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HOACHUTEJBHASA 3AIINCKA

[TporpamMma Mo XuMuM Ha YpOBHE CpeIHEro 0011ero oopazoBanus paspaboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuHu B
Poccuiickoit ®eneparnun», TpeOoBaHUN K pe3yJbTaTaM OCBOCHHUSA (eaepabHOM
oOpa3oBarenbHOM mporpammbl cpeaHero obmiero o6pazoBanus (POII COO),
npeacTaBieHHbIX B DenepaibHOM TOCYJIapCTBEHHOM O0Opa3oBaTeIbHOM CTaHAapTe
COO, c yuérom KoHuenuuu mnpenopaBaHusi y4eOHOro mnpeaMera «XHUMHUSD» B
oOpa3zoBaTenbHBIX opranuzanusax Poccuiickoit denepanyu, peain3yromuX OCHOBHbIC
o0Opa3oBaTeNbHbIE NPOrPAaMMBI, M OCHOBHBIX TMOJIOKEHUH «CTpaTeruu pa3BUTHS
Bocniutanusi B Poccuiickoit ®enepanuu Ha nepuon o 2025 rona» (Pacmopsixenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJI0B K pa3pabOoTKe MPOrpaMMbl 110 XUMHUHU, K ONPEICTICHUIO 00I1Iei
cTpaTeruyd oOy4deHus, BOCIIUTAHUS U Pa3BUTHUS 00YUaIOUIMXCS CPEACTBAMHU y4eOHOTO
npeamera «Xumus» st 10-11  kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenrtyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIOBICEHHOCTH LIEJEH,
COJICpKaHMs, pe3yJbTaTOB OOyuYeHHs] M TpeOOBaHUUW K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

Xumuyeckoe 00pazoBaHuE, OJIy4aeMO€E BbIITYCKHUKaMU 00111€00pa30BaTeIbHON
OpraHu3aliy, SBIIIETCS HEOThEMJIEMOW YacThl0 HUX 00pa30BaHHOCTH. OHO CIYXKHUT
3aBEpILAIOIIMM 3TAlOM PEAM3alMK Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMX IEJOCTHON CHCTEME XMMHUYECKOro 0Opa3OBaHMS.
OTH 1EHHOCTM  KacalwTCsi [O3HAHUS 3aKOHOB  NPUPOIBL,  (HOpPMHUpPOBaHMS
MUPOBO33pEHUS U O0IIEH KYJIbTYphl YEIOBEKA, 8 TAK)KE IKOJOTHYECKH 000CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3J0POBBIO M NIPHUPOAHON cpene. Peanusyercss XUMUYECKOE
oOpa3zoBaHue 00YUYaIOIIMXCSl HA YPOBHE CPEAHEro 0OIIero oopa3oBaHusl CpeIcTBaMU
y4eOHOro mpeaMeTa « XUMHUsD), COepKAHUE U MOCTPOCHHE KOTOPOTO OIMpPEAEIICHbI B
nporpaMMe Mo XUMHUH ¢ y4€TOM crenupuKd HAyKd XUMUH, €€ 3HaUC€HUSI B TO3HAHUU
OPUPOJIbI U B MaTepUabHON U3HU OOILECTBA, a TaKXKe ¢ YUYETOM OOIIMX Heneil u
MPUHIIUIIOB, XapaKTEPU3YIOIIHUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOLIETO
obOpazoBanus B Poccutickoit @eneparum.

XUMHST KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOyio posib B
COBPEMEHHOW IIMBUIIN3ALIMHY, B CO3/IaHUU HOBOW 0a3bl MaTepuaIbHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJaJ B (POPMUPOBAHHE DPALMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, B
CO3JaHME UEJIOCTHOTO TMPEACTaBICHUS 00 OKpY’KAIIIEeM MHUpE KaK O EIUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (QopMUpyeTcsi B XUMHM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHUPA, OCO3HAHUSA B3aUMOCBS3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XMMHs CTajia
HEOTHEMJIEMON YacCThbIO MHUPOBOU KYJbTYPbl, HEOOXOJUMBIM YCIIOBUEM YCIEIIHOTO



Tpylla M SKM3HU Kaxjaoro ujeHa ooOmectBa. CoBpeMeHHas XHUMHsS KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBi€Ha Ha pelIeHUE
rI00ANBHBIX TPOOJIEM  YCTOMYMBOTO Pa3BUTUS YENOBEUYECTBA — CBHIPHEBOW,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBMM ¢ OOMMMH UEISMA W MPUHIMIAMU CPEIHETO OOIIEero
oOpa3oBaHus conaepxkanue npeamera «Xumus» (10—-11 kimaccel, 6a30BbI YpOBEHB
U3Y4YEHUS]) OPUEHTHUPOBAHO NPEUMYLIECTBEHHO HA OOIIEKYJbTYPHYIO IMOATOTOBKY
o0yuaromuxcs, He0OX0AUMYIO UM JIJISl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB,
YCHENIHOTO BKIJIFOUEHHUS B KU3Hb COLIMYMA, MPOJAOHKEHHST 00pa30BaHMs B PA3IMYHBIX
00JIacTX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomiuMu  npeaMera  «XUMUsD»  SABISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» u «OOm@as W HeOpraHWYeckas XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJEP’KaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUM IO HEOPraHMYECKOW XMMHUM (C BKJIIOYEHHEM 3HAHWM U3 OOIIeH XUMUU) U
opraHnyeckoil xumuu. DOpMHpPOBAHME JAHHON CHUCTEMbl 3HAHUN NPU U3YUYEHUU
npeaMeTa 00ecrneynBaeT BO3MOKHOCTh pACCMOTPEHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHudeckas Xumusi» cGOpMHUpPOBAHA B TPOrpaMMme MO XHUMHH Ha OCHOBE
CUCTEMHOTI'0 TIOJX0/a K M3yUeHHUI0 yueOHOro MaTepuraia u 00yclIoBI€HAa HCTOPUUECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHHMM HA ONMpPENENEHHBIX TEOPETUUECKUX YPOBHsX. Tak,
B Kypce OpraHM4ecKON XMMHUH BELIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOMN
TEOPHUH CTPOCHHSI OPTaHUYECKUX COCTMHEHH, a TAKXKE HA YPOBHE CTEPEOXUMHYECKUX
U 3JICKTPOHHBIX NPEJCTaBICHUNH O CTpoeHUM BeliecTB. CBeneHUs 00 M3y4yaeMbIX B
Kypce BEIECTBaxX JAl0TCA B PA3BUTHH — OT YTIIEBOAOPOIOB JI0 CIOKHBIX OMOTOTrHYECKU
AKTUBHBIX COEAWHEHHHW. B Kypce OpraHM4ecKoM XHWMHHM [OJIY4YarT pa3BUTHE
chopMUpOBaHHBICE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs IMEPBOHAYAIBHBIC
MPEICTABIICHUS] O XMMHUYECKOW CBSI3U, KJIACCHU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriioM 3peHHss B mpeamere «XuUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3YyYCHHBIM Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
TEOPETUUECKHI MaTeprall U (PaKTOJIOrMUECKHUE CBEICHUS O BEILIECTBAX U XUMHUUECKON
peaknuu. Tak, B dacTHOCTH, B Kypce «OOmas u HEOpraHWYECKas XUMUSD»
00y4aroIUMCs PEAOCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHUE MEPUOIUYECKOTO
3aKOHa C OOLIETEOPETUYECKUX MU METOAOJOTMYECKUX TMO3UIMUH, TIIy0Xe MOHATh
HUCTOPUYECKOE H3MEHEHHWE (QYHKIUH JTOro 3akoHa — OT oOoOuaromne a0
OOBSICHSIOIICH U MPOTHOZUPYIOMIEH.

Envnas cucremMa 3HaHWKA O BaXXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX WU MNMPUMEHEHUHU, a TAKKE O XHUMHUYECKHUX PEAKUMSIX, UX CYUIHOCTH H
3aKOHOMEPHOCTSX MpOTeKaHus aonoJiHseTcs B Kypcax 10 u 11 kmaccoB anemeHTaMu



COJZIEpKaHMsl, UMEIOIMMHU KYJbTYPOJIOTHYECKUIN U IPUKIIAJHON XapaKTep. DTH 3HAHUSA
CIIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3U XUMUH C APYTHMH HayKaMU, PACKPBIBAIOT €€
pOJIb B TIO3HABATEIPHONW M TMPAKTUYECKOW NEATeTLHOCTH YEIOBEKa, CITIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K MPOIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTUYECKUX
MPWIOKEHUN XUMHH, TTOMOTAOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIIUBATD
UHOOPMAITUIO ¥ TPUMEHSTH €€ JIJIs IIOTIOJTHEHS 3HAHWH, PeIICHUS MHTESIIEKTYaTbHBIX
U DKCTIICPUMEHTAIBHBIX MCCIIEIOBATEILCKUX 3adad. B 1enom comepkanue yqaeOHOTO
npeaMeTa « XUMHs TaHHOTO YPOBHS U3YUY€HHUs OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
oOy4Jaronmxcsi MUPOBO33PEHUYECKON OCHOBBI JJi MOHUMaHUs (UI0COPCKUX HIIEH,
TaKuX KakK: MaTepuaIbHOE €IUHCTBO HEOPTaHMYECKOrO0 M OPTraHMYEeCKOTO Mupa,
00yCIIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTABOM M CTPOCHHEM, IO3HABAEMOCTH
MPUPOJIHBIX SBJICHUHN MyTEM SKCIIEPUMEHTA U PELICHUS TPOTUBOPEUMI MEXKTy HOBBIMU
dbakTaMu U TEOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU
HKOJIOTHYECKUX MPOOJIEM, a TaKkKe MpodiieM cOepeKeHUsT IHEPreTUIECKUX PECYPCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B muiane pemienus 3a1ad BOCIUTaHUs, Pa3BUTUA U COLUATIA3AIMU O0yYarOIUXCs
NPUHATBHIE TPOrpaMMOM IO XWMHHM TMOJXOJbl K OINPEIEICHUIO COJIEPKAHUS U
MOCTPOEHUS TIPEIMETa MPEYyCMATPUBAIOT (POPMHUPOBAHNE YHUBEPCAIBHBIX YUECOHBIX
JEUCTBUN, HMMEIOMUX 0a30BO€ 3HAYCHHE JUIsI PA3UYHBIX BHJOB JCSITEIBHOCTH:
penieHus npooJieM, MOUCKa, aHaJIu3a U 00padoTKKU MH(pOpPMAIUU, HEOOXOIUMBIX IJIs
NPUOOPETEHUS] OMbITA MPAKTUYECKOM M KMCCIENOBATEIbCKOW  JEATEIIBHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B MO3HAHUU XUMHH.

B nmnpakTtuke mpenonaBaHMs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CpeAHEro oOiiero oOpa3oBaHUs, MPU OMNPEICICHUN
COJICPKATEJIbHOW XapaKTePUCTUKU IIeJie H3ydeHHsl MpeaMeTa HampaBiIeHUEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TMpU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak O0JIaCTM COBPEMEHHOTO ECTECTBO3HAHHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOAUYECKOU TOYKH 3pPEHUS TAKOM IOAXOJ K OINPEACICHUIO LEJIEU HN3Y4YEHUs
npeaMeTa SBISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3PEHUsl TJIAaBHBIMH IEISIMUA HM3Yy4YEHUsl MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sIBASITOTCS

e (opMHUPOBAHHE CUCTEMBl XMMUYCCKHUX 3HAHUH KaK BayKHEHIISH COCTABIISIOIICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MHUpA, B OCHOBE KOTOPOM JeXaT KIIFOYEBbIC
NOHATHS, PyHIaMEHTaIbHbIE 3aKOHBI K TEOPUU XUMHUH, OCBOCHHE A3bIKA HAYKH,
YCBOCHHE u MMOHUMAaHUE CYIIHOCTH JTOCTYTHBIX 00001IIeHMI
MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHHE C UCTOPUEU UX Pa3BUTHUSL U
CTAHOBJICHUS;



e (opMHpOBaHHE U PA3BUTHE NPEICTABICHUH O HAyYHBIX METOJAX IMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIuil, HEOOXOAUMBIX ISl MPUOOPETEHUS] YMEHUI
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUUECKHUX SBJICHUM, UMEIOIINX MECTO B
IPUPOJIE, B IPAKTUYECKOMN U MOBCEAHEBHOM KU3HMU;

e pa3BUTUE YMEHHUM U CIIOCOOOB AESTENBHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U
OOBSICHEHMEM  XHMUYECKOTO  JIKCHEPUMEHTAa,  COOIIOACHHEM  IpaBUII
0e301macHOro o0paInieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, copepkateibHas XapakTepUCTUKa IIeNied W 3ajad M3ydeHUus
npeaMeTra B IporpaMMe o0 XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU NPUOPUTETAMU B CHCTEME CpeaHero obmero obOpazoBaHus. CerogHs B
NPENoAaBaHNKM XMMHUU B OOJNBIIEH CTENeHW OTHAETCS MPEANOYTCHHE MPaKTHYECKOM
KOMIIOHEHTE CO/IepKaHMUs O0yUeHUs, OpPUEHTUPOBAHHOM Ha TIOJTOTOBKY BBIMTYCKHHUKA
00111e00pa30BaTeIbHON  OpraHu3alliM, BIAJCIONIET0O HE HAOOpOM 3HaHWM, a
(YHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CHOCOO0aMHU M YMEHUSMU aKTUBHOTO
NOJTyYEHUS 3HAHUI U IPUMEHEHUS UX B PEaIbHOM KU3HU JJISl PELICHUS] TPAKTHUECKUX
3asay.

B cBsi3u ¢ 9TUM Tipu M3yYeHHH TpeaMeTa «XUMHS» JOMUHUPYIOIEe 3HAUCHNE
IpUOOPETAIOT TaKUe LIENU U 331a4H, KakK:

ajanrtanus oO0y4arouMxcs K YCJIOBHMSM JAMHAMMYHO pPa3BUBAIOLIEIOCs MHpa,
(dbopMHpOBaHNE UHTEJUIEKTYaIbHO Pa3BUTON IMYHOCTH, TOTOBOW K CaMO0Opa30BaHHUIo,
COTPYIHUYECTBY, CAMOCTOSTEIIHHOMY MPUHITHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dopMupoBaHue y  OOyyarolUMXcs  KJIIOUEBBIX  HAaBBIKOB  (KIIHOYEBBIX
KOMIIETEHIINI), HUMEIOUIMX YHUBEpPCAJbHOE 3HAUeHHME [UJIsl pa3jMyYHbIX BHJIOB
NEeSATEIbHOCTH: pPEIIeHUs] TpoOsieM, MOMCKa, aHadu3a M 00paboTKM HMHQOpMaLUH,
HEOOXOUMBIX JJIsi TPHOOPETEHUS OMbITa ACITEILHOCTH, KOTOpash 3aHUMAET BaKHOE
MECTO B TIO3HAHMHM XHMHH, a TakKe /I OICHKH C TIO3MIMHA HSKOJIOTHYECKOM
0€30I1acHOCTH XapaKTepa BJIMSHUSA BEUIECTB U XMMHUUYECKHUX MPOIECCOB HA OPraHU3M
YeJIOBEKa U PUPOJHYIO CPEey;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEJUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW 00yYarolUXCsi: CIOCOOHOCTH CaMOCTOSITENIbBHO NPHOOpEeTaTh HOBbIE
3HAaHUS MO0 XMMHH B COOTBETCTBUHU C JKU3HEHHBIMHU NMOTPEOHOCTSIMH, MCIOJIB30BATh
COBpEeMEHHbIe MH(OPMALMOHHbIE TEXHOJOTUU MJI1 MOMCKAa M aHaju3a Y4yeOHOH U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMUpOBaHUE U pa3BUTHE y OOYYAIOIIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO
MBILUIEHUs], HAOIIOAATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHWU M TPOBEACHHUH XHMHYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE y  oOOyvaroumxcs  yOEKIEHHOCTH B TI'yMaHUCTHYECKOH
HAaIpaBJIEHHOCTU XHMMM, €€ Ba)XXHOW pOJM B PELIEHUU TJI00aNbHBIX MPOOJIeEM



pPalMOHANBHOTO TMPUPOJOTIONB30BaHUS, TMOMOJIHEHHUSI SHEPreTUUECKUX PECYpPCOB H
COXpaHEHHUSl TMPHUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OEpesKHOTrOo
OTHOIIIGHUS K TMPUPOJE M CBOEMY 3JI0pPOBBIO, a TakXKe MPHOOPETEHUs OIbITa
UCIIOJIb30BAHUSl TIOJYYEHHBIX 3HAHUW [JIl TPUHATUS TPAMOTHBIX pEIICHUH B
CUTYaIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yue6GHOM m1aHe cpenHero odiero oopazoBaHus npeaMer « Xumus» 06a3oBoro
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00actu « EcTecTBEeHHO-HAyUHBIE TPEAMETHI.

OO1ee YUCIO YacoB, OTBENEHHBIX IS M3YUYCHHs] XMMHH, HAa 0a30BOM ypOBHE
cpeaHero oo1iero oopasoBanusi, coctariseT 68 yacos: B 10 kinacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Hezienio).



COJEP KXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHM4eckoil XMMUU: €€ BO3HMKHOBEHHE, PA3BUTHE W 3HAYEHUE B
NOJIyYEHUM HOBBIX BEIIECTB W MaTepualoB. Teopuss CTpPOEHHS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE NOJ0XKeHUS. CTPYKTypHBIE (OPMYJIBI
OpraHUYECKUX BELIECTB. I'oMoitorusi, n3oMepusi. XUMHUYECKasl CBSA3b B OPraHUYECKHUX
COEJIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBnenne o kiaccupuUKalMU oOpraHudeckux BemecTB. HoMeHkmarypa
OpraHUYECKUX COEAMHEHUH (CUCTeMaThyeckas) W  TpUBHAJIbHBIE Ha3BaHUS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHUS BEUIECTB M UX IPEBPAILLCHMIA:
O3HAaKOMJIEHUE C 00pa3liaMl OPraHMYECKHX BEIECTB U MaTepuajgaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OPraHMYECKUX BEIIECTB, HAONIOACHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB [0 IPEBPALICHUI0 OPraHWYECKHX BEIIECTB IpHU
HarpeBaHuM (IUIaBJieHHE, OOYTJIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH 1 3TaH — MpOoCTENIIne
MPEICTaBUTENN AJIKAHOB: (PM3HUECKUE U XMMUYECKUE CBOMCTBA (Peakluy 3aMelIeHUs
Y TOPEHUs), HAXOKJEHHUE B IPUPOJIE, OJyUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHME, TOMOJOTUYECKUN DPsiiA. DTWIEH W NPONWIEH —
MPOCTEUIINE MPEACTABUTENH ATKEHOB: PU3NYECKHE U XUMUYECKHE CBOMCTBA (peaKkuu
TUAPUPOBAHUS, TAJOTC€HUPOBAHUSA, TUAPATALNUH, OKHCIECHHA M TMOJUMEPHU3aLINN),
MOJIyYeHHE U PUMEHEHHE.

Anxaguensl: Oyraauen-1,3 u wmetunOyrtaauen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus mnonumepusanuu). [logydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUH psifi. AUETUIIEH —
IpOCTEHIINI IpeCTaBUTENb aTKUHOB: COCTaB, CTPOCHHE, (PU3NUECKHUE U XUMUYECKUE
CBOMCTBa (peaKkUUW TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THUIApATALMM, TOPEHUs),
MOJIyYEHUE U IPUMEHEHHE.

Apensl. benszon: cocrtaB, cTpoeHue, (U3MUECKHE M XMMHMUYECKHUE CBOWCTBA
(peakuuy raJOr€HUpPOBAHMUS M HUTPOBAHMs), IOJy4€HUE W NpUMEHEHue. Toayon:
cocmas, cmpoenue, husuieckue u XumudecKue ceotcmea (peakyuu 2an02eHupoBaHsl
U HUMPOBAaHUsl), noaydenue u npumernenue. TOKCHYHOCTb apeHOB. ['eHeTnueckas cBA3b
MEXY yTIIEBOAOPOJAMH, IPUHAIICIKAUMU K Pa3IMYHbIM KJIACCAM.



[IpuponHble MCTOYHUKH yIiIeBOAOponoB. IlpupoaHblii ra3 W MOIyTHbIE
HepTsaHpie ra3pl. HedpTh u e€ mpoucxoxnaenue. CrnocoOwsl mepepaboTKu HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHI, KaTaJuTU4YEeCKui), mnuposn3. [IpomyKThl
nepepadoTKu HEPTH, UX TPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yTroiib
U TIPOJYKTHI €T0 MepepaboTKH.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Y4YEHUS BEIIECTB M HX IPEBPALCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu IJIacTMace, KaydyKoB M pe3uHbl, Kouiekuuu «HedTe» u
«YTOnB», MOIEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TAJIOT€HONPOU3BOIHBIX,
MPOBEICHUE MPAKTUYECKOW PabOThI: MOMyUYEeHUE STUJICHA U U3YUYE€HUE €0 CBOWCTB.

Pacuérurle 3amayn.

Boruncienus 1o ypaBHEHUIO XUMUYECKOU peakuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIECTBA WM NPOAYKTAa pPEAKUMU IO HM3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxaime opranuyeckue COeUHEHUS

[TpenenbHbIE OJHOATOMHBIE CIIUPTHL. METaHOI U 3TAHOJI: CTPOEHHE, (PU3UUECKUE
U XMMHYECKHE CBOMCTBA (pEaKlMM ¢ aKTUBHBIMH METaJUIaMH, TaJOr€HOBOIOPOJaMH,
ropeHue), npuMeHeHne. BogopoaHbie CBsI3u MEXy MOJIEKyJaMu ciupToB. JleiicTBue
METaHOJIA ¥ 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaromMHble CHUPTHL. DTUICHIJIMKOIb U MIULEPHUH: CTPOEHUE, (pusndeckue u
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LICIOYHBIMU METAJUIAMH, KaueCTBEHHAs
peakiysi HAa MHOIOaTOMHbIE CIUPTHI). JleiicTBUEe Ha opranu3M venoBeka. [I[pumenenue
TIIMLEPUHA U OTUICHTIIMKOJIA.

@deHo:  CTpOCHHE MOJICKYJbI, (U3HYECKHEe W XUMHUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpaerunpl u kemonwvl. Dopmanbaerus, aueraabIerujl: CTpoeHue, PU3nyecKue u
XUMHUYECKHE CBOMCTBAa (pEaKUMU OKHUCIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHBIC
peaKIyn), MOTyYeHUE U MPUMEHEHHE.

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCycCHas
KHUCJIOTBI: CTpPOEHHE, (PU3NYECKHE U XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME IS
KJIacca KHCJIOT, peakius dTepudukaim), nogydeHue u npumenenue. CreapuHoBas u
OJIEMHOBAsl KHUCIIOThl KaK MPEICTaBUTENM BBICIIMX KApOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxuble 3¢Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['uapomus xxupos. [Ipumenenne »xupos. bronornyueckast posib KUPOB.

VYrneBobl: cocTaB, KiaccupUKaLMs YrieBoa0B (MOHO-, TU- U MOJUCAXAPUIBI).
['moko3a — mpocTediii MOHOCaxapHa: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
dusnyecKkue W XHUMHUYECKUE cBoicTBa (B3ammojeicTBue ¢ ruapokcuaoM meau(ll),
OKHUCJICHHE aMMHUAYHBIM pacTBOpoM okcumaa cepedpa(l), BocctanoBieHne, OpoKEHUE
TJIFOKO3b1), HAXO0XKJIEHUE B MPUPOJIE, IPUMEHEHHE, Onoorudeckas pojb. @oToCUHTES.
@pyKTO3a KaK U30MEP TIIFOKO3BI.




Kpaxman u unemnono3a Kak NpUpoAHbIe mojiuMepbl. CTPOEHHE Kpaxmalia U
nenono3bl.  du3nueckne MW XMMUYECKHE CBOMCTBAa Kpaxmania (THIpOJIU3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Y4YEHUS BEIIECTB M HX MPEBPALCHUN:
pPOBE/ICHUE, HAONIOACHUE M OIMCAaHWE JEMOHCTPALIMOHHBIX OIMBITOB: TOpPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJIa
okcumoM Menu(ll)), MHOroaTroMHbIX CHOUPTOB (B3aUMOJCIHCTBHE TJUIEPUHA C
rugpokcugom meau(ll)), ampaeruaoB (OKUCIEHHME aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmeau(ll), B3ammomelicTBHE Kpaxmalia € HOJOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnrble 3agaun.

Boruncienus o ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIM4YeCTBa
MCXOJHOTO BEIIECTBA WM NPOAYKTAa pPEAKUMU IO HM3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOIAHBIX BEUIECTB WM MPOJAYKTOB PEAKIIIH ).

A3oTcoaeprkamue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaKk aM(OTEpHbIC OpraHudyeckue coeauHeHus. dusnyueckue u
XMMHUYECKUE CBOICTBA AaMUHOKHUCIOT (Ha TpuMepe TIiauluHa). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn Kkak TPUPOJHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuyHas,
BTOPHUYHAS U TPETHYHAS CTPYKTYpa O€IKOB. XUMHUYECKHUE CBOMCTBA OCIKOB: TUAPOIIH3,
JIeHaTypalus, KaueCTBEHHbIE PEaKlUU Ha OCJIKH.

OKCIEpUMEHTAIbHbIE METOJbl MW3Y4YEHUSI BEIIECTB W MX MPEBPAICHUI:
HaOJIOZICHUE W OINKCAaHHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OEIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TIOHSTUSI XUMHUHM BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHSAS MOJIEKYJspHas
Macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHUS BEIIECTB W MX MPEBpAICHUI:
O3HAKOMJIEHHE C OOpa3luaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MEeXIpEeAMETHBIX CBSI3€M MPU M3YyUYEHUU OPTaHUYEeCKON XuMHH B 10
KJIACCE OCYIIECTBISIETCS Yepe3 MCIOJb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U TMOHATHH, SBISIOIIMUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTecCTBEeHHO-HAYYHbBIE TOHATHS: SIBICHHUE, HAy4YHBIA (DaKT, THUIIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CHUHTE3, KiaccUUKalus, NEePUOJUYHOCTb, HAOJIOJEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIUPOBAHUE.



dwusuka: MaTepus, YHEPTHs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTeTHUECKUN
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (DU3HUECKHE
BEITUYMHBI U €IUHUIIBI UX U3MEPEHUS.

buonorus: kimetka, opraHusMm, Owocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHMOJIOTMYECKH aKTHUBHBIE BemiecTBa (OCNKH, YIJICEBOIBI, JKUPBHI,
(dhepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOIBI, TOJE3HBIE HCKOMAeMbIe, TOILIMBO,
pecypchl.

TexHoMOTHS: MUIEBBIC TPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MUTAHMUSI, MOIOIINE
CpeICTBa, JIGKAPCTBEHHBIE HM KOCMETHYECKHE TpermapaTsl, MaTepuaibl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMHYECKUH 3JIeMEHT. ATOM. SIIpo aroma, U30TONbl. DJIEKTPOHHAs 000JI0YKA.
DHepreTHYecKre ypOBHU, MOJAYPOBHH. ATOMHBIE OpOWTaimu, S-, P-, d- SJIEMEHTHI.
Oco0OeHHOCTH pachpelnesieHus: SJEKTPOHOB MO OpOUTAISIM B aToMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTYypaIIis aTOMOB.

[lepnognueckuii 3axkoH u [leproguyeckas cucremMa XMMUYECKUX JIEMEHTOB /I,
N. MengeneeBa. CBsA3b MNEPUOAMYECKOrO 3akoHa W llepuoanyueckor CHCTEMBI
xumudeckux sneMeHTtoB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHX 3JIEMEHTOB U 00pa3yeMbIX
MMH TIPOCTBIX M CIIOKHBIX BEIIECTB MO TpylnaM U IepuojaM. 3HayeHUe
MIEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Crtpoenue BemiecTBa. XHMHUYECKas CBSI3b. BHJAbl XHUMHUYECKOW  CBSI3U
(KOBaJICHTHAsi HEMOJSIpHAs W TMOJIsIpHAs, HOHHAs, MeTaUIM4eckas). MexaHU3MbI
oOpa3oBaHHSI KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH U  JTIOHOPHO-
akuentopHsiil). BopoponHas cBs3b. BaneHTHOCTh. NEKTPOOTPULIATETHHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBa. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonaTe O pgucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIE PAaCTBOPHI.
MaccoBast 10J11 BELIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTnuyecKkas CBsI3b HEOPIaHUMYECKHX BEILECTB,
MPUHAJIEKANIUX K PAa3JIMYHBIM KJIacCaM.



Xumuueckas — peakunus.  Krnaccudukanuss ~— XMMHUYECKMX — peakuuid B
HEOPraHUYECKOM M OPTaHUYECKON XMMHH. 3aKOH COXPaHEHHUS MacChl BEIIECTB, 3aKOH
COXPAHEHHUS U MPEBPAIICHUS SFHEPTUU NP XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3lWyHbIX (akTtopoB. OOpaTuMble
peakuuu. XuUMHYECKOoe paBHOBecue. DakTOpbl, BIHSIOIIAE HA COCTOSHHE
xuMmu4deckoro pasHosecus. [Ipunnun Jle larense.

OnekTponutuueckas nuccouuanus. CuibHble U ciadbie ekTposutbl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Y4YEHUS BEIIECTB M HX IPEBPALCHUN:
neMoHcTpanust Tabnun «llepuoamyeckas cucrema xuMuueckux sjementoB JI. .
MeHnneneeBay, M3ydyeHHUE MOJCICH KPUCTALIMYECKUX PEHIETOK, HAOII0JACHUE W
OMHUCaHUE JEMOHCTPAIMOHHBIX U Ja0OpPAaTOPHBIX OMBITOB (pa3floKEHUE MEPOKCH]IA
BOJIOPOJa B IPUCYTCTBUHU KaTaJIM3aTOpa, OINPEICIICHUE CPEIbl pACTBOPOB BELIECTB C
MOMOIIIbIO YHUBEPCAIHHOTO WHIUKATOpA, PEaKlMd MOHHOTO OOMEHa), MpOBEIECHUE
paKTUYECKON padoThl «BiusHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON
pPEaAKLIUN.

Pacuérnblie 3agaun.

Pacuérel Mo ypaBHEHUSIM XUMHYECKUX PEAKIIMil, B TOM YHCIIE TEPMOXUMUYECKUE
pPacy€Thl, pacu€Thl C UCIIOJIB30BAHUEM MOHSATHS «MAcCOBas JI0JIsl BELECTBAY.

Heoprannyeckasi xummus

Hewmeramnbl. [lonoxenne HemeramwioB B [lepuonnueckon cucteMe XMMHYECKUX
anemenToB J[. WM. MenneneeBa u 0coOEHHOCTHM cTpoeHHs aTomoB. Duzmueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIMS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJa, CEphI,
dbocdopa u yriepona).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbocdopa, yrieposa v KpeMHHUS) U UX COCAUHEHUN (OKCHUIOB, KUCIOPOICOACPKAIINX
KHUCJIOT, BOJIOPOJHBIX COCIMHEHUN ).

[IprumeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COEIMHEHUN.

Meramisl. Ilonoxenune MmertauioB B llepuomuueckod cucreme XUMHUYECKUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI SJIEKTPOHHBIX 000JIOYEK
aToMoB MetauioB. OO0mue ¢uzndeckue cpoiictBa MetamioB. CiaBpl METaJUIOB.
DNEKTPOXUMUUYECKUIN PSIJT HAMTPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWINIMX META/UIOB (HATpUM, KaIui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crnocoObl MmoiaydyeHus MeTauioB. [IpuMeHeHue MeTamioB B OBITY H
TEXHUKE.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPAIICHUN: U3yUCHUE
Koyulekiuu ~ «MeTtaiel W CIUIaBb»,  OOpas3loOB  HEMETAUIOB,  pELICHUE
HKCIIEPUMEHTAJIbHBIX 3aj7]a4, HaOJIOJICHUE U OINUCAaHUE JIEMOHCTPAIIMOHHBIX U



7a00paTOPHBIX OMNBITOB (B3aMMOJIEUCTBHE THUIPOKCHAA AIOMHHHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKI[MU Ha KATUOHBI METAJIIOB).

Pacuérnsle 3anaun.

Pacuétel Macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJHUYECTBY
BEI[ECTBA, MACCe WIH 00bEMY OTHOTO M3 YYACTBYIOUIMX B PEAKIIMH BEIIECTB, PACUEThHI
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIIU OJHO U3 BEIIECTB
MMEET MTPUMECH.

XuMHus ¥ )KU3Hb

Ponb xumMum B OOECrEYEeHUM 3KOJIOTMUYECKOM, SHEPreTUYECKOW W MHUIIEBOM
0e30macHOCTH, pPa3BUTUM MeIUUUHBL. [lOHSATHE O HAy4YHBIX METOJaxX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIMIAX MPOMBIILICHHOTO MOJTYYEHUS
BAXHEUIIINX BEIIECTB.

YenoBek B MUPE BEIIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIIbHBIE MATEPUAJIBI,
KOHCTPYKLIMOHHBIE MAarepuaibl, KpacKd, CTEKJIO, KepamMuKa, MaTepUaybl JJIs
AIIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKUE U MUHEPAIbHBIE YI00pEHUSI.

XuUMHST M 300pPOBbE 4YEIIOBEKA: MpPaBWJIA HCHOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBwiia OE30MaCHOTO HMCIOJIb30BAHMS MpENapaToB ObITOBOW XMMHH B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXInpeaAMETHBIX CBSI3€H MPHU M3YyYEHUU OOUIEH U HEOPTraHUYEeCKON
xuMuM B 11 Kiacce ocyniecTBIsIETCS Yepe3 UCIOIb30BAHNE KaK OOLIUX €CTECTBEHHO-
HAaYYHBIX IIOHATUM, TaK W IIOHATHH, SIBJSIIOIIMXCS CUCTEMHBIMHU Il OTHEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHSATUS: HAy4dHbIA (DAKT, TUIOTE3a, 3aKOH,
TEOpHusl, aHajau3, CHUHTE3, Kiaccuukaiusi, NEPUOJUYHOCTh, HAOJIOJICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

@dusuka: Marepusi, JHEpPrus, Macca, aTom, 3JICKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUUYECKUM YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHO€ COCTOSIHHME BEIIeCTBa, (PU3MUECKHUE BEIMYMHBI M CAMHUIIBI HX
M3MEpPEHUSI, CKOPOCTb.

buonorus:  knetka, opraHuM3M, OKOCcuUCTeMa, Ouocdepa, MakKpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: mMuHEpasbl, TOPHBIE MOPOBI, TOJE3HBIE HCKOMAeMble, TOILIMBO,
pecypchl.

TexHonorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIypIusi, MPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIILCKOXO3SUCTBEHHOE IPOU3BOJICTBO, IHIIEBAS
MIPOMBIIIJIEHHOCTD, bapmareBTHUECKAS MIPOMBILIJIEHHOCTD, IIPOU3BOACTBO
KOCMETUYECKHX IPENaparoB, MPOU3BOJICTBO KOHCTPYKLUMOHHBIX MaTEpHAaloB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHU HA BA3OBOM YPOBHE CPE/IHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

O®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOy4YaroImMMHUCs TPOrpaMMm  cpeaHero ooOmero o0pa3oBaHusi  (JIMYHOCTHBIM,
MeTaIpeMETHBIM U TIPEAMETHBIM). HaydHO-MeToAndecKoil OCHOBOM 1IJ1st pa3paboTKu
IUTAHUPYEMBIX PEe3yJlIbTaTOB OCBOCHMS MPOTPaAMM CpPEIHEro oomiero oodpazoBaHUs
ABJISIETCA CUCTEMHO-IESITEIbHOCTHBIN MOAXO/.

B cooTBeTCcTBUM C€ CHCTEMHO-AECATEIBHOCTHBIM MOJAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IIpeiMeTa « XUMHUS Ha YPOBHE CPEIHETO 00IIEro
00pa30BaHus BBIJEIECHBI CIEAYIONINE COCTABIISIIOLIUE:

OCO3HAHHUE OOYYAIOIIMMHUCI POCCUUCKOW TPaKIAHCKOW MACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJIM4KM€ MOTUBAIIMK K O0yYEHHUIO;

L[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOy4YaroOlUXCsS PYKOBOACTBOBATHCS B CBOEH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKAaMH, TMPUCYLIMMH LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4yue TMPAaBOCO3HAHUSL SKOJOTMYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMera «XUMHUSD» JOCTUTAIOTCS B
CANHCTBE Yy4YeOHOW W BOCIHUTATENHLHON JESATEIBHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U
ujieasiaMi pOCCUMUCKOI0 IpakIaHCKOro0 OOLIECTBA, MPUHATHIMU B 0011I€CTBE HOPMaMHU
W M[paBWIaMH TOBEACHUS, CIOCOOCTBYIOIIMMH IMpOILlECCAaM  CaMOIO3HAHUA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMUHOCTH O0YYarOIINXCA.

JInyHOCTHBIE  pe3yJIbTaThbl OCBOEHHUS MpeaMeTra «XHUMHS»  OTpa)karoT
c(hOpMUPOBAHHOCTh ONBITA I[I03HABATEIbHOW U MPAKTUYECKOW JeATEeIbHOCTU
oOydJaronmxcs Mo peajn3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHUCIE B
4acTH:

1) rpaxaaHCKOTro BOCIIMTAHMSI

OCO3HAHMS O0YYaIONMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB W OO0S3aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMAaX M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOU JAESITENIbHOCTU MPHU CO3JaHUU y4eOHBIX
MPOEKTOB, PEIICHUHN y4EOHBIX M MO3HABATEIBHBIX 3aJ1ay, BBIMOJHEHUH XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHUBBI, HAMEpPEHHUS, JOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUUHbBIX BUJIOB YUYEOHOU AESTEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIIECIUIO
OTE€UYECTBECHHOMN XHMUM;

YBaXEHUSI K TIPOIECCYy TBOpYECTBA B OOJACTH TEOPUU U MPAKTUUECKOTO
NPUMEHEHUSI XUMHUHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHUS HAyKH €CTh pe3yJIbTar
JUTUTEIbHBIX ~ HAOMNIOJEHUM,  KPOMOTJUBBIX  SKCIHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEIYIOUIEM aHAIHN3e
uH(GOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSAMH, U
MPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE IMOBEICHHE M MOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HaHUE TOCJEACTBUU ITHX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSl IEHHOCTEH 3I0pOBOTO W 0e30macHoro oOpasza  KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIOJIeHUsT TpaBWJI 0€30IacHOro OOpallleHusT C BellecTBaMH B  OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MMOHUMAaHUS [ICHHOCTH MPaBUJI MHIUBU Ty JTBHOTO M KOJUIEKTUBHOTO 0€3011acHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 3[I0POBBIO U JKU3HU JIFOCH;

OCO3HAHUSI TIOCJICACTBUH W HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIEeI0BATENLCKON
JEATEeIIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JEATECIbHOCTH,

YCTAHOBKU HAa aKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKHUX 3a]a4 COIUaTbHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY H3YUYEHHUIO MpodecChuil pa3iudyHOTO pPOjaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyJAa U pe3yibTaTaM TPyJOBOM JIEATEeIbHOCTH;



FOTOBHOCTM K OCO3HAHHOMY  BBIOOpDY  MHAMBUIYAJIbHONW  TpPaeKTOPUU
oOpazoBaHus, OyayIieit npodeccuu u peaaTu3aui COOCTBEHHBIX JKU3HEHHBIX TJIAHOB
C Y4YETOM JHMYHOCTHBIX HHTEPECOB, CHOCOOHOCTEM K XHMHUU, HUHTEPECOB H
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKU II€JIeCO00PAa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHHUA TJO0AJBHOTO XapakTepa 3KOJOTHYECKHX MpOoOIeM, BIUSHUSA
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHMSI HEOOXOJIUMOCTH UCIOJIb30BAHUS JOCTHKEHUNA XUMUU JJI PEUICHUS
BOITPOCOB PALMOHAIBHOTO MTPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHS IEVCTBUN, IPUHOCAIIMX BPEA OKPYKAIOWIEW MPUPOTHOU
cpelle, yMEHUsi MPOTHO3UPOBATH HEOIArONpHsITHBIE 3KOJOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX ACHCTBUNA U IPEAOTBPALLATh UX;

HAJIMYKS PA3BUTOIO 3KOJIOTUUECKOIO MBIIUIEHHUS, JKOJIOTMYECKON KYJIBTYPBI,
OMBITA IEATEIBHOCTH 3KOJIOTUYECKOW HANPABIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
VMU B [T03HABATENbHON, KOMMYHUKATUBHOM U COLMATIBHON MPAKTHKE, CHOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(hoouH;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C(OPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON PAKTUKH;

MOHUMAaHUS CIENU(PUKYA XMMUU KaK HAyKW, OCO3HAHUS €€ pojiu B JOpMUPOBAHUH
pPaAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO TpPEACTaBlIeHUus 00
OKPYXKarUIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU IpoOJIeM COXpAHEHHs PUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JJIsI COBPEMEHHOM [IUBUJTU3AIUU: B
e€¢ T'YMaHUCTHYECKOW HANpaBJIEHHOCTU U BAXHOM POJM B CO3JaHUM HOBOM 0asbl
MaTepUANTbHOU KYJIbTYpPbhl, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, DHEPre€TUYECKOW, IMHIIEBOM H  SKOJIOTHYECKOU
0e30MacHOCTH, B Pa3BUTHUM MEIULMHBI, 00€CIIEUEHUN YCIOBUN YCHEUIHOTO TpyJa U
HKOJIOTHYECKH KOM(OPTHOM KU3HH KAXKIO0T0 WiIeHa 00I1eCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IIOHUMAaHMS CyIIITHOCTH METOJIOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIIOJIb30BaTh MOJIy4YaeMble
3HAHMS JIJIs1 aHAIN3a U O0BSICHEHUS SBJICHUM OKPY>KAIOIIET0 MUPA U MMPOUCXOSIINX B
HEM M3MEHEHUH, YMEHHUs JieJaTh 0OOOCHOBAHHBIC 3aKJIOUEHHUS HA OCHOBE HAYUYHBIX
(GaKTOB U UMEIOIIMXCS JAHHBIX C LEbI0 MOJYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIHHO UCTIOIb30BaTh XUMUUECKUE 3HAHUS JJIsl PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKOMN AESTEIbHOCTH;



FOTOBHOCTM U CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHNIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUNW 10 XHMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3jM4HbIX cdepax MpopecCHOHATBHON

NEATEIIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIE pe3ynbTaThl OCBOCHMS y4eOHOro ImpenMera «XHUMHsS» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBIE JUISL (dopMupoBaHus MHUPOBO33pPEHUSA o0yJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE TOHATHSA, OTPAXKAIOIINE
LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHEeUU(PUKY METOAOB IO3HAHMS,
UCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepHsi, BELECTBO, HPHEPrus, SBICHUE,
IPOLECC, CUCTEMa, HAy4HbIH (PaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalIbHbIe Yy4yeOHbIE NAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
pEryJIsTUBHBIE), oOecnieunBaroue (GopMUpOBaHUEe (PYHKIIMOHATILHON TPaMOTHOCTH U
COLIMaJIbHON KOMIETEHIINH 00y4YatoIuXcs;

CHOCOOHOCTh OOYYAOIIMXCSl UCIIOJIb30BATh OCBOEHHBIE MEXKIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHNS U YHUBEPCAIbHbIEC YyU€OHbIE NEHCTBUS B MO3HABATEIbHON
Y COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPaXKarOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATENIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMMU.

OByaseHue YHMBEPCAJIbHBIMH Y4eOHBIMH NTO3HABATEIbHBIMHU ACHCTBUAMMU:

1) 6a3oBble JJOrH4YecKmne JeCTBUSI:

CaMOCTOATENbHO (OPMYJIUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

ONpENENATh LU JACSITENbHOCTH, 3a/laBas IapamMeTpbl W KPUTEPUU HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh IMPU OCBOCHUWU 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XApPAaKTEpHbIE MMPU3HAKK MMOHATUM M YCTAaHABIMBATH WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS JUJIsI OOBSCHEHUS OTIENbHBIX (AKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KIacCU(PUKALIMKU BEUIECTB U XUMUYECKHUX
peaxKLuii;

YCTaHABJIMBAaTh  MPUYMHHO-CIECJICTBEHHBIE  CBSI3M  MEXAY  HM3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTB JIOTUYECKHE PACCY XK ACHUS (MHAYKTUBHBIE, 1€lyKTUBHbIE, [10 aHAJIOTUN),
BBIIBIIATH 3aKOHOMEPHOCTM W TNPOTUBOPEYHsS B PACCMATPUBACMBIX SIBICHUSX,
(opMyJIpPOBATh BBIBOJIBI U 3aKIFOUEHUS;



IPUMEHSATh B MPOLIECCE IMO3HAHUSI, WCIOJIb3yeMble B XMMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJENH, PEOOPa30BLIBATE MOJCIBHBIC MPEACTABICHUS — XUMUYCCKUN
3HaK (CMMBOJ) 3JIeMEHTa, XuMudeckas (popMmyia, ypaBHEHHE XUMUYECKOW pPEeaKInu —
OpU pPEIICHUH Y4YeOHBIX T[O3HABATEIbHBIX M TNPAKTUYECKUX 3a/ad, MPUMEHATH
HA3BaHHBIE MOJICIbHBIC MPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJICTh OCHOBAMH METOJOB HAyYHOTO TIO3HAHUS BEIIECTB W XUMHUYECKHUX
peakuuit;

dbopMyIUpOBaTh LENH U 3aJa4M UCCIIEI0BaHUs, UCII0JIb30BaTh MMOCTABICHHBIEC U
CaMOCTOSATEILHO C(OPMYITHMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBHI JIJ1s1 (POPMHUPOBAHUS THITIOTE3BI TI0 TIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CYKIICHUH;

BIAJCTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHHUPOBAHUSA U MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMs HaOII0JaTh 3a XOJO0M
mpoIecca, CamMOCTOSTEIRHO TMPOTHO3UPOBATh €ro  pe3ysbTar, (opMyIHpOBaThH
0000IIIeHNST ¥ BBIBOJIBI OTHOCHUTEIBHO JTOCTOBEPHOCTH PE3YJIBTATOB HMCCICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh  ONBIT  YYEHWYECKOW  HMCCIIEOBATEIbCKOM U TPOEKTHOU
NEeSATETLHOCTH, TPOSIBIISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB pCIIEeHUs TMPAKTHUYECKUX 3a7ad, NPUMCHCHHUIO pPa3IUYHBIX METOJIOB
TIO3HAHUS.

3) pab6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHGOPMAINH (HAYIHO-TIOMYJIIpHas
JUTEpaTypa XUMHUECKOTO COJIEPKaHMsI, CIIPABOYHBIC TOCOOMs, pecypchl HTepHETa),
aHATM3UPOBATh HH()OPMAITUIO PA3IMYHBIX BUAOB U (DOPM MPEACTABICHHUS, KPUTHICCKU
OIICHHBATh €& JIOCTOBEPHOCTh U HEMPOTUBOPESUYNBOCTH;

dbopMyUpOBaTh 3allPOChl U MPUMEHSTH PA3THYHBIE METOABl MPU TOUCKE U
orbope wuwHbOpMAIMK, HEOOXOMUMOW JJisi  BBIMOJHEHUS  Y4YEOHBIX  3aaad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT  HMCIOJIb30BaHUS  WHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATENLHO BEIOMPATh ONTUMAIBHYIO (hOpMY MpeACTaBICHUS HHDOPMAITUN
(cxemsl, rpadvKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCITOJIB30BaTh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPH padOTe ¢ XUMHUUYCCKOH
uH(popMaIue: TPUMEHSATh MEXIpPeIMETHbIE (PU3NYECKHEe U MaTEMAaTUYECKUE) 3HAKU
¥ CUMBOJIBL, (hOpMYJIbI, a00peBUATYpbl, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKHAE  CPEICTBA
HaIJISIIHOCTH.



OBjaseHue YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI¢ auajora W/Win
JMCKYCCHH, BBICKA3bIBaTh UACH, (POPMYIUPOBATH CBOU MPEIJIOKECHHS OTHOCUTEIHHO
BBITIOJTHCHHUS MPEIJIOKCHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMCH pe3yJbTaTOB I103HABATEILHON JIESITCIIBHOCTH,
MOJIYYCHHBIX CaMOCTOSITEILHO MM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJIHCHUU
XUMUYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW pPabOTHI IO HCCICIOBAHUIO CBOWCTB
M3Y4aeMBbIX BEIIECTB, peaju3alui y9eOHOTO MPOeKTa U (POPMYIHPOBATH BEIBOJBI TI0
pe3yabTaTaM TPOBEIEHHBIX HCCIACAOBAHMM ITyTEM COTJIaCOBaHHUS TO3UIUH B XOC
o0CyXeHuss 1 0OMEeHa MHEHUSMH.

OBj1aieHHe YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENIFHO IUIAHUPOBAaTh M OCYIIECTBJIATH CBOIO IO3HABATEIHHYIO
NEATETLHOCTh, OmNpeAeiss e€ Meau W 3aJadd, KOHTPOJMPOBAaTH M IO Mepe
HEOOXOJMMOCTH  KOPPEKTHUPOBATh MpejiaraeMblii  aJropuT™M JICMCTBUM MpH
BBITIOJTHEHWHU Y4YE€OHBIX UM  HMCCICAOBATEIbCKMX 3aJlad, BBIOMpaTh Haubosee
3¢ (HEKTUBHBIN CIOCOO WX PEIICHUS ¢ YIETOM TOTyYCHHS] HOBBIX 3HAHUI O BEIEeCTBaxX
U XUMHUYECKUX PEaKIIUIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHAJIU3a M
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkas XuMHUsh» OTPa)xaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUH O  XMUMHUYECKOW  COCTaBJISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPA, POJIM XUMHUU B MIO3HAHUU SIBJICHUN MIPUPOJIbI, B
GOpMUPOBAHUM MBINUICHUS W KYJIbTYphl JHUYHOCTH, €€ (PYHKIHOHAIbHOM
IPaMOTHOCTH, HEOOXOAMMOW [JIsi peUIeHUs MPAKTUYECKUX 3a7ad U IKOJOTUUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUM,  KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraIOIINE MOHATUS (XUMHYECKUM DJIEMEHT, aTOM, JJICKTPOHHAsi 000I04YKa
aTomMa, MOJIEKyJa, BaJEHTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, XUMHUYECKasi CBS3b,
cTpyktypHas dopmyna (pa3BépHyTas M COKpamiéHHAas), MOJb, MOJSIpHAs Macca,
MOJISIDHBI  O0BEM, YTJIEpOAHBIM CKeneT, (YHKIHOHANbHAS TPYIa, pPaauKal,
U30MEpHsi, U30MEPhI, TOMOJIOTHYECKUN PsAZl, TOMOJIOTH, YIJIEBOJOPOIbl, KUCIOPOI U
a30TcoliepKalllie  COCJAMHEHHsS, MOHOMEpP, IMOJHUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUs); TEOPUM M 3aKOHbI (TEOpUsl CTPOEHUS
oprannueckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XHUMHH; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXaliue B OCHOBE TOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SBJICHUM,



(baKTOJOTMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJYYEHUM M O€30MacCHOM
WCITOJIb30BAHUN BAKHEUITMX OPTraHWMYECKHX BEIIECTB B OBITY W MPAKTHUYECKOU
NEATEeIIbHOCTH YEJIOBEKa,;

cOpPMHPOBAHHOCTh YMEHUUN BBISBISATH XapaKTEepHbIE TPU3HAKUA TOHSATHUH,
yCTaHaBJIMBaTh WX B3aWMOCBSI3b, HMCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS NpU
OMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

chOpPMHPOBAHHOCTh yMEHUW HCIIONB30BATh XUMUYECKYIO) CHUMBOJIMKY IS
COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOMN) hopmy
OpraHMYECKUX BEILECTB U YPaBHEHUN XUMHUYECKUX PEAKIUH, U3TOTABIMBATh MOJIEIN
MOJIEKYJI OpPTraHMYECKUX BEIIECTB JUIsl WIUTIOCTPAllMd WX XHUMHUYECKOro U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YyCTaHABIMBATh MNPUHAMJICKHOCTh H3YUYECHHBIX
OpTraHUYECKUX BEIIECTB 10 UX COCTAaBY U CTPOCHUIO K ONPEIEIEHHOMY KJIACCy/TPYyIINe
COeIMHEHUN  (YTJIEBOAOPOJbI, KHUCIOPOJ U  a30TCOJAEpXKAIIHe  COSIUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHHMS), /1aBaTh WM Ha3BaHUA IO CHCTEMATUYECKOU
Homenkiatype (IUPAC), a takke NMPUBOAWTH TPUBUAIBHBIC HA3BAHHS OTICIBHBIX
OpTraHUYECKUX BEIIECTB (ITUJIEH, MPOMMICH, alleTUICH, dTUJICHIJIMKOJb, TJIUIEPUH,
dbenon, dopmanpiaerui, ameTalbIerua, MypaBbHHAs KHCJIOTa, YKCyCHas KHCIOTA,
OJICMHOBAasi KHWCJIOTA, CTEapUHOBas KUCIOTa, TIIOKO3a, (pyKTo3a, Kpaxmal,
HEJUTI0J103a, TIIMITUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONpEACNSITh BHJIBl XUMHUYECKOM CBSI3U B
OpraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIC);

chOpPMHPOBAHHOCTh YMEHHSI TPUMEHATH TIOJIOKEHUSI TEOPUU CTPOEHUS
opranndeckux BemiecTB A. M. byrtnepoBa st 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh COCTaB, CTpOEHUE, (hU3NUECKUE U
XUMHUYECKHE  CBOWMCTBA  THUIUYHBIX  MPEACTAaBUTENICH  Pa3IMUHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MIPOIMIICH, aleTuiieH, Oyraauen-1,3,
MeTuoyTaaueH-1,3, 0eH30J, METaHOJ, 3TAaHOJ, STWICHIJIMKOIb, TIUIEPUH, (EHOI,
alneTanbJerul, MypaBbUHasi U YKCyCHasi KUCJIOTBHI, IJIFOKO3a, Kpaxmal, IeJUTI0JI03a,
aMUHOYKCYCHAsl KHUCJIOTa), WUIFOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSIMU  COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIUMHA ¢ HCIOJIb30BAHHEM
CTPYKTYPHBIX (hOpMYT;

chOpPMHPOBAHHOCTh YMEHHsSI XapaKTEPU30BaTh HCTOYHUKH YTIJIEBOJIOPOIHOTO
ChIpbs (HE(Th, MPUPOAHBIN a3, yrojb), CIOCOOBI UX MEPepadOTKH U MPAKTUYECKOE
IpUMEHEHUE POAYKTOB MepepadboTKH;

chOPMHPOBAHHOCTh YMEHHWH TMPOBOAWTH BBIUUCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOIYKTA
peaKIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB
WM MPOAYKTOB PEaKIINM);



c(hOpMHPOBAHHOCTh YMEHMI BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX METOJAX
HAy4YHOI'O [MO3HAHHMSI, HCIOJIb3YEMBIX B XUMHH MPU U3YUYEHUHN BEIIECTB U XUMUYECKHUX
ABJICHUN (HAONIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE), UCIIOIb30BaTh
CUCTEMHbBIE XUMUYECKHUE 3HAHUS U1 IPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMHPOBAHHOCTh YMEHHUI COOJIOATh IMpaBujia MOJIb30BAHUS XHUMHYECKOM
nocyAod u JabopaTopHBIM O00OpPYJOBaHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBMM C HMHCTPYKUHSAMH I10 BBINOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCT, YMEHUW TIUIAHUPOBAaTH M  BBIMOJHATH XUMHYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS] OPraHMYECKUX BEIIECTB MPU HArpeBaHUM, MOJyYEHUE
TUJIEHA U U3YYEHHE €r0 CBOWMCTB, KAYECTBEHHBIE PEAKIMU OPraHUYECKHX BEIIECTB,
JeHaTypauus OEJIKOB IPU HarpeBaHUU, LIBETHbIE PEAKIUU OEJIKOB) B COOTBETCTBUU C
IpaBUJIaMU TEXHUKH 0€30IaCHOCTHU IpU 0OpaIIeHNUH ¢ BEUIECTBAMU U JJaOOPATOPHBIM
00Opy/I0BaHUEM, MPEACTABIATH PE3YJIbTaThl XUMUYECKOIO SKCIIEPUMEHTA B (opme
3aMKMCH YPaBHEHUI COOTBETCTBYIOIINX PEAKIUHI U (POPMYITUPOBATH BBIBOIBI HA OCHOBE
ITUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTb ~YMEHUN KPUTHUYECKH aHAIU3UPOBATh XMMHUUYECKYIO
uHpOpMaIlMIO, TOJyYaeMyl M3 pPa3HbIX HMCTOYHHMKOB (CpelcTBa MacCOBOM
uHpopManuu, IHTepHET U ApyTux);

c(hOpMHUPOBAHHOCTH YMEHUU co0o1aTh npaBuia 3KOJIOTUYECKH
1[€J1eCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHUS
CBOETO 3J0pOBbSI W OKPYKAKOIIEH IPUPOAHOW Cpeabl, OCO3HABaTh OIACHOCTh
BO3JICHCTBHSI HA )KMBBIE OPTaHU3MBI ONPEECIEHHBIX OPraHNYECKHUX BELIECTB, IOHUMAs
cmpict mokazatenss [IJIK, mosicHATh Ha mnpuMepax CrnocoObl YMEHBIIEHUS |
MPEeI0TBPAIICHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

Uil 00ydYarolmuxcsi ¢ OrPaHUYEHHBIMM BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX II03HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUTSL CIIETIBIX U CTA0O0BUASIINUX OOYYAIOUIMXCS: YMEHHUE UCTIOIb30BaTh PesibepHO-
TOYEUYHYI0 cucteMy o0o3HaueHuit JI. bpaiins ang 3anucu Xxumuueckux Gpopmyi.

11 KJIACC

[TpenMeTHbIEe pe3yabTaThl OCBOCHHS Kypca «OO0miast 1 HeopraHueckasi XuMHus»
OTPAKAIOT:

chOpPMHUPOBAHHOCTh  MPEJCTABICHUM: O  XMMHYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIY XUMHUU B MIO3HAHUU SBJIEHUN IPUPOJIBI, B
(GOpMUPOBAaHUM MBIIUICHUS U KYJIbTYyphl JIMYHOCTH, €€ (PYyHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOAUMOW JJIsl pEIEHUs NMPaKTUYECKHUX 3a4ad U IKOJIOTHYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIE;



BJIaJICHUE CUCTEMOM XUMHYCCKHX 3HAHUMH, KoTOopas BKJIFOYAECT:
OCHOBOITOJIAraloIIye MOHATHS (XMMHYECKUH 3JIEMEHT, aToM, H30Tomm, S-, P-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HWOH, MOJEKyJa, MOJb, MOJSIPHBIM 00BEM,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHMCJICHUS, XUMHUYECKas CBA3b
(koBaJIeHTHasi, MOHHAS, META/UIMUECKas, BOJOPOJHAs), KpUCTAJUIMYECKas peméTka,
TUNBl ~ XUMUYECKUX  pEaKIui, pacTBOp,  DJIEKTPOJUTHI,  HEIJICKTPOJIUTHI,
ANEKTPOJUTHYECKAST  JAUCCOLUMAIMSA, OKHCIUTEIb, BOCCTAHOBHUTEIL, CKOPOCTH
XUMHUUYECKON peaklni, XHUMHUYECKOE PpAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHst
AJIEKTPOJIUTUYECKOU AUCCOMALMU, TTIepruoanyeckuit 3akoH 1. 1. Menneneesa, 3akoH
COXpAaHEHMS] MACChl BEIIECTB, 3aKOH COXPAaHEHHMS W TPEBPALICHUS SHEPTUM TPHU
XUMHUUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN  SI3bIK  XHUMUH,
MHPOBO33PEHUYECKHE 3HAHUWS, JIEKAIIUE B OCHOBE IMOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XHUMHWYECKUX SIBJICHUH, (AKTOJOTMYECKUE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIyYeHHHU W 0€30MacHOM HCIOJIb30BAHMHM BaKHEHIITUX HEOPTraHUYECKHUX
BEIIIECTB B OBITY U NMPAKTUUCCKOU JEATCIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHUW BBISIBISATH XapaKTEpPHbIE IPU3HAKUA TMOHITHUH,
YCTAHABIIMBATh MX B3aUMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOIIME IOHATHUS IpPHU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPAICHUI;

c(hOPMHUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XHUMHYECKYI0 CHMBOJIMKY IS
cocTaBlieHUss  (opMya  BEIIECTB W YpPaBHCHUH  XMMHYCCKHX  PEaKIIHH,
cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBmanbHble Ha3BaHWs OTHCIBHBIX
HEOPTaHUYECKUX BEIECTB (yrapHbIi ras, yrileKUcibli ra3, aMMuaK, raiéHasi i3BecTh,
Heraii¢Has U3BeCTb, MMTHEBAs COJIa, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMPENCIATh BAJICHTHOCTh U CTEMCHb OKHUCIICHHS
XAMHWYECKUX 3JIEMEHTOB B COEIMHECHUSX PA3JIMYHOTO COCTABA, BUJl XUMHUYECKOU CBA3U
(KoBaJIeHTHasi, HWOHHAs, MeETAJUIMYECKas, BOJOPOJHAs) B COCAMHEHUSX, THII
KPUCTAUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aToMHAas, MOJICKYJIsIpHas,
HMOHHas, METaJlJInUecKasi), XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAJIC)KHOCTh HEOPTAHUUECKUX
BEILIECTB 0 MX COCTaBy K OMpeAeIEHHOMY KJIAcCy/TpymIe COeIUHEHUH (IIPOCThIC
BEIIIECTBA — METAJIBI U HEMETAJUIbI, OKCHbI, OCHOBAHHUS, KHCJIOTHI, aM(pOTEpPHBIC
TUAPOKCHUBL, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI TIEpHoandecKoro 3akoHa [1. U.
MeHneneeBa U JEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaATh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX 3yeMeHTOB |—4 mnepuonoB Ilepuoamdeckoil CHUCTEMbl XUMHYECKUX
anmementoB JI. WM. MeHaeneeBa, HCIHOAB3yS MOHATHS «S-, P-, O-3JCKTpPOHHBIC
opOUTaNIN», «IHEPTETHUUYECKHUE YPOBHM», OOBSCHITH 3aKOHOMEPHOCTH HM3MEHEHUS



CBOMCTB XMMHMUYECKUX DJIEMEHTOB M HUX COCOUWHEHHU M0 MNEPUOJAM U TpyIIaMm
[leprognueckon cucTtemMbl XUMUYECKUX dnemMeHToB []. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTePHU30BaTh (OMUCHIBATH) OOIINE XUMUICCKUE
CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KJIAcCOB, MOATBEPKIATH
CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXKIY HEOPTraHMYECKHUMH BEIIECTBAMH C
MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINA;

c(hOpPMHPOBAHHOCTh, YMEHHUS KJIACCU(UIIUPOBATH XUMHUYECKHE PEAKIUU T10
pa3NuMYHBIM MpHU3HAKaM (YHUCIYy W COCTaBy pPEarupyroluX BELIECTB, TEILUIOBOMY
abdexTy peakuud, U3MEHEHHMIO CTEIEHEW OKHCIEHUS 3JIEMEHTOB, OOpaTHUMOCTU
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHECHUSI PEAKIIUN pa3TMUYHBIX TUIIOB,
MOJIHBIE U COKPAIEHHbIC YPABHEHUS PEaKIIMii HOHHOTO OOMEHA, YUUTHIBAS YCIOBUS,
MPU KOTOPBIX ATH PEAKIMU UAYT IO KOHIIA;

chOpPMHPOBAHHOCT,  YMEHUW  MPOBOJUTH  PEAKIMH, IOJITBEPKIAAIONTUE
KAUEeCTBEHHBI COCTaB Pa3JIMYHbIX HEOPraHWYECKHX BEIIECTB, pAaCIO3HABATH
ONBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpaX HEOPraHUYECKHUX
BEILECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  pacKpbIBaTh  CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUN MOCPEIACTBOM COCTABIIECHHUS AJIEKTPOHHOTO OaliaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU
pEeakly OT PA3IUYHBIX (DAKTOPOB; XapaKTep CMEIIECHHUS XUMMUYECKOTO PAaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3aeiicTBus (npuniun Jle llarenke);

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs CEPHOM KUCIOThI, aMMHAaKa, a TAKXKe
c(hOpMUPOBAHHOCTh  MPEACTABICHUM 00 OOIMMX HAYYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPOOJIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHUS C MCIOJb30BAaHUEM
MOHSTHUSL «MACcCOBasi JIOJIsI BEIIECTBA B PACTBOPEY», OOBEMHBIX OTHOIICHUNA Ta30B TIPH
XUMHUYECKUX PEaKlMsIX, MAacChl BEIIeCTBA WM O00bEMAa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM OO0bEMY OJHOIO M3 YUYACTBYIOIIMX B peakUuu
BEIECTB, TEIUIOBOTO 3¢ (deKTa peakiuyi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

chOpMHPOBAHHOCTh, YMEHHUI COOJIOATh TMpaBujia TOJIb30BAHUS XHUMHYECKOM
MOoCy/Iol W J1abopaTOpHBIM OOOpYJOBaHMEM, a TakXe IMpaBwia OOpaICHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH [0 BBIMOJHEHUIO J1a0OpaTOPHBIX
XUMHUUYECKUX OTBITOB;

cOPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH M  BBITIOJHATh XUMHUYECKUN
HKCIIEPUMEHT (Pa3joKE€HHE MEepPOKCHIA BOJOPOAA B NPUCYTCTBHM KaTaau3aropa,
ONpENIEJICHUE CPEIbl PACTBOPOB BEILIECTB C MOMOILBI YHUBEPCAIBHOIO MHINKATOPA,
BIIUSTHUC PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITNHU, PEaKITUi HOHHOTO



oOMEHa, KaueCTBEHHbIE peaKIMu Ha cylbdar-, kapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KAaTHOH aMMOHMS, pEUIEHUE 3KCHEPUMEHTANbHBIX 337ad Mo TemMam «Meramiby u
«HemeTamnb») B COOTBETCTBUU € MPABUIIAMH TEXHUKHU O0€30I1aCHOCTH IPU 00pAILIEHUN
C BeIIeCTBAaMM U JIa0OpaTOPHBIM OOOpPYAOBaHUEM, MPEACTABIATh PE3YIbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA B JOpME 3aMUCH YPaBHEHUN COOTBETCTBYIOIIUX PeaKIui
1 (OpMYIUPOBATH BHIBOJIbI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh ~YMEHUN KPUTHYECKH aHAIM3UPOBATH XHMHUYECKYIO
uHbOpMaIMIO, TIONyYaeMyl0 M3 pPa3HbIX MCTOYHHMKOB (CpPEeICTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT U Apyrux);

chOpPMHPOBAHHOCT  YMEHHI co0Ir01aTh npaBuia  SKOJOTUYECKH
LEJIECO00PA3HOro MOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LIEJISIX COXPAHEHUS
CBOETO 3[I0pPOBbSI U OKPY’KAIOIIEW MPUPOAHOW Cpeabl, OCO3HABaTh OIMACHOCTh
BO3JICHCTBHSI Ha >KUBBIE OpPraHW3Mbl ONPEAEIEHHBIX BEIIECTB, MOHUMAsi CMBICI
noka3zarens [IJIK, nosicHATh Ha npumepax cnocoObl YMEHBLIEHHSI U TPEIOTBPAILICHUS
UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa,;

Uil 00yYaroluxcsi ¢ OrPaHUYEHHBIMM BO3MOYKHOCTSIMU 3/10POBBSI: YMEHHE
IPUMEHATh 3HAHUS OO0 OCHOBHBIX [JOCTYINHBIX METOJaXx ITO3HAHUS BELIECTB U
XUMHUYECKHUX SIBJICHUM;

JUTSI CIICTIBIX M CTTA0OBUASIIUX OOYYAIOIINXCS: YMEHHUE UCTIOIh30BaTh PesibehHO-
TOYEUHYI0 cucteMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
N/ HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
°n/m
NMpOrpamMmbl Bcero Kontpoasnsie IlpaxTHaeckne o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeb
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Tpenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUSI OPTaHMYECKUX coeaMHEHU A. M. 3
byrtneposa

Htoro no paznemny 3

Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJKAHBI 2
59 HenpenenbHble yrIeBOAOPOIbI: alTKEHBI, 5 1

' QJTKA/TMCHBI, ATKUHBI
2.3 ApomaTudeckue yrieBog0pOoabl 2
24 [IpupogHBIE HICTOYHUKH YTIIEBOOPOIOB U 3 1

' ux nepepaboTka

Hroro mo pazueny 13

Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI. - 1

' Cnoxubie 3GUpbI




3.3 YrieBoasl 3
Hroro mo pazneny 13
Pa3nen 4. A3oTconepskaiiue OpraHu4ecKue coeTuHeHHs

41 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro mo pazneny 3
Pa3zaen S. BoicokoMoJIeKyJIsIpHBbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P KonTpoJbHbIe IIpakTHYeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
11 [Iepnoanueckas cucteMa XMMUYECKUAX 3
sneMenToB [. 1. MennaeneeBa

12 Crpoenue BemectBa. MHOroo0Opasue 4

' BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1

Wroro mo pazneny 13

Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertanib
2.2 Hewmeranms 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKHUX )

' BEIIECTB

Hroro no pazneny 17

Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMus U )KU3Hb 4

Hroro no pazneny 4

OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbie
n/n Tema ypoka Bcero Kontpoapueie | Ipakruteckue fll3y‘lel-ll/lﬂ :)16[()1;2033Te.1151{me
padoThbI padoThI pecypenr
1 [Ipenmet opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunenunii A. M. bytneposa, €€ ocCHOBHBIE 1
MOJIOKEHUS
[IpencraBienue o Kk1accuPpuKaun
3 opranuyeckux BeuiecTB. Homenknatypa 1
(cucremaTuveckasi) U TPUBUAIHHBIC
Ha3BaHUS OPTaHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKHM PS/I.
5 Meran u 3TaH — OpocTenIIre 1
MPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 DOTUJIEH U TTPOTNUIIEH — MPOCTEHIIne 1
MIPEACTaBUTENH AJIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilomyuenune 1 1
ATUJICHA ¥l U3yYECHHUE €TO CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 MeTrnoyTanuen-1,3. [Torydenue 1

CHUHTCTUYCCKOI'O KaydyKa U pC3UHLL




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

1 Boruncnenus no ypaBHEHUIO XUMHUECKOMH
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'enetnyeckas CBSI3b yIiI€BOJAOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THHIE He(TIHBIC
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOy THHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

16 KontponbHas padoTa mo pazaeny
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BogoponHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: TUJIEHTITUKOIb U
TIIALEPHUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerusl: GopMabIeTUa U
areTanbJeruy. AIeToH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE

KHCJIIOTBI: MypaBbUHAs U YKCYCHAsd




22

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE

25

Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KHCIIOT. ' HIAPOIN3 CIIOKHBIX

3¢upoB

26

JXKupsl: ruaponu3, NpuMeHeHHUE,
OMoJIOTNYECcKast POJIb KHUPOB

27

VYTieBobl: COCTaB, KiIaccuuKanus.
Baxneiimme npeactaBuTeNu: TIIOK03a,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak npupoHbie
MOJIUMEPBI

29

KontponbHas padoTa mo pazaeny
«Kucnopoacoaepxaiire opraHuuecKkme

coeauHeHus»/ Beepoccuiickas mpoBepouHas

pabota

30

AMMHBI: METUJIAMWH W aHWJINH

31

AMHWHOKHCIOTBI KaK aM(I)OTepHBIe
OpraHn4Y€CKUC COCAUHCHU A, UX
OHOJIOrHYECKOE 3HAUCHHE. Ilentuapl

32

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS




33 OCHOBHBIC TIOHSTHS XUMHH ) 1
BBICOKOMOJICKYJISIPHBIX COCTUHCHUIN
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kaydyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hdara uudgposbie
Tema ypoka Konrposbnueie | IIpakTnyeckue
n/n Bcero U3yYeHHSs o0pa3oBaTe/IbHBIE

padoThI padoThI pecypesI

XUMUYECKUHN 3IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMoB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XHMUYECKHX DJIEMEHTOB U UX COeTUHEHUN
110 TpyIIIaM U NepruojaM. 3HaueHHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumuueckux anemenToB .. Menieneena B
Pa3BUTHH HAYKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus 1
KOBaJICHTHOM CBs3U. BogopoaHas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucieHus. BemectBa
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOT'O
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJJIOMIHBIE PacTBOPLI. 1

MaccoBas 107151 BEIIeCTBa B pacTBOpE




Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas cBSI3b HEOPraHMYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccugukanus XuMHuecKux peakuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPU
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peaKiuy.
XHUMHUYECKOE PAaBHOBECHE

10

[IpaxTuueckas padora Ne 1. «Bousiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DNEKTPOIUTHYECKAS AUCCOIUAITHS.
[Tonsitue o BogopoHOM mokasarene (pH)
pactBopa. Peakunu noHHOTO OOMEHa.
I'maponu3 opraHMUECKUX U HEOPraHMYECKUX
BELIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmmu. [TousiTHe 00 2MeKTpOIN3e
pacIIaBoB M paCTBOPOB COJIEH

13

KontponbHas padota mo pazaeny
«Teopernyeckne OCHOBBI XUMHUU»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CUCTeMEe XMMHUECKHX 3ieMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmMe Gpu3ndecKkue cBONCTBa
METaJIJIOB




15

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
PAI HANIPSHKECHUH METAJIOB

16

XUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlUui,
MarHui, aJJlOMAHUANA) U UX COSAMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCITMHEHUN

18

XUMUYecKre CBOMCTBA IIUHKA, KeJie3a U UX
COE€IUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

20

HeMeTaJIJIBI, HUX ITOJIOKCHUEC B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
ANoTponus HeMeTauIoB (Ha puMepe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

22

XHUMHUYECKUE CBOKCTBA I'aJIOT€HOB, CEPHI U
HUX COeIUHEHUN

23

XuMudecKkue cBoMCTBa a30Ta, (hocdopa u ux
COeTUHEHUN

24

XUMHUYECKHE CBOMCTBA yIJIEpOJa, KPEMHUS
U UX COeIUHEHUU

25

[IprMmeHeHne BaXXKHEUIINX HEMETAIIOB U UX
COETUHEHUN




26

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
TeMme «HemMeTamiely. Beraucienus mo
YpaBHEHUSM XUMUUYECKHUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[IpakTrueckas padota Ne 3. «Pemienne
AKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME
"Hemerasmst"»

28

KonTponpHas padota mo Temam «MeTamibh
u «Hemertamibn

29

Heopranuueckue u opraHnyecKue KUciaoThl.
Heopranuueckue u opranuyeckue
OCHOBaHUs

30

AmdoTepHbIe HEOPTaHUIECKUE U
OpraHuYecKUe COeNUHECHUA. I 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Pone xumuu B odecrieueHun
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTUU
METUITTHEI

32

[IpencraBienust 06 00MKX HAYUHBIX
MIPUHIMIIAX TPOMBILIUIEHHOTO MOJTYYEHHS
Ba)KHEHUIIINX BEIIECTB

33

YemoBek B MHPE BEIIECTB U MaTCpUAIOB

34

XHMHS U 300pOBbE YEIOBEKA

OBILIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOIM
00pa30oBaTeJILHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHHqCCKOﬁ XUMHHN

11

CpopMUpPOBAHHOCTh TPEACTABICHUN O XMMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B TTO3HAHUH SBIICHUN
OpUPOAbI, B (OPMUPOBAHUU MBIIICHUS W KYIbTYphl JIMYHOCTH, €&
(YHKIIMOHATTLHOW  TPAaMOTHOCTH,  HEOOXOIWUMOW IS pEIICHUs
MPAaKTUYECKUX 3a7a4 U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K

CBOEMY 3[I0POBBIO U IPUPOIHOM cpejie

1.2

Binanenue cucreMod XMMHYECKHMX 3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATr AFOIINE ITOHATHUSA (Monexya, BAJICHTHOCTD,
3IEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBA3b, MOJIb,
MOJISIpHas ~ Macca,  MOJSIpHBIA ~ 00BEM,  YIJIEPOAHBIM  CKeJeT,
(GyHKIMOHATIBHAS rpyImma, panukain, HU30MeEpHs, H30MEpBHI,
FOMOJIOTUYECKHM  psAJ, TOMOJIOTH, YIJIEBOJOPOIBI, KHUCIOPOA- H
a30TcoJiepKalllie COEIMHEHMs, OHOJOrMYecKH aKTHUBHBIE BEIIEeCTBa
(yrneBoapbl, >KUpbI, O€NIKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHHA); TEOpUM M 3aKOHbl (Teopus
XUMHUYECKOr0 CTpoeHHus opranumdyeckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJHMUYECKUI S3bIK XUMHUH, (PaKkTonornyeckue
CBEIEHUSI O CBOWCTBaX, COCTaBe, IMIOJy4YeHUH U  OE30MacHOM
WCIIOJIb30BAaHUH BKHENIIINX HEOPTaHNYECKUX U OPraHUYECKUX BEIIECTB B

OBITY U IPAKTHUECKOH /IeATEIbHOCTH YeJIOBeKa

1.3

CchopMupoBaHHOCTh YMEHUH BBISBIATH XapaKT€pPHbIE TPU3HAKU TOHATHIA,
YCTaHABIUBAaTh HX B3aUMOCBA3b, MHCIIOIB30BATh COOTBETCTBYIOILHE
MOHATUA TIPU  ONHMCAHUM COCTaBa, CTPOCHUS W  MPEBPALIECHUN

OPraHNYeCKUX COCTMHEHUHN

14

c(hOpPMHUPOBAHHOCTh YMEHUN HUCIIOJIF30BaTh XUMUYECKYIO CUMBOJIHKY JIJIs
COCTAaBIICHUSI ~ MOJCKYJSIPHBIX M CTPYKTYpHBIX  (pa3BEpHYTOH,
COKpaméHHOW) (GOpMyJ OpPraHMYEeCKHX BEIIECTB W ypaBHEHUH

XUMHNYCCKHUX peaKuHﬁ, HU3roTaBJIMBATb MOJACIIM MOJICKYJI OPraHUYCCKHUX




BCIICCTB JIA HIUIIOCTpAallMM HUX XUMHUYCCKOIr0O M MIPOCTPAHCTBCHHOI'O

CTPOCHUS

1.5

ChopMuUpOBaHHOCTh ~ YMEHHH  YCTaHABIWBATh  IPUHAIJICKHOCTh
HU3YYCHHBIX OPraHUYCCKHUX BCUICCTB IIO HUX COCTaBy MU CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIie) cCoequHeHui (YriieBo10PO/Ibl, KUCIOPOT
U a30TCOJICPIKAIIUE COCJAUHEHHSI, BBICOKOMOJICKYJISIPHBIC COCIMHEHUS),

JaBaTh UM Ha3BaHUs 110 cucreMarnyeckoii HomeHkiatype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUSI ONPEICISITh BUIBI XUMHUYECKOW CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OQUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh YMEHUSI MPUMEHSTH: MOJOKEHHUSI TEOPUU CTPOCHUS
oprannyeckux BemecTB A.M. BytnepoBa miis 00bsICHEHUs 3aBUCUMOCTHU
CBOWCTB BEIIECTB OT UX COCTAaBa U CTPOCHHMS; 3aKOH COXPAHECHHS MACChI

BCIICCTB

YrieBoaopobl. Kucnopoaconep:xarue u a30TCOZIepKaIINE

OpraHn4€CKUC COCAUHCHM. BI)ICOKOMOJIGKy.HﬂpHI)IC COCIUHCHUA

2.1

ChopmupoBaHHOCTh yMEHHIl TPUBOJUTH TPUBHUAJIbHBIE HA3BaHUS
OTJIETbHBIX OPTraHMYECKUX BEIIECTB (ATUJICH, MPOMUJIEH, AalleTHJICH,
STUJICHTJIMKONb, TIULEPUH, QeHos, (opManbaeTu, ameTalbIerul,
MypaBbUHAsg KHUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHUCJIOTA,
CTeapuHOBas KHUCJIOTa, TJIOKO03a, (PYKTO3a, Kpaxmai, LeJUII0I03a,

TJIALKH)

2.2

ChopmupoBaHHOCTh YMEHUH XapaKTepu3OBaTh COCTaB, CTPOCHUE,
¢dbuznueckue W XUMHUYECKHME CBOMCTBA THUIMYHBIX TMpECTaBUTENEH
pPa3IMYHBIX KJIACCOB OPraHWYECKWX BEIIeCTB (METaH, 9TaH, OJTHIICH,
MpPOMWICH, aneTwieH, OyramueH-1,3, wmerunOyraaueH-1,3, OeH3odn,
METaHOJ, ATAHOJ], JTUJIEHTIUKONb, TIUIEPUH, (DEHOJN, aleTanbAeTH,
MypaBbUHAasE U YKCyCHas KHCIOTHI, TJIIOKO3a, Kpaxmaj, LeJUI0I03a,

aMUHOYKCYCHasi KUCJIOTa)

2.3

ChopMHUpPOBAaHHOCTH YMEHHS WJUTIOCTPUPOBATH TEHETHYECKYIO CBS3h
MEK/1y THTUYHBIMU PEICTABUTEIIMH PA3JIMUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB YPABHEHUSAMHU COOTBETCTBYIOIIMX XHUMHYECKHX PEAKIHUN C

WCIIOIB30BAaHUEM CTPYKTYPHBIX (hOPMYIT

2.4

CdhopMupoBaHHOCTD YMEHUs XapaKTepru30BaTh UCTOYHUKHU
YTJIEBOJAOPOAHOTO CHIPbs (HE(PTh, MPUPOAHBINA ra3, Yroiib), CIOCOOBI MX

nepepaboTKU U MPAaKTHYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKu

XUMUS U )KU3Hb. PacuéThl




3.1

CdhopmupoBaHHOCTE YMEHUI BIaJETh CHCTEMOW 3HAHWUU 00 OCHOBHBIX
METOJIaX HAYYHOrO ITO3HAHUS, UCIOJb3YEMbIX B XHMHUHU IPH U3YUYECHHH
BEUIECTB U  XMMHMYECKUX SIBICHUU (HaOdIOAeHHE, HM3MEpEHHUe,
HKCIIEPUMEHT, MOJICIIMPOBAHUE), UCIOJIB30BAaTh CUCTEMHBIE XUMUYECKUE
3HAHUS JUISI IPUHATUS PELIEHU B KOHKPETHBIX KU3HECHHBIX CHUTYALMSX,

CBA3aHHLIX C BCIICCTBAMUA U UX IIPUMCHCHUCM

3.2

ChopMupoOBaHHOCTh ~ yMEHHWI  COONIOJATh TpaBWiIa  IOJIB30BAaHUS
XUMHYECKON TMMOCYI0i W JabOpaTopHBIM O0OpYJOBaHHEM, a TaKKe
ImpaBujia O6paHICHI/I$I C BCIICCTBAMHU B COOTBCTCTBUH C MHCTPYKIHAMU I10

BBIITOJIHCHHUIO na6opaToprlx XUMHNYCCKHX OIIBITOB

3.3

CpopMUpPOBAaHHOCTh YMEHHI TUIAHUPOBATH U BBITIOJHITH XUMHUYECKUIH
SKCIEPUMEHT (TPEBpAIIEHUsI OPTAHMYECKUX BEIIECTB MPU HArpeBaHUU,
MOJIyYCHHE ATHJICHA W WU3YYEHHUE €ro CBOMCTB, KaYeCTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEIIECTB, CHATYpaIlKsl OCIKOB IPH HArPEBAaHHUH, [BETHHIE
peaknuu OCJIKOB) B COOTBETCTBHH C TPAaBHJIAMH TEXHUKH 0O€30MaCHOCTH
py OOpalIeHUH C BEHIECTBAMH H JIA0OPATOpPHBIM 000pYIOBaHUEM;
MIPEJICTaBIATh PE3yNbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (popme 3amucu
ypaBHEHUU COOTBETCTBYIOIIMX pPEaKIHid U (GOpMyIHpOBaTH BHIBOIBI Ha

OCHOBE ITHX PE€3yJIbTaTOB

3.4

CdopmHupoBaHHOCTh YMEHUIH MPOBOAUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHMsSM (Macchl, 00bEMa, KOJIMYECTBA HMCXOAHOTO BeIIEeCTBA MWIN
MPOJYKTa peakluu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3

HCXOJIHBIX BEIIECTB WJIM MPOJAYKTOB PEAKITHH)

3.5

C(l)OpMPIpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKU AHAJIIM3UPOBATH XUMHUYCCKYIO
I/IH(bOpMaI_II/IIO, MMOJIy4acMyro U3 pa3HbIX HCTOUYHHUKOB (CpCI[CTBa MacCOBOM

nHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

CchopMupoBaHHOCTh YMEHHMH COONMIOAATh IpaBHJa 3KOJOTHUECKH
11€J1ec000pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIETSAX
COXpPAHEHUsI CBOEro 3/I0POBbS M OKpPYXarolled NPUPOJHON Cpensl,
OCO3HaBaTh  OIACHOCTh  BO3JCWCTBUS HA  JKMBBIE  OpraHU3MBbI
ONpPEEIEHHBIX OPraHUYECKUX BELIECTB, IOHMMAsi CMBICI I10KAa3aTessd
[TAK (mpenenbHO AOMYCTUMOI KOHLIEHTPAIMH), TOSCHATh Ha MpUMepax
CII0COOBI YMEHBIICHUA U NPEAOTBPAILICHUA UX BPEAHOT'O BOS}IGﬁCTBI/IH Ha

OpraHu3M 4€JI0BCKa




11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

1

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Bnanenue CHUCTEMOM  XHMMHMYSCKMX  3HAHWH, KOTOpasg  BKJIFOYAET:
OCHOBOTIOJIATAONIEe TMOHATUS (XMMHUYECKUN DJIEMEHT, aToM, JJICKTPOHHAs
o0oyiouyka aroma, S-, p-, O-37IEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJIA,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCIICHUS, XUMUYECKas
CBSI13b, MOJIb, MOJIIPHASI Macca, MOJIAPHBIA 00BbEM, KPUCTAIUTMUECKAs PEIIETKa,
THTIBI XMUMHYECKUX PEAKIU (OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC, 3K30- H
SH/IOTCPMHUUYECKUE, PEaKIMd HWOHHOTO OOMEHA), pacTBOpP, JJICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, BIEKTPOJIUTHYECKAS JIFICCOLTMAIIHS, OKHUCIIUTEb,
BOCCT@HOBUTEJb, CKOPOCTh XMMHUYECKON PEaKIUi, XUMUYECKOe PAaBHOBECHE);
TEOPHUH U 3aKOHBI (TEOPHSI AIEKTPOIUTUIECKOM Aucconnanu, [leproamueckuit
3akoH JI.M. MeHnaeneeBa, 3akOH COXpaHEHHS MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (HAaKTOJIOTHUECKHE CBEACHHS O CBOICTBAX,
COCTaBe, TMONyuYeHMHM ¢  Oe30MacHOM  HCIONB30BAaHMU  BaKHEHUIINX

HCOPraHN4YCCKUX BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

ChopMHpOBaHHOCTE YMEHHMHM  BBIABIATH XapaKTepHblEe MpPU3HAKU U
B3aMMOCBSA3b M3YYEHHBIX MOHATHUN, IPUMEHITh COOTBETCTBYIOIIHNE MOHATHUS
IIPU OIUCAaHUU CTPOEHUS U CBOWCTB HEOPraHUYECKMX BEUIECTB WU HUX
[IPEBPALLCHUH; BBISABIATH B3aUMOCBSA3b XUMUUECKUX 3HAHUU C MOHATUAMU U

MpEACTABICHUAMU APYTUX €CCTCCTBCHHOHAYYHBIX IMTPECIMETOB

1.3

Bnagenne OCHOBHBIMH METOJaMU HAy4YHOIr'0O IIO3HAaHUA BCUICCTB U
XHUMHUYCCKUX SIBIICHUI (Ha6JIIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPUMCHT,

MOJICIIUPOBAHNE)

1.4

CdopmupoBaHHOCTH YMEHUM ONIPEAETSATH BAJICHTHOCTD U CTETIEHb OKUCIICHUS
XUMUYECKUX DJEMEHTOB B COCIMHEHMSIX PA3JIMYHOIO COCTaBa, BUJ
XUMHYECKON CBsI3U (KOBaJeHTHAas, MOHHAs, MeTajsIndeckasi, BOJOPOIHas) B
COCUHEHUSAX, THUIl KPUCTAJUIMYECKON pPEImETKH KOHKPETHOIO BEIIEeCTBa

(aToMHast, MOJIEKYJIsIpHAS, HOHHASI, METAJTMYECKAas )




1.5

ChopmupoBaHHOCTE YMEHHH ONpEAENsATh XapakTep Cpelabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTH yMEHHS KiIacCU(PUIMPOBATh XUMUYECKHE PEAKIMU I10
pa3aMYHbIM TpU3HAaKaM (YHUCIy M COCTaBy pEarupyrolux BELIECTB,
TerIoBOMY 3((eKTy peakiiy, N3MEHEHHIO CTETICHEH OKHCIICHUS HJIIEMEHTOB,

00paTUMOCTH peaklii, Y4acTHUIO KaTalu3aTopa)

1.7

ChopmMupoBaHHOCTh YMEHHMI COCTABIIATh ypaBHEHUS PEAKIMI pa3IU4HbIX
THUIIOB, TOJIHBIE M COKpAIIEHHBIC YPaBHEHUS peaKIHMidi HMOHHOrO OOMEHa,

YUUTbIBasA yCJIOBUA, ITPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA

1.8

ChopMmupoBaHHOCTE YMEHHI TMPOBOJIUTH PEAKIMH, IOATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB Pa3JIMYHBIX HEOPTAHMUYECKHUX BEIECTB, PACIIO3HABATh
OMBITHBIM IMYyTEM HWOHBI, TMPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpax

HCOPraHUMYCCKUX BCIICCTB

1.9

ChopMupoBaHHOCTE YMEHHUH pPACKphIBaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMUI IOCPEICTBOM COCTABJIEHUSA JJIEKTPOHHOIO

OaJlaHca ATUX peaKIui

1.10

CpopMUpOBaHHOCTH YMEHHM OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM

peaxkuuu oT pa3IuYHbIX PaKTOPOB

1.11

C(I)OpMPIpOBaHHOCTB YMCHI/Iﬁ O0OBACHATH XapaKTep CMCUHICHUA XUMHUYCCKOI'O
paBHOBECHUSA B 3aBUCHUMOCTU OT BHCUIHCTO BO3JICHCTBUSA (HpI/IHHI/IH Jle

[Iarense)

O6H_Ia$[ " HCOPraHNYCCKasA XUMHA

2.1

CdopMUpoBaHHOCTh YMEHUN pacKpbIBaTh cMbIca [lepuomnueckoro 3akoHa
JA.W. MenneneeBa W  JAEMOHCTPUPOBATh €ro  CHUCTEMATU3HPYIOILLYIO,

OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (PYHKLIUU

2.2

ChopMUpPOBAaHHOCT yMEHHH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX 3JIeMeHTOB 1—4 mepuonoB llepumoanueckoil cucteMbl
xuMudeckux sneMeHToB J[.M. MenzaeneeBa, HCIONb3ys MOHATUS «S-, P-, O-
JJICKTPOHHBIE  OpOWTAIN»,  «IHEPreTUUYECKHE  YpPOBHU»,  OOBICHATH
3aKOHOMCPHOCTHU H3MCHCHUA CBOMCTB XHMMHYECKHX DJJIEMEHTOB M WX
COEIMHEHMH 10 IIepruoaaM U rpynmnam [lepruoanyeckoil CHCTEMbI XUMHUYECKUX

anemenToB J[.M. Menaeneepa

2.3

ChopMHUpOBAaHHOCT, YMEHHM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHAYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB,

MOATBCPIKIAATH CyHICCTBOBAHUC TeHETHUYSCKOMN CBA3U MCKAY




HCOPraHNM4YCCKUMHU BCUICCTBAMU C IMOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX

XUMHYECKUX PEAKIUI

2.4

CdopmupoBaHHOCTH yMEHUI yCTaHaBIUBATh MPUHA/JICKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 UX COCTaBY K ONPEEIEHHOMY Kilaccy (Ipymie)
COEIUHEHUI (IPOCThIE BEIIECTBA — METANIBl U HEMETAJUIbl, OKCH[BL,

OCHOBaHM, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

ChopmupoBaHHOCTh YMEHUN HCHOJIB30BAaTh XUMUYECKYI0 CHUMBOJHKY JUJIS
cocTaBiieHUs] (OpMyJl BEIIECTB M YpPaBHEHUH XUMHYECKUX PEAKLHUH,
cucremarnyeckyro Homenknarypy (IUPAC) u TpuBuanbHble Ha3BaHUA
OTJENbHBIX HEOPraHWYEeCKUX BElIeCTB (YrapHbIil Ta3, YIJIEKHCIBIA ras,

aMMUaKk, raméHas HU3BCCTBH, HeraméHas HU3BCCTb, IMMUTLCBAsg COJa, MUPHUT U

IpyTHE)

2.6

ChopmupoBaHHOCTE  YMEHMIl  XapakTepu3oBaTh (ONHUCHIBaTh)  OOIIKE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKHUX BEIICCTB PA3JIUYHBIX KJIACCOB,
MTOITBEPKIATh CYIIIECTBOBAHUE TCHCTHUYECKON CBSI3H MEXTY
HEOPTaHWMYECKUMHU BEIIESCTBAMHU C MOMOIIBI0 YPABHCHHH COOTBETCTBYIOIIUX

XHUMHUYCCKUX peaKuHﬁ

2.7

ChopMHUpOBaHHOCTE YMCHHM IUIAHUPOBATH W  BBITIOJNHATh XHUMHUYCCKUN
IKCIIEPUMEHT  (Pa3JIOKCHHE TMEpPOKCHIa BOAOPOJa B  IPUCYTCTBHH
KaTajau3aTopa, OTMpeelieHue Cpelbl pPacTBOPOB BEIIECTB C IMOMOIIBIO
YHHUBEPCATHHOTO MHAMKATOPA, BIMSHHE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakiny, peakIlni HOHHOTO OOMEHa, KaueCTBEHHBIC PEAKIINH Ha
cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KAaTHUOH AMMOHHS, PEIICHHE
SKCIIEPUMEHTANbHBIX 3a7ad Mo TemMaM «Mertamisl» u «Hemeramis») B
COOTBETCTBUHM C TpaBHJIAMU TEXHUKH O€30MacHOCTH MpHU OOpaImleHuu C
BEIIECTBAMH M JTA0OPAaTOPHBIM O0OPYIOBAaHHEM; MPEICTABIATh PE3YJIBTATHI
XHUMHYECKOTO YKCIIEPUMEHTa B (popMe 3aIiCH YpaBHEHUH COOTBETCTBYIOIIUX

peaKLIPII:I )51 (I)OpMyJ'IHpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

CdopMupoBaHHOCTH YMEHHUH COOIOIATH TTpaBUIa TOJb30BAHUS XUMUYECKOM
MOCYI0M M JTaOOopaTOpHBIM 000PYIOBAaHHEM, a TAaKXKE MpaBHiIa 0OpaIieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO  BBIMOJTHEHUIO

J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

ChopMHPOBAaHHOCTE YMEHHH XapaKTepU30BaTh XHUMHUYECKHE IPOIECCHI,
JIeKalllye B OCHOBE MPOMBIIIICHHOTO TIOTY4YEHHUS! CEPHOM KUCIIOTHI, aMMHaKa,
a TaKkxe c(hOpMUPOBAHHOCTD NPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIIUIIAX

" 5KOJOTHUYCCKUX np06neMax XUMHYECCKOI'O IMTPOMU3BOJACTBA




XUMUS U )KU3Hb. PacuéThbl

3.1

ChopMHUpPOBAHHOCTh  TMPEACTABICHUH O XHUMHUYECKOW  COCTaBIAIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TO3HAHUU SIBICHUM
OpUpoAbl, B (OPMHPOBAHUM MBIIICHUS M KyJIbTYpPbl JIMYHOCTH, €&
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOMN ISl PEIICHHSI MTPAKTHICCKIX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U

MPUPOIHOM Cpee

3.2

ChopMHupOBaHHOCTE YMCHHA KPHUTUYECKH aHAIM3HPOBATH XHMHUYECKYIO
nH(pOpMALIHIO, TONYyYaeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpEACTBa MacCOBOM

KOMMYHHUKAIUH, ceTh IHTEpHET U npyrue)

3.3

ChopmupoBaHHOCTE ~ yYMEHUH  cOoONMOIaTh  MpaBWiIa  AKOJIOTUYECKU
11€JIeCO00pa3HOr0 MOBEACHUSI B OBITY W TPYAOBOW NEATEILHOCTH B IIEJSIX

COXPaHEHHUS CBOETO 37I0POBbs I OKPY>KAIOIIECH MPUPOTHON CPeIb

3.4

Oco3HaBaTh OMACHOCTb BO3JCHCTBUS Ha UBbIE OPraHU3MbI ONPEEIIEHHBIX
BEIIECTB, OHNUMas cMmblci nokazaresns [1/IK, nosicHATs Ha mpuMepax crocoOsbl
YMEHBIIEHUS U MPEIOTBPAILECHHUS UX BPEAHOIO BO3JAEHCTBHUS HA OPraHU3M

YCJIO0BCKa

3.5

CchopMupoOBaHHOCTb YMEHMH TNPOBOAUTH BBIYMCICHHS C HCHOJIb30BAHUEM
MOHATHUSL «MAaccoBas JIOJI BEIIECTBA B PAacTBOPE», OObEMHBIX OTHOLICHUN
ra3oB NP XUMHYECKHX pEaKLMAX, MacChl BellecTBa MM 00bEMa razoB IO
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM OO0BEMY OJHOrO W3
YUYacTBYIOIIMX B PEaKLUH BEIIECTB, TEIIOBOro 3(h(ekTa peaku Ha OCHOBE

3aKOHOB COXpaHCHHA MACChI BEIICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHCPIrUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

TeopeTnueckre OCHOBbI OPraHU4YEeCKOH XUMHUHU

11

Hpez[MeT OpFaHquCKOﬁ XUMHH: €& BO3HHMKHOBCHHUEC, PAa3BUTHC WM 3HAYUCHHUEC B
IMOJIYYCHHUHN HOBBIX BCHICCTB W MATCPUAIOB. Teopnﬁ CTPOCHUA OPraHUYCCKHUX

coenunenuit A.M. BytiepoBa, €€ OCHOBHBIE MOJOKECHHS

1.2

CtpykTypHble (QOpPMYJBI OpPraHMYeCKUX BelIecTB. [ OMONOTHs, HU30Mepus.
XUMHYECKasi CBSI3b B OPraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3HU.

[Ipencranenue o kiaccupuKaMy OPraHUIECKUX BEIIECTB

1.3

HOMeHKHaTypa OpraHU4YCCKHUX COCJIMHEHU I (CI/ICTCMaTI/I‘leCKaﬂ) U TPHUBHUAJIBHBIC

Ha3BaHUS BaXKHCHIIINX HpeILCTaBI/ITGHCﬁ KJIaCCOB OPraHUYCCKHX BCIICCTB

YTIeBo0poasI

2.1

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUI psii. MeTaH U 3TaH — MpocTeiime
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMHUYECKME CBOMCTBa (peakuuu

3aMCIICHUA U rOpeHI/Iﬂ), HaXOKIACHUC B IPHUPOAL, ITOJTYYCHUEC U ITIPUMCHCHUC

2.2

AJKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHH psn. OTUIEH M TNPONUJIEH —
IpocTeiINe NPECTABUTENN AaJKEHOB: (PU3WYECKHE W XHUMHUYECKHE CBOMCTBA
(peakMM TUIPUPOBAHUS, TallOTEHUPOBAHUS, THJApaTallid, OKHCICHHS U

HOJ'II/IMepI/BaI_[I/II/I), IMOJIYYCHHEC U IIPUMCHCHUC

2.3

Ankanuensl: Oyrtaguen-1,3 u MermwnOytanueH-1,3: cTpoeHHe, BaKHEHIIME
XMMHYECKHe CBOicTBa (peakuusi nmoiaumepusanuu). IlodydeHne CHHTETHUECKOTO

KayudyKa U Pe3HHbI

2.4

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHH psii. AICTHICH —
MPOCTEHIINK TPEICTaBUTENh AalKUHOB: COCTaB, CTpoeHue, (Qu3uveckue u
XUMHUYECKHE CBOWMCTBA (peakluu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THIPATAILIUU,

TOpeHUs), MOJIy4eHrEe U IPUMEHEHUE

2.5

Apensl. benzon: coctas, cTpoenue, GpU3NIECKUE U XUMUYECKHUE CBOMCTBA (PEeaKIuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJTy4YEHHE W TpPUMEHEHHe. TOoJIyol: cOcCTaB,
CTpoeHHe, (QU3NYECKUE M XMMHYECKHE CBOWCTBA (PEaKIMU TaJIOT€HUPOBAHUS U
HUTPOBaHUs), MOJIy4eHHE M NpuUMeHeHHe. TOKCMYHOCTh apeHoB. I'eHeTmueckas

CBA3b MCXKIY YITICBOAOpOAaMU, IMTPHHAJIC)KAIIUMHA K pa3JIMYHbIM KJIacCaM

2.6

[IpupoaHbIe UCTOYHHUKH YTIEBOAOPOAOB. [IpHpoIHBINA Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. Hed1p u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH: TEperoHka,

KPEeKUHT (TEePMUYECKHM, KaTATUTHYCCKUI), mupoiu3. [IpoaykTel mepepaboTKu




He()TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroiap u

IPOAYKTHI €r0 NepepaboTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpTraHU4YC€CKUEC COCANMHCHU A

3.1

[IpenenbHpie 0THOATOMHBIE CHUPTHL. METaHOI U 3TAHOJI: CTPOCHUE, (PU3HUECKHe U
XMMHYECKHE CBOMCTBA (PEAKIMK C aKTUBHBIMU METAJUIaMH, FaJIOT€HOBOIOPOIAMH,
ropeHue), NpuUMeHeHue. BomopoaHbie CBS3M MEXAY MOJIEKyJaMH CIHPTOB.
[lelicTBue MeTaHOJA M 3TAaHOJA HA OPraHU3M 4YejloBeKa. MHOrOaTOMHBIE CIUPTBHI.
OTUICHTIUKONb M TJIMIEPUH: CTpOEHHE, (U3NUYECKHE M XHUMHYECKHE CBOWMCTBA
(B3auMoJIeliCTBUE CO IIEIOYHBIMM MeETajlJlaMHM, KaueCTBEHHAas peakuus Ha
MHOTOaTOMHBIE CHHUpTHI). JlelicTBue Ha opranu3M uenoBeka. I[IpumeHnenue

TIIMOCprUHA U OTUJICHIJIMKOJIA

3.2

DeHoJI: CTPOEHUE MOJIEKYJIbl, PU3NUECKHE U XUMUYECKHUE CBOMCTBA. TOKCMYHOCTD

denomna. [Ipumenenue penomna

3.3

AJ'II)IICI‘I/II[I)I N KE€TOHBI. q)OpMaJILILGFI/II[, anecTajibACruj: CTpoCHUC, (1)H31/I‘ICCKI/IC u
XMMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUSA M BOCCTAHOBJICHHA, KA4YCCTBCHHBIC

peaKHI/II/I), MNOJIYYCHHC U IIPUMCHCHUC

3.4

OnHOOCHOBHBIE NpefieibHbIe KapOOHOBbIE KUCIOTHl. MypaBbUHas M YKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHe U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMeE /17
KJIacca KUCIIOT, peakius dTepuduKaIim), morydeHue u npumenenue. CreapuHoBas
U OJIEMHOBAs KHUCJIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX KHCIOT. Mbula

KaK COJIM BBICIIIHUX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC JeficTBHE

3.5

CnoxHbie 3QUPHl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAponn3 CiIoXHBIX
adupos. XKupsl. I'maponus xupos. Ilpumenenue >xupoB. buonorumdeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, KiacCU(pUKALUS YIJIEBOJAOB (MOHO-, AM- M IOJUCAXapHUbl).
I'moko3a — mpocredimuii MOHOCAaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢du3nvecKkue U XUMUYECKUE CBOICTBA (B3auMoeicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHa4yHbIM pacTBOpoM oOkcuaa cepedpa(l), BoccraHoBiIEHUE,
OpO’KeHHeE TIIOKO3bI), HAX0XKICHHE B TIPUPO/IE, IPUMEHEHUE, OMOIOTHYECKAast POIIb.
®otocunTe3. DpykTO3a Kak HM30Mep TJOKO3bl. Kpaxman u memmono3a Kak
npupoaHbie nonuMmepbl. CTpoeHHe Kpaxmajga W ILeultojo3bl. DPH3HUecKue Hu

XUMHYECKHE CBOMCTBA Kpaxmaina (TUIpOIn3, KaUeCTBEHHAs PEAKIIHUS C HOI0M)

A30Tcoz[ep>1<a1uﬂe OpTaHU4YC€CKUC COCANHCHUA

4.1

AMUHOKHCIOTH Kak aMm@oTepHble OopraHudeckue coenuHeHus. dusmueckue u
XMMHYECKHE CBOMCTBA aMMHOKMCIOT (Ha INpuUMeEpe INIMLKHA). buomornyeckoe

3HAYCHUEC aMHHOKHUCIIOT. HCHTI/II[I:I




4.2

benkn Kkak MOpUpOJIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOPUYHAS M TpPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOICTBAa OEJIKOB:

TUAPOIIN3, JCHATYpAINs, KAYeCTBCHHBIE pEaKIINK Ha OCTTKU

BBICOKOMOJ'ICKy.]'IHpHI)IC COCIUHECHUA

5.1

OCHOBHbBIE TOHSTHS XHMHUHM BBICOKOMOJIEKYJIIPHBIX COCAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AINH, CPEAHSISI MOJIEKYIJISpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIMHEHUH —

MnoJIMmMepuru3aluAa 1 NOJUKOHACHCAI A

5.2

:‘)KCHCpI/IMCHTaHBHBIC MCETOAbI H3YYCHHA BCHICCTB MW HX npeBpameHHﬁ:
O3HAKOMJICHHEC C 06p83L[aMI/I IMpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KayuyKa 1 PE3UHbI

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMEeHT COleP:KAHUS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

XuMu4eckuil aneMeHT. AToM. Slipo aroma, M30TOMBL. DIEKTPOHHAS 00OJIOYKA.
DHepreTHyecKre YpOBHHU, MOAYPOBHH. ATOMHBIC OpOUTAIH, S-, P-, U-37€MEHTHI.
Oco0EHHOCTH pacIpeeNIeHHs] JIEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB

NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTYpaLHs aTOMOB

1.2

Ilepuoanueckuii 3akoH U Ilepuoauueckas cucrema XUMUYECKUX diieMeHTOB J1.1.
MenpneneeBa. CBs3b mepuoanueckoro 3akoHa W Ilepuognyeckoil cucTEMbI
XuMuyeckux 3yeMeHToB J[.MI. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKUX DJIEMEHTOB U
o0pa3yeMblX MMH TPOCTBIX M CIOKHBIX BEHIECTB IO TPYIIaM U TEPUOJaM.

3HaueHUE NEpUOANICCKOr0 3aKOHA B PaA3BUTHU HAYKU

1.3

CtpoeHnue BemiecTBa. XUMHUYECKask CBSI3b. BUIbI XUMUUECKON CBA3H (KOBaJIEHTHAs
HENOJISIpHAsl U TOJIIpHasi, MOHHAs, MeTajulnueckas). VIoHbl: KaTUOHBI U aHHUOHBI.
Mexanu3Mbpl 00pa30BaHUSl KOBAJEHTHOW XHMMHUYECKOH CBs3M (OOMEHHBIM u

JIOHOPHO-aKIeNnTOpHbIN). BonoponHas cBs3b

14

BanentHocTs. BHCKTPOOTPI/ILIB.TGHBHOCTB. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHA. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAIUIMUECKHUX DPELIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT TUIIA KPUCTAUIMUECKON pelETKU. 1IoHsATHE 0 qUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJUTOMHBIE pacTBOPbI. MaccoBasi 1015l BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanust Heopranndeckux coeanHeHui. HomeHkmaTypa HeopraHu4ecKux

BCIICCTB




1.7

Xumudeckas peakiusi. Kimaccudukamuss XuMAYECKUX PeaKIuii B HEOPraHUYECKON
Y OpPraHUYECKOM XMMUU. 3aKOH COXPAHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U

MMpEBpAlICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIHUAX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

OOparumble peakuu. XuUMUYecKoe paBHOBecue. DakTOphl, BIHUSIONIME Ha

cocTosiHue Xxumudeckoro pasHosecus. [Ipunnun Jle [llarenbe

1.10

OnekrponuTtnyeckas aucconuarnya. CuiabHble W cinalble amekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCIasA, HEHUTpaabHas, 1Iejlo4yHas. Peakiiuu HOHHOTO

oOmMmeHa

111

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKknuuun

Heopr AHNYCCKasaA XUMUs

2.1

Hewmerannel. [lonoxenune nemeramioB B Ilepuonnyeckoil cucreMe XMMHUECKHX
anementoB J[.M. MenneneeBa U 0COOEHHOCTH CTpoeHHUs aToMoB. PDusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJIOB (Ha MpUMepe KUCI0poJa, Cephl,

docdopa u yriaepomaa)

2.2

XUMHUYECKUE CBOMCTBa BaKHEHIIMX HEMETAUIOB (TaJIOTCHOB, CEpbl, a30Ta,
docdopa, yriaepomsa U KpEeMHHA) U UX  COCOUHEHHH  (OKCHJIOB,
KHCIIOPOJICO/ICPKAIINX ~ KUCJIOT, BOJOPOAHBIX coeanHeHuit). [lpumeHenue

BOKHEUIIINX HEMETAJIOB U UX COETMHEHUHN

2.3

Meramnel. Ilonoxkenne wmeramnoB B Ilepuoanyeckoin cucTEME XUMHYECKHUX
anemenToB J[.M. MenneneeBa. OcoOEHHOCTH CTPOEHMs JIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O0mue (usndyeckne cBoiicTBa MeTamioB. CIUtaBbl METAJIOB.

3HeKTpOXHMH‘leCKI/Iﬁ pan HaHpH)KeHHfI MCETAJlJIOB

2.4

XvMHYEeCKHE CBOMCTBA BAXKHEUIITUX METAJUIOB (HATpUM, Kalmui, KalblIWii, MarHHH,
ATIOMUHHM, IIMHK, XpOM, JKeJe30, MeIb) U WX coenuHeHuil. OOmme crnocoObl

MOJIYUCHHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCETAIJIOB B 6BITy U TCXHHUKE

2.5

I'enetnueckas cBsI3b HCOPraHNMYCCKUX BCIICCTB, IMPUHAIICIKANINUX K Pa3JIMIHBIM

Kj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecreyeHWH SKOJOTUYECKOW, SHEPreTHYEeCKOW | MHUIIEBOM
0€30MacHOCTH, Pa3BUTHU MeAHIMHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBienuss 06 OOUIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO MOTY4YEHHUS
BOKHEHIIMX BelIECTB. UeTOBEK B MHUpE BEIIECTB U MATEPUATIOB: BAKHEHIINE
CTPOUTENbHBIE MAaTepuajbl, KOHCTPYKIMOHHBIE MAaTepHalibl, KpPAaCKH, CTEKIIO,
KepaMHKa, MaTepuaibl Il 3JIEKTPOHUKH, HAHOMATepHalbl, OPraHUYECKUE U

MUHEpaJIbHBIC YI00pEHUS




3.3

XvUMHS W 370pOBbE UEIOBEKA: IpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MaCHOT0 UCTIOIh30BAHUS MIPENApaTOB OBITOBOM XUMHH B

OBCEIHEBHON XU3HU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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