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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpEAHEro oOlero ooOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONW MPOTPaMMBbI  CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIx B DenepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€trom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMbI, H
OCHOBHBbIX TnoNoXkeHni «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINpPEAETICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U Pa3BUTUSL OOYUaIOUIUXCSA CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuentyanbHble nonoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpUIAIOIIMM 3TallOM  peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YEeJIOBEeKa, a TaKkKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHUsl CPEICTBAMU Y4EOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMMe O XUMHHM C Y4€TOM crneun(uKd HayKd XUMHM, €€ 3Ha4eHHs B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TaKXKEe C Y4YETOM
o0mMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuMHsl KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyro posib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAIIMOHATIEHOIO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
OpUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BOZMOXHBIMH 001aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEUTHOTO



TpyJda W KU3HU KaXI0oro wieHa oOmectBa. CoBpeMEHHass XMMHS KaK Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOMIMMU MHENSIMH W NPUHIUIAMU CPEIHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, MPOJOHKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBisiomuMu  IpeAMeTa  «XUMUS»  SBIAIOTCA 0a30Bble  KYpChl —
«Opranndeckas xumus» u «OOmas W HEOpPraHWYECKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHHWM MO HEOPTraHWYECKON XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIeld XUMUU) U
OpraHn4YecKou Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Y4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONpPEAEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAaKOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMUMHUYECKHX U  DJICKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemecTB. CBelneHHs 00 H3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMdeckod XUMHM IOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUs IEepBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIAaCCU(UKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[lonx HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOr0 YPOBHS
paccMaTpUBaeTCs M3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKH MaTtepuan © (PaKTOJIOTHYECKHUE CBEIEHUS O BeEIIecTBaX U
XUMHUUYeCcKol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
MEePUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOMOJIOTHYECKUX TO3UIUH,
riy0o)ke TIOHSATh MCTOPUYECKOE W3MEHEHHE (YHKIIMI 53TOro 3akoHa — OT
00001aro1Iel 10 0OBICHSIONIEH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHMM O BaXXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XHMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHseTrcs B Kypcax 10 um 11 kmaccoB



AJIEMEHTAMU COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUECKUNA W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHUU C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIMIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUW, PEUIEHUS WHTEIUICKTYAIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  HU3YyYEHHUSI  OPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OOYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI IS MOHUMAHMS
dunocopckux uaed, TakMX Kak: MaTepUaIbHOE E€IMHCTBO HEOPTaHMYECKOTO M
OpraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIIEpUMEHTa U
pelieHrs TMPOTHUBOPEYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMUECKUX IpoOieMm, a
Takke NpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JaromMxcss NPUHATBIE NPOrpPaMMOM IO XUMHUU TMOJXOJbl K OIPEAEICHHUIO
COJIEp)KaHUsI M TOCTPOEHUS NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX ©0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pEUICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOAUMBIX JIJIsl MPUOOPETEHHUSI OTIbITA MPAKTUYECKON
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpemnojgaBaHus XMMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIEpKaTeNIbHOM XapaKTEPUCTUKHU LeJied HW3Y4YeHUs MpelMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEeJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJbTYyphl. C
METOJMYECKOW TOUKM 3PEHUSI TAKOM MOAXOJ K OINPEACICHHUIO LIEJEH H3y4YEeHUs
MpEeMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHs TJIABHBIMHU IEJIAMH W3Y4YCHHS IpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:
dbopMUpPOBAHUE CHUCTEMBbl XMMHUYECKHMX 3HAHMN KaK Ba)KHEWINEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOW JI€kKAaT KIIFOYEBbIE
NOHATHUS, (YyHIAMEHTAJIbHBIE 3aKOHBI M TEOPUH XWMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHE U MOHUMaHHUE CYIIHOCTH JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEH UX PAa3BUTHS U CTAHOBJICHMUS;



dopMupoBaHHEe W pa3BUTHE MPEICTABICHHA O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB M XWMHUYECKHX DPEaKIHid, HEOOXOIMMBIX MJIsi MPHOOPETCHUS YMEHHIA
OPUEHTHPOBATHCSI B MUPE BEHICCTB U XUMUYECKUX SIBICHHUH, UMEIOIINX MECTO B
IPUPOJIe, B MPAKTUUECKOHN U TTOBCETHEBHOM JKHU3HH,

pa3BUTHE YMEHHUU M CIIOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HAOIIOJCHHEM U
OOBSICHEHUEM XHUMHUYECKOTO SKCIEPUMEHTA, COONIOJICHHNEM IMPaBHI 0E30MacHOTO
oOpaIieHus ¢ BEIeCTBaMHu.

Hapsiny ¢ aTuM, copepikaTellbHas XapaKTepUCTHKA TIeJIel M 3a1a4 U3ydeHUsI
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPHOPUTETAMHU B CUCTEME CpeaHero oomero oopazoBaHus. CeroaHs B
NpPENoJIaBaHNK XWMHUA B OOJIBIIECH  CTENEHW OTHAETCS  MPEANIOYTCHHE
NPaKTUYECKOH KOMIIOHEHTE COJCpKaHUs OOydYeHHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0011€00pa30BaTeIbHON OpTraHM3aliy, BIIAJICIONIErO He
HaOOpoM 3HaHU#, a (PYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSMHU aKTUBHOTO IOJYYCHUS] 3HAHWUN W MPUMEHEHHS MX B PEATBHOU >KU3HU
JUTSL PeIICHUS IPAKTUICCKHUX 3a/1a4.

B cBs3M ¢ 3TMM TpU HW3YYEHUH TMpeaMeTa «XUMHs» JIOMUHHPYIOIIEe
3HAYCHHE MPUOOPETAIOT TaKKe IIeTU U 33]Ja4UH, KaK:

amanTanys oOy4aromuxcs K yCJIOBHAM JTMHAMHYHO Pa3BUBAIOLIETOCS MHpA,
dopMHpOBaHHE  HMHTEIUICKTYyalbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K
caM0o00pPa30BaHUI0, COTPYTHHUYECTBY, CAMOCTOSATEIEHOMY MPUHSITHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEUIECTBAMU M UX
pUMEHEHHEM;

dopmupoBaHre y OOYyYarOMIMXCSl KJIFOUEBBIX HABBIKOB  (KITFOYEBBIX
KOMIICTEHIIMI), MMCIONUX YHHBEPCAILHOE 3HAYCHUE IS PAa3IUYHBIX BHUJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJieM, MOUCcKa, aHaiau3a U 00pabOTKKM MH(POPMALINH,
HEOOXOIUMBIX IS TPUOOPETEHUs] OIbITa JEATENBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TIO3HAHWU XUMHUH, a TaKkKe /I OIEHKH C MO3UIHN
DKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELLY;

pa3BUTHE IO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHUS 10 XMMHHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpPEMEHHBIC MH()OPMAIIMOHHBIC TEXHOJIOTUH JIJISl TIOUCKA U aHAINW3a YYeOHOW U
HAYYHO-TIONYJISIPHOM WH(POPMAIIMKA XUMUYECKOTO COICPIKAHUS;

dbopmupoBaHUEe U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOTIOAATETPHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU TUIAHUPOBAHUU M TIPOBEICHUM XHMHUYCCKOTO
IKCTIICPUMCHTA,;

BOCIIUTAaHWE Yy oOOydaronmmxcs YyOSKIEHHOCTH B T'YMaHHCTHYECKOM
HANpaBICHHOCTH XHMHHU, € BaXXHOH POJM B PEHICHHH TIIO0ATBHBIX MPOOIeM



paIMoOHAIBHOTO MPUPOJIONIOIB30BaHNUS, TIOTIOIHEHUSI SHEPTETHUYECKUX PECYPCOB H
COXpaHEHHUsl TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3JI0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCTIONIb30BaHUs TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBI3aHHBIX C XUMHUYCCKUMH SBIICHUSMHU.

B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHUS)
0a30BOTr0 ypOBHS BXOAHT B COCTaB MpeaMeTHON obmacTu «EctecTBeHHO-HAyUYHBIE
IPEIMETHD».

OO111ee YnCcI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpenHero obmero obpazoBanmsi, coctaBisgeT 68 gacos: B 10 kmacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 gac B Hefiemo).



COJEPXAHUE OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coenunenuii A. M. Bytieposa, e€ ocHOoBHbIE M00KeHUsA. CTPYKTypHbIE (DOPMYIIBI
OpraHWYeCKuX BelecTB. [l'oMonorus, wu3oMepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TPUBUAIbHBIE HAa3BAHUS
BOKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUI0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (II1aBJIeHHe, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBa
(peakuuy 3aMEIIeHUs M TOPEHMsI), HAXOXKICHHE B MPUPOAE, MOIyYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus moiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINHA TNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOECHHE, (DU3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TMAPATALNH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYeCKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsSI U HUTPOBAHUS), MTOJYYEHUE U NPUMEHEHUE. Tomyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTHuyeckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPUHAIICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.



[IpuponHble HWCTOYHHMKK YTIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HeTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIUTUYECKUW), mupoau3. I[IpomykTer
nepepadoTKu HeTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb U POAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeIHpOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJyUYEHHUE STUIICHA
Y U3YYEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NMPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucnopoaconepxaiiue opranuyeckue CoeJUHEHUSs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUMH C AKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIa U ATaHOJIAa HA OPraHU3M YEJI0BEKA.

MHoOroatoMHsle  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [Ipumenenne rauepuHa u TUIICHIJIMKOIIA.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerugpl U Kemowuwvl. DopManmpaerun, auneTanbACTHNA:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJYyUYEHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U
YKCYCHasi KHMCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJjid Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyeHue U NpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KUCJIOTHI KakK MPEIACTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE IEHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘umaponus
cnoxkHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonornyeckas
POJIb )KUPOB.

VYrneBoabl:  cocTaB, KilacCH(PHUKanus  YriieBoAoB  (MOHO-, JHU- H
nonucaxapupl). ['0ko3a — MpoCcTeHIMii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3HYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugom Meau(Il), oxkucnenne ammuadynbiM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bl), HaXOXKJIEHUE B MpPHUPOJE, NMPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIIOKO3BI.




Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
uetono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
MpOBE/ICHNE, HAONIOJCHHE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KauYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCIHCTBUE TJIMIEPUHA C
rugapokcuomM meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmemau(Il), BzammomercTBHE Kpaxmanga C HOJOM),
MPOBEICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEINIECTBA WM MPOAYKTA PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A30TcoziepKalllie OPraHun4eCcKUe COCTUHEHUSI.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHUYecKrue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBONCTBA aMHUHOKHUCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUJPOJIN3, IeHaTypallusl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U MX IMPEBpaIlCHUI:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalisi OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpHU3AIMU, CPEIHSST MOJICKYIspHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHIEHCAIIHS.

DKCIEepUMEHTAIbHbIE METOJbl M3Yy4YEeHUs BEUIECTB W MX IPEBpaAlICHUN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHNWE, HAYUHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJW3, CUHTE3, KjIacCU(PUKAIUs, MEePUOIUNIHOCTh, HAOIIOCHHUE,
HU3MEPEHUE, IKCIIEPUMEHT, MOICIIUPOBAHUE.

du3uka: MaTepusi, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYIa,
OPHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NIECKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.



buonorusi: kinerka, opraHm3m, Ouocepa, oOMEH BEIIECTB B OpraHU3ME,
doTrocuHTE3, OHMOJIOTMYECKH AKTHBHBIC BeIIecTBa (OENKH, YIIEBOABI, JKHPHI,
(bepMeHThI).

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHoMOTUS: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MUTAHUS,
MOOIIIUE CPEJICTBA, JICKAPCTBECHHBIC U KOCMETHYECKUE MpeTapaThl, MaTepUANIbl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUI dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI0uKa. DHEpPreTuuecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U [leproamyeckoil cucTeMsl
xuMuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM U TEpHOJaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomoponHas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[TonsTne o nucnepcHbx cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 1015 BelecTBa B pacTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIUHECHUM. Homenknarypa
HEOpPraHUYECKHX BeleCcTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIaCcCaM.

Xumuueckass — peaknusa. Kimaccupukanmss XUMHYECKMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUM TPU XUMUUECKUX PEAKIIMSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT pa3iu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XHUMHYECKOE paBHOBecHe. DaKTOPbI, BIMAKOIIME HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.



Dnektponutuyeckas auccounanus. CuiabHble U ciadble 35ekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa xumuueckux sneMeHtoB /. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOII0JCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUH HOHHOrO oOMeHa),
MPOBE/ICHUE NIPAKTUYECKON paboThl «BnusiHue pa3nuyHbIX (GaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHSATHUSI «MACCOBAs
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumust

Hemeramner. Ilonoxxkenne HemetaiuioB B llepuomnueckord  cucTEMe
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®usnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJOoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpEeMHHs)) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOJIHBIX COCTUHEHU).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramnel. 1lonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
atoMoB MeTajuioB. O0mue ¢uznueckue cBoiicTBa MeTayioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUECKUI PSIJT HAMTPSYKEHU METAIIIOB.

XHWMHUYECKHE CBOMCTBA BAKHEWIIIMX METAJUIOB (HATPHWH, KaWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pPa3IOB HEMETAJUIOB, pPEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/a4, HaOJNI0JIeHHEe M OIMCAaHHE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WM O00OBbEMA ra3oB MO WM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb



Ponp xuMun B oOecrieyeHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U IHUILECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [lOHATHE O Hay4YHBIX METOJIaX IO3HAHUs
BEIIECTB U XUMUYECKUX PEAKLINM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuasbl, KOHCTPYKIHOHHBIE MAaTEpHUalbl, KpPACKH, CTEKJIO, KEpAMUKA,
MaTepUasbl s 3JIEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJbHBIC
ynoOpeHus.

XuMHSIT U 30pOBBE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MaCHOr0 MCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCETHEBHOM KU3HU.

MexnpenMeTHsIe CBSI3H.

Peanmuzainust  MeXnpeAMETHBIX  CBA3€d MpU  HM3YYCHUH  OOmIeH |
HEOpraHu4eckol XuMuU B 11 Kiacce oCyIIeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, Tak W TOHSATUN, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAay4YHBIM (pakT, TMIoTre3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, Kiaccu(puKaius, IepUuoOIUIHOCTb, HAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIIMYMHBI U CAUHHUIIBI UX
W3MEPEHMUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTaHU3ME.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
pPECYpCHI.

TexHomorus: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYyprus, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEpPUATIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (DapMalrleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MPENnapaTroB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHUAIIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIETro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JESATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONIHUE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEICTICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HAJIM4KUE MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTH
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMUd POCCUUCKOT0 Tpa’KJAHCKOro OOIECTBa, MPUHITHIMA B OOLIECTBE
HOPMAMM U TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOINO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYAIONUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHUU U IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEeOIECHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI Pa3IMdHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayiied MpoPeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATILHOU CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JESATEIbHOCTH JKOJIOTUYECKOHU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHus] 00 OKpYKaroleM MHUpPE Kak O €IMHCTBE MPHUPOIBLI M YEJIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAHHCTUYECKOM HAIIPaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIe1aTh 000CHOBAHHbBIC 3aKTIOYCHUS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCITBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIiece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOJICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NelcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIE,

PETYJISTUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIMIUITMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JeiCTBUSI:

CaMOCTOSITeIbHO  (OPMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIH JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUA M YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KPUTEPHUHM JJs KIacCU(PUKALUKU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3YEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE IPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XHUMHYECKON
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUSA BEIIECTB M XUMHUYECKHX
peaKLnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pPa3JInYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh MUH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpPECTaBIICHHUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEITPOTUBOPEYNBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMeil: NPUMEHSATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/WiIn
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHpPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajin3aluil y4eOHOTO poeKTa U (OPMYyIUPOBATh BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHUS TO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpearaéMblid ajroput™m ACHCTBUN mpu
BBITIOJIHEHUM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
G (EeKTUBHBIN CMOCO0 MX peHieHuss ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranuyeckas XUMUS»
OTpa)KaroT:

c(hOpMUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYCCKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUH
npuposibl, B (GOPMUPOBAHWM MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pElISHUsI MPAKTUYECKUX 3a71a4



U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0OPOBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralole TMOHATUSA (XUMHYECKUHA JJIEMEHT, aToM, JJIEKTPOHHas
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIApHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAS TpYIIa,
pagukai, U30MepHUsl, U30MEpbl, TOMOJIOTMYECKUI P, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpIKAIIMEe COCAMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE I[IOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0e30MacCHOM HCIIOJIb30BAaHUM BAXHEUIIMX OPraHWYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLCHUN OPTaHUYECKUX COCAUHEHNN;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMysl OpraHMYECKHUX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHWYECKMX BELIECTB I WUIIOCTPALUU X
XUMHUUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKalline
COCJIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb KM Ha3BaHUA 110
cuctematuiyeckoil HomeHknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITWICH, MPOMWIIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHLIEPUH, (eHos, (hopMalbIerul, alueTaablIerujl, MypaBbuHas
KHCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IJII0K03a,
bpykTO3a, Kpaxmal, LeJUII0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOM CBSI3UM B
OpPraHUYECKUX COCAUHEHUSAX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTHh TIOJOXKEHUS TEOPUH CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUsI; 3aKOH COXPAHEHHMS MACChl BEILECTB;



chOPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMUYECKHE CBOWCTBA TUIHWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATaHOJ, STUJICHIJIUKOJIb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi  (He(Th, MNPUPOIHBIA Ta3, Yyrojb), CIHOCOOBI HX MNepepaboOTKH U
MPAKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJIHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUU TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICTHUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIMIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKON
MOCYJIOM W J1TabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuia OOpaiieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWIIEHA M W3YYEHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYeCKHX
BEILECTB, JCHATypalusi OEJIKOB MpU HArpeBaHWUU, IBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBMM C TIpaBWJIaMHM TEXHUKU O€30MacHOCTH TpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJOBAaHHMEM, TMPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHMX
peakuuii 1 GOpMYyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

C(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u qpyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
11€JIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEJIAX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH



ONACHOCTb BO3JIEUCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPraHUYECKHUX
BellecTB, moHuMas cmbica nokazarens 1K, mosicHITh Ha mpumepax crnocoObl
YMEHBIICHUS W MPENOTBPALICHUS WX BPEIHOIO BO3ACHUCTBHS HA OPraHU3M
YEJI0BEKA,

Ui 00y4aroUIMXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYHNHBIX METOAaX TIO3HAHMUS BEILIECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYyYaroOUIMXCsA: YMEHHE HCII0JIb30BATh
penbedHO-ToueuHyto cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX
bopmyiL.

11 KIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

C()OPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIIAIOILIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, pPOJIM XUMHHM B TIO3HAHWM SIBJICHUUN
npupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYyJbTypbl JIMYHOCTH, €€
(YyHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUsI TPAKTUYECKUX 3a/1a4
U 9KOJOTMYE€CKH OOOCHOBAHHOT'O OTHOLIEHHUS! K CBOEMY 3[I0POBBIO M MPHUPOAHOMN
cperne;

BIIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE TOHATUS (XMMHUYECKUM AJIEMEHT, aToM, M30Tom, s-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHas!, HOHHAs, METAJUIMUECKast, BOJOPO/IHAs ), KpUCTANINYeCcKas peiéTKa,
TANBl ~XUMHYECKUX  PEAKUHM, PaCTBOpP, DJIEKTPOJHUTBL,  HEIJEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUn{, XUMHUYECKOE DPaBHOBECHE); TEOPUH M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. MeHnneneena,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS dHEPTUN
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHMMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUH U 0€30M1aCHOM UCIOJIb30BaHUU BAKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTEpHbIE MPU3HAKU TOHSTH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEILECTB U UX MPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,



cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTAEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBbIM ra3, aMMHAK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XMUMHUYECKUX DJIEMEHTOB B COCAMHEHUAX DPA3NIMYHOTO COCTaBa, BUJ XUMHUYECKON
CBsA3M (KOBaJEHTHAs, MOHHAS, METAJUINYECKAsl, BOJOPOJHAsA) B COCIMHEHHUSX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAsA, METAJUIMUECKasA), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHUM;

c(pOpMUPOBAHHOCTH YMEHUM yCTaHaBIIMBATh IPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO HX COCTaBYy K OMNpeAeNEHHOMY KIiacCy/Tpyrie
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumudeckux smeMeHToB JI. M. MeHpaeneeBa, MCHONb3ys MOHATHA «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEAUHEHUUN
1o nepuojam u rpymmam Ilepruogudeckoil CUCTEMBI XUMHUYECKUX 311eMeHTOB /1. 1.
Menpaeneena;

chOPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATH XUMHUYECKHE PEaKUuu IO
pa3NUYHBIM TpPU3HAKaM (YUCIY M COCTaBy PEarupyrollux BEIIECTB, TEIJIOBOMY
s dekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiiy, y4acTHIO KaTajanu3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMHM pPa3IMYHBIX
TUIIOB, TIOJTHBIE M COKPALIEHHBIC YPABHEHUSI PEAKIMil HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



C(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3Iu4HbIX (AKTOPOB; XapaAKTEP CMEILIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHCIIOTHI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYMCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAod M J1abOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwiia oOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUJIAHUPOBATh M BBHIMOJHATh XUMHUYECKUM
DKCIIEPUMEHT (Pa3joKEHHE IMEePOKCUIA BOAOPOJAA B NPUCYTCTBUH KaTaJIM3aTOpa,
ONPENEIICHUE CpeNbl pPacTBOPOB BEIIECTB C IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peakuuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaiub» U «HeMmeTtaiiby) B COOTBETCTBHM C MPAaBUIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKUUil U (OpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, THTepHEeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUjia  IKOJOTHYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3EHUCTBUS HA KUBBIE OPTaHU3MbI ONPEICIIEHHBIX BEMIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax cnocoObl YMEHBIIECHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.
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17 [IpenenbHbIe OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI.
Bonopoanas cBs3b

18 MHOroaToMHbl€ CIUPTHI: STWICHIIUKOIb U TIIULEPUH

19 DeHoII: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

20 Anpaerupl: GOpMaIbACTH U alleTAIbICTHI. ATICTOH

)1 OaHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE KHCIOTHI:
MypaBbUHAs U YKCyCHas

2 [IpakTudeckas padora Ne 2. «CBoOHCTBa pacTBOpa yKCYyCHOM
KHUCJIOTBD»

7 CreaprHOBast U 0OJI€MHOBAsI KUCIIOTBI, KAK IIPEICTABUTENN
BBICHIMX KapOOHOBBIX KHCIOT

24 Mpina Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
JeUCTBUE

)5 CrnosxHble 3(hUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX KHUCIIOT.
IM'uaponus cnoxxubIx 3pupos

26 Kupsl: ruaponus, npuMeHeHue, OMoIOTHYecKas poJib
YKUPOB

27 VYrneBoasl: coctas, Kiaccudukaius. Baxueiinme
MpEeJICTaBUTEINHN: TIII0K03a, (PPyKTO3a, caxapo3a

28 Kpaxman u nemnrono3a Kak TpupogHbIE TOJTUMEDPHI

79 KonTtponpHas pabota no pazaeny «Kucnopoaconepxkanime
OpPTraHUYECKUE COCAMHEHUS»

30 AMWHBI: METHJIAMUH W aHWJIUH

3l AMUHOKHUCIOTH KaK aM(pOTepHbIE OPraHUYECKUe

COeIUHEHMS, X OMoJIorndyeckoe 3HaueHue. Ilentuasl




32 benku kak npUpoaHbIE BEICOKOMOJIEKYJIIIPHBIE COCUHEHUS 1
3 OcHOBHBIE UHOHSITI/IH XUMHHU BBICOKOMOJIEKYJISIPHBIX |
COEIMHEHUI
34 OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJIISIPHBIX |
coeauHenuil. [Inactmaccsl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIeKTpOHHAsI KOH(DHUTypaIys
aTOMOB

[Tepuonnueckwuii 3akon u [lepuoanueckas cucTeMa XMMHYECKUX
sneMmeHToB JI. 1. MenpeneeBa, ux CBsi3b C COBPEMEHHOI
TEOPHEH CTPOCHUSI aTOMOB

KoandyecTBo 4acoB

Bce
ro

Kourpoas  IIpakTtuuyec
HbIE KHe
padoThI padoThI

JlaTa
U3y4eHus!

JJIeKTPOHHbIE
uudgposbie
o0pa3oBareib
HbI€ pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX DJIIEMEHTOB U
WX COCIMHEHUN T10 TPYMIaM U epuojam. 3HaueHue
MEPUOUYECKOT0 3aKOHA U CUCTEMbI XMMHUYECKHUX JIEMEHTOB
J.N. MenneneeBa B pa3BUTUU HAYKU

Crpoenue BemiecTBa. XUMUUYECKasl CBSI3b, €€ BUJIbl; MEXaHU3MBI
00pa3zoBaHus KOBAJIEHTHOM CBsI3U. BomopoiHas cBsi3b
BanentHocTb. DnekTpooTpUIiaTeabHOCTh. CTENEeHb OKUCICHUS.
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS
[lonsiTHE O IUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJIJIOUIHbIE
pacTBOpbl. MaccoBas 70JIs1 BELIECTBa B paCTBOpE

Knaccudukanms 1 HOMEHKIaTypa HEOPraHUIECKUX COCTMHEHUM.

I'enernueckas cBI3b HEOPTraHNUYCCKUX BCIICCTB, Pa3JIMYHbIX
KJIaCCOB

10

Knaccugukaius XuMHuecKux peakiuii B HEOpraHu4eckon u
OpraHMYECKON XUMUHU. 3aKOH COXPAHEHHUsI MacChl BEIECTB;
3aKOH COXPAHEHUS U MPEBPALEHUS SHEPTUH ITPU XUMUYECKUX
peakusax

CkopocTb peakiuu. OOpaTuMble peakiui. XUMHYECKOe
paBHOBeECHE

[IpakTrueckas padora Ne 1. «BrnustHue pa3nuuHbix GpakTopoB Ha
CKOPOCTb XUMHUUYECKOU PEaKLIUM»

11

DNeKTpOIUTHYECKAs qUcconalus. [IoHaTHEe 0 BOJTOPOIHOM
nokazatene (pH) pactBopa. Peakunu nonnoro ooMeHa.




I'maponu3s opraHnYecKUX U HEOPraHUYECKUX BELIECTB

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC PEaKIuun. ITonsTHe 00

12 JIEKTPOJIN3€E PaCIJIaBOB U PaCTBOPOB COJIEH !

13 KonTponbhas pabota no pasneny «TeopeTnyeckie OCHOBBI |
XUMUW»
Mertauibl, ux nosoxenue B [lepuoguueckoii cucreme

14 XUMUYECKHX AeMeHTOoB J. 1. MeneneeBa 1 0COOCHHOCTH 1
cTpoeHus aromoB. O0mue pusndeckre CBONCTBA METANIOB

15 CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PsIJl HAPSKEHUI |
METAJIJIOB

16 XHUMHYECKUE CBOMCTBA BAKHEUIITNX METAILJIOB (HATPUM, KAJIUH, |
KaJIbIIMIA, MarHW{, ATIOMAHHANA) U UX COCTUHCHUN

17 XHUMHYECKUE CBOMCTBA XpOMA, MEAU U UX COCAVNHEHUIN 1

18 XHUMHUYecKre CBOMCTBA IIMHKA, KeJie3a U MX COCTUHEHNM 1

19 [IpakTryeckas padora Ne 2. "Pemenne 3KkcriepuMeHTAIBHBIX |
3a1a4 o teme «MeTtaibl»"
Hewmeramnsl, ux nonoxenue B [lepuoandeckoi cucreme

20 xuMmudeckux daeMenToB 1. V1. MenaeneeBa n 0COOEHHOCTH 1
CTPOEHHS aTOMOB

)1 ®u3nuecKue CBOMCTBAa HEMETANIOB. AJUIOTPOIHS HEMETAILIIOB |
(Ha mpuMepe Kuciaoposa, cepsl, hocdopa u yriaeposaa)

22 XHUMHYECKUE CBOMCTBA rAJIOT€HOB, CEPbl U UX COEAMHEHUI 1

23 XuMHYecKue cBOWCTBa a30Ta, (pocodpa u Ux coeTuHEeHU I 1

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KPEMHUS U UX COCTMHEHUN 1

25 [IprMeHeHne BaXXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUI 1
O06o01IeHne U cucTeMaTu3anus 3HaHui Mo TeMe «HeMeramnsy.

26 Briuucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIMM U 1
TEPMOXUMHUYECKUE PACUETHI

7 [TpakTiueckas padota Ne 3. «Pemienue skcrepruMeHTalbHbIX |
3a1a4 o reme "Hemeramisi"»

28 KonTponbhas pabota no temam «Metamuib» u «Hemeramib 1

29 Heoprannueckue u opraundeckue KUciaoTel. Heoprannueckue u 1




OpTraHU4YCCKUC OCHOBAHUA

AMdoTepHbIe HeOpraHMYEeCKHE U OpPraHUYECKUe COSTUHEHUSI.

30 I'eneTnueckas CBA3b HEOPTaHUYECKUX U OPTAHUYCCKUX BEIIECTB !

31 Poip xumun B oGecriedeHur SKOJIOTHIECKOM, SHEPTETHIECKON 1 |
MUIIEBON O€30MaCHOCTH, PA3BUTHH MEIUITUHBI

1 [IpencraBnenwus 06 0OmMUX Hay‘{HbIXVHpI/IHI_II/IHaX |
MIPOMBIIIJICHHOTO TTOJTyYEHUsT BAKHEHUIIINX BEIIECTB

33 UYenoBek B MUpPE BEILIECTB U MATEPUAIIOB 1

34 XuMHs ¥ 30pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

» Xumus / Epemun B.B., Ky3pmenko H.E., Tepenun B.W., JIpo3nos A.A., Jlynun
B.B.; non penakiueit Jlynuna B.B., OO1iecTBO ¢ OrpaHMu€HHON OTBETCTBEHHOCTHIO

«JIPOD®AY»; AkuinonepHoe obmectBo «M3narenscTBo «IIpocBerieHne»

» Xumus / 'a6puensia O.C., OctpoymoB WN.I'., CrankoB C.A., AKIIHOHEPHOE

obmectBo «M3natenbeTBo «IIpocBemenne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. M.A.Ps608, E.FO.Hesckas, P.B.JIuako Tectsl mo xumun. M.: «Dx3amen» 2019.
2. O.C.I'abpuensn, U.I'. OctpoymoB, «Xumus 10 kinacc. HactonbHast KHUTA yYUTENS»
M.: dpoda, 2017.;
3.0.C.T'abpuensn, [1.H. bepézkun «KoHTposibHBIE U TPOBEPOUYHBIE PAOOTHI 0 XUMUU
10 knacc. ba3zoBslii ypoBeHb », M.: [Ipoda, 2016.

4.AM. Paneuxnii, B.IL.I'opmkosa, JI.H. Kpyrimkosa «/lunakruaecknii MaTepuan 1mno
xumud. 10 — 11. TTocobue nns yuurens», M.:Ilpocsemenue, 2018.

5.0.C.I'abpuensan «kKoHTpoJbHBIE U POBEpPOUYHBIE paboThl 0 xuMuu 10 kitace» M.:
Hpoda, 2016

6. MLIO. I'opkoBenko. [Toypounsie pazpabotku no xumun K yueonuky O.C.
[Nabpuensna, A.C. I'yzes, I'.E. Pynsutuca. 10 kinacc. M.: BAKO 2014.
7. H.B.IlIupummua Xumus 10-11 knacceel. UHauBUAYyanbHBIN KOHTPOJIb 3HAHUM.
Kaptouku-3ananus. Bonrorpan :”Yunrens”2018
8.M.A.Psa6os, E.}O.Hesckas, P.B.JIuako Tectsl mo xumuu. M.: «Ox3amen» 2016.
9. O.C.I'abpuensn,l".I".JIpicoBa, A.I'.BBeaenckas. «Xumus 11 kmacc. Hactonbaas
kHUTa yaureas» M.: Ilpoda, 2017.;

10.0.C.T'abpuensn, I1.H. bepé3kun «KoHTposbHBIE U IPOBEPOUHBIE PAOOTHI 10 XUMHUH
11 knacc. bazoBslii ypoBenb », M.: JIpoda, 2016.

11.A.M. Papenxnii, B.I1.I'opmkosa, JI.H.Kpyrnukosa «/lugaktnyeckuii Mmatepuan no
xumud. 10 — 11. Tlocobue mst yaurens», M.:IIpocsemenue, 2016.

12.0.C.T'abpuensn, [1.H. bepéskun «KoHTpobHBIE U IPOBEPOUHBIEC PAOOTHI 110 XUMHH
11 xkmace» M.: [Ipoda, 2016

13H.IT.Tpoery6osa. [Toypounsie pa3padoTku mo xumuu. 11 kmacc.M.:Bako 2017

14. H.B.lllupummua Xumus 10-11 kinaccesl. UHIUBUAYaIbHBI KOHTPOIb 3HAHUH.

Kaprouku-3amanus. Bonrorpaz :”Yuurens 2012



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1. http://www.alhimik.ru IIpeacTaBieHbl cleayromue pyOpruKH: COBEThI aOUTYPHUEHTY,
VUHUTEII0 XUMHUH, CIPABOYHHK (OYCHBH OOJNbIIas MOJ0OpKa TaOMUI[ W CIPaBOYHBIX
MaTepuaoB), Becénas XUMUs, HOBOCTH, OJIMMIHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX
UCTOPUYECKHUX CBEJCHUN)

2. http://www.hij.ru/ XKypuan «XuMusi ¥ IKH3Hb» TOHSITHO U 3aHUMATENILHO

paccka3piBaeT 000 BCEM MHTEPECHOM, UTO MPOMCXOJIUT B HAyKe M B MHUPE, B KOTOPOM
MBI JKUBEM.

3. http://chemistry-chemists.com/index.html OnexkTpoHHBIH XypHaI «XUMHKH U

XUMHsI». B jKypHaie npeacTaBlIeH0 MHOKECTBO OIBITOB I10 XMMUU, COACPIKUTCSA MHOTO
3aHUMAaTeNIbHON HMH(OpMAIMKU, MO3BOJSIONIEH YBJI€Yb YUYEHUKOB SKCIIEPUMEHTATBHON
4acCThIO IIPEIMETA.

4. http://c-books.narod.ru JIuteparypa no Xxumumu.

5. http://1september.ru/. XKypnan «IlepBoe ceHTAOps» ajg yduTesnael U HE TOJbKo. B

HEM MpCaCTaBJICHO OOJIBIIIOE  KOJUYECTBO pa60T YUYCHUKOB, B TOM YHCIIC H

HCCJICAOBATCIILCKOIO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIBHBIA MHOpPTal CO
CCBUIKaMH Ha 00pa30BaTeIbHBIC CANTHI TTO XUMUHU.

7. www.periodictableru =~ COopHMK  cTatei O  XUMHUYECKHUX  DJIEMEHTax,

WJUTIOCTPUPOBAHHBIN KCIIEPUMEHTAMHU.
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