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PaGouast nporpamma no yueoHomy npeamery "Xumus' (0a30Bblil ypoBeHb).

PaGouas mporpamma o yae6HOMY mipeamety "Xumus" (6a30BbIi ypOBEHB) (MIpeAMETHAsT 00IacTh
"EcTecTBeHHO-Hay4HbIE ITpeIMETHI") (1ajee COOTBETCTBEHHO - IIPOrpaMMa 10 XUMUU, XUMHUSI) BKIIIOYAET
MOSCHUTEIIbHYIO 3allUCKY, COAep KaHue oOydeHUs, IUIAHUPYEMble Pe3ysIbTaThl OCBOEHUS MPOrpaMMBbl 110
XUMUU.

[TosicHuTenbHAs 3amMcKa OTpakaeT OOIIMe LENM M 33Ja4d M3YYEHUS XMMHUHU, XapaKTEPHCTUKY
TICUXOJIOTMYECKUX MPEANOCHIIOK K €€ N3y4eHUI0 00yJaloIMMHCS, MECTO B CTPYKType Y4eOHOro miiaHa, a
TaK)Ke MOJXOAbI K OTOOpY COIEpXaHMsA, K ONPEAEICHUIO IUIAHUPYEMBIX PE3YJIbTaToB U K CTPYKType
TEMaTU4eCKOro MIaHUPOBAHHUS.

Conepxanue 0OOy4eHHUS paCKpbIBAE€T COJAEp)KATEIbHBIC JMHHUM, KOTOpPHIE MPEAIararTcs Ui
00s13aTEIBHOTO N3yUEHHSI B KaXKJIOM KJIacce Ha ypOBHE CpeHEro 00IIero o0pa3oBaHusI.

[Inanupyemble pe3yabTaTbl OCBOCHMsS HIpPOrpaMMbl IO XHMMHHU BKJIIOYAIOT JIMYHOCTHBIE,
MeTarpeIMEeTHbIE pe3ysbTaThl 3a BeCh Nepuoj; o0ydyeHus: Ha ypoBHE CpeiHero olIiero odpa3oBaHus, a
TaK)Ke MMPEIMETHBIEC JOCTI)KEHHUS 00yUJaIOIerocs 3a KaKIbIH rog 00yYeHHs.

Toscnumenvnas 3anucka.

[IporpamMa 1Mo XMMHMHM Ha YpPOBHE CpegHero obmero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOW IPOrpamMMbl CpPEAHEro oOIIero
obpazoBanms, npeacrasieHHbXx B DI'OC COO, ¢ yuérom Konnenuuum npenogaBanus y4eOHOTO mpenaMeTa
"Xumus" B o0Opa3oBarenbHBIX opraHu3zanusax Poccuiickoit @enepainuu, peanu3yrINIMX OCHOBHBIC
o0pa3oBareibHble IPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH (eniepaibHoil pabodel mporpaMMbl BOCIIUTAHHUS.

OCHOBY MNOJXOMOB K pPa3pabOTKe MpOrpaMMbl MO XMMHH, K OINpPENEeNeHUI0 OO0IIel CTpaTeruu
oOyueHMs1, BOCOUTaHUs U pa3BUTHUsI oOyyaromuxcsi cpeactsamu yueOHoro npeamera "Xumus" s 10-11
KJlaccoB Ha 0a30BOM YpPOBHE COCTaBWIM KOHUenTyadbHble monoxkeHus @PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1ieNiell, copepkaHusl, pe3yiabTaToB OOy4yeHHMs M TpeOOBaHMM K YpOBHIO
IIOArOTOBKH BBIITYCKHUKOB.

B cooTBeTCTBUM C JaHHBIMU MOJIOKEHUSMU MTPOrpaMMa 1o XMMHHM (0a30BbIil YpOBEHb) Ha YPOBHE
CpemHero 001Iero 0opa3oBaHUs:

yCTaHABIMBaeT o00s3aTenbHOE  (MHBApHMAHTHOE) TMPEIMETHOE  COJAEp)KaHHWe, OIpeenseT
KOJIMYECTBEHHBIE W KAYECTBEHHBIE €0 XapaKTEPUCTUKH Ha KaKJIOM »JTalle H3Y4YEHUs IPEAMETa,
MpelycCMaTpUBaeT MPUHLHUIBI CTPYKTYPUPOBAaHUS COJEPKAHUS U pacCHpellelieHHsl €ro Io Kiaccaw,
OCHOBHBIM pa3zJiesiaM U TeMaM Kypca;

na€T IMpUMEpHOE pacrpesieleHne Yy4eOHBIX 4YacoB IO TEMaTHYECKUM paszesiaM, PeKOMEHIyeT
IIPUMEPHYIO IOCIIEOBATENBHOCTD H3Y4YEHHs OTAEIBHBIX TEM Kypca C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JJOTMKM y4eOHOro mpolecca, BO3pacTHbIX 0ocoOeHHOcTel oOydaromuxcs 10-

11 xmaccos;
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IaéT METONUYECKYI0 HWHTEPIpETAMI0 Ieleld W3y4YeHHs MpeaMeTa Ha YPOBHE COBPEMEHHBIX
MIPUOPUTETOB B CUCTEME CPEIHETO 00111eT0 00pa30BaHusl, COEPKATEIBHOMN XapaKTePUCTHKH TNIAHUPYEMBIX
pe3y/IbTaToB OCBOEHHUS OCHOBHOHM 00pa3oBaTeIbHOM MpOrpaMMbl CpenHEro oOIero oOpa3oBaHUs
(JIMYHOCTHBIX, METAIIPEIMETHBIX, IIPEIMETHBIX ), OCHOBHBIX BHJIOB Y4eOHO-IT0O3HABATEIILHOM JIEATEITLHOCTH
o0y4aromerocst Mo OCBOCHHUIO COZIepKaHUs npenmera. [1o BceM Ha3BaHHBIM TO3HIUSAM B MPOrpaMMe 0
XUMHUH COOINIIOZICHA TPEEMCTBEHHOCTh C enepanbHOi pabouell mporpaMMoil OCHOBHOTO 0OOIIEro
oOpa3oBaHus 110 XUMHUH (U1t 8-9 KilacCOB 00pa30BaTENbHBIX OpraHU3AIN, 0a30BBI YPOBEHB).

[IporpaMMa 1O XUMUH SIBISICTCS OPHUEHTUPOM JUIS COCTABJICHHUS pa0OYMX IMPOrpamm, aBTOPHI
KOTOPBIX MOTYT MPEIJIOKUTh CBOW IMOAXOA K CTPYKTYPUPOBAHHMIO M IIOCIICJAOBATEIBHOCTH H3Yy4CHUS
yu4eOHOro Martepuasa, a TaKkKe CBOE BHICHHE OTHOCHUTEIBHO BO3MOKHOCTH BBIOOpAa BapHaTHBHOMN
COCTABIISIONICH COICpX)aHUS TPeaMeTa JOTOJHUTEILHO K 00s3aTeIbHON (MHBApUAHTHOW) YacTH €ro
COJICPIKaHHUSL.

Xumuueckoe o0pa3oBaHME, MOIy4aeMOe BBITYCKHHUKaMU 0O0IIe00pa30BaTeIbHON OpraHH3alluy,
SBJISIETCS HEOTHEMJIEMOM 4acThIO MX O0Pa30BAHHOCTH M CIYKHT 3aBEPIIAIOIIMAM STAllOM pealn3alii Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, MPUCYIIHNX ETOCTHON CHCTEME XUMHUYECKOTO
oOpazoBanms. KilroueBble IICHHOCTH KacarOTCs [O3HAHHS 3aKOHOB TPUPOMBI, (OPMUPOBAHHS
MHUPOBO33PECHUST U OOIICH KyJIbTYpbl YEJOBEKa, a TAKKE DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IPUPOAHOM cpere. Peannsyercs xumudeckoe o0pa3oBaHue 00ydyaromuxcsi Ha ypOBHE
cpenHero o0miero oO0pazoBaHus CpecTBaMU yueOHoro mpeamMera "Xumus', conepKaHue U MOCTPOEHUE
KOTOPOTO OTpeAeNieHbl B MpOorpaMMe Mo XUMHUU C YYETOM CHelUPUKA HAYKU XUMHH, €€ 3HAYCHUS B
MO3HAHUM MPUPOABI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIIUX 1eNiell M MPUHITUIIOB,
XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeIHero odmiero oOpa3zoBaHus B Poccuiickoit
®enepaunu u PecriyOnuke TaKUKHUCTaH.

[Tpu QopmupoBanuu coxepkanus mnpeaMera "Xumus" yuTEHBI CIEIYIONIME IOJIOKEHUS O
crenuguKe ¥ 3HAYCHUHU HAYKH XHUMHH.

XUMUS KakK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0COOYIO POJIb B CO3JIaHUH HOBOH 0a3bl
MaTepuaIbHON KYJIBTYPhl, BHOCUT CBOU BKJIaJ B (POPMHUPOBAHHE PAITMOHAILHOTO HAYYHOTO MBITIUICHUS, B
CO3/laHUE TEJOCTHOTO TMPEICTaBICHHUsI 00 OKpYXKAIoIIEM MHUpPe KaK O €IUHCTBE MPHUPOABI M UYEIOBEKa,
KoTOpoe (HopMHUpYETCS B XMMHHM Ha OCHOBE MOHHWMAHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIETO MUPA,
OCO3HAHHS B3aMMOCBSI3H MEXKIY CTPOCHHEM BEIIeCTB, WX CBONCTBAMH W BO3MOXKHBIMH OOJIACTIMHU
MIPUMCHCHHSI.

CoBpeMeHHasi XMMHS KaKk HayKa CO3MJarelbHas, Hayka BBICOKMX TEXHOJIOTHI HaIpaBlieHa Ha
pelieHrne TIo0anbHBIX MPOOIEM YCTOMYMBOTO Pa3BUTHUSI YEIIOBEUECTBA -CHIPHEBOW, JIHEPTETUUYECKOMH,

MUIIEBON, HKOJIOTMYECKO Oe30MacHOCTH W OXpPaHbl 370pPOBbs. T€CHO B3aMMOAEHMCTBYS C JIPYrMMH



€CTECTBEHHBIMU HAayKaMM, XUMHUS CTajla HEOTHEMJIEMOW YacThbl0O MHUPOBOW KyNIbTYpbl, HEOOXOAMUMBIM
YCIIOBHEM YCHEIIHOTO TPY/a U KU3HU KaXKIO0T0 WieHa OOIIEeCTBa.

B cootBercTBUM ¢ 0OIMMH 1ENISIMU U TIPUHIMIIAME CPEIHETO 00IIero o0pa3oBaHMs COAEpIKaHUE
npeamerta "Xumusa" (10-11 kmaccel, 6a30BbI yPOBEHb U3YUYCHHS) OPHCHTHPOBAHO MTPEUMYIIIECTBEHHO Ha
OOIEKYIBTYPHYIO MOATOTOBKY OOy4aroluxcsi, HEOOXOAUMYIO UM Ui BBIPAaOOTKH MHPOBO33PEHUECKHX
OPHEHTUPOB, YCIICIIHOTO BKJIIOYCHHS B JKU3Hb COIIMyMa, NMPOAOJDKEHHs 00pa3oBaHUS B pa3IMYHBIX
0051acTsAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHEH.

CocrapisronumMu  ipeameta "Xumus" SBISOTCS 0a30Bble Kypchl -"Opranudeckas Xumus' u
"O6mas 1 HeopraHuyeckass XMMHUs'", OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBIISIOTCS OCHOBBI
0a30BOI HayKH: CUCTEMa 3HAHUU IO HEOPTraHMYECKOW XUMUH (C BKIIOYCHUEM 3HAHUN U3 00IIeH XUMIH) U
opranudeckoil xumun. @opMUpOBaHHUE TAaHHON CHCTEMBl 3HAHUH TPH M3yYEHUH MpeIMeTa 00eCIeunBaeT
BO3MOXKHOCTH PACCMOTPEHHUS BCEr0 MHOT000pa3us BeIeCTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPHI
XUMHH.

Crpykrypa comepxaHusi KypcoB - "Opranndeckas xumus" u "OOmas u HeopraHuveckass xumus'"
chopMHpOBaHa B MPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOT'O TIOAX0/1a K M3YYCHUIO Y4eOHOTO MaTepuasa
u 00ycloBlieHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHMM Ha OMPEIENIEHHBIX TEOPETHUYECKHX
ypoBHsX. B Kypce opranmdeckoil XuMuu BeIlleCTBAa pacCMaTPUBAIOTCA HA YPOBHE KIIACCUYECKON TEOpHUH
CTPOEHHUSI OpPraHMYECKUX COEAUMHEHHMM, a TakKe Ha YPOBHE CTEPEOXUMHUYECKHMX M IIIEKTPOHHBIX
MIpEJICTAaBICHUN 0 CTpoeHHH BellecTB. CBeieHUs 00 M3yyaeMbIX B Kypce BElecTBaX JatoTCsl B pa3BUTHH -
OT YIIIEBOAOPOJIOB JI0 CIIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX COeIMHEHMH. B Kypce opranmdeckoil Xumuu
MOJy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOILEro oOpa3oBaHHs NEpBOHAYAIbHBIE
MIPEJICTABICHUSI O XMMHUYECKOM CBA3M, KJIaCCU(PUKAIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX CTPOEHHUS, O XUMHUECKOI peaKlnu.

B npeamere "Xumusa" 6a30BOro ypoBHsS paccMaTpHBAETCs HM3YUYEHHBIH Ha yYpOBHE OCHOBHOIO
obmiero o0Opa3oBaHUs TEOPETUYECKUH MaTepual U (PAKTOJOTMUYECKHE CBEACHUS O BEIIeCTBaX M
XUMHUYECKO peakiuu. Tak, B 4acTHOCTH, B Kypce "OOmas u HeopraHuueckas XuMus' oOydaromumcs
MIPEIOCTABIIAETCS BO3MOKHOCTh OCO3HaTh 3HAUEHHUE MEPUOJUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U
METOJIOJIOTHUECKUX TO3ULUH, TITy0ke MOHATh MCTOpPUYECKOe M3MEHEeHHE (YHKLHMH 3TOro 3akoHa - OT
o0o01maromiei 10 00bACHSIONIEH U TPOrHO3UPYIOIIEH.

Enunas cuctemMa 3HaHMN O BaXKHEMIIMX BEIIECTBAX, MX COCTaBe, CTPOEHUHU, CBOMCTBaX W
MPUMEHEHUH, a TaKXK€ O XHMHUYECKHUX PEaKIUsX, UX CYIIHOCTHM M 3aKOHOMEPHOCTSX MPOTEKaHUs
nonosHgercsa B Kypcax 10 u 11 kiaccoB anemeHTaMu COEp KaHUs, UMEIOUIUMH KYJIBTYPOJIOTHUYECKUI U
MPUKIIQJIHOM Xapakrep. DTH 3HaHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3H XUMUH C APYTUMH HAyKaMH,
packpbIBalOT €€ pojb B IO3HABAaTENIIbHOM M MPAaKTUYECKOW MAESITENbHOCTH YeJOBEKa, CIIOCOOCTBYIOT

BOCIIUTAaHUIO YBAXKCHUSA K ITPOLECCY TBOPUYCCTBA B obacTu TCOPHUHU U TPAKTUUCCKUX HpI/IJ'IO)I(eHI/Iﬁ XHUMHH,



IIOMOTAOT BBITYCKHUKY OpPHEHTHUPOBATbCs B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IpoOieMax,
CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMAIIHIO U IPUMEHSTH €€ JUIs TIONOJTHEHUS 3HAHUH,
pEILIEeHNs UHTEIUIEKTYaIbHbIX U 3KCIIEPUMEHTAIIBHBIX MCCIIEN0BaTeNbCKUX 3a1a4. ConepkaHue y4eOHOro
npeamera "Xumus'" JaHHOIO YPOBHS M3Y4EHHUS OPUEHTHPOBAHO Ha (OpMUpOBaHHE y OOy4aroIUXCs
MHUPOBO33PEHYECKOI OCHOBBI JUIsl NOHUMaHU QUIOCO(DCKUX MICH, TAaKUX KakK: MarepuajgbHOE €JUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOTO MHUpPa, 00YCIIOBICHHOCTh CBOMCTB BELIECTB MX COCTABOM M CTPOCHHEM,
[I03HABAEMOCTh NPUPOAHBIX SIBICHUN MyTEM 3KCIEPUMEHTA U PELICHUS MIPOTUBOPEUMM MEKIY HOBBIMU
GbakTaMM U TEOPETUYECKHMMM IPEANOChUIKAMH, OCO3HAHUE POJM XUMHM B PEIIEHHHM SKOJOIMUYECKUX
po0ieM, a TaKkke npodsieM cOepekeHUsI FHEPreTUIECKUX PECYPCOB, ChIPbs, CO3/JaHMsI HOBBIX TEXHOJIOTUIM
U MaTepHuaoB.

B nuane pemenust 3amad BOCHUTAHUS, Pa3BUTUS U COLMANIM3ALMKM OOyYaroIIMXCsl HPUHSTHIE
IIPOrpaMMOl M0 XMMHMM IIOAXOAbl K OIPENEICHUIO COIEP)KaHUs M IIOCTPOEHHUS IpeaMeTa
npeaycMaTpuBaoT (GopMUpoBaHHE y OOYYalOIIMXCS YHMBEPCAJIbHBIX Y4YEOHBIX JAEHCTBHM, HMMEIOIIHUX
0a30BO€ 3HAYCHWE /IS PA3IMYHBIX BHJIOB JEATEIIBHOCTH: pEIICHHs MpoOjeM, IMOWCKa, aHauu3a |
00paboTku nH(pOpMALIUK, HEOOXOUMBIX JIJIsl IPUOOPETEHHS OIBITAa MPAKTHYECKON U MCCIIEI0BATEIbCKOM
NEATEIBHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IIO3HAHUM XUMUMU.

B npaxrtuke npenogaBaHus XUMHM Kak Ha ypOBHE OCHOBHOTI'O 00111€ro 00pa30BaHus TaK U Ha ypOBHE
cpemHero oOmiero oOpa3oBaHus, IPU ONPEACTICHUN COIACPKATEIBHON XapaKTEPUCTHKHU NN HU3ydeHHs
IpeMeTa HalpaBIeHUEM [IEPBOCTEIIEHHON 3HAYMMOCTH TPAaJUIIMOHHO NMPU3HAETCS (POPMUPOBAHNE OCHOB
XMMHUYECKOI HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUUECKON JESITeIbHOCTH YeIloBeKa
U KaK OIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. C METOAMYECKON TOUKM 3PEHHUs TAaKOW INOAXOX K
OTIpe/ICTICHUIO 1IeJIel N3yUeHUs IpeMeTa SIBISETCS BIIOJIHE ONPaBIaHHbIM.

['maBHBIMM 1ENIMU K3y4eHHud npeaMera "Xumus'" Ha ypoBHE CpeQHEro oOIiero oopa3oBaHUs Ha
0a30BOM YPOBHE SIBIISIOTCS:

(bopMHUpOBaHUE CUCTEMbl XMMHYECKHX 3HAHMM KaKk BaKHEHINEH COCTaBISIOLIEH eCTeCTBEHHO-
Hay4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOM JI€KAaT KJIHOUEBble MOHATHS, (pyHIaMEHTalbHbIE 3aKOHBI U
TEOpUN XUMHUHU, OCBOCHHE SI3blKa HAyKH, YCBOCHHME U MOHMMAHHUE CYIIHOCTH JOCTYHHBIX 0000IIEeHUI
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

(dbopMHpOBaHUE U Pa3BUTHE MTPEICTABICHUN O HAyUYHBIX METOaX MO3HAHMS BEIIECTB U XUMUYECKUX
peakuuid, HeOOXOAUMBIX ISl IPUOOPETEHHs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX
SIBIICHUM, IMEIOIIUX MECTO B IIPUPOE, B MPAKTUYECKON U ITOBCETHEBHOM KU3HH;

pa3sBUTHE YMEHUH U CIIOCOOOB MAEATENbHOCTH, CBSI3aHHBIX C HAOIMIOIEHHEM M OOBSICHEHUEM
XMMHUYECKOTO IKCIIEPUMEHTA, COOIIOACHNEM MTPaBMIl 6€30IMacHOTO 00palleHHs C BEIECTBAMH.

ConeprkarenbHasi XapakTepUCTUKa IeJied M 3ajlad M3y4YeHHs MpeAMeTa B MporpamMme Mo XUMHH

YTOUHCHA U CKOPPCKTUpPOBaHA B COOTBETCTBHUU C HOBBIMU IMPHUOPUTETAMU B CUCTEMC CPEIHETO O6HI€FO



obpazoBanus. CeromHs B MNpPENOAABaHUM XUMHMM B OojbllIedl cTeneHW OTAAETCS TNPEeAroYTEeHUe
IIPAaKTUYECKON KOMIIOHEHTE COJAEp)KaHUsl OOy4dEeHMs, OpPUEHTHUPOBAHHOW Ha IOJIrOTOBKY BBIIIYCKHUKA
OIOIIE00Pa30BATENIbHOM  OpraHu3aliy, BIAJACIOUIETO HE HA0OPOM 3HAaHWHM, a (YHKIHOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMM M YMEHMSMU aKTMBHOI'O IOJIyY€HHs 3HAHUN M IPUMEHEHUs UX B
peanbHOM KU3HU JUISl pELICHHs TPAKTUYECKUX 3aad.

B st0ii cBs3u npu u3yuyeHuu npeaMera "Xumusa' JOMUHUPYIOLIEE 3HAYEHUE IPUOOPETAIOT TaKUe
LIEJIU U 337a4U, KaK:

ajanTanus oOydyaroIIMXCs K YCJIOBHSAM JMHAMMYHO pPa3BUBAIOILEroCs Mupa, (pOpMHUpOBaHUE
UHTEJUIEKTYyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K  camMOOOpa30BaHHMIO,  COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHATHIO IPAMOTHBIX PELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C
BELIECTBAMH U UX IIPUMEHEHHUEM;

dopMupoBaHue y OOYy4aroIIMXCs KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLMH), HUMEIOIUX
YHHUBEpCAJIbHOE 3HAYCHME JUUIsl Pa3IMYHbIX BUAOB JIEATEIBHOCTHU: PEIIEHUs Mpo0ieM, OUCKa, aHAJIn3a 1
00paboTKkK MH(pOpPMAIUK, HEOOXOAUMBIX JJISi MPUOOPETEHHS ONBITA ACATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B IMO3HAHMM XHMMHUH, a TaKXKe Il OLEHKH C TO3MIUH SKOJOTHMYECKOH Oe301macHOCTH
XapakTepa BIUSHUSA BEIIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M 4€JI0BEKa U IPUPOIHYIO CPEAY;

pa3sBUTHE II03HABATEJIbHBIX HMHTEPECOB, MHTEIUIEKTYyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaroIINXCsl: CIOCOOHOCTH CAMOCTOSITETIFHO MPHOOPETaTh HOBBIC 3HAHUS 110 XMMUU B COOTBETCTBHH C
KU3HEHHBIMU NIOTPEOHOCTSIMH, UCIIOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE TEXHOJIOTUU AJIs TIOKCKa
U aHajM3a yueOHOM M Hay4HO-MOMYSpHOM HH(POPMAILIMU XUMHUYECKOTO COEPKAHHUS;

dopmMupoBaHUEe W pa3BUTHE Yy OOYYAIOLIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBILIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, aKKYypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, MPU
IUTAHUPOBAHUM U IPOBEACHUN XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIUTaHUE Yy OOydaromuxcsi yOeKAEHHOCTH B I'yMaHHCTHYECKOM HANpaBIEHHOCTH XMMHH, €€
Ba)XHOH poOJNM B pelIeHUH MOOANbHBIX MPOOJIEM pPalMOHATIBHOTO MPUPOIONOJIB30BAaHMS, MMOMOIHEHUS
SHEPreTUUECKUX PECYpCOB M COXpPAaHEHUS NPUPOJHOTO pPaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTU
OepeXKHOTr0 OTHOILIEHUS K IMPUPOJIE U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIbITa UCIIOJIb30BAaHUS
IIOJIyYE€HHBIX 3HAHWM N7 NPHUHATHUS TPAMOTHBIX PEIIEHUN B CUTyalMsX, CBA3aHHBIX C XMMHUYECKHUMH
SIBJICHUSIMU.

[Menrm u 3amaum  u3ydeHuss npeamera "Xumus" MNOXY4YWIM TOAPOOHYI0 METOAMYECKYIO
MHTEpIpeTanuio B pazaene "[InanupyemMble pe3ylbTaTbl OCBOSHHS IPOrPaMMBI 0 XUMHUH'", TAKUM 00pazomM
obecriedeHo UE€TKOe TMpe/CTaBIeHHEe O TOM, KaKWe 3HAHWS U yYMEHHUS HMMEIOT NpsSMOe OTHOLIEHHE K
peanu3any KOHKPETHOM 1IEIN.

B y4ueOHOM mutane cpemnero obmiero odpazoBanus npeamer "Xumusa'" 6a30BOro ypoBHsI BXOJUT B

COCTaB MpeaAMeTHOH obnacTu "EcTecTBeHHO-Hay4HbIe TPeIMEThI".



OGr1ee yncio YacoB, 3aIUTAaHMPOBAHHBIX IS M3ydeHUst XuMuu - 136 gacoB: B 10 kiacce - 68 yacos
(2 yaca B Hegeno), B 11 kiacce - 68 yacoB (2 yaca B HEZACIIO).

Cooepoicanue obyuenus 6 10 knacce.

Oprannueckast XUMUsl.

TeopeTnueckre OCHOBBI OPraHUYECKOW XUMUU.

[IpenmeT opraHuyeckoil XUMuUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYEHMHM HOBBIX
BELIECTB U MarepuayioB. Teopus cTpoeHMs] opraHuueckux coeauHeHuil A.M. BymiepoBa, e€ OCHOBHbIE
nonioxkeHusi. CTpyKTypHble GOpMyibl OpraHMYeCKUX BeulecTB. [oMonorus, nzomepus. XuMuieckas CBsi3b
B OPTaHUYECKUX COECMHEHUAX - OAUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenne o KiaccuUKAMK OPraHMYECKUX BemecTB. HoMeHkmaTypa oOpraHHYecKux
COEIUHEHUI (cucTeMaTuyecKkas) M TpUBUAJIbHBIE HA3BaHUS BaXXHEHIIMX IPEACTaBUTENECH KiIaccoB
OpraHUYEeCKHUX BEIECTB.

DKCIepUMEHTAIbHBIE METObI U3YUYCHHSI BELIECTB U UX MPEBPAIlCHU: 03HAKOMIIEHUE ¢ 00pa3iaMu
OpPraHMYECKHX BEILECTB U MaTepHalaMy Ha UX OCHOBE, MOZECIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB,
HaAOMIOZICHWE W ONMHCAHWE JEMOHCTPAIIMOHHBIX OIBITOB MO TPEBPALICHUI0 OPraHMYECKUX BEIIECTB IMPH
HarpeBaHuu (IJIaBlIeHNUEe, OOYIIIMBAaHHUE U TOPEHUE).

YriieBogopoIbI.

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTMYECKUH pall. MeTaH U 3TaH - NpocTelIne NpeaCTaBUTEIN
aJlKaHOB: (U3NYECKHUE U XUMUYECKHE CBOMCTBA (PEaKI[UU 3aMELICHHS U TOPEHMSI ), HAXOXKJIEHUE B IPUPOJIE,
IIOJIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKHH psA. ODTUIEH M NPONUIEH -IpOoCTeulIne
MPEJICTaBUTENIN  QJIKEHOB: (U3MYEeCKMe M XMMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIoreHUPOBaHUs, TUPATALIUHU, OKUCICHUS U MTOJUMEPU3AIINH ), TIOJTYyYEHHE U TPUMEHEHUE.

Ankaauensl: OytanueH-1,3 u MetunOyraauen-1,3: cTpoeHue, BaKHEHIIIME XMMHUYECKHEe CBONCTBA
(peakuust monumMepu3aiun). [lomydueHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUN psl. ALETHIEH -NPOCTEUIINi
MIPEJICTaBUTENb AJIKUHOB: COCTaB, CTpPOEHME, (U3MUecCKHe U XMMHUYECKHE CBOWCTBA (peakiuu
THIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUS ), TOJIyYCHUE U IIPUMEHEHHE.

Apenbl. benzonm: cocraB, crpoeHue, (Qu3MuUecKMe M XUMHYECKHE CBOICTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHU ), MOTyYeHUE U TPUMEHEHHE. TOKCUYHOCTh apeHoB. [ eHeTnyeckas cBs3b
MEX/1y YITIEBOAOPOJAaMHU, MPUHAAISKAITUMH K PA3TUYHBIM KJIaccaM.

[TpupoaHbIe HICTOYHUKH YTTIEBOJOPOO0B. [IpupoaHblii ra3 u momyTHbIe HEPTSIHbIE Ta3bl. HedTh 1 eé
npoucxoxaerue. Crioco0sl nepepaboTKu HeTH: MeperoHka, KPeKUHT (TEPMUYECKHUN, KaTaTUTUYECKUIL),
nupoiu3. [IpoaykTel nepepaboTku HEPTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIi

YTOJIb U TIPOJTYKTHI €ro nepepadoTKH.



DKcrepuMeHTalIbHbIE METO/AbI U3YUYEeHHsI BELIECTB U MX MPEBpAIlleHUI: 03HaKOMJIEHUE ¢ 00pa3liaMu
IJ1aCTMACC, KayqyKOB U pe3uHbl, KoJutekuu "HedTs" 1 "Yromns", MomennpoBanue MOJICKYI YITIEBOJJOPOIOB
U TaJOreHONPOU3BOIHBIX, MPOBEACHUE MPAKTHUECKOM pabOTHI: MONYy4YEHHE STHIIEHA M H3yYeHHE ero
CBOMCTB.

Pacuérnbie 3amaun.

Brruncienuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HMCXOIHOTO
BEIIECTBA WJIM NPOAYKTa PEaKIUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB WJIN MPOAYKTOB PEaAKIIH).

Kucnoponcoaepxaiiyue opraHuueckue CoeIMHEHusI.

[IpenenbHBIE OAHOATOMHBIE CIUPTHI. METaHON U ATAHOJ: CTPOCHUE, PU3NUECKUE U XUMHUYECKHE
CBOMCTBAa (peakuMM C aKTUBHBIMM MeETa/llaM{, TaJOr€HOBOIOpPO/aMHU, TOpPEHHE), IPUMEHEHHE.
Bonopoanbie cBsi3u Mexy MoJIeKyJlaMu cIUpTOB. JlelicTBre MeTaHOJIa U 3TaHOJIa Ha OpraHU3M YeJIOBeKa.

MHoOroatoMHbl€ CHHUPTHL. DTHJICHIIMKONb U IIHUIEPUH: CTPOCHHE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (B3aUMOJCICTBUE CO IIENOYHBIMU METaJlJIaMH, Kau€CTBEHHAas pEaKIUsi Ha MHOIOAaTOMHbIE
cnupthl). JlelicTBre HA OpraHu3M 4esoBeka. [I[puMeHnenue muuepuHa u 3TUIICHIIIUKOJIS.

@DeHo: CTpPOCHHE MOJIEKYNbI, (U3NYecKue M XHUMUYECKHe CBOMCTBa. TOKCMYHOCTH (eHoma.
[Ipumenenue denomna.

Anpaeruasl. @opmanpaerus, aueTaibJerua: CTPOeHHE, (PU3NYECKHEe W XMMHUYECKHE CBOICTBa
(peakiuy OKMCIIEHUS] ¥ BOCCTaHOBIICHHSI, KAUECTBEHHBIE PEAKIINH), TOJTyYeHHE U IIPUMEHEHHE.

OnHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHAast KUCIOTBI: CTPOEHUE,
¢u3nyeckre U XMMUUYECKUE CBOWCTBA (CBOMCTBa, 00IIMe I Kiacca KHUCIOT, Peakuus 3TepupuKanun),
noJy4eHre 1 npuMeHneHre. CTeaprHOBast M OJICMHOBASI KUCIIOTHI KaK MPEICTABUTENH BBICIIHX KapOOHOBBIX
KHCIIOT. Mblj1a KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

CrnoxHble 3QUpBl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. [uaponu3 cinoxHbIX 3¢upoB. Kupsl.
I'upponus xxupos. [Ipumenenue xupoB. buonoruueckas poib 5KUPOB.

VYrneBonpl: coctaB, KiaccHpUKaMs YIIEBOIOB (MOHO-, AW- W Tojucaxapujbl). [mokosa -
MPOCTENIINI MOHOCAaXapuJl: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI, (PU3MUECKHEe U XMMUYECKHE CBOWMCTBA
(B3aumoneiictBue ¢ ruapokcugoM menu(Il), oxucienHune amMMuauyHbBIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE IVIIOKO3bI), HAXOXKIEHHWE B IPHPOJE, NMPUMEHEHHE, OMOIOruyecKas polb.
®ortocunte3. Ppykro3a Kak U30Mep TIIFOKO3HI.

Kpaxman u wnemmono3a kak mNOpuponHble nonuMepbl. CTpoeHHe Kpaxmana M IeJUTHONIO3bI.
dusnueckre U XMMUYECKHE CBOIMCTBA Kpaxmaa (THIpoJIn3, KaYeCTBEHHAs! PeaKLUs C HOJIOM).

OKCHepUMEHTAIbHbIE METO/IbI U3YyUeHHS BEIIECTB U MX MpEBpAIleHHUil: TpoBeeHe, HaOIoIeHe
W OINMCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KAY€CTBEHHBIC PEAKIIUU OJHOATOMHBIX

CHUPTOB (OKHCIEHUE ATaHoIa okcuaoM Meau(1)), MHOroaTOMHBIX CIIUPTOB (B3aUMOJEHCTBUE INIUIIEPHHA



¢ ruapokcuaom wmemu(Il)), anmpaernmoB (OKWCICHHWE aMMHMAYHBIM PacTBOPOM oOkcuaa cepebpa(l) u
ruapokcunom Meau(Il), B3aumMoneicTBUE Kpaxmaia ¢ HOAOM), MPOBEICHHE MPAKTUYCCKOH paOOTHI:
CBOICTBA pacTBOpa YKCYCHOM KHCIIOTBI.

Pacuérnbie 3a1aum.

Boruncnenuss mo ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00bEéMa, KOJIUYECTBA HCXOIHOTO
BEIIECTBA WJIM NPOAYKTAa PEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB WIN IIPOAYKTOB PEAKIIMH).

A3oTcoepxaniye OpraHu4ecKue COeAMHEHUSI.

AMUHOKHUCIOTBl Kak amQoTepHble OpraHudeckue coeAuHeHus. Dusnueckue U XUMHUUYECKUE
CBOMCTBAa aMUHOKUCIIOT (Ha IpUMepe MUIHa). buonornyeckoe 3HaueHre aMUHOKHUCIIOT. [lenTuabt.

benku xak npupoJHbIe BBICOKOMOJIEKY/ISIpHbIE coeiMHEeHus. [lepBuyHas, BTOpU4HAas U TpPETUYHAs
CTpyKTypa 0enkoB. XMMHYECKHEe CBOMCTBA OEIKOB: THMAPONU3, ACHATYypallysl, KAYeCTBEHHbIEC PEeaKIMU Ha
OeTKu.

DKCHepUMEHTAIbHBIE METOABI U3YYCHHUsS BEIIECTB U MX MPEBPAIICHUN: HAOMIONEHUE U ONMCAHHE
JEMOHCTPAIIMOHHBIX OTIBITOB: JIEHATypalys OSIKOB IPY HArpeBaHUH, I[BETHBIC PEAKIIH OEIIKOB.

BricokoMoOneKysipHble COEAMHEHUS.

OCHOBHBIE MTOHATHSI XUMUH BICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEPU3ALUU, CpEeAHssl MoyeKylsapHas wMacca. OCHOBHBIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUHN - MOJIMMEpU3allis U MOJIUKOHACHCAIINS.

OKCHepUMEHTAIbHbIE METO/IbI U3yUEHHS BEIIECTB U UX MIPEBPAILEHH: 03HAKOMJIEHHE ¢ 00pa3LamMu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIJACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBSi3ed NpU H3y4YeHHUH opraHudeckod xumuu B 10 Kiacce
OCYILECTBIIAETCS Yepe3 MCIOIb30BaHUE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSTHH,
SABIIIOIUXCSA CUCTEMHBIMU JJIS1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTecTBEHHO-HAyYHble MOHSTHS: SIBJICHHE, HayuHbIM (akT, rumoresa, 3aKOH, TEOPHS,
aHaJM3, CUHTE3, Kiaccu(uKalusg, MEpUOJUYHOCTh, HAONIOEHHE, W3MEPEHHEe, OSKCIIEPUMEHT,
MOJIEIUPOBAHHUE.

®usnka: Marepusi, SHEPrusi, Macca, aToM, 3 JIEKTPOH, MOJEKyJla, DHEPreTUYECKUH YPOBEHb,
BEILIECTBO, TeN0, 00bEM, arperaTHOE COCTOSHHUE BEIIEeCTBA, (PU3WYECKHE BEIWYMHBI M €IWHUIBI UX
M3MEpEHHUS.

buonorus: KJIETKA, OpraHu3M, 6uocoepa, oOMeH BELIECTB B OpraHu3Me,
(oTocuHTE3 OMOIOTMYECKH aKTUBHBIE BelllecTBa (OEIKH, YIIIeBOIbI, JKUPBI, (DEPMEHTHI).

['eorpacdus: MuHepalibl, FTOpHBIE TOPOIbI, TIOJIE3HbIE HCKOIIAEMbIE, TOTLITUBO, PECYPCHI.



TexHoyOrus: NUILIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO MUTAHUS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKUE TIPENaparbl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

Cooepoicanue obyuenus 6 11 knacce.

OO61as u HeopraHu4YecKkast XUMHUSL.

TeopeTnueckne OCHOBBI XUMHH.

XUMUYECKUN dTeMEHT. AToM. SIapo aTtoma, U30TONBL. DIEKTPOHHAS 000J0YKa. DHEPreTHUSCKUE
YPOBHHU, IMOTYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- deMeHThl. OCOOCHHOCTH paCIpeIeICHHSI AIEKTPOHOB
10 OpOUTAJISIM B aTOMaXx 3JI€MEHTOB MEPBHIX YETHIPEX NEPUOIOB. DIEKTPOHHASI KOHPUTYpALIHs AaTOMOB.

[lepuognyeckuii 3akoH u Ilepuonnueckas cucrema xumudeckux snemeHToB .M. Menneneena.
Css13p eproanueckoro 3akoHa u Ilepuoguueckoil cucremsl xumuueckux aneMmentos J[.M. Menzaeneesa ¢
COBPEMEHHOU TEOpHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKUX AJIEMEHTOB
1 00pazyeMbIX UMU MPOCTHIX U CIOKHBIX BEHIECTB IO TPYIIaM U NepuoaaM. 3HaYeHUe NePUOIUYECKOTO
3aKOHA B Pa3BUTUU HAyKH.

Crpoenue BemecTBa. XUMHUYECKasi CBA3b. BUibl XUMHUUECKOH CBSI3U (KOBaJICHTHAs! HETIOJIIpHAs U
NoJIsIpHasi, MOHHAs, MeTauinyeckas). MexaHuzMbpl 00pa3oBaHHs KOBAJEHTHOM XUMHUYECKOH CBS3U
(oOMEeHHBI M JOHOPHO-aKUENTOpHBIN). Bomopoanast cBsa3b. BalleHTHOCTb. DIEKTPOOTPUIATETHLHOCTD.
Crenenb okucieHus. IOHbI: KaTHOHBI U AHUOHBI.

Bemecta MoIeKyIsIpHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTBA.
Tuns! kpucTaIIMUECKUX PEeMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAINYECKON PEILIETKH.

[lonsiTHE O MUCTIEPCHBIX cUcTeMaX. ICTUHHBIE U KOJTOMAHBIE pacTBOPBL. MaccoBas 4015 BellecTBa
B pacTBOpE.

Knaccugukanuss Heopranuueckux coennHeHud. HoMmeHkiaTypa HEOpPraHMYECKHX BELIECTB.
I'enernueckas CBA3b HEOPraHMUECKUX BELIECTB, MPUHAAIEKAIIUX K PA3INYHBIM KJIaccaM.

Xumunueckas peakuus. Knaccudukaims XuMUIecKuX peakiiuii B HEOPraHMYeCKOM M OpraHu4ecKoi
XUMUU. 3aKOH COXPAHEHHUS MACChl BEILIECTB, 3aKOH COXPAHEHUS U IPEBPAILICHHS SHEPTUH ITPU XUMHUECKUX
peakuusx.

CKopocCTh peakiiy, € 3aBUCUMOCTb OT pa3ndHbIX (hakTopoB. OOpaTuMble peakiuu. XUMUYECKOe
paBHOBecue. DaKkTOPHI, BIUAIONIME HA COCTOSIHUE XUMHUUeckoro paBHoBecud. [Ipunnun Jle [latenbe.

OnexTponutuyeckas aucconuanus. CuiabHbIe U c1aldble AMeKTponuThl. Cpela BOAHBIX PacTBOPOB
BELIECTB: KUcasi, HeUTpalibHas, 1eao4yHas. Peakiuy noHHOro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKCIepUMEHTANIbHBIE METO/ABI W3YYEHHUs BEIIECTB U WX MPEBPAIICHH: AEMOHCTpanus TaOmuil
"l[lepuonuueckas cucrema xumudeckux siemeHtoB J[.M. Mengeneesa", wusydyeHue Mojenei
KPUCTAJUNIMYECKUX DPELIETOK, HAONIOJeHHEe M ONMHMCAHME JIEMOHCTPALMOHHBIX M JIa0OpaTOPHBIX OIBITOB

(pa3n0>1<eHI/1e MEpOKCHUaa BOAOPOAa B IPUCYTCTBHUU KaTajin3aTopa, OrpeaciaiCHuc Cpeabl paCTBOPOB BEIICCTB



C IOMOIIIbIO YHUBEPCATbHOTO HHANKATOPA, PEaKLIMU HOHHOTO 00MEHa), MPOBeIeHUE MPAKTHUECKOM paOOThI
"BnusiHue pa3nuvHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON peakuuu'.

Pacuérnbie 3amaun.

PacyéThl 0 ypaBHEHHSIM XUMUYECKUX PEAKIUI, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI, PACUETHI
C UCIOJIb30BAHUEM MOHSTHS ""MaccoBast 10JIs BElleCcTBa .

Paznen 2. Heopranuueckasi Xumusi.

Hemeraiel. Ilonoxxenne Hemeranos B [lepuoandeckon cucreMe XMMUYECKUX IeMeHTOB [[.M.
MenneneeBa U OCOOCHHOCTH CTpPOEHHsI aroMoB. Dusznyeckue CBOWCTBA HEMETAJIOB. AJIIOTPONHUS
HEMETAJIJIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yrinepona).

XVUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIUIOB (TaJOTeHOB, Cephl, a30Ta, ¢ocdopa, yrepona u
KPEMHHS) U UX COCTMHEHHUH (OKCHIOB, KHCIOPOICOAEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IpuMeHeHre BaKHENUINX HEMETAIUIOB U UX COCIUHEHUHN.

Mertamnbl. Ilonoxxenue meramioB B Ilepuoanueckoid cucreme xumudeckux anementoB .M.
MenneneeBa. OCOOEHHOCTH CTPOCHHMSI AJICKTPOHHBIX 00O0JIOYEK aTOMOB MeTauioB. OOmme Guzndeckue
cBoiicTBa MeTasuioB. CIUTaBbl METAILIOB. DIEKTPOXUMUYECKHUU PSJl HAIPSHKCHUN METaJIOB.

XUMHYECKHEe CBOMCTBA BaKHEHIIMX METAIOB (HATPHUM, Kalui, KalblMii, MarHUi, aJlOMUHUI,
LUHK, XpPOM, KEeJe30, MEJIb) U UX COCAMHECHUH.

OO6mme cocoObl moryueHus: MeTaiuioB. [[puMeHeHne MeTauioB B OBITY U TEXHHKE.

DKCIEpUMEHTAIbHBIE METOABl M3yUYEHUs] BEUIECTB M WX MPEBPAIICHHUI: WM3y4YEHUE KOJUICKIIMH
"MeTannel U cruaBbl', 00pa3lOB HEMETAIIOB, PEIIEHHE SKCIIEPUMEHTAIbHBIX 3a7a4, HaONMoJeHue U
OMMCAaHNE JIEMOHCTPAIMOHHBIX M J1A0OPAaTOPHBIX OMBITOB (B3aMMOACHCTBHE TUIPOKCHIA ATIOMHHHS C
pacTBOpaMM KUCIIOT U MIEIOYEH, KaYeCTBEHHBIC PEAKIIMK Ha KATHOHBI METAJIOB).

Pacuérnrle 3amaun.

Pacuétel Macchl BemiecTBa UM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WM
00bEMY OTHOTO M3 yUaCTBYIOIIMX B PEAKIIMH BEUIECTB, pacu€Thl Macchl (00bEMa, KOJTHMUECTBA BEIIECTBA)
MPOYKTOB PEAKIINH, €CITH OHO U3 BEIIECTB UMEET MIPUMECH.

XuMUs U )KU3Hb. MeKIPEIMETHBIE CBS3H.

Ponb xumuu B 00ecrieueHIH IKOJIOTHYECKOM, SHEPTETHUECKOM U MUIIIEBON 0€30MaCHOCTH, Pa3BUTHU
MeauuHbl. [IoHsTHE 0 HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUil.

[IpencraBnennst 00 OOMMUX HAYYHBIX MPUHIUMIAX TPOMBIIUICHHOTO TIOMYYECHHsI Ba)KHEHIIMX
BEIIIECTB.

YenoBek B MHUpE BEUIECTB M MaTepHalioB: Ba)XHEHIINME CTPOUTENIbHBbIE Marepualbl,
KOHCTPYKIIMOHHBIE ~ MaTepHualibl, Kpacku, CTEKJIO, KepaMuKa, Marepuanbl JUIsl JJIEKTPOHUKH,

HaHOMAaTCpuajbl, OPraHUICCKHUEC U MUHCPAJIBbHBIC y2106peHI/I$I.



XUMHS U 3710pPOBbE 4YEIOBEKA: IIPABMIIA HCIOJIB30BAaHUS JICKAPCTBEHHBIX IPENaparoB, MpaBuia
0€30MaCHOT0 MCIOIB30BAHUS MIPETIApPaTOB OBITOBOM XMMHUU B IIOBCEIHEBHON YKHU3HU.

Peanuzanus MexxnpeaMeTHBIX CBS3€H P U3yYeHUH 001IeH 1 HeopraHuieckoil Xxumun B 11 kiacce
OCYILECTBIIACTCS Yepe3 HCIOIb30BaHNUE KaK OOLIUMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSTHH,
ABJIAIOIUXCSA CUCTEMHBIMU JJIS1 OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE TIOHATH: HAY4HBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHsI, aHAJIN3, CHHTE3,
KJaccu(uKaius, nepruoguIHOCTb, HAOIIOAEHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHHE, SBICHHUE.

®usnka: Marepus, DHEpPIrHs, Macca, aroM, O JIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PalnOaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKHI YPOBEHb, BEILIECTBO, T€I0, 00bEM, arperaTHOe COCTOSIHUE
BEIIECTBA, (pU3HUECKUE BETMYMUHBI U €IUHUIIBI UX U3MEPEHUSs, CKOPOCTb.

buonorus: kjeTka, opraHumsM, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOAIJIEMEHTHI, BUTAMUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, FOpHbIE TOPObI, I10JIE3HbIE UCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorusi: XUMHUYECKas IPOMBIIIJIEHHOCTh, METAJIypIrusi, IPOU3BOACTBO CTPOMUTEIbHBIX
MaTepuasoB, CEJIbCKOXO3HCTBEHHOE IPOU3BOJCTBO, MHILEBAs IMPOMBIIIJIEHHOCTD, (papMalieBTHUYeCKas
IIPOMBIIIEHHOCT, IPOU3BOJACTBO KOCMETHYECKUX IIPENaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTepuasoB, NEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

I[Inanupyemble pe3yJbTaTbl OCBOCHHMS NMPOIrPaMMbI 110 XMMHH HA YPOBHe CpeAHero o0uiero
o0pa3zoBaHus.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYyHYaIOLIMMHUCS MPOTrpaMMm
cpenHero o01iero o0pa3oBaHus (JIMUHOCTHBIM, METANPEIMETHBIM U peIMETHBIM ). HayuHo-MeToanyeckoi
OCHOBOM ISl pa3pa0bOTKU MJIAHUPYEMBIX PE3YIBTaTOB OCBOEHUS IPOTrpaMM CpeHETo o01Iero oopa3oBaHus
SIBJIIETCSL CUCTEMHO-/1€ATE€IbHOCTHBIN MOAXO/.

B COOTBETCTBUM € CUCTEMHO-IEATEIBHOCTHBIM MOIXOOM B CTPYKTYPE JTUYHOCTHBIX PE3YIBTATOB
ocBoeHMs mpenMeTra "Xumus'" Ha YpPOBHE CpelHEro oOmero oOpa3oBaHUs BBIIENEHBI CIEIYIOLINE
COCTABJIAIOLIHE:!

OCO3HaHME OOyYarolmMMHCS TPaXKIaHCKOM HUAEHTUYHOCTH - TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJINYMe MOTUBAIMU K O0YUEHHIO;

1eJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX yO€XKIEHUN TUYHOCTH HAa OCHOBE KITFOUEBBIX [IEHHOCTEN
Y UCTOPUYECKUX TPATUINK 0a30BOI HAyKU XUMUU;

TOTOBHOCTB M CLIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJCTBOBAThCS B CBOCH J€ATEIbHOCTH IEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAaMH, IPUCYIIUMH LEITOCTHON CUCTEME XMMUYECKOTO 00pa3oBaHus;

HaJIM4ue MPAaBOCO3HAHMS SKOJOTUYECKOM KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh LENW U CTPOUTH

JKHU3HCHHBIC ITJIaHBI.
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JlngHOCTHBIE pe3ynbTaThl OCBOEHUs TpenMera "XuMmus' TOCTUTAIOTCS B €IUHCTBE y4eOHOW W
BOCITUTATEILHOU JEATEILHOCTH B COOTBETCTBUU C TYMAHUCTHUYECKHMH, COLMOKYJIBTYPHBIMH, TYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH M HJI€aJJaMH POCCHICKOTO TPAKIAHCKOTO OOINeCcTBa, NPUHATHIMH B
oOmiecTBE HOPMAaMH W TpaBWJIAMU TIOBEIEHUS, CIOCOOCTBYIOIIMMHU IMpOLEcCaM CaMOMO3HAHMUS,
CaMOpa3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUSI TUYHOCTH O0YYaIOIIHUXCS.

JIMuyHOCTHBIE PE3yNAbTaThl OCBOCHHS mpenmera "Xumusa" OTpaxaroT c(HOPMHPOBAHHOCTH OIBITA
MO3HABATEILHOM M MPAKTUYCCKON JEATCILHOCTH OOYYarOMIUXCS TI0 PeaTH3aliy MPUHATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCJIE€ B YaCTH:

1) rpaxk1aHCKOTO BOCITUTAHMUSI:

OCO3HaHMSI 00YUYAIOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH, YBAXKCHUS K 3aKOHY U
MIPABOIIOPSIIIKY;

MPECTABICHUS O COLUATBHBIX HOPMaX U MPaBUJIaX MEKIMUYHOCTHBIX OTHOIICHHH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM I€ATEILHOCTH MPU CO3JaHUH YUeOHBIX TPOEKTOB, PEIICHUU
y4eOHBIX M MIO3HABATEIIBHBIX 33]1a4, BBIMOJIHEHUH XUMUYECKHUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPHUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY M apTyMEHTHI JPYTUX MPH
aHaJIM3€e Pa3IUYHbIX BUJOB YUeOHO IeATENbHOCTH;

2) naTpUOTUYECKOTO BOCITUTAHMUS:

[IEHHOCTHOTO OTHOIIEHHS K HICTOPUYECKOMY M HAyYHOMY HACJICUIO OTCUCCTBCHHON XUMHUM;

YBOKEHUS K TPOIECCY TBOPYECTBA B OONACTH TEOPUM W TMPAKTHYECKOTO TMPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTIIKEHHUS HAyKH €CTh Pe3yNbTaT JIUTENbHBIX HAOMIONEHHH, KPOTOTIMBBIX
AKCIEPUMEHTAJILHBIX TIOMCKOB, MOCTOSHHOTO TPyJa YYEHBIX U MTPAKTHKOB;

WHTEpeca W MMO3HABaTEIIbHBIX MOTHUBOB B IOJYUYECHUH WM TOCIEAYIONEM aHaInu3e WHPOPMAIUHA O
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTEUECTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIMUTAHUS: HDABCTBEHHOTO CO3HAHMSI, STHYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CUTYallld, CBS3aHHBIE C XUMUYECKUMHU SIBICHHUSIMH, W TNPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE IMOBEJCHHUE U IMOCTYITKH CBOUX TOBAPHIIEH C TIO3HIIMIA HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE TOCIEACTBUI ATUX MOCTYIIKOB;

4) bopMupoBaHUs KyIbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3I0POBOTO M O€30MacHOTO 00pasa KU3HHU, HEOOXOIUMOCTHA OTBETCTBEHHOTO
OTHOIIICHUS K COOCTBEHHOMY (PU3NYECKOMY H IICUXHIECKOMY 37I0POBBIO;

coOrofIeHNs paBuil 0€30MaCHOTO OOpPAIEHUs C BEIIECTBAMU B OBITY, TOBCEAHEBHON XKM3HU U B
TPYZIOBOM JeSTENbHOCTH;

MMOHMMAHUS [IEHHOCTH TPABUJI WHIWBHIYyaJIbHOTO M KOJJICKTUBHOTO OE30TIACHOTO TOBEICHUS B

CUTYalMsIX, YTPOKAIOIINX 30POBBIO U )KU3HU JIFOJIEH;



OCO3HaHMSI MOCJIEJCTBUI U HEMPUATHS BPEIHBIX MPUBbIUEK (YIOTPEOICHNUS aJIKOTO0JIsl, HAPKOTUKOB,
KypeHHUs);

5) TpyIOBOTO BOCIIUTAHUS:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIbCKOM ESTEIbHOCTH, 00IIECTBEHHO
TI0JIE3HOM, TBOPUECKOM U APYTUX BUAAX AEATEIHHOCTH;

YCTaHOBKHM Ha aKTUBHOE Yy4YacTHE B PELICHUHU MPAKTHUYECKUX 337a4 COLUAIBHON HANPaBICHHOCTH
(B paMKax CBOEro Kjacca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY H3YyYEHHIO MpodeccHil pa3IudyHOro poja, B TOM YHUCIE HA OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAHUH 110 XUMUU;

YBKCHHS K TPYLY, JIIOIAM TPy/a U pe3ylbTaraM TPYIOBON JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHIYaJbHOH TpaeKTOpuH oOpa3oBaHus, Oymyei
npodeccun M peanuzalud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) PKOJIOTMYECKOTO BOCITUTAHUS:

HKOJIOTUYECKH IIE€I€CO00Pa3HOTO OTHOIIEHHS K MPHUPOE, KaK UCTOUYHHUKY CYIIECTBOBAHMS KHU3HH
Ha 3emiie;

MOHMMAaHUA T00aJbHOTO XapakTepa OSKOJIOTUYECKUX MpoOJaeM, BIHUSHUA SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBLHOM CPENbI;

OCO3HAHMUS HEOOXOIMMOCTH WCIOJIB30BaHUS JOCTH)KEHUH XHMHHU [UIS PEIICHUS BOIPOCOB
PaIMOHaTBFHOTO MTPUPOIOTIONH30BAHNUS;

AKTUBHOTO HETPUATHUS JCUCTBUN, MPUHOCSIINX Bpel OKpYXKarolled MPUPOTHON cpene, yMEHUs
MIPOTHO3UPOBATh HEOJIArONMPHUATHBIE SKOJOTHYECKHE IMOCIEACTBUS TPEANPUHIMAEMBIX ICUCTBUH U
MpeIOTBpaIarTh ux;

HAJIMYUS Pa3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, IKOJIOTHUECKON KYIBTYPBI, OTbITA AESITETbHOCTH
HKOJIOTUYECKOI HAalPaBIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS MU B TTO3HABATEILHOM, KOMMYHHUKATUBHOM
Y COITMAIIEHOW TIPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO IIPOTUBOCTOSITH UICOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAyYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKH
1 OOIIIEeCTBEHHOW TIPAKTHUKH;

TIOHUMAaHHS CTICIU(PUKN XUMUH KaK HAyKH, OCO3HAHU €€ poiu B (HOPMHPOBAHUHU PALIMOHATIHHOTO
HAyYHOTO MBIIUICHHS], CO3IaHUH LEIOCTHOTO TMPEICTABICHHUS 00 OKpYKAIoIIeM MHpEe KaKk O €JIMHCTBE
MPUPOJIBI U YEJNOBEKa, B MO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH W pEeIIeHHH MpoOJIeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH [UISI COBPEMEHHON IMBHJIM3AIMUA: B €€

T'YMaHUCTHYECKOM HANpaBI€HHOCTH M Ba)KHOM pOJIM B CO3JaHUM HOBOM 0a3bl MaTepHalIbHOM KYJIBTYpBI,



pelieHrnr TIOo0albHBIX MPOOJIeM YCTOHYMBOIO pPa3BUTHS YEIOBEUYECTBA - CHIPbEBOM, IHEPIrEeTUUECKOM,
MUIIEBOM M AKOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEUeHUH YCIOBUN YCIEUTHOTO
TpyZJa U KOJIOTHYECKHA KOM(POPTHOH KU3HHU KaXKIOTO YiieHa 00IIeCTBa;

€CTECTBEHHO-HAayYHO! IPaMOTHOCTHU: TOHUMaHUs CYITHOCTU METOZOB [MO3HAHUS, UCTIOJb3yEMbIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS i1 aHalu3a U OObSICHEHUS
SBJICHUN OKPY’KAIOIIET0 MHpa M IMPOUCXOAALIMX B HEM H3MEHEHH, YMEHHs JellaTh 0O0OCHOBaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAyYHBIX ()aKTOB M MMEIOMIMXCS JAHHBIX C IEJIbIO0 MOMYyYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENILHO HUCHOJIb30BaTh XMMHUYECKHWE 3HAHWS Ui pelIeHHus NpodieM B
pealbHBIX )KU3HEHHBIX CUTYallUsX;

MHTEpeca K I03HAHUIO U UCCIIEA0BATENIbCKOM 1€ATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTAM TPYy/a B Pa3IMYHBIX cepax mpodheCCHOHATBHON IS TeTbHOCTH.

MeramnpeqMeTHbIe pe3ysIbTaThl OCBOCHHUsSI ydeOHOro mpenmera "Xumusa' Ha ypOBHE CpEIHEro
o0miero 06pazoBaHus BKIIOUAIOT:

3HaUMMble Ui (OPMHUPOBAHUS  MHPOBO33PEHHS  OOyYaIOUIMXCS  MEXAUCHUILTUHAPHBIC
(MexnpenMeTHble) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOUIME IEIOCTHOCTh HAYyYHOH KapTHHBI MHUpa H
crenu(puKy METO0B MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIleCTBO, SHEPTHUs,
SBJICHHE, MPOLECC, CUCTEMAa, HAy4HbIM (aKT, MPUHLHMI, TUIIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHS,
ucclieloBaHNe, HaOMoIeHNe, U3MEpEHHe, SIKCTIEPUMEHT U JpyTHe);

YHHUBEpCAJIbHbIE Y4eOHbIE AEWCTBUS (IIO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISTHBHEIE),
oOecrneunBaomye ¢opMupoBaHue (YHKIMOHAIBHOW TPAaMOTHOCTM M COLUAIbHOM KOMIETEHIIMH
00yyYarommxcs;

CHOCOOHOCTh o0y4Jaronuxcs HCIOJIb30BaTh OCBOEHHBIE MEXIUCIUIIIMHAPHEIE,
MHPOBO33pPEHUYECKHUE 3HaHMSI M YHUBEpCalbHblE yueOHbIE JEHCTBHS B MO3HABAaTENIbHON M COLMAIbHOU
MIPAKTHUKE.

MeramnpeamMeTHble  pe3ylbTaTbl  OTPAXKArOT  OBJIAJCHME  YHUBEPCAIbHBIMH  Y4EOHBIMHU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JIEHCTBUAMHU.

OBRnazicHre YHUBEPCATHHBIME YI€OHBIMH MTO3HABATEIIEHBIMU JICHCTBUSMHU:

1) 6Ga3oBbIE JIOTHYECKUE TEHCTBHUS:

CaMOCTOATENBHO (POPMYIIMPOBATh U aKTyaJIU3UpOBaTh MpoliieMy, BCECTOPOHHE €€ paccMaTpuBaTh;

OTIpEJIeNIATh LEeNN JeSITEeNbHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX JIOCTHKEHHUS, COOTHOCHTH

PE3YILTATBI ACATCIIBHOCTH C IMIOCTABJIICHHBIMU LCIAMU;



UCTIOJIB30BaTh MPU OCBOCHUH 3HAHHIA MPUEMBI JIOTUYECKOTO MBIIIJICHHS - BBIICISATH XapaKTepPHbIE
MPU3HAKH TOHATHI M YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJIS
0OBSCHEHHSI OTJCIBHBIX (DAKTOB U SBICHUH;

BBIOMPATh OCHOBAaHUS M KPUTEPHH ISl KIIAaCCU(PUKAIIMY BEIIECTB M XUMHUSCKUX PEAKIIHIA;

yCTaHABJIMBATh MPUYUHHO-CJICICTBCHHBIC CBS3U MEKIY U3y4aeMbIMHU SBICHUSMU;

CTPOHUTH JIOTHUECKUE PACCYXICHHsS (MHAYKTHUBHBIC, NEIyKTHBHBIC, 10 AaHAJOTHMH), BBISBIATH
3aKOHOMEPHOCTH U TMPOTHBOPEUMS B PACCMATPUBAEMBIX SIBICHHUAX, (OPMYJIHPOBATH BBIBOABI U
3aKITIOYCHUS;

NPUMEHSTH B MPOIIECCEe MO3HAHMS, HCIIOIb3yeMbIe B XHMHUU CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBaTh MOJEIBbHBIC MPEACTABICHUS - XUMHUYECKHN 3HAK (CHMBOJ) DIEMEHTA, XUMHUYECKas
¢dopmyna, ypaBHEHHE XUMUYECKON PEaKkUH -IPU PEIICHUH YYeOHBIX MO3HABATEIBFHBIX U MPAKTUIECKUX
3aja4, MPUMEHSATh Ha3BaHHBIC MOJICIBHBIC TPEACTABICHUS IS BBIABICHUS XapPaKTEPHBIX IMPH3HAKOB
M3y4YaeMbIX BEIICCTB U XUMHUECKUX PEAKITHIA.

2) 6a30BbIE UCCIIEIOBATEIBCKUE EHCTBUS:

BJIaJICTh OCHOBAMH METO/IOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;

(bopMyIUpOBATh 1EITU U 33J]a4l UCCIICAOBAHMS, UCTIONB30BaTh MOCTABJICHHBIC U CAMOCTOSTEILHO
c(hOpMyJIUPOBAaHHBIC BONPOCHl B KAaueCTBE HMHCTPYMEHTA IO3HAHUS M OCHOBBI Ui (DOpMHUpOBaHHS
THITOTE3HI 110 TIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIaJIETh HABBIKAMH  CAMOCTOSITENIFHOTO  IUIAHUPOBAHWUS W TPOBEICHUS  yUYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHHUS HaOMOAaTh 3a XOAOM IIPOLECcCa, CaMOCTOSTEIbHO
IIPOrHO3UPOBATH €r0 Pe3yabTat, (opMyIupoBaTh 000OIIEHNS U BBIBOJbl OTHOCUTEIBHO JOCTOBEPHOCTH
PE3YIIBTaTOB UCCIIEAOBAHHSI, COCTABIATH 00OCHOBAHHBIN OTUYET O MPOJIEITaHHON padoTe;

nproOpeTaTh OMBIT YYCHHYECKOH HCCIIEOBATEIbCKOM M TMPOEKTHON NEeSTETHbHOCTH, MPOSBISATH
CMOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pEIIEeHHUs] NMPaKTHYEeCKHX 3ajad,
MIPUMEHEHHIO Pa3IMYHBIX METOJIOB MTO3HAHMUS.

3) pabora ¢ uadopmarmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WHGpOpManuu (HAyIHO-TIOMYJISpHAs JUTeparypa
XMMHYECKOTO CONIEpKaHMsI, CIIPaBOYHbIE MOCOOUs, pecypchl MIHTepHeTa), aHanu3upoBaTh MHPOPMAIIHIO
pa3NUYHBIX BHJIOB U (OpPM TPEACTABICHUS, KPUTUYECKH OLIEHUBAaTh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEUNBOCTE;

(bopMyTUpOBaTh 3aPOCHl U MPUMEHSATH Pa3IMYHbIE METO/BI MTPH MOUCKE W 0TOOpEe MHPOPMAITUH,
HEOOXO0IMMOM IS BBIIIOJTHEHUSI YYeOHBIX 3a/1a4 ONpeeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT  HCIONB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTMHA U

PA3TUYIHBIX ITIOMCKOBBIX CUCTEM;



CaMOCTOSITEJIBHO BEIOMPATh ONITUMAJIbHYIO (hOpMY TIpencTaBiieHust nHpopmaruu (CxeMbl, Tpaduku,
JMarpaMMbl, TaOIUIbI, PUCYHKHU U IPYTHUE);

UCTIOJIb30BaTh HAYYHBIA S3bIK B KAaUeCTBE CPEJCTBA MpH paboTe ¢ XUMHUYECKOW HMH(POpPMAIUEH:
IPUMEHATh MEXIpeIMEeTHble ((pU3UUYecKHMe M MaTeMaTudyeckue) 3HaKd U CHMBOJIBL, (OPMYJIBI,
ab0peBHUaTypbl, HOMEHKJIATYPY;

MCII0JIb30BaTh U IPE0OPa30BbIBaTh 3HAKOBO-CUMBOJIIMYECKHUE CPEICTBA HANISATHOCTH.

OBnazeHne yHUBEpPCAIbHBIMU KOMMYHHUKATHBHBIMU JI€HCTBUSMU:

3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMmbl B XOji€ [uajiora W/WIM JUCKYCCHUH,
BBICKa3bIBaTh HUJEU, (POPMYIMPOBaTH CBOM IPEIJIOKEHHUS OTHOCHUTENIBHO BBIMOJHEHUS IPEIOKEHHON
3a/auu;

BBICTyIIaTb C IIPE3EHTAllMel pPEe3y/IbTaToB I103HABATEJIbHON  JESATENbHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJHEHMH XUMMYECKOIO HKCIIEPHMEHTa,
IIPAKTUYECKOM pabOThI 10 UCCIIEAOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB, pealn3alii y4ueOHOoro npoeKTa u
(bopMyTupOBaTh BBIBOJBI 110 PE3YJIBTAaTaM MPOBEAEHHBIX HCCIIEIOBAHUHI MyTEM COTTIAaCOBAHMS MO3HUIINN B
X0JIe OOCYXKACHHS 1 0OMEHA MHCHHSIMH.

OBgnazieHne YHUBEPCAJIbHBIMU PETYIATUBHBIMU AEHCTBUSMMU:

CaMOCTOSTEIIBHO IIJIAHUPOBATh U OCYILECTBIIATH CBOIO [TO3HABATENIBHYIO JESTEIbHOCTD, OIPEIEIss
e€ 1eNn M 3a]1a4M, KOHTPOJIMPOBATh U [0 MEpe HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblii allrTOPUTM
JEHCTBUI NpU BBINOJHEHUHM YYEOHBIX M MCCIIEIOBATENbCKUX 3a]ay, BbIOMpaTh Hanbosnee 3PPeKTUBHBIN
croco0 MX penIeHus C y4€TOM MOJIyuYeHHs] HOBBIX 3HAHUH O BEIECTBaX U XUMHUYECKUX PEaKIMSIX;

OCYULIECTBJIATh CAMOKOHTPOJIb CBOEH AESTEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

[IpenmeTHBIE pe3ynbTaTbl OCBOECHUS MPOTPAMMBI CPEAHETO 00Iero oOpa3oBaHUs MO XMMHUU Ha
0a30BOM YpOBHE OpPHEHTHPOBAHBI Ha OOECIEUYECHHE MPEUMYIIECTBEHHO O00IIe00pa3oBaTeIbHOW U
O0IIEKyIBTYPHON MOATOTOBKM oOyuatomuxcs. OHU BKJIIOYAKOT crenuduyeckue i ydeOHOro nmpeaMera
"Xumus" HaydHble 3HAHMSA, YMEHUS U CHOCOOBI JEWCTBUI 1O OCBOEHHUIO, HHTEpHpETalMd U
peo0pa30BaHuIO 3HAHUH, BUJBI I€ATEILHOCTH 110 MOJYYEHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HaHUH B
Pa3IMYHbIX YUEOHBIX U PEATIbHBIX )KM3HEHHBIX CUTYalUsAX, CBA3aHHBIX ¢ XuMuel. B nporpamme no xumuu
IIPEIMETHBIE PE3YNBTAThI IIPEACTABIECHBI 110 TOJaM HU3YUYEHHUS.

K xon1y o0ydenus B 10 kacce npeaMeTHBIE pe3ynbTaTbl OCBOCHUs Kypcea "Opranndeckas xumus"
OTPaXKaroT:

c(hopMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XMMHUU B IMO3HAHUU SIBJICHUI NMPHUPOJBI, B (POPMUPOBAHUN MBIIIICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKUMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM Al pelIeHHs NMPaKTHUYECKUX 3ajad u
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CPELE;

BJIaACHUC CHCTEMOM XMMHYCCKUX 3HaHHﬁ, KOTOpas BKJIKOYACT:



OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKUI SJIEMEHT, aToM, 3JIEKTpOHHas o000J0YKa aToma,
MOJICKYJIa, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, XWUMHUUYECKash CBs3b, CTPYKTypHas Qopmyia
(pa3BépHyTast M COKpall€HHAas), MOJIb, MOJSIPHAsT Macca, MOJSIPHBIM OO0bEM, YITIEPOIHBIA CKEJIET,
(byHKIMOHAIbHAS TPYIINA, PaIUKall, U30MEPHsl, U30MEPbL, TOMOJIOTHYECKUH Psi/I, TOMOJIOTH, YIIIEBOIOPOIBI,
KHCJIOPOJ, U  a30TCOAEp’Kallue  COCAUHEHUs, MOHOMEpP, NOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS);

TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHUs opraHndeckux Bemects A.M. byTiepoBa, 3akoH coXxpaHeHUs
MAacchl BEIIECTB);

3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMUU;

MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMaHHUS NPUUYMHHOCTH U CUCTEMHOCTHU
XUMHAYECKUX SIBJICHUH, (PAKTOIOTHUECKHE CBEIEHHUS O CBOWCTBAX, COCTaBe, MOJNyYCHHH W OE30MacHOM
MCIOJIb30BaHUH BOXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOH 1eATeIbHOCTH YeIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKH MOHITHUI, YCTAaHABIMBATH HMX
B3alMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHATHS IIPU ONHMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPTaHUYECKUX COCTMHEHNUN;

c(hOpMHUPOBAHHOCT, yYMEHHMH HCIONb30BATh XUMHYECKYIO CHMBOJHUKY Ui COCTaBJICHHS
MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalléHHON) (opMyn OpraHudyecKux BEUIECTB U
YPaBHEHUM XUMHUYECKUX pEaKLMi, H3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYEeCKUX BELIECTB IS
WJUTIOCTPAIIMN UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hopMHUPOBAaHHOCTh YMEHHI YCTaHABIUBATH MPUHAICKHOCTh U3yUEHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTaBy U CTPOCHUIO K ONpeAeIEHHOMY Kiaccy/Tpymme CoeqUHEeHUH (YIIeBOA0pObl, KUCIOPOA U
a30TCOMEPXKAILUE COEJUHEHHS, BBICOKOMOJIEKYJSPHBIE COEIUHEHMs), JaBaTb WM Ha3BaHMs IO
cucremarudyeckoir HomeHknarype (IIIPAC), a Takke NpUBOAUTH TPUBHAJIbHBIE HAa3BAaHUS OTIEIIbHBIX
OPraHMYECKHX BENIECTB (ITHJICH, TMPOMUJICH, AaleTUNieH, OJTUJIEHIIHUKOIb, T[IUIEepuH, (EeHo,
dbopMmanbaerua, aneTanbAeTHA, MypaBbHHAas KHCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBAas KHCIOTA,
CTeapuHOBAas KUCJIOTA, III0K03a, PPyKTO3a, KpaxmaJ, LIeJUII003a, IIIUIHH);

c(hopMUPOBAHHOCTH YMEHHS OMPEIEIATh BHIBI XUMUYECKOM CBA3U B OPraHUYECKUX COCAMHEHUSIX
(omMHapHBIE U KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKUX BEIIECTB
A.M. BytnepoBa myis 0ObSICHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMSI; 3aKOH
COXpaHEHUs MacChl BEIIECTB;

c(hOopMHUPOBAaHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (QU3MUECKHE U XUMHUUYECKUE
CBOMCTBA TUIIMYHBIX MPEICTABUTENEH pa3IMUHbIX KIIACCOB OPTraHUUECKUX BEIIECTB (METaH, 3TaH, STUJIEH,
MPOMWICH, aneTuiieH, OyraaueH-1,3, metunOyraauen-1,3, OeH307, METaHOJ, ATAHOJ, ATUJICHIIIUKOJb,

TIUIEpUH, (HEHOIM, areTanbJeTul, MypaBbUHAsS M YKCyCHas KHCJIOTHI, TIIFOKO3a, KpaxMmal, IeJUTII03a,



aMMHOYKCYCHasl KHUCJIOTa), WJUIIOCTPUPOBATh T'E€HETUYECKYIO CBSI3b MEXKIY HUMH YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHIA C UCIIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMHPOBAHHOCTh YMEHHSI XapaKTEPH30BaTh HCTOUYHUKU YIJIEBOIOPOAHOTO CHIPhS (HEQTH,
IIPUPOAHBIN ra3, yrois), CHocoObl UX EPepadOTKU U IPAKTUYECKOE IPUMEHEHHUE ITPOLYKTOB NEPEPaOOTKH;

c(OPMHPOBAHHOCTh YMEHHH HPOBOAMTH BBIYMCIECHHUS II0 XUMHUYECKMM YPaBHEHUSAM (Macchl,
00b&Ma, KOIMYECTBa MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUH MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O M3 UCXOAHBIX BELUIECTB WIN IIPOAYKTOB PEAKIIUN);

c(OpMHPOBAHHOCTh YMEHHUI BIaJeTh CUCTEMOM 3HaHUII 00 OCHOBHBIX METOJAX HAy4HOIO
MIO3HAHUS, UCIOJIb3YEMBIX B XMMHUHU IPH H3yYEHHM BEIIECTB M XUMMYECKUX SIBICHUH (HaOmIofeHue,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE ), UCII0JIb30BAaTh CUCTEMHbIE XUMUUYECKHUE 3HAHUS 1JIS IPUHSITHS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaLlUsAX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

c(OpMHPOBAHHOCTh YMEHHMH COOMIONATh IpaBUja IOJb30BAHUS XUMHUYECKOH MOCYyIoH U
na0opaTopHbIM 00OpYIOBaHMEM, a TaKKe MpaBUiIa OOpallleHHs] C BELECTBAMU B COOTBETCTBUU C
MHCTPYKLHSMU IO BBITOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIIOJIHATH XUMUYECKUHN SKCIIEPUMEHT (IIpEeBpalleHUs
OpPraHMYECKHUX BEUIECTB IIPU HAarpEBaHUU, IMOJIYYCHHE dTUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBCHHbIE
peaxkiy OpraHMYecKUX BEIECTB, ACHaTypalus OCKOB IPU HAarpeBaHUU, I[BETHbIE pEakLUuu OEJIKOB) B
COOTBETCTBHH C IMPAaBHJIAMH TEXHHKH OE30MacCHOCTH NMpPU OOpAIlEHUH C BEHIECTBAaMHU U JIAOOPAaTOPHBIM
00opyI0OBaHUEM, NPEACTABIATh PE3YIbTaThl XUMHUUECKOTO JKCIIEpUMEHTa B (opMe 3allucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii 1 GopMyIupOBaTh BBIBOJIbI HA OCHOBE ATUX PE3YNIbTAaTOB;

c(OPMHPOBAHHOCTh ~YMEHHUH KPUTMUYECKM aHAJIM3UPOBAaTh XUMHUECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi MH(popMaluu, IHTepHeT u Apyrux);

c(hopMUPOBAHHOCTh YMEHUH COOMIOAATh MPAaBUJIA DKOJOTUUYECKH 11€71eCO00pa3HOrO MOBEICHUS B
OBITY U TPYZOBOM 1€ATEIILHOCTH B LIETISIX COXPAHEHHsI CBOETO 3/I0POBbS U OKPYKAOLIEH MPUPOTHON Cpebl,
OCO3HABaTh OMACHOCTb BO3ICHCTBHS HA JKUBBIE OPraHU3MbI OINPENEIEHHBIX OPraHUYECKUX BEILECTB,
noHumast cmbici nokaszarens [1JIK (mpenenbHO JOMyCTUMOM KOHIEHTpAIUM), MOSCHATh HA MpHUMepax
CHOCOOBI YMEHBIIEHUS U MPEIOTBPALLEHHUS UX BPETHOTO BO3JCHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIs O0yYalOIIMXCS C OTPaHUUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE IPUMEHSTh 3HaHUS 00
OCHOBHBIX JJOCTYIIHBIX METOJaX [TO3HAHUS BELIECTB U XUMUYECKUX SBJICHUM;

JUTSL CJIETIBIX M CIIa00BUAAIIUX O0YYaIONIMXCS: YMEHHE UCIO0Ib30BaTh PEIbehHO TOUCUHYIO CUCTEMY
o0o3HaueHuit JI. bpaiins ans 3anucu XUMHYECKUX POPMYIL.

K xonmy oOydenus B 11 kjacce mnpenMmeTHble pe3yabraTbl OocBoeHHs Kypca "OOmas u
HEOpraHUYeCKas XUMUs" OTpaXkaroT:

c(hopMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOM COCTABIISIONIEH €CTECTBEHHO-HAYYHON

KapTHHBI MUPA, POJIM XMMUU B MO3HAHUM SIBIICHUH MPUPOABI, B GPOPMUPOBAHUH MBIIUIEHUS U KYJIbTYpbl



JUYHOCTH, €€ (PyHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM Ui pelleHHs] MPaKTHUYECKUX 3anad H
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U TIPUPOTHON Cpeie;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHHM, KOTOpasi BKJIKOYAET:

OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKHIl 3JIEMEHT, aToM, H30TOH, S-, p-, d-3JIEeKTPOHHBIE
opOHTald aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBI 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIHHOCTD,
CTENEHb OKHCIICHUS, XHMHUUYECKas CBA3b (KOBaJCHTHas, HWOHHAs, MeETaJuIMuecKasi, BOJOPOJHAs),
KpPUCTAJUIMYECKass PEIIETKA, TUIBI XUMUYECKHUX PEAKIUH, pPACTBOP, SIEKTPOJMUTHI, HEIEKTPOIUTHI,
AIEKTPOIUTHYECKAs TUCCOLMALMSA, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTb XHWMHUYECKOM pEakLHH,
XMMHYECKOE paBHOBECHE);

TEOpPUU U 3aKOHBI (T€OpUs 3IEKTPOIMTUYECKOW JAMCCOLMAlMM, Nepuoanueckuil 3axkon J[.M.
MeHnneneeBa, 3aKOH COXPAHEHHMS MAcChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUM TPHU
XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JeKale B OCHOBE MOHMMAHUS MPUYUHHOCTUA U CUCTEMHOCTH XMMHUYECKHX SIBICHUN, (PaKTOIOTHUECKHE
CBEJICHHS O CBOMCTBAX, COCTaBe, MOJTYUYCHUH U 0€30ITaCHOM HCIOIB30BAHUH BAKHEHIIIMX HEOPTaHUICCKUX
BEILIECTB B OBITY U MPAKTUUECKON JACATEIHLHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBISATH XapaKTEPHbIE MPU3HAKH MOHITHUM, YCTAaHABIMBATh HX
B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLME MOHITHUS MPU OMMCAHUU HEOPIaHUYECKUX BELIECTB U UX
IIPEBPAILCHUI;

c(hopMUPOBAHHOCTh YMEHUHN HCIOIB30BATh XUMHYECKYI0 CUMBOJIMKY JUIsI COCTaBlIeHUS (Hopmyi
BEIIECTB M ypaBHEHU XUMUYECKUX peakiui, cuctemarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble
Ha3BaHMS OTAETHHBIX HEOPraHMYECKHX BelIECTB (yrapHblil ra3, yINIEKUCIBIM Ta3, aMMHaK, TaiiéHas
W3BECTb, HETAIIEHAs U3BECTh, MUTHEBAS COJA, TUPHUT U JIPYTHUE);

c(hopMUPOBAHHOCTh YMEHUN OMNpPENEsATh BAJCEHTHOCTh U CTENEHb OKHCICHUS XWMHUYECKUX
SIIEMEHTOB B COCAMHEHMSIX PA3UYHOTO COCTaBa, BUJ XUMHUYECKON CBS3U (KOBaJleHTHasl, MOHHAasi,
MeTaNTn4ecKasi, BOIOPO/IHAsI) B COSAMHEHUSX, THI KPUCTAUTMUECKON PEHIETKH KOHKPETHOTO BEIIEeCTBa
(aromHasi, MOJEKyJspHasi, WOHHAsA, METa/UNIMUecKas), XapakTep Cpeabl B BOIHBIX PacTBOpPax
HEOPraHWYECKUX COCAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAAIEKHOCTh HEOPTaHUYECKUX BEUIECTB MO UX
COCTaBY K OMpEAeNEHHOMY KIIACCy/TpyIe COSAMHEHUN (TMPOCTHIE BEIIECTBA - METAIIbl M HEMETAJLIbI,
OKCHJIbI, OCHOBaHUSI, KUCTIOTHI, aM(pOTEPHBIE THAPOKCHUIBI, COJTH);

c(hopMUPOBAHHOCTh YMEHHI PacKpBIBaTh CMBICI mepuoanueckoro 3akona J[.M. MenneneeBa u
JIEMOHCTPHUPOBATh €T0 CUCTEMAaTHU3UPYIOIIYI0, OOBSICHUTENBHYIO U POTHOCTHYECKYIO (DYyHKITUY;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemMeHToB 1-4 mepuomoB Ilepuogmyeckori cucrtembl Xxumuudeckux smeMmeHToB [[.M. Menneneena,

n

UCIONB3Ysl TOHATHS "s-, p-, d-3NeKTpoHHbIE opoOutanu", "sHepreTuyeckue YpOBHH'", OOBSICHSTH



3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB XMMHUECKUX IEMEHTOB U UX COEIMHEHUH 10 IEPUOAAaM U IpyIam
[Iepnonnueckont cuctemMsl XuMuuyeckux anemenTos .M. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh (OMHCHIBATH) OOLIME XWMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIECTB Pa3IMUYHBIX KJIACCOB, HMOATBEP)KIATh CYIIECTBOBAHHWE T'€HETHUYECKOH CBA3M
MEX]ly HEOPIraHWUYECKUMHU BEILIECTBAMHU C IOMOILBIO YPABHEHUH COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINH;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATh XUMUYECKHE PEAKIIUH 110 PA3TMYHBIM IPU3HAKAM
(uMcmy W COCTaBy pearupyrolux BEMIECTB, TEIUIOBOMY 3(PQeKTy peakuuu, W3MEHECHHIO CTEIeHEeH
OKHCIICHHS 3JIEMEHTOB, 00PaTUMOCTH pEaKIUH, y4acTUIO KaTalu3aTopa);

c(OpPMHPOBAHHOCTh YMEHHMH COCTaBJIATh YPABHEHUS pEaKUU pPa3IUYHBIX THUIIOB, IOJHBIE U
COKpaIEHHbIC YPaBHEHHS PEaKIIMi HOHHOTO OOMEHa, yUUTHIBAs YCIOBHSI, IPH KOTOPBIX ATU PEAKIIUN UAYT
710 KOHLIA;

c(OpMHPOBAHHOCTh YMEHUN MPOBOJAUTH PEAKIMH, IMOATBEPKIAIOIINE KaueCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPTaHUYECKHUX BEIECTB;

c(hOpMHPOBAHHOCTb YMEHUH PAaCKPHIBATh CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
IIOCPEJICTBOM COCTABJIEHUS 3JEKTPOHHOIO OajlaHca 3TUX peakiuii;

c(OpPMHPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOH pEaKIHUU OT
pa3nu4HBIX (AKTOPOB; XapaKTep CMEUICHHS XWMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozzaeiicTus (npuHuun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHMH XapaKTepu30BaTh XUMHMUYECKHE MPOLECCHI, JIeXKale B OCHOBE
MIPOMBIIIIJIEHHOTO TIOTY4YEHHUS CEPHOM KMCIIOThI, aMMHaKa, a Takke C()OPMUPOBAHHOCTh MPEICTaBIEHUH 00
OOIINX HAYYHBIX MPUHIIAIIAX U YKOJIOTHIECKHUX MPOOIEMax XUMHUECKOTO TIPOU3BOICTBA;

c(hOpMHPOBAHHOCTH YMEHHIA TIPOBOANUTH BEIYMCIICHUS C HCIIOJIb30BAHUEM MTOHSTHS ""MaccoBast OIS
BellecTBa B pacTBope', 00bEMHBIX OTHOIIEHUH Ia30B MPU XMMUYECKUX PEaKIUsIX, MACChl BELIECTBA MU
0o0b&Ma ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce€ WM O0BEMY OJHOTO W3 YYaCTBYIOIIUX B
peaklUy BEIIECTB, TEIUIOBOTO 3PQeKTa peakuuyd Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIPEBpAILEHHS U COXPAHEHUS DHEPTUH;

c(OpMHPOBAHHOCTh YMEHHMH COONIONATh IpaBHia IMOJb30BAHUS XUMHUYECKOH MOCYyIoH H
nabopaTopHeIM 00OpYyIOBaHMEM, a TaKKe MpaBUiIa OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHYECKUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH TIJIAHUPOBATh W BBHITIOTHITH XUMHUYECKUH IKCIIEPUMEHT (pa3ioKeHUe
MEPOKCH/Ia BOOPO/a B IPUCYTCTBUH KaTaJIN3aToOpa, ONPEAETICHUE CPe/ibl pACTBOPOB BELIECTB C MOMOIIIBIO
YHHUBEPCAJILHOTO HMHJUKAToOpa, BIUSHHE pPa3IMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUECKOW pEaKIMu,
peaxIu HOHHOTO 0OOMEHa, KaueCTBEHHBIE PEaKIuK Ha CyTb(ar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KAaTHOH

aMMOHWUSI, PEIICHNE YKCIIEPUMEHTAITBHBIX 3a1a4 o TeMaM "Metansl" u "HemeTamibsr") B COOTBETCTBUU C



MpaBUJIaMU TEXHUKH O€30MaCHOCTH TPU OOpAaIllEeHWH C BEUIECTBAMH W JTAOOPATOPHBIM 000PYIOBaHUEM,
MPEICTABIATh PE3YNIbTaThl XMMUYECKOTO HKCIIEPUMEHTA B (JOpPME 3alMCH YPaBHEHHUH COOTBETCTBYIOIIMX
peakuuil ¥ GOopMyYITHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OpPMHPOBAHHOCTh ~YMECHHUH KPUTHYECKH aHAIM3UPOBATh XUMHUECKYH) HWH(OpMAIHIO,
MOJTy4aeMyt0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MaCCOBOI KOMMYHHKAIIMU, IHTEpHET U IPYTHX);

c(hOopMHUPOBAHHOCTh YMEHHI COOJIONATH MPAaBUJIA SKOJOTUYECCKU EJIECO00pa3HOTO TOBEICHUS B
OBITY U TPYZAOBOM I€ATEILHOCTH B IIETISIX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIbl,
OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA KHMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAsT CMBICI
nokazarens L[JIK, moscHAT, HAa mpuMepax CrnocoObl YMEHBIICHHS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3/ICMCTBHS HA OPTaHU3M YEJIOBEKA;

JJISL 06y‘-IaIOIIII/IXC$I C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 300POBbsA: YMCHUC MMIPUMCHATH 3HAHU A 06
OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHKS BEIICCTB U XUMUYECKUX SIBIICHHIA;

JUTSL CIICTIBIX M CJTA00BUISIIMX OOYUYarOIIUXCs: YMEHHUE UCIIOIh30BaTh PEIbEHO TOUCUHYIO CUCTEMY

o6o3nauenuit JI. bpaits st 3anucn XuMU4IecKux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
ugposbie
Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTPAMMBbI KoHTpoabHbIe IIpakTuyeckue (ipp )
Beero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

Paznea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM

[Ipenmet opranunueckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COeaMHEHUN A. M. 4

bytneposa
Uroro no pazneny 4
Paznea 2. Yraesogopoasbl
2.1 IIpenenpHbIE YIIIEBOAOPOIBI — AJIKAHBI 7 1 1
99 HenpenenbHbie yraeBOIOPOIbI: ATKEHBI, 5 1

' aJIKaJIUECHBI, AJTIKUHBI
2.3 ApoMaTn4ecKkue yrieBo10posl 4
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 5 1
' nepepaboTKa

Hroro o pasneny 23
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUst
3.1 Crupter. @enon 6

Anpaerunsl. KapoonoBsie kuciaothl. CloKHbBIE
3.2 ACTHARL TP 13 1 2

3¢upsl
3.3 YrineBoabl 8 1 1
Hroro mo pazaeny 27




Pasznen 4. A30Tc0uepmamne OpraHun4eCcKue COCANHCHUS

4.1 " AMHHBL. AMHHOKHCITOTBL Bestk 7
Hroro no pazueny 7
Paspnen 5. BeicokoMoJIeKy I pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 7
Uroro no pazneny 7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
OBbI€
Nen/n  HamMeHoBaHMe pa3/ie/ioB H TeM IPOrpPaMMbI Koutponbubie  [IpakTHdeckie (un¢posnie)
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue aToMoB. [leproanueckuii 3aKOH U
1.1 [Tepuonnueckas cucTeMa XUMHUYECKUX 8
sneMenToB [. 1. MenneneeBa
1.2 Crpoenue BemecTBa. MHOrooOpasue BEUIeCcTB 10 1
1.3 XHUMHYECKUE PEaKITUU 14 1 1
Hroro no pazneny 32
Pasnen 2. Heoprannueckas xumusi
2.1 Merannsl 15 1 1
2.2 Hemeramner 15 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 1
' BEILIECTB
Hroro o pasneny 31
Pa3nea 3. Xumus u :Ku3HbL
3.1 XWMHUS 1 )KU3HDb 5 1
Uroro mo pazneny 5
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 5 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasublie IlpakTnueckue
n/n Bceero u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [Ipeamer opraan4ecKkoil XUMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE 1 bubnuoreka [IOK
U 3HA4YCHHE https://m.edsoo.ru/
5 Teopust cTpoeHUs OPraHUYECKUX COeTUHEHUN A. M. 1 bubnnorexa [JOK
BytnepoBa, €€ OCHOBHBIE OJIOKEHHS https://m.edsoo.ru/
3 DNeKTpOHHAas MPUPOJA XUMHUECKUX CBSI3€H B OPraHUYECKUX 1 bubmmoreka [JOK
COCIMHEHUAX https://m.edsoo.ru/
[Ipeacrasnenue o kiaccupUKANI OPTAHUUYECKUX BEIIECTB.
bubnmorexa LIOK
4 Homenkiarypa (cucremarnueckasi) ¥ TPUBHAIbHBIC HA3BaHUS 1
https://m.edsoo.ru/
OpPTraHUYECKUX BEIIECTB
. bubmuoreka [{OK
5 AJIKaHBI: COCTaB ¥ CTPOECHHUE, TOMOJIOTUYECKHUN P 1
https://m.edsoo.ru/
6 du3nyecKkne 1 XMMAYECKHEe CBOMCTBA aTKkaHOB. Peakimm 1 bubmuoreka [{OK
3aMeILeHHs https://m.edsoo.ru/
bubnunorexa LIOK
7 [Tonyuenue u mpuMEHEHNE ATKAHOB 1
https://m.edsoo.ru/
. bubmuoreka [{OK
8 MertaH 1 3TaH — IPOCTEUIINE IPEJICTABUTENHN AJKAHOB 1
https://m.edsoo.ru/
9 [uxnoankansl. 'omonorudeckuit psia. Haxoxnenue B 1 bubnunoteka LIOK
npupojie. Puznyeckre 1 XMUMAYECKHE CBOWCTBA https://m.edsoo.ru/
10 [IpakTuyeckas padora Nel. «KauecTBeHHOE onpesieneHre 1 1 bubnuorexa [IOK
yIJIEpoJa U BOJOPO/Ia B OPraHUUYECKUX BEIIECTBAX) https://m.edsoo.ru/




Kontponsnas padora Nel. ITo teme «IIpenenbubie

bubnunorexa LIOK

1 YTJI€BOIOPOIBD» https://m.edsoo.ru/
12 AJNKeHbI: COCTaB U CTPOECHUE, CBOMCTBA ﬁ;f:;::éi?ﬁf
13 | DTWieH U NPONUIIEH — MPOCTEHIINE MPECTaBUTEIN ATKEHOB bubmmorexa LIOK
https://m.edsoo.ru/
14 [IpaxTuueckas padora Ne 2. «IlomyueHue sTuieHa u u3ydueHue Bu6mmoteka [IOK
€ro CBOMCTB)» https://m.edsoo.ru/
15 Anxanuensl. byramuen-1,3 u metmiOyramuen-1,3. [lomyuenue bubnnoreka [JOK
CUHTETHYECKOr0 Kay4yyKa U PE3UHBI https://m.edsoo.ru/
16 AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUN Bbu6moteka [IOK
psal. ALIETUIIEH — MPOCTEUIINHN MPEeACTaBUTEIb AIKHHOB https://m.edsoo.ru/
17 | BbluucieHus no ypaBHEHUIO XUMUUYECKOU peakluu BH6JIIHOTeKa LOK
https://m.edsoo.ru/
18  Apensi: 6eH301 U TOMyosn. TOKCHUHOCTh apeHOB Eggjﬁgf:;;?:a}(
19 | IlomyuyeHue u NpUMEHEHUE aPEHOB
20 = dusmyeckue U XMMHUYECKHE CBOMCTBA OEH30J1a bubmorexa [OK
https://m.edsoo.ru/
21 ['eneTnueckas cBs3b yIIIEBOJAOPOAOB, MPUHAJIEKANTUX K but6mmoreka [IOK
Pa3IMYHBIM KJ1accaMm https://m.edsoo.ru/
[IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOJIOB: TPUPOIHBIN ra3 u
22 H(I))H}IIDTHHLIe HeTsIHBIC ra3}fl)1, He(bITleH iponyinljl ei'é BH6J_1HOTeKa LOK
https://m.edsoo.ru/
nepepadoTKu
[IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB: TPUPOIHBIN ra3 u
23 ncl))n}llonfme He(TSAHBIC ra3}1/>1, He(bIlepn f[po;[yinl,)l eﬂé bubmmorexa [IOK

nepepadboTKu

https://m.edsoo.ru/




bubnunorexa LIOK

24 | KpekuHr HeTenpoayKTOB
P rernpory https://m.edsoo.ru/
bub6nmoreka [IOK
25  KoKcoXuMHYeCcKoe MPOU3BOJICTBO
https://m.edsoo.ru/
26 O06o00meHne U cUCTeMaTHU3alluKl 3HAHUH 110 TeME bu6nmoreka [IOK
«YTIIEBOAOPOIBD) https://m.edsoo.ru/
bubnunoreka LIOK
27  KontponbHas paboTa mo pasaeny «YTIeBOI0POAbD»
P P PAREIY HOPOA https://m.edsoo.ru/
28 [IpenenbHble OJHOATOMHBIC CIIUPTHI: METAHOJ U ATAHOJI. bubmmoreka [JOK
Bonoponnas cBsa3b https://m.edsoo.ru/
29 Ilonydenue u npuMeHeHNE OTHOATOMHBIX CIIUPTOB buGnuorexa [IOK
Y P P https://m.edsoo.ru/
. bubnnorexa [{OK
30 ®dusunyeckue U XMMHUYECKUE CBOMCTBA
https://m.edsoo.ru/
bubmmoteka IIOK
31  MHOroatoMHbIE COUPTHI: ITUIEHTIUKOIb U TIULEPUH
https://m.edsoo0.ru/
32 @DeHo: CTpOCHUE MOJIEKYIIbI, PU3NYECKHE U XUMHUECKHE bubmuorexka [IOK
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/
33 Anpaerunpl: CTpoeHHE MOJIEKYJITBI popMabaeTuia. bubmuoreka [IOK
dyHKIMOHaANBHAA rpynna. MzoMepus u HomeHkIaTypa https://m.edsoo.ru/
34 CaoiictBa anbierugoB. opmanbaeru 1 aleTaibIeru/; bubmmoreka [JOK
MOJyYEHUE U TPUMEHEHUE https://m.edsoo.ru/
35 ALIETOH — Ipe/ICTaBUTENIb KETOHOB. CTPOEHUE MOJIEKYJIbI. bubnuotexa [JOK
IIpumMeHeHue https://m.edsoo.ru/
36 OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE KUCTIOTHI: H30MEPHS bubnmnoreka [JOK
Y HOMEHKJIaTypa https://m.edsoo.ru/
37 [TonydyeHne u cBONCTBAa OTHOOCHOBHBIX IIPEJEIBbHBIX bubmuotexa [JOK

KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/




38 [Tpumenenne npeaeabHbIX KapOOHOBBIX KUCIOT. KpaTkuit Bbu6muotexa [JOK
CBEJICHUS O HEMPEIeTbHBIX KapOOHOBBIX KHCIOTaX https://m.edsoo.ru/
39 [TpakTuueckas padora Ne 3. «CBoicTBa pacTBOpa yKCYCHOMN bubnmnoreka HOK
KHUCJIOTBD» https://m.edsoo.ru/
40 [IpakTuueckas pabora No4. «Perienne skcriepuMeHTaTbHBIX bubmmoreka [JOK
3a7a4 Ha pacro3HABaHUE OPraHUYECKUX BEIICCTBY https://m.edsoo.ru/
a1 CreapuHOBas U OJICMHOBASI KUCJIOTHI, KaK MPEICTABUTENN bubmmoreka [JOK
BBICITUX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/
42 KonTponbnas padora Ne3. [To temam «CriupTsl, EHOIBL, bubnuoreka [IOK
aIbJETUbl, KETOHBI U CIIUPTHD) https://m.edsoo.ru/
43 MBpiia Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIIEe Bbu6moreka [IOK
NENCTBUE https://m.edsoo.ru/
44 CrnosHble 3¢upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KHUCIOT. bubmmnoreka HOK
I'unponus cnoxHbIX 3¢pUpoB https://m.edsoo.ru/
45 | XKupsl: ruponn3, NpUMEHEHHE, OMOJIOTHYECKAsl POJIb )KUPOB brbmmorexa LIOK
https://m.edsoo.ru/
16 VYrneBopl: cocTaB, kinaccudukaius. Baxkueiimme bu6nmorexa LIOK
MpEeACTaBUTENH: TII0K03a, GPYyKTO3a, caxaposa. https://m.edsoo.ru/
47  TI'moko3za. Haxoxnenue B npupoje. [Ipumenenue. E;ISSH/I;IS]T:JZ?S/K
43 dusnyeckre 1 XUMHYECKHE CBOMCTBA IJTIIOKO3bI. Prbo03a bubmuoreka [{OK
Ne30KcHpru0o03a. https://m.edsoo.ru/
bubnunoreka LIOK
49 | Onurocaxapunsl. Caxaposa. https://m.edsoo.ru/
Kpaxman — mpencraBuTeb NPUPOAHBIX TOTUMEPOB.
50 Cbimqecxnel; iHMI/IquKHe fBOI:TICiBa. HaxomﬂepHHe B buGnnorexa [IOK

npupoze. [Ipumenenue.

https://m.edsoo.ru/




[ennrono3a — npeacTaBUTENb IPUPOAHBIX IOJIUMEPOB.

. bubnuorexa [JOK
51  ®wusunyeckue U XMMHYECKUE CBOMCTBA. HaxoxneHue B
https://m.edsoo.ru/
npupoze. [ Ipumenenue. AuieraTHoe BOJIOKHA.
[TpakTudeckas padorta Ne5. «Perenne skcriepuMeHTaTbHBIX
bubnunoreka LIOK
52  3aja4 Ha MOJIyYEHUE U PACIIO3HABAHUE OPTraHUYECKUX
https://m.edsoo.ru/
BEILIECTBY.
53 KonTponbnas padota Ned. [To pazneny bubnnorexa [JOK
«Kucnopoacoaepaiye OpraHn4ecKue COeIUHECHUS» https://m.edsoo.ru/
bubnuoreka [IOK
54  AMMHBI: METUJIAaMUH U aHUJIMH
https://m.edsoo.ru/
55 AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OPTraHUYECKUE COSTMHECHHS, bubnnoreka [JOK
ux onosornyeckoe 3HaueHue. Ilenrumnl https://m.edsoo.ru/
. bubnnorexa [{OK
56  ®dusmnyeckue U XMMHUYECKUE CBOMCTBA aMUHOKHCIIOTHI.
https://m.edsoo0.ru/
57  benku Kak IpUPOAHBIE BHICOKOMOJIEKYJIIPHBIE COETMHEHUS bubmmorexa [IOK
pup YIP https://m.edsoo.ru/
58 duznyeckue U XuMuIeckue cBoiicta. [IpeBpaienus 6e1KoB B bubmuoreka [IOK
opranusMme. Ycrexa B U3y4eHHH U CUHTe3¢ OeIKOB. https://m.edsoo.ru/
59 [TonsiTue 06 a3oToCoACPIKANTUX TETEPOLIMKITUIECKUX bubmuoreka [IOK
COCJTMHCHMUSIX. https://m.edsoo.ru/
bubnuotexa [JOK
60  HykienHOBBIE KHCIIOTHI. 1
https://m.edsoo.ru/
but6mmorekxa [IOK
61  XuMHSA U 370pOBbE YEIOBEKA.
https://m.edsoo.ru/
62 OCHOBHBIE TIOHSTHSI XUMHH BRICOKOMOJIEKYIISIPHBIX bubnuotexa [JOK
COoeIMHEHNH https://m.edsoo.ru/
63 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX bubnmoreka [JOK

COCTUHEHUM.

https://m.edsoo.ru/




bubnunorexa LIOK

64 = CuHTETHYECKHE KayuyyKH. 1 https:/m.edsoo.ru/
65  CuHTeTM4ecKre BOJIOKHA. 1 bubmmorexa LJOK
https://m.edsoo.ru/
66 [IpakTuueckas padbora Ne6. «Pacno3HaBaHue miactTMace u 1 bubmmoreka [JOK
BOJIOKOHY. https://m.edsoo.ru/
67 HroroBas KOHTpOJIbHAS PabOTa MO KypCy OpraHNYeCKOH 1 bubmmoreka [JOK
XUMUU. https://m.edsoo.ru/
68 O06o001IeHre 3HAHUH TI0 KypCYy OPTraHUYECKON XUMUH. 1 bubnnoreka [JOK
Oprannueckasi XMMHsl, 4Y€JIOBEK U MPUPO/IA. https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68




11 KITACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bceero H3yYeHUs oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAsI KOHDUTYpALTHS 1 bubnnoreka [JOK
aTOMOB https://m.edsoo.ru/
5 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 3aKOH COXPAHEHUS U 1 bubnuorexa [JOK
MPEBPAILICHUS SHEPTUU TTPU XUMUUECKUX PEaKIIUX. https://m.edsoo.ru/
3 3aKOH MMOCTOSIHCTBA COCTOSIHUS BellecTB. BemecTa 1 bubnnorexa [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOCHHS. https://m.edsoo.ru/
[Tepuonnueckuii 3akoH u [lepruoanyeckas cUCTEMa XUMHUYECKHUX
. bubmuorexa [JOK
4 anemeHToB J[. 1. MenaeneeBa, UX CBSI3b C COBPEMEHHOM 1
. https://m.edsoo0.ru/
TEOpHE CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIIEMEHTOB U
5 WX COEIMHEHMH I10 TpynnaM U neprojaM. 3HaueHHue 1 bubnunoreka [JOK
MEPUOINYECKOTO 3aKOHA U CUCTEMBI XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/
JI.. MenneneeBa B pa3BUTUN HAYKU
6 CrtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKHUX 1 bubnnorexka [HOK
JJIEMEHTOB https://m.edsoo.ru/
7 [Tonoxenue B [ICXD Bomopoaa, TaHTAHOUOB, aKTHHOUIOB U 1 bubnmuorexa [JOK
HCKYCCTBEHHO TMOJIYYECHHBIX 3JIEMEHTOB https://m.edsoo.ru/
bu6mmorexa [IOK
8 BasieHTHOCTB ¥ BaJieHTHBIE BO3MOYKHOCTH aTOMOB 1
https://m.edsoo0.ru/
9 CrpoeHue BeniecTBa. XuMudeckas CBsi3b, €€ BU/Ibl; HOHHAS 1 bubnuoreka [IOK

CBs3b, MCXaHNU3MBbI 06p330BaHI/I${ KOBaJICHTHOM CBSI3U.

https://m.edsoo.ru/




bubmuorexa [JOK

10  Meramnueckas U BOJOPOJHAs CBA3b 1
https://m.edsoo.ru/
1 [IpocTpaHCcTBEHHOE CTPOECHUS MOJIEKYJT HEOPTaHUYECKUX U 1 bubmumoreka [IOK
OpraHM4YeCKHUX BEIIECTB https://m.edsoo.ru/
12 DnekTpooTpulareabHOCTh. CTeneHnb okucieHus. Bemecrsa 1 bubnnoreka [HOK
MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS https://m.edsoo.ru/
13 Tunel KPUCTAIIIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB. 1 bubnnoreka [JOK
[TpyuyrHBI MHOTOOOPA3Us BELIECTB https://m.edsoo.ru/
bubmuorexa [JOK
14 IlonsiTHE O AUCTIEPCHBIX CUCTEMAX. 1
https://m.edsoo.ru/
bubmuorexa [JOK
15 | HcTuHHBIE U KOJUIOUJHBIE PACTBOPHI. 1
https://m.edsoo.ru/
16 MaccoBast oIS BEIECTBA B PacTBOPE 1 bubnmorexa [IOK
p p https://m.edsoo0.ru/
17 KontponbHas padora Nel no teme «I[1CXD u xumuueckuit 1 bubnuoreka [IOK
CBA3b» https://m.edsoo0.ru/
Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX
. bubnuoteka [JOK
18  coenuHenuil. ['eHeTHUECKas CBSI3b HEOPTaHUYECKUX BEILIECTB, 1
https://m.edsoo0.ru/
Pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMuueckux peakivii B HeOpraHu4eckoi u
19 OpraHUYEeCKON XMMHUH. 3aKOH COXPaHEHHUS MacChl BEILIECTB; 1 bubnuorexa [JOK
3aKOH COXPaHEHHs U IIPEBpaIlECHUs SHEPTUH IIPU XUMUYECKUX https://m.edsoo0.ru/
peakusax
Krnaccudukanys XuMuueckux peakivii B HeOpraHuueckoi u
20 OpraHNYEeCKON XMMHUH. 3aKOH COXPaHEHHS MacChl BEILIECTB; 11 bubnnorexka [JOK

3aKOH COXPAHEHUS M MPEBPAILCHUS SHEPTHH TPU XUMUICCKUX
peaKIusix

https://m.edsoo.ru/




bubmuorexa [JOK

21  OkuCIHTENbHbIE — BOCCTAHOBUTEIIbHBIE PEAKIINN https://m.edsoo.ru/

bubnnoreka [HOK
22 CkopocTh XuMu4eckux peakiuu. OOpaTumble peakitu. https://m.e dsogru /

23 DakTOphl, BIUAIOIINE HA CKOPOCTh XMMUYECKUX PEaKLUI BH6J_IHOTeKa HOK
https://m.edsoo.ru/

24 Karanuzarops! u uaruouropsl. Karanus E;ISSE;T;Z?PUIK

25  XMMHUYECKOE PaBHOBECHE U YCIIOBUS €TI0 CMEILICHUS bubnnorexa LIOK
https://m.edsoo.ru/

26 [TpakTuueckas padora Ne 1. « Bnusitaue pa3nuvHbX (akTOpOB Ha bubnunoreka [JOK
CKOpPOCTh XMMHYECKON PEAKIIUM» https://m.edsoo.ru/

97 DIEeKTPONUTHYECKAs! AUCCOLMALMS. DIEKTPOIUTHI U bubnmnoreka [JOK
HEDJICKTPOJIUTHI https://m.edsoo.ru/

28 CuiibHbIe U ci1a0ble 2NeKTpouThL. [ToHsATHE 0O BOIOPOTHOM bubnuotexa [JOK
nokazarene (pH) pactBopa. https://m.edsoo.ru/

29  Peaknuu MOHHOrO OOMEHa. EEESSH;I;T:;ZL)IS/K

30 T'maponn3 opraHUYECKUX U HEOPTraHMYECKUX BEIIECTB BH6J_IHOTeKa HOK
https://m.edsoo0.ru/

31  T'uaponu3 OpraHUYECKUX U HEOPraHMUECKUX BEIIECTB bubnmorexa LIOK
https://m.edsoo.ru/

32 OKuUCIUTENFHO-BOCCTAHOBUTEIbHBIC peakiuu. [loHsTre 00 bubnuotexa [JOK
JJIEKTPOJIN3E PACIIJIaBOB U PACTBOPOB COJIEH https://m.edsoo0.ru/

33 Kontponbnas padota No2 no pazneny «TeopeTndeckre OCHOBBI bubnmnoreka [JOK

XUMHUN»

https://m.edsoo.ru/




Merautbl, ux noJsioxenue B [lepuogunyeckoii cucreme

Bbubanoreka [IOK
34  xummyeckux dneMmeHToB . 1. MenaeneeBa 1 0cCOOCHHOCTH 1
https://m.edsoo.ru/
CTPOCHHUS aTOMOB.
bubmuoreka [JOK
35  OOmue cnocoOs! MONIyUYEHNS] MEAIIIIOB.
H Y https://m.edsoo.ru/
36 CruiaBbl METaLIOB. DIEKTPOXUMUUYECKUN PSiJ] HAPSHKEHUM bubnmoreka [JOK
METaJlJIOB https://m.edsoo.ru/
37 I1 0 KOppo3 eraioB. CriocoOsl 3a OT KOppoO3 bubmorera [JOK
OHSTHE O K nu MetaiioB. CIn Bl WUTEI OT K 15074
pp - pp https://m.edsoo.ru/
33 B3aumopeiicTBre METaIIOB C IPOCTHIMU U CO CIOKHBIMHU bubnnoreka [JOK
BELIeCTBaMHU https://m.edsoo.ru/
39 XHWMHYECKHE CBOMCTBA BAKHEUIIINX METAIIOB (JINTHUMA, HATPHH, bubnnoreka [JOK
KaJIUi) U UX COSTMHEHUN https://m.edsoo.ru/
40 XUMHYECKUE CBOMCTBA BAKHEHUIITUX METAILIIOB (OepHILIHIA, bubnuotexa [JOK
KaJIbIIMH, MAaTHUW) ¥ UX COSAMHEHUIN https://m.edsoo.ru/
. . . . bubnuoteka [JOK
41 XUMHUYECKUH CBOMCTBA A IIOMUHUI U UX COeTUHEHUN
https://m.edsoo.ru/
. . bubnuoteka [JOK
42  XUMHYECKHUE CBOMCTBA XpOMa, MEIU U UX COEANHEHUN
https://m.edsoo.ru/
. . bubnuorexa [JOK
43  XuMHYeCcKHe CBOMCTBA IIMHKA, jKejie3a U UX COCIANHEHUIN
https://m.edsoo.ru/
Bubnmoreka IIOK
44 CriaBbBI METAJIJIOB 1
https://m.edsoo.ru/
5 0O oKe eTaIIo bubnmnoreka [JOK
KCHUIBI ¥ THIPOKCHUILI METAJIOB
g P g https://m.edsoo.ru/
16 [IpakTryeckas pabora Ne 2. "Pemienne skciepuMeHTaIbHBIX bubnuoreka [IOK

3a7a4 1mo reme «MeTauib»"

https://m.edsoo.ru/




bubmuorexa [JOK

47 KourpomnsHaas padora Ne3 1o paszzeny «MeTtauisn
R p pasiey https://m.edsoo.ru/
Hewmeramnbl, ux nonoxenue B [leprnoanueckoit cucreme
bubmuoreka [JOK
48 xuMu4deckux saeMenToB J[. 1. MenzaeneeBa u 0COOCHHOCTH
https://m.edsoo.ru/
CTPOCHHUS aTOMOB
49 dusnuecKkre CBOMCTBA HEMETAILIOB. AJNIOTPOIUSI HEMETAIIJIOB bubnmoreka [JOK
(Ha mpuMepe KucIopoa, cepsl, pocdopa u yriepoxaa) https://m.edsoo.ru/
. . bubmuorexa [JOK
50  XuMHUECKHE CBOMCTBA YIepoja, KPEMHUS U UX COSTUHEHUN
https://m.edsoo.ru/
o N bubanorexa LIOK
51 = Xumuueckue cBOICTBa a30Ta, Gpochopa 1 X COCTUHEHUH 1
https://m.edsoo.ru/
. . bubnuorexa [JOK
52  XuMHYECKHE CBOMCTBA KHCIIOPOJI, Cepa U UX COCTUHCHUM
https://m.edsoo.ru/
53  Xumwuueckue cBOMCTBa (PTOP, XJIOp U UX COSTUHEHUS bubmmorexa [TOK
P> p https://m.edso0.ru/
bubnuoreka IIOK
54 OKCHUIBI HEMETAJIOB 1
https://m.edsoo.ru/
55 Kucnopoxaconepkamiue KUCIOTEI bubmmorexa [IOK
poa p https://m.edsoo.ru/
. . bubnmnoreka [JOK
56 OKHCIUTENBbHBIE CBOMCTBA CEPHOU KUCIOTHI
https://m.edsoo.ru/
. . bubnuorexa [JOK
57 OKUCINUTEBHBIE CBOMCTBA a30THOMN KHUCIIOTHI
https://m.edsoo.ru/
. bubnuorexa [JOK
58 Bonopoansie coenMHEHNIT HEMETAIIIIOB
https://m.edsoo.ru/
. . bubnuorexa [JOK
59  I[IpuMmeHeHHEe Ba)KHEUIINX HEMETAIIOB U UX COSIUHEHUN

https://m.edsoo.ru/




006001IeHMEe ¥ cucTeMaTu3anud 3Hanuil no reMme «Hemeraiuiby.

60  BpruucieHus 1o ypaBHEHUAM XUMUYECKUX PEAKIIUI 1 1 bubmmorexa LIOK
yp N peartt https://m.edsoo.ru/
TEPMOXUMHYECKUE PACUETHI
61 [Tpaktuyeckas padora Ne 3. «Perienne skcriepuMeHTaTbHBIX 1 bubnuoreka [IOK
3aj1a4 rno reme "Hemeramist"» https://m.edsoo.ru/
bu6 e OK
62  KourtponpHas pabora Ned no remam «Hemeramibn 1 nonorexa L
https://m.edsoo.ru/
63 AMdoTepHbIe HeOpraHM4eCKHe U OPraHMYECKUe COCTUHEHUSI. 1 bubnunoreka [JOK
I'eneTnyeckas CBA3b HEOPraHNYECKUX U OPraHUYECKUX BELIECTB https://m.edsoo0.ru/
64 Ponb xuMun B o6ecrieueHHH 3KOI0TH4ECKON, SJHEPreTHYECKOH 1 1 bubmmoreka [IOK
MUIIEBON OE30IaCHOCTH, PA3BUTHH MEIUITUHBI https://m.edsoo.ru/
65 [Ipencrasnenus: 00 0OMIMX HAYUHBIX MPUHIIUAIIAX 1 bubnuorexa [JOK
MPOMBIIUIEHHOTO MOJYyYeHUsI BAXKHEHIINX BEILIECTB https://m.edsoo.ru/
bu6nmoreka [JOK
66  YenoBek B MHUpE BEIIECTB U MAaTEPUAIOB 1
pe Belll P https://m.edsoo.ru/
b K
67  Urorosas koHTposbHas padoTta Ne5 1 nommorexa 110
https://m.edsoo.ru/
bubnnorexka [JOK
68 XuUMUA U 300pOBbE YEIOBEKA 1 nosmorexa L
https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




B ¢denepanpHpIX M pervoHanbHBIX MPOLEAYpax OLIEHKH KayecTBa OOpa30BaHUs HCIOJIb3yeTcs
nepedeHpb (Koau(pUKaTop) pachpeleNieHHbIX IO KiiaccaM MpOBEpsSeMBbIX TpeOOBaHWI K pe3yibTaram
OCBOCHHSI OCHOBHOM 00pa30BaTelIbHON IMPOrpaMMBbl CpeIHEro OOIIero OOpa3oBaHUS M DIIEMEHTOB

COACPKAHUA IO XUMUMU.

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K pe3yJibTaraM 0CBOCHUSA

OCHOBHOM o0Opa3oBareibHOI nmporpammbl (10 kiacc)

Kon
IIPOBEPSIEMOTO
pe3yJiprara

1 TeopeTnueckre OCHOBBI OPraHUYeCKON XUMUHU

1.1 ChopMHpPOBAHHOCTH MIPEICTABICHUN 0 XUMUYECKOH COCTABIISIONICH €CTeCTBCHHOHAYYHON
KapTUHBI MUPA, POJIM XMUMHUU B TIO3HAHUU SIBJICHHUM MIPUPOJIBI, B (DOPMUPOBAHUHU MBILLICHUS
U KyJIbTYpBl JJUYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOJMMOM ISl peIIeHHs
MPAKTHYECKHUX 3374 U SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3/I0POBBIO U
[IPUPOIHOU Ccpefie
1.2 Biagenue cucteMoll XMMHYECKUX 3HAHMM, KOTOpass BKJIIOYAET: OCHOBOIMOJATrarolIve
NOHATUSL (MOJIEKYNa, BaJIEHTHOCTb, 3JEKTPOOTPULIATENILHOCTb, CTENEHb OKHUCIIECHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIM OOBEM, YIIEpOJHBIA CKEJET,
(GyHKIMOHANbHAS TPYMIA, PAaIUKal, H30MEPHs, N30MEPbl, TOMOJIOIMYECKHI Psijl, TOMOJIOTH,
VIJIEBOAOPOABI, KUCIOPOA-U a30TCONIEpIKaIe COCTUHEHUS, OHOJIOTMYECKH aKTUBHBIC
BeulecTBa (YIVIEBOAbI, JKUPBI, OEJIKM), MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIDHBIE COSAMHEHHUS); TEOPUU U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOSHUS
oprannyeckux BemiectB A.M. ByTieposa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH,
(dakToNOTHYEeCKHEe CBEIEHUs O CBOMCTBaX, cOCTaBe, MOJIYYEHHH U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEMIIIMX HEOPTAaHMYECKUX W OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM ESITEIbHOCTU YEJIOBEKa
1.3 ChopMUPOBAaHHOCTh YMEHUH BBISIBISITH XapaKTePHbIE MPU3HAKU MOHATHM, YCTAHABIUBATD
MX B3aUMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIIME IOHATHS MPU ONHCAHUU COCTAaBa,
CTPOEHHUSI M TPEBPALIECHUI OPraHUYECKUX COCAUHEHHI
1.4 c(hOpMHUPOBAHHOCTh YMEHHH HCMOIb30BATh XUMHUYECKYIO0 CHMBOJIMKY JUJIsI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOW) (HOpMya OpraHUYECKHUX
BEILIECTB W YPAaBHEHUH XHMHUYECKUX PpEaKIMi, HW3rOTaBIMBAThb MOJEIN MOJIEKYI
OpraHMYECKHX BEIECTB JJs WJUIIOCTPALlMM HX XMMHMUYECKOTO M MPOCTPAHCTBEHHOI'O
CTpPOEHUs
1.5 CdopMHpPOBaHHOCTh YMEHUN yCTaHABIUBATh PUHAIIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB M0 UX COCTAaBYy U CTPOCHMIO K ONpeAeTEHHOMY Kiaccy (TpyIIe) COeAMHEHHUH
(yrmeBomopoabl, KHUCIOPOA M a30TCOAEP)KALIUE COETUHEHHS, BBICOKOMOJIEKYJISPHbBIE
COeMHEHUs), TaBaTh UM Ha3BaHuUs 1o cucreMarnyeckoil HomeHknarype (IUPAC)

[TpoBepsieMbie PeIMETHBIC PE3YJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
IPOrPaMMBbI CPETHEr0 O0MIeTO 00pa30BaHUS

1.5 CopMHpPOBAaHHOCTh YMEHHUS ONPEIENATh BHUIbI XMMHUYECKOM CBSI3U B OPraHUYECKHUX
COEAMHEHUSX (OMHAPHBIE U KPAaTHBIE)
1.6 CopMHpPOBAaHHOCTh YMEHHSI MPUMEHSTH: TMOJIOKEHUS TEOPUHM CTPOCHHSI OPraHUYECKHUX

BCIICCTB AM. EYTJ'IepOBa I 00BSICHEHHUS 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa
N CTPOCHUA; 3aKOH COXPaHCHHA MACChI BEIICCTB

2 YrneBogopoasl. Kuciaopoaconepkaiue 1 a3oTcoAepKallie OpraHU4eCKUE COCIUHEHMS.
BbICOKOMOJIEKYIISIpHBIE COeTMHEHUS
2.1 ChopMupoBaHHOCTH ~ yMEHHMI  NPUBOAUTH  TPUBHAIbHBIE  HA3BaHUSA  OTICIBHBIX

OpraHUYEeCKUX BEIIECTB (ITUJICH, MPOMIIICH, alleTUJICH, dSTUIICHTJIMKOIb, TUIIEPUH, PeHo,




dopmanberun, aneTanbIerujl, MypaBbUHAas KHCIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAs
KHCIIOTa, CTEApPUHOBAsSI KMCIIOTA, TII0K03a, (PPYKTO3a, KpaxMal, HEJUIII03a, TIUIIIH)

2.2

ChopMHpPOBAaHHOCTh yMEHHUW XapaKTEepPH30BaTh COCTaB, CTPOCHUE, (UINYECKHE U
XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IMUHBIX KJIACCOB OPraHUYECKUX
BelIeCTB (METaH, 3TaH, 3TUJICH, POMIIICH, alleTHIIeH, OyTaaueH-1,3, metunbOyramuen-1,3,
OCH30JI, METaHOJI, TAHOJI, STHJICHIIUKOJIb, TIIUIIEPHH, (DEHOI, alleTaabJICTH l, MypaBbUHAS
W YKCYCHAsl KUCJIOTBI, INIF0OK03a, KpaxmMaJl, IIeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTA)
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CdopMHPOBAHHOCTh YMEHHS HILTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKAY TUITUYHBIMU
MPEACTABUTEISIMU  Pa3IUYHBIX  KJIACCOB  OPraHUYECKUX  BEHIECTB  YpPaBHEHUSIMH
COOTBETCTBYIOLIUX XUMHUECKHX PEaKIUi C UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyl
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ChopMuUpOBaHHOCTh yMEHHUS XapaKTepU30BATh HCTOYHUKU YIJIEBOIOPOIHOTO CBHIPhS
(HedTh, MPUPOIHBIN Ta3, YroJb), CIIOCOOBI UX MEPEePaOOTKH U MPAKTUYECKOE MPUMECHECHHE
POYKTOB IepepaboTKH

XUMHA U KU3Hb. PacuéThl

3.1

CdopMHpPOBAaHHOCTH YMEHHH BJIAJICTh CUCTEMOMN 3HaHWH 00 OCHOBHBIX METOAAX HAYYHOTO
[MO3HAHUSI, UCIOJIb3YEMbIX B XUMHUHU IPU U3YYEHHHM BEIIECTB U XUMUYECKHX SBICHHUU
(HaOnrofieHne, M3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE), MCIIOIb30BAaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JJISl NPUHATUS PEIICHUN B KOHKPETHBIX XU3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CdopMHupoBaHHOCTHh YMEHHI COONIOAATh MpaBuiIa MOIb30BAHUS XUMUYECKOU MOCYION U
nabopaTopHBIM OOOPYIOBaHMEM, a TaKKe TMpaBWiIa OOpAaIIeHUs C BEHIECTBAMU B
COOTBETCTBUU C MHCTPYKLHSIMH IO BBITOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OMBITOB

3.3

CdopMHpPOBAaHHOCTh YMEHHUI IUTAHUPOBATH W BBIOJIHATE XUMHUYCCKUH DKCICPUMEHT
(mpeBpallleHus: OpraHNYECKUX BEIIECTB MIPU HArPEBAHUH, MOJyYeHUE ATHIICHA U U3yUeHUE
€ro CBOICTB, KaUECTBEHHBIC PEAKIMH OPTraHWYECKUX BEIICCTB, JCHATYpaIis OCIKOB MpH
HArpEeBAaHUM, IIBETHBIE pEaKIMH OEJKOB) B COOTBETCTBHUM C MpaBUJIAMH TEXHHUKHU
0€30MaCHOCTH TpU OOpaleHHH C BEIECTBAMH H JIAOOPATOPHBIM 00OpYyIOBaHUEM;
MPEICTaBIATh Pe3ylIbTaThl XUMUYECKOTO JKCIepuMeHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOLLIUX peakui U (OPMYJIMPOBATh BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB

3.4

ChopMUpOBaHHOCTb YMEHHMI NPOBOAWUTH BBIUMCIEHUS IO XHUMHYECKMM YPaBHEHUSIM
(Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIIECTBA WU MPOILYKTa PEAKIMU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB MU MPOJYKTOB PEAKIIHH)

3.5

CdopMHpPOBAaHHOCTh YMEHMHW KPUTHYECKU aHAJIM3MPOBATh XMUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpesicTBa MaccoBoit nH(popmaryu, cetb HTepHET 1

JpyTHE)

3.6

CdopMHpOBaHHOCT, YMEHHI COONMIOAATh MpaBUiIa SKOJIOTUYECKH IE€JIeCO00pa3HOTro
MOBEJCHUSI B OBITY M TPYAOBOU JACSITEIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBBS U
OKpY’Karollled MPUPOAHOM CpeAbl, OCO3HABaTh OINACHOCTh BO3JACMCTBUS Ha IKUBbIE
OpraHU3Mbl OMPENEIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAas cMbIch mokaszarens [1/IK
(mpenensHO AOMYCTUMOMN KOHIICHTPAIMH ), MOSICHATH HA MPUMEPAX CIOCOOBI YMEHBIICHUS

Y IPEJOTBPAIIEHUS UX BPETHOTO BO3ACHCTBUS HA OPTaHU3M YeJIOBEKa

IIpoBepsiemble 2j1eMeHThI coaep:kaHus (10 kiacc)

Kon

[TpoBepsieMblil 3JIEMEHT CONIEPIKAHUS

TCOpCTH‘-ICCKI/IC OCHOBBEI OpFaHHqCCKOﬁ XHUMHUHU

1.1

Hpe}I[MeT OpFaHquCKOﬁ XUMUU: €€ BO3HHUKHOBCHHEC, PAa3BUTUC U 3HAYCHUC B ITOJYUCHUU
HOBBIX BEILIECTB M MaTepuasioB. Teopusi CTpPOEHUsS OpPraHMyecKuX coeauHeHui A.M.
byTtnepoBa, €€ OCHOBHBIE MMOJOKEHHS

1.2

CrpykTypHbIe (OPMYNIBI OPraHUYECKHX BELIECTB. [ OMoyIOTus, M30MepHs. XUMHUYECKass
CBSI3b B OPTaHWYECKUX COEIMHEHUSX - OJMHApHbIE U KpaTHbIe CcBsi3U. [IpencraBineHue o
KJ1acCU()UKAIIMU OPraHUYeCKUX BEIIECTB




1.3

HoMmeHknatypa opraHMuecKUX CO€AMHEHUH (CucTeMaTHyeckas) U TPUBUAIbHbIC Ha3BaHUS
BAKHEUILUX IPEICTABUTEIIECH KJIACCOB OPraHUYECKUX BEILECTB

YrneBonopoasl

2.1

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKHH psia. MeTraH M 3TaH -NpoCTeHIIne
MPEICTABUTENIM AJKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA (PEaKIUU 3aMEIICHUS W
rOpeHus), HaXOXkJICHUE B IPUPOJIE, MOJIyYCHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsiA. DTUIEH U NPONWIEH -NpocTeiine
[IPEJCTaBUTENIN AJIKEHOB: (PU3UYECKUE U XUMUYECKHE CBOMCTBA (peaKkLUy THAPUPOBAHHUS,
raJIOT€HUPOBAHUs, TUAPATALIMH, OKMCIEHUS U IOJMMEPHU3aLIUK ), OJyUYEHUE U IPUMEHEHUE
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Ankanuenbl: Oyramuen-1,3 u metwnOyranuen-1,3: cTpoeHHE, BaKHEUIINE XUMHYECKHE
CBOMCTBA (peakius nonuMepusaiuu). [loayuyeHne CHHTETUYECKOTO KaydyKa U pe3UHBI
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTHMYECKHH psia. ALETUICH -
MPOCTEHINI TpPEACTaBUTENb AKWHOB: COCTaB, CTPOEHHE, (PU3UYECKHEe U XHMHUYECKHE
CBOICTBa (peakuuu rUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THPATALIUU, TOPEHUS ), TTOTYUYCHHE
U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (pu3MUecKue M XHUMHUECKHE CBOICTBa (peakiuu
raJIOr€HUPOBAaHUS U HUTPOBAHMUS), [TOJIyYE€HUE U TpUMEHEHHE. Toilyon: cocTaB, CTPOEHHUE,
¢dbuznueckne MW XUMHUYECKHE CBONCTBA (pEaklWu TaJOTeHUPOBAHUS M HUTPOBAHMUS),
[oJlyueHue M IpuMeHeHue. TOKCHMYHOCTb apeHoB. [eHeTnueckas CBA3b MEXKIY
YIJIEBOJIOPO/IaMU, MPUHAJICKAIIMMHU K Pa3IMYHBIM KJIaccaM

2.6

[TpupoaHbIe UCTOYHHUKH YTIEeBOAOPOnOB. [IpupoaHblii Ta3 U MomyTHbIE HE(TSIHBIE Ta3bl.
Hedts n e€ mnpoucxoxnenue. CrocoObl nepepadOTKH He(TU: IMEeperoHka, KPEeKUHT
(TepMUYECKHH, KaTaJUTUYECKUil), mnuponu3. IIpogykTel mepepaboTKu HepTH, HX
[PUMEHEHHE B IPOMBIIIJIEHHOCTH WU B ObITy. KaMeHHBIH yroiab M HPOLYKTHI €ro
nepepadboTKu

KI/ICHOpOI[COI[Cp)KaH_II/IC OpraHn4YCcCKUC COCANHCHUA

3.1

[IpenenbHBIE OMHOATOMHBIC CHUPTHL. METAaHON W ASTAaHON: CTPOCHUE, (U3HUECKHE H
XUMHUYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMH MeETallJIaMH, TaJIor€HOBOJOPOJIaMH,
ropeHue), mpuMeHeHue. BomopoaHbie CBS3M MEXKIy MOJIEKYJIaMH CrupToB. JleilcTBue
METaHOJa U 3TaHOJa Ha OpPraHu3M 4YejoBeka. MHOroaToMHbI€ CIUPTHI. DTHIICHIJIUKONb U
[JTUIEPUH: CTPOCHHE, (UBMYECKUE M XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHUE CO
[IeTOYHBIMU METaJJIaMH, KaueCTBEHHAs peakliis Ha MHOTOATOMHBIE cIUPTHI). [leiicTBre Ha
opranu3M yesnoBeka. [[pumMeHeHne muuepruHa U 3THIICHIIMKOIIS

3.2

®deHom: cTpoeHUE MOJIEKYIIbl, PU3UUYECKHE U XMMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHoIIa.
[Ipumenenue deHona
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AJ'ILI[GFI/II[BI N KCTOHBEI. CDopMaan[erI/Iz[, aleTaJIbACTuA: CTPOCHHUC, (I)I/ISI/I‘-ICCKI/IC u
XUMHYCCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHSA U BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I),
IMOJIYYCHHEC U IIPUMCHCHHUC

3.4

OnHOOCHOBHBIE MpeebHbIe KapOOHOBBIE KUCIOTHL.. MypaBbHHAsl U YKCYyCHasi KUCJIOTBI:
CTpoeHHe, (U3NUECKHe U XMMHYECKHe CBOMCTBA (CBOMCTBa, 0OOIIMe Ui Kijacca KHUCTOT,
peakius dTepuuKalum), ToTy4eHne u npuMeHeHne. CTeapuHoBast U OJIEMHOBAST KUCIIOTHI
KaK MPEICTAaBUTEH BBICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIee JeiicTBIE

3.5

CroxxHble 2pHUpHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(HUPOB.
Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poiib KUPOB

3.6

YIIeBoAbl: cOCTaB, Kiaccuukamus yrieBoaoB (MOHO-, TU- U monucaxapusl). [roko3a -
MPOCTEHIIMIT  MOHOCAxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYNbl, (u3ndeckue u
XHUMHYECKHe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaoM meau(1l), okucienne aMMruadHbIM
pactBopoM okcuaa cepedpa(l), BoccTraHoBIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXKICHUE B
npuposie, MpUMEHeHue, Ouosioruueckas poyib. DortocuHTe3. DpyKTO3a KaK H30MEP

TJTIFOKO3bI. KanMaJ'I 1 ICJUII0JI03a KaK IIPHUPOAHBIC IMOJIUMCPHI. CTpO@HI/Ie Kpaxmaja H




1eJUTI01036. DU3MYECKHe U XUMHUYCCKHUE CBOWCTBA KpaxMmania (THIPOJH3, Ka4eCTBCHHAS
peaKIusi ¢ HOJIOM)

A3oTcoaeprKalliie OpraHMu4eCcKie COeIMHEHUS

4.1

AMHMHOKHCIIOTHI Kak aM(pOTepHbIC OpraHnyecKue coequHeHus. Du3ndeckre 1 XUMHICCKUE
CBOMCTBAa aMUHOKHCIIOT (Ha MpUMeEpe MIMIKUHA). bronornyeckoe 3HaueHre aMUHOKHUCIIOT.
[lenTrabl

4.2

benky Kak npupoAHbIE BBICOKOMOJIEKYJSpHbIE coequHeHus. llepBuuHasi, BTOpuUYHAs U
TpETHYHAsl CTPYKTypa OenkoB. XHUMHUECKHE CBOMCTBa OENIKOB: THIPOJIN3, JACHATypaius,
KaueCTBCHHBIC PEaKIMK Ha OeJKH

BBICOKOMOJ'ICKYJ'IHPHBIG COCAMHCHU

5.1

OCHOBHBIC TIOHSATHS XHMUH BBICOKOMOIJICKYJISIPHBIX COCI[I/IHCHI/II;'II MOHOMCp, MNOJIHMMEP,
CTPYKTYPHOEC 3B€HO, CTCIICHb IIOJMMEpHU3aAllUU, CPEAHAA MOJICKYJIsIpHasd Macca. OCHOBHBIC
MCETOIbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/II;'I - MOJIMMCPU3al s u
ITOJIMKOHJACHCAIUA
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3KCHGpI/IM€HTaHI>HI>Ie MCTOAbI M3YUCHHA BCUICCTB U UX HpeBpaHIGHI/If/'II O3HAaKOMJICHUEC C
o6pa3uaMI/1 IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAaydYKOB. HonyquI/Ie

CUHTETUYECKOIO Kay4yKa U pe3UHbI

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K pe3yJjibTaraM 0CBOCHUS

OCHOBHO# 00pa3oBareibHON mporpammbl (11 kiacc)

Kon

IIPOBEPSIEMOTO

pesysbrara

[TpoBepsieMmbie IpeAMETHBIE Pe3yIbTaThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHOM
MPOrpaMMBbI CpeIHEro o0mIero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI XUMUHU

1.1

Brnanenue cucteMoil XMMHUYECKHMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJIArarolue
MOHATHS (XMMHYECKHIA D3JIEMEHT, aroM, OJJIEKTpOHHas o0oJiouka aroma, s-, p-, d-
JJIEKTPOHHBIE opburanu aTOMOB, VIOH, MoOJIeKyJa, BaJICHTHOCT,
QJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCJICHUA, XUMHYCCKas CBsA3b, MOJIb, MOJIApHasA
Macca, MOJISIPHBIM 00BEM, KpUCTAJUIMYECKas pPEHIETKa, THIBl XUMHUYECKHX pPeaKLIui
(OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE, 3K30- U AHIOTEPMUYECKHE, pPEaKIUU HOHHOIO
o0MeHa), pacTBOp, HIEKTPOJIUTHI, HEIEKTPOJIUTHI, DIEKTPOIUTUYECKAsT TUCCOLUAIINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHMYECKOM peakluH, XUMHYECKOe
paBHOBECHE); TEOPHUM U 3aKOHBl (TEOpPHUsl ANIEKTPOJIUTUYECKOM  JHCCOLMALUH,
[lepuoanueckuii 3akoH J.1. Menzeneea, 3aKOH COXpaHEHUsI MacChl), 3AKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XMMHUH, (DAKTOJIOTMUECKUE CBEJEHHMS O CBOMCTBaX, COCTaBe,
MOJIy4eHUU U Oe30I1aCHOM HCIIOJIb30BAHUU BA)KHEHIIMX HEOPraHMYECKUX BEIECTB B
OBITY M IPAKTUYECKOH IeSTETLHOCTH YeJIOBEKa

1.2

CpopMUPOBAaHHOCTh YMEHUW BBISIBISITH XapaKTEpHbIE TMPU3HAKU U B3aUMOCBS3b
M3YUYCHHBIX MOHATUN, IPUMEHATH COOTBETCTBYIOLIUE MOHATUS IIPU OIUCAHUU CTPOECHUS
W CBOWCTB HEOPraHMYECKHX BEIIECTB U WX MPEBPAIICHUN; BBISBISATH B3aUMOCBS3b
XUMHYECKUX 3HAHUM C TOHATHUSAMHU U NPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB

1.3

BrageHre 0CHOBHBIMU METO/IaMU HAYYHOTO TIO3HAHMSI BEIIECTB U XUMUUYECKUX SBICHUN
(HabmroeHne, U3MEPEHHE, IKCTIEPUMEHT, MOJICIUPOBAHHUE)

1.4

ChopMUpPOBAaHHOCTh YMEHHMH ONpeNeNiaTh BaJEHTHOCTb M CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XMMHYECKOU CBSI3H
(KoBaJIeHTHasl, MOHHAs, MeETaJuIMYecKas, BOJOPOAHAsA) B COCIAMHEHMSX, THUI
KPUCTAJNTNYECKON PEeMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAsl, MOJIEKY/IsIpHAasl, HOHHas,
MeTaJUTMYeCcKast)

1.5

ChopMHpOBaHHOCT, YMEHMH ONpPENENiTh XapaKTep Cpelbl B BOIHBIX pPacTBOpPax
HEOPraHUYECKUX COCIUHEHUN




1.6

CdhopmMupoBaHHOCTh YMEHHSI KJIacCH(DUITPOBATh XUMHUYESCKUE PEAKIIMU 110 PA3IAIHBIM
MIpU3HAKaM (YUCITy M COCTaBy PEardpyrollux BELIECTB, TEINIOBOMY 3((deKTy peakiuu,
W3MEHCHHUIO CTETNICHEH OKHCICHHS OJIEMEHTOB, OOPaTHMOCTH pEaKIUH, YYaCTHIO
KaTajau3aropa)

1.7

ChopMUpOBaHHOCTh yMEHHUI COCTaBIATh ypaBHEHHS pEAKUUH pa3IM4YHBIX THIIOB,
[I0JIHBIE U COKPALEHHbBIE YPaBHEHUS PeaKLIUii HOHHOTO OOMEHa, YUUThIBask yCIOBUS, IIPU
KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA

1.8

ChopMupoBaHHOCT, YMEHHUI MPOBOAUTH PEAKIIUU, MOATBEPHKIAIOIINE KaueCTBEHHBIN
COCTaB Pa3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABAThH OINBITHBIM ITYTEM HOHBI,
[IPUCYTCTBYIOLIME B BOAHBIX PACTBOpPAX HEOPraHMYECKHX BEUIECTB

1.9

CdopmupoBaHHOCTH YMEHHI packpbIBaThL CYIIHOCTH OKHCIIUTEIIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIIUH MOCPEJCTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca ATHX
€aKIInil

1.10

ChopMUpOBaHHOCTh YMEHHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peaKkiuu
OT pa3JIMYHBIX (PAKTOPOB

ChopmupoBaHHOCTh YMEHUN OOBSCHATH XapaKTep CMEIICHUS] XUMHUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3aecTBus (mpunmun Jle [llarenne)

O61ua;1 W HCOPIraHNYCCKad XUMUS

CdopMupoBaHHOCT yMEHUM packpbiBaTh cMbica llepuogumueckoro 3akona JI.U.
MenzeneeBa M JIEMOHCTPUPOBATH €r0 CHCTEMAaTHU3UPYIOIIYI0, OOBACHUTENbHYIO U
IPOTHOCTHYECKYIO0 (DYHKIIUU

2.2

ChopMHUpOBaHHOCT, YMEHMI XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mepuomoB Ilepuomnyueckoil CHUCTEMBl XMMHYECKUX
snemenToB [I.M. MenzaeneeBa, ucnonb3yst NOHATUA "S-, p-, d-2neKTpoHHBIE opOuTanu",
"SHEepreTuuecKue ypoBHHU', OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M UX COCIUHEHHH Mo mepuonam u rpynmam llepuonnyeckoit
cucTeMbl XUuMUUueckux aiemMeHToB .M. Meneneena
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ChopMUpPOBAaHHOCTh YMEHHH XapaKTepu30BaTh (ONMMCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa  HEOPraHWYECKHWX  BELIECTB  pA3IMYHBIX  KJACCOB,  IOATBEPXkAATh
CYLIECTBOBAHME T€HETUYECKOM CBS3M MEXJIy HEOPraHMYECKUMHU BEIIECTBAMU C
[TOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX peaKLIUi
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ChopMUpOBaHHOCTh yYMEHUH YyCTaHAaBIUBaTh HPUHAMJICKHOCTh HEOPraHUYECKHUX
BELIECTB 10 UX COCTaBy K OMNpEIEeNEHHOMY Kiaccy (Tpymme) coequHeHHH (IpocThie
BEIIECTBA - METAJIbl M HEMETaJIbl, OKCHJbI, OCHOBaHUS, KHCIOTHI, am(oTepHbIe
THJIPOKCH/IBI, COJIN)

2.5

ChopMUpPOBAaHHOCTh YMEHHMH HCIIOIB30BATh XUMUYECKYIO0 CUMBOJIMKY JUIsl COCTaBIICHUS
(hopMyI1 BELIECTB U YpaBHEHUM XUMUUYECKUX PEaKLUii, CHCTEMaTHYeCKY0 HOMEHKIIATY Py
(IUPAC) u TpuBHanbHbIE HA3BaHUS OTJEIBHBIX HEOPraHMUECKUX BEIECTB (yrapHblii ras,
YIJIEKUCIIBIN ra3, aMMHaK, raiéHas u3BecTh, HeraéHas U3BeCTh, IUThEBas COJa, MUPUT,

U Ipyrue)

2.6

ChopMHupoBaHHOCT, YMEHHMM XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBA  HEOPTaHWYECKHUX  BELIECTB  pA3JMYHBIX  KJIACCOB,  IOATBEPXKAATH
CYLIECTBOBAHME T'€HETUYECKOM CBSI3M MEXKAy HEOPraHMYeCKUMHU BEIIeCTBAaMU C
[TOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX pPEaKIIUN

2.7

ChopMHupoBaHHOCT, YMEHUH IJIAHUPOBATb U BBINOJHATH XMUMHYECKHH HKCIEPUMEHT
(paznokeHue MepoKcHua BOJOPOJa B IMPUCYTCTBUM KaTalIU3aTopa, ONPEAEICHUE CPENIbI
pPacTBOPOB BEIIECTB C MOMOILBIO YHHBEPCAIBHOIO MHAMKATOPA, BIUSHHUE Pa3INYHBIX
(aKkTOpOB Ha CKOPOCTh XMMUYECKOH peakiiy, peaklui HOHHOTO 0OMeHa, KaueCTBEHHbIE
peakuuy Ha cynbdar-, KapOOHAT- M XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHUS, PELICHHE
HKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM "Mertamnsl" 1 "Hemeramnsl") B cCOOTBETCTBUU C
MpaBWJIaMU TEXHUKU O€30MacHOCTH NMpHU OOpaIleHUH C BELIeCTBAMHM U JabOpaTOpHBIM

O60py,Z[OBaHI/IeM; MNPpEACTAaBIISITE PE3YJIbTATbl XMMHUUYCCKOI'O ISKCIICPHUMCHTA B (bOpMe




3alyCy ypaBHEHUN COOTBETCTBYIOUIMX peakiuil U (GOpMyIHpOBaTh BHIBOABI HA OCHOBE
STUX PE3YJIbTATOB

2.8

CdopmupoBaHHOCTH YMEHUN COONIONATH TPABHIIA TIOJIB30BAHUS XUMUYIECKON TIOCYI0M 1
nabopaTopHbIM 00OpYIOBaHMEM, a TaKKe IpaBUiia OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIHUSIMH IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OTBITOB

2.9

ChopMHupOBaHHOCT, YMEHHMM XapaKTepu30BaTh XMMHUYECKHE IPOIIECCHI, JIeKAIIUE B
OCHOBE TMPOMBIIIICHHOTO TIOJIYYEHUsI CEPHOM KHCIOThl, aMMHakKa, a TaKxKe
c(hOpMUPOBAHHOCTH MPEICTABICHUI 00 OOIIKUX HAYYHBIX MPHUHIIMIIAX U DKOJIOTHUYECKUX
mpoOsieMax XMMHYECKOTO MPOU3BOJICTBA

XUMUS U )KA3HB. PacuéTel

3.1

CdopmupoBaHHOCTH MPECTABICHUI 0 XUMHYECKON COCTAaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpa, POJIM XMMHUH B TO3HAHHUU SIBJICHUM HPUPOIBI, B
(hOpMUPOBAHUN MBIIIUICHUSI U KYJIBTYpPhl IMYHOCTH, €€ (DYHKIIMOHATHHONW TPAMOTHOCTH,
HEOOXOMMOW NIl peIllleHUs] MPAKTUYECKUX 3a7ad U OSKOJIOTUYECKH OOOCHOBAHHOTO
OTHOUIEHUSI K CBOEMY 3/I0POBbIO ¥ IPUPOJIHOM Cpefie

3.2

ChopMHupOBaHHOCTh YMEHUN KPUTUYECKU aHAIM3UPOBATH XMMHUECKYIO0 HH(OpMAIIUIO,
[I0Jly4a€Myl0 U3 pa3HbIX HCTOYHHMKOB (CPEICTBA MacCOBOHl KOMMYHMKAllMM, CEThb
WHTepHeT u apyrue)

3.3

CpopMUpOBaHHOCTh YMEHHUHN COOMIOATh IpaBUJIa SKOJIOTHYECKH II€JIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJAOBOH JEATEIBHOCTH B LIETSX COXPAHEHHUS CBOETO 370POBbS U
OKpY>KarOILEH MPUPOIHOU CpeJIbl

3.4

Oco3HaBaTh OMACHOCTb BO3JIEHCTBUS Ha JKUBBIE OPraHU3MBbl ONPEACIEHHBIX BEILECTB,
noHumast cMbici nokaszatens [1JIK, moscHATe Ha mpumepax CcrocoObl YMEHBLICHHUS U
[IPEIOTBPALCHMSI UX BPEJHOTO BO3ACUCTBHSI HA OPraHU3M YEJIOBEKa

3.5

CpopMUPOBAaHHOCTh YMEHHI MPOBOAUTH BBIUYMCICHUS C HCIOJIH30BAHUEM IOHSATHUSA
""MaccoBas 10Jig BeIllecTBa B pacTBOpe", 0OObEMHBIX OTHOIICHUN ra30B MPU XUMUYECKUX
peaKIusax, MacCchl BEIIECTBA WK 00bEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO A dekra
peaKIuu Ha OCHOBE 3aKOHOB COXPAHEHHS MaCChl BEUIECTB, MPEBPAIEHUS U COXPAHCHUS

SHEPrUU

IIposepsiemblie 31eMeHTHI copepxanus (11 kiaacce)

Kon

HpOBCpHCMLIfI QJICMCHT COACPIKaHUA

TeopeTnueckre OCHOBbI XUMUHU

1.1

XUMUYECKUN dIeMeHT. AToM. Sapo aToma, HM30TONBL. DIEKTPOHHAs O000J0YKa.
DHEpPreTUYeCKue YpPOBHHU, TMOAYPOBHU. ATOMHBIE oOpOWTanu, S-, p-, d-DJIEMEHTHI.
Oco0eHHOCTH pachpeesieHUs dJIEKTPOHOB MO OPOUTANIIM B aTOMaX 3JI€MEHTOB MEPBBIX
YETBIPEX MEPUOIOB. DIIEKTPOHHAs KOH(UTYpAIHs aTOMOB

1.2

[lepuoguueckuii 3akoH u Ileproguueckas cucremMa XUMHUYECKUX diaeMeHToB J[.U.
MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA U [lepuonnueckoil cucTeMbl XUMHYECKHUX
anemeHToB  JI.M. MeHnneneesa ¢ COBPEMEHHOM TEOpUEW CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XWMHUYECKHX JJIEMEHTOB M OOpa3yeMbIX HMH
MIPOCTBIX U CJHOXHBIX BELIECTB MO IPyIIaM U MepuojaM. 3HAUCHUE MEPUOIUYECKOTO
3aKOHA B PA3BUTHUH HAYKH

1.3

Crpoenue BeliecTBa. XHUMHUYECKas CBA3b. BUIbI XMMHUYECKOW CBSA3U (KOBaJIEHTHAs
HETIOJSIpHAsl W TIOJISIpHAsi, WOHHAs, MeTajuinueckas). VOHBI: KaTHOHBI W aHUOHBI.
MexaHu3Mbl 00pa30oBaHMsI KOBAJIEHTHOW XWMHUYECKOW CBS3U (OOMEHHBIH M JOHOPHO-
aKIenTopHBIN). BogoponHas cBsi3b

1.4

BaneHTHOCTE. 3HeKTpOOTpI/II_IaTCJ'ILHOCTB. CrerneHb OKUCICHHS

1.5

BeiectBa MOJNEKYJIIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa

BelecTBa. THUIIBI KpUCTAJUIMYCCKUX pCI_I_IéTOK. 3aBUCHMOCTE CBOICTBa BCIICCTB OT THUIIQ




KpUCTauIMYeckord pemeTku. I[londarne o aucnepcHbIXx cucteMmax. VcTuHHBIE |
KOJJIOMJIHBIE pacTBOpbl. MaccoBas 10Jisl BEIIECTBA B PacTBOpE

1.6

Knaccuukamuss HeopraHMYeCcKHx coeauHeHuil. HomeHkiaTypa HeOpraHum4ecKHx
BELICCTB

1.7

Xumuueckass peakuus. Knaccupukamuss XMMHYECKUX pEaKUUii B HEOPraHMYECKOH U
OPraHMYECKOM XHMMHH. 3aKOH COXPAaHEHMS MAacChl BEILECTB, 3aKOH COXPAaHEHUA H
[IPEBPALLCHUS SHEPTUU IIPU XUMHUYECKUX PEAKIUAX

1.8

CKOpOCTh peakiiiu, e€ 3aBUCUMOCTb OT Pa3JIM4HbIX (HaKTOPOB

1.9

OOpatumble peaknuu. XuMHUYECKoe paBHOBecHe. DaKkTOphI, BIMSIONINE HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnun Jle [larense

1.10

OnekrponuTudeckas nucconuanus. CuiabHbe U cnadblie eKTponuThl. Cpena BOIHBIX
acTBOPOB BEIIECTB: KUCIIAsi, HEWTpasbHas, miejaouHas. Peakiyum nonHoro oomMeHa

OKHCIUTEIBHO-BOCCTAHOBUTCIIHLHEIC pCaKkuuu

HeOpraHI/I‘lCCKaH XHUMMHA

2.1

Hemerannel. [lonoxxenne HemeraiuioB B Ilepuonnyeckoil cuUCTEME XHUMHYECKHUX
anemenToB /.M. MeHeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HUYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPONHUS HEMETAJUIOB (HAa MpUMepe KUCIopoaa, cepbl, dochopa u
yIIeposia)

2.2

XUMUYECKHE CBOMCTBA BaXXHEHINIMX HEMETAIUIOB (TAallOTE€HOB, cephl, a3oTa, (ocdopa,
yriiepoAa W KPEeMHHs) U HUX COEIUHEHUI (OKCHAOB, KHCIOPOJICOMAEPKAIIMX KHCIOT,
BOJIOPOJHBIX coerHeHMi ). [I[puMeHeHe BAXKHEUIIIUX HEMETAJUIOB U UX COCIMHEHUM
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Mertamnsl. [lonoxenue meramioB B [lepuoanueckoid cucreMe XMMHUYECKUX 3J€MEHTOB
J.1. MenneneeBa. OCOOCHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJIIOB.
O6mue uznueckue cBoiicTBa MeTamioB. CIIaBbl METAIIOB. DIEKTPOXUMHUYECKUN Pl
HaIPSDKEHUN METaJUIOB
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XHWMHYECKHE CBOMCTBA BAXHEHIIUX METALIOB (HATpWUM, KaJlWi, KalbLUA, MarHui,
QITIOMUHUM, IIUHK, XPOM, KEJI€30, MEJIb) U UX coeauHeHuid. O0mme crnocoObl MOTyUYeHUs
MeTasuioB. [IpuMeHeHe METaIOB B OBITY U TEXHUKE

2.5

I'eneTnyeckas cBsI3b HCOPTaHNMYCCKUX BCUICCTB, MPUHAJICIKAIINX K pa3JIMYHBIM KilacCaM

XUMHUS U )KU3Hb

3.1

Posib xumun B 00€Crie4eHIH IKOJIOTUYECKOM, DHEPTETUIECKOM U MUIIEBON O€30MTaCHOCTH,
pa3BUTUU MeIULUHBL. [[OHATHE O HAyYHBIX METOAAX MO3HAHUS BEIIECTB U XMMUYECKHUX
CaKITHi

3.2

[IpencraBinenuss 00 OOUIMX HAyYHBIX MPUHIHUINAX TMPOMBIIIIEHHOTO TONTYYeHUS
BOKHEHMIIMX BemecTB. YenoBeK B MHUpPE BEMIECTB M MATEPUANIOB: Ba)KHEHIINE
CTPOMUTEIBHBIE MaTE€pUalIbl, KOHCTPYKIMOHHBIE MaT€pHUasbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTepUalibl JJIA DJIEKTPOHWUKH, HAHOMAarepHasibl, OPraHUYECKHE W MUHEpAJbHbIC
yaoOpeHus

3.3

Xumus u 310POBBC UYCIIOBCKA: IIpaBHJIa MCIOJbB30BaHUA JICKAPCTBCHHBLIX HPCIapaTros,
IpaBUJia 0€30IMaCHOTO HUCIIOJIb30BaHUS npemnaparoB OBITOBOM XMMHUHU B HOBCCHHCBHOP'I
KHU3HU

s mpoBefeHHsI €IMHOTO TOCYJapCTBEHHOTO dK3aMeHa mo xumuu (manee - EI'D mo xummum)

UCTOJIb3yeTCs MepedyeHb (KoaupuKaTop) MpoBepsieMbIX TPeOOBaHHUM K pe3ylbTaTaM OCBOEHHSI OCHOBHOM

O6p8.30B2[TCJ'ILHOfI nporpaMMbl CpEaAHETO 0611161"0 O6pa3OBaHI/IH H DJICMCHTOB COACPIKAHUA.

IIposepsiembie Ha EI'D mo xumum TpedoBaHus K pe3yJibTaTaM OCBOCHHSA

OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CpeHero ooero o0pa3zoBanus



Kon
MIPOBEPSEMOTO
TpeOOBaHMs

[TpoBepsiembie TpeOOBaHUSI K IPEAMETHBIM pe3yyibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeIbHON IPOrPaMMBI CPETHETO 00IIero 00pa3oBaHUS

1

BJ'Ia,I[CHI/IC CHCTEMOM XMMHYECKUX 3HaHHI>1, KOTOpas BKIXOYACT!

1.1

OCHOBOTIOJIATAIOIINE TMOHATUSA (XMMHUYECKUN D3JIEMEHT, aTOM, H30TOIIbI, AJIEKTPOHHAS
o0oJiouka aroma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIN aTOMOB, OCHOBHOE M BO30YKIEHHOE
COCTOSIHME aTOMa, MOH, MOJIEKYJA, BAJIEHTHOCTb, AJIEKTPOOTPULIATENILHOCTb, CTEIEHb

OKUCJICHUS, XUMUYecKasi CBs3b ( F- u M-CBS3b, KPAaTHBIE CBSA3M), THOPUAM3AIIMS aTOMHBIX
opOuTaNell, KpUCTAIUIMYECKass PEmI€TKa, MOJb, MOJSpPHAs Macca, MOJSPHBIA O0BEM,
MOJIIpHAasi ~ KOHIIGHTpAIlMsi, pacTBOpPbl  (MCTHUHHBIC,  JUCIEPCHBIE  CHCTEMBI),
KPUCTAJUIOTUAPATHI, YIIIEPOIHBINA CKENIeT, PyHKIIMOHAIbHAS TPYIINA, paJAnKall, H30MEpHI,
CTpyKTypHast  Qopmyna, wu3oMepus  (CTpyKTypHas, reomeTpuyeckas  (Iuc-,
TPAHCU30MEPHS), TOMOJOTUYECKUH psii, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOIA- U
a30TCO/IepPIKAIUE COCTMHEHUS, OMOJIOTMUYECKH aKTUBHBIE BelllecTBa (yIJIEBOBI, JKUPBI,
OenKK), MOHOMEp, TIOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COCIMHCHHUS,
KPEKUHT, pU(QOPMHHT, TUIIBI XUMUYECKHUX PEaKIUN (OKUCITUTENbHO-BOCCTAHOBUTENBHEIE,
9K30-U HHAOTEPMHUYECKHE, PEaKIMH HMOHHOTO OOMEHa, TOMO- U TETEpPOTCHHBIE,
oOparuMble ¥ HeoOpaTUMbIE),  pacTBOp,  AJIEKTPOIUTHL,  HEIIEKTPOIUTHL,
IEKTPOTUTHYECKAS JIACCOITUAITHS, CTEIEeHb JIMCCOITHAIINH, OKHUCJTUTED,
BOCCTAHOBHUTENb, JJIGKTPOJIU3, CKOPOCTh XUMHUYECKOW peaklud, XUMHUYECKOe
ABHOBECHE)

1.2

TEOPUM U 3aKOHBI (TEOpHUsS XMMHUYECKOTO CTPOCHMsI OpraHMYecKUX BelecTB A.M.
bymiiepoBa, Teopus 2MMEKTpOIMTHYECKOM aucconmanuu, llepuognueckunii 3axon JI.M.
MeHienieeBa, 3aKOH COXPaHEHHMsI MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK
XUMHHU, MUPOBO33PCHYCCKUC 3HAHU, JIC)KAIMC B OCHOBC IMOHUMAHHUA NNPUINHHOCTH U
CUCTEMHOCTH XHMMMYECKHX SBJICHUI, COBPEMEHHbBIE IIPEICTABICHUA O CTPOCHUU
BEIIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaAMOJIEKYJISIPHOM YPOBHAX

1.3

MPCACTABICHHUA O MCEXAaHU3MAaX XHMHUUYCCKUX peaKuHﬁ, TCPMOJAUHAMHUYCCKUX U
KHHCTUYCCKUX 3aKOHOMCPHOCTAX HUX MNPOTCKaHWA, O XHMHUYCCKOM pPaBHOBCCHU,
JUCIICPCHBIX CUCTCMAX

1.4

(haKTOJIOTHYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHHM U O€30macHOM
VCIIONTb30BAaHUM BAKHEWUITNX HEOPraHUYECKUX M OPraHWYEeCKUX BEIIECTB B OBITY U
MMPAKTUYECKOM JCSITEIHHOCTH YEJIOBEKa

1.5

o0Iye Hay4yHble MPUHLUIB XMMUYECKOTO MPOM3BOJCTBA (Ha MpUMepe MPOMU3BOACTBA
CEpPHOM KUCIIOThI, aMMHaKa, METaHoJIa, IepepabOTKU HEPTH)

CdopMHUpOBaHHOCTh YMEHUM BBISIBIISITD:

2.1

XapaKTCPHBIC IMPpU3HAKH n B3aMMOCBA3b HN3YyUYCHHBIX HOHSITI/II\/JI, IMPUMCHATH
COOTBCTCTBYIOIIUC TTOHATUA IIPpHU OINMMCAHUU CTPOCHUA U CBOMCTB HCOPTraHNYCCKUX H
OPraHM4YCCKUX BCIICCTB U UX HpCBpaHIGHI/IfI

2.2

B3aMMOCBSI3b XUMHUECKUX 3HAHUH C TOHATHAMM U IPEACTABICHUSMH JAPYTHX MPEIMETOB
JU1s 00JIee 0CO3HAHHOTO MOHUMAaHUS U 0OBSICHEHUS CYIIIHOCTH MaTepHaIbHOTO €IMHCTBA
MHUpa

C(I)OpMI/IpOBaHHOCTL YMCHUSA HUCIIOJIb30BATh:

3.1

HAaVMEHOBAHMS XUMUYECKHX COCIMHEHHM MEXIYHApPOJHOTO COK3a TEOPETUYECKOU M
[IPUKJIAJHOM XUMUU U TPUBHAJIBbHBIC HA3BAHMS BEILECTB, OTHOCALIUXCA K U3YYCHHBIM
KJIACCAM OPTaHMYECKUX M HEOPTraHUYECKHUX COETMHEHHUU

3.2

XUMUYECKYI0O CHMBOJUKY JUISI COCTaBJIeHUS (OpMYNl HEOPraHMYECKHX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (opMyI
OpraHUYECKHX BEIECTB

CdopMUpOBaHHOCTh YMEHHSI KJIACCU(UIIMPOBATH:

4.1

HCOPraHNYCCKHUE BCIICCTBA, CaMOCTOATCIBHO BBIGI/IpaTL OCHOBAaHHA W KPUTCPHUU IJIA

KJ'IaCCI/I(i)I/IKaHI/II/I N3y4aCMbIX XUMHUYCCKHUX 00BEKTOB




4.2

OpPraHWYEeCKHE BEIIECTBA, CAMOCTOSTEIbHO BBIOMpATh OCHOBAHHMSA M KPHUTEPUHU JUIS
KJ1acCU(DUKAIIUHN U3YYaEeMbIX XUMUYECKUX 00bEKTOB
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110 PAa3JIMYHBIM INPU3HAKAM (YUCILy U COCTaBy pPEArupyroLIUMX BEILECTB, TEIJIOBOMY
sddekTy peakum, N3MEHEHHUIO CTETICHEH OKUCIICHNUS SIIEMEHTOB, 00PaTUMOCTH PEaKIIUH,
Y4acTHUIO KaTalu3aropa)

ChopMUPOBAaHHOCTh YMEHHS XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE aToMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSTHUH ) 1 MOHOB XMMHYECKHX IEMEHTOB | - 4 eprooB
[Tepuoguueckoii cuctemsl .M. MeneneeBa u ux BaJ€HTHbIE BO3MOXHOCTH, UCTIOJb3YS
MOHSTHSI $-,p-, d-2IEKTPOHHBIE OPOUTAIIN, SJHEPTETUICCKUE YPOBHH

ChopMupoBaHHOCT, YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH COSAMHCHHIA 0 MEPUOAaM U TPYyIIaM

ChopMHUpOBaHHOCT, yMEHHSA COCTABIATH YPAaBHEHHUS] XUMUYECKUX pEaKIui u
ACKpBIBaTh X CYIIHOCTb:

7.1

OKHUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI MOCPEACTBOM COCTABICHHS dJICKTPOHHOIO
0anaHca ITHX peaKIuii

7.2

YPaBHCHU peaxunﬁ PAa3JIMYHBIX THIIOB; ITIOJIHBIC U COKpaH_IéHHLIe YpaBHCHUA peaKHI/Iﬁ
MOHHOI'O O6MCHa, YUUTBIBAsA yCJIOBUS, ITPHU KOTOPBIX 3TU PCAKIMU UAYT 1O KOHIIA

7.3

peakui TUAPOIIN3A, peakuui KOMITJIEKCOOOpa30BaHUs (Ha npuMepe
TUAPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHHUS)

CdopmMHupOBaHHOCTh YMEHHUS MOJITBEPKIATh:

8.1

Ha KOHKPETHBIX IpUMEpPax XapakTep 3aBUCUMOCTH PEaKLHUOHHOW CIOCOOHOCTH

OpPraHMYECKUX COECAMHEHUN OT KPaTHOCTH U THIA KOBAJIEHTHOW cBs3H ( ©- U T-CBA3M),
B3aMMHOTO BJIMSIHUS aTOMOB U TPYIIII aTOMOB B MOJIEKYJIaxX, a TaKKe OT 0COOEHHOCTEeH
€aJu3alMK Pa3JINYHbIX MEXaHU3MOB ITPOTEKAHUS PEAKLIUN

8.2

XApaKTEPHbIE XUMUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU U
3aIMCsIMU YPaBHEHUN XUMHUYECKUX PEAKLUN

ChopMUpOBaHHOCT YMEHHSI XapaKTEPHU30BaTh COCTaB U BayKHEHIIe CBOWCTBA BEIIECTB,
MpUHAUISKAIIMX K ONpenenaeHHbIM KjaccaM W TpyIaM COEJUHEHHH (TpocThie
BEIIECTBA, OKCHJIbl, TUAPOKCHUIBI, COJIM; YIVIEBOIOPOIBI, MPOCThIe 3(UPBI, CIUPTHI,
(eHonbl, anmbAETUIbl, KETOHBbl, KapOOHOBBIE KHCIOTBI, CIOXHBIE J(QUPHI, KUPBIL,
YIJIEBOAbI, aMUHBI, AMUHOKHCIIOTHI, OCJIKH)

10

ChopMHpOBaHHOCT, YMEHMSI MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opmynam u
YpaBHEHMSIM XMMUYECKHX PEaKLUi C UCIOIb30BaHUEM (PU3UUYECKUX BEIUYMH:

10.1

Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO U3 HMCXOIHBIX
BEILIECTB JAaHO B BHUJE PacTBOpa C OINPEAEIEHHOW MaCcCOBOW JIOJEH PAaCTBOPEHHOIO
BELIECTBA WJIM AAHO B U30BITKE (MMEET IPUMECH)

10.2

MaccoBOM MM 00bEMHOM J0JIH, BBIXOJIA TPOAYKTA PEaKIUH

10.3

TEII0BOTO 2P deKTa peakiuit

10.4

00BEMHBIX OTHOIIEHUI ra30B

10.5

110 HAXOXKJICHUIO XUMHUUYECKON (hOPMYJIIBI BEIIECTBA

11

BJ'IaI[eHI/IC CHUCTEMOM 3HAHHU O METOAAaX HAYYHOI'0 ITO3HAHUA SIBICHUM npupoabIl,
HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HAyKaxXx W YMCHHUC TNPUMCHATHL OTU 3HAHUA IIpU
OKCIICPUMCHTAJIbHOM HCCJICAOBAHUN BCIICCTB U IJIA O0OBSICHECHUS] XMMUYECKUX HBJ’IeHHﬁ,
MMCIOIUX MECTO B ITPUPOIL, HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCG}IHGBHOﬁ
KHU3HU

12

CdopMUpOBaHHOCTH YMEHUSI PUMEHSATH (MCIIOJIH30BaTh) 3HAHUS O COCTABE U CBOMCTBAX
BEILIECTB JUIsl SKCIIEPUMEHTAIILHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
MMPOTEKAHUSI XUMHUYECKHX PpEaKIUid ¢ TPOTHOZUPOBAHMSI BO3MOXXHOCTEH  HX
OCYIIECTBIICHUS; CHCTEMHbIC XUMHUECKIE 3HAHUS 17151 OOBSICHEHHSI U IPOTHO3UPOBAHUS
SIBJICHHM, WMMEIOIUX €CTECTBEHHOHAYYHYIO TMPUPOMY; IS TPUHATHS TPAMOTHBIX

D11(S35050 51 npo6neM B CUTyaluAX, CBA3aHHBIX C XUMHEN




13

ChopMHUpOBaHHOCTH yMEHHMsSI IUJIAHUPOBATb M MPOBOAUTH XUMHUYECKUN HKCHEPUMEHT
(monmy4yeHne W H3Y4YEHHE CBOWCTB HEOPraHWYECKUX W OPraHWYECKHUX BEIIECTB,
KaueCTBEHHBIE PEaKIMU YIIIEBOIOPOIOB PA3IUYHBIX KJIACCOB U KUCIOPOACOAEPKALINX
OpPraHMYECKMX BELIECTB, PELIEHUE HKCIEPUMEHTAIbHBIX 337ad II0 PaclO3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKHX BEIEeCTB) C COONIOACHHEM NpaBHJ 0€30MacHOro
oOpallleHusi ¢ BEIIECTBaMHU M JIAOOPAaTOPHBIM 000pyIOBaHUEM; (OPMYTUPOBATH LEIU
VCCIIEIOBAHUS, TPEACTABIATh B pa3IMuHOM QopMe pe3yabTarhl SKCIEPUMEHTA,
aQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTh

14

CdopMUPOBaHHOCTh YMEHHS OCYIICCTBIISATH IEJCHANPABICHHBIA MOUCK XHUMHYECKOM
nH(QOpPMAIMU B PA3IMYHBIX HCTOYHUKAX (Hay4yHas W y4eOHO-HAay4yHas JIUTeparypa,
cpencTtBa MaccoBod HMH(pOpManuu, ceTb VHTEpHET u  Jpyrue), KPUTHUYECKH
aQHATM3MPOBATh XUMUYECKYI0 HH(OpMaIuio, repepadarbiBarh €€ M HCIOJIb30BaTh B
COOTBETCTBHUH C MOCTABJICHHONW YUeOHOM 3a/1aueid

15

ChopmMupoBaHHOCT,  YMEHHUSI MPOTHO3UPOBATh, aHAJU3UPOBAaTh U  OLICHUBATh
WH()OPMAITUIO C TO3UIUN AIKOJOTHYECKON Oe30MacCHOCTH IOCJCACTBUN OBITOBOW W
MIPOM3BOACTBEHHON NIE€ATEIbHOCTH YENIOBEKa, CBA3aHHOW C IMepepadOTKON BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHUH 0CO3HABATh ONTACHOCTH BO3JICHCTBUS HA KUBBIC OPTaHH3MBI
OHpeIleJIéHHI)IX BEUICCTB, IIOHHMAs CMBICJII IIOKa3aTeClIsd HpCI[GJIBHOfI I[OHyCTI/IMOI\/JI
KOHIICHTPAI[NH, U TIOSACHATH Ha MPUMEpax CocoObl yMEHbBIIIEHUS U MPEAOTBPALLECHUS UX
BpPEIHOTO BO3/ICUCTBHS HA OPraHU3M YeJIOBEKa

Ilepeuyenb 351eMeHTOB cofep:kaHusi, npoBepsieMbixX HA EI'D mo xumun

Kon

[IpoBepsieMblii AIEMEHT COAECPIKAHMUSI

TeopeTnueckre OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHas MoOJeNb CTpOeHUsi aroma. PacmpeneneHue
AJIGKTPOHOB TI0 YHEPTEeTUYCCKUM YypoBHAM. Kitaccupukanus XUMHUYECKUX JJIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI JHEPreTUYECKUX YypOBHEH aTtoMoB (S-, p-, d-2J€MEHTOB).
OcHOBHOE W BO30YXJIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs KOH(MUTYpalus aroma.
BaneHTHbIE DIIEKTPOHBI

1.2

[lepuoguueckass cucrema xumuudeckux anemeHToB J[.M. MenpeneeBa. ®usnueckuid
cmbicn [lepuogmueckoro 3axona [[.M. MenpeneeBa. IlpuunvHBI M 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB JJIEMEHTOB M WX COCAUHEHUN IO MEpPUolaM U TpyNIaM.
3aKOHOMEPHOCTH B MU3MEHEHUH CBOMCTB MPOCTBIX BEUIECTB, BOAOPOIHBIX COCAMHEHUH,
BBICILINX OKCHJIOB M THJIPOKCHJIOB

1.3

BaneHTHOCTE. SHGKTPOOTPI/IHEITGJIBHOCTB. CTerneHb OKUCTICHUS

1.4

Bunpl XxuMudeckoll cBA3M (KOBaJIECHTHAs, MOHHAs, METaJNIMYecKas, BOJOpOAHAas) U
MeXaHU3Mbl €€ o0pa3zoBaHusA. MeXMoNeKyIspHble B3auMojeiicTBus. BemecTsa
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMs. THIBI KPUCTAUIMYECKUX PEHIETOK.
3aBUCUMOCTb CBOMCTBA BELECTB OT TUIIA KPUCTAJUINUECKOU PEIIETKH

1.5

Xumudeckas peakuus. Kinaccupukanuss XUMUYECKUX peakUuil B HEOPraHUYECKON u
OpPraHUYECKOW XUMHH. 3aKOH COXPaHEHUS MacChl BEIIECTB

1.6

CKOpOCTh peakIiu, €€ 3aBUCUMOCTb OT Pa3JIM4HbIX (HaKTOPOB

1.7

TeroBsie 3¢ hekThl xXuMHUUYECKUX peakuuid. TepMoxuMudecKkue ypaBHEHHS

1.8

O6parumMble peakiuu. XuMU4Ieckoe paBHOBecHue. DaKTOphI, BIUSIONINE HA COCTOSHHE
xumuyeckoro pasHosecus. [Ipunnun Jle [larense

1.9

DnexTponutuyeckas auccounanus. CuibHble U ciaadble AMeKTpoauTsl. Cpeaa BOIHBIX
pacTBOpOB BELIECTB: KUCIasd, HEUTpanbHasl, menodHas. CreneHs quccounannu. Peaknuu
MOHHOI0 0OMeHa

1.10

['maponus coneit. MonHoe npousBeaeHue Boabsl. Bomopoauslii mokaszarens (pH) pactBopa




CriocoObl BBIpaKEHMsI KOHIEHTPALMM pPAcTBOPOB: MaccoBas [OJsi PacTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHIEHTpauus. HachlllleHHble ¥ HEHACHIIIEHHbIE PAacTBOPHI,
acTBopuMocTbh. Kpucramnoruaparsl

OKHCIUTENTBHO-BOCCTAHOBUTEBHBIE peakivy. [loBeneHne BelecTB B cpeax ¢ pa3HbIM
3HaueHrueM pH. MeTtozpl 3JIeKTpOHHOTO OasaHca

DJEKTPOJIU3 PaCTBOPOB M PACIIABOB COJICH

OcCHOBBI HEOPraHUYECKOW XUMHUU

Knaccudukanuss HeopraHudyeckux coenuHeHuil. HomeHkiaTypa HeopraHM4ecKux
BELIECTB

2.2

XHWMHYECKHE CBOMCTBA BAXHEHIIUX METALIOB (HATpWUM, KalWi, KaJlblUi, MarHui,
QTFOMHUHHM, IUHK, XPOM, KEJe30, MeJlb) U UX coequHeHuid. OOIme croco0bl MoTydeHHs
METaJJIOB

23

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIIOB (TaJIOTEHOB, CEphl, a3oTa, (ocdopa,
yIliepoia ¥ KPEMHHUs) M HMX COCJAWHEHHH (OKCHUIOB, KHUCIOPOICOACPIKAIIUX KHUCIIOT,
BOJIOPOJHBIX COSTMHEHHI )

24

I'eneTnueckas cBsI3b HCOPraHNMYCCKHX BCIICCTB, IPHUHAJICKAIINUX K PA3JIMYHBIM KJIaCCaM

2.5

Vnentudukanyus HEOpPraHWYECKUX coenuHeHWd. KauecTBeHHBIE peaknuu Ha
HEOpPraHWYECKHUE BELECTBA U HOHBI

OCHOBBI OPraHMYECKOM XUMHUU

3.1

OCHOBHBIE IIOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOCHMSI OPraHMYECKHX COCIUHEHUN
A.M. bymnepoBa. VYIIEpOoOHBIM CKEJIET OPraHMYEeCKOM MOJIeKynsl. KpaTHOCTh

XUMHYECKOH CBSI3M, - M T-CBA3M. Sp°-, Sp>-, Sp-THOpUIM3aLMU opOuTaneil aToMoB
yIIepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO CTPOEHHS MOIEKYIL
['omosoru. I'omonornyeckuit psia. M3omepust u u30mMepsl

3.2

[Tonsitue o pyHkunoHanbHOU rpymme. OpueHTanonHble 3(h(eKThl 3aMecTUTeNeH

3.3

[IpencraBnenne o0 KiaccupukaMu OpPraHUYECKUX  BemecTB. HomeHknarypa
OpPraHMYECKHUX COCTUHEHMI (CHCTeMaTH4ecKas) U TPUBHAIbHBIE HA3BaHUS BaKHEHIINX
[IpeJICTaBUTENEN KJIACCOB OPraHUYECKUX BEIIECTB

3.4

CBOOOIHOpAIMKANBHBIM M MOHHBIM MeXaHM3Mbl peakiuu. [lonartue o Hykineoduie u
anexTpoduiie. [IpaBuno MapkoBuukoBa. [Ipasuio 3aiiieBa

3.5

Ankanpl. XUMHYCCKHE CBOMCTBA alKaHOB: raJJIOrcHUpOBaHUC, ACTUAPUPOBAHUC,
TEPMUYCCKOC PA3JIOKCHUC, KPCKUHI, HU30MEpHU3aluA, TOpPCHHC. HonyquHe aJIKaHOB.
]_II/IKJ'IOQ.J'IKaHBI. CHCI_[I/I(I)I/IKa CBOMCTB IUKJIOATIKAHOB C MaJIbIM pa3sMEpoM UKIIA. Peakmun
MPUCOCIUHCHHUA U PaIMKAJIBLHOIO 3aMCIICHU A

3.6

Ankensl. XHMMHMUYECKHE CBOMCTBA: pEaKUUHU NPUCOENWHEHUs (TaJoreHUpOBAaHHUE,
TUIPUPOBAHUE, TUIPOTaIOTEHUPOBAaHUE, TUJpaTalus), TOPEHUs, OKHUCIECHUS U
noaumepusauy. IIpoMelnuieHHbIe U 1a00paTOpHbIe CIIOCOOBI MOTYUYEHHUS AJIKEHOB

3.7

AJkaaueHbl. XHMUYECKHME CBOMCTBAa  alKaJMEHOB: PEAKIMU  IMPUCOCIUHEHUS
(TugpupoBaHMEe, TalOTEHUPOBAHUE), TOpPeHHs U mnonuMmepuzanuu. [lomydenue
aJIKaJINEHOB

3.8

ANKUHBL. XUMHYECKHE CBOWCTBA: PEAKIMHU TPHUCOEAUHEHHs (TaJloreHMpOBAaHUE,
TUAPUPOBAHUE, TUApATals, THUIPOraJIOTEHUPOBAaHME) Kak CrIoco0 MOJy4eHHUs
MIOJINMEPOB U JPYTUX IOJIE3HBIX NPOAYKTOB. Peakunn 3amemienus. ['openue aneruieHa
KaK HCTOYHHMK BBICOKOTEMIIEPATypHOTO IUIAMEHU JJIsi CBapKh M PE3KU METaJUIOB.
[IpumeHeHue aleTnieHa

3.9

ApeHbl. XHUMHYECKHE CBOWCTBAa O€H30JIa: peakuMH HIEKTPO(PUIBLHOTO 3aMelIeHHUs,
npucoeTuHeHus: (THIpUpOBaHue, rajorenupoBanue). Peakiust ropenus. OcobeHHOCTH
XUMUYECKUX CBOMCTB Tomyona. Ilomyuenue Oen3onma. OcoOEHHOCTH XHMHYECKHX
cBoicTB ctuposa. [lomumepuzamus crupona. CrocoObl MONy4eHUS U NPUMEHEHUE
apOMAaTUYECKUX YITIEBOJOPOIOB

3.10

CHI/IpTBI. HpeILCJ'IBHBIC OAHOATOMHBIC CITUPTHI. XHUMHUYECKHE CBOMCTBA: B3aUMOJCHCTBUE

C HaTpueM KakK  CHoco0  YCTAaHOBJIEHUS  HaJW4us  TUAPOKCOTPYNNBL, €




raJIOTEHOBOJIOPOIaMU  KaK  CIIOCOO  TOJIy4eHUs  pacTBOpUTENIEH, BHYTpU- H
MEXMOJIEKYIsipHas aeruaparanus. Peakuus ropenus. [lonydeHue sTaHOna: peakuus
OpOXEHUsl TIIOKO3bl, THUApaTalus dSTWIEHA. OTWIEHIIMKOAb W DIMLIEPUH KAk
[IPEJICTABUTENHN MIPENIEIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

@®enon. XuMuyeckue cBoiicTBa (heHoNa (peakiuu ¢ HAaTpUEeM, THIPOKCHIOM HaTpus,
opomom). [Tonmyuenue dpenosna

3.12

Anpneruapl. XUMHUYECKHE CBOWCTBA NPENENbHBIX aJbJCTUJIOB: THIPUPOBAHUE;
KaueCTBEHHbBIC PEaKIMu Ha KapOOHUJIbHYIO Ipymiy (peakius "cepeOpsHoro 3epkana',
B3aumozelicteue ¢ rugapokcuaom meau (II). Tlomyudenue mnpenesbHBIX albAETHUIOB:
OKHCJICHUE CIMPTOB, TMApPATALMs aleTHIeHAa. ALIETOH KakK NPEJCTAaBUTEIb KETOHOB.
OcOoOEHHOCTH PEeaKIMU OKHCIICHHUS alleTOHA

3.13

KapOoHOBbIE ~ KHCIOTBl. XHMMHYECKHE CBOWCTBA TPEAEIbHBIX  OIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOCHHOCTH XHMHUYECKHMX CBOWCTB MYPaBbHHOH KHCIIOTHI.
[lonyyeHue npeaenbHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKMCJIEHHE aJIKaHOB,
QJIKEHOB, IIEPBUYHBIX CIUPTOB, albJACTUIOB. BpICIIMe IpenenbHbIE U HENPEIEIbHBIC
KapOOHOBBIE KUCIIOThI

3.14

Crnoxabie 3¢upbl u kupbl. CrocoObl MOydeHHUs] CIOXKHBIX 3¢hupoB. OOpaTuMocTh
peakuuu dtepudukanmu. [IpumeneHne cIoXHBIX 3(PUPOB B MUILEBON M MapPrOMEpHON
MIPOMBIIIJICHHOCTH. JKUPBI KaK CIIOKHBIE (QHUPHI IHIEPHHA U BBICIINX KapOOHOBBIX
KHACJIOT. XMMHUYECKUE CBOWCTBA JKMPOB: THAPHPOBaHME, OKUCIeHue. ['maponus, wuiam
OMBIJICHHE, )KHUPOB KaK CII0CO0 MPOMBIIIIJICHHOTO ITOJTyYeHHsI COJICH BBICIINX KapOOHOBBIX
KHCJIOT. MBlJIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT

3.15

XUMUYECKHE CBOMCTBA INIIOKO3bI: PEAKIIUU C yYaCTUEM CIIUPTOBBIX U aJIbJICTHIHOM TPy
U MOJOYHOKHcIoe  OpoxeHue. IlpumeHeHue  IIOKO3bl, €€  3HAYEHUE B
KU3HEIESTEIbHOCTH opraHusma. Hucaxapuns: caxaposa, MaJjbTo3a.
BoccranasnuBaromye 1 HEBOCCTaHABIUBAIOLINE AUcaxapuabl. ['maponus nucaxapuios.
[Tonucaxapuapl: Kpaxmain, muUkoreH. CTpoeHre MaKpoOMOJIEKYJl Kpaxmaia, [NIMKOreHa 1
1eJUTI0103bl. DU3NYECKUE CBOMCTBA Kpaxmaja M LEJUIION03bl. XUMUYECKUE CBOMCTBA
KpaxMmaja: TUAPOJIN3, KA4eCTBEHHAs peakUHs C HOAOM. XHMHUYECKHE CBOWMCTBA
LEJITIONIO3bI: THAPOJIN3, MoNTyuyeHne 3(pupoB Lemtrono3sl. [loHsTHe 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK)

3.16

AMMHBI. AMUHBI KaK OpTraHNYCCKHUEC OCHOBAHUA: PCAKIIUHN C BOﬂOﬁ, KHCJIOTaMHU, PCaKI A
TOpCHHA. AHUINH KaK NpEaACTAaBHUTECIIb apOMATUYCCKUX aMHUHOB. XHUMHUYECKHE CBOMCTBA
AHUJINHA: B3aHMOﬂeﬁCTBHe C KHUCJIOTaMu, 6pOMHOI71 BOﬂOﬁ, OKHCJICHHC. HOJ'IyLIeHI/IC
AMHWHOB  QJIKUJIMPOBAHWEM  aMMHAKa MW BOCCTAHOBJICHHUEM  HUTPONPOU3BOAHBIX
YIJICBOAOPOAOB

3.17

AMUHOKHUCIIOTHI ¥ O€JIKH. AMUHOKHUCIIOTHI KaKk aM(pOTEepHbIE OPTaHUYECKNUE COCIMHEHMSL.
OCHOBHBIE aMHHOKHUCIIOTHI, OOpasyromue Oeiaku. XHUMHUYECKHe CBONCTBA OENKOB:
TUIPOJIU3, ICHATypalltsl, KaueCTBEHHbIE (LIBETHBIE) PEaKIIUN Ha OEJIKH

3.18

CrpoeHne u CTpyKTypa IMOJMMEPOB. 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT CTPOEHUS
MoJieKyJ. OCHOBHBIE CIIOCOOBI MOTYYEHHS BHICOKOMOJIEKYJIIPHBIX CO€IMHEHUIN: peaKINU
MOJIMMEpH3alMY U noJMKoHAeHcau. Kinaccuukariys BOJIOKOH

3.19

I/I)IGHTI/I(i)I/IKaHI/ISI OpTraHNYCCKUX CO@HHH@HHﬁ. Pemenne OKCIICPUMECHTAJIBHBIX 3a/Ja4 Ha
ACIIO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MCXKAY KiIacCaMM OpraHMYCCKUX COG)II/IHCHI/Iﬁ

XUMUS U )KU3Hb

4.1

XuMus B MOBCeAHEBHOM Xu3HU. [IpaBuina 6e3omacHoi pabOThl C €IKUMU, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMU OBITOBON XUMUHU

4.2

XUMUA U 310pOBbE. XHUMHS B MEOUIHMHE. XUMHUA U CEIbCKOE XO35SMCTBO. XHMUS B
MIPOMBIIUICHHOCTU. XUMHUS U DHEPreTHUKA: MPUPOAHBIN U TOMYyTHBINA HEDTIHON Ta3bl, UX
cocTtaB U ucnonb3oBaHue. CocraB HepTH U €€ nepepaboTKka (MPUPOAHBIE UCTOUHUKH

YTJIEBOJIOPOJIOB)




4.3

XUMUA U SKOJIOTHSL. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEIbI U €T0 MOCIIECICTBUSA.
Oxpana rugpocgepsl, MOuBBL, arMmocdepbl, (Iopsl U QayHbl OT XUMHYECKOTO
3arpsi3HeHus. [Ipo0iema 0TxX0/10B 1 MOOOUYHBIX MPOIYKTOB. AJIBTepHATUBHBIE HCTOYHUKH
SHEPrUU

4.4 OO01mue mpeCTaBICHNS O TPOMBIIUICHHBIX CIIOC00aX MOTYyYeHUS XUMUUYECKUX BEIICCTB
(Ha mpuMepe NPOU3BOACTBA aMMHaKa, CEepHOW KuchoThl). YépHas © 1BeTHas
MeTautyprusi. CTEKII0 U CUIIMKaTHAs! IPOMBIILIEHHOCTh. [IpoMbliiieHHas oprannyeckas
xuMust. CoIpb€ U1l OPraHUyECKOM TPOMBIIUIEHHOCTH

5 Tunsl pacu€THBIX 3a1a4

5.1 Pacuérbl Macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WiM 00bEMY OJJHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIICCTB

5.2 Pacuétrl TermoBoro 3 dexra peakuun

53 PacuéTpl 00bEMHBIX OTHOLICHHI T'a30B IPU XUMHUYECKHUX PEaKIUIX

54 Pacuérel mMaccel (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOAYKTOB PEaKlUH, €Cld OAHO M3
BELIECTB JIaHO B U30BITKE (MMEET IPUMECH)

5.5 Pacuétel MaccoBoil min 00BEMHON JOMU BBIXOAA MPOAYKTA PEAKIMU OT TEOPETUUYECKU
BO3MOKHOTO

5.6 Pacuérel macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIU OIHO W3
BEIIECTB JAaHO B BHUJAE PacTBOpa C OINPEACTEHHOW MaCcCOBOW JIOJEH PaCTBOPEHHOIO
BEILIECTBA

5.7 Pacu€Tel ¢ ucnonb3oBaHMEM MOHATHI '"MaccoBas noiisi", "MoJsipHas KOHLEHTpauus',
"pacTBOpUMOCTB"

5.8 HaxoxneHne MOJeKyJISIpHOW (OPMYIIBI OPraHUYECKOTO BEIIECTBA MO €r0 IIOTHOCTH H

MAaCCOBBIM JOJIAM 2JIEMCHTOB, BXOAAIIMWX B €TI0 COCTAB, MJIM 110 IIPOAYKTAaM CIrOpaHHA




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1IJI1 YYEHUKA

Xumus. 10 kmace. T'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A. AKIMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBemnienne»

Xumus. 11 knacc. INabpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. AKIMOHEpHOE OOIIECTBO

«3narenscTBO «IIpocBemeHune

METOANYECKHUE MATEPHAJIBI U151 YYUTEJIA

Ypoku xumun B 10 knacce: 6a30BbIi ypoBeHb: MeToanueckoe mocodue. O. C. I'abpuensn, U. T'.
Octpoymos, C. A. CnagkoB. — Mocksa: [Ipocsemienue, 2022.

Ypoku xumun B 11 kimacce: 6a30BbIi ypoBeHb: MeTogudeckoe nocooue. O. C. Nabpuensn, U. T'.
OctpoymoB, C. A. CnagkoB. — Mocksa: [Ipocsemienue, 2022.

Xumus. 10 knacc. bazoBelil ypoBeHs. [IpoBepounbie U koHTposibHBIE paboTel. K YMK Xumus.
lNadpuensu O. C., OctpoymoB U. I'., Cnanko C. A. (10-11) (ba3ossriit). Aptopsl: ['abpuensu O. C.,
JIsicoBa I'. T'. AkimonepHoe oOuiectBo «M3narensctBo «IIpocBemienue», 2025 r.

Xumus. 11 kmacc. bazoBelil ypoBens. [IpoBepounbie U koHTposibHBIE paboTel. K YMK Xumus.
INabpuensu O. C., OctpoymoB U. I'., CnaaxoB C. A. (10-11) (ba3ossriii). ABropsr: 'abpuensu O. C.,
JIsicoBa I'. T'. AkiimonepHoe oOuiectBo «M3narensctBo «IIpocBemienue», 2025 r.

EI'D. XUMUS. Tunossie sx3ameHarimonHbie BapuanThl. 30 BapuanToB. [lox penakmueit [1. 1O.
Ho6potuna. OO0 «M3narenscTBO «HarnmonansHoe oOpa3oBanue», 2025 r.

EI'D. Xumusi: nomHsli Kype B Tabnumax u cxemax s noaroroBku k EI'D. E. B. Casunkuna, I'. I1.
JlornnoBa. — Mocksa: U3garennctso ACT, 2025.

Xumusi: 10 — 11 wimaccel: cOOpHUK 3a7ad W yNpaXHEHUW: ydeOHOe mocoOue s
obmeoOpa3oBarenbHbIX opranuzanuii. B. B. Uepsuna, A. B. Bapnamosa, T. B. XacsHoBa. — 3-e uzganue.
— Mockga: IIpocsemenue, 2021.

Xumus B popmynax: 8 11 kimacesl: cnpaBounblie MmaTepuaisl. B. I'. ViBanos, O. H. I'eBa. — Mocksa:
[Tpoceemienue, 2011.

Xumusi. COOpHHUK OJIMMITMAAHBIX 331a4. 9 -11 kmaccel: yueOHO-MeToauueckoe mocoodue. B. H.
HoponbkuH, A. I'. bepexnas, B. A. ®eBpanesa; noa peaakuueid B. H. loponskuna. 306 c. — PocToB-Ha-
Hony: Jlernon, 2025.

Harnsannas xumus. E. B. Kpeimnosuy, T. A. XKynsiea. — Mocksa, Oxkemo. 2020.

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
bu6mmorexa [IOK
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