MUHUCTEPCTBO MPOCBEIIEHUS POCCUICKOUN ®EJEPAIIUA

MHWHUCTEPCTBO NPOCBELEHMSI POCCUIICKOI ®EJEPALIUN
MHUHUCTEPCTBO OBPA30BAHMSI U HAYKH CAMAPCKOM OBJIACTU
JEMAPTAMEHT OBPA30OBAHUSI AIJIMUHUCTPALIUU FT'OPOJICKOI'O OKPYT'A TOJILSTTHU

MYHUIUITAJIBHOE BIO/I’KETHOE OBIIEOBPA30BATEJIBHOE YUPEXKJIEHUE
I'OPOJCKOI'O OKPYT'A TOJIBATTHU «IIIKOJIA Ne 71»

PACCMOTPEHO HHPUHSATO YTBEPXKJIEHO

Metoanueckum [TemarornueckuM COBETOM Hupexropom

00BEIMHEHUEM MBY «llIxomna Ne71» MBYVY «llIxomna Ne 71»
(mpotokon oT 27.08.2026 Ne 1) (mpotokon ot 28.08.2026 Ne 1) JI1.B. Apxurnosa

(mpuka3s ot 28.08.2026
Ne 85 -01)

PABOYASI IIPOTPAMMA
(ID 10567678)

yueOHoOro npeamera «Xummus. bazoBblii ypoBeHb»

s ooygaromuxces 10 — 11 xmaccos

C=RU, O="MBY "'lUkona Ne
71", CN="ApxunoBsa
Jllogmnna BrukTopoBHa,
auvpekTop",
E=school71@edu.tgl.ru
00e5f315bf043f5fdc
2026.09.01 13:43:35+02'00'

Tomesatrtu 2026



MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XuUMHUM Ha YpOBHE CcpeAaHero oOuiero o0Opa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENILHOM MPOTpaMMbl CPEAHETO OO0IIEero 00pa30BaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepaqbHOM  TOCYJapCTBEHHOM
oOpazoBarensbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanuy, peaqu3yIOIIMX OCHOBHBIE 00pa3oBaTeNbHBIE NPOrPAMMBI, U
OCHOBHBIX ToNOkeHU «Crpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTaHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» i 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHble nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHUs, pe3ylbTaToOB OOydeHUs U TpeOOBaHMH K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHOM  OpraHu3alliy, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpIIAOIIMM JTallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTeME XHUMHYECKOro 00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJIOBeKa, a TaKXe OKOJOTMYeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3MI0POBbI0 M TpHUpPOAHOU cpene. Peanmusyercs xumudeckoe o0Opa3oBaHHe
oOyyJaromuxcs Ha YpoOBHE CpeHero o0Iiero oopa3zoBaHus CPeACTBAMHU y4EOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M IOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe IO XUMHHM C Y4€TOM CHeUU(PUKH HAyKH XUMHH, €€ 3HayeHHs B
MO3HAHUU TPUPOJLI U B MATEPUAIbHON XU3HU OOINECTBa, a TaKXkKe C Y4ETOM
oOuMX weaed M MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oomiero oopasoBanus B Poccuiickoit deaepanumu.

XUMUSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIPaeT ocoOyro poJib B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJ B (pOPMUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJIbI U YelloBeKa, KOTopoe (HOpMUPYETCSs B XMMHM Ha OCHOBE MOHUMAaHMUs
BEIIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU M BO3MOXHBIMU 00JIACTAMU MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMHS CTaja
HEOTHEMJIEMOM YacThI0O MUPOBOI KYJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIEITHOTO
TpyJla W >KM3HU KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€Ha Ha pEIICHHE
rJI00AIbHBIX MPOOJIEeM YCTOWMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKOI 0€30IMaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBerctBUM C OOIMMHU LEIIMH M TPUHIMIAMU CPEAHEro OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI YPOBEHD
U3YyYEHHUsI) OPUEHTHUPOBAHO NMPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKA3Hb COLUYMA, IPOJOJIKEHUSA
o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBistomuMu ~ TIpeAMeTa  «XUMHUS»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: cHCTeMa
3HAHUM MO HEOPTaHMYECKOM XUMUHU (C BKIIOUEHUEM 3HAHUU U3 OOIIeH XUMUU) U
OpraHn4ecKor XxuMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera 0O0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000paswus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOwas u
HEOpraHuveckas Xumus» copmMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3y4YeHHIO Y4ueOHOro wmarepuana u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpeNEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUW, a TakKKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
NPEACTaBICEHU O CTpoeHuu BemiecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHH — OT YIVIEBOJOPOAOB /10 CIOXHBIX OMOJOTHMYECKH
AKTUBHBIX COEAMHEHUU. B Kypce OpraHnueckod XUMHM IOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 001ero oOpa3oBaHUs NEPBOHAYATIBHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3H, KIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEaKIUN.

[lonx HOBBIM yriaOM 3peHHs B TpeaMere «XuMus» 0a30BOTO YypPOBHSA
paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
TEOPETUYECKH Marepuan Hu (PaKTOJIOrMYEeCKHE CBEJAEHUS O BEIeCTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMHSD» OOyYaroIMMCsl MPEeJOCTAaBIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTHYECKUX TO3UIUH,



rIy0oke TOHSATh HMCTOPUYECKOE W3MEHeHHWe (QYHKIHUA JTOro 3akoHa — OT
obo0maromei 10 00BICHSIONMICH U MPOTHO3UPYIOIIESH.

Envnasg cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHHU, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgonoiHsercs B Kypcax 10 m 11 kiaccos
AJIIEMEHTAMH  COJIEP’KaHUS, WMEIOIUMH KYJIbTYpPOJIOTHYECKUA U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHMIO B3aUMOCBSI3M XHUMHH C
JIPYTUMHU HayKaMH, PacKpbhIBAIOT €€ pOjb B IMO3HABATEIHHOW WM TPAKTHICCKOU
JIESATETLHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K IIPOIECCY
TBOpUYECTBAa B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HH(POPMAIIAIO H
OPUMEHATh €€ NJis TIOTIONHEHUS 3HAHWM, PEIICHWs WHTEIUICKTyalbHBIX H
HKCIIEPUMEHTAJIBLHBIX UCCIEI0BATENbCKHUX 3a/1ayu. B 1ienomM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  HM3yYCHHS OPHCHTHPOBAHO  Ha
dbopmupoBaHre y OOyYAOMIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS TTOHUMAHUS
bunocockux HAeH, TaKUX KaK: MaTEepPHAIbHOE €IWHCTBO HEOPTaHWYECKOTO U
OpPraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTpOEHHEM, II03HABAEMOCTh TMPUPOJHBIX SBJICHUHW MyTEM OSKCIEPUMEHTa W
pEeIIeHHs] TPOTUBOPEYMH MEXAy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX MpobieM, a
Takke Mpo0semM cOepexeHUs: IHEPreTHUECKUX PECYpPCOB, ChIPbs, CO3aHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmmame pemieHus 3agad  BOCIWTAHUSA, Pa3BUTHSI W CONMATU3AINAH
OOy4JaromuXCcsd MPUHSTHIE MPOTPAMMON IO XUMHUHU MOAXOABl K OMNPEIETICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHUe
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUH, UMeEIOMUX 0a30Bo€ 3HA4YECHHE IS
pPa3sTUYHBIX BHJOB JEATCILHOCTH: pEIIeHWS MpoOjeM, IOWCKa, aHalu3a |
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTUIECKOM
U HCCIE0BATENIbCKON ACSTENbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IMO3HAHHUU
XUMUH.

B mnpaktuke mnpemnojaBaHuWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK U HA yPOBHE cpeHero odmero o0pa3oBaHus, MPH ONPEICICHUH
CoJlepKaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4eHHs TMpeaMeTa HarpaBIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOU
JESTETLHOCTH YEeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKHM 3pPEHHUS] TaKOW MOJAXOJ K OMpPENEICHUIO Ielell H3ydeHHs
MIpEeIMETA SBJISICTCS BIIOJIHE OTIPABJIaHHBIM.



CornacHO AaHHOW TOYKE 3pPEHUS TJABHBIMH UEISIMHU M3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (QopMHupOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUN Kak  BaKHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KAapTHHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHHME U IIOHUMAHUE CYUIHOCTHU JIOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEn
VX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOIUMBIX JUIsl MPUOOpETEHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUUYECKHUX SIBICHH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U IMOBCETHEBHOM KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJIEHUEM TpPaBUI
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsany ¢ atum, copepkarenbHas XapaKTEpUCTHKA LEJEH U 3a0a4 U3y4YEHUs
[peIMeTa B IPOrpaMMe 10 XUMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH IPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpazoBanus. CerojaHs B
NpernojaBaHul XUMHM B  OOJblIEH  CTENeHW OTAAETCS  NPENOoYTeHHE
MPAKTUYECKOH KOMIIOHEHTE COJAEpKaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alvi, BIaJCIOLIEro He
HA0OpOM 3HAHUW, a (QPYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CHocoO0amMu H
YMEHUSMHU aKTUBHOTO MOJIyYEHHS] 3HAHUW M NPUMEHEHUS WX B PEaJbHOW KU3HU
JUISL PEIIEHUS ITPAKTUYECKUX 3a/1a4.

B cBi3m ¢ 3TUM mNpU U3y4YEHUM NOpeaMeTra «XHUMUsSD JOMUHHUPYIOLIEE
3HaYEHHE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

ajantanus 00y4aroluXcsl K YCIOBHMSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(GbopMHpOBaHHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATUIO IPAMOTHBIX
PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUSX, CBSA3aHHBIX C BEIECTBAMU U UX
MIPUMEHECHUEM;

dopMupoBaHHEe y OOyYarOlIMXCsl KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [JIs Pa3IMYHbIX BHJIOB
JeSATEeIBLHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U o0paboTKu HH(OpMaIuy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUS ONbITa JAESITENIbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIIO3HAHMM XUMHUH, a TakXKe U1 OLEHKH C IO3ULIUHI
HKOJIOTHYECKON O€30MacHOCTH XapaKkTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHM3M YEJIOBEKA U PUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUH C KU3HCHHBIMH TOTPEOHOCTSMH, MCTIOIB30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTHUHU VIS TTOMCKA M aHaIn3a YIeOHOU |
HAYYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMUS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIOIIUXCSI ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOJIFO1aTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWU W TIPOBEICHUUW XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydarommxcs YyOEXKIEHHOCTH B TyMaHUCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ Ba)XKHOW pOJIM B PEIICHWH TI00aTbHBIX MpOOJIeM
PaIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTrO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 30pPOBBIO, a TaKKe NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydeObHOM 1u1aHe cpemHero ooOmero oOpa3oBaHHS YYEOHBINM IpeaMeT
«Xumus», U3y4aeMblii Ha 0a30BOM YPOBHE, SIBISETCS O0S3aTENIbHBIM Y4eOHBIM
MIPEAMETOM.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero ooImero oopa3zoBanus, coctaBiser 68 dacos: B 10 kmacce — 34 gaca (1
gac B HeJento), B 11 kimacce — 34 yaca (1 gac B Heeno).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XMMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopust CTpPOEHUsT OpPraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE 1OI0XKeHUsA. CTPYyKTypHbIE (hOPMYIIBI
OpraHMYecKuX BewecTB. [omonorus, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[TpencraBienne o KiIacCHU(pUKAMU OpraHUYEeCKHX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEeMaTWdecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEHN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M HUX MPEBpallCHUN:
O3HAKOMJIEHME C 00pa3laMu OpPraHMYECKHUX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOJIIOJEHUE WU
ONMCAHUE JEMOHCTPAMOHHBIX OMBITOB IO MPEBPAILCHUI0 OPraHUYECKUX BEILECTB
MpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psig. MeTraH U 3TaH —
pOoCTEHIINe MPEJCTABUTENN AaJIKaHOB: (PU3WYECKUE W XHUMHUYECKHE CBOMCTBA
(peakuy 3aMelleHus] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI Pl DTUIEH U MPOIUIIEH —
MpOCTEHIINE MPEJCTABUTEIN AJIKEHOB: (PU3WYECKUEe U XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOJYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 um MerunOyramueH-1,3: cTpoeHue, BaKHEWIIHE
XUMHUYECKHE CBOWCTBA (peakius mnonumepusainuu). [lomydeHre CUHTETHYECKOTO
Kay4dyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIICH
— MpOCTEHIIMH TMpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluuu TMIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApATAIUH,
rOpeHus), NOJy4YEeHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XMUMHUYECKHE CBOWCTBA
(peakiuu raJoreHUpOBaHUS U HUTPOBAHUS), TIOJIyYeHHE U MPUMEHeHue. Tonyon:
cocmae, cmpoenue, ¢uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUs), NoIyYyeHue U npumeHenue. TOKCUYHOCTh



apeHoB. l'eHeTmdeckass CBA3b MEXAY YyINIEBOAOPOAAMH, IPUHAICKAIIUMU K
pa3IMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbii ra3 U IOIYyTHBIE
He(Tauble ra3pl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedpTH:
MEPErOHKa, KPEKUHI (TEPMUUYECKUH, KaTAIMTHUYEeCKUil), nuponus. I[IpoaykTel
nepepaboTky He(TH, UX NPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBbI
YTOJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsS BEIIECTB M HX MPEBPALLICHUM:
O3HAaKOMJIEHHE C oOO0pa3lamM IUIacTMacc, KaydyKOB M PpE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIor€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE 3TUJIEHA

Y U3YYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bolunciienus 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM IMPOAYKTa PEAKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM TPOIYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opranHu4eckue coeJMHeHUs

[IpenenbHble OQHOATOMHBIE CHHUPTHL. MeETaHOI W 3TAaHOJN: CTPOCHHE,
bu3nueckue M XMMHYECKHE CBOWCTBa (peakluuMyd C aKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpUMEHEHHE. BoAOponHbIE CBSI3U MEXIY
MOJIEKYJIAaMHU CITUPTOB. /[elicTBHE MEeTaHOoIa U 3TaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHOroatomMHble  COMPTHL. JTWICHIJIMKOJIb W  TIJHLEPHUH: CTPOECHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MLIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOroaTOMHbIE cnupThl). JleiicTBue Ha
OopraHusM yesnoseka. [[puMeHenne rimuepuHa U 3TUIEHTITUKOJS.

®deHos: CTpOEHHME MOJEKYJbl, (U3NYECKHWe U XUMUYECKHE CBOMCTBA.
Tokcuunocts (henona. [Ipumenenue denona.

Anpnerunpl U Kemowuwvl. DopMmanmpaerui, aneTAIBICTUI: CTPOCHHE,
¢usnyeckue U XUMHUYECKHE CBOMCTBA (pEakLUWU OKUCICHHS U BOCCTAaHOBJIICHHUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCJIOTBI: CTPOEHHE, (PU3NYECKHEe M XMMHUYECKUE CBOMCTBA (CBOICTBA,
o0mue Uit Kj1acca KUCIOT, peaklus dTepu(UKaIIK), OJTyYeHUEe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIN BBICHINX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['mMaponus
cinoxHbIX 3GupoB. XKupsel. ['uaponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb JKUPOB.



VYraneBonpl:  coctaB, Kiaccuukamus — yrieBoioB  (MOHO-, JU- U
noyiucaxapubl). ['moko3a — mMpocTelnuii MOHOCaXxapuJ: 0COOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBa (B3aMMOJIEHCTBHE C
ruapokcuom Meau(ll), oxuciaeHue aMMHadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HaXOXKJEHUE B MpPHUPOJE, MPUMEHEHUE,
ouonoruyeckas poiib. @orocunre3. OpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak mpupojHbie nmonuMepbl. CTpoeHue Kpaxmaia U
HEeU0NI03bl.  PU3HYEeCKMe W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THUApPOIH3,
KAaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BEIIECTB M UX IPEBPAILICHUIA:
MpOBe/IeHNEe, HAOJIIOJIEHHE W OINHUCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKLIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJIa
okcusioM wmeau(Il)), MHOroaroOMHBIX CHOUPTOB (B3aUMOJACHCTBUE TIIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumonelcTBHE Kpaxmala C HOJIOM),
IIPOBE/ICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

PacuérHble 3anaumn.

Bolunciienns 1Mo ypaBHEHHUIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM NMPOJYKTa PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM TPOIYKTOB PEAKLIUN).

A3oTcoaeprkanme oOpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaKk aM(pOTEepHbIE OpraHuyYecKue coeauHeHus. Ouznyeckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe riauiuHa). buonorudeckoe
3HaYE€HHWE aMUHOKUCIOT. [lenTupl.

benkn Kkak NpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHud. llepBuunas,
BTOpPUYHA W TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUeCTBEHHbIE PEAKIIMK Ha OENKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX MPEBPALLCHUIA:
HAOJI0/ICHNE U OMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpalus OEIKOB MpH
HarpeBaHUM, [IBETHbIC PEaKIUU OEJIKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHN S

OCHOBHBIE MOHATHSA XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHAS MOJIEKYISIpHAS
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUA —
MOJIMMEPHU3ALIMS U TOJTUKOHACHCAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX MPEBPALLCHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnupeamMeTHbIe CBA3H.



Peanuzanus MexXnpeaMETHBIX CBSI3€U NMPU U3YYEHUHU OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX ECTECTBEHHO-
HAyYHBIX TMOHSTUH, TaK W TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mmue ecTeCTBEHHO-HAYYHBIEC TTOHATHUS: SBJICHUE, HAYYHBINA (haKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiIaccUuUKaIus, NEePUOIUIHOCTb, HAOIIOCHHE,
HU3MEPEHHUE, IKCIIEPUMEHT, MOACITHUPOBAHUE.

®duznka: Mmartepus, OJHEprus, Macca, aTroM, JJIEKTPOH, MOJIEKyJa,
HDHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperartHoe COCTOSTHUE
BEIECTBA, (PU3MUECKUE BEIUUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboToCUHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENKH, YIJIEBOMBI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMaeMble, TOIUIUBO,
PECYPCHL.

TexHosmorusi: MNUIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHE TPENapaThl, MaTepUaibl U3
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMHUU

XUMHUYECKHI 3neMeHT. AToM. Sapo aroma, H30TONBL. JNEKTPOHHAS
000JI0UuKa. DHEpPreTUYecKre ypoBHH, TOJYPOBHH. ATOMHBIE opOuTan, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachlpeieleHUs] dJIEKTPOHOB MO OpOUTaIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYpAITUST AaTOMOB.

Ileprnonnueckuit 3akoH u Ilepronnueckas cucTreMa XMMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U llepnoamdeckoil cucTeMbl
xuMmuueckux aneMmeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOXHBIX BEIIECTB IO TPYIINaM H TEPUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHne BemecTBa. XUMHYECKass CBA3b. BHIBI XHMHYECKOW CBA3U
(KOBaJIGHTHAsI HEMOJISIpHAs W TOJIApHAasi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHUS KOBAJEHTHONW XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenp okuciieHHs. IOHBI: KATHOHBI U aHUOHBI.



BemiectBa  MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. [HUIMbl KPUCTALNINYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[TonsiTue o aucnepcHbix cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBI.
MaccoBast 1011 BELIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOpPraHUYECKUX BeIlecTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Knaccudukammss  XMMHYECKHUX — peakmuii B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILCHUS SHEPTUM IIPU XUMUUECKUX PEAKLIMX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunr. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIOLIIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuibHbIC U ci1adbie 351eKTpodauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAs,, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUIN:
neMoHcTpanus tabnui «Ilepuoauyeckas cucrema xuMuueckux siaementos . U.
MeHneneeBay, U3ydeHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OINMHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KaTAJIN3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pEaKIUd HOHHOTO OOMEHa),
MPOBEJICHNE NPAKTUUECKON paboThl «BiausiHue paznuyHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLIUIY.

PacuérHble 3anaum.

Pacy€rel 1O ypaBHEHMSIM XMMHUYECKHX peEakUui, B TOM YUCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUETHI C HCMHOJIB30BAHUEM MOHATHUS «MaccoBas
JIOJISL BELIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuyeckux snemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOECHHUSI aTOMOB.
du3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpUMEpE
KHCJIOpPO/Ia, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIMX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoga U KpEeMHHs])) U HMX  COEAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEUIINX HEMETAJLIOB U UX COCUHECHUM.



Meramisl. [lonoxenue meramnoB B Ilepuoandeckoil cucrteMe XMMUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHHS SJEKTPOHHBIX 000J0UEK
aToMoB MetajuioB. O6mue (usnyeckue cBoiicTBa MeTawioB. CrijiaBbl METAJIOB.
DIIEKTPOXUMHUYECKUI P HANIPSHKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPUM, Kalui, KaJbIIUM,
MarHui, aJtOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl nmomyyeHus: MetauioB. [IpuMeHeHre MeTalioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M UX IPEBPALLCHUN:
M3y4YeHUE KOJUIEKIMH «MeTamibl U CIIaBb», 00pa3lloB HEMETAJIOB, pEIICHHE
HKCIIEPUMEHTAIbHBIX 3a/a4, HAONIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCHIA AIIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEeH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAIIIOB).

Pacuérnble 3agaun.

PacuéTtpel Macchl BeliecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 00€Cri€YEHUU 3KOJIOTHYECKOU, SHEPreTUYECKOU M MUIIEBOU
0€30MMacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAy4YHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHbIX MPUHUUIAX [POMBILIIEHHOTO
ITOJIyYEHHS B&XKHEUIIINX BEIIECTB.

YenoBek B MHUPE BEIIECTB M MAaTEPUAIOB: BaXHEHIIWE CTPOUTEIIBHBIC
Marepualbl, KOHCTPYKUHMOHHBIE MaTe€pualibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl IS JEKTPOHUKH, HAHOMATEPHUaNbl, OPraHUYECKHUE U MUHEpAIbHBIE
yaoOpeHus.

XUMHSIT U 3J0POBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE30MaCHOTO MCIIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B OBCEIHEBHOM KHU3HU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckord xuMuu B 11 Kilacce ocylecTBIETCS YEPE3 UCMIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TIOHSTHH, TaK W TOHITUH, SBISIOIIMXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: Hay4dHbIM (hakT, rumoresa, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCuPUKalUsg, MEePUOJIUYHOCTh, HAOJIIOEHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEIO,
00BbEM, arperaTHO€ COCTOSIHHME BEIECTBa, (PU3NUYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kijeTka, opraHum3M, SKocHcTeMa, Owmocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIIaeMble, TOIUIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKasi MPOMBIIICHHOCTb, METAJLTYPIrus, MPOU3BOJACTBO
CTPOUTEIBbHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIIEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX TMpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUasoB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCS MIpOrpaMM CpeiHero o0Imero o0pa3oBaHus (JMYHOCTHBIM,
METanpeaMETHBIM M IpeaMeTHbIM). HayuHo-meToanueckoll OCHOBOM 1St
pa3paboOTKH TUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOTpaMM CpPETHEro OOIIEero
00pa30BaHUs ABIIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHs INpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEEIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M NCTOPUUECKUX TPaauIuil 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIHMM LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUSA HKOJIOTMUYECKOM KYJIbTYpPhl U CLIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IIpeAMETa «XHUMHsSD» JOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JESITEIbBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIlecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJAEHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HAaHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
O0yJaroIITIXCS.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHS MpeaMeTa «XUMHUS»  OTpa)karoT
Cc()OPMUPOBAHHOCTh OIBITA IO3HABATEIBHOW M TNPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aliy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS O COLMAJbHBIX HOpPMax M NPaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIlIeUI0
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUS K TpOIECCYy TBOpPUECTBA B 00JacCTH TEOPHUH U IMPAKTUYECKOTO
MIPUMEHEHUSI XMMHUU, OCO3HAHUS TOTO, UYTO JOCTHKECHHS HAYKH €CTh pPE3yJIbTaT
JUIMTEJIbHBIX ~ HAaOJIOJEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

UHTEpPECA M II03HABATENbHBIX MOTHBOB B IIOJYYEHUM M MOCIEAYIOIIEM
aHanu3e MH(OpPMAIMU O MEePEFOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJEHUE W TOCTYIIKM CBOMX TOBApPHILEH C
MO3ULIMI HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU AITUX
MOCTYIIKOB;

4) popmMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro U 0Oe30macHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOmtoieHuss mpaBui 0e30MacHOro oOpalleHusl C BellecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MMOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBE/IEHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPHUSITHS BPEIHBIX NMPUBBIYEK (YNOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BAaTENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHJAAX
NEATENBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY HU3YUEHHUIO0 MPOGECCUuil pa3IndHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYJAOBOU eI TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAJIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3anud COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUH, HUHTEPECOB U
noTpeOHOCTEM 0011IeCTBAa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCOO0Pa3HOr0 OTHOMICHUS K TMPHUPOJIe, KAK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
HPKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATILHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUSI JIOCTHKEHHM XUMHM IS
PELICHHs BOMPOCOB PAIIMOHATIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOIArONPUSTHBIE IKOJIOTUYECKUE
MOCJEACTBUSA MPEINPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTbITA NEeSATeIbHOCTU AKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAaTbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COLMAIbHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HWJCOJIOTHH
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeUU(PUKA XUMHUU KaK HAyKH, OCO3HaHHMS €& pOJau B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH U perieHur MpoOJeM COXpaHCHHUS
MPUPOIHOTO PABHOBECHUS,

yOSKAEHHOCTH B  O0COOOM 3HAYMMOCTH XUMHUHU JJISI  COBPEMEHHOM
IMBWIM3ALUK: B €€ TYMaHUCTUYECKOW HAIMpPaBICHHOCTH W BAaXKHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX MPOoOIeM
YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTUUECKON O€30MacHOCTH, B Pa3BUTHM MEIUILIMHBI, OOECIEUECHUH YCIOBUI
YCIEIIHOTO TpyJa U OKOJOTHMYECKH KOMGMOPTHON KHU3HM KaXKIOro uYJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAaHHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



[OJTydyaeMble 3HAaHUS JJIS aHAJIM3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOUIero Mupa u
NPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUs JieflaTh 0OOCHOBAHHBIE 3aKIIIOYCHUS HA
OCHOBE HAy4yHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHMS IS
pereHus mpooieM B peaibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUW IO XHMHUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX chepax npodeccruoHaIbHOM

JNEATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIC pe3yJIbTaThl OCBOCHUS yUeOHOro mpeaMeTa « XUMUsS» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMbIe  JUII  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYarOIIMXCS
MEKIMCIUIUIMHAPHBIC (MEKIPEIMETHbIC) OOIIEHAYYHbBIC MOHATHS, OTPAKAIOIIUC
IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa W CHEHH(PHKY METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepws, BEIIECCTBO, SHEPTHs, sSBIICHUE,
IPOIECC, CHCTEMa, HayYHBIA (DAKT, MPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICI0OBaHKE, HAOIOICHUE, U3MEPECHUE, SKCIICPUMEHT U JPYTHUE);

YHHUBEpCajbHbIe y4yeOHbIC JIEHCTBUS (MO3HABATENbHbBIC, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), oOecreunBarome dbopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAIILHOM KOMITETEHIIMH 00YyYaroInXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJbHbIE yueOHbIE
JICCTBUSA B II03HABATEIIBHOW U COUAIBHON IPAKTHUKE.

MeranpenMeTHsle pe3yiabTaTbl OTPaXKarOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEJIbHbIMH, KOMMYHUKATUBHBIMM U  PETyJSITUBHBIMHU
JIEUCTBUSAMMU.

OBiaaenue YHHBeEpPCaJIbHBIMH Y4eOHBIMH NMO03HABaTEJbHbIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOrH4YecKue JeicTBUS:

CaMOCTOATENBHO  (QOpMYyJNIHMpPOBaTH M aKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENeNATh LENU JAESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JOCTHIKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIEISAMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM INMPUEMBI JOTHUYECKOTO MBIIUICHUS —
BBIJICJATh XAPAKTEPHBIE NPU3HAKU TOHATHUM M YCTAHABJIMBATH WX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U
SIBJICHUH;

BBHIOMpAaTh OCHOBAaHUSA M KPUTEPUHU [UIS KIAcCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIIUN;

YCTaHaBIMBAaTh [PUYUHHO-CIEACTBEHHBIE CBSI3U MEXJy H3y4YaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXKACHUS (MHIYKTUBHbBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M IPOTUBOPEUHS. B pPacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATH BHIBOJBI U 3aKIIOUECHUS;

IIPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIb3YEMBbIE B XUMUHA CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPE0OPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) D3JIEMEHTa, XUMHU4YecKas (opMmysia, YpPaBHEHHE XUMHUYECKON
peakuuu — MpH pPELIeHUH Y4eOHBIX IMO3HABATENbHBIX U MPaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BAHHBIC MOJEJIBHBIE NPEACTABICHUS IS BBIABICHUS XaPaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMH METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIUpOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Ui (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBbIKAMU CAMOCTOSITEILHOTO IJITAHUPOBAHUS M  IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJI0OM
npolecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOIBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

NpuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHMIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XHUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBbIE MoOcoOus,
pecypcbl MHTEpHeTa), aHanuM3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpEICTaBIICHNUA, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENIPOTUBOPEYHBOCTb;



bopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TMOUCKE U
orbope wuHPOpPMAIIMKU, HEOOXOAUMON JJis BBITIOJHEHUS Y4YeOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

NpUOOpETaTh OMNBIT HCHOJIB30BAHMUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  INpEACTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: NPUMEHITh MEeXIpeaIMeTHble (pusndyeckue W
MaTeMaTHUYeCKUE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HarJIATHOCTH.

OBgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU 1efiCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TeMbI B X0Ji€ AMAJIora W/ Uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEJIOKEHHOM 3a]a4H;

BBICTyNIaTh C TpPE3EHTAalMeil pe3yJbTaTOB IO3HABATEIBHOM JAESITEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIECTB, pealM3aluy y4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
1o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULUN B
X0Jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaieHUe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I1O3HABATENIbHYIO
JEeATENbHOCTh, ONpenessis €€ Uenu M 3aJadd, KOHTPOJUPOBAaTh M IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBAaTh MPEIaraéMbplii  alrOpUTM JAEWCTBUH TIpHU
BBINIOJIHEHUH YYEOHBIX M UCCIEeNOBAaTEeIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBII crnoco0 HX pemeHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMHUS»
OTpaXxaroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHU



npupoasl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTypbl JIUYHOCTH, €¢&
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS] TPAKTUYECKUX 3a1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMMYECKMX  3HAHHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN cKener, (yHKIMOHAJIbHAS TpyIIa,
paguKall, U30MepHUsi, U30MEPBI, TOMOJOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCIIOPOJ, U a30TCOJEpKalllhe COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
oprannyeckux BeniectB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI $3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXKane B OCHOBE TMOHMMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKUX
ABJICHUM, (DAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOIYYEHUU U
0€30MacHOM HCITOJIb30BAHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JAEATETbHOCTH YEJI0BEKA;

c(hOpMUPOBAHHOCTb YMEHHUM BBISIBISTH XapaKTEepHbIE MNPU3HAKK TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HMCIOJIB30BaTh COOTBETCTBYIONIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYE€CKUX COCIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YPaBHEHHH XUMHUYECKUX PEaKIHii,
M3TrOTaBIIMBaTh MOJIETU MOJEKYJ OPraHMYECKHUX BEIIECTB ISl WIITIOCTPALMHU UX
XUMUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY U CTPOCHHIO K ONpPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YrJIeBOJOpOJIbl, KHUCIOPOJ U a30TCOJEpKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHMS), JaBaTb KM Ha3BaHUS IO
cucremarnueckor HomeHkiatype (IUPAC), a takke NpUBOAUTH TPUBHAIBHBIC
Ha3BaHUsI OTACJIBHBIX OPraHUYECKHX BEHIECTB (ITHIICH, MPOIMWIICH, AalleTUJIEH,
ATWICHTJINKOJb, TJIHIEPUH, (eHol, (hOopMalbIerua, aneTaibJAeThu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUI1H);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSITH BUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIE);



cOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTb  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3nUecKue W XUMUYECKHE CBOWCTBA THUIWYHBIX TNPEJCTABUTENCH pPAa3THMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, OEH30J, METAHOJ, 3TaHOJ], STUJIECHIJIMKOJb,
[IIMIEPUH, (PEHOJI, aleTalbleru]l, MypaBbUHAss U YKCYCHAsl KHCIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, AMUHOYKCYCHAsi KUCIIOTA), WIUTIOCTPUPOBATHh T€HETUYECKYIO
CBSI3b MEXIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOHOIO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYMCICHUS IO XUMUYECKUM
ypaBHEHHSIM (MaccChl, 00bEMA, KOIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakiuu 1O WU3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIECTB WJIM MPOJAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ]aX HAYYHOTO MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHNe, U3MEPEHHE, YKCIIEPUMEHT, MOJICITHPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS Ui TPUHATUS pPEIICHUA B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEHIECTBAMHU U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJI0/IaTh TIPAaBUIIA MOJIH30BAHUS XHMHUYECKOM
MOCYJIO ¥ JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJTHEHHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

cOpMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHINOJHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEUIECTB IPU HArPEBaHUU, MTOJIyUCHHE
ATUJIEHA U W3Yy4YEHUE €ero CBOMCTB, Kauye€CTBEHHBIE PEAKIMU OPTraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpU HArpeBaHWU, IIBETHHIE PEaKlMu OEIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKHM O€30MacHOCTH TMpPU OOpalleHHH C
BEIIECTBAMU U J1aOOpaTOPHBIM OOOpPYAOBAHHEM, TMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEepuMeHTa B (OpMe 3alucCH YpPaBHEHUU COOTBETCTBYIOIIHMX
peakiuii u (GopMyJIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAIU3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, MaTepHer u apyrux);



chOpMHUPOBAHHOCTh  YMEHHMH  CcOOMIOJaTh  IpaBWja  AKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON Cpesbl, 0OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS Ha KWBbIE OPTraHU3Mbl OMNPENCIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokasarens [IJIK, moscHaTh Ha mpumepax CrocoObl
YMEHBIIECHUS W TMPEJOTBPAICHUS WX BPEIHOrO BO3JIEHCTBUS Ha OpPraHU3M
YeJI0OBEKa;

JUIs. 00Y4YaroIIUXCsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUI;

JUISL CJIETBIX M CJIa0OBUIAIMMX OOYyYalomMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHyI0 cuctemMy obo3HaueHui JI. bpaitns s 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHONW KapTUHbI MHpA, POJIM XUMHUHM B TO3HAHUH SIBJIICHUM
Opuposibl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3aad
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIJICHUE  CUCTEMOM  XUMMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUN JJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATENBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJNTMYECKas, BOJOPOIHAS ), KpUCTA/NINUECKas peniéTka,
TUNBl ~XUMHWYECKHX  PEAKLIHMH, PaCTBOpP, ODIJIEKTPOJMUTHI, HEIJIECKTPOJIUTHI,
AJEKTPOJUTUYECKAST JUCCOLUMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkiuu, XUMHYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOopHs
DJIEKTPOJIUTUYECKON Aucconumanuu, nepuoanyeckut 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHS] MAaCChl BEUIECTB, 3aKOH COXPAaHCHHS WM IPEBPALICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTU M
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MIaCHOM HCIIOIh30BAHUH BAKHEUIIINX HEOPTAHUIECCKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHMUI BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
ONMCAaHNUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHU;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XWMHYECKYIO) CHMBOJIMKY IS
cocTaBjeHHs (QOpMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peaklui,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHbBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHUaK, Tami€Has
U3BECTh, HEral€Hask U3BECTh, IUTHEBAs COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENIATh BAIEHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOHN
CBs3M (KOBaJE€HTHasl, MOHHAs, METAIUIMYECKasl, BOJOPOJHAS) B COEAUHEHUSAX, THI
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJsIpHas,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpeabl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/rpymnme
COEIMHEHUHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICH MEPUOIUYECKOTO 3akoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoi CHCTEMBI
xumuueckux snemeHtoB . U. MenzaeneeBa, ucnonb3ys NOHATHS «S-, p-, d-
DIIEKTPOHHBIE opoutamm», «3HEPreTUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIMHEHUH
110 Iepuoaam U rpymnmnam Ilepuognyeckon cucteMbl XUMUYECKUX diieMeHToB /1. U.
Mennemneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOILIUE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(ULIUPOBATh XMMHUYECKHUE DPEAKIMH I10
pa3MYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEAarupyroLIUMX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklnH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHMsI PEAKIUI pa3iHMuHbIX
THUIIOB, TIOJIHBIE U COKpPALIEHHbIE YPABHEHUS PEaKIIMi MOHHOTO OOMEHa, YUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKIIMU UAYT J0 KOHLA;



Cc(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIMH, MOITBEPKIAOLINE
KaueCTBEHHBIM COCTaB pA3JIMYHbIX HEOPraHMYECKUX BEIIEeCTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpPaxX HEOPTaHUYECKUX
BEIIECTB;

C(OPMUPOBAHHOCTb ~YMEHHUH PpaCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHMS AJIIEKTPOHHOTO OajaHca
ITUX PEaKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOMN
peaKuy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMELIECHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerictus (npunuui Jle [llatennbe);

cOpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XWMHUYECKHUE TIPOIIECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUS CEPHOM KHUCIOTHI, aMMHUaka, a
Takke CPOPMUPOBAHHOCTHh MPENCTABICHUNA 00 OONIMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKUX MPOOIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYUCICHUS C HUCIOIB30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUN Ta30B
IpU XUMHUYECKHX PEaKIUsiX, MacChl BEIIECTBA WM 00bEMA ra30B MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO U3 yYAaCTBYIOIIUX B PEAKIIHU
BEIIECTB, TEIJIOBOTO 3 (deKTa peaklii Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, MPEBPALICHUS U COXPAHCHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATh MPaBUiIa MOJIb30BAHUS XUMHUECKON
MOCyJI0 ¥ JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe IpaBuiia OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TO BBIMOJTHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHM IJIAHUPOBaTh M BBIIOJHATH XUMHUYECKHI
HKCIIEPUMEHT (pa3JoKeHHEe MEePOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalU3aTopa,
ONpe/IeTICHNEe CpEeAbl PpPAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOPAa, BIUSHUAE Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMUMHUYECKOW pEaKIIvy,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHMSI, PEUICHUE IKCIEPUMEHTAIbHBIX 3a/ad 10
TemaMm «Metamibe»y U «HemeTamne») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH IIPU OOPAILEHUH C BEIIECTBAMHU M JaOOPATOPHBIM 00OpYAOBAHHUEM,
OPEJCTaBISITh Pe3yJbTaThl XHUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOUIUX pEaKUUid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATHX PE3yIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
KOMMYyHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh  YMEHHMH  CcOOMIOJaTh  IpaBWja  AKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON Cpesbl, 0OCO3HABATh
OMAacCHOCTh BO3JICHCTBHS Ha JKUBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cvbpicn mokazarensi [IJIK, moscHATP Ha mpuMepax CHOCOObl yMEHBIICHUS H
MPEAOTBPAICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUuXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUSI BEIIECTB M
XUMHYECKUX SIBJICHUI;

JUISL CIENbIX M ClHa0OBUIAIIMX OOyYaroUuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HadeHui JI. bpaitns qis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t KonrpoJsbnsie | IIpakTnyeckue
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypebi
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHM4YeCKON XUMHUHU
IIpeamet opranndeckoit xuMuu. Teopus
1.1 CTPOEHMS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Pasznea 2. YrieBoaopoasl
2.1 IIpenenbHbIE YTIEBOAOPOABI — AJKAHBI 2
29 HenpenenbHble yriieBOJOPO/IbI: AJIKEHBI, 6 1
aJIKaIMEHBbI, aJIKUHBI
23 ApoMaTndeckue yriieBoAaoposl 2
24 ITpuposHbIE HCTOYHUKH YTIIEBOJOPOIOB U 3 1
UX nepepadoTKa
Hroro no pazgeny 13
Paszgea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus
3.1 Cruptsl. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KHCTOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VrieBoabl 3 2




Hroro no pazgeny 13
Pasznea 4. A3oTcoaepxxaiiue OpranHnyeckue coeIuHeHus

4.1 AmuHbl. AMMHOKHCITOTHI. bemku 3
Hroro no pazneny 3
Pa3pnen S. BeICOKOMOJIEKY/IIPHBIE COCAUHEHHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Kosun4yecTBO 4acoB DJIeKTPOHHBbIE
HanMeHnoBaHMe pa3/ie/ioB U TeM uudposbie
Ne i/m P Kontpoabnsbie | IlpakTnyeckue (g )
NMPOrpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBbI XMMHUH
Crpoenue atoMoB. [lepuonnuecknii 3aKkoH
1.1 u [lepuoanueckas cucreMa XUMHYECKUX 3
anemenToB 1. 1. Menneneepa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
' BEILIECTB
1.3 XHAMHMUYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heoprannueckass XuMus
2.1 Meraisl 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX )
' BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XuMus U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo yacosB

Bcero

KoHTpoJbHbIE
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
nmuppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

IIpeameT opraHM4ecKoi XuMuH, eé
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpoeHUS OPraHUYECKUX
coenuHenuit A. M. Bytneposa, e€
OCHOBHBIE ITOJIOKEHUS

IIpeacraBnenue o KiaccupuKamuu
opraHnyeckux Bemects. Homenkinarypa
(cucremaTuydeckasi) U TpUBHUAJIbHBIC
Ha3BaHUsl OPraHUYECKUX BEILECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYESCKHI paa

Mertan u 3TaH — npocTenire
MPECTaBUTEIN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTUJICH U MMPOIMUJICH — HpOCTGI\/'II_HI/Ie
MMPEACTAaBUTCIIN AJIKCHOB

[TpakTuueckas paborta Ne 1. «Iloxyuenue
STHUJIEHA U U3yYEHHUE €TO CBOHCTBY

Ankaauensl. bytanuen-1,3 u
MetunoyrtaaueH-1,3. [lomydenne
CHUHTETHYECKOTO KayuyKa U pe3HHbI




AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,

10 TOMOJIOTUYECKUH psill. ALIETHIIEH —
MPOCTEUIIINNA MPEICTABUTEb aJTKMHOB

1 Beluncienys no ypaBHEHUIO XUMAYECKON
peakiuu

12 Apenbl: 0eH3011 ¥ ToiyoJl. TOKCHYHOCTh
apeHoB

13 ['eneTnueckas cBSI3b yIriaeBOJOPOAOB,
MpUHAAJICKAITUX K PAa3IMUHBIM KjaccaMm
[TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTIHBIC
ras3pl, He)Th U MPOIYKTHI €€ epepaboTKu
[IpupoHbIe UCTOUHUKH YTIEBOIOPOAOB:

15 MIPUPOHBIN Ta3 U MOMyTHBIC HePTIHBIC
ras3pl, HeTh U MPOYKTHI €€ nepepaboTKu

16 Kontponbhas paboTta mo pazaery
«YTII€eBOAOPOABD)

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
MeTaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaToMHbI€ CIUPTHI: ITHUIICHTIUKOIb U
JIULEPUH

19 deHoI: cTpoeHUE MOJIEKYJIbI, (PU3nvecKue
Y XUMUYECKUE CBOWCTBA, MPUMEHEHUE

20 Anbaerusl: GopManbaerua u
anetaiabaerun. AeTod

21 O1HOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBEIE

KHCJIOTBI: MypaBbUHAA U YKCyCHas




22

[TpaxTuueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOU KHCIIOTBI»

23

CTCapI/IHOBafl " OJICMHOBAas1 KMCJIOTHI, KaK
MNPpEaACTAaBUTEIN BBICIINX Kap60HOBBIX
KHUCJIOT

24

MBpbL1a Kak COJTM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ASHCTBIE

25

CrnoxHble 3(hUpbl KaK MPOU3BOHbIE
KapOOHOBBIX KHCIOT. [ MAPOIHN3 CIOKHBIX

3¢upoB

26

Kupsl: runponan3, npuMeHeHue,
Ouonornueckas poib )KUpPOB

27

VYrieBoibl: cocTaB, KitacCH(pUKAIIHS.
Baxuerive npencTaBuTeNu: ri0K03a,
bpykTo3a, caxaposa

28

Kpaxman u uemonos3a Kak NpupoaHbIe
MOJIUMEPBI

29

KontposnbHas pabota mo pazaerny
«Kucnopoacoaep:xariye opraHuuecKue
coequHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO01mas xapakTepuCcTHKa a30TCOIePIKAIITUX
OpPTaHMYECKUX COSAMHECHUN /
Bcepoccuiickas mpoBepodHas pabota

31

AMWHBI: METHJIAMHUH U aHWJIMH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYeCKHUEe COCTMHEHUS, UX
ouonornueckoe 3HaueHue. llentuap.




benku kak npupogHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

OCHOBHBIE TTOHSTHUS XUMHUHU

33 1
BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUIN
OcHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COCIMHECHUI. 1

IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHA
KOH(HTypamus aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHYECKUX 3jemMeHToB /. H.
MenneneeBa, uX CBA3b C COBPEMEHHOM
TEOpPUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XAMHYECKHX 3JIEMEHTOB M UX COCIUHEHHH I10
rpynmnaM u nepuojiaM. 3HaueHHe
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHU4YeCcKuX 3neMeHToB [. M. MeHaeneeBa B
pPa3BUTHUH HAYKH

CTpOCHI/Ie BCIICCTBA. Xumudaeckast CBA3b, eé
BUbI, MCXaHU3MbI 06p330BaHI/IH
KOBAJICHTHOM CBSI3H. BOI[OpO,Z[HaH CBA3b

BaneHTHOCTB. DJIEKTpOOTPULIATENBHOCTD.
Crenenb okucienus. Bemecta
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOMIHBIE PACTBOPHI.
MaccoBas 10J1s BelecTBa B pacTBOpe




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHWYECKUX CoeNMHEeHUM. ['eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIECTB, PA3TUIHBIX
KJIacCOB

Knaccudukanus XuMHUYECKUX peaklui B
HEOPraHWYECKOW U OPraHUYECKON XMMHH.
3aKOH COXpPaHEHMsI MAaCChl BEIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHNS JHEPTUU IIPU
XUMHYECKHUX PEAKIMAX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE pABHOBECUE

10

[TpakTuueckas padora Ne 1. «Brnustaue
pa3InYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DnexTponutudeckas auccormans. [lonstue
0 BoJiopoiHOM nokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHMYECKUX ¥ HEOPTaHNYECKHUX BEIICCTB

12

OKHUCITUTENEHO-BOCCTAHOBUTENIbHBIE
peakuuu. [TonsTue 06 3nexTponuze
pacIuIaBoOB U pacTBOPOB COJIEH

13

KonTponbhas pabota no paszueny
«Teoperndeckre OCHOBBI XUMHM»

14

Meraiuel, ux nojoxenue B [lepuognueckoi
CHCTEME XUMHUYECKHUX 3y1eMeHToB [[. M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OOmue pu3nIecKue CBONCTBA
METaJJIOB




15

CrutaBel METAIOB. DJIEKTPOXUMHUYECKUM PiJT
HanpsLKeHUH METAIIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHUH, KaJIuil, KaabI[Ui, MarHUM,
AIFOMHHUN) ¥ UX COETUHEHUH

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeJUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COEIMHEHUN

19

[TpaxTrueckas padota Ne 2. "Pemienne
AKCIIEPUMEHTAIBHBIX 3aa4 10 TEME
«Mertamiab»"

20

Hewmeramnel, BX MOJIOJKEHUE B
[Tepuoauueckoit cucreMe XMMUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3n4ecKre CBOMCTBAa HEMETAIIIIOB.
AnnoTponusi HEeMETaIUIOB (Ha pUMepe
KHCIIOpOJIa, cepbl, hocdopa u yriepoia)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
coeqUHEHUN

23

XuMHUECKue CBOMCTBa a30Ta, pochopa 1 ux
COEIMHEHUN

24

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
HUX COeJUHEHUU

25

[IpuMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COECIUHEHUN

26

O060011IeHME ¥ cucTeEMAaTU3alMs 3HAHUM 10




TeMe «HeMertamuiey. Belaucnenus mo
YpaBHEHUSAM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHYECKHUE PACUETHI

[TpaxTnueckast padota Ne 3. «Pemienue

27 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
"HemeTtammsr"»

73 KonrpomnbHas padora mo remam «MeTauiby 1
u «Hemeramnbny

29 Heopranuueckne u OpraHn4ecKue KUCJIOTHI. 1
Heopranuueckue u opraHn4eckue OCHOBaHUS
AmMdoTepHbIe HEOpraHUYECKHe U

30 OpraHu4ecKue coeuHeHus. I'enernueckas |
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BELIECCTB
Posb xumun B 06ecrieyeHIH SK0JI0TrM4eCcKOH,

31 SHEPTreTUYECKON U MHUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAUIUHBI
[IpencraBienust 06 0OIIMX HAyYHBIX

32 MPUHIMIAX TPOMBIIIICHHOTO TOJIYYEHUS 1
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUpE BELIECTB U MaTEPHUAJIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 14

[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATbl 0CBOEHUS] OCHOBHOIM
00pa3oBaTe/ILHOI MPOrpamMMbl CpeIHero 001ero 00pazoBaHus

1

Teopernyeckrie OCHOBBI OPraHUYECKON XUMHUH

1.1

ChopMUpPOBAaHHOCThH TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISIONICH
eCTeCTBeHHOHay‘IHOf/'I KapTUHBl MHpPA, PpPOJIU XUMHUH B TIO3HAHUH
SBIIGHUH TPUPOIBI, B (OPMHPOBAHMHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBbHOW T'PaMOTHOCTH, HEOOXOAMMOM AJis
pelleHrs TPAKTUYECKUX 3aJad M OKOJOTHMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPHPOTHOMN Cpejie

1.2

BianeHne cucTteModM XMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATraroIne HIOHSTHSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATETLHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHas Macca, MOJISIPHBIA OOBEM, YIJIEPOIHBIN CKEJIeT,
(GyHKIMOHANBHAS ~ IpyINa,  pajJuKan,  HU30Mepusi,  H30MEpHI,
TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOIA- U
a30TcoJiepKalllie COEJUHEHUs, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yriieBozpl, KMphl, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHmdeckux BemectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XHUMHUH, (HaKTOJIOTHYECKUE
CBEICHUSI O CBOMCTBaX, COCTaBe, IOJyueHMH U 0e30MacHOM
HCIOJIb30BaHUN BAXXKHEMIIMX HEOPraHMYECKMX M  OPraHu4ecKux

BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCIOBCKA

1.3

ChopmMHupoBaHHOCT, yMEHHMH BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHATUM,  YCTAHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME TOHATHSA IIPU OINHMCAHMM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPTraHUYECKUX COCTUHEHUIN

1.4

c(hOpPMHUPOBAHHOCTh YMEHUU HCIIOJIB30BATh XUMUYECKYI) CHMBOIUKY
JUTSL  COCTaBJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
cokpamEéHHor) (opMyn OpPraHMYECKWX BEIIECTB U  ypaBHEHUU
XUMHUYECKHUX PEaKLUi, U3rOTAaBIMBATH MOJIEIN MOJIEKYJI OPraHUYECKHUX
BEILIECTB I WJUIKOCTPALIMM UX XHUMUYECKOTO M IMPOCTPAHCTBEHHOTO

CTPOCHUA




1.5

ChopmupoBaHHOCTh ~ YMEHHMH  yCTaHaBIMBaTh  IPUHAJUIEKHOCTD
M3YUYEHHBIX OPraHMYECKUX BEHIECTB IO UX COCTaBY M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHeHHi (YIJIeBOAOPOIbL,
KHCIIOPOJI ¥ a30TCOJEPXKAILUE COEAUHEHUS, BBICOKOMOJIEKYJIIPHBIE
COCIUHEHMs), JaBaTh MM  Ha3BaHUSA MO  CHCTEMaTHYeCKOU

nomenknarype (IUPAC)

1.5

ChopmupoBaHHOCTH YMEHHUS ONPEACISATh BUIBI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopMHpOBaHHOCT,  YMEHHUSI TNPUMEHATH: TOJOXKEHUS  TEOpUn
CTpoeHusi opranudeckux BemiectB A.M. BytnepoBa anst oObscHEHHS
3aBHCHMOCTH CBOMCTB BEIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

yI‘J’IeBO,HOpOI[BI . Kchopoz[coL[epn(amHe n a30TCOACPIKAIIUC

OpPraHU4YC€CKHUC COCANHCHU . BBICOKOMOJ'IGKYJ'IHpHI)IG COCAUMHCHUA

2.1

ChopmupoBaHHOCTh YMEHUH NPUBOAWTHL TpPUBHAIBHBIC Ha3BaHUS
OTJICIbHBIX OPTaHMYECKHUX BEIIECTB (STWJICH, MPOMHJIEH, alleTHJIEH,
STHJICHIJIMKONb, TIUIEPHH, (EeHON, (OpMaIbIETHA, aleTalbIeTu/,
MypaBbUHAsg KHUCJIOTA, YKCyCHas KHCIOTa, OJIEMHOBas KHUCIIOTA,
CTeapuHOBasl KHUCIJIOTa, TIJIIOKO3a, (PpyKTO3a, Kpaxmal, LeJUIryI03a,

TJTUITUH)

2.2

ChopMHUpPOBAaHHOCT yMEHUH XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
¢u3nueckue M XUMUYECKHUE CBOWCTBA THUIHMYHBIX MpPEICTaBUTENCH
pa3IMYHBIX KIACCOB OPraHMYEeCKUX BEIIECTB (METaH, 3TaH, STUJIEH,
MpOMWIICH, aneTuieH, OyraaueH-1,3, merunOyranuen-1,3, OeH3zo,
METaHOJ, ATAHOJ, 3TUJICHIJIHNKOIb, TJIULIEPHH, (EHON, aleTaabIerus,
MypaBbHHAs M YKCyCHasi KHCJOTBI, TJIFOKO3a, Kpaxmal, LeJI0J03a,

aMUHOYKCYCHasl KUCJIOTa)

23

C(bOpMI/IpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATHL T'CHCTUYCCKYIO CBA3b
MCXKIY TUIINYHBIMHA MNpEaACTaBUTCIIIMHA Pa3InYHBIX KJI1aCCOB
OpTraHNYCCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHNYCCKUX

peakuuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

CdhopmupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOIOPOAHOTO CHIPbs (HEDTH, IPUPOIHBIA ra3, yroiib), CHOCOObI UX

nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOTYKTOB NepepadOoTKU

XHWMHUS U KN3HB. PacuéTel

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJAaX HAYUYHOI'O ITO3HAHMA, MCITIOJIL3YCMbIX B XMMHU IIpU HU3YUYCHUHU




BELIECTB U XHMMHUYECKUX sABJIEHUN (HAONIOJEHUE, HW3MEpeHue,
SKCIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BATh CHUCTEMHBIE
XUMUYECKHE 3HAaHUA M1 TPUHIATHS PEHIeHWH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalludX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCT, yMEHHH COONMIOATh TpaBHIa MOJIB30BAHUS
XUMUYECKOH TIOCYI0M M J1TabOpaTOpHBIM 00OpYIOBaHHUEM, a TaKkKe
IpaBujia 06pameH1/1;1 C BCIICCTBAMH B COOTBCTCTBUH C MHCTPYKUUSIMU

110 BBIINIOJTHCHHUIO HaGopaTOpHHX XUMHWYCCKHUX OIIBITOB

3.3

CpopMUpPOBaHHOCTh YMEHHI IJIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
HKCHEPUMEHT (TPEBPALICHUs] OPTAHUYECKUX BEILECTB MPU HarpeBaHUM,
MOJTy4eHHEe STHJICHA M U3Y4YEeHHE ero CBOICTB, KAUECTBEHHBIC PEAKIIUH
OpPraHUYeCKUX BEIECTB, JACHATypauus OCJIKOB IpH HarpeBaHUM,
[[BETHBIE pPEaKIMH OEJIKOB) B COOTBETCTBHM C IPABHIAMHU TEXHUKHU
0e30MacHOCTH Mpu OOpalleHUH C BEIIECTBAaMU U JIAOOPaTOPHBIM
000pyI0BaHUEM; NpPECTaBIATh pe3yJIbTaTh XUMHUYECKOTO
JKCIIepUMeHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOLIUX

peaxiuii 1 GOpMyIUPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB

3.4

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BHIYMCICHUS 110 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WIIU
MPOJYKTa peakiMy 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKLIMN)

3.5

CdhopMupoBaHHOCTD YMEHUH KPUTHYECKH aHAIU3UPOBATh
XUMUYECKYI0 HH(OpMAIMIO, IOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB

(cpenctBa MaccoBoit nH(opManyu, cetb THTEpHET U IpyTHe)

3.6

ChopmupoBaHHOCT, yMEHHN COOJIOAATh TMpaBWIa HKOJIOTHUYECKU
1enecooOpazHoro MoBeIeHUs B ObITY U TPYJIOBOW [€ATEIbHOCTH B
LENAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAKOWIEH MPUPOIHOMN
Cpenbl, OCO3HAaBATh OMACHOCTb BO3JEHCTBHS HA JKUBBIE OpraHU3MBbI
ONPEACIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsi CMBICI MOKA3aTeNs
[NAK (mpenenbHO AOMYyCTMMON  KOHIIGHTpAIMHM), TMOSCHATH Ha
puMepax CrocoObl YMEHBIIEHUS W MPEIOTBPAIICHHUS HX BPEIHOTO

BO3I[€I>1CTBHH Ha OpraHu3M 4CJIOBCKa

11 KIIACC

Kox
MPOBEPAEMOro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOI
00pa3oBaTeILHON NPOrPaMMBbl CpelHero 001ero 00pa3oBaHus




pe3yJabTara

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMUMHUHU

1.1

Bnanenne cucremMoill XMMHMYECKUX 3HAHWW, KOTOpas BKIIOYACT:
OCHOBONOJIATAIOIINE  TOHATUS  (XMMHUYECKMM  DJIEMEHT,  aTOM,
3JIEKTpOHHAs 000JI0UKa aToma, S-, p-, d-3JEKTPOHHBIE OPOUTAIH aTOMOB,
HOH, MOJIEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCIJICHHS, XUMHUYECKasl CBS3b, MOJIb, MOJISIpHAsh Macca, MOJSPHBIN
00BEM, KpuUCTAUIMYECKash pemérka, TUIbl XUMHUYECKUX PEaKIui
(OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- U  JHIOTEPMHUYECKHUE,
peaky MOHHOTO OOMEHa), PacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAsT ~ JUCCOLMAIUS, OKHUCIHUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKOW pEaKlUd, XUMUYECKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHsl SJIEKTPOJUTHYECKON aucconuanuu, llepuoanueckuii
3akoH J[.W. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUYECKUE CBEICHHS O CBOMCTBAX,
coCTaBe, IMONyYeHHMH U O€30MacCHOM HCIIOIB30BAaHUH BaKHEUIITMX
HEOPraHMYECKUX BEUIECTB B OBITY W NPAKTUUYECKOH J1eATebHOCTH

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh YMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX TOHSATHH, TMPUMEHATh COOTBETCTBYIOIIUE
MOHATUSL TPU ONHUCAHMM CTPOEHUS M CBOMCTB HEOPraHWYECKUX
BEUIECTB W MX IpEBpAllleHUuH; BBIABIATH B3aUMOCBS3b XMMHUYECKHUX
3HaHUHN c MOHSATUSMHU u MPEICTAaBICHUSIMH JIPYTHX

C€CTCCTBCHHOHAYYHBIX ITPCIMCTOB

1.3

BJ'Ia)IeHI/IC OCHOBHBIMHM MEC€TOJaMH HAYYHOTI'O IIO3HAHWA BCEHICCTB H
XUMHUYECKHX SIBICHUM (Ha6JIIO,Z[eHI/Ie, HU3MCPCHUC, OSKCICPUMCHT,

MOJICJIUPOBAHUE)

1.4

ChopMHUpOBAaHHOCTh yYMEHHI OMPEICNATh BaJCHTHOCTh M CTENEHBb
OKHCJICHUSI XHMHMYECKHX DJIEMEHTOB B COEJUHEHUSX pa3IMYHOrO
COCTaBa, BHUJ  XUMHUYECKOM CBs3M  (KOBaJIGHTHas, HWOHHAas,
MeTaJlJTN4ecKasi, BOJAOPOHAs) B COCTUHEHHSIX, TUIl KPUCTAIUTHUECKON
pEemETKN KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJspHas, MOHHas,

MeTauInuecKas)

1.5

CdopMupoBaHHOCTh YMEHUN OMPEAEISATh XapaKTep Cpelbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHSI  KJIACCU(HUUIMUPOBATH  XUMHUYECKHE
peaKuy MO pazIUYHbIM IpHU3HAKaM (YUCIY U COCTaBy pearupyrommx

BEIIECTB, TEIIOBOMY JGh(}EKTy peakiuu, W3MEHEHUIO CTerneHel




OKHUCJIGHHS  DJJEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO

KaTaau3aTopa)

1.7

ChopMHpOBaHHOCTh YMEHUH  COCTAaBJIATH YpPaBHEHHUS  peakiuil
pPa3IUYHBIX THUIOB, TOJHBIE M COKpalllEHHbIE YpaBHEHUS peaKIMi
MOHHOTO 0OMEHa, YUUTHIBAsl YCIOBUS, IPH KOTOPBIX 3TU PEAKIMU UIYT

JI0 KOHIIA

1.8

ChopMupoBaHHOCTh YMEHHUI MPOBOIUTH PEAKLUH, TOATBEPIKIAIOIINE
KAueCTBCHHBIM COCTAaB  pa3JIMYHbIX HEOPraHWYECKUX  BELIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOIUIUE B BOJHBIX

pacTBOpax HCOPraHMICCKUX BCUICCTB

1.9

CdopmMHupoBaHHOCTh YMEHHI pPacKphIBaTh CYHUIHOCTh OKHCIHMTEIHHO-
BOCCTaHOBUTEIbHBIX peakiuii MOCPEJICTBOM COCTaBJICHUS

QJICKTPOHHOI'O OanaHca 3THUX peaKI_II/Iﬁ

1.10

ChopMHUpPOBAaHHOCT, yMEHUN OOBACHITH 3aBHCHUMOCTh CKOPOCTH

XUMHUYECKON peaKkiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopmMupoBaHHOCTh yMEHHMH OOBACHATH  XapakTep CMELIECHUS
XUMUYECKOTO PABHOBECHUSI B 3aBUCHMOCTHU OT BHEIIIHETO BO3JICUCTBUS

(mpuniun Jle HlaTtense)

OO6m1as 1 HeOpraHu4ecKas XUMUs

2.1

CdopMHUpPOBAaHHOCTh YMEHHH pacKpbiBaTh cMbIcH [lepuogmdeckoro
3aKOHa .. Menneneena u JEMOHCTPHUPOBATh ero
CUCTEeMATH3UPYIONIYI0, OOBACHUTENbHYIO U  MPOTHOCTUYECKYIO

byHKIUN

2.2

CdopMupoBaHHOCT YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 14 mnepuoaos Ilepunoanueckoi
cuctemMbl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOIb3ys
MOHATUS  «S-, p-, d-dJCKTPOHHBIC OpPOUTAIN», «IHEPreTHUYCCKUE
ypOBHI/I», O6T:5[CH$ITI) SaKOHOMepHOCTI/I N3MCHCHUS CBOI\/JICTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuoAaMm M rpynmnam

Ilepuoanueckoil cuctembl xuMuueckux sneMenToB .M. Menaeneesa
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ChopMHUpOBaHHOCTh YMEHHU XapaKTEepH30BaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIECTB PA3IUYHBIX KIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAaHHE  TEHETHUYECKOM  CBSI3M  MEXKIY
HEOPTraHUYECKUMHU BEILIECTBAMU c MOMOILIBIO ypaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/II\/'I

24

ChopMUpOBaHHOCTh ~ YMEHHMH  yCTaHABIMBATh  NPUHAIIEKHOCTH

HCOPIraHNMYCCKUX BCHICCTB IIO HMX COCTABY K OHpeI[eJ'IéHHOMy KJIaCcCy




(rpymnme) coenrHEeHUH (IIPOCThIE BEIIECTBA — METaUIbl M1 HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYIO CHMBOJIMKY
JUIsL COCTaBJIeHUS (OpMYJ BEIIECTB U YPABHEHMH XMMHUYECKUX
peakuuii, cucreMarndyeckyro HoMeHkinaTypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTAEJbHBIX HEOPraHMYECKUX BeLeCTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHaK, TaméHas W3BECTb, HETAlIEHash W3BECTb,

MUTHhEBAs COJa, MUPUT U APyTHE)

2.6

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMMCHIBATH) 0OIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB,
HNOATBEPXKJIaTh  CYLUIECTBOBAHME  TI'EHETUYECKOHM  CBA3M  MEXAY
HEOPraHMYECKMMH  BEHIECTBAMM € IIOMOULIbKO  ypaBHEHUN

COOTBCTCTBYIOIIUX XUMHUYCCKHX peaKHI/Iﬁ

2.7

ChopMHUpOBaHHOCTh YMECHHIA TUIAHUPOBATH M BBITIONHATH XUMUYCCKUT
DKCMIEPUMEHT (pasloKEeHUE TMEepPOKCHAa BOAOPOAa B MPHUCYTCTBUU
KaTajau3aTopa, OMpeeeHHEe CPeIbl PaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCATBHOTO WHAMKATOPA, BIMSHUE pPAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklMH, pPEeaKIMd HMOHHOTO oOOMeHa,
KauyeCTBCHHBIC PEAKIIUH Ha CyiIb(aT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHUS, pEUICHHE SKCIePUMEHTANBHBIX 3a/ad M0 TeMam
«Metamel» u «HemeTamb») B COOTBETCTBUU C MPABHJIAMH TEXHUKHU
0€30MacCHOCTH MpH OOpAIIEHWH C BEIIECTBAMH M JIAOOPATOPHBIM
000pyI0BaHUEM; MIPEICTABISTh pe3yIbTaThI XAMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu ypaBHEHHA COOTBETCTBYIOIIUX

peaKHI/Iﬁ u (bOpMy.]'IHpOB&TL BBIBOJZIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopMupoBaHHOCTh yYMEHHH COONIONATh TpaBWJIa TOJIH30BAHUS
XUMHUYECKON TMOCYJOH M JabopaTOpHbIM 00OpYyIOBaHHMEM, a TaKXKe
npaBmiia 0OpaIIeHus ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTb ~ YMEHHMH  XapakTepu30BaTh  XMMHUYECKHE
MPOLECCHI, JeKallie B OCHOBE NMPOMBIIUIEHHOTO MOJIYYEHHS] CEpHOI
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH NPEACTABICHUN 00
o0IIMX HAyYHBIX MPHUHIMIAX M  3KOJOTHYECKHX  Mpobiemax

XUMHYCCKOI0 IMMPOMU3BOACTBA

XUMHUA ¥ )KU3Hb. PacuéTnl

3.1

CdopMupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIOLIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHpA, POJIM XHMHUH B TIO3HAHHUH

SBJICHUN TpUPOIbl, B (HOPMHPOBAHMHM MBIIUICHUS U KYJbTYpPbI




JUYHOCTH, €€ (PYHKIHMOHAIBHON TPAaMOTHOCTH, HEOOXOIMMOM st
pelleHus TPAKTUYECKUX 3aJad W OKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOM cpefie

3.2

CdopmupoBaHHOCTH YMEHHU KPUTHYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 HH(OpMaIuio, MOIy4aeMyl W3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTEpHET U JIpyrue)
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ChopMHUpPOBAaHHOCT, yMEHUW COONIOAATh TIpaBUJIA IKOJIOTHYECKU
1eJIeCO00Pa3HOr0 TOBEIEHUSI B OBITY M TPYAOBOH IESITENLHOCTH B
HEeISX COXPAaHEHMs] CBOETO 3I0pPOBbS U OKPY’KAIOIIEH MPUPOIHOM

CpeIbI
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Oco3HaBaTh ONAaCHOCTb BO3JAEHCTBHUS HAa JKUBBIE OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIch nokaszatens 1K, noscHITh
Ha MpUMEpPax crocoObl YMEHBIICHUS U MPEAOTBPAILICHUS UX BPEIHOTO

BOS)IGP'ICTBI/ISI Ha OpraHu3M 4€JI0BCKa

3.5

ChopmMupoBaHHOCTB yMEHUM MIPOBOJIUTH BBIYUCIICHUS c
HCIIOJIb30BAHUEM TOHATHUSI «MAcCOBasl JOJS BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIICHUM Ta30B NPU XUMHUYECKUX PEAKIHSIX, MaCChI
BellecTBa WM 00BbEMa Ta3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce wWin O0BEMY OIHOIO W3 YYacTBYIOLIUMX B pPEAaKIMU BEILIECTB,
TEIIoBOTO 3 (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BEIIECTB, IPEBPAILLEHUSI U COXPAHEHUS SHEPTUU




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

HpOBepHeMblﬁ JIEMEHT COACPKaHUSA

1

TeopeTquCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHU

1.1

[Ipenmer opraHnyeckoM XMMHH: €€ BO3HHUKHOBEHWE, Pa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHalIoB. TeopHsl CTPOEHUs OPraHUYeCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

1.2

CrpykTypHble (OpMYJBl OpPraHMYECKUX BEIIECTB. [ OMoOJIOTHS, H30MEpHUS.
XuMHUecKasi CBA3b B OPraHUYECKUX COCJAMHEHMSX — OJMHApHbIE M KpaTHBIE

cBsi3u. [IpencraBienue o KIacCUpUKAIMKA OPTaHUYECKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpPraHu4YCCKux COCIUHECHUMN (CI/ICTeMaTI/ILIeCKaH) U TPUBUAJIbHBIC

Ha3BaHUS BaKHEUIIINX HpeILCTaBI/ITCJ'IGf/'I KJIAaCCOB OPraHUYCCKHX BCUICCTB

YrieBonopoasl

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psifl. MeTaH u 3TaH — npocTeiiime
NpeICTaBUTENIN aJKaHOB: (U3MUECKHEe U XUMHUYECKHE CBOWMCTBA (peakiuu

3aMCIICHUA U FOpeHI/Iﬂ), HaxXO0KACHUEC B IPHUPOAC, MOTYUYCHUC U IPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUU psAd. DTHIEH M NPONUIEH —
MPOCTEHIINE TPEICTAaBUTENIM AJIKeHOB: (UM3MYECKHEe M XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THApPATALMU, OKUCICHUA W

HOJ'II/IMepI/I3aI_[I/II/I), IMMOJIYYCHUC U IIPUMCHCHUC
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Anxaguensl: Oyraaues-1,3 u MetwiOyraguen-1,3: crpoeHue, BaxkHeHIIne
XMMHYECKHEe CBOMCTBa (peakiuus noiauMepuszanun). [lomyueHrne CHHTETHYECKOro

KaydyKa U pe3uHbI
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AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUI psAll. AIETUIECH —
NPOCTEHIINN TpeJICTaBUTENb AJKMHOB: COCTaB, CTpPOCHME, (uznyeckue u
XMMHUYECKHE CBOWCTBA (peakluy r'UApUPOBaHUs, TaJOT€HUPOBAHMSI, THAPATALIUY,

l"OpCHI/ISI), MOJIYyYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benszon: cocraB, cTpoeHHe, (PU3MUECKHE W XUMHUYECKHE CBOWCTBA
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS ), IOIyUYEHHE U puMeHeHue. Tomyou:
COCTaB, CTpOeHHE, (u3MUecKkue ¢ XUMHUYECKHE CBOHCTBA  (peakiuu
TaJIOTEHUPOBAHUS WU HUTPOBAHHUSA), TOJYyYEHHUE M TNpUMEHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJAaMH, NPUHAIJIEKAILUMU K

Pa3IMYHBIM Ki1acCaM




2.6

[TpupoaHble HICTOYHUKH YTIIEBOAOPOI0B. [IpHpOHbIii Ta3 U MOMyTHbIC HEDTIHbBIC
ra3el. Heth u € mpoucxoxaenue. CrocoObl mepepaboTku HeTH: MEepPeroHKa,
KPEKUHT (TEPMUYECKUH, KATATMTHYCCKHIA), MUposu3. [IpomayKThl mepepaboTKH
HeTH, MX NPHMEHEHHE B TPOMBIIUICHHOCTH W B ObiTy. KameHHBII yroms u

HPOIYKTHI €ro nepepaboTKu

Kucnoponcoaep:xaiiue opraHn4ecKkue CoeMHEHNS

3.1

[IpenenbHbIe OAHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJ: CTPOCHUE, (pu3nueckue
U XMMHYECKHE  CBOMCTBAa  (peakuMM ¢  aKTHUBHBIMH  MeTaJlJlaMH,
raJloreHOBOJIOPOIaMU, TOpEHHE), MpPUMEHEHHEe. BoJOpoIHBIE CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHoJIa U 3TaHoJia Ha OpraHU3M YeJOBeKa.
MHoroaToMHbI€ CIIUPTHL. DTUICHIJIMKONb U TIULEPUH: CTPOEHUE, PU3NIECKUe U
XUMHUYECKHE CBOMcTBa  (B3aMMOJAEHMCTBME CO  WIGJIOYHBIMM  MeTajljlaMH,
KAauecTBEHHAsl peaklus Ha MHOIO0AaTOMHbIE CIUPTHI). JlelicTBUE HAa OpraHU3M

YCJIOBCKA. HpI/IMeHCHI/Ie TJIMOCPHHA U OTHJICHTJIMKOJIA
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®eHoI:  CTpOEHUE MOJEKYJbl, (U3UYECKHEe U XUMHUYECKHE CBOMCTBA.

Tokcuunocts (enomna. [Ipumenenue penona
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Anpaeruapl U KeToHbl. DopMabACTHI, alleTAIbICTH: CTPOSCHUE, (PU3HUECKHUE U
XUMUYECKHE CBOMCTBA (PEaKlUU OKUCIEHUS U BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKI_II/II/I), MOJIYYCHHEC U ITPUMCHCHHUC

34

OIHOOCHOBHBIC TIpe/IebHbIe KapOOHOBBIE KHUCIOTHIL. MypaBbUHAS M YKCyCHAs
KHCIIOTHI: CTpOeHHE, (PU3NUeCKHe U XUMHUYECKHe CBOMCTBA (CBOWCTBA, OOIIHME NS
Kllacca KHCJIOT, peakius dSTepuduKaIyu), TIOIy4eHHe | IPUMCEHEHHE.
CreaprHOBasi ¥ OJICMHOBAsI KUCIIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX

KHUCIOT. Mblia KaK COJIM BBICIIIUX Kap6OHOBBIX KHCJIOT, UX MOIOLIECC HeﬁCTBHe

3.5

Crnoxxnabie 3(UPBl KaK MPOW3BOIAHBIE KApOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonoruueckas poiib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kilaccu(UKaIUs yrieBoJ0B (MOHO-, AM- U IOJIHMCAXapubl).
I'moko3a — mpocTedmnii MoHOcaxapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
¢du3nueckre U XuMHUYecKue cBoicTBa (B3aumoaeiicteue ¢ ruapokcuiom meau(ll),
OKHCIICHHE aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBIEHUE,
OpOXEHHUE TIIOKO3bI), HaXOXKJICHHE B TPHUPOJE, NMPUMEHEHHEe, OMoIorudecKas
ponb. dorocunTe3. PpyKTO3a KaK M30MEP IIIHOKO3bl. Kpaxman u 1eimono3a Kak
npupojHeie monuMepsl. CTpoeHHe Kpaxmala U UeJUTo03bl. Du3nveckue u

XMMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIn3, KaUeCTBEHHAs PEAKIIHS C HO/I0M)

A30Tcozlep>1<aume OpraHn4YCCKUC COCANHCHUA

4.1

AMUHOKHUCIIOTHl Kak aM(OTepHble OpraHuyecKkue coequHeHus. Puznyeckue u




XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe TiuiuHa). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I[[BI

4.2

benku Kak TNpUpPOAHBIE BBICOKOMOJIEKYJIpHBbIE coenuHeHus. IlepBuunas,
BTOpUYHAs U TPETUYHAs CTPyKTypa OeiakoB. XMMHUYECKHE CBONCTBA OEJKOB:

TUAPOJIN3, JCHATypallsd, KaYCCTBCHHBIC PCAKIIUU Ha Ocnku

BrIcOKOMONEKYIISIpHBIE COETMHEHNS

5.1

OCHOBHBIE TIOHATHA XHMHHU BBICOKOMOJICKYJIIPHBIX COG,Z[PIH@HPII’IZ MOHOMED,
IMOJIMMCEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMEPU3AlU, CPCAHAA MOJICKYJIApHAas
macca. OCHOBHEIC METOAbl CHHTC3a BBICOKOMOJICKYJIAPHBIX COC,[[I/IHCHI/Iﬁ -

noJIMMEpur3anna U IMOJIMKOHACHCAIHUA

5.2

SKCHepI/IMCHTaJIBHLIC MCTOAbl H3YUCHUA BCUICCTB HU HUX HpeBpameHHﬁ:
O3HAaKOMJICHUC C 06p83HaMI/I MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pC3NHbI

11 KVIACC

Konx

IIpoBepsieMblii 3JIeMeHT cOieP:KAHUSA

1

TeopeTnueckre OCHOBbI XUMUU

1.1

XUMHYECKUH d7eMeHT. AToM. SInpo aToma, M30TOMbl. DJIEKTPOHHAsT 000J0YKa.
DHepreTuvecknue yYpoBHHU, TIOYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DJICMCHTEHI.
Oco0eHHOCTH pachpeeNieHus dJIEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIlHs aTOMOB

1.2

IIepnonnueckuit 3akoH u [lepuoguueckas cucreMa XuMu4deckux snemeHTos J[. 1.
MenpeneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa W Ilepuogmyeckoil CHCTEMBI
XUMU4ecKux 3yeMeHToB [[.1. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pazyeMbIX UMH TPOCTBIX M CJIOXKHBIX BEIICCTB IO TPYIINaM U TEPHUOIAM.

3HadeHUe NepUoOANICCKOIro 3aKOHa B pa3BUTUHU HAYKHU

1.3

Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BHIbI XUMHYECKOW CBSI3U
(koBaneHTHAsl HEMOJISIpHAsT M TOJSpHAasi, HOHHAs, MeTajuindeckasi). MoHsbI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHON XUMHYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHEIN). BonopoaHas cBs3b

1.4

BanenTHocTb. BJIGKTpOOTpI/II_IaTeHBHOCTb. CreneHb OKHCIICHUS

1.5

BemecTBa MOJNIEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THNBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBa

BEIIECTB OT THINA KpHUCTALIMYECKOM peméTku. IlloHsATHE O AuMcnepcHbIX




cucremax. McrtuHHBIC U KOJUIOMJHBIC paCTBOPHEI. MaccoBas J0JIA BCIIECTBA B

pacTtBope

1.6

KJ'IaCCI/Iq)I/IKaI_[I/IH HCOPIraHNYCCKUX COCJIMHCHM. HOMGHKJ'IaTypa HCOPIraHNYCCKUX

BCIICCTB

1.7

XuMudeckas peakuus. Knaccudukanus XUMHYECKUX peaxkuui B
HEOPraHWYECKOM M OPraHMYECKOM XUMHH. 3aKOH COXPaHEHUsI MacChl BEIIECTB,

3aKOH COXpaHCHHA U MPEBPALICHUA SHCPIUU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IMnYHbIX (PAKTOPOB

1.9

OGpaTI/IMLIC pCaKkuu. XHUMHUYECKOE paBHOBECHUC. cDaKTDpBI, BJIMAKOINMUEC Ha

cocTosiHue XuMmuieckoro pasHosecus. [Ipunuun Jle [llarenbe

1.10

DnekTpoiauTnueckas auccouuanus. CuiabHble U cliadble anekTpoiuThl. Cpena
BOJTHBIX PaCTBOPOB BEILECTB: KHCIIasi, HEUTpaJIbHasl, IIeJI04Has. Peakiiuun HOHHOTO

oOMeHa

OXHUCITUTEIIFHO-BOCCTAHOBUTEILHEIC peaKnuu

HeopraHI/IquKaﬁ XHUMMUA

2.1

Hewmerannel. Ilonoxenue HemeramuioB B Ilepuoanueckoil cucteMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa U 0COOEHHOCTH CTpOeHHUs aToMOB. Pusnueckue

CBOMCTBA HEMETAJLIOB. AJUIOTPONHS HEMETAIIOB (HA IIPUMEPE KUCIIOPOa, CEPBI,

docdopa u yrnepona)

2.2

XWMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJlOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpeMHHUS) H WX  COEAMHECHUU  (OKCHIIOB,
KHCIIOPOJICOICPKAIIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue

BOXHEUIINX HEMETAIIOB U UX COEIUHEHUN
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Meramnsl. Ilonoxenune merawioB B Ilepuogudeckoil cucTeMe XMMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000J0UEK
aToMoB MeTauioB. Obue ¢pusznveckne cBoiicTBa MeTauioB. CIUTaBbl METALIOB.

DNEKTPOXUMHUUECKUN Psi/i HAMTPSDKEHUH METaIJIOB
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XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAJUIOB (HATpUM, Kaluuid, KaJbIuii,
Mar"vii, aJlFOMHHHNA, IIUHK, XPOM, JKE€JIe30, Melb) M UX coenuHeHuil. OOmme

CrocoObI MOTy4YeHHUs MeTauIoB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE

2.5

I'eneTmueckas cBSI3b HCOPraHN4YCCKUX BCUICCTB, NPHUHAMICKAINUX K PA3JIUYHBIM

Kj1accaM

XUMHUS U KU3HD

3.1

Ponp xumMum B 0OECHEYEHHHM DKOJOTUYECKOW, SHEPreTHYECCKOW W THIIECBOU
6€3OHaCHOCTI/I, pa3BI/ITI/II/I MCIOUIIUHBI. HOHHTI/IC (0] HaqubIX METOAax ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ




[IpencraBnenuss 06 OOIMKMX HAYYHBIX MPUHIMIAX HPOMBIIUIEHHOTO MOJYYEHUS

BOXHEHIIMX BelIeCTB. UenoBEK B MHUPE BEUIECTB U MATEPHAIOB: BAaKHEWUILIHE

3.2 CTPOUTENbHBIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepuajbl, KpPacKH, CTEKIIO,
KepaMuKa, MaTepuaybl s 3JEKTPOHUKHM, HAaHOMAaTepHalibl, OPraHUYECKUE U
MUHepaJIbHbIE yI00pEeHUs
XuMHUsT W 3[0pOBbE UEJOBEKAa: MpaBUjia MCIOIb30BAHUS JIEKAPCTBEHHBIX

3.3 MperapaToB, MpaBuia 6€30MacHOT0 UCTIONb30BaHUS MPENapaToB OBITOBOM XUMUN

B HOBCCHHGBHOﬁ KHN3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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