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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obOpazoBanuu B Poccuiickoii denepanuny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHMSI
dbenepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B DeaeparbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpemnogaBaHus
ydueOHOro mpeamera «XuMus» B oOpa3oBaTelbHBIX opraHuzanusix Poccuiickoi
Qdenepany, peaqu3yIOIMIUX OCHOBHbIE O0pa3oBaTeNbHBIE MPOrpaMMBbI, U
OCHOBHBIX ToNoKeHH «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
O®epnepanuun Ha nepuoa a0 2025 ronma» (Pacnopsokenue IlpaBurensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabdOTKe MPOrpamMMbl MO XUMHUH, K OIPENESICHUIO
oOuielt crpareruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS OOYUYaIOIIMUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIIU
koHuenryainbHpie nojoxkeHus PI'OC COO o B3amMO0OOYCIIOBICHHOCTH IIEJIeH,
COZIepKaHMsl, PE3yJbTATOB OOy4YEeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTEeILHON  OpraHU3AIMK, SBISETCS HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CHIYXHT 3aBEPIIAIOLIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IEJIOCTHOM CcHCTeME XUMHYECKOro O00pa3oBaHUs. T IIEHHOCTHU KacaroTcs
TIO3HAHUS 3aKOHOB MPHUPOJIBI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPhI
YeJIOBEKa, a TaKXe OHKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0pOBbI0 M MpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJaromuxcss Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs CpPeACTBaAMU Y4eOHOTO
npeamera «XUMHS», COJAEpPXKAHHUE M TOCTPOCHHE KOTOPOro OIpEeIeHbl B
nporpaMMe MO XMMHUU € YYETOM CHEeUM(PUKUM HAYKU XUMUHU, €€ 3HAUeHUs B
MO3HAHUU TPUPOALl U B MaTEpPHATIbHOM KU3HU OOIIECTBA, a TAKXKE C Y4ETOM
o0IuMX I1e7leldl W TMPUHIUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIero oopaszosanus B Poccuiickoit denepanum.

XuUMHST KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPAeT O0COOYIO POJib B
COBPEMEHHOW IMBMIIM3AIMHI, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOI BKJIaJl B ((OPMHPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIJaHHE IEJIOCTHOTO MPEJICTABICHUSI 00 OKPY>KAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKA, KOTOpoe (HOPMHUPYETCS B XMMHU HAa OCHOBE IMMOHUMAHUS
BEILLIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEI[ECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSMH MPUMEHEHUS.



TecHO B3aMMOJEUCTBYs ¢ NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHs CTAJIa
HEOTHEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBHUEM YCIIEITHOTO
TpyJa W SKM3HM KaxJaoro ujeHa oOuiectBa. CoBpeMEHHas XUMHUSI Kak Hayka
CO3MJATEeNbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HampaBjIe€HA Ha pPEIICHUE
[JIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL 4YEIOBEYECTBA — CHIPHEBO,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOrHYeCKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU MHENSIMH W TMPUHIUIAMU CPEIHEro OOMIero
oOpa3oBaHus cojaepxanue npeamera «Xumusi» (10—11 kmaccebl, 6a30BbI ypPOBEHB
U3YYEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOOUMYID WM JJii  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIECIIHOIO BKIIYEHUS B JKU3Hb COLIMYMAa, MPOIOJIKEHUS
0o0pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMHA  npeaMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannueckas xumus» U «OOIas W HEOPraHUYecKash XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HAHHUM 0 HEOPTraHWYECKOW XMMUU (C BKIIOYEHHEM 3HAHWUW W3 OOIIEH XUMHH) U
OpraHn4ecKor xumuu. POpMHUPOBAaHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PAaCCMOTPEHMsSI BCErO MHOrooOpasws
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHHU.

CrpykTrypa comepxaHus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHu4veckass XUMHs» c(opMuUpoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0/la K M3Y4YeHHI0 y4eOHOro mMarepuajia U oO0ycloBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeaenEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHNH, a TakK€ Ha YPOBHE CTEPEOXUMHUYECKMX M JJIEKTPOHHBIX
OpecTaBlIeHUd O cTpoeHuu BenlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHHU — OT YIJIIEBOJOPOOB A0 CIOKHBIX OMOJIIOTHMYECKU
AKTUBHBIX COCAMHEHUWHA. B Kypce OpraHMueckol XWMHHU TMOJYYalT pPa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHMs NMEPBOHAYAIBHbIE
IPEICTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU PEAKINN.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBAeTCs M3YyYECHHBIH Ha YpPOBHE OCHOBHOroO 00I1Iero oOpa3oBaHUs
TEOpETHUUECKU MaTepuan M (AKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBAaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuveckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTHYECKUX TO3UIUH,



INIy0)Xe TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
000011aro11el 10 0OOBSACHAIONIENH U TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnojHsercs B Kypcax 10 um 11 xaccoB
AJIEeMEHTaMH  COZEPKaHMs, HUMEIOIMIMMH KYJbTYPOJOTHUYECKU W TPUKIATHOU
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TNOHUMAHUIO B3aUMOCBSI3M XUMHHU C
OPYTMMHU HAyKaMH{, PacKpbIBAlOT €€ pOjb B IO3HABAaTEIbHOM M NPaKTUYECKON
JESATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAaHUIO YBAaXXEHUS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUU XUMHH, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCSI B OOILECTBEHHO M JIMYHOCTHO 3HAUYMMBIX
npobiemMax, CBA3AHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATh HMHPOPMAIUIO U
OpUMEHATh €€ [ TONOJHEHUS 3HAHWM, pEIIeHHs WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeaqmera  «XUMHS»  JTaHHOTO  YPOBHA  M3YyYEHHS  OpPUEHTHPOBAHO  Ha
(GopmMupoBaHue y 0OydarOIIUXCsI MHPOBO33PEHUECKONH OCHOBBI ISl MOHHUMAaHMS
¢unocopckux HAEH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro MU
OpPraHUYecKOro Mupa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB KX COCTaBOM U
CTPOEHHEM, IT0O3HABAEMOCTb IPUPOAHBIX SIBJICHUWA IyTEM OJKCIIEPUMEHTA U
pelIeHus MPOTUBOPEYMH MEXAy HOBBIMU (akTaMM H  TEOPETHYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJIOTMYECKUX MpoOsieM, a
Takke MmpodseM cOepeKeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnane pemieHus 3agad  BOCIHUTAHMS, pa3BUTUS U COLMAIMA3ALUHU
oOy4Jaromuxcs OPHUHATbIE NPOrpaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJEp’KaHus M IOCTPOEHHUS MpeaMeTa IpelycMaTpuBaroT  (OPMUPOBAHUE
YHHUBEpPCAIbHBIX YYE€OHBIX JEWCTBUH, HMEIOMKUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BUJOB JACATEIBLHOCTU: pEIICHHS NpodieM, TOWUCKA, aHauu3a u
00paboTku MHPOPMALIHI, HEOOXOIUMBIX JJI1 NPUOOPETEHHUS OIbITa MPAKTUYECKON
U HCCIIEOBATENbCKON NESATEIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B npaktuke mnpenogaBaHus XMMHHM Kak HAa YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 OOLIEro 0Opa3oBaHus, IPU ONpeEIEICHUN
COJIEPKATEIbHOM XapaKTEpUCTUKU IIeJied M3y4eHHUs IpeAMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIaCTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
NESTENbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOAMYECKON TOYKM 3pPEHMs] TaKOW MOJAXOJ K OIpPENEIeHHUIO Leeld H3ydeHUus
peIMeTa SABJISIETCS BIOJIHE ONPABIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIESAMHU HU3YYCHHS MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsIIOTCS:

e (opmMupoBaHHE CHUCTEMBl XUMHUYECKHX 3HAHUH KAk  BaKHEHIIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KITIOUEBBIC MOHATHS, (yHIAAMEHTAJbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHE SI3bIKa HAyKH, YCBOCHHWE M MOHHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHnIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB M XUMHMUYECKUX pEaKIUid, HEOOXOIUMBIX [Jii TPUOOpETCHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBJICHUH,
MMEIOIINX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHHUU U CITIOCOOOB JICSITEIILHOCTH, CBSA3AHHBIX C HAOJIOJACHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 OJKCIEPUMEHTa, COOJIOJEHUEM IpaBUI
0e30MmacHOro oOpalleHus ¢ BeIeCTBAMHU.

Hapsny ¢ atuMm, comepkareibHasi XapaKTepUCTHKA 1IeJIel U 3a/1ad U3y4eHHUs
npeaMeTa B mporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernojjaBaHud ~ XMMHUM B OONbIEH  CTemeHW OTAAETCS  MPEANOYTEHUE
NPaKTUUYECKON KOMIIOHEHTE COJIepKaHUus OOy4eHHUs, OpPUEHTUPOBAHHON Ha
NOJrOTOBKY BBITYCKHHKA 00II€00pa30BaTEIbHOW OpraHu3aluy, BIAACIOUIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSMU aKTUBHOTO MOJYYEHUS 3HAHUU M MPUMEHEHUS UX B PEANbHOU KU3HU
JUISL PEIICHUS TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ 3TUM npW U3ydYeHHMHM TIpeAMeTa «XHUMUS» JTOMUHHUPYIOIIEe
3HauEHHE MPUOOPETAIOT TaKKE LIETU U 3a]]a4H, KaK:

aganTamys 00y4aroluXcsl K YCJIOBHSIM TWHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYTHUUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUSX, CBA3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYYalOIIUXCS ~ KJIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHHWE JMJIS Pa3IMYHbIX BHUOB
JeSITEeNbHOCTU: PellieHus MpoOseM, MOUCKa, aHau3a U o0paboTKu MH(OpMaIuu,
HEOOXOUMBIX IS TIPHOOPETCHHS OMbITa JESATEIBHOCTH, KOTOpas 3aHHMAeT
BAXHOE MECTO B TIO3HAHUM XUMHHU, a TakKXKe JJISI OIEHKH C TO3UIUH
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB U XHUMHUYECKHX
MPOLIECCOB HA OPTraHM3M YEJIOBEKA U MPUPOAHYIO CpEAY;



pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUYaroIMXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJIOTUHU JUIsl TIOUCKA M aHalln3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMALIMM XUMHUECKOTO COJIEPIKaHuUs;

(dopMupoOBaHUE U pa3BUTHE Y O0YUYAIOUTUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBILIUIEHHUS], HAOJII0JaTebHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IMpPH IUIAHUPOBAHUH U TPOBEACHUH XUMHYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydamommxcsd YOEKIEHHOCTM B T'yMaHUCTHYECKOU
HaNpaBJICHHOCTU XUMHH, €€ BaXKHOW pOJIM B PEIICHUU TJI00aJbHBIX MpoOsIeM
paIMOHATBHOTO MPUPOIONOIB30BAHUS, TIOMIOIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepekHOTO
OTHOIIIGHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHS OIbITa
UCMOJIb30BAaHUS MOJNYUYEHHBIX 3HAHMWM [JIs HPUHITHS TPAMOTHBIX pEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBJICHUSIMHU.

B yuyeOHOM mnaHe cpenHero oOuiero oOpa3oBaHMs MNPEAMET «XHUMHS»
0a30BOro ypoBHS BXOAWT B COCTaB MpeIMETHOW 00macTu «ECTeCTBEHHO-HAyYHBIC
OpEIMETHD.

O611iee 4ncIo YacoB, OTBEAEHHBIX JJI1 U3YyUSHHsS] XUMHUHU, HA 0a30BOM YPOBHE
cpenHero obmiero oopaszoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 yac B Henento).



COJEPXAHME OBYYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKOH XUMHUH

[Ipenmer opraHM4YeCcKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyYCHUN HOBBIX BELIECTB U MaTEpUANIOB. Teopusi CTpOCHUS OPraHUYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbIE (POPMYIIBI
OpraHu4ecKkux BemecTB. ['omonorus, wu3omepus. XuMUYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o kinaccupuKalMU OpraHUYecKux BemiecTB. HomeHknaTypa
OpraHUYECKUX COEAMHEHUN (cucTeMarhyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BAXKHEHIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILCHUN:
O3HaKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIeCTB W MaTepuajlaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ1 OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
ONMCAHUE IEMOHCTPALIMOHHBIX OIBITOB MO NPEBPAILLICHUIO OPTAHUYECKHUX BEILIECTB
IpU HarpeBaHuu (IJIaBJIEHUE, OOYTIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOCTEUIINE MPEACTABUTENN AQJIKaHOB: (PU3WYECKHE W XHMHYECKHE CBOMICTBa
(peakuuu 3aMenieHus W TOpEHHUs), HAXOXJCHHE B MPUPOAE, IOJYyUYCHHE W
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsJl. DTUJIEH U NPOINUIEH —
POCTEUIITNE TPEICTABUTETN AQJIKEHOB: (PU3MYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATAllUU, OKHUCJICHUS W
NOJIMMEPHU3ALINH ), TTOJIyYCHUE U IPUMEHEHUE.

Anxaauensl: Oyramuen-1,3 u merunOyraguen-1,3: cTpoeHue, BakKHEUIIHE
XMMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonydeHre CHHTETUYECKOIo
Kay4yyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUN psAll. ALIETUIICH
— TMPOCTEUIINNA TIPEICTABUTETh AJKHMHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMUYECKUE CBOMCTBA (peakiMy TUJIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHusi), MOTyYeHUEe U TPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (pU3MYECKHEe W XMUMHUYECKHE CBOWMCTBA
(peakuuu TrajJloreHUPOBaHUS W HUTPOBAHUS), MOJyYEHUE U NIPUMEHEHUuE. Tonyon:
cocmae, cmpoenue, ¢uzuueckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUA), NOAyYeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTHyeckass CBsSI3b MEXIY YIJIEBOJOPOAAMH, NPUHAICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpupogHbie HCTOYHUKH YIIIeBOAOpOAOB. [IpupoaHblii ra3 U MOMyTHBIE
HedTsaHble ra3pl. HedTs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaduTH4YeCKuil), nuponu3. [Ipomykrsl
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ POYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX MPEBpaIlCHMIA:
O3HAaKOMJIEHHME C 00pa3lamMu IUIaCTMAcC, KaydyyKOB W PE3HMHbI, KOJUIEKLIUU
«Heptp» u  «Yromp»,  MOAeNUpPOBAaHUE  MOJIEKYJ  YIJIEBOJOPOJAOB H
raJIOr€HONPOU3BOIHBIX, IPOBEICHNE MPAKTHYECKOW pabOThl: MOJy4YEHHUE ITUIICHA
Y U3YYEHHUE €Tr0 CBOMCTB.

Pacuérnble 3anaun.

BrluncneHuss mo ypaBHEHHMIO XUMHUYECKOM peaknuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucnopoaconepxamue oprannyeckue coeANHEHHUA

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHOJ: CTPOEHHE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa (peaklMM C aKTUBHBIMU MeETajlslaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpPHUMEHEHHE. BoAopoIHbIE CBSI3U MEXIY
MOJIEKYJIAMU CITIUPTOB. JIefCTBUE METaHOMIA U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTHL. ODTWICHIJMKOIb M  TJIMLEPUH: CTPOEHHUE,
¢usnyeckue W XHUMHUYECKHME CBOWCTBA (B3aUMOCHCTBHE CO IIETOYHBIMU
METaJJlaMH, KauyeCTBEHHas PEeakUuss Ha MHOrOaTOMHbIE CNHUPTHI). JleiicTBuE Ha
opraHusM yesoBeka. [[pumeHenue rauueprHa U 3TUICHTITMKOJIS.

@deHo: CTpOCHHE MOJEKYJbl, (QU3NYECKHEe M XHUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpnerunpl U Kemowuwvl. DopMmanmpaerusa, aneTaIbAETUI:  CTPOCHHE,
(¢u3nyeckre M XMMHUYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS U BOCCTAHOBIICHMS,
KAUECTBEHHBIE PEAKIINH), IOJyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeZeNbHBIC KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moiayyeHue U MpuMeHEHue.
CreapuHoBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTABUTENIU BBICIIUX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

CnoxHble >(QUpbl KaK NPOU3BOJHbIE KapOOHOBBIX KucHOT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupos. buonornyeckas

POJIb KUPOB.



VYraeBoasl: cocTtaB, kjlaccuukamus — yrieBogaoB  (MOHO-, OuU- U
nonrcaxapuibl). [Jroko3a — npocTeliuii MoHOcaxapui: 0OCOOCHHOCTH CTPOCHUS
MOJICKYJIBI, (DU3UYECKHME U XUMHUYECKHE CBOWCTBAa (B3aUMOJCHCTBHE C
ruapokcunom menu(ll), oxkucnenne ammuadHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAXOXKJICHUE B NPHUPOJE, NMPUMEHEHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnonos3a kak npupofHbie noauMepbl. CTpoeHUEe Kpaxmania U
uemiono3pl.  dunyeckue M XUMUYECKHE CBOMCTBAa Kpaxmana (TUIIpOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJbl H3YUCHHS BEIIECTB W MX IPEBpaIlcHUM:
poBe/ieHue, HaOJII0JICHUE W ONHMCAHHME JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcusiom Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOIECHCTBHE TIUIIEPUHA C
ruapokcuaom meau(Il)), anpaerunoB (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmemu(Il), B3ammomeicTBHE Kpaxmajia C HOJOM),
IIPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Brruncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOr0 BEIIECTBA WJIM MPOJIYKTa PEAKIIMU 1O U3BECTHBIM MAacce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH).

A3o0TcojiepxKalue OpraHMuecKrue COSTUHECHMUS.

AMMHOKHUCIIOTBI KaKk aM(OTEepHbIe OpraHuueckrue coeauHeHus. Duzndeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe ThuiuHa). buonmornyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupogHbIE BBICOKOMOJIEKYJISpHbIE coenauHeHus. [lepBuunas,
BTOpUYHAsT M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpAIIHs], KAYECTBEHHBIE PEAKIIMK Ha OCNKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyUYEHHUS] BEIIECTB W MX MPEBpaIlCHU:
HAOJII0/ICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OMbBITOB: JIEHATypalus OCIKOB MpHU
HarpeBaHUM, IBETHHIE PEAKIIUN OCIIKOB.

BbicoKOMOJIEKYJJISIPHBbIE COeIMHEHUSA

OCHOBHbBIC TOHSTHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEpPU3AIUU, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEOUHEHUU —
MOJIMMEPU3ALIMS U TTOJIMKOHAEHCALIHSL.

OKCIEPUMEHTAIbHBIE METOJbl M3YUEHHSI BEIIECTB W HX NpEeBpallecHUM:
O3HAKOMJICHHE C 00pa3laMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeamMeTHbIe CBA3U.



Peanu3annsa MeXNpeaMETHBIX CBSA3EU MPHU M3YYEHUHM OPTaHMYECKOM XMMHH B
10 knacce OCyIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAYYHBIX TMMOHATHH, TaK W TIOHSATUM, SBISIOMIMXCS CHUCTEMHBIMH ISl OTACJIBbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KiaccuduKanus, NepuoJudHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICINPOBAHHUE.

@®usuka: wmaTepusi, DJHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
OSHEPreTUYECKUA YypPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSHUE
BEIEeCTBa, GU3MUECKUE BEITMUMHBI U €TUHUIIBI KX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEUIECTB B OpraHU3ME,
dboTtocuHTE3, OMONOTWYECKH AaKTUBHBIC BemiecTBa (OENKH, YIIIEBOIBI, KHPHI,
(epMeHTHI).

['eorpadusi: MuHepabl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTUIUBO,
pPECYPCBL.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MHUTAHUSA,
MOIOIINE CPEACTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MpenapaThbl, MaTepUasbl U3
HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMUYECKHM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
o0oyouKka. DHEpPreTudecKre ypoBHH, MOAYPOBHH. ATOMHBIE OpOWTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelleleHusl 3JEKTPOHOB [0 OpOHUTANSIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
JI. 1. MenneneeBa. Csi3b nepuogndeckoro 3akona u Ilepmoanmdeckoil cucCTeMbl
xumuyeckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DIJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpYINaM M TEpHOaM.
3HaYEHHE MTEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XHMHYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJSIpHAs W MOJISIpHAsl, UOHHAS, MeTaJimyeckas). MexaHu3Mbl
o0pa3oBaHHsI KOBAJIEHTHOM XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
aKklenTopHblii). BomgoponHas cBsi3b. BaneHTHOCTh. ONEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciienusi. MIoHbI: KATUOHBI U AHUOHHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lTonstue o nucnepcHbIx cucreMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCIUHECHUM. Homenkiatypa
HEOpPraHWYeCKUX BelecTB. [eHeTuyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJJICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckast — peaknusa.  Kimaccudukanus  XMUMHYECKMX — peaknui B
HEOPraHWYECKOW U OpPraHWYECKOM XHWMHHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUYECKUX PEaKIUsX.

CKopoCTh peaknuu, e€ 3aBUCUMOCTh OT pasnudHbIX (pakTopoB. OOpaTumbie
peakuuu. XHUMHUYECKOe paBHoBecue. DMakToppl, BIHSAIOMIKE HA COCTOSHHUE
xumuudeckoro pasHosecus. Ilpunnun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiabHbIe U ciaadbie 2IeKTpotuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJIasl, HEUTpaJIbHAs, IIEITOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanusa Taomui «llepuoaudeckas cucremMa xuMuueckux sinementoB . U.
MenpeneeBa», U3yd4eHHE MOJENCH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJIEHNE W
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KAaTAJIM3AaTOpa, ONPEACICHUE CPEIbl PAaCTBOPOB BEILIECTB
C TIOMONIbIO YHHBEPCAIBHOT'O HWHIUKATOPA, pEaKIUH HOHHOTO OOMEHa),
IIPOBENICHNE TIPAKTUIECKON paboThl «BiusHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XUMHYECKOUW pEaKIIum.

Pacuérunlie 3amaqn.

Pacyétel 1O ypaBHEHMSIM XMMHUYECKUX pEaKklUil, B TOM 4YHCIIEC
TEPMOXMMHUYECKUE PACUETBI, PACUETHl C HCMHOJBb30BAHMEM IIOHSATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass xuMus

Hemerannel. Ilonoxkenne HemerayuioB B Ilepuoamyeckoil  cucreme
xumuyeckux sieMentoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUsS HEMETAIOB (Ha MpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BAXXKHEUIIMX HEMETAJJIOB (TaJOr€HOB, CEphl, a30Ta,
dochopa, yriaepoga W KpeMHHUS) U HX  COCIAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN).

[IprmeHeHne BaXKHEUIIINX HEMETAJIOB U UX COCUHEHUM.



Merannsl. 1lonoxenne meramnoB B llepuonnyeckon cucremMe XMMHYECKUX
anemeHtoB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. OOume ¢guznyeckue cBoMcTBa MeTamioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI Pl HAMIPSYKEHU METAJIIOB.

XUMHUYECKUE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWH, Kalui, KaJbIIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, MeIb) U UX COCTUHCHUH.

OO6mme crocoObl MonyyeHus: MeTaioB. l[IpruMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl H3yYEHMsS BEIIECTB M HMX NPEBPALICHUM:
U3y4YeHHE KOJUIeKIMH «MeTamibl U CIiaBbl», 00pa3lloB HEMETAJIOB, PEILICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJIEHWE U OIHUCAHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJAEMCTBHE THIPOKCHIA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U LIEJI0YEl, KAYECTBEHHBIE pEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anayu.

Pacuérel mMacchl BemecTBa win 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMH BEILIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
U3 BEIIECTB UMEET NPUMECH.

XuMus U )KU3Hb

Ponp xuMum B 0O€CIIEUEHHHM 3KOJOTHYSCKOM, YHEPreTHUEeCKON W IMHIIEBOM
0e30MacHOCTH, pa3BUTUU MeAULMHBL. [loHSATHE O HayyHBIX MeETOAax MO3HAHUS
BEILECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBinenuss 00 OOMMX HAay4yHbIX NPUHLUINAX HPOMBIIIIEHHOIO
IIOJIYYEHHsI BaKHEUIINX BEILECTB.

YenoBek B MHpEe BEUIECTB W MATEpPUATIOB: BAXKHEWIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKUHWOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa,
Marepuanbl s JIEKTPOHUKHA, HAHOMAaTepUallbl, OPraHUYECKUE U MHUHEPAJIbHBIE
ya00peHus.

XUMHUS U 30POBbE YENIOBEKA: MpPAaBWJa HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia O€30MacHOr0 KCIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IIOBCEJIHEBHOM KU3HH.

MexnpenMeTHbIe CBS3H.

Peanuzanmst MeXNpeaMETHBIX  CBs3ed NOpU  H3ydyeHUH oOwmed u
HEOpraHM4ecKkor xuMuu B 11 Kilacce OCcymIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAy4YHBIX TMOHATHH, TaK W TOHSATHM, SBJISIOLIMXCS
CHUCTEMHBIMM I OTAENBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccuPUKalusg, TMEepUOJUYHOCTh, HAOIIOIEHNE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



dwusuka: MaTepus, YHEPTHsI, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOII, PaJHOAKTUBHOCTD, MOJICKYJIa, SHEPIreTHUCCKUIA YPOBEHb, BEIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHE BEINECTBA, (PU3MUYECKHUE BEIMYMHBI U CIUHHUIBI UX
U3MEPEHUs, CKOPOCTb.

buomorus: kieTka, oOpraHm3M, JKOCHCTeMa, Oumocdepa, MaKpo- U
MHUKPO3JICMEHTBI, BATAMHUHBI, 0OOMEH BEII[CCTB B OPraHU3Me.

I'eorpadusi: MUHEpalbl, TOPHBIC MOPOJbI, MOJIC3HbIC UCKOMAaeMbIC, TOILIMBO,
peCypCHI.

TexHomorns: XUMUYECKasi MPOMBIIIICHHOCTh, METAJLTypPIHs, MPOU3BOJICTBO
CTPOMTEIBHBIX MAaTEpPHANIOB, CEJIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, IHIICBAs
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKass  IPOMBIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETHUYECKHX TPErapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHAJIOB,
AJICKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOT HH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOT'PAMMEI 110 XMMHNHU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YarOMIMMHUCSL MPOrpaMM CpPEIHEro oOHIero o0pa3oBaHUs (JIMYHOCTHBIM,
METanpeaIMETHbIM M MpeIMeTHbIM). HaydHO-MeToauueckoil OCHOBOWM s
pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPETHEro OOIIero
00pa30BaHus SIBISIETCS] CUCTEMHO-1€ATEbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IMOAXOIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHUA NpeaMera «XUMHsS» HAa YpPOBHE CPEIHEro
o011ero 06pa3oBaHus BIIEICHBI CIEAYIONINE COCTABISIONIHUE:

OCO3HAHUE OOYYAIOUIMUMUCS POCCUNCKONW TIpa)KAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOINPEIEIICHHIO;

HaJIMIMEe MOTUBAIIMHU K O0yUCHHIO;

IEJICHAIIPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUN JTMYHOCTA HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW M UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaromIMXcs PYKOBOJCTBOBAaThCSA B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIMYKE MPaBOCO3HAHUS IKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HECHHBIE IIaHBI.

JIngHOCTHBIE pE3yJbTaThl OCBOCHMS IIpeaMmera «XHMHS» ITOCTUTaroTCs B
€IMHCTBE Y4YeOHOM M BOCIHUTATEIbHOW JAESITENIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUNOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HJleaJjaMu POCCHUHCKOIO TPa¥JAaHCKOrO OOIIECTBA, MPUHATHIMHU B OOIIECTBE
HOpMaMH W TpaBWIaMH  TOBEJAEHUS, CHOCOOCTBYIOUIMMH  Ipoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIIEHUS JIMYHOCTH
00yyJarommxcs.

JInyHOCTHBIE pPE3yNabTaThl OCBOCHUS IIpeaAMETa «XHUMUS»  OTPAXKAIOT
c(OpMUPOBAHHOCTh ONbITA TMO3HABATEIPHOM W TPAKTHUECKOH [EATEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpa:xaaHCKOro BOCIIUTAHUSA

OCO3HAHMS 00YYarOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
YBQKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTABICHUSA O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIICHUHN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3AaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU yYEOHBIX M MO3HABATENbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaThb M TNPUHUMATb MOTHUBBI, HaMEPEHHUs, JOTHKY U
apryMEHThI IPYTUX MPU aHAIHU3€E PAa3INYHbIX BHJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOI'O OTHOLICHHWSI K MCTOPUYECKOMY M HAYYHOMY HACJECIHIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TMPOLECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTHYECKOIrO
NPUMEHEHUS! XMMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh pe3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
HNOCTOSIHHOI'O TPY/Ja YYEHBIX U MPAKTHKOB;

UHTEpECAa M [03HABATEIbHBIX MOTHBOB B IMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUHY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
NO3UIMHA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEJICTBUI 3THX
IIOCTYIIKOB;

4) dopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 310poBOro u Oe3omacHoro o0pasza JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3MYECKOMY U
IICUXMUYECKOMY 3]I0pPOBBIO;

coOroIeHrsT TpaBui O€30MacHOro OOpalieHusi ¢ BEIIeCTBaMU B OFBITY,
NIOBCETHEBHOM )KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUs LEHHOCTHM MPaBWI WHIWBUAYAIBHOIO M  KOJUJIEKTHBHOIO
0€3011acHOTr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOACH;

OCO3HAHMS TOCIEACTBUN M HENPHITUS BPEAHBIX NPUBBIYEK (YHOTpPEOJICHUS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

5) Tpy10BOro0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHMX BHAAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTH€ B PCEIICHWHM MPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOErO KJ1acca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3iuyHoOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 10 XUMHUH;

YBaXXEHUSI K TPYY, JIIOJSAM TPy/Aa U pe3yJibTaTaM TPYJI0BOH JAeATeIbHOCTH,

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAIbHOM TpPaeKTOPUU
oOpa3oBaHus, Oymymieli mpodeccuu W pean3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0JI0TrNYeCKOro BOCIIMTAHMS:

AKOJIOTMUECKU 1€1€CO00Pa3HOr0 OTHOILICHMSI K NPUPOJE, KaK HCTOUYHHKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOATBHOIO XapaKTepa SKOJOTWYECKUX MPOoOJIeM, BIIUSHHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOITHON U COLUATILHON CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJb30BaHUS JOCTKCHHN XUMHUM  JUIs
pelieHrs BOMPOCOB PallMOHATILHOTO MPUPOIO0NOIL30BaAHNS;

AKTUBHOI'O HEINPUATHS JIEUCTBUN, NPUHOCIIIUX BpEl OKpYKaloLIen
NPUPOJHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJIATOMPUSTHBIC KOJIOTHUECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBpAIIaTh UX;

HAJIUYUsSl Pa3BUTOrO SKOJIOTHYECKOT0 MBIIIIEHHUS, YKOJIOTUUECKON KYJIbTYpHI,
OIbITA JEeSATETbHOCTU AKOJIOTUYECKOI HAIIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOMN
MpaKkTUKE, CIOCOOHOCTM M YMEHHUS aKTHUBHO MPOTHBOCTOSITH  HJEOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl CHeUM(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMHUPOBAaHUN PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETOCTHOTO
NIPENICTABIICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M peuIeHUH MpoOJieM COXpaHEHUs
IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM JJiIE  COBPEMEHHOM
MUBWIN3ALUU: B €€ TyMaHUCTUYECKON HAMpaBIICHHOCTH U Ba)XXHOM pOJIH B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH II100adbHBIX IPoOIeM
YCTOMYHMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, IHEPIETUUECKOM, MUILEBON U
IKOJIOTHUECKON O€30MacHOCTH, B PAa3BUTUM MEIUIIUHBI, O0ECIICUYEHUU YCIOBHM
YCHEUIHOTO TpyAa U DKOJOTHMYECKU KOMMOPTHOM KU3HM KaXKIOro YJIeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh



TIOJTy9daeMble 3HAHUSI JIJIS1 aHAIM3a ¥ OOBSICHEHUS SIBJICHUH OKPYXKAIOMIEro MUpa U
MIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOYCHHS Ha
OCHOBE HAy4YHBIX (DaKTOB W MMECIONIUXCS JaHHBIX C IEJIbI0  TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHLHO WCIOIb30BaTh XHUMHUYECKUE 3HAHHS IS
pelIeHMs MPOoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K IO3HAHUIO M UCCIIeIOBATEIbCKON ACITETbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWNA TIO XWMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TPyJa B Pa3IUYHBIX cdepax MpodhecCuOHATBLHOM
NeSITeTHHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHble pPe3yJbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOYAOT:

3HaUYMMbIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAayYHbIC MOHSTHUS, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAYyYHOW KapTHHBI MHUpPa H CHEeNU(UKYy METOJO0B TIO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, SHEPTHs, SBICHUE,
IPOIIeCC, CUCTEeMa, Hay4YHbIH (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIEIOBaHNE, HAOIIOACHHE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBIC Y4eOHbIE NEHCTBUS (MO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PEryISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKLIMOHAIBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH OO0 y4JaromIuXCs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIE
JICWCTBUS B MIO3HABATEILHON U COLMAIIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJISATHBHBIMH
ICUCTBUSIMU.

OnJageHune YHUBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMM

1) 6a30Bble JIOrHYecKue JAeicTBUSI:

CaMOCTOATETLHO  (OPMYNIHpPOBAaTH W AKTyaIM3UPOBaTh  MPOOIIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeiATh 1LEIU JCSITEILHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C ITOCTABJICHHBIMU LIETAMU;

WCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUU NPUEMBI JOTMYECKOTO MBIIUICHHUS —
BBIJICTIATh XAPAaKTEPHbIE MPHU3HAKW MOHATUM M YCTAHABIMBATh MX B3aWMMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJI KJacCU(PUKAIIMU BEIIECTB MU
XAMUYECKHUX PEaKIIUi;

YCTaHABIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXKICHUs (MHIYKTUBHbBIC, JIE€IYKTUBHbBIC, 10
AQHAJIOTHH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3AKITFOUCHUS;

IMPUMEHSTH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, MPE0OPA30BBIBATH MOJIEIbHBIC MPEICTABICHUS — XUMHUUECKUI
3HaK (CHMBOJI) OJJE€MEHTa, XUMH4YecKas (QopMmysa, YpaBHEHHE XHMHUYECKOU
peakIuu — TMpU PEIICHUU Y4eOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh Ha3BAaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAaMU METOJIOB HAy4YHOTO MO3HAHHUS BEIIECTB U XHUMHUYECKHUX
peaKLuil;

dbopMyIHpOBaTh 1IETU U 33a/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITENhHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI 11 (POPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

BJIQJIECTh HABBIKAMU CaMOCTOSATENIBHOIO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKHUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 3a XOJ0M
npoLecca, CaMOCTOATENIbHO IPOTrHO3UPOBATh €ro pe3ysbTar, (popMyaIupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIIAaHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOM HCCIEOBATEIbCKOM U MPOEKTHOM
JESATENbHOCTU, TPOSBISATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajlady, MPUMEHEHUIO PA3IUYHBIX
METOA0B MO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCA B Pa3JIMYHBIX HWCTOYHMKAX UWHopMamuu (Hay4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJAEp)KaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIIMIO PA3IMYHBIX BUAOB U (OpM
npeACTaBIEHUs, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYMBOCTH;



dbopMyTHpOBaTH 3aMpPOCHl U MPUMEHATh PA3IMYHBIE METOBI MIPU TOUCKE U
orbope wuHPOpMANKMKM, HEOOXOMMMOW IS BBIMOJHEHUS Y4YeOHBIX 3aaad
ONPEIEIIEHHOr O THUIIA;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIONCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMANIBHYIO  (GOpMY  IPEACTABICHHUS
uHdopManuu (cxembl, rpadyKH, JUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTUEC);

UCIIONIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa NpH paboTe C
XUMUYECKON WHGOpMAIMEe: TPUMEHSITh MEXKIpeAMETHbIe ((DU3udeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CpEICTBA
HATJISITHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajiora W/Wim
JUCKYCCUH, BBICKa3bIBaTh  HAeH, (GOPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPE/IOKEHHOM 3a1a4H;

BBICTYIIaTh C TIPE3CHTAIMEH pe3ylIbTaTOB ITO3HABATEILHON EATEILHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIHFHO HIIM COBMECTHO CO CBEPCTHUKAMM TPH BBHITTOJIHCHHH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, PeM3aIluu y4eOHOTO MPOEKTa U (HOPMYITHUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COrJIACOBAHUA MO3ULMNU B
X0J1¢ 00CYKJICHHSI 1 0OMEHA MHEHUSIMH.

OByajieHre YHUBEPCAJIbHBIMH PETyJISTHBHBIMH JI€HCTBUSIMMU:

CaMOCTOSITETTLHO TUTAHUPOBATH M OCYIIECTBISATH CBOKO ITO3HABATEIHHYIO
JEATENbHOCTh, OMpenensis e¢ Iead W 3amadyd, KOHTPOJIMUPOBATH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  alrOpUTM JIEeUCTBHM TIpH
BBITIOJTHEHWM YYeOHBIX M UCCIENIOBATEIbCKUX 3a]ad, BbIOMpaTh Hambosee
3¢ eKTUBHBIN CMOCO0 WX perieHus ¢ Y4ETOM TOMYyYCHHsS] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYCCKHUX PEAKIIUSX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CamMOaHallh3a
Y CaMOOIIECHKH.

IHPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenMerHble pe3ynbTaTbl OCBOEGHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHUYECKOHM  COCTaBIISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHUU SIBICHUU



Opupoabl, B  (OPMUPOBAHMM  MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(yHKIMOHAIBHOW IPAaMOTHOCTH, HEOOXOUMOM /1JIs1 pelIeHHs TPAKTUUYECKUX 3a1a4
U 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarollMe TMOHATUS (XUMHUYECKHM DIIEMEHT, aToM, JJIEKTPOHHAs
000J104Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUUECKas]
CBsI3b, CTPYKTypHasi gopmyina (pa3BépHyTass M COKpauléHHas), MOJb, MOJIIpHas
Macca, MOJSIpHBIM OOBEM, YrIepoJAHBI CcKener, (yHKIHMOHAJIbHAs TIpynna,
paauKai, U30Mepusi, U30MEpPbI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOA W a30TCOJEp KAIIME COCIUHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUsI MAaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalyue B OCHOBE IOHMMAHMS IPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJOTMYECKUE CBEICHUS O CBOWCTBAxX, COCTaBe, IMOJIYYCHUH U
0€30MaCHOM HCIIOJIb30BAaHUM BaKHEWIIMX OPraHWYECKHX BEIIECTB B OBITY U
IPAKTUYECKOM 1eSITEeIbHOCTH YeJIOBEKA;

c(OpMUPOBAHHOCTh YMEHMI BBISIBJISATH XapaKTepHbIE MPU3HAKU IOHSITHUM,
YCTAHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHITHS NpU
OMKMCAHUM COCTaBa, CTPOCHHUSI U MPEBPALICHUI OPraHUYECKUX COSAMHEHUM;

c(OpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY IS
COCTaBJICHUsSI MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpaIEHHON)
dopMyn OpraHMYeCKHMX BEIIECTB W ypaBHEHUH XHUMHUYECKUX pEaKIui,
U3rOTABJIMBATh MOJEIU MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILIIOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI' O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUI0 K OINPEACIEHHOMY
KJlaccy/Tpynne COoeAMHEHU (yriaeBOAOpPOIbl, KHUCJIOPOJA M a30TCOAEp KaIlue
COCIIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHM:), [aBaTb WM Ha3BaHUA 110
cucremarnuecko HomeHknarype (IUPAC), a Takxke NpUBOAUTH TPHUBUAILHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPOMWIEH, AalleTUJIEH,
ATUJICHIJIMKONb, TIUIEpUH, (eHos, (popmasiblerui, aueTaibleruj, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0KO034,
dpyKTO3a, KpaxmMa, LeJI0I03a, MIULIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENATh BHUABl XUMHYECKOM CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIEC U KPATHBIC);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranuuyeckux BeniectB A. M. bytiiepoBa jisi 00bICHEHUS! 3aBUCUMOCTU CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHUSI MaCChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTepuU30BaTb  COCTaB, CTPOCHHUE,
buznueckre U XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTETICH Pa3THMUHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOMUJIEH, aleTUJICH,
Ooyranuen-1,3, merwnOyraauen-1,3, GeH30J, METaHOJ], ATAaHOJ], STUJICHIJIUKOJb,
[JIAIEPUH, (EHOJ, aleTalbJIerua, MypaBbUHAs M YKCYCHas KHUCIIOTBHI, TJIIOKO3a,
KpaxMall, [eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJy HHUMH YpPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHYECKUX PEaKIUil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOYHUKH YTIIEBOIOPOIHOTO
Colpbd  (HEQTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HMX NEPEepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MEpepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHUS 10 XUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM IMPOJYKTa
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 MCXOIHBIX
BEIIIECTB WIH MPOIYKTOB PEAKIUH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHUHN (HaOMI0AeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBICE XHWMHYECKUE 3HAHUS IS TPUHATHS pPEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C BEUIECTBAMH M HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTb YMEHUM COOIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXe MpaBuiia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATH U BBINOIHATh XUMHUYECKUIM
AKCTIEPUMEHT (TIPEeBpAIllEHUs OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, IMOTYyUYEHHUE
TUJIIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIIECTB, JICHATypallus OEIKOB MpPH HArpEeBaHUM, I[BETHHIC PEAKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIaMM TEXHUKU O€30MaCHOCTH TMpU OOpalleHUuu C
BEIIECTBAMU U JAOOPATOPHBIM OOOPYIOBAHHEM, MPEACTABIATh PE3YJIbTAThHI
XUMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATH BEIBOALI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uHbOpMAIIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBAa MacCOBOM
uHbopmaru, IHTepHeT U ApyTUX);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1[eJ1eco00pa3HOro MoBeAeHUS B OBITY W TPYAOBOM JEITEIBHOCTH B IEJAX
COXpaHEHUs] CBOEro 3J0pPOBbSl U OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca mokasarens [IJIK, moscHATh Ha mpuMepax CrocoObl
YMEHBILICHUSI W TPEAOTBPAIICHUS HX BPEIHOTO BO3JEHCTBUS Ha OpraHU3M
YeJIOBEKA;

JUTsl OOYYarOIINXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBBS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEeNbIX U CIHA0OBUIALIIMX OOYyYarolUMXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3amucn XUMHYECKHX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmas u HeopraHmdeckas
XUMHUS) OTPaXKaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B TIO3HAHWUU SIBJICHUU
npuposbl, B  (GOPMUPOBAHUM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUIECKUX 3a71a4
U DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHHWH, KOTOpas  BKJIKOYAET:
OCHOBOMOJIAralomue MOHATUS (XMMHUYECKUNA SJIEMEHT, aToM, W30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJSPHBI OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas CBSA3b
(KOBaJIEHTHAsI, MOHHAs, METAJUTMYECKasi, BOJIOPO/IHAS ), KPUCTAIUIMUECKas PelIETKa,
TUANBl ~ XUMUYECKUX  PpPEaKUUl, pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAS JIUCCOLMALUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakli, XUMHUYECKOE pPABHOBECHE); TEOPUM W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOU Auccouuranuu, nepuoguueckun 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJOTUUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MaCHOM HCIOJIb30BAHUM BAXKHEHUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTb YMEHHUM BBISIBJISATh XapaKTepHbIC MPU3HAKU TOHSTHH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MIPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOIH30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMYT BEIMIECTB W  YPAaBHCHHWH  XUMHYECKHUX  PEAKIUH,
cucremaruueckyro HomeHknaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalIEHAs U3BECTh, TUTHEBAS CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHU OINPEACIATh BaJCHTHOCTD M CTENEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMUYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METaJNINYECKasi, BOJOPOHAS) B COCAMHEHUSIX, THI
KPUCTAIJIMYECKOW PEHIETKM KOHKPETHOrO BelIeCTBa (aTOMHAasi, MOJICKYJSpHAas,
MOHHAs, METAJUTMYECKas1), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCOUHECHUM,

c(hOpMHPOBAHHOCTh YMEHUN yCTaHaBJIMBaTh IPUHAIEKHOCTh
HEOPTraHMYECKUX BEIIECTB IO HMX COCTaBYy K OMNPENCIEHHOMY KJaccy/Tpymrme
COeIMHEHUHN (MPOCThIE BEMIECTBA — METAJJIBI U HEMETAJIbl, OKCUbl, OCHOBaHU,
KHUCJIOThI, aM()OTEpPHBIE TUIPOKCHIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
U. MenpneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONIYI0, OOBSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKMX »3JieMeHTOB |—4 mnepuonoB Ilepuonnueckoir cHUCTEMBI
xumuueckux snemeHToB JI. WM. MeHpaeneeBa, ucnonb3ys MOHATUA «s-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYeCcKue YPOBHU», OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAUHEHUN
1o repuojam u rpymnmnam [lepuoanyeckon cucteMsl XUMUYECKUX diieMeHToB 1. U.
Menneneena;

chOpMUPOBAHHOCTb YMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETHUYECKON CBSI3M MEXK]Y HEOPraHUWYECKUMU
BEII[ECTBAMU C NMOMOIIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHMSI KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIHH TI0
pa3NUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolluX BEIIECTB, TEIJIOBOMY
ah(eKTy peakiu, U3MEHEHUIO CTCIEHEH OKHCICHHS 3JIEMEHTOB, 00PaTUMOCTH
peaKklMM, YYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IudHBIX
THUIIOB, TOJIHBIE M COKpAIllEHHbIE YPABHEHMSI PEaKIii HOHHOT'0 OOMEHA, yYUThIBAs
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKLINU UAYT O KOHIA;



c()OpMHPOBAHHOCTh YMEHUM MPOBOJUTH pEAKLMH, MOATBEPKIAIOIIHNE
KAUYECTBEHHBI COCTAaB pA3JUYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMUPOBAHHOCTh YMEHHMM  PAaCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAaHOBUTEINIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOro OajaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKOU
peaKIu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero BozaeicTBus (nmpuniun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE MPOLECCHI,
JeXallue B OCHOBE IIPOMBIIIJICHHOIO NOJYYEHUs CEPHOW KHCIIOThI, aMMHAaKa, a
TaKke C(POPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLMX HAyYHBIX NPUHLHUIAX WU
AKOJIOTMYECKUX MPOOJIeMaxX XUMUYECKOr O IPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHUS C HCIOJIb30BAHUEM
HOHATHUSL «MAaccoBasi JOJs BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHHH Ta3oB
IpY XUMHYECKHX PEaKIMIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WM O0BbEMY OJHOIO U3 YYACTBYIOIIMX B PEaAKIMU
BEIIECTB, TEIUIOBOTO 3((eKTa peakluyd Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUU;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao v JabopaTOpHbIM OOOpYJIOBaHMEM, a TakKe IMpaBuiia OOpalleHUs ¢
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIOJHEHHIO JIaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATh XUMHUYECKHI
AKCIIEPUMEHT (pa3jioKeHHE MEPOKCHIA BOAOPOJAa B MPHUCYTCTBUU KaTalu3aTopa,
OIIPE/CJICHUE CpEeAbl PacTBOPOB  BEIIECTB C IOMOULIBIO  YHUBEPCAIBHOIO
MHIUKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKivy,
peaklM¥ MOHHOTO OOMEHA, KayeCTBEHHbIE pEaKIUuu Ha cyib(ar-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPHUMEHTAJIbHBIX 3aJad IO
temaM «Mertams» U «Hemeramibl») B COOTBETCTBHM C INPAaBWIAMHM TEXHUKU
0€30MacHOCTH MPHU OOPAILIEHUHU C BEIIECTBAMHU U JJaOOPATOPHBIM 000pPYAOBaHUEM,
NPEJICTAaBIATh PE3YJbTAaThl XUMHUYECKOTO 3KcIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIUX pEaKIMid U (POPMYIHPOBATH BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUH KPUTHUYECKH AaHAJIM3UPOBATH XHUMHYECKYIO
uHbOpMAIINIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1eaecoo0pa3Horo MoBEeAEHUS B OBITY W TPYAOBOM JESITEIHHOCTH B IEIAX
COXpaHEHUs] CBOEro 3J0pPOBbSl U OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JECHUCTBUS HA dKUBbIE OPraHU3MbI OMPEIECIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens [IJIK, mosicHIT, Ha mpuMmepax CrocoObl YMEHBIIEHUS U
MPEAOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 0OYy4YaroIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
NPUMEHSATh 3HAHWA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHenbIX U CHa0OBUIALIMX OOYyYarolUXCsi: YMEHHUE UCIOJIb30BaTh
penbepHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XMMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne ni/m KonTpoabnsbie | IlpakTnueckue
NMporpamMmel Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchbl
Pasnea 1. Teopernueckune 0CHOBbI OPraHMYeCcKOd XUMHH
IIpeamer oprannyeckon xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEIMHEHUH A. 3 0 0
M. Bytneposa
Hroro no pazgeny 3
Pa3nen 2. YrieBoaopoasl
2.1 [IpenenbHblE YrIeBOAOPOABI — aJKAHbI 2 0 0
2 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 0 1
' aJIKaIMCHBI, AJIKUHBI
2.3 ApoMaTH4eCcKHe YIrieBOA0PObI 2 0 0
54 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1 0
' uXx rnepepaboTka
Hroro no pazgeny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeuHeHUust
3.1 Cnuptel. ®eHon 3 0 0
Anpneruasl. KapO0oHOBBIE KHCIIOTHI.
3.2 ACTIVIET. 2P 7 0 1
CrnoxHble 3(hupbl
33 VYrneBobl 3 1 0




Hroro no paszneny 13
Pasnen 4. A3orconepxkaiiue opranudeckue coeJHHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeINHEHUS

5.1 [Tnactmaccer. Kayayku. Bomokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3/iesioB U TeM nupposBbIe
Ne n/m P Konrpoabusie | IlpakTHyeckue (uuhp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypchbl
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Ctpoenue atoMoB. [lepuoanyeckuii 3aKkoH
1.1 u Ilepuonnyeckas cucteMa XMMHUYECKHUX 3 0 0
aneMmeHToB /. 1. Menneneena
12 Crpoenue BemiectBa. MHOTOOOpasue 4 0 0
BEIIECTB
1.3 XHWMHWUYECKHUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xummust
2.1 Mertanis 6 0 1
2.2 Hemerannsl 9 1 1
C
)3 BSI3b HEOPTaHUYECKUX U OPraHUYECKUX ) 0 0
BEIIECTB
Uroro no pazgeny 17
Pa3zpnen 3. Xumus v KuU3Hb
3.1 XUMHUS ¥ )KU3Hb 4 0 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KonunyecrBo 4yacos DJIEeKTPOHHBIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Koutpoabupie | Tpakruiecikue f[[:syqeﬂuﬂ :)lﬁ[()l;l;.onaTenbﬂme
padoThbI padoTsI pecypesI
| IIpenmeT OpraHu4ecKoi XuMuH, e | 0 0
BO3HHKHOBEHHUE, PA3BUTHUE U 3HAUCHHE
Teopust CTpoeHUsI OpraHUYECKUX
2 coenqunenu A. M. bytieposa, eé 1 0 0
OCHOBHBIEC MOJIOKEHUS
[IpencraBnenue o KIaccuPpUKaIUN
3 opraHnyeckux BeuecTs. Homenknartypa | 0 0
(cucTemaTuveckas) U TPUBHAIbHbBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1 0 0
TOMOJIOTHUECKHUH PsiJT
5 Mertan u 3TaH — npocTeume 1 0 0
MPEICTAaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBONCTBA 1 0 0
7 OTWJIEH U MPOMUIIEH — MPOCTEHIINe | 0 0
MPEACTABUTENH AJIKEHOB
g [Tpaktrueckas padota Ne 1. «I[lomyduenue | 0 |
ATUJICHA U U3yYEHUE €TI0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 meTtuinOytaauen-1,3. [lomyuenue 1 0 0

CHUHTETHYECKOTO KayuyyKa 1 PE3UHBI




AJIKMHEBL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUM psAll. ALIETHICH —
MPOCTEUIINN MPEJICTABUTEIb ATIKUHOB

1 Boluncnenus 1o ypaBHEHHIO XUMUYECKOM
peakiuu

12 Apensbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnyeckas CBSA3b yIiI€BOJIOPOAOB,
MPUHAIJISKAIUX K PA3IUYHBIM KJlaccaM
[IpupoaHble HCTOYHUKH YTIEBOAOPOAOB:

14 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
ra3bl, HeTh U POJYKTHI €€ IepepadoTKu
[IpupoaHble HCTOYHUKH YTIIEBOJOPOAOB:

15 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIE
rasbl, He()Thb U IPOJIYKTHI €€ mepepadoTKH

16 KonTposbHas padbora 1o pazueny
«YT1eBoA0pOABI»

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHos. BogopoaHas cBs3b

18 MHOroatoMHble CIUPTHI: ITHIICHTITUKOJIb U
TIULEPUH

19 ®DeHOo: CTPOCHHUE MOJIEKYITbI, PU3NYECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruasl: GopManbaeTul u
aneTanbaerusl. AeToH

’1 OaHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHAas

22 [Tpaxktuueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBDY

CTeapI/IHOBaH " OJICMHOBAs1 KHCJIOTHI, KaK

23 MIPEACTAaBUTEIM BBICIIUX KapOOHOBBIX
KHUCJIOT

24 Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBHE
CrnoxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
3¢pupoB

26 JKupsl: ruponn3, IpuMeHEHUeE,
OuosioruuecKasi pojb )KHpPOB
YTneBoasl: cOCTaB, KJIACCH(PHUKALINS.

27 BakHelue mpeacTaBUTENN: III0K034,
bpykTo3a, caxaposa

)3 Kpaxman u niemuono3a Kak mpupoIHbIe
MOJIMMEPHI
KonTponbHas pabota no pazaeny

29 «Kucnopoaconepxaiire opraHu4ecKue
COCTUHCHUS

30 AMMWHBI: METHIIAMHAH U aHWINH
AMUHOKHUCIIOTHI KaK aM(OTepHbBIE

31 OpPraHUYEeCKUE COCTUHEHUS, UX
OunoJjiornueckoe 3HaueHue. [lenTuasl

1 benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

1 OCHOBHbBIC TOHATHUS XUMUN
BBICOKOMOJICKYJISIPHBIX COECJIMHEHUHN

34 OCHOBHBIE METOIBI CHHTE3A




[InacTMaccel, Kaydykud, BOJOKHA

BBICOKOMOIJICKYJISIPHBIX COCJIMHEHUH.

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 9acoB

Bcero

KonTpoabHble
padoThI

IIpakTHYeckue
padoThI

Hara
H3Yy4eHH s

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aToMOB

Ilepnonnueckuii 3akoH u [lepuonnueckas
cUcTEMa XUMMHYECKUX 31eMeHTOB J[. 1.
MeneneeBa, ux cBsi3b C COBPEMEHHOMN
TEOpUEH CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JICMEHTOB U UX COEIMHCHUM 10
rpynmnaM u nepuoaam. 3HaueHue
MEPUOTMYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux 3yemenToB .M. Menaeneena B
Pa3BUTHUU HAYKH

CrpoeHue BemiecTBa. XuMU4ecKas CBs3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBA3b

BaneHTHOCTB. DNEKTPOOTPUIIATEHLHOCTD.
CreneHn okucieHus. BemecTsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHbBIE U KOJTOUIHBIE PACTBOPHI.
MaccoBast 101151 BElIeCTBa B pacTBOpeE




Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHU4ecKux coequHeHui. ['eneTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccudukanus XuMHYeCKUX peakiuii B
HEOPraHWYECKON U OPraHUYeCKON XUMUU.
3aK0H COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMble peakiuy.
XMMH4ecKoe paBHOBECHE

10

[IpakTrueckas padora Ne 1. «Bnusiaue
pa3M4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIINN»

11

DnexkTpoauTHyeckas qucconuanus. [lonstue
0 BojopoHOM Tokazarene (pH) pactBopa.
Peakiiun nonnoro oomena. ['muponus
OpPraHMYECKUX M HEOPTaHMUECKHUX BEIIECTB

12

OKHUCITUTENLHO-BOCCTAHOBUTEIILHBIC
peaxiun. [TonsiTre 00 3neKTponn3e
pacIIaBOB U paCTBOPOB COJICH

13

Konrponsnas pabota no pazuery
«TeopeTnyeckrie OCHOBBI XUMUI

14

Mertaubl, ux nojoxenue B [lepuoguyeckoi
CHUCTeMe XUMHUYECKUX demeHnToB J[. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01HMe pu3ndecKue CBOMCTBA
METAJIJIOB




15

CrutaBbl METAJIOB. DIEKTPOXUMHUYECKUH psift
HaNpsHKEHUH METaIoB

16

XHWMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HaTpUH, Kajauk, KaJablui, MarHUi,
ANIOMUHHN) U UX COeTMHEHU N

17

XHWUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCIUHEHUU

19

[TpakTtrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
«Metamib»"

20

HemeTamiel, X OJIOKEHHE B
[lepuoanueckoit cucTeMe XMMHUYECKHIX
anemenToB 1. . MenpaeneeBa u
0COOEHHOCTH CTPOEHHUSI AaTOMOB

21

Pu3NYeCKUE CBOKWCTBA HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha MpuMepe
KHCIopoJia, cephl, hocdopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPBI U UX
COCTUHEHUN

23

XuMHYecKue CBOMCTBA a30Ta, pocodpa u ux
COCIUHEHUN

24

XHUMUYECKUE CBOMCTBA yriiepoaa, KpeMHUS U
HUX COeIUHCHUM

25

[IpumeHeHre Ba)KHEUIIINX HEMETAIIIOB U UX
COCIUHEHNN

26

O060011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110




teMe «Hemeranneny. Beruucienus no
YpaBHEHUSAM XUMHUYECKHUX PEaKIHil 1
TEPMOXHUMHYECKUE PACUETHI

IIpakTueckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTANIBHBIX 33/1a4 110 TEME 1
"Hemeranmnbl"»

)3 Kontponbhas padota o remam «MeTauibiy |
u «Hemeramib»

29 Heoprannueckue u opraHu4eckue KUCIOThI. |
Heopranunueckue u opraHnyeckrue OCHOBaHHS
AmboTepHbIe HEOpraHUYECKHUe U

30 OpraHuYecKue coequHeHus. ['eHeTnueckas 1
CBSA3b HEOPTraHUYECKUX U OPraHUYECKUX
BEILIECTB
Posb xumuu B 06ecrieueHu 3KOJI0THYECKOM,

31 SHEPTEeTHUECKOM U MUIEBON OE30MaCHOCTH, 1
Pa3BUTHU MEAUIUHBI
[IpencraBienust 06 OOMKUX HAYUYHBIX

32 MPUHIMUIIAX TPOMBIIIEHHOTO MOJIYYEHUs 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUPE BELLIECTB U MaTEPHAIIOB 1

34 XHUMHA U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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