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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YPOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepannny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (eaepasibHOM 00pa3oBaTeNbHON MPOrpaMMBbl CPETHETO
obmiero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peaau3yromux
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocriuTanust B Poccuiickoit @Penepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XUMHH, K OIPEIeIeHUI0 o0mei
CTpaTeru 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHsI OOYYAIOUINXCS CPEICTBAMH Y4eOHOTO TpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH Ii€Jied, COJEepXaHUs, pe3yabTaTOB OOydeHus u
TpeOOBaHMI K YPOBHIO NIOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOH YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM JTAllOM pPEAN3allMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUECBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHONW CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcsl TMO3HAHUS 3aKOHOB NPHUPOJbl, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IPUPOJHON cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00Y4arOLIMXCs HA YPOBHE CPEIAHErO
o0mero oO0pa3oBaHUsl CPEICTBAMHM Y4eOHOTO TpeaMeTra «XUMHUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4Y€HHUs B MO3HAHUM MPHUPOJIbl U B MAaTepUAIbHOMN KHU3HU OOIIECTBA, a TAKXKE C yUETOM OOLIUX
LeJied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIM3ALIMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KylbTypbl. OHa BHOCHUT CBOH BKJaja B
(bopMupoBaHHE PALIMIOHAIIEHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON YaCThbl0 MHPOBOH KYJIbTYphbl, HEOOXOJMMBIM YCIOBHEM YCHEIIHOIO TpyAa MU
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOTMH HallpaBlieHa Ha peLIeHHE INI0OaNTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBa — CBIPbEBOM, SHEPreTHYECKOM, IMHUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B coorBercTBMM ¢ OOUIMMM LEMSIMM U NPUHLUIAMM CpelHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb H3yU€HHs) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY OOyYaromuxcs, HEOOXOAUMYIO UM JUIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
POJOJDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocraBisifomMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «OO01as ¥ HeopraHudecKasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COJICPYKAHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHUYECKOW XUMHHU (C BKIIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHu4deckol Xumuu. GopMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NP U3YYCHHUH TMpeaMeTa o0ecleurnBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOT00Opa3us
BEIIECTB HA OCHOBE OOIIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa coaepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» COPMHpPOBAHA B MPOTPaAMME TI0 XMMHH Ha OCHOBE CHCTEMHOIO IMOJX0JIa K U3YUCHUIO
yu4eOHOTro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHWN Ha
ONPENETEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXHMMHUYECKUX M AJICKTPOHHBIX MPEACTABJICHHN O CTPOECHUHU BEIIECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEILECTBaX MJAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHMs NEPBOHAYAIBHBIE
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Ton HOBBIM yIJIOM 3peHHs B TpeaMeTe «XuMHus» 0a30BOTO YpPOBHS paccMaTpUBACTCA
M3YYEHHBII Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs TEOPETHYECKU MaTepuanl u
(haKkTOJIOTHYECKHNE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJAMYECKOTO 3aKOHAa C OOIIETEOPETUYECKHMX W METOJIOJOTMYECKUX TMO3UIIMMI,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIMKA 3TOro 3aKoHa — OT o0oOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHHH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKH M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TMOHUMAHUIO
B3aMMOCBSI3M XUMUU C JPYTMMH HAayKaMH, PACKPbIBAIOT €€ pojb B IIO3HABATEJIbBHOM H
MPAKTUYECKON JEesTeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IpOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJieMaX, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl TMOMOJIHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B menoM coaepxanue
yuebHoro mpenmera « XUMHsD JaHHOTO YPOBHS M3y4YCHHsS] OPHUEHTUPOBAHO Ha (popMUpOBaHHE y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMaHUSI (QHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MTYTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemneHus 3amad BOCHUTAHMS, PAa3BUTUS U COIMAIM3AIUUA OOYJArOIIMXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU MOAXOJbl K ONPENEICHUI0 COJEpPKaHUs U TOCTPOEHUS
npeaMeTa mpearycMaTpuBaloT (HOPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30BoO€ 3HAUCHUE IS PA3TUYHBIX BHIIOB JACSITEILHOCTH: PEIICHUs IPpoOieM, OUCKa, aHaIu3a U



o0paboTku wuH(pOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHsS] OMbITa TNPAKTHYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npenogaBaHus XMMUU Kak Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus, Tak U
HAa ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTepUCTUKH IeNIel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IIePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETcs (PopMUpOBAaHHE OCHOB XHMHUYECKOM HayKd Kak oOiactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C METOAMYECKON TOYKM 3pEHUS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHMS TJIABHBIMU LEISIMU U3Y4YCHHUS NpenMmeTa «XUMHsS» Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GopMHUPOBaHHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIC TTOHSTHS,
(GbyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHWE CYIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PAa3BUTHUS M CTAHOBIICHUS;

e (opMHUpOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHMS BEIIECTB U
XAMHUYECKUX PEaKINi, HeOOXOIMMBIX ISl MPHUOOPETCHUsT YMEHUH OPHEHTHPOBATHCS B
MUPE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIINX MECTO B MIPUPOJIC, B IPAKTUIECCKOHN H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJIEHUEM W
OOBSICHCHHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJCHUEM TIpaBuUi 0E€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHasi XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHUCTeMe cpemHero ooOmero oOpazoBaHus. CeroaHss B TPENOJIaBaHUM XHUMHUU B OOJIBIIICH
CTENeHH OTAAETCS NPEANOYTEeHHE MPAKTUUYECKOW KOMIIOHEHTE CcoJiepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHON  OpraHu3alluy,
BIIQJICIONIEr0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHANBHOW I'PaMOTHOCTBIO, TO €CTh CIOcO0aMU U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON >KU3HU JJISl PelIeHus
MPAKTUYECKUX 3a]a4.

B cBsa3u ¢ oTUM mpu M3ydeHHM IpeaMeTa «XHUMHS» JOMUHUPYIOIIee 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3a7a4uu, KakK:

ajanrtanus OOydJaloIIUXcsi K  YCIOBUSM  JMHAMUYHO  Pa3BUBAIOIIETOCS  MHPA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMmupoBaHre Yy OOYyYalOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHITHIN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PEeUIeHUs Ipoliem,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MHPUOOPETEHHs OIbITa
NEeSITEeNFHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHUM XWMUH, a TaKXkKe IS OICHKHU C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITETIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHHM B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCIIONB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJIepKAHUS;

(dopMupoBaHHE U PA3BUTHE Y 00YYAIOUINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HAOIIOIAaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMECHTA,

BOCIIUTaHHE Yy OOydarolmuxcs yOeXIEHHOCTM B T'yMaHUCTHYECKON HalpaBiIeHHOCTH
XAMUHU, ©€ BAXHOH pOJMM B  PEHICHWH TJIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IIPUPOJOIOJIB30BaHNS, IIOIOJIHEHUA JHEPIreTHYECKUX PECYpCOB U COXPAHEHUS MIPUPOTHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpHO6pCTeHI/I$I OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHUU Il IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mmane cpemHero oOmiero o0pa3oBaHusi mpeaMer «XuMus» 0a30BOr0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG NpEeaAMETED).

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEP/KAHUE OBYUEHUA
10 KJIACC
OPITAHUYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpOeHUs opraHuueckux coequHenuit A. M. byrieposa,
e€ OCHOBHBIE MOJIOKEeHUA. CTpyKTypHbIe (OPMYNIBI OpraHMYEcKUX BeliecTB. ['omoiorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEUIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOJIOIEHUE M ONHCAHWE JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MpU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH W 3TaH — MNpocTeHmmue
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOWCTBAa (peakiuu 3aMelleHus u
TOpEeHUs ), HaX0Xk/IeHHE B IPUPOJIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPHU3aLN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTpPOCHHS, TOMOJOTHYECKHM psil. AUETHIEH —
MPOCTEHIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyIeHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TpPUMEHEeHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBsS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUEeCKH, KaTamuTHYECKHit), mupoau3. [IpoaykTsl nepepaboTku He(PTH, UX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX MPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuiekiuun «Hedte» n «Yroasy, MoaenupoBaHue
MOJIEKYJ YIJIE€BOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKON paloThl:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJHOTO BELIeCTBAa WJIM NPOAYKTAa PEAaKUMU II0 U3BECTHBIM Macce, 00BbEMY, KOJNYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMUMHMUYECKHUE CBOWCTBA (peakUUu C aKTHBHBIMU METaJllaMH, I'aJIoOT€HOBOJIOPOJAAMHU, FOPEHHE),
npuMeHeHue. BoaopoiHblie cBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpraHu3M 4YeJIOBEeKa.

MHoOroaToMHbl€ CHUPTHL. ODTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHUE, (uznueckue u
XMUMHMUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO IIEJTOYHBIMU METAJUIAMU, KAUECTBEHHAs peaKlus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@®eHo: CTpOEHHE MOJIEeKYJbl, (QU3NYECKHe U XUMHUYecKue cBoiicTBa. TokcHYHOCTH
¢denouna. Ilpumenenue genona.

Anbnerunpl M kemouwvl. DopManbAETHI, alETAIbICTU]: CTPOEHUE, (QUIUYECKHE U
XMMHUYECKHE CBOWCTBA (pEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAa4€CTBEHHBIE DPEaKIIHH),
MOJIy4Ye€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbUHAsI U YKCYyCHash KUCJIOTHI:
CTpoeHHe, pU3nYecKrue 1 XUMUYEeCKHe CBOMCTBa (CBOICTBaA, 001IMeE /I Ki1acca KUCIIOT, PeaKIHs
sTepuduKanmum), MoJiyyeHHe U mnpuMeHeHue. CrTeapuHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 3pUpPHI KaK NMPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX IPUPOB.
Kupsl. ['maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (U3WYEeCKHe U XUMHYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Mmeau(ll), oxucieHne aMMuayHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B MPUPOJE,
pUMeHeHue, buonoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaina U LEeJUTIOI03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEaKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaONOJICHUE U OIMHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KayeCTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe dSTaHona okcujaoMm wmenu(Il)), mMHOroaToMHBIX
cnupToB (B3aumojelicTBue rimiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (oxucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(Il), B3ammoneiicTBue
KpaxMajga C HOJIOM), MPOBEIEHUE MPAKTHUYECKOW pabOThI: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOIUYECTBA
HCXOJIHOTO BEIEeCTBAa WJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3zoTcozepKalue OpraHndeckiue COeMHEHMUSI.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonormdeckoe 3HAUYCHUE
aMUHOKUCIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJIEKYISpHBbIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIepUMEHTAJIBHBIE METOJIbl U3YyYEHHUsl BEIIECTB U WX IPEBpALICHUI: HaONIIOJEHUE U
ONHCaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OcCHOBHbBIE TMOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIE€Hb IOJIMMEpPHU3aluU, CPEIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U IMOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayqyKoOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHUWE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJICHHE, HAay4HBIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupuKalus, MEePUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPTus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIecTBA (OCIKH, YTIIIEBOAbI, JKUPHI, PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernyeckne 0CHOBBI XUMHH

Xumuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTPOHHas 000JI0YKA.
DHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOuTany, s-, p-, d- anemeHTsl. OCOOEHHOCTH
pacripesielieHUs] IEKTPOHOB [0 OpOUTAIAM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTypaIus aTOMOB.

Ilepnognueckuin 3akoH u Ilepuomuueckas cucreMa XUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEepUOAMYECKOrO 3akoHa M [lepmoanueckol CHCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MeHnzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTHIX U CI0KHBIX BEIIECTB
10 TpyNIam M rnepuojaM. 3HaueHHe NEPUOANUECKOTO 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3U (KOBaJEHTHAas
HEMoJIsIpHas W TOJIApHas, MOHHAs, MeTaljnueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). Bomopoanas cBsa3p. BajaeHTHOCTD.
DneKkTpooTpUunaTesbHOCTh. CTeneHb OKuciieHus. OHbl: KaTHOHBI U @aHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOIO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsatue o gucnepcHbIX cucteMax. VMICTUHHBIE U KOJIIOWIHBIE pacTBOPBL. MaccoBasi 101st
BEILECTBA B PaCTBOPE.

Knaccudukanuss HeopraHuveckux coeauHeHud. HomeHknmatypa HEOpPraHWYECKUX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKAINIUX K PA3THIHBIM
KJIacCaM.

Xumunueckass peakius. Kraccupukanus XUMUYECKMX pPEaKIUil B HEOPraHMYeCKOW H
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTh OT Pa3IUyHbIX (PakTopoB. OOpaTUMble peakluu.
Xumudeckoe paBHoBecue. DakTOpPbI, BIUSIONINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuainus. CuibHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, IIETOTHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEPUMEHTAIBHBIE METOJIbI M3yYeHHUs BEHIECTB M WX IMPEBPAICHUN: JEMOHCTpPAIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAIIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OMBITOB (pa3jokeHHe NEepOoKCHIa BOAOPOAAa B MPHUCYTCTBUM KaTaiau3aTopa,
OIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE MPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnble 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xummusi

Hemeramnel. Ilomoxxenue HemetramnoB B Ilepuonnueckoir cucTeME XMUMHUYECKUX
anementoB JI. M. MengeneeBa u 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJJIOB. AJIIOTPOIIUS HEMETAJUIOB (Ha MPUMeEpe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBAa BAKHEUIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUIOB, KHCIOPOACOACPKAIIUX KUCIIOT, BOJIOPOIHBIX
COC/TMHCHM).

[IpuMeHeHne Ba)XKHEMILINX HEMETAIOB U UX COCUHEHUH.

Mertamisl. Ionoxenne metaioB B Ileproaudyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHsS JIEKTPOHHBIX 000JI0OYEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN Pl HATPSDKEHUN
METAaJJIOB.

XUMUYECKHE CBONCTBA BaXHEHIIMX METANJIOB (HATPHM, Kanuuii, KalblUWW, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O6mue criocoObl MoMy4YeHust MeTauioB. [IpruMeHeHre MeTallIoB B OBITY U TEXHHUKE.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MPEBPALICHUN: H3yYEHUE
KoJuleknu «MeTalibl M CIJIaBbl», 00pa3lOB HEMETANUIOB, PEIICHHWE SKCIEePUMEHTAIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUIPOKCHAA ATIOMHUHHS C PACTBOPAMHM KHUCJIOT W IIEJIOYel, KauyeCTBEHHbIE
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacy€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecie4UeHNH YKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIIMIAX TMPOMBIILICHHOTO TOJYYECHUS
Ba)KHEHUIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEHIIME CTPOUTEIBHBIE MATEPHAJbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuabl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPTaHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUST U 3[I0pPOBbE YEJIOBEKA: MpPAaBWJIA HMCHOJIb30BAHUS JICKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30TTaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH O0Iel M HEOpPraHM4eCKOH XMMHUU B
11 kyacce OCyIIecTBIACTCS Yepe3 MUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJlM3,  CHHTE3,  KilaccUpuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZvo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEILIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIeCTBa, GU3NYECKHE BEJIMYMHBI U €IMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKOcCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OpPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaT€pUajioB, 3JIEKTPOHHASI IPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpejiHero ofmiero oopazoBaHusi (JINYHOCTHBIM, METAPEIMETHBIM U NPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro oOuiero 00pa3oBaHus SBISETCSI CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3ylbTaTOB OCBOGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTHUBALIUU K 00YUEHHUIO;

L[eJIeHANpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSl B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, TPUCYIIMMH IIEJIOCTHOM CHCTEME XUMHYECKOIrO
o0pazoBaHUs;

HaJINYME MPABOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOUTH )KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATENBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM M HJ€aJaMH  POCCUICKOTro
IpaXkJJaHCKOrO OOIIecTBA, NPUHATHIMH B OOIIECTBE HOPMAMU U NPaBUJIAMU MOBEJCHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOyyaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YMCJIE€ B YACTH:

1) rpa:xIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaK€HUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATENILHOCTH MIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U IM03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) MaTPHOTHYECKOI0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM U INPAKTHUECKOrO MPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT UIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYEHUH M TOCIEIYIONIEM aHAU3e
MH(OPMAIIUU O EPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbLHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINCH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTEH 370poBOro M Oe3omacHoro oOpas3a >KM3HHM, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOoIeHns MpaBmil O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JIEATSITHHOCTH;

MOHVMAHWS [EHHOCTH TMPaBWI WHIUBUAYATEHOTO M KOJUICKTUBHOTO 0O€30TIacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHus);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIICTEHTHOCTH B  Y4eOHO-HMCCIIE0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEIIHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHWH MPaKTUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO Mpo(eccHil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUS K TPYY, JIOAAM TpyJa U pe3ylibTaTaM TPYI0BOl e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynymieil mpodeccun U peanusalnuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) K0JIOrN4YeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa YKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU MCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELICHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS NCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKarollel MpUpOJHON cpene,
YMEHHUS TPOTHO3UPOBATHh HEOIArONPUSATHBIC SKOJIOTMYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYIbTYphI, OIBITA
NESITENFHOCTH  DKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UICOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTUS HAYKH W OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHaIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO IIPEICTaBICHUS 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IPUPOAbI M UEIOBEKA, B NO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEM U
pereHnn mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUMMOCTHM XMMMH JUISI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/aHMU HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELICHUH ITI00abHBIX POOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecTieYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TPaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS Jie1aTh 000CHOBAaHHbBIE 3aK/IIOUYEHNS Ha OCHOBE HAyYHBIX (JaKTOB U MMEIOIINXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATEIbCKON NeATeNIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY O0pa30BaHHUIO M €aMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJYYE€HHIO HOBBIX 3HAaHMUM MO XMMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax mnpodeccrHoHaTbHON
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIMIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAYYHBIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHUsl, SIBJICHUE, MPOIIECC, CUCTEeMa, HAay4HbIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOMIOACHUE, N3MEPEHHUE, DKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHEe (QYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMANIFHOM KOMIIETEHIINH 00y4YatoluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCS  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajbHble Yy4ueOHbIE ICMCTBHS B IO3HABATEIbHOW U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAIOT OBJIAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JIEUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYITUPOBATh U aAKTYyadU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUHU HMX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMH;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHSITHS IS 00BSICHEHUS OTJCIIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTECPUH JUTSI KITACCU(DUKAIIMH BEIIECTB M XUMUYIECKHIX PEaKIIHIA;

yCTaHABIIUBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3Y9aeMbIMU SBIICHHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTUBHBIC, JCAyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPHBACMBIX SIBJICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIECCE MMO3HAHUS, UCIOJIB3YeMbIe B XMMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJeNu, peoOpa3oBbIBATH MO/IEIbHBIE IPECTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMylsia, YpaBHCHHE XHMHYECKOW peaknud — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATHh HAa3BAaHHBIC MOJICIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUYCECKUX PEAKITUH;

dbopMmynupoBaTh LT M 33JaYd  HUCCIEJOBAHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(hOPMYTHUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS ¥ TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS] U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIIEIOBATEILCKOW W TPOEKTHOM JIESITEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB MO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAy4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO PA3IMYHBIX BUIAOB M (OpPM TNPEACTaBICHUS, KPUTHUECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U OoTOOpe
uHpopmMalnuy, He0OXOAUMOM /TSl BBITIOTHEHHSI YYeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BAHUA WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpencTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIA SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHYECKOU
uHdopmanuen: TPUMEHATh MEXNpeAMETHble ((U3MYeCKMe W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, PopMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJie AHANOra W/WIHA JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTAIMEl Pe3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHMKAMU IPU BBIIOJHEHUH XUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS TO3UIIHIA B X0€ 00CYXACHUS 1 0OMEHAa MHEHUSIMH.

OgBiajeHHne YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJUMOCTH KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ AEMCTBUM MPHU BHIIOJHEHUM YYEOHBIX M HCCIIENOBATENIbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAINM3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKaIoT:

chOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XHMHUHU B TO3HAHWU SIBJIEHUM NpHUpOnbl, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTUYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000JI04YKa aTromMa, MOJIEKYJia, BaJIECHTHOCTD,
ANIEKTPOOTPHUIATENIFHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJSPHBIH O00BEM, YIIEpOIHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, pajguKal, H30Mepus, W30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YEeCKUX
BemecTB A. M. byrmiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIe)KAlllMe B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0BEKa,

c(OpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOILME MOHITHS IIPU OMMCAHUN COCTaBa, CTPOCHHUS U
MpeBpaIIeHU N OPraHUYeCKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUU HMCMOIB30BATh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEaKUUH, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BELIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYCHHBIX OpPraHUYEeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHUIO K OMNpeAeNE€HHOMY KIACCY/TPYINe COCIMHEHHIA
(yrneBoAoponbl, KHCIOPOJ M  a30TCOACpXAIIUE COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COEIMHEHMS), JaBaThb UM Ha3zBaHusa 1o cuctemarnuyeckoil Homenkiarype (IUPAC), a rtaxxke
NPUBOANUTH TPUBHAJIBHBIC HA3BAaHUS OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIUJICH,
alleTWICH, STHJICHIJIHMKOJb, TJIHLUEPUH, (eHoJ, (QopManbAeru, aieTaibIeruy, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJICMHOBAsE KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJ, LeJUI0JI03a, TJINIHUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BHJIBI XUMHUYECKOW CBS3HM B OPraHMYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa juisi 00bsSCHEHUS 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpOEHHE, (U3NYECKHE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTtaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, INIMLEPUH, (EHOJI, alleTalbAerul, MypaBbiHasl U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCeHETHYECKYIO CBSI3b MEXAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

cOpMHUPOBAHHOCTh YMEHHUSl XapaKTepu30BaTb HCTOUYHUKH YIJIEBOJOPOJHOIO CHIPhS
(HeTb, TPUPOMAHBIA Ta3, Yroip), CHOCOOBI HMX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHH TPOBOAWTH BBIYUCICHHS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMH MO W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKIun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHMI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHUH BEUIECTB U XUMHUYECKUX SBJICHUMN
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICITUPOBAHUE), KCIOJIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOJIIO/IATh MpaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYNOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCHIEPUMEHT
(mpeBpalieHusi OpraHuYecKuX BEIIECTB MPU HArpeBaHUU, MOJTYYCHHE STUJICHA M U3YYEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEITKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHny ¢ BellecTBaMHU U J1a00opaTOpHBIM O00OpPYIOBAaHUEM, MPEICTABIATh PE3YIbTAThHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dhopMynupOBaTh BHIBOBI HA OCHOBE 3TUX PE3yIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI HH(OpPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHPopMauu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa 3SKOJIOTHYECKU LIEJIeco00pa3HOro
NOBEJICHUsI B OBITY M TPYJOBOH [EATENBHOCTH B LEISAX COXPAaHEHUS CBOETO 37I0POBbS U
OKpYXKarollel MPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTb BO3JEHCTBHS Ha KHUBBIE OPraHU3MbI
OTpeNIeNIEHHBIX OPraHMYeCKUX BelIlecTB, MOHMMas cwmbica mokazatens [IJK, moscHaTes Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUSI UX BPEJIHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BeKa;



Uil OOY4YaloUIMXCsl ¢ OrpPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHUE NPHUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHME WCIOJIb30BaTh pPeElbe(dhHO-
TOUEUHYIO cucteMy o6o3Hauenuit JI. bpaitns g 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOUW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolInue
MOHATUSA (XMMHUYECKUH DIIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYeCKasi  pemeéTka, THUIBI XAMHYECKHUX  pEakKIHWi, pacTBOP, AJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECCKAsT NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Auccolmannu, nepuoauueckuii 3akoH J[. M. MeHnneneeBa, 3akoH
COXpAaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHMS M MPEBPAIICHUS SHEPrUHM MPU XUMHYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PCHUYECKHE 3HAHWS,
JIeKallMe B OCHOBE TMOHWUMAHMUS MPUUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBIJICHHH,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYyYEHUH M O€30TaCHOM HCIOJIb30BAaHUU
BOKHEHUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JACSITCIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEPHBIC MTPU3HAKH TOHATHH, YCTaHABIUBATh
HUX B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIONIME MOHATHUS MPU OMUCAHUM HEOPraHUYECKUX
BEIIECTB U MX MPEBPAILLICHUH;

c(hOpMUPOBAHHOCTh YMEHHMH HCIIOJB30BaTh XMMHUYECKYI0 CHUMBOJIHMKY JUISI COCTaBIICHUS
dbopMya BEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CUCTEMATHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbli ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HErall€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpEAENsATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSAMHEHUSAX PA3TMYHOTO COCTaBa, BUJ XUMHUECKOM CBSI3M (KOBAJICHTHAsI, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAITUYECKOW PEMIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe cCoelnHEeHUN (MPOCThie BEIIeCTBa — METAILIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMS, KUCIOTHI, aM(pOTepHbIE THAPOKCUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI Tepuoandeckoro 3akoHa J[. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MIPOTHOCTUYECKYIO (PYHKIINU;



C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos [leproanueckoii cucteMbl XuMU4YeCKuX 1eMeHToB . 1.
MenjeneeBa, HCIOJNb3YSl TOHATHS «S-, P-, d-DJEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHs] CBONCTB XHUMHUYECKHX JJIEMEHTOB U HX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cucTteMbl XUMHYECKUX AemMeHToB [l. W.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOPraHMYEeCKMMHU BEIeCTBAMU C TIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMMUYECKUE PEAKIMU IO Pa3IUYHBIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrollnuX BELIECTB, TEIUIOBOMY J3(QQeKTy peakiuu,
M3MEHEHHUIO CTENEHEe OKUCIECHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, Y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHHS peakUUil pa3Iu4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKIMH, MOATBEPKAAIONINE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca STUX PEeaKIMii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

C()OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKUE IPOLECCHI, JIeXKAIUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEPHOM KHUCIOTHI, aMMMAKa, a TaKKe CPOPMHUPOBAHHOCTh
IpeJcTaBIeHUH 00 OOMIMX HAYYHBIX NPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHPOBAHHOCTh YMEHMH IPOBOAUTH BBIYMCIECHUS C HCIOJIb30BAHHUEM MOHATHUS
«MaccoBas JI0JIs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B IPU XUMHUYECKHUX
peakuuax, Macchl BellecTBAa WM 00bEMA Ta30B 10 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3¢ddexra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUH cOOMIONATh MpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIlEHUs C BEIleCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIITOJHEHHIO JA0OPATOPHBIX XUMUYECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATh XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe NEpOKCHJIAa BOJOpPOJAa B MPHUCYTCTBUM KaTaln3aropa, ONIPEAETICHUE Cpeibl
PacTBOPOB BEILIECTB € MOMOUIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE Pa3IHMUHBIX (PaKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE peakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMSI, pEeIIeHUE SKCIEePUMEHTATbHbBIX
3amau nmo teMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBHMM C TNPaBHIAMH TEXHHUKHU
0€30M1aCHOCTH NpH 00pallleHUH C BEeLECTBAMU U JIAOOPAaTOPHBIM 000pYA0BaHUEM, MTPEJICTABIATH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHATH3HPOBATh XUMHUYECKYI0O HH(POPMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATh TMpaBHJA SKOJOTHYECKH LIEIECO00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENISIX COXPAaHEHUS CBOEro 3/10pOBbA U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHMUMAas cMblca nokasarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

I OOYyYalOUINXCSl ¢ OrpAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMIA;

JUISL  CIIEMbIX W CIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEUHYI0 cuctemMy obo3HaueHuit JI. bpaiins ans 3anucu xumMuueckux Gopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
N KonunyecTBo yacos DJIeKTPOHHbIE
[
HanmeHoBaHMe pa3je/ioB U TeM NPOrpaMMbl (uu¢posrIe)
n/n Konrpoabubie | IlpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nesn 1. TeopeTruyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
11 [Ipeamer opranndeckoi XUMHuH. TeopHst CTPOEHUST OPraHUYECKHUX 3
' coenuuenuii A. M. Byrieposa
Hroro no pazneny 3
Paspen 2. Yriesogopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbI — aIKaHbI 2
2.2 HenpenenbHbie yriaeBoI0PObl: AIKEHBI, AIKATUEHBI, aJTKHHbBI 6 1
2.3 ApOMaTHYECKUE YIIIEBO0POIbI 2
2.4 [IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB M MX TIepepadoTKa 3
Hroro no pazneny 13
Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cnuptsl. ®eHoun
3.2 Anbnerunsl. KapOoHoBbie kucnotsl. CroxkHbIe 3GUPHI 1
3.3 YrieBoasl
Wroro no pazgeny 13
Pa3nes 4. AsoTconepikamue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3




Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUA

5.1 [Tnactmaccel. Kayuyku. Bosokna 2
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 34




11 KVIACC

No KoauvecTBo yacoB DJIeKTPOHHBbIE
. HanmenoBaHue pa3iesioB 4 TeM NPOrpaMMbl (undposbie)
n/n Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUH
11 Crtpoenue atomoB. [lepuoandeckuii 3akon u [lepuoanueckas 3
' cucTeMa XxuMu4deckux anementoB J[. 1. Menneneesa
1.2 Crtpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 4
1.3 XHAMHUYECKUE PEAKINN 6 1
Hroro no pazneny 13
Paznea 2. Heoprannyeckasi XuMusi
2.1 Mertanibl 6 1
2.2 Hewmerannsl 9 1
2.3 CBsI3b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB 2
Hroro no pazneny 17
Paznen 3. XuMus 1 ;KU3Hb
3.1 XUMUS U )KU3Hb 4
Utoro no pazneny 4
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
No KoanuecTBo yacoB NIeKTPOHHEIE
n/ | Tema ypoka KoHTpoibH IpakTHYec Aara mudponsie
Bcero H3y4YeHHud o0pazoBaTeJbHbIE
1} ble padoThI KHe padoThl pecypebi
| [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHUE, PA3BUTHE |
Y 3HAYCHHE
) Teopus cTpoeHUsI OpraHU4ecKuX coequHeHnd A. M. |
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHHUS
[IpencraBnenue o KI1acCUPUKAIUA OPTAHUIECKUX BEIIECTB.
3 Homenknarypa (cucremarnyeckas) U TpUBHAJIbHbIE Ha3BaHUS 1
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PsiJT 1
5 MertaH 1 3TaH — OPOCTEHIINE MPEACTABUTEIMN ATKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 DTWIEH U MPONWIEH — MPOCTEUIINE NPEACTABUTENN AIKEHOB 1
2 IpakTuyeckas padora Ne 1. «Ilosryyenune 3TuIeHa U | 1
HU3yYeHHe ero CBOCTB)»
9 Anxanuensl. byranguen-1,3 u metriiOyranuen-1,3. [lomyuenue 1
CUHTETUYECKOIO KaydyKa U pEe3UHbI
10 AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, TOMOJIOTMUECKUI |
pAal. ALleTHIEH — MPOCTEUIINI TPEACTaBUTEIb AIKHHOB
11 Bbluncnenus no ypaBHEHUIO XUMHUUYECKOW peaKIMU 1
12 ApeHbl: 6eH301 U TOIyoJ. TOKCMYHOCTh apeHOB 1
13 ['eneTnueckas CBsI3b yriaeBOJOPOJOB, IPUHAISKAIUX K 1
pa3IMYHBIM KJlaccam
14 [IpupoaHbIE ICTOYHUKH YTIIEBOIOPOJIOB: TPUPOIAHBIN Ta3 u 1




MOTTYTHBIE HEe(TSIHBIE ra3bl, HEPTh U MPOITYKTH €€ epepadoTKU

[IpupoaHbIE UCTOYHUKH YIIIEBOIOPOIOB: IPUPOJHBIN a3 U

15 MOTTYTHBIE HEe(TSIHBIE ra3bl, HePTh U MPOIYKTHI €€ epepaboTKH

16 KonTposabHas padora no pasaeny «YriaeBogopoab»

17 [IpenenbHbIE 0IHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJ.
Bopoponnas cBsi3b

18 MHoOroaTOMHBIE CIUPTHI: ITUIICHIIIUKOJIb U TJIULEPUH

19 @DeHoI: CTPOEHHUE MOJIEKYJIbI, PU3NYECKHE U XUMUUECKHE
CBOMCTBA, IPUMEHEHNE

20 Anpaerunpl: GOpMabACTH U alleTATbIETHA. ATIETOH

71 OnHOOCHOBHBIE TIpE/IeTIbHBIE KAPOOHOBHIE KHCIIOTHI:
MypaBbHUHAs U YKCYCHas

2 IIpakTuyeckas padora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOM KHMCJIOThI»

o CreapuHOBas U 0JI€MHOBAs! KUCIIOTHI, KaK MPEICTABUTEIN
BBICIIMX KapOOHOBBIX KHCIIOT

24 MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe
JNIEUCTBUE

)5 CrnosxHble 3(hUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT.
IMunponus cinoxHbIX 3GUpoB

26 XKupsl: runponan3, npuMeHeHne, OUoIoruyeckas poJib KUPOB

7 VYrneBogpl: coctas, kiaccudukanus. Baxueiinue
MIPEJICTaBUTENHN: TIII0K03a, PPYKTO3a, caxapo3a

28 Kpaxman u nenntonosa Kak IpupoJHbIe MOJIMMEPDI

79 KonTpoabsHnas padora no pasaeny «Kuciopoacoaepxkammue

OPraHu4YeCKue COCINHCHUN»

30

AMMWHBI: METHJIAMHWH U aHWJIHNH




31 AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OPraHNYECKUE COCMHEHUS, 1
ux 6uonorunyeckoe 3HaueHue. [lentuast

32 benku kak npupoHbIE BEICOKOMOJIEKYIISIPHBIE COEAMHEHUS 1

33 OCHOBHBIE TTIOHSATUSA XUMHHU BBICOKOMOJICKYJIAPHBIX 1
COCIMHCHUU

34 OcHOBHBIE MCTOAbI CUHTE3a BBICOKOMOJICKYJIAPHBIX 1
coenuHeHun. Ilnactmaccsl, kKaydyku, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34




11 KVIACC

Tema ypoka

KoandecTBO 9acoB

KonTtpoabh

Bcero
ble padoThI

IIpakTnuec
KHe padoThl

Jara
H3yUYeHus

DJIEKTPOHHBIE
nupposBbIe
oOpa3oBaTtejibHbIE

pecypcbl

XUMHUYECKUH 37eMEHT. ATOM. DJIEKTpOHHAs! KOH(UTyparus
aTOMOB

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema
xuMmudeckux sneMmeHToB 1. Y. MenaeneeBa, ux CBs3b C
COBPEMEHHOM TEOpUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHX 3JIEMEHTOB
Y UX COEIMHEHMH I10 TPYyMNIaM U NepHoaM. 3HAYECHHE
MIEPUOANYECKOTO 3aKOHA U CHCTEMBI XUMHUYECKHUX JIEMEHTOB
JI.1. MenneneeBa B pa3BUTUN HAYKU

Crtpoenue BemnecTBa. XUMUYECKast CBSI3b, €€ BHUJIbI; MEXaHU3MBbI
00pa3zoBaHus KOBAJEHTHOU CBsI3H. BomopoaHas cBs3b

BanenTHOCTh. D7EKTpOOTPUIIATETLHOCTh. CTENEHb OKHUCICHHUS.
BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS

Ilonatue o JUCIICPCHBIX CUCTEMAX. HUctuaHBIC 1 KOJIJIOMAHBIC
PaCTBOPHI. Maccosas J0JIs1 BEMIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
coenuHeHu. ['eHeTHYECKas CBSA3b HEOPraHUYECKHUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMUYECKUX peakiiuii B HEOPraHUYEeCKOH U
OpraHMYECKON XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB;
3aKOH COXPaHEHUs U MPEBPAILCHUsS SHEPTUH MPU XUMUUYECKUX
peaxIusax

CkopocTtb peakunu. OOpaTtumble peakiiui. XUMHUECKOe
paBHOBECHE




IIpakTnueckas padora Ne 1. «Bausinue pa3au4HbIX

10 (pakTOpOB Ha CKOPOCTH XUMHYECKOI peakIun»
DnekTponuTHdeckas auccounanus. [lonstue o BomopoHoM

11 nokaszatene (pH) pactBopa. Peakiiun nonHoro oomeHa.
[M'uaponu3 opraHUYeCKUX U HEOPraHUIECKUX BEIIIECTB

2 OKHCIIUTENEHO-BOCCTAHOBUTENbHBIC peakinu. [lonsTrue 06
AJIEKTPOJIN3E PACIIABOB U PACTBOPOB COJICH

13 KountpoabsHnas padora no pasaeny «Teopernyeckue 0CHOBBI
XUMHUMN»
Mertainnel, ux noyioxxenue B [lepuoauyeckoii cucrteme

14 xuMHuaeckux snemeHToB /1. V1. MenaeneeBa u 0COOCHHOCTH
cTpoeHus aromoB. O0mre pusnveckre CBONCTBA METAIOB

15 CrutaBsl METAIIOB. DIIEKTPOXUMUYECKUN Psil HAPSYKEHUN
METaJUIOB

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAIUIOB (HATPUM, KAJIAH,
KaJIbIIMI, MAarHAi, aJIOMUHAN ) U UX COCTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUIN

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJle3a U UX COCTMHCHUHN

19 IIpakTuyeckas padora Ne 2. "Pemenne
IKCIMEPUMEHTAJIBLHBIX 32/1a4 10 Teme «MeTrabi»"
Hewmeramnsl, ux nonoxxenue B Ileproauyeckoit cucreme

20 xuMmuueckux 3memeHToB [[. 1. MenzaeneeBa u ocoOeHHOCTH
CTPOEHHMS ATOMOB

)1 ®u3nyecKre CBOMCTBAa HEMETAIOB. AJNIOTPOIHS HEMETAIIJIOB
(Ha mpumepe kucnopona, cepsl, pocdopa u yraepoaa)

22 XHUMHUYECKHE CBOMCTBA raJIONE€HOB, CEPbl U UX COEIMHEHUM

23 XUMHUECKUE CBOMCTBa a30Ta, pocodpa 1 X COCTUHEHU I

24 XUMUYEeCKUEe CBOMCTBA Yriaepo/ia, KPEMHHUS U UX COEIMHEHUM




25 [IpumeHeHne BaKHENIIMX HEMETAIIIIOB U UX COEAMHEHUN 1
O06o01IeHne 1 cucTeMaru3anus 3HaHui 1o Teme «HemeTtamby.

26 Beluncnenus 1o ypaBHeHUAM XUMHUYECKUX PEAKLUN U 1
TEPMOXHUMHUYECKUE PACUETHI

7 IIpakTnueckas padora Ne 3. «Pemenue |
IKCIEePUMEHTANIBHBIX 32124 1o TeMe '"'Hemerasib'»

73 KonTpoabHas padora no remam «MeTanibn u |
«HemeTanabny

79 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmueckue |
Y OpPraHUYECKHUE OCHOBAHUS
AMdoTepHbIe HEOPTraHUYECKHUE U OPraHUYECKUE COSTMHEHUSI.

30 ['eHeTn4eckas CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX 1
BEIIECTB

31 Ponbs xumuu B obecrieueHnr SKOJIOTHIECKOH, SJHEPreTHIECKOM |
Y MIUILEBON 0€30MacCHOCTH, Pa3BUTHH METUIIMHBI

0 [IpencraBnenus: 06 0OMMUX HAYYHBIX MPUHITAIIAX |
MIPOMBIIIJIEHHOTO TOJy4YEHUs BaXKHEHIINX BELIECTB

33 UYenoBek B MUpE BENMIECTB U MaTEPUAIOB 1

34 XUMUS U 3JJ0POBBE YEJIOBEKA 1

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYECHHOM
oTBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectBo «M3narenscTBo
«IIpocsewenue»

* Xumus, 11 xknace/ T'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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