MMO3HABATENIBHBIX U IPAKTUYCCKUX 3a/1a4, MPUMEHSITh HA3BaHHBIC MOJICTILHBIC PECTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3Y4aeMbIX BEIIECTB U XMMUYCCKUX PEaAKITHH.

2) 6azoBble HCCIIeN0BaTEIbCKHE 1eliCTBUS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh 1€MW 3aJa4d  UCCIENOBaHUS, MCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
Ui GopMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYXKICHMUIA;

BJIaJIETh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHMPOBAHUS U TMPOBEACHUS YUYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (QOopMyIHpoBaTh OOOOIIEHUS U BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON

pabore;



npuoOpeTaTh OMBIT YYEHHUYECKOH HCCIIeAOBATENLCKOM W TMPOEKTHOW JEATeNbHOCTH,
IPOSIBJIATh CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB PpELICHUS
IIPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [T0O3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POpMAKU (HAydHO-TIOMYIISIpHAst JTUTEpaTypa
XMUMHMUYECKOTO COJEp’KaHUsl, CIpaBOuYHble NocoOus, pecypcel WHTepHeTa), aHanU3UpOBaTh
MHPOPMAIMIO PA3IMYHBIX BUAOB M (OpPM TpencTaBICHUsS, KPUTUYECKH OLEHHUBATh €&
JIOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3alpochl M MPUMEHATh pPA3JIMYHBbIE METOJBI TNpPU TMOUCKE U OoTOOope
nHpopmaluy, He0OXOAUMOM /ISl BBIMIOTHEHHSI YUEeOHBIX 3a/1a4 ONpPeAEIEHHOIO TUTIA;

MpUOOpEeTaTh ONBIT MCMOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMANbHYIO (OpMy IpeacTaBiIeHUs HH(pOpManuu (CXEMbl,
rpauKu, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAy4yHBIA A3BIK B KayecTBE CpEACTBAa IMpH paboTe ¢ XUMUYECKOU
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (popMyITbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIATHOCTH.

OniaieHHe YHUBEPCATbHBIMUA KOMMYHUKATHBHBIMH J1eHCTBUSAMH:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ JUajora W/WiIn JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM IPEUIOKEHUS OTHOCUTEIIBHO BBINOJIHEHUS
IPEUI0KEHHOH 3a/1auH;

BBICTYIIaTh C IMpPE3EHTAalMel pe3yabTaTOB I03HABATEIbHON JESATEIbHOCTH, MHOJIY4E€HHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAaMM TIPH  BBIIOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro mnpoekra M (opMyIMpOBaTh BBIBOJBI IO pe3yJbTaTaM IPOBEIAEHHBIX
UCCIIEIOBAaHU ITyTEM COTJIaCOBaHMsI MO3ULIMI B X0J1€ 0OCYXJICHUS 1 OOMEHAa MHEHUSIMHU.

OBJiajieHNe YHHBEPCATbHBIMHU PeryJsiTHBHBIMH el CTBUAMU:

CaMOCTOSITENIBHO TUIAHUPOBATh W OCYILECTBIATh CBON IIO3HABATEIBHYHO JAEATEIbHOCTD,
onpenensds e€ Ienu M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii aJITOPUTM JIEHCTBUM NMpPU BBHIOJHEHUU YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3hHEeKTUBHBIN CIOCOO UX pEIIeHUs ¢ YUETOM MOIyUYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIUSAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JESITEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpenmeTHbie pe3yJbTaTbl OCBOCHHMSI NMPOrPaMMBbl CpelHero odmero oopa3oBaHHs 110



XMMHMH Ha 0a30BOM YpOBHe OPHUCHTHPOBAHBI Ha OOECHEYeHHE MPEUMYIIECTBEHHO
00mieo0pa3oBaTenbHOM W OOMICKYIBTYPHOW TOATOTOBKM oOydaromuxcs. OHH  BKIIOYAIOT
crnenuduueckue A y4eOHOTO mpeaMera «XUMUs» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI
JNCUCTBUI TIO OCBOCHUIO, MHTEPIIPETAIMHA W MPeoOpa30BaHUIO 3HAHHMA, BUJIBI JACSITEILHOCTH TI0
MOJYYCHUIO HOBOTO 3HAHUS W TPUMEHEHHIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX W PEATbHBIX
YKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C XUMHEH. B mporpamme no XumMuu npeaMeTHbIE PE3yabTaThl
MIPEACTABJICHBI 110 TOJaM U3YUCHHUS.

K konuny oOydyenuns B 10 Kkjacce mnpeaMeTHble Pe3yJbTaTbl OCBOEHUSI Kypca
«Oprannyeckasi XHMHsD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEICTABICHUM O XMMHUYECKOW COCTABIIAIONICH €CTeCTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBJICHHUM MPUPOJIBI, B GOPMUPOBAHUH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW MJid perieHus
MPAKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPast BKIIOYAET: OCHOBOIIOJIATAIOIINE TTOHSATHS
(XMMUYECKHI1 3JIeMEHT, aToM, OJJIEKTpOHHAas o000JIouKa aToMa, MOJIeKyJla, BaJeHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas Gopmyna (pa3BEépHyTas U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSIPHbIE 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEpKAIINE COCIUHEHHS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYIISIPHbIE COSTUHEHHS); TEOPUU U 3aKOHBI (TEOPHs CTPOCHHUS OPraHU4YeCKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKAallhe B OCHOBE NOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBJICHUN, (PAKTOJIOTUUYECKHE CBEJCHHS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBISBIISATH XapaKTepHbIE MPU3HAKU MOHITUN, YCTAHABIUBATD UX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATUS MPU OMHUCAHUM COCTaBa, CTPOEHUS U
MpeBpaIEHUN OPraHUYeCKUX COCTUHEHU;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIOIb30BaTh XUMHUECKYI0 CHUMBOJIUKY JJISi COCTaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMU, COKpaIIEHHOM) (GOpMyNT OpraHuYeCcKIX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHU MOJIEKY] OPraHWUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAIC)KHOCTh MU3YYEHHBIX OPraHUYEeCKHX

BCIICCTB IO HUX COCTaBy U CTPOCHUIO K OHpC,Z[CJ'IéHHOMy Knaccy/rpynne COCIUHEHUN



(YyrieBonopojipl, KUCJIOPOJ M A30TCOAEPXKAILUE COEAMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), J1laBaTh UM Ha3BaHus 1o cucremarudyeckod Homenkiatype (IUPAC), a Taxxke
IIPUBOJIUTh TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (3TWUJIEH, IPOIMJIEH,
alleTWIICH, STHJICHIJIHMKOJb, TJIHLEPUH, (eHod, (QopmanmbAeru, areraibIeru], MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KHUCIIOTa, TJIIOK03a, (PpPYyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUIBl XUMHUYECKOH CBS3M B OPraHUYECKUX
COeIMHEHUsIX (OJIMHApHbBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOKEHHUS TEOPUU CTPOEHHSI OpPraHMYEeCKHUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTpPOEHHE, (U3UYECKHe U
XMMHUYECKHE CBOWCTBA TUITUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, 9TaH, ATWIEH, MNPONWICH, areTwieH, OyramueH-1,3, merunOyraawen-1,3, OeH301,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAas U YKCYCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmall, LeJIiofio3a, aMHMHOYKCYCHAasi KHCIO0Ta), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU yYpaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX peakuuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HICTOYHUKH YIIIEBOJOPOIHOTO ChIPbs (HE(DTH,
MPUPOJHBIN ra3, yroib), CIOCOObl UX MEpPepadOTKU U MPAKTHYECKOE MPUMEHEHHUE MPOJIYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUI MPOBOAUTH BHIYMCICHUS M0 XMMUUYECKUM YPaBHEHUSIM (MacCChl,
00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM IPOAYKTA PEaKI[MH [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHUI BJIAJIETh CUCTEMOU 3HaHHMI 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUS, HCHOJb3YeMbIX B XWMHUU MpPH M3YYCHHH BEIIECTB M XUMHUYECKHX SBICHUI
(HaOnrofeHue, W3MEpPEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIC
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MpaBWJa IMOJIb30BAHUS XUMHUYECKOM MOCYIOH H
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEeHUs C BEIleCTBAaMH B COOTBETCTBHUH C
WHCTPYKIIUSMU IO BBITOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHH IJIAHUPOBATH M BBINOJIHATH XUMHUYECKHH HSKCHEPUMEHT
(mpeBpallleHHus: OPraHUYeCKUX BELIECTB IPU HAarpeBaHUM, MOJIYYEHHE 3TUJIIEHA M U3YYEHUE €ro

CBOfICTB, Ka4CCTBCHHBIC PCAKIIMN OPTAaHNYCCKUX BCUICCTB, ACHATYpALlUd OCIIKOB IIpU HarpC€BaHuu,



[[BETHBIE PEAKLINU OCITKOB) B COOTBETCTBUU C IIPABUIIAMU TEXHUKHU O€30MaCHOCTH IpY 00paieHun
C BEIIECTBAaMH M JIA0OPaTOPHBIM 000OPYIOBaHMEM, MPEICTABIATH PE3yJIbTAThIl XUMHUYECKOTO
JKCTIIEpUMEHTa B (OpME 3alucu YpaBHEHUH COOTBETCTBYIOIIMX peaKuuid U (OpPMYIUpOBATH
BBIBO/IbI HA OCHOBE 3THX PE3Y/IbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKA aHAIM3WPOBAaTh XUMHUYECKYI0 HH(OpPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MHGopManuu, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh yMEHHH COONIOAATh TMpaBHjIa SKOJIOTHYECKH LEIeco00pa3HOTro
MOBEACHHUS B OBITY U TPYAOBOM JAEATEIBbHOCTH B LEISAX COXPAHEHUS CBOErO 3/10pOBbS U
OKpY’Karolllel MPUPOJHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX OpPraHUYECKHUX BeUIecTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
IpuMepax crocoObl YMEHBIIEHHs] U MPEJOTBPAIICHUS] UX BPEIHOTO BO3JIEHCTBUS HAa OpraHU3M
YEJI0BEKa;

JUIs 00ydaroluXcsi ¢ OTPaHHMYEHHBIMH BO3MOKHOCTSIMHM 3/I0pPOBbS: yMEHHE NPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMUIA;

JUIA CIETBIX U CIAa00BUIAMIMX OOy4YaIOUIUXCS: YMEHHE HCIOIb30BaTh Peabe(HO-TOUCUHYIO

cucteMy o6o3nauenuii JI. bpaitns mist 3anucu XumMmudeckux Gopmyd.

K xoHny o0y4enusi B 11 kiacce npeamMeTrHbie pe3yJbTaThl 0CBOEHUS Kypca «O0mas u

HEOPraHnvdeCKasgd XuMHush» OTPakaroT:

chOpMUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKON COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJIU XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJbI, B (POPMHUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHOM TIPaMOTHOCTH, HEOOXOIUMOM [Uid pelieHus
MPAKTUYECKUX 3a/ad M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOM cpee;

BIIQJICHUE CUCTEMON XUMUYECKUX 3HAHUH, KOTOpask BKIIIOYAET: OCHOBOIIOJIATAIONINE TOHITUS
(XMMHYECKH# SIIEMEHT, aTOM, H30TOTI, S-, P-, 0- 3IEKTPOHHBIC OPOUTAITH ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJIAPHBIA OOBEM, BAJIEHTHOCTh, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKas CBSI3b (KOBaJCHTHAas, MOHHAs, METaJUIMYecKas, BOJOPOIHAs), KPHUCTaJUINYecKas
pemeéTka, TUOBl  XUMUYECKHMX  pEaKlMi, pacTBOP, AJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JIUCCOLMALMS, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTb XUMHUYECKOU
peaKkiuu, XUMHYECKOE paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DIEKTPOTUTUYECKOM
quccolanuu, nepuoanueckuil 3akon . M. MenzaeneeBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB,
3aKOH COXpaHEHUs W TPEBpAIICHUS DHEPTUU TPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,

CHUMBOJIMYECKUM S3BIK XUMHHU, MHUPOBO33PCHUCCKUC 3HAHUA, JIC)KAINIUC B OCHOBC IMOHHMMAHUSA



MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIyYUCHUHU U O€30MaCHOM HCIOJIb30BAaHUU BAXKHEUIIINX HEOPraHHMYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH ACITETLHOCTH YEJIOBCKA;

c(OPMHUPOBAHHOCTh YMEHHH BBISIBIIATH XapaKTCPHBIC MPU3HAKH MTOHATHIA, yCTAHABIMBATH HX
B3aMMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIIME TOHSTHS TPU OMUCAHUU HEOPraHUYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

c(OPMHUPOBAHHOCTh YMEHHUH WCIIOIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS COCTaBIICHUS
dbopMyn BEHIECTB U YpaBHEHUN XUMHYECKHUX pEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBManbpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIEeCTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, ramiéHas W3BECTh, HeramiéHas W3BECTh, MUThEBAsl COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BAJICHTHOCTh U CTETICHH OKUCICHHUS XUMUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBSI3U (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJHAsI) B COCIUHEHHSX, TUI KPUCTAJUTMUYECKOW PEMIETKH KOHKPETHOTO
BelecTBa (aToMHAas, MOJICKYJISIpHAs, MOHHAs, METAJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hopMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIC)KHOCTh HEOPTaHUUECKHUX BEIIECTB T10
HUX COCTaBYy K ONpPeNeIEHHOMY KJIACCy/TpyIIe COSAMHEHHUH (IMPOCThIC BEIIECTBA — METAUIBl U
HEMETaJUIbl, OKCU/IbI, OCHOBAHUS, KHCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHHI PaCKpPhIBATh CMBICI MIeproaudeckoro 3akoHa J[. 1. MenneneeBa
U JEMOHCTPHUPOBATH €r0 CHCTEMATH3UPYIOIIYI0, OOBSCHUTEIBHYID M IPOTHOCTHYECKYIO
byHKINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh FJICKTPOHHOE CTPOECHHUE aTOMOB XUMUUYECKUX
aneMeHToB 14 nepuonos [lepuoanueckoit cucteMbl Xumuueckux anemMenToB Jl. . Menneneena,
UCIIOJIB3YS TMOHSITHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETHUCCKHE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKUX JIEMEHTOB U UX COEAUHEHUI 10 EPHOaaM U
rpynnam [lepuoanueckoil cucrembl xumudeckux 3neMeHToB /. 1. Menneneesa;

chOpMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA
HEOPraHMYECKHX BELIECTB Pa3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHUE T'€HETHUYECKOM
CBS3UM MEXJy HEOPraHMYECKMMH BEIIECTBAaMU C TOMOIIBI) YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN;

c(hOpPMUPOBAHHOCTh yMEHHUS KIACCU(PUIIUPOBATh XHUMHYECKHE PEAKIMU MO0 Pa3NIUYHBIM
mpu3HakaM (YHCIy W COCTaBy pEarupylolINX BEMIECTB, TEIUIOBOMY J(PQEeKTy peaKiuH,

W3MEHEHHIO CTEIIeHEH OKHMCICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuun, y4aCTUIO I(aTaJ'II/ISaTOpa);



c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJIATH YPAaBHEHUS PEaKIUN Pa3IMYHBIX THIIOB, ITOJHBIC U
COKpaIIEHHBIE YPAaBHEHUs pEaKluii MOHHOTO OOMEHa, YYHMTHIBAs YCIOBHUS, MPH KOTOPBIX ITH
peaKIuu UAYT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHHUH MPOBOJINUTE PEAKITHH, TTOATBEPIKIAIONITNE KAUeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEIICCTB, PACIIO3HABATH OIBITHBIM ITyTEM MOHBI, IPHCYTCTBYIONTUE
B BOJIHBIX PaCTBOpPaxX HEOPTraHUYCCKHUX BEIICCTB;

c(OPMHUPOBAHHOCTh YMEHHUH PACKpBIBaTh CYIIHOCTH OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii oCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMENICHHS XUMUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECKUE TPOIECCHI, JIeXKAIIUe B OCHOBE
MIPOMBIIIIJICHHOTO TMOJIYYCHUST CEPHOW KHUCIIOTHI, aMMHaka, a Takke CHOpPMHPOBAHHOCTH
MIPEJICTAaBICHUA 00 OOIIMX HAyYHBIX MPHUHIHAINAX W 3KOJOTHYECKHX IMPOOJIeMaX XHMHYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYMCIEHUS C MCIOJIb30BAHHEM TMOHSATHUS
«MaccoBasi 0Nl BELIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MPH XUMHUYECKUX
peaxiusx, Macchbl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe UITU
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIUM BEIIECTB, TEIUIOBOTO 3P deKTa peakiini Ha OCHOBE
3aKOHOB COXPAaHEHHUSI MACChl BELIECTB, MPEBPALLIEHUS U COXPAaHEHUS YHEPTUU;

chOpMUPOBAHHOCTh YMEHMH COOIIOAATh MpaBWa MOJH30BAHUS XUMHYECKOW MOCYI0N U
nabopaTopHbBIM 000PYIOBAHKEM, a TAKXKe MpaBHiia 0OpallleHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKHI 3KCIEPUMEHT
(paznmokeHHe MEpoKCcHIa BOAOPOJa B MPHCYTCTBUM KaTanu3aTopa, OIpeAesieHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMeHa, KayeCTBEHHbIC pEeaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PELIEHHE SKCIEPUMEHTAIbBHBIX
3amau mo temaMm «Metamnely U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BEIIECTBAMH U JJAOOPATOPHBIM 000PYA0OBaHUEM, TTPEICTABIISTh
pe3ynbTaThl XUMUYECKOTO SKCIEPUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIHMX
peakiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAM3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,

MOJIy4aCM Y10 U3 pa3HbIX UCTOYHUKOB (CpCI[CTBa MAacCcoOBOM KOMMYHUKAaIUH, I/IHTepHCT u I[pyl"I/IX);



cOpPMHUPOBAHHOCTh yYMEHUH COONIOATh TMpPaBHIA OSKOJOTHYECKH IIeJIeCO00pa3HOTro
IIOBCJACHUA B 6bITy n pr,[[OBOﬁ ACATCIIbHOCTH B MLECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpYKaoIIel MPUPOJHON Cpelibl, 0CO3HABATh OTACHOCTH BO3JCHCTBHUS HA YKUBHIC OPTraHU3MBI
omnpeeNEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [1JIK, mosicuaTe Ha mpuMepax crocoObl
YMCHBIICHHUA U MPCAOTBPAILLICHUA UX BPCAHOTO BO3Z[GI>1CTBI/I$I Ha OpraHu3M 4€JI0BCKA,

JIIsA O6y‘-IaIOHII/IXC$I C OrpaHM4YCHHBIMH BO3MOXHOCTSAMU 3J0POBbA: YMCHHEC IPUMCHATH
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMMO3HaHUS BCIIECTB U XUMHUYCCKHUX ﬂBHCHI/If/i;

JUTSL CIIENIBIX M CITA0OBHISAIIAX OOYUYAIOUINXCS: YMEHHE HMCIOIB30BaTh PEIbePHO-TOUCUHYIO
cucteMy o0o3nauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmys.

TemaTnueckoe niianuponanue 10 kiaace

KoanuecTBo yacoB DIeKTPOH
HaumenoBa
HbIE
Ne| Hue pa3nenoB u
Bce KouTtpoas IpakTuyec | (undposkie)
n/n TeM
ro HbIe paGoThI KHue padoThbl o0pa3oBaTe/bH
NporpaMMbl

ble pecypchl

Pa3znea 1. Teopernueckue 0CHOBBI OPraHMYECKO XUMHH

[Ipenmer
OPraHn4ecKou
xumuu. Teopust
CTPOCHHS 3 MOIII
OpraHUYECKUX
coequHeHnu A.

M. byrneposa

Uroro no pazneny 3

Pa3znesa 2. YrieBoaopoanbl

IIpenensHbIe
YTJI€BOJIOPO/IBI 2 MOII

— AJIKaHbI

Henpenensn
2. | ble

6 1 MBI
2 YIJIEBOIOPOBL:

AJIKCHBI,




AJIKAIUCHBI,
QJTKIHBI
Apomaruuec
& KHE 2 POl
3 YIJ€BOI0POIbI
[Ipuponusie
2. | ICTOYHUKH
4 YTJIEBOJIOPOJIOB U 3 ! Vot
uX rnepepadoTka
Hroro mo pazueny 13
Pazaen 3. Kuciaopoacoaepskamme oprannyeckue coeinHeHust
3. CrupThl.
1 ®eHon 3
AJIbIeTHabI.
3. | KapboHoBrie
2 KHCIIOTBHI. ! ol
CrnoxHbIe 3(UpPBI
3.
3 VYriaeBoasl 3 1 MDII
Hroro mo pazgeny 13
Pa3znen 4. A3oTconepxaiye OpraHuyecKue coelnHeHust
AMUHBL.
4 AMHWHOKHCIIOTEL. 3 OIHNOP
: benkn
Uroro no pazneny 3
Paspnes S. BbicokoMoJIeKyJIsIpHbIE COeIMHEHUS
[Timactmaccer
> . Kayuyxu. 2 OIINOP
: Bonokna
Hroro no pazgeny 2
OBIIEE
KOJIMYECTBO YACOB 34 2
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11 KJIACC

n/n

Haumenona
HHUE pa3le/ioB U
TEM

NPOrpaMMblI

KoaudecTBO 4acoB

ro

Bce

Konrtpoin

Hble padoThI

IIpakTuyec

KHe padoThl

DJIEKTPOH
Hble
(uudpossbie)
o0pa3oBaTe/ibH

ble pecypchl

Pa3

e 1. Teopernueckue 0CHOBbBI XUMUM

Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
[Tepunognueckas
cuctema
XUMUYECKUX
anemenToB [I. 1.

Meunneneena

®IIOP

Crpoenue
BEIIIECTBA.
MHuoroo6pasue

BCIICCTB

MO

XUMHAYECKHE

peakuu

POIII

Hroro 1o pasaciny

13

Pa3znen 2. Heopranmnu

eCKasi XuMus

2.

Mertanmnbr

®IIOP

HewmeTramnbl

®IIOP

CBs3b
HEOPraHHYECKUX
Y OpTaHUYECKUX

BCIICCTB

POIII




Hroro no pazneny

17

Pa3zgen 3. Xumusd ¥ x

HU3Hb

3. XuMus u
4 OIUOP
1 JKU3Hb
Hroro no pazgeny 4
OBIIEE
KOJIMYECTBO HYACOB 34
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