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HNOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obOpazoBanuu B Poccuiickoii denepanuny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHMSI
dbenepanbHOl 00pa30BaTEIbHOM MPOrpaMMbl CpeAaHero oOIero oopa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B DeaeparbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
ydueOHOro mpeamera «XuMus» B oOpa3oBaTelbHBIX opraHuzanusix Poccuiickoi
Qdenepany, peaqu3yIOIMIUX OCHOBHbIE O0pa3oBaTeNbHBIE MPOrpaMMBbI, U
OCHOBHBIX TnoNOkeHH «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
Oepnepanuu Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabdOTKe MPOrpamMMbl MO XUMHUH, K OIPENESICHUIO
oOuielt crpareruy 00y4YeHus, BOCIUTAHUS U pPa3BUTUSL 00YyYaIOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenryainbHpie nojioxkeHus PI'OC COO o B3amM00OOYCIIOBICHHOCTH IIEJIeH,
COJIepKaHMsI, PE3yJbTAaTOB OOy4YEeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeLHON  OpraHW3aIlK, SBISETCS HEOTHEMJIEMOM YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHIYXHT 3aBEPIIAIOLIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX
IEJOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusA. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIBI, POPMUPOBAHUS MUPOBO33PECHUS U OOIICH KYIbTYPHI
YeJIOBeKa, a TaKKe SKOJIOTMYECKHM OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M MpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHueE
oOyuJarouuxcs Ha YpOBHE CpPEIHEro o0IIero o0pa3oBaHUs CPEACTBAMH Y4EOHOTO
npeamera «XUMHS», COJAEpPKAHWE U TMOCTPOECHUE KOTOPOTO OMNpEACieHbl B
nporpaMMe MO XMMHUHU € YYETOM CHEeUM(PUKU HAYKU XUMUHU, €€ 3HAUeHUs B
MO3HAHUU TPUPOALl U B MaTEpPHATIbHOM KU3HU OOIIECTBA, a TAKXKE C Y4ETOM
o0ImuMX 1eneld W TMPUHIMIIOB, XapaKTEPHU3YIOMIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparumn.

XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOYyI0 poJib B
COBPEMEHHOW IMBUIIM3AIMHI, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3[]aHHUE IEJIOCTHOI'O MPEACTABICHUS 00 OKpPY)KAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKA, KOTOpoe (HOpPMHUPYETCS B XMMHU HAa OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBAa OKPYKAIOIIETO MHUPA, OCO3HAHHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEII[ECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHSI.



TecHO B3aMMOJEHCTBYS C APYIMMH €CTECTBEHHBIMM HAyKAMH, XHMHS CTaja
HEOThEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
Tpyda W SKM3HU KaxJaoro ujeHa oOuiectBa. CoBpeMeHHas XMMHUSA Kak Hayka
CO3MJATEeNbHAs, KAK HayKa BBICOKMX TEXHOJIOTMH HAmIpaBlIeHA Ha pEIICHUE
[JIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMU IENSIMH W TNPUHLIUIAMH CPEIHEr0 OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumusi» (10—11 kmaccebl, 6a30BbIN ypPOBEHB
U3YYEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOOUMYID WM JJii  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIICIIHOIO BKIIOYEHUS B JKU3Hb COLMyMa, HPOJOJKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMHA  npeaMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannueckas xumus» U «OOIas W HEOPraHUYecKash XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SABJISIFOTCS OCHOBBI 0a30BOIl HayKHU: CUCTEMa
3HAHWM MO0 HEOPTraHWYECKOW XMMUU (C BKIIIOUEHUEM 3HAHUU U3 OOIIed XUMUU) U
OpraHn4ecKor xumuu. POpMHUPOBAaHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PAaCCMOTPEHMsSI BCErO MHOrooOpasws
BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XHUMHUHU.

CrpykTrypa comepxaHus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHu4veckass XUMHs» c(opMuUpoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0/la K M3Y4YeHHI0 y4eOHOro mMarepuajia U oO0ycloBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAenEHHBIX
TEOPETUYECKUX YpPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHMHMH BEIIECTBA
paccMaTpUBaKOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNH, a TakK€ Ha YPOBHE CTEPEOXUMHUYECKMX M JJIEKTPOHHBIX
Npe/CTaBlIeHud O cTpoeHuu BemecTB. CBeneHus 00 H3yd4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHHU — OT YIJIEBOJOPOJIOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCAMHEHUWHA. B Kypce OpraHMdeckol XUMHHU TOJY4YalT pPa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs NMEPBOHAYAIBHbIE
NPEICTaBICHUS O XUMUYECKOMW CBSI3U, KJIacCU(PUKAIIMOHHBIX MpPU3HAKaX BEIECTB,
3aBACHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUN.

[lon HOBBIM YyrjaoM 3peHUss B IMpeaMere «XUMHUsS» 0a30BOro ypOBHS
paccMaTpUBAeTCs M3YyYEHHBIH Ha YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
TEOpeTHUUECKU MaTepuan M (AKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBAaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYaroUIMMCsl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOUUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJOTHYECKUX TMO3ULIUM,



rNyOXe TMOHATh HWCTOPUYECKOE M3MEHEHUE (YHKUUH 3TOro 3akoHa — OT
00001aro1Iel 10 OOBSACHSIONIEH U TPOTrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE O XUMHUYECKHUX PEAKUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHus jaonoyHsercs B Kypcax 10 wm 11 kmaccos
AJIEeMEHTaMH  COZEpP>KaHUs, HMEIOIMIMMH KYyJIbTYPOJOTMYECKUM W NPHUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TNOHUMAHHUIO B3aUMOCBSI3M XUMHMHU C
IPYTMMH HAyKaMH{, pPacKpbIBAlOT €€ pOjb B IO3HABAaTEIbHOM M IPaKTUYECKOU
JESATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAaHUIO YBAaXXEHUS K IPOLECCY
TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNW XUMUHU, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCSI B OOILECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBA3AHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh MH(GOPMALUIO U
OpUMEHATh €€ [ TONOJHEHUS 3HAHWM, pEIIeHUs WHTEIUIEKTyalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4u. B 1enoM copepkaHue yueOHOro
npeqmera  «XUMHS»  JIaHHOTO  YPOBHA  HM3YyYEHHS  OpPUEHTHPOBAHO  Ha
(GopmMupoBaHue y 0OydaroIIUXCs MHPOBO33PEHUECKONM OCHOBBI JJISi MOHUMAaHUS
¢unocopckux HAEH, TaKUX KaK: MaTE€pHAIbHOE €IUHCTBO HEOPraHUYECKOro H
OpPraHUYecKOro Mupa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOEHHEM, IT0O3HABAEMOCTh IPUPOAHBIX SIBJICHUWA IyTEM OJKCIIEPUMEHTa U
pelIeHus MPOTUBOPEUMH MEXAYy HOBBIMU (PakTaMM U  TEOPETHUYECKUMH
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MPodIieM, a
Takke MmpodseM cOepeKeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnane pemieHus 3agad4  BOCIHTAHMS, pa3BUTUS W COLMAIM3ALUHU
oOy4Yaromuxcs OPHUHATbIE NPOrpaMMOM MO XHMMHUU TOJAXOJbl K OINPEAEIICHUIO
COJEpKaHUs M TOCTPOEHHUS MpeAMETa NpPeayCMaTpUBAIOT (OPMHUPOBAHUE
YHHUBEpPCAIbHBIX YYE€OHBIX JEWCTBUH, HMEIOMKUX 0a30BO€ 3HAYEHUE IS
pa3NMYHBIX BHUJOB JACATEIBHOCTU: pEIICHHS NpodieM, TOWUCKA, aHauu3a u
00paboTku MHPOPMALIMHU, HEOOXOIUMBIX JJIsI IPUOOPETEHUS OIbITA TPAKTUYECKON
U HCCIIEIOBATENbCKON JESATENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke mnpenogaBaHus XMMHHM KaK HAa YpPOBHE OCHOBHOIO OOILETro
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 o0UIero oopa3oBaHus, PU ONpeEIeIECHUN
COJIEPKATEIbHOM XapaKTEpUCTUKU IIeJied M3y4YeHUs MpeAMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MpPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESTENbHOCTU YEJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJMYECKON TOYKM 3pPEHMsI TaKOM MOJXOJ K ONpPENEICHUIO LEIeH H3ydeHUs
IpeIMeTa SBJISIETCS BIOJIHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU LEJIAMH W3YYEHHUs NOpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (QopMHpOBaHHME CHUCTEMBbl XMMHYECKMX 3HAHUHW KaKk  BaKHeWIen
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPAa, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC TOHITHS, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUSI;

e (opmupoBaHME U pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX Il TNpUOOpeTeHus
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SBJICHUH,
UMEIOLUX MECTO B MPUPOJIE, B TPAKTUYECKON U OBCEITHEBHOW KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB AECATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM H
OOBSCHEHHEM XHMHMUYECKOIO JKCIEPUMEHTA, COOJIOJEHUEM IPaBUI
0e30MmacHOro oOpalleHus ¢ BeIeCTBAMHU.

Hapsny ¢ atuMm, copepskareibHasi XapaKTEpUCTHKA LI€JIEW U 3a/1ad U3y4EHUs
npeaMeTa B IporpaMMe M0 XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CerojaHs B
NpernojjaBaHud ~ XMMHUM B OOJNbIIEH  CTEmeHW OTAAETCS  MPEANOYTEHUE
PAKTUYECKON KOMIIOHEHTE COJACpXaHUs OOy4deHHs, OPHUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHUKA 00I11€00pa30BaTENbHOW OpraHu3aluy, BIAACIOUIEro He
HAOOpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSAMU aKTUBHOTO MOJY4YEHUS] 3HAHUU U MPUMEHEHUS UX B PEANbHOU KU3HU
JUTSL pEIEHUS IPAKTUYECKUX 3aa4.

B cBs3u ¢ 3TUM TpW U3yYEHHM TIpeAMeTa «XUMHS» JTOMUHUPYIOIIEE
3HauEHHE MPUOOPETAIOT TAaKKUE LIETU U 3aJ]a4H, KaK:

azanTaiys 00y4aroluxcsi K YCJIOBHSIM JIMHAMHUYHO Pa3BHBAIOIIETOCS MHPA,
dopMupoBaHne  HMHTEIUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOW K
caMo0OOpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIHbHOMY MPUHATUIO T'PAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), HMEIOIIHUX YHUBEPCAIbHOE 3HAYEHUE ISl pPa3ju4yHbIX BHUJIOB
JESITENbHOCTU: PEellIeHUus MpoOseM, MOUCKa, aHaiu3a U 00paboTKH HH(OpMAIUH,
HEOOXOIUMBIX JUIsI TPHOOPETEHHS OMbITa JESATEIBHOCTH, KOTOpas 3aHUMAeT
B&XHOE MECTO B IMO3HAHMU XUMHUHU, a TaKXKe s OLEHKU C TMO3UIMUI
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U MPUPOAHYIO CpPEAY;



pa3BUTHE TO3HABATENBHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00y4YarIIUXCA: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH Ui TIOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpPMALIMM XUMHUECKOTO COJIEpIKaHuUs;

(dopMupoOBaHUE U pa3BUTHE Y O0YUYAIOUTUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBILLUIEHUS], HAOJII0JaTeNbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YacCTHOCTH, MpH IUIAHUPOBAHUM W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydamommxcsd YOEKIEHHOCTM B T'yMaHUCTHYECKOU
HaNpaBJICHHOCTU XUMHH, €€ BaXKHOW pOJIM B PEIICHUU TJI00aJbHBIX MpoOsIeM
paIMOHATBHOTO MPUPOJIONOIB30BaHNUS, TTOTIOJIHEHUSI SHEPTETHUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIGHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETCHHS OIbITa
UCMOJIb30BAaHUS MOJYYEHHBIX 3HAHMWM JJIs HPUHITHS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBSI3aHHBIX C XUMUUECKUMH SIBJICHUSMU.

B yuyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHHUA MNpPeaMET «XUMUSD)
0a30BOro ypoBHS BXOAWT B COCTaB MpeIMETHOW 00macTu «ECTeCTBEHHO-HAyYHBIC
OpEIMEThD.

O611iee yncIo YacoB, OTBEAEHHBIX JJI1 U3YyUCHHs] XUMUHU, HA 0a30BOM YPOBHE
cpenHero obmiero oopazoBaHusi, cocrapisier 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hezento), B 11 kimacce — 34 yaca (1 yac B Henento).



COJEPXXAHME OBYUYEHUA
10 KUIACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUH

[IpeaMer oprannyeckor XUMHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYECHUE B
MOJIYYEHUH HOBBIX BEIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHYECKHX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbIC (DOPMYITBI
OpraHWYECKMX BemecTB. lomonorusa, wu3zoMepusa. XuMHYecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJUHAPHBIC U KPATHBIE CBSA3H.

[IpencraBnenne o kinaccupuKauu OpraHuYecKux BemiecTB. HoMeHknatypa
OpraHUYECKUX COEAMHEHUN (cucTeMaThyecKkas) M TpUBUAJIbHbIE Ha3BaHUs
BAKHEHIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W MX IPEBPAILCHUN:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAONIOJIEHUE WU
OMMCAHNE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAIIEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIUBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH W 3TaH —
OpOCTENIINE MNPEACTABUTENN AQJIKaHOB: (PU3WYECKHE W XHMHYECKHE CBOMICTBa
(peakuuu 3aMelleHus] U TOPEeHHs), HAXOXIEHUE B MPUPOJE, MOIyYEHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKANA pANl. DTUIEH U MPOIUIIEH —
OpOCTENIINE MPEACTABUTEIN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUSA, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 m merunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lomydeHre CHHTETHUECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUH psijl. ALIETUIICH
— MPOCTEUIINK NPEICTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (UBHYECKUE H
XUMHUYECKUE CBOMCTBA (peaklUMU T'MAPUPOBAHUS, rajlOr€HUPOBAHMS, TUApPATALINY,
rOpeHusl), MoJy4yeHrue U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, crpoeHue, QpU3MUECKHME W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUPOBAaHUS U HUTPOBAHUS), NOJyYEHHE U MpPUMEHEHue. Tonyon:
cocmas, cmpoeHue, (uzuueckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUA), NOAYUeHue u npumeneHue. TOKCUIHOCTD



apeHoB. ['eHeTmdeckas CBSA3b MEXKIY YIIEBOAOPOAAMM, NPHUHAMICKANUMU K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOYHMKU YTIEBOJAOPOAOB. I[IpupoaHbIii Ta3 W MONMyTHBIE
HedTsaHble ra3pl. HedTs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKUW), muponu3. I[IpoaykTel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB U HX NPEBpalCHUN:
O3HAaKOMJIEHHME C o0Opa3lamu IUIaCTMAcC, KAaydyKOB U PE3UHBI, KOJUIEKIIUU
«Heptp» u  «Yromp»,  MOAENUpPOBAaHUE  MOJEKYJ  YIJIEBOJOPOJAOB H
raJIoreHONPOU3BOIHBIX, IPOBEICHNE MPAKTHYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3YYEHUE €TI0 CBOMCTB.

Pacuérnele 3anaun.

BrluncneHuss mo ypaBHEHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa PEAKIIMU MO MU3BECTHBIM Macce,

00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIUN ).

Kucaopoaconep:xamue opranudyeckue coeJuHeHUs

[IpenenbHBIE OMHOATOMHBIC CHUPTHL. METaHONI W JITAHOJ: CTPOCHHE,
duznueckne W XUMHYECKHE CBOWCTBa (pEeakiMd C aKTHUBHBIMH METaUIaMH,
raJIOTeHOBOJIOPOIAMH, TOPEHHUE), TpHUMEHEHHE. BoJOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CITUPTOB. J{eficTBME METaHOIa 1 ATaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaTOMHBIC  CHUPTHL. ODTWICHIJIMKONb W  TJIMIEPUH: CTPOCHHE,
dusznueckne W XUMHUYECKHE CBOWMCTBA (B3aUMOCHCTBHE CO IICIIOYHBIMH
MeTaJJIaMH, KadeCTBEHHAs pPEaKIus Ha MHOTOATOMHBIC CIUPTHI). JleiicTBUe Ha
OpraHu3M 4enoBeka. [[puMeHeHue raumepruHa U STHISHTIHKOJIA.

@deHoM: CTpOCHHWE MOJEKYNbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue penona.

Anpaerunpl U KemoHul. DopManbIeruj, AaleTanbIerui: CTPOCHHE,
du3nueckre U XMMHUYECKHE CBONCTBA (pEaKIMKM OKWCJICHUS W BOCCTAHOBJICHWSI,
Ka4eCTBCHHBIE PEAKIINH), IOTYICHHE U TIPUMEHEHUE.

OnHOOCHOBHBIE TpefeNbHbICE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHAsl KHCIIOTBI: CTPOCHHE, (PH3NYECKUEe W XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue I Kiacca KUCIOT, Peakius 3TepuUKaIim), MoaydyeHue 1 MpuMeHEHue.
CreapuHoBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX
KUCTOT. MbLTa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxnble 2(QHUpBl KaK TPOM3BOJHBIE KapOOHOBBIX KHCIOT. [wmaponus
cnoXxHBIX 3GupoB. XKupsl. 'maponus xupos. [Ipumenenne xupos. buomornyeckas
POJIb )KUPOB.



VYraeroasl: cocTaB, Kilaccupukaus — yrieBogaoB  (MOHO-, JAU- U
nonrcaxapuibl). [Jroko3a — nmpocTeuinii MoHOcaxapu1: 0OCOOCHHOCTH CTPOECHUS
MOJICKYJIBI, (U3UYECKHME U XUMHUYECKHE CBOWCTBAa (B3aUMOJCHCTBHE C
ruapokcunom menu(ll), oxkucnenne ammuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAXOXKJICHUE B NPHUPOJE, NMPUMEHEHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnonos3a kak npupofHbie noauMepbl. CTpoeHUEe Kpaxmania U
newono3bl.  dusznyecke M XUMUYECKUE CBOMCTBA Kpaxmania (THAPOIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCNEPUMEHTAIbHBIE METOJIbBl W3YYEHHUS BEIIECTB W WX MPEBPAILCHUN:
npoBe/ieHue, HAOJII0JICHUE W ONHUCAHHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcusiom Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBHUE TJIUIEPUHA C
ruapokcugom meau(Il)), anpaerunos (OKMCICHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(Il), B3ammomeicTBHE Kpaxmajia C HOJOM),
MIPOBEICHNE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOAHOI'O BEIIECTBA WK IMPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEHIECTB WU MPOAYKTOB PEAKIIIH).

A30Tcoaepxkaiye OpraHnuecKie COCIMHEHUA.

AMMWHOKHUCIIOTBI Kak aM(OTEepHbIe OpraHuueckrue coeauHeHus. Duzndeckue
U XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpuMepe ThuiHa). buonmornyeckoe
3HAYEHHE aMUHOKHUCIIOT. [lenTupr.

benkn kak nOpupoIHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAsT M TPETHYHAsl CTPYKTypa OeinKkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAIIMs], KAYECTBEHHBIE PEAKIIMK Ha ONKH.

DKCNEPUMEHTAIBHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILCHUM:
HAOJII0/ICHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OMbBITOB: JIEHATypalus O€IKOB MpHU
HarpeBaHUM, IBETHBIC PEAKIIUU OEIKOB.

BbicoKkOMOJIEeKYJISIPHBIE COeIMHEHUSA

OCHOBHBIE TOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHUW: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPU3AIUMU, CPEAHSAS MOJEKYJIApHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEOUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIUS.

DKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
03HAKOMJICHHE C 00pa3laMH MPHUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4YyKOB.

MexnpeamMeTHbIE CBA3U.



Peanu3anus MeXNpeaMETHBIX CBA3EM NPU U3YYEHUH OPTaHMYECKOW XMMHH B
10 kyacce OCYIIECTBISIETCS 4Y€pe3 HCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TMMOHATHH, TaK W TIOHATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTACJIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccuukaius, MepuoaUdIHOCTh, HAOIOJCHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

®duszuka: MmaTepus, DJHEpPrusi, macca, aToMm, OJJEKTPOH, MOJeKyJa,
DHEPTreTUYECKUA ypPOBEHBb, BEIIECTBO, TelO, OOBEM, arperaTtHoe COCTOSHUE
BeleCTBa, GU3UUECKUE BEITMUMHBI U €IMHUIBI UX U3MEPEHUS.

buonorus: kimerka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTocuHTE3, OMOMOTWYECKH AaKTUBHBIC BemiecTBa (OENKH, YTIEBOIBI, >KHPHI,
(epMeHTBHI).

['eorpadusi: MuHepabl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHomorusi: NHUIIEBbIE MNPOJYKThI, OCHOBBI PAllMOHAIBHOIO IUTAHUS,
MOIOIIIUE CPEICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKUE MpenapaThl, MaTepuasbl U3
HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XuMUYECKHM 3eMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeseseHusl 3JEKTPOHOB MO OpOUTasiM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DJICKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckunt 3akoH U [lepuonnyeckas cucrema XMMUUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOrO 3aKOHA U [lepmoanMdeckor CHCTEMBI
xuMuueckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOU TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX MMH TPOCTBIX U CJOXHBIX BEIIECTB MO IpyHnaM M IEepuojiaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJSIPHAs W TOJISIpHAsl, UOHHAs, METaJimyeckas). MeXxaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOW XUMHUYECKOW CBs3M (OOMEHHBIM U  JIOHOPHO-
aKLenTtopHslii). BomopoaHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okucienus. IoHbI: KATHOHBI U aHUOHBI.



BemectBa  MONEKyISIpHOTO H  HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTAaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonstne o mucnepcHbIx cucreMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCIUHECHUM. Homenkiatypa
HEOPraHWYECKUX BenecTB. ['eHeTudeckass CBA3b HEOPTraHUYECKUX BEIIECTB,
MPUHAJJICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckast — peaknusa.  Kimaccudukanus  XMUMHYECKMX — peaknui B
HEOPraHWYECKOW U OpPraHWYECKOM XHWMHHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHECHUS U MPEBPAILCHUS SHEPTUU IPU XUMUUECKUX PEaKIIUIX.

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

DnekTponauTuyeckas auccoruanusa. CuibHbIE U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJIAsl, HEUTPaJIbHAs, LIECITOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanusa Taomui «llepuoaudeckas cucremMa xuMuueckux sinementoB . U.
MenpeneeBa», U3ydeHHE MOJENCH KPUCTAUIMYECKUX PEMIETOK, HAOIIO/ICHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KAaTAJIM3AaTOpa, ONPEACICHUE CPEIbl PAaCTBOPOB BEILIECTB
C TIOMONIbIO YHHBEPCAIBHOI'O HWHIUKATOPa, pEaKIMH HOHHOTO OOMeHa),
IIPOBENICHNE TIPAKTUIECKON paboThl «BiusHue pa3nundHbiX (PaKTOpOB HA CKOPOCTH
XAMUYECKOU PEAKLIUN.

Pacuérunlie 3amaun.

Pacuérel 10 ypaBHEHMAM XHMHUYECKUX PEAKIUMKA, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUEThI, PACUEThl C HCIOJIB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heopranuyeckass XuMus

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuoamyeckoil  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUsS HEMETAIOB (Ha MpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yriaepoga U KpeMHHUS) U HX  COCIAMHEHUM  (OKCHUJOB,
KHCJIOPOJICOAEPKAIIUX KUCTOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXKHEUIIINX HEMETAIIOB U UX COCUHEHUM.



Merannel. [lonoxenne meramnoB B llepuonnueckonn cucTeMe XMMHUYECKHUX
anemeHToB [[. . MenneneeBa. OcOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. OOume ¢guznyeckue cBoMcTBa MeTamioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI Pl HAMIPSYKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATPUH, Kalui, KaJbIIUM,
MarHui, aJIOMUHUHN, IUHK, XPOM, KeJIe30, Me/Ib) U UX COCTUHCHUH.

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

OKCIIEpUMEHTAIBHBIE METOJbl H3yYEHMsS BEIIECTB M HMX NPEBPALICHUM:
U3y4YeHHe KOJUIEKIMH «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, pEIICHHE
AKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJIEHWE U OIHUCAHHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJAEMCTBHE THIPOKCHIA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U LIEJI0YEl, KAYECTBEHHBIE pEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anayu.

Pacuérel macchl BemiecTBa win 00bEMa ra3oB MO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMH BEILIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
U3 BEIIECTB UMEET NPUMECH.

XuMus U )KU3Hb

Ponp xuMum B 0OeCIICUYEHHH 3KOJOTHYSCKOM, DHEPreTHYSCKOW W MHIIECBOM
0e30MacHOCTH, pPa3BUTUM MeAMLMHBL. [loHSATHE O HayyHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBinenuss 00 OOMMX HAay4yHbIX NPUHLUINAX HPOMBIIIIEHHOIO
IIOJIYYEHHsI BaKHEUIINX BEILECTB.

YenoBek B MHpEe BEUIECTB W MATEPUATIOB: BAXKHEWIIHNE CTPOUTEIbHBIE
MaTepuaibl, KOHCTPYKUHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa,
Marepuaibl s JIEKTPOHUKHA, HAHOMAaTEpUallbl, OPraHUYECKUE U MHUHEPAJIbHbIE
ya00peHus.

XUMHUS M 30POBbE YENIOBEKA: IMpPAaBWJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 6€30MacCHOTO MCIOJIb30BAHUS MPENapaTOB OBITOBOM XUMUU
B IIOBCEJIHEBHOM KU3HH.

MexnpenMeTHbI€ CBS3H.

Peanuzanmst MeXNnpeaMETHBIX  CBsI3ed NOpU  HU3ydyeHUH oOwmed u
HEOpraHM4ecKoi xuMuu B 11 Kilacce OocymIecTBIIETCS Yepe3 MCHOJb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHITHHA, SIBIISIOIIUXCS
CHUCTEMHBIMU I OTAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uire ecTeCTBEHHO-HAy4YHbIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccupukanus, TMEepUOJUYHOCTb, HAOII0IEHNE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



®dusuka: MaTepusi, SHEPTHsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOIl, paINOAKTUBHOCTb, MOJICKYJIa, SHEPTEeTUUYECKUM YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (PM3MYECKUE BETUYMHBI U €IUHHUIIBI UX
U3MEPEHHUS, CKOPOCTh.

buomorus: kieTka, opraHm3M, O3KOCHCTeMa, Oumocdepa, MaKpo- H
MHUKPODJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIEC, TOTLIUBO,
pecypchl.

TexHomorusi: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrys, MPOU3BOJCTBO
CTPOUTENIPHBIX MAaTEPUAJIOB, CEIbCKOXO3SUCTBEHHOE IPOU3BOJICTBO, MHIICBAs
IMPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUM A [TIPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHUS
0o0yJaromMUMHUCS TIporpaMM cpeaHero oOmero oOpa3oBaHHs (JIMYHOCTHBIM,
METanpeIMeTHbIM M MOpeIMETHbIM). HaydHo-MeToauueckol OCHOBOM s
pa3paboOTKH TIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-IESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHUS» HA YPOBHE CPEIAHETO
oOurero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOIMMHUCS POCCUNUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH ¥ CAMOOMPEIENICHHIO;

HaJIU4YUEe MOTUBAIIMU K 00yUEHHUIO;

[[eJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUH JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 0a30BON HAYKH XMMUWU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAaThCA B CBOEH
JESATeTbHOCTU 1I€HHOCTHO-CMBICIOBBIMU YCTAHOBKaMU, MPUCYIIMMHU IIE€JIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIMYUE TTPABOCO3HAHUS IKOJIOTMYECKON KYIbTYPhl U CIOCOOHOCTH CTaBHUTh
1[EIU U CTPOUTH )KU3HECHHbIEC TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS TIpeameTa «XHUMHS» JIOCTUTalTCs B
€IMHCTBE Y4YEOHOW ¢ BOCIHUTATEIbHOM JCSATEIIBHOCTU B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBAa, MPHUHATHIMU B OOIIECTBE
HOpMaMU W TIpaBWJIaMH  TOBEAEHHUSA, CIOCOOCTBYIOIIMMH  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIECHHS JIMYHOCTHU
00yyYarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS»  OTPaAXKaIOT
c(OpMHPOBAHHOCTh OMbITA ITO3HABATEILHON M MPAKTUYECKOW JEATETbHOCTH
O0y4YarommMxcs Mo peaju3aiyy MPUHATHIX B OOIIECTBE 1IEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaxIaHCKOr0 BOCIIMTAHMS :

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB M 00sI3aHHOCTEM,
YBaYKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJUICKTUBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENIBHOCTH NpPH CO3/1aHUU
y4€OHBIX MPOEKTOB, PEUICHUU y4E€OHBIX W MO3HABATEIBHBIX 3a/1a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA:

LEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€UYECTBEHHON XMMUH;

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

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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 TOBEICHHS;

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

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
NO3UIMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUI 3THX
IOCTYIIKOB;

4) dpopMupOBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 310poBOro u Oe3omacHoro oOpasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3MYECKOMY U
IICUXHYECKOMY 3/I0POBBIO;

coOJroieHUs1 MpaBwil 0€30MacHOr0 OOpallleHUs C BeIleCTBaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYZAOBOM JAEATEIBHOCTH;

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

OCO3HAHMS TMOCIEACTBUN M HENPUATUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHMX BHJAAX
NEeSITEeNbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PCEIICHWHM MPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIPaBJIIEHHOCTH (B paMKax CBOErO KJ1acca, IIKOJIbI);



MHTEpeca K MPaAKTUYECKOMY M3YUYEHUIO MPOQPECCUil pa3iMuHOro pojaa, B TOM
YHUCJie HA OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXCHUSI K TPYY, JIOJSAM TPyAa U pe3ysibTaTaM TPYJ0BOM JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIBHOW TPAEKTOPUHU
oOpa3oBaHus, Oymymiel mpodeccuu W pean3anu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
oTpeOHOCTEH O0IIECTBA;

6) 3K0JI0TrN4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU 11€71€CO00Pa3HOr0 OTHOUIEHUS K MPUPOAE, KAK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOATBHOIO XapakKTepa SKOJOTWYECKUX TMPOOJIeM, BIIHUSHHUS
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MIPUPOTHON U COLHMAIIBHOU CPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJb30BAHUS JOCTIKCHUN XUMHUH IS
pelieHrs BOMPOCOB PallMOHATIBLHOTO MPUPOIONOIL30BaAHNUS;

AKTUBHOI'O HEMNPUATHS JIEWCTBUN, NPUHOCIIIUX BpEl OKpYKarollen
NPUPOJHON Cpelie, YMEHUS TPOTHO3UPOBATH HEOJIATOMPUSTHBIE KOJIOTHUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBpAIIaTh UX;

HAJIUYHSl Pa3BUTOrO SKOJIOTMYECKOr'0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITA NEeSATETbHOCTU AKOJIOTUYECKOMN HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
NpaKkTUKE, CIOCOOHOCTM ¢ YMEHHUS aKTUBHO MPOTUBOCTOSITH  HJCOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI0 NO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl CHeUM(PUKA XUMHUMU KaK HayKd, OCO3HAHUS €€ poiu B
GbopMUPOBAaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIETIOCTHOTO
NPEICTABIICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHuH MpoOJieM COXpaHEHUs
IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH IS  COBPEMEHHOM
IUMBWIM3ALMU: B €€ TyMaHUCTUYECKON HaMpaBICHHOCTH W BaXXHOM poJid B
CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYpbI, pEHIEHUHU II100aJbHBIX MPOOIeM
YCTOMYHMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, IHEPIETUUECKOM, MUILIEBON U
IKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, OOCCTICUCHUM YCIOBHUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMGPOPTHOM JKM3HM KaXXJOro ujeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTU: TIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh



MOJTydaeMbl€ 3HAHUS IS aHAIN3a U OOBSICHEHHS SBJICHUN OKPYKAIOIIET0 MHpa U
MIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIelaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE HAy4YHBIX (DaKTOB W MMECIONIUXCS JaHHBIX C I1EJIbI0  TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS IS
pelIeHMs POOJIEM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENILCKOM IeATEeIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWNA TIO XUMHHA B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON
NeSITeTHHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHble pPe3yJIbTaThl OCBOCHUS Y4eOHOro mpenmera «XuMus» Ha
YPOBHE CpEAHEro 00111ero oopa3zoBaHus BKIOYAIOT:

3HAQYUMBIE  JUIS (dbopMHpOBaHUs MHPOBO33PEHUSA oOyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIIEHAYYHbIE MOHITHUS, OTpakarolinue
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHEeUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPIHUsl, SBJICHUE,
poLEecC, CUCTEMA, HayYHbIA (paKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusl, UCCIIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCAJIbHbIE Y4eOHbIEe NEHCTBUS (TMO3HABaTENIbHbIE, KOMMYHHUKATUBHEIE,

PETYISTUBHBIE), obecreunBaroIne dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTH U COIIMATLHON KOMITETEHIIMH 00YYaroIInXcs;
CIIOCOOHOCTH o0ydJaromuxcs UCTIONIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE y4ueOHbIE
NENCTBHS B ITIO3HABATEIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpenMeTHble PE3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4e€OHBIMU  II0O3HABATEIbHBIMH, KOMMYHUKATUBHBIMM U  PEryJISTUBHBIMU
JEACTBUSIMU.

Osaagenune YHHMBEpPCAJIbHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH
AEHCTBUAMM:

1) 6a3oBble JIOrHYeCKHUe AeCTBUS:

CaMOCTOSITENILHO  (OpPMYNIHpPOBaTh U aKTyaJIM3UpoOBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh LENU AEATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JOCTHKEHHUS, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IIOCTABJICHHBIMU LENISIMU;

UCIOJIb30BaTh MPU OCBOCHMM 3HAHUI NMPUEMBI JIOTHUYECKOIO MBIIUICHAS —
BBIICIISATh XapaKTEpHbIE NMPU3HAKKA NMOHATHM M YCTAaHaBIMBATh UX B3aWMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHITHUS JJIsi OOBSICHEHUSI OTACIbHBIX (DAKTOB U
SIBJICHUM;

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

YCTaHABIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPaCCYXKIeHUs (UHIYKTUBHbBIC, JEAyKTHUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM W MPOTUBOPEUUS B pPACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aAKITFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MO/JIEH, MPE0OPA30BBIBATH MOJIEIbHBIC MPECTABICHUS — XUMHUECKUI
3HaK (CUMBOJI) »JJE€MEHTa, XHUMH4YecKas (opMmyJia, YpaBHEHUE XUMHUYECKOU
peakIuu — MpU PEIICHUU Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BAaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NIPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
peaKLnil;

dbopMyIHpOBaTh 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITENHHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUH;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W IPOBEICHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOIIOM
npolecca, CaMOCTOATENbHO MPOrHO3UMPOBATh €ro pe3yibTar, (HOopMyIupoBaTh
000011IeHHS 1 BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIECIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIIaHHON paboTe;

OpUOOPETaTh ONBIT YYEHUYECKOHM HCCIEOBAaTEIbCKOM U MPOEKTHOM
JESATENbHOCTU, TMPOSBISTh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKHX 3aJlad, MPUMEHEHUIO Pa3IUYHBIX
METOA0B MO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCA B Pa3JIMYHBIX HCTOYHUKAX UWHoOpMamuu (HAy4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUS, CIPAaBOYHBIE TMOCOOMS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
npeACTaBIeHUs, KPUTHUYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYMBOCTH;



dbopMynupoBaTh 3ampoOChl U MPUMEHSTH Pa3IMYHBIE METOJIbl MPHU IMOUCKE U
orbope wuHpoOpMalMU, HEOOXOAWMOW JJIsI BBIMOJHEHUS YYEOHBIX 3ajaau
ONPEIEIIEHHOr O THUIIA;

NpUOOPETaTh OMNBIT MCIOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHN U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYIO  (QOpMYy  MpEICTaBICHUS
uHpopmaiu (Cxembl, rpaduKu, JTuarpaMMbl, TaOJIUILIbI, PUCYHKHU U APYTHE);

UCTIONIb30BaTh HAYYHBIA $3BIK B KAa4eCTBE CpEICTBAa TNpuU padboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXIpeAMETHbIe ((Du3udeckne u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpeBUATYpPbI, HOMEHKIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CpEACTBA
HATJISITHOCTH.

OBianeHne yHMBEPCATbHBIMM KOMMYHUKATUBHBIMHU AeHCTBUAMMU:

3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYX)AaeMOM TEMbI B XOJI€ JUaora U/wiu
JUCKYCCUH, BBICKa3bIBaTh  HaeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIbHO BBIMIOJHEHHS IPEIJIOKEHHON 3a1a4H;

BBICTYNIaTh C TPE3EHTAlMEl pe3ylbTaTOB MO3HABATEIbHOW NEATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHCHUHU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, pea3aIlui yueOHOTr0 MpoeKTa U (OPMYITHPOBATH BHIBOJIBI
M0 pe3yjbTaraM NPOBEAEHHBIX HCCIENOBAHUM MYTEM COTJIACOBAHUS TO3ULMNA B
X0J1€ 00CYXJIeHUSI 1 00OMEHA MHEHHSIMU.

OgJ1ajieHNe YHHMBEPCAJTbHBIMY PEryJSITUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
NeATEeNbHOCTh, oOmpeaenss €€ Meau W 3ajJadyd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpejiaraéMblii  aJlfOPUTM JIEUCTBUI  TpHU
BBITIOJTHEHWW YYEeOHBIX M UCCJIENIOBATEIbCKUX 3a]ad, BbIOMpaTh Hambosee
3¢ exTUBHBIN CcrMoco0 WX perieHus ¢ Y4ETOM TONYyYCeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUX;

OCYHIECTBIISTh CAMOKOHTPOJIb CBOEU NIEATEILHOCTH Ha OCHOBE CaMOaHaM3a
Y CAMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OpraHuuyeckass XUMHS»
OTpaXaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHUYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XUMHH B TIO3HAHUM SIBJICHUI



opuponabl, B (OPMHUPOBAHMUM  MBILUIEHHS M KYJIbTYpPhl  JUYHOCTH, €€
(yHKIMOHAIBHOW IPAMOTHOCTH, HEOOXOUMOM JIs1 pelIeHHs TPAaKTUUYECKUX 3a1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO M MPUPOIHOM
cpene;

BJIQJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloOlIMe TMOHATUS (XMUMHYECKHH JJIEMEHT, aToM, 3JEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTass U COKpamléHHas), MOJb, MOJSpHas
Macca, MOJSPHBIM OOBEM, YrIepoAHBIM CcKeneT, (yHKIMOHAJIbHAs TIpyIa,
paauKai, U30Mepusi, U30MEpPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPOA U a30TCOJAEPKAIHUE COCIMHEHHsS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranudeckux BemecTB A. M. byTtiepoBa, 3aKOH COXpaHEHHS MacChbl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeKallie B OCHOBE IIOHMMAHMWS IIPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJOTMYECKUE CBEICHUS O CBOWCTBAxX, COCTaBe, IMOJIYYCHUH U
0€e30MacCHOM HCIIOJIb30BAaHUH BAKHEWIIUX OPraHWYeCKHX BEIIECTB B OBITY U
IPAKTUYECKOM 1eSITEeNbHOCTH YeNIOBEKA;

c(OPMUPOBAHHOCTh YMEHMUU BBISBIISATH XapaKTE€pHbIE NMPU3HAKU MOHSITHH,
YCTAHABJIMBATh UX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOLIUE MOHSITHS NpU
OMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUN OPraHUYECKUX COECIUHEHUM;

c(OpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpAIIEHHON)
dopMyn OpraHMYeCKHMX BEIIECTB W ypaBHEHUH XHUMHUYECKUX pEaKIui,
U3rOTABJIMBATh MOJEINU MOJEKYJ OPraHMYEeCKUX BEUIECTB ISl WIUTIOCTPALMHU HX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPUHAIJIC)KHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUID K OINPEACIEHHOMY
KJIaccy/Tpynne COoeAMHEHU (yriaeBoAOpOnbl, KHUCIOPOJ M a30TCOAEpIKalue
COCIIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cucremarnuecko HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPHUBUAILHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPOMWIEH, AalleTUJIEH,
ATUJICHIJIMKONb, TIUIEpUH, (eHos, (popmanbaerui, aueTalibJIeruja, MypaBbUHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO034,
dpyKTO3a, Kpaxma, LeJI0103a, [IULIUH);

c(OpMHPOBAHHOCTh YMEHHS OINPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIEC U KPATHBIC);



c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSATH TMOJOKEHUSI TEOPUU CTPOCHHUS
opranuuyeckux BeniectB A. M. bytiepoBa /it 00bICHEHUSI 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTepuU30BaTb  COCTaB, CTPOCHHUE,
buznyueckne W XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENEH pPa3THMUHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOMUJIEH, aleTUJICH,
Ooyranuen-1,3, merwnOyraauen-1,3, GeH30J, METaHOJ], STAaHOJ], STUJICHIJIUKOJb,
TJIMIEpUH, (EHOJ, aleTalbJerua, MypaBbuHAas M YKCYCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJIJTI0JI03a, aMUHOYKCYCHAsi KUCIIOTa), WITIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUECKUX PEAKIUHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

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

c(OpMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIIM IMPOJYKTa
peakuu 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OIHOTO U3 MCXOIHBIX
BEIIIECTB WM MPOTYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaJETh CHCTEMOM 3HAHHM 00 OCHOBHBIX
METOAaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOMI0eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XHMHYECKUE 3HAHWS IS TPUHATHS PEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
PUMEHECHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUJIa MOJIH30BAHUS XUMUYECKOM
nocyao v nabopaTOpHBIM OOOpYJIOBaHMEM, a TakKe NpaBWiia OOpaIlEeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTb yMEHUN IUJIAHUPOBATH U BBINOIHATh XUMHUYECKUM
AKCTIEPUMEHT (TIPEeBpaIlleHUs OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYyUYEHHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIIECTB, JICHATypallus OEIKOB MpPH HArpEeBaHUM, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKU O€30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOPYIOBAHHEM, TPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BEIBOALI HA OCHOBE 3TUX PE3YJbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uHbOpMAIIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHbopmaruu, IHTepHEeT U ApyTux);



chopMUPOBAaHHOCTHL ~ YMEHUW  COONIOJATh  MpaBWIA  AKOJOTUYECKH
1eIecoo0pa3Horo MoBeAeHUsS B OBITY W TPYAOBOM JEITEIBHOCTH B MLEJAX
COXpaHEHUs! CBOEro 3J0pPOBbSi M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca Tokasarens [IJIK, moscHATh Ha mpuMepax CrocoObI
YMEHBIIICHUS] W TPEAOTBpPAICHUS HX BPEIHOTO BO3JECHCTBUS HA OpPraHU3M
YeJIOBEKA;

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

JUISL  CHEeNbIX U CIHA0OBUIALIIMX OOYyYarolUMXCs: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3amucn XuMHYECKUX

dbopmy.
11 KUIIACC

[IpenMerHble pe3ynbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudecKas
XUMHUS» OTPakaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABJICHUN: O XUMHUUYECKOHM COCTaBJISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUUW B TIO3HAHWUU SIBJICHUU
npupoabl, B  (GOPMHUPOBAHWM MBIIUICHUS UM KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJISI pEIICHUS MPAKTUHISCKUX 3a1a4
U DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMUM, KOTOpass  BKJIKOYAET:
OCHOBOMOJIAraloliine MOHATUA (XMMHUYECKUWA SJIEMEHT, aToM, u30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOIHAsS), KpUCTAIUITUUECKas peniéTka,
THUOBl  XAMHAYECKUX  PEAKIUNA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMTHI,
BJIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peaKklMi, XUMHUYECKOE€ DPaBHOBECHE), TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHMS MACCHI BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAICHUS SHEPTrUU
OpyU XUMHUYECKUX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS MPUUYUHHOCTU U
CHCTEMHOCTH XHMHMYECKHX SBJICHHH, (PaKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCMOJIb30BAaHWU BOXKHEUIIINX HEOPraHUYECKHUX
BEIIECTB B OBITY U MPAKTUUYECKON JEATEIbHOCTU YEJI0BEKA;



c(hOopMUPOBAaHHOCTh YMEHHUI BBIABIISITE XapaKTEpHbIE TMPU3HAKU TMOHSATHIA,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIINE MOHSTHS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MIPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIMKY IS
coctaBieHuss (OpPMYT BEIMIECTB W  YPAaBHCHHWH  XUMHYECKHUX  PEAKIUH,
cucremaruueckyro HomeHknaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETAlIEHAs U3BECTh, TUTHEBAs CO/lA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUH OTNPEACIATh BaJCHTHOCTD M CTEMEHb OKUCIICHHUSI
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAS, METaJNIMYECKasi, BOJOPOHAS) B COCAUHEHUSIX, THI
KPUCTAINIMYECKOW PEHIETKM KOHKPETHOrO BeIeCTBa (aTOMHasi, MOJIKYJsIpHas,
MOHHAs, METAJUTMYECKas1), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCOUHECHUM,

c(hOpMHPOBAHHOCTh YMEHUN yCTaHaBJIMBaTh IPUHAIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpENeIEHHOMY Kiaccy/Tpynie
COeIMHEHUN (MPOCThIE BEMIECTBA — METAJJIBI U HEMETAaJIbl, OKCUJbl, OCHOBaHUS,
KHUCJIOThI, aM()OTEpPHBIE TUIPOKCHIBI, COJIN);

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

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3JieMeHTOB |—4 mnepuonoB Ilepuonnueckoir cHUCTEMBI
xumuueckux snemeHToB JI. WM. MeHpaeneeBa, ucnoib3yst MOHATUA «s-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEpPreTUYecKue YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKHX DJIEMEHTOB U MX COEAUHEHUMN
1o repuojam u rpymnmnam [lepuoanyeckon cucteMsl XUMUYECKUX diieMeHToB 1. U.
Menneneena;

chOpMUPOBAHHOCTb YMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,
MNOATBEPKAATh CYIIECTBOBAHUE T€HETHMUYECKON CBSI3M MEXKIYy HEOPraHMYECKHUMU
BEII[ECTBAMU C MOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHMSI KJIACCU(UIIMPOBATH XUMHUYECKUE PEAKIHUH TI0
pa3NUYHBIM MpPHU3HAKaM (YUCIY U COCTaBY pPEarupylollux BEIIECTB, TEIJIOBOMY
aheKTy peakiu, U3MEHEHHUIO CTEIEHEH OKHCICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peaKklMM, YYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IudHBIX
THUIIOB, TOJIHBIE M COKpaIllEHHbIE YPABHEHHsI PEaKluii MOHHOTO 0OMEHa, YUUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIA;



c(OpMHUPOBAHHOCTh YMEHHM MPOBOJUTH PEAKUUH, IOATBEPKIAIOLINE
KAUYECTBEHHBI COCTAaB PA3JUYHBIX HEOPTraHUYECKUX BEIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

chOpMUPOBAHHOCTh ~YMEHHMM  PAaCKpbIBaTh  CYIIHOCTb  OKHUCIHUTEIbHO-
BOCCTAaHOBUTEINIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOro OajaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKOU
peaKIy OT PA3NUYHBIX (AKTOPOB; XapaKTep CMEMICHUS XUMHIECKOrO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTBus (nmpuniun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE MPOLECCHI,
JeXallue B OCHOBE IIPOMBIIIJICHHOIO NOJYYEHUs CEPHOW KHCIIOThI, aMMHAaKa, a
TaKke C(POPMUPOBAHHOCTh MPEACTABICHUM 00 OOIIMX HAyYHBIX NPUHLHIIAX U
AKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOr0 IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHUS C HCIOJIb30BAHUEM
HOHATHUSL «MAaccoBasi J0Js BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHHH Ta3oB
OpU XUMHYECKHX PEAKIMIX, MACChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OJHOIO U3 YYACTBYIOLIUX B PEAKIMU
BEIIECTB, TEIUIOBOTO 3((eKTa peakluyd Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUU;

c(hOopMUPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBWIA MOJIb30BAHUS XUMUYECKOU
nocyao u jabopaTOpHBIM OOOpYJOBaHUEM, a TaKXe MpaBuiia OOpalleHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIOJHEHHIO JIaOOpATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJHATh XHUMUYECKHM
AKCIIEPUMEHT (pa3ioKeHUE MEePOKCHUIA BOAOPOJAa B MPHUCYTCTBUU KaTalM3aTopa,
OIPE/ICJICHUE CpEeAbl PAcTBOPOB  BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
MHIUKATOPa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakIvy,
peaklM MOHHOTO OOMEHA, KayeCTBEHHbIE pEaKIUMu Ha cyib(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPHUMEHTAJIbHBIX 3aJad IO
temaM «Mertams» U «Hemeramwibl») B COOTBETCTBHHM C INPAaBWIAMHM TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JJAOOPATOPHBIM 000pYAOBaHUEM,
OPE/CTaBIIATh PE3YJbTaThl XUMHUYECKOIO HSKCIEpUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIOUIUX pEaKIUidi U (POPMYIHPOBATH BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUH KpPUTHUYECKH AHAJIM3UPOBATH XUMHYECKYIO
uHbOpMaIIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);



chopMUPOBAaHHOCTHL ~ YMEHUW  COONIOJATh  MpaBWIA  AKOJOTUYECKH
1eIecoo0pa3Horo MOBEAEHUS B OBITY W TPYAOBOM JEITEIHHOCTH B IEIAX
COXpaHEHUs! CBOEro 3J0pPOBbSi M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OIMACHOCThH BO3JCHCTBUS HA )KUBBIC OPraHU3MbI ONPEIeTIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens [IJIK, mosicHIT, Ha mpuMmepax CHocoObl YMEHBIIEHUS U
MPEAOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 0OYy4YaroIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
NPUMEHSITh 3HAHWA 00 OCHOBHBIX JOCTYIMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

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

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue KonuuyectBo yacon
Ne DJIeKTpoHHBIe (LM (ppoBLIe) 00pa3oBaTe/IbHbIC
pa3/iesioB U TeM Kontpoabusbie | IlpakTuueckue
n/n Bcero pecypcbl
NMPOrpaMMblI padoThI padoThbI
Pa3nea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[IpenmeT opranuyecKkoit
xumun. Teopusi cTpoeHus
1.1 obra ec 3 https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-
' pramirHeciix efb16£a49f6a?backUrl=%2F04%2F10%3Fclass%3D10
coenuHeHuit A. M.
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Hroro no pazgeny 3
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nepepaboTka
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OBIIEE KOJIMYECTBO 34 3 )
YACOB 110 [TPOT'PAMME
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HaumeHoBaHue KoandecTBo yacoB
Ne JuaekTpoHHble (Hu(poBbIe) 00pa3oBaTeIbHbIE
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29 H 9 1 1 https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-
: CMETAILIB 25£26d9¢1139?backUrl=%2F04%2F11%3Fclass%3D1 1
73 CBsi3b HEOPraHUYECKUX U ) https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-
' OpPraHUYECKUX BEIIECTB 59151d566a61 ?backUrl=%2F04%2F11%3Fclass%3D11
Hroro no pasgeny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
https://lesson.edu.ru/lesson/984da7aa-2bdd-44e2-b62c-
3.1 XUMHS U KU3Hb 4

8089646fdbbd ?backUrl=%2F04%?2F11%3Fclass%3D11




Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME
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HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne

KoanuecTBo yacoB

DJIeKTPOHHbBIE U (POBbIe 00pa3oBaTeIbLHbIE

/i Tema ypoka Beero Kontpoabubie | IlpakTnueckue pecypent
padoThI padoTbI

[IpenmeT opranndeckoi

1 MU, 68 BO3HUKHOBCHINE 1 https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-

’ ’ efb16fad49f6a?backUrl=%2F04%2F10%3Fclass%3D10

pPa3BUTHE U 3HAUYCHUE
Teopus crpoenust

5 OPraHUYEeCKUX COCTUHEHUI 1 https://lesson.edu.ru/lesson/c935a58c-ab0Oe-4¢59-9dcf-
A. M. bytnepona, eé 20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D10
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o
KJ1acCU(UKAIIAN
OPraHUYEeCKHX BELIECTB.

3 HoMeiarypa 1 https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-

b4cb589aead 1 ?backUrl=%2F04%2F10%3Fclass%3D10

(cucremaTuyeckas) u
TpUBHUAJIbHBIC HA3BAHUS
OpraHUYeCKHUX BEIIECTB
AJKaHbBI: COCTaB U

4 CTPOEHHUE, TOMOJIOTUYECKU I 1 https://lesson.edu.ru/04/10?class=10
pAn
Meran u 3TaH —

5 IIPOCTEUIINE NTPEACTaBUTEIN 1 https://lesson.edu.ru/04/10?class=10
aJIKaHOB
AJKEHBI: COCTaB U

6 1 https://lesson.edu.ru/04/107class=10

CTpOEHHUE, CBOMCTBA




DTUJICH U TPOIUICH —
MpOCTEHIINe MpeICTaBUTENN
aJIKEHOB

https://lesson.edu.ru/04/10?class=10

IIpakTueckas padora Ne 1.
«ITomyyenue sTueHa u
U3y4YCHUE €r0 CBOHCTBY

https://lesson.edu.ru/04/10?class=10

Ankanuensl. byraguen-1,3

1 MeTuinoyraaueH-1,3.
IlosrydeHue CUHTETUYECKOTO
Kay4dyKa U pe3UHBI

https://lesson.edu.ru/04/10?class=10

10

11

AJIKUHBI: COCTaB H
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUU PSL.
AneTniieH — npocTermumi
IIPEICTaBUTEND AJIKNHOB

Beruncnenus no ypaBHEHUIO
XUMUYECKON pEeaKLInn

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

12

ApeHbI: 6€H30J1 U TOTYOII.
TOKCHYHOCTH apEeHOB

https://lesson.edu.ru/04/10?class=10

13

I'eneTnyeckas CBA3b
YIJIEBOAOPOIOB,
MPUHAJICKALINX K
pa3IMYHBIM Kjlaccam

https://lesson.edu.ru/04/10?class=10

14

[TpupoaHbIe NCTOYHUKH
YTJIEBOJIOPOIOB:
MIPUPOIHBII ra3 U MOMYTHEIE
He(TsIHbIC ra3bl, HEPTH U
HPOJYKTHI €€ MepepadoTKH

https://lesson.edu.ru/04/10?class=10




15

[TpupoaHbIE NCTOYHUKH
YTJIEBOJIOPOIOB:
MIPUPOIHBIN ra3 U MOIMYTHEIE
He(TsIHBIE Ta3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKu

https://lesson.edu.ru/04/10?class=10

16

KonTponbhas pabora no
pazzeny «YTiaeBoaA0pOIb»

https://lesson.edu.ru/04/10?class=10

17

[IpenenbHbIE OAHOATOMHBIE
CIUPTBI: METAHOJ U 3TAHO.
Bonoponnas cBsa3b

https://lesson.edu.ru/04/10?class=10

18

MHOroaTOMHBIE CIIUPTHI:
OTUJICHTJIMKOJIb U TJINLCPHUH

https://lesson.edu.ru/04/10?class=10

19

@deHon: CTpoeHue
MOJIEKYIbI, PU3NIECKUE U
XUMHUYECKHUE CBOWCTBA,
IIPUMEHEHUE

https://lesson.edu.ru/04/10?class=10

20

Anbreruasl: GopManbaerua
U alleTalbaern. ALEeToH

https://lesson.edu.ru/04/10?class=10

21

[TpakTrueckas padota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»

https://lesson.edu.ru/04/10?class=10

22

CreapuHoOBas U OJEUHOBAs
KHCJIOTBI, KaK
MPEJCTABUTENHN BBICIINX
KapOOHOBBIX KUCIIOT

https://lesson.edu.ru/04/10?class=10

23

Mbru1a KaK COJIU BBICIIUX
KapOOHOBBIX KUCIOT, UX
MOIOILIEE IeHCTBUE

https://lesson.edu.ru/04/10?class=10




24

CrnoxxHbie 3Gupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. [ 'MaposIn3 CIOKHBIX

3¢upoB

https://lesson.edu.ru/04/10?class=10

25

Kupsl: runponus,
IPUMEHEHHE,
Ouosoruueckas poib )KUpPOB

https://lesson.edu.ru/04/10?class=10

26

VrieBoasl: COCTaB,
KIacCU(UKALIUS.
Baxneiime
MPEICTABUTENH: TIIFOKO3a,
¢bpykTo3a, caxaposa

https://lesson.edu.ru/04/10?class=10

27

Kpaxman u nemntonos3a kak
MIPUPOIHBIE MOTUMEPHI

https://lesson.edu.ru/04/10?class=10

28

KontponbHas paboTa mo
pasmeny
«Kucnopoaconepxaine
OpraHUYEeCKHe
COCIUHCHHUS»/
Bcepoccuiickas
IpoBepoyHas pabora

https://lesson.edu.ru/04/10?class=10

29

OOm1ast xapaKTepUCTHKA
a30TCOAEPIKAIIUX
OpPraHMYEeCKHUX COSAMHEHHUI

https://lesson.edu.ru/04/10?class=10

30

AMWHEBI: METHUJIAMHH U
AHUJINH

https://lesson.edu.ru/04/10?class=10

31

AMUHOKHUCIIOTEI KaK
aMm(doTepHbIC OPraHUYECKHE
COEIMHEHMS, UX

https://lesson.edu.ru/04/10?class=10




OMOJIOrMYECKOE 3HAUYEHHUE.
Ilentunel. benku kax
MIPUPOTHBIC
BBICOKOMOJICKYJISIPHBIC
COEUHEHMUS

32

OCHOBHBIE IMOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNN

https://lesson.edu.ru/04/10?class=10

33

OHOOCHOBHEIE
npenenbHble KapOOHOBBIE
KHCIIOTBI: MypaBbUHAs U
YKCyCHAsI

https://lesson.edu.ru/04/10?class=10

34

OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHeHui. IlmacTMmaccel,
Kay4yKH, BOJIOKHA

https://lesson.edu.ru/04/10?class=10

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME
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11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoibubie
padoThI

IIpakTH4eckune
padoTsbI

J1eKTpOHHbIe HU(POBbLIE
o0pa3oBaTe/IbHbIE pecypchl

XUMHAYECKHUH DJIEMEHT. ATOM.
OneKkTpoHHas KOH(QUIypalus aTOMOB

https://lesson.edu.ru/04/11?class=11

Ilepuonmueckuii 3akoH u [leprnonnueckas
cUCcTeMa XUMHUUYeCKux saemMenToB . U.
MenaeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

https://lesson.edu.ru/04/11?class=11

3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB
XHMHYECKHX JICMEHTOB U UX COCIMHCHUM
0 TPYNIaM U MeprojaM. 3HaueHHe
MIEPUOTMYECKOTO 3aKOHA U CUCTEMBI
xumuueckux asnemMenToB /.M. Menaeneera
B paSBI/ITI/II/I HayKI/I

https://lesson.edu.ru/04/11?class=11

Crpoenue BemecTsa. XMMHUYECKasi CBSA3b,
€€ BHJIbI; MEXaHU3MBI 00pa30BaHMS
KOBAJIEHTHOM CBsi3U. BogopoaHas cBs3b

https://lesson.edu.ru/04/11?class=11

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucienus. Bemecta
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOECHUS

https://lesson.edu.ru/04/11?class=11

[TonsaTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUAHBIE PACTBOPBL.
MaccoBas 10715 BEILIECTBA B pacTBOPE

https://lesson.edu.ru/04/11?class=11

Knaccudukamnmsi 1 HOMEHKIIaTypa

https://lesson.edu.ru/04/117?class=11




HCOPTaHNYCCKUX COCJIMHCHUH.
I'eneTnueckas cBA3b HEOPTaHNYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIIaCCOB

Knaccudukanus XuMUUeCKuX peakiui B
HEOPraHUYECKOU U OPraHU4ECKON XUMUH.
3aKOH COXpaHEHMs MAacChl BEILIECTB; 3aKOH
COXPAHEHHUs U NPEBPALICHUS YHEPTUU IIPU
XUMHYECKHUX PEaKIHIX

https://lesson.edu.ru/04/11?class=11

CkopocTtb peakiuu. OOpaTuMble peakluu.
XHUMHUUECKOE PaBHOBECUE

https://lesson.edu.ru/04/11?class=11

10

[TpakTrueckas padota Ne 1. «Bnusaue
pa3IUYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEaKLU»

https://lesson.edu.ru/04/11?class=11

11

DIIEKTPOAUTHYECKAS JUCCOIUAIIHS.
[TonsTue o BogopoaHom nokaszarene (pH)
pactBopa. Peakiiuu noHHOTO OOMEHA.
I'maponus opraHUyYecKux U
HEOPraHUYECKHUX BEILIECTB

https://lesson.edu.ru/04/11?class=11

12

OKHUCIIUTEIIEHO-BOCCTAHOBHUTEIIBHBIC
peakmuu. [Tonstre 00 smekTponm3e
pacIuiaBoOB U pacTBOPOB COJICH

https://lesson.edu.ru/04/11?class=11

13

KonrponbHas paboTta no pasaeiy
«TeopeTnueckre OCHOBBI XUMHU»

https://lesson.edu.ru/04/11 ?class=11

14

Mertasuisl, MX TIOJI0XKECHUE B
[Teproguueckoil cucTeMe XUMUYECKUX
snemenToB /1. . Menpeneesa u
0COOEHHOCTH CTpOCHHS aTOMOB. O0IIHe
¢du3nvecKkre CBOKWCTBA METAJIJIOB

https://lesson.edu.ru/04/11?class=11




15

CrnaBbl METaIOB. DIEKTPOXUMUYECKUN
P HANIPSKEHUM METaJIoB

https://lesson.edu.ru/04/11?class=11

16

XHUMHYECKHE CBOUCTBA BaKHEUIIINX
METaJUIOB (HATpUH, KaIuil, KaabIui,
MarHui, aJJlOMUHHAN) U UX COSTUHEHUIN

https://lesson.edu.ru/04/11?class=11

17

XUMHUYECKUE CBOMCTBA XpoMa, MEJIU U UX
COeqUHEHNN

https://lesson.edu.ru/04/11?class=11

18

XUMHYECKHE CBOMCTBA IIMHKA, JKejae3a U UX
COCTMHECHUH

https://lesson.edu.ru/04/112class=11

19

[TpakTrueckas padota Ne 2. "Pemenue
SKCIIEPUMEHTAJIBHBIX 3a/1a4 [0 TEME
«Metamasi»"

https://lesson.edu.ru/04/11?class=11

20

HemeTamibl, X IOJIOKEHHE B
[lepuoanueckoit cucreMe XMMHUECKHX
snemenToB . . MengeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/11?class=11

21

Pu3nyeCcKue CBOKMCTBA HEMETAJUIOB.
ANOTpONHs HEMETAJUIOB (Ha IpUMepe
KHCIIOPOJia, cepbl, hocdopa u yriaeposa)

https://lesson.edu.ru/04/11?class=11

22

XHWMHYECKUE CBOMCTBA IaJIOTE€HOB, CEPHI U
HUX COeIUHEHUN

https://lesson.edu.ru/04/11?class=11

23

XuMHUecKue CBOMCTBa a30Ta, ochopa u
UX COEOUHEHNN

https://lesson.edu.ru/04/11?class=11

24

XUMUYECKUE CBOMCTBA yIiIepoaa, KpeMHUS
U UX COCOTUHEHUU

https://lesson.edu.ru/04/11?class=11

25

[IpumeHeHne Ba)KHEUIINX HEMETAIIIOB U
UX COEOUHEHUN

https://lesson.edu.ru/04/11?class=11

26

O0001IeHnE 1 CUCTEMATH3AIAS 3HAHUHN T10

https://lesson.edu.ru/04/11%class=11




teMe «HemeTannbl». Beraucnenus no
YpaBHEHUSM XUMHUYECKHUX peaKIuii u
TEPMOXUMHYECKUE PACUETHI

27

[Tpaktuueckas padora Ne 3. «Perienue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemeramist"»

https://lesson.edu.ru/04/11?class=11

28

KoHnTtponbHas paboTa mo Temam
«Metamael» 1 «HemeTaiuis)

https://lesson.edu.ru/04/117?class=11

29

Heopranuueckue u opranuueckue
kucnoTsl. Heoprannueckue u
OpPraHNYeCKHEe OCHOBAHHUS

https://lesson.edu.ru/04/11?class=11

30

31

AmdoTepHbIe HEOPTaHUYECKHE U

OpTraHN4YCCKUC COCAUHCHUS. I'enetnueckas

CBSI3b HEOPTaHMUYECKUX U OPTaHUYECKHUX
BEILIECTB

Poune xuMuu B o0ecrieueHnn
JKOJIOTUYECKOM, SJHEPreTUIECKON U
NUILEBON 6€30MaCHOCTH, Pa3BUTUU
MEIULIUHBI

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

32

[IpencraBienust 06 0OIIKMX HAYUHBIX
IPUHLIMIIAX POMBIIIIEHHOTO MOIY4YEHHUS
BA)KHENIINX BEILIECTB

https://lesson.edu.ru/04/11?class=11

33

Yenosek B MHPEC BCIICCTB U MATCPUATIOB

https://lesson.edu.ru/04/11?class=11

34

XuMUA U 370pOBbE YEIOBEKA

https://lesson.edu.ru/04/11?class=11

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON NMPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

ChopMHUPOBAaHHOCTh MPEACTABICHUH O XUMHUYECKOH COCTaBJISIOIICH
€CTeCTBEHHOHAYYHOW KAPTHHBI MHpA, pPOJIA XHMHUH B IO3HAHHUU
SBIIGHUWA TIPUPOIBI, B (HOPMHUPOBAHMHM MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIMMOM s
pelIeHus TPAKTHYECKUX 3a/ad W OKOJIOTHYeCKH O00OCHOBAaHHOTO

OTHOLIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM Cpejie

1.2

BrnaneHne cucreMOM XMMMYECKMX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraroIue HOHATHSA (Monekymna, BaJICHTHOCTB,
ANEKTPOOTPHUIATENLHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIA OO0BEM, YIJIEpOAHBIA CKEJET,
GyHKIMOHANbHAS ~ Ipynma,  pajJdKal,  H30MepHs,  H30MEpHI,
TOMOJIOTHYECKHHA DS, TOMOJIOTH, YIJI€BOIOPOABI, KHCIOPOA- U
a30Tco/epKalllue COEIUHEHUs, OMOJIOTMYEeCKH AaKTHBHBIE BEILECTBA
(yraeBobl, >KUpbI, O€JNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHHUs); TEOPUHM U 3aKOHBI (Teopus
XMMHYECKOTO CTPOEHHUs opraHudeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMUH, (AKTOJIOTHYECKUE
CBEJIGHUS O CBOMCTBaX, COCTaBe, IIOJy4YeHMH U 0€30MacHOM
HCIIOJIb30BAaHUN  BAXHEMIIMX HEOPraHMYECKMX U  OPraHUYECKUX

BCIICCTB B 6I>ITy u HpaKTH‘IeCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopMupOBaHHOCTh YMEHUH BBIBIATH XapaKTEPHbIE MPU3HAKH
MOHATUM,  yCTaHABIMBATH WX  B3aWMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIIME TOHATHS IIPU ONHCAHMM COCTaBa, CTPOCHUS U

MPEBPAILICHUN OPTAaHUYECKUX COCTMHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIIONB30BATh XUMUYECKYI0 CHMBOJHUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHOW) ¢GOpMYNT OpPraHWYECKHX BEIIECTB MW  YpaBHEHUH
XUMHUYECKHUX PEAKIH, U3rOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYEeCKUX
BEILIECTB JUIsl WILIIOCTPALUA MX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopMupoBaHHOCT, ~ YMEHHMH  YCTaHaBIMBATh  MPUHAIJIEKHOCTH
W3YYEHHBIX OPraHMYEeCKUX BEILECTB [0 MX COCTaBy U CTPOEHUIO K
omnpeAenéHHOMY Kiaccy (Tpymme) coeauHeHuil (yriieBoJopo.ibl,
KHCIIOPOJI U a30TCOJAEpKAIlllMe COCAMHEHHUS, BBICOKOMOJIEKYIISIPHBIC
COeIMHEHUs), JaBaTh MM  Ha3BaHUS IO  CHCTEMaTHYECKOU

HomeHknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCEHHA ONPCACIIATh BHAbI XHMHYECKOH CBSI3H B

OpraHN4YCCKUX COCIUHCHUAX (OIII/IHapHLIe n I(paTHBIe)

1.6

C(bOpMI/IpOBaHHOCTB YMCHUA IMPUMCHATD: IIOJIOXKCHUA TCOPHUU
CTPOCHUA OPraHUYCCKHUX BCIHICCTB AM. ByTJIepOBa JJIA O0OBSICHEHHS
3aBHUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUS, 3aKOH

COXPAaHCHUS MACChI BCIICCTB

VYrneBomopoasl.  Kucnoponcomepkamme W a30TCOAEpIKAIIME

OpraHn4YCCKUC COCAUHCHU. BBICOKOMOHeKyHHpHLIG COCOHMHCHUA

2.1

ChopmupoBaHHOCTE YMEHUH TPUBOAWTH TPUBHUATBHBIC HA3BAHUS
OTIENbHBIX OPraHMYECKUX BEIIECTB (3TWUJIEH, NPONWIEH, AlleTUJIEH,
STHJICHTJIMKONb, TIUIECpUH, (eHon, (opManbIerus, aueTaabIerH,
MYypaBbMHAs KHUCJIOTA, YKCyCHas KHCJIOTA, OJIEMHOBAas KHCJIOTA,
CTeapuHOBasi KHCJIOTa, IJI0OKO3a, (GPyKTO3a, Kpaxmai, LeJlIis03a,

TJIALKH)

2.2

ChopMHUpOBaHHOCT YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE,
dbu3uvecKkue W XUMHUYECKHE CBOWCTBA THUIHMYHBIX TMpEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, dTaH, STHUJICH,
MPOMWIICH, aneTuiaeH, OyraauweH-1,3, metwiOyraauen-1,3, OeH3odm,
METaHOJ, 3TaHOJI, ATUJICHTJIUKOJb, TJIMICPUH, (EHOJI, aleTalbIeruI,
MypaBbUHAsA M YKCYCHas KHCJIOTBI, TJIIOKO3a, KpaxMmaj, IeJUTIJI03a,

aMUHOYKCYCHasl KHCIJIOTa)

2.3

C(bOpMI/IpOBaHHOCTB YMCEHHUA HIUTFOCTPUPOBATH I'€HCTUYCCKYHO CBA3b
MCKAY THUIIMYHBIMUA npeaACTaBUTCIIIMU Ppa3iInuIHbIX KJIaCCOB
OpraHN4YCCKUX BCUICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHUYICCKUX

PeaKIHii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpPMYII

24

CdhopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOIOPOAHOTO ChIpbs (HE(PTh, IPUPOAHBINA ra3, yrojib), CHOCOOBI UX

nepepabOTKH U MPAKTHYECKOE MPUMEHEHHE TIPOIyKTOB IepepadoTKu

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUI BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOTO IMO3HAHUWA, UCIIOJIBb3YCMbIX B XMMUH NIPU U3YYCHHUU




BELIECTB W XUMHUYECKUX SBJICHHH (HAOJIOACHHE, U3MEepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), UCII0JIb30BaTh CHUCTEMHbIE
XUMHUYECKHE 3HAHUS I [PUHATHS pEHIeHHH B KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHUEM

3.2

ChopmupoBaHHOCTh yMEHHH COOJIIOJIaTh TpaBHUiia IOJIB30BAHUS
XUMHUYECKON TMOCyIoil U 1ab0opaTOpHBIM OOOPYIOBaHHEM, a TaKXKe
npaBuiia oOpallleHus C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMU

110 BBIIIOJIHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB
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ChopMUPOBAaHHOCTh YMEHHI ITAHUPOBATH U BBIMOIHATh XUMHYCCKHUIA
OKCTIEPUMEHT (TIpeBpAILCHHsI OPTaHMYECKUX BEIIECCTB ITPHU HAarpEBaHUH,
MOJTyYeHHE STHIICHA M M3Y4YEeHHE ero CBOMCTB, KAYECTBEHHBIC PEAKIINU
OpraHN4YCCKUX BCHICCTB, ACHATypalus OEeIIKOB Ipu HarpcBaHHH,
IBCTHBIC PCAKIUU 6eJIKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0€30MaCHOCTH TpH OOpaIleHUH C BELIECTBAMU U JIA0OPATOPHBIM
o0opyIoBaHUEM; IPE/ICTABIISTH pe3yJbTaThI XUMHUYECKOTO
JKCTiepuMeHTa B (OpMe 3allUCH ypPaBHEHHH COOTBETCTBYOIIMX

peakiuii 1 GopMyITMPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIHTATOB
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3.5

ChopmrpoBaHHOCTH YMEHHI MPOBOJIUTH BHIYMCICHUS [0 XUMUYECKUM
ypaBHEHUsM (Macchl, 00BEMA, KOJIMUECTBA MCXOJAHOTO BEIIECTBA WIIN
MPOJYKTa PEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJIHBIX BELIECTB WIHM NPOAYKTOB PEAKIIHN)

CdopmupoBaHHOCTH yYMEHUHI KPUTHYECKU AHAJIN3UPOBATH
XMMHUYECKYI0 HH(pOpMAIHMIO, TOIy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB

(cpenctBa maccoBoit undopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHUpPOBAaHHOCT yMEHHH COOJIONATh TMpaBUjia HKOJIOTHYCCKH
11eJIeCO00pa3HOro TOBEACHHUS B OBITY M TPYIOBOH JEATEILHOCTH B
LENAX COXPAHEHHUS CBOETO 370pPOBbS W OKpPYXKAIOUIEH MNPHPOTHON
Cpebl, OCO3HAaBAThb OMACHOCTb BO3JICWCTBUSI HA JKUBBIE OpPTraHU3MBI
ONpe/IeEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAsl CMBICT MOKa3aTess
[NAK (mpenenabHO AOMYCTUMOM  KOHLEHTpAlMHU), TMOSICHATH Ha
mpuMepax crmocoObl YMEHBIICHUS W TPEAOTBPAIICHUS WX BPETHOTO

BO3/ECHCTBUS HA OPraHU3M YEJIOBEKA

11 KIIACC

Kon
NpoBepPsieMOro

IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbI CpeHero 001ero 00pa3oBaHust




pe3yJabTaTa

1

TeOpeTI/I‘IeCKI/Ie OCHOBbI XUMHHU

1.1

Bnanenue cucreMoOd XMMHYECKMX 3HaHHMM, KOTOpas BKIIHOYAET:
OCHOBOIIOJIATAlOIIME  MOHATHA  (XMMHUYECKUH  DJIEMEHT,  aToM,
AIIEKTPOHHASI 000JI0UKA aTOMA, $-, p-, d-3IIEKTPOHHBIE OPOUTAIIA ATOMOB,
WOH, MOJIEKYJla, BAJICHTHOCTb, JJIEKTPOOTPHLATEIBLHOCTh, CTEHECHb
OKHCJICHUA, XUMHYCCKasA CBA3b, MOJIb, MOJIApHAsA Macca, MOJI?IpHI;IfI
00bEM, KpUCTAJUIMYECKass pEeHI€TKa, TUIbl XUMHUYECKUX peakuuil
(OKHCTMTENbHO-BOCCTAHOBUTENBHBIE, 9K30- H  SHIOTEPMHYECKHE,
peaku HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANIEKTPOUTAYECKAS]  TUCCOLMAIMS, OKUCIUTEIb, BOCCTAHOBUTEI,
CKOPOCTh XMMHUYECKOW PEaKIUH, XUMHUYECKOE PAaBHOBECHE); TCOPUH U
3aKOHBI (TCOpHs IJIEKTPOIIMTHYECCKOM nuccormaiyy, [lepuoamueckuii
3akoH /.. MeHnzeneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH SA3bIK XUMHH, (PAKTOJIOTMYECKHE CBEICHUS O CBOWCTBAX,
COCTaBe, IOJYYeHUH U O€30MaCHOM HCIOJIB30BAHUM BaXKHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKOM IeATeNbHOCTH

YCJIOBCKA

1.2

ChopMupoBaHHOCTb yYMEHHUIl BBIABIATH XapakTepHblE NPU3HAKU U
B3aUMOCBS3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIME
IIOHATUS IIPU ONHCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M MX IIPEBPAICHUM; BBIABIATH B3aUMOCBI3b XUMHUYECKHUX
3HAHUI c MTOHATUSAMHU u IIPEACTABICHUSAMU JIPYrux

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Bnanenue OCHOBHBIMH METOJaMM HAy4YHOTO IIO3HAHUS BEILIECTB U
XUMHUUYECKHX sBJICHUN (HAOJMIOJEHUE, H3MEpPEeHHe, SKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

ChopMHpPOBAaHHOCT, YMEHHH OINpEesaTh BaJ€HTHOCTh M CTEICHBb
OKHCIJICHUS XUMHUYECKUX DJJEMEHTOB B COCIMHEHUAX PA3IUYHOIO
cocTaBa, BHJ  XHMHUYECKOM  CBs3M  (KOBaJieHTHasl,  MOHHAafi,
MeTaJIn4eckasi, BOAOPOJHAs) B COCIUHEHUSIX, THI KPUCTAITTHYECKOU
pEemIETKH KOHKPETHOTO BEIeCTBa (aTOMHas, MOJEKYJsSpHasi, MOHHAs,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

C(bOpMPIpOBaHHOCTL YMCHHf/'I OIPCACIIATh XapaKTCp CPCAbl B BOAHBIX

pacTBOpax HCOPraHNICCKUX COCIUHEHMI

1.6

C(bOpMPIpOBaHHOCTL YMCHUA KJ'IaCCI/I(pI/ILII/IpOBaTL XUMHUYCCKHEC
pcaknuuu 1o pa3jindHbIM IIPU3HAKaAM (‘{I/ICJ'Iy " COCTaBy pCarupyromux

BCIICCTB, TCIINIOBOMY 3(b(I)CKTy pc€aknunuu, H3MCHCHUIO CTeIeHeln




OKHUCJICHHS  DJIEMEHTOB,  OOpPaTHUMOCTH  pEeaklUMH,  y4acCTHIO

KaTaiu3aTopa)

1.7

ChopMHpOBaHHOCTh YMEHUH  COCTAaBJIATH ypaBHEHHsS  peakuuil
pPa3IMYHBIX THUIOB, IOJHBIE W COKpAIIEHHBIC YPABHEHUS pPEAKIUN
HMOHHOTO OOMEHA, YUUTBIBAsl YCIIOBHSI, IPU KOTOPBIX 3TH PEAKLMU UIYT

IO KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUI MPOBOJUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3IMYHbIX HEOPraHMYECKHX  BEIIECTB,
pacmo3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHNUICCKUX BCIICCTB

1.9

C(bOpMPIpOBaHHOCTL yMeHI/Iﬁ pacKpbiBaTh CYIMIHOCTb OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX pealcum?l mocpeaAcTBOM COCTaBJICHUA

AIIEKTPOHHOTO OallaHCa 3TUX peaKlui

1.10

CdopmMupoBaHHOCTh yMEHUH OOBSACHATH 3aBHUCHUMOCTH CKOPOCTH

XUMHUYECKON peakluy OT Pa3IMYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCT ~ YyMEHHUIl  OOBACHATH  XapakTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMMOCTH OT BHEIIHETrO BO3/CHCTBHUS

(mpuniun Jle HlaTense)

O6ma;1 N HCOPraHU4YCCKasd XUMHA

2.1

ChopMupoBaHHOCTH yMEHHUH packpeiBaTh cMbich Ilepuoanyeckoro
3aKOHa .. Menneneena u JEMOHCTPUPOBATH ero

CHUCTEMATH3UPYIOIIYI0,  OOBSICHUTEIBHYID U  HPOTHOCTUYECKYIO

byHKIIH

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEPH30BATh AIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »3jemMeHToB 1-4 mnepuonoB Ilepuoanueckoit
cucteMbl xuMuueckux syemeHToB J[.MI. MeHneneeBa, uUCHONb3ys
HNOHATUS «S-, p-, d-3JNEKTPOHHBbIE OpOUTAIN», «IHEPreTUYECKUe
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOICTB
XUMHUYECKHX 3JIEMEHTOB M UX COEJUHEHUH 0 MepHoAaM U rpymmnam

[lepuoanueckoii cucrembl xuMuueckux saeMeHToB J[.M. Menaeneesa

2.3

ChopMHPOBAHHOCT, YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOITHE
XUMHYECKHE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPXKIIaTh ~ CYIIECTBOBAHWE  TI'€HETUYECKOH  CBS3M  MEXIY
HEOPraHMYECKHMMH  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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C(bOpMPIpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MPpUHAJIC)KHOCTD

HCOPTaHNYCCKUX BCUICCTB IIO HUX COCTABY K OHpCI[CJ'IéHHOMy KJIaCcCy




(rpyme) coenrHEHUH (MPOCTHIE BEIIECTBA — METAUIBI U HEMETAJLIHI,

OKCH/Ibl, OCHOBaHHUsI, KUCJIOTHI, aM(pOTEPHbIE THIPOKCHUIBI, COJIH)

2.5

ChopMHUPOBAHHOCTH YMEHHM HCIOJIB30BaTh XUMHYECKYI0 CHMBOJIHMKY
IUIsT  cOCcTaBJieHHWs (OPMYJT BEIIECTB M YPaBHEHUHW XHUMHUYECKHUX
peaknuii, cuctematndeckyro HomeHkiatypy (IUPAC) u TpuBuanbpHbIC
Ha3BaHMS OTIEIbHBIX HEOPraHMYECKUX BemlecTB (yrapHslii ras,
VIJCKUCBIA ra3, aMMHaK, TaméHas W3BeCTb, HeramiéHas HU3BECTb,

MMUTbECBas coaa, MUPUT U npyrne)

2.6

CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMHCHIBATH) 0OIIME
XUMHUYECKHE CBOICTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHUE  TEHETUYECKOW  CBS3HM  MEXKIY
HEOPraHWYECKUMMH  BEUIECTBAMH  C  TOMOIIBIO  ypaBHEHUM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOIHATH XUMHUECKUIH
AKCIEPUMEHT (pa3jlo’KEHUE TEPOKCHAA BOAOPOJA B IPHUCYTCTBUHU
KaTaJIn3aTopa, ONPEIEICHUE Cpeabl PaCTBOPOB BEUIECTB C IOMOIIBIO
YHHABEPCAJIBFHOTO HHIMKATOPa, BIUSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh XMMMYECKOM peakIMM, peakUud HOHHOro OOMEeHa,
KaueCTBEHHbIE PEaKuu Ha CyibdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KAaTHOH aMMOHMS, PEIIEHHWE SKCIEPUMEHTAIBHBIX 3aJ1ad [0 TeMaM
«Mertambl» n «HemeTamiby) B COOTBETCTBUU C MPaBUIIAMHU TEXHUKHU
0e30MacHOCTH NpU OOpPALIEHWH C BEIIECTBAMH M JIAOOPaTOPHBIM
000pyI0BaHUEM; IIPEICTaBIISAT pe3yabTaThl XUMHYECKOTO
JKCHEepUMEeHTa B (OpME 3amUCH YpPaBHEHHH COOTBETCTBYIOIIMX

peaKI_[I/Iﬁ n (I)OpMy.]'II/IpOBaTB BbIBOJBI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

C(pOpMPIpOBaHHOCTL YMeHI/Iﬁ CO6J'IIO,Z[aTI:> [paBujia IOJB30BAHUA
XUMHYECKOM HOCYI[Oﬁ u Ha60paT0pHBIM O60py,Z[OBaHI/IeM, a TaKXeE
ImpaBujia 06pa1ueHH51 C BCUICCTBAMH B COOTBCTCTBUHU C MHCTPYKIHUAMU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMHA  XapaKT€pU30BaTh  XHUMHYECKUE
IIPOLECCHI, JIEKAIUE B OCHOBE NPOMBIIUICHHOIO IOJYYEHHs CEPHOHU
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH MPEACTABICHUN 00
Oo0mMX HAy4yHBIX MPUHIUIAX H  IKOJIOTHYECKHX  Ipodiiemax

XUMHYCCKOIr'o IMpOMn3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTaBISIONIEH

eCTGCTBeHHOHaquOﬁ KapTUHbl MHpa, POJIM XUMHU B IIO3HAHUH




ABJIGHUN TpHUPOAbl, B (HOPMHUPOBAHMM MBIIUICHUS U KYJIbTYpbl
JUYHOCTH, €€ (QYHKIMOHAIBLHON TPAMOTHOCTH, HEOOXOJAMMOMN IS
pelieHuss TPaKTUYECKHX 3aJad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie

3.2

ChopmMupoBaHHOCTB yMEHUHI KpPUTHYECKHU aHaJIU3UpPOBATH
XUMHUYECKYI0 HH(OpMAIUIo, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHUKAIIUH, CETh VIHTEpHET U Apyrue)
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CdopMupoBaHHOCTh YMEHMI COONIIO/IaTh TPaBHIA HIKOJIOTHMYECKU
1e1eco00pa3HOro TMOBENEHUS B OBITY M TPYAOBOH AESATENHOCTH B
LENIAX COXPaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOWIEH NPUPOTHON

Cpebl
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Oco3HaBaTh OMACHOCTh BO3JICUCTBHMSI HAa KUBBIE OPTaHU3MBI
OnpeAeEHHbIX BEIIECTB, MOHMMAas cMbIci nokaszatens [1IK, noscHiITh
Ha MpuMepax crnocoObl YMEHbIIEHUS U NMPEAOTBPAILEHUs UX BPEIHOTO

BO3JICHCTBHS Ha OpraHu3M 4YC€JIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUU MIPOBOJUTD BBIUHCIICHUS c
UCIIOJIb30BAaHUEM TMOHATHUSA «MaccoBasi JI0Ji1 BEILECTBA B PAacTBOPEY,
O0OBEMHBIX OTHOLICHHM Ta30B MPH XHUMHYECKUX PEaKIUAX, Macchl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00BEMY OFHOTO W3 YYacCTBYIOIIUX B PEAKIUU BEUIECTB,
TErI0BOT0 3¢ dexTa peaky Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl

BCIICCTB, IMPCBPAILLICHUA U COXPAHCHHUA SHCPIrUU




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

1

TeOpeTI/ILICCKI/Ie OCHOBBI OpFaHI/I‘leCKOﬁ XHUMHH

1.1

[Ipenmer opraHnueckoid XMMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYECHUE B
MOJYYECHUH HOBBIX BEIIECTB M MaTepHaoB. TeopHsi CTPOEHHS OPraHUYECKUX

coenquueHnit A.M. byTtiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CrpykrypHble (OpMYJbl OpraHMYECKMX BelecTB. ['omosorus, u3oMepHs.
XuMHYECKasi CBA3b B OPraHUYECKHX COCIUHEHUSAX — OJMHApPHBIE U KpAaTHbBIC

cBs3u. [IpencraBnenne o kaaccuUKaluyi OpraHUIECKUX BEIIECTB

1.3

Homenknatypa opraHnyeckux COEIMHEHHM (CHCTeMaThyeckas)) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEUIIINX HpCHCTaBHTeHGﬁ KJIAaCCOB OPraHUYCCKUX BCUICCTB

VYri1eBOIOPOABI

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psiZl. MeTaH U 3TaH — NpocTenne
NPEJCTABUTENIN AJIKAHOB: (HU3UYECKHE M XUMHUECKHE CBOWCTBA (peaKiuu

3aMCIICHUSA U FOpeHI/ISI), HaxXO0XXACHUEC B IPpUPOJAC, IMOTYUCHUEC U MPUMEHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTHMYECKMH pAx. DTWUJIEH U MPONUJIEH —
MpOCTEHIINE TPEICTaBUTENN aJIKeHOB: (M3MYECKHe U XUMHUYECKHE CBOMCTBa
(peakuuu THIpPUPOBAaHUS, TaJIOTEHUPOBAHUS, TUAPATALUU, OKHUCIEHUS U

MOJIMMEPU3AIUH ), TOJTyYEHUE U IPUMEHEHHE
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Anxamuensl: Oyrtamuen-1,3 um wmetmnOyraaueH-1,3: cTpoeHHe, BakKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakuus nojuMepusanun). [logydyeHne CHHTETHYEeCKOro

KaydyKa U pe3uHbI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTpOCHHUA, TOMOJIOTHYECKHUH pAAa. AHCTI/IJ'IGH —
HpOCT@fIH.IHfI MNpeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHUC, (I)I/ISI/ILICCKI/IC u
XUMHYECKHE CBOMCTBA (peaKHI/II/I TUApPpUPOBAHUS, TAJIOTCHUPOBAHHUA, THApPAaTallUH,

TOpPEHMS), IOJyYEHUE U IPUMEHEHNE

2.5

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKHME U XMMHUYECKHE CBOICTBa
(peakuuy rajgoreHMpoBaHMs U HUTPOBAHUS), OJIyYeHUE U puMeHeHue. Tomyour:
COCTaB, CTpOeHHe, (U3MYeCKHe U XHMHUYECKHE CBOiicTBa  (peakuuu
TaJIOTEHUPOBAHNUSA M HUTPOBAHHWA), NOJYYEHHE M INpUMEHEHHE. TOKCHYHOCTh
apeHoOB. ['eHeTnmyeckas CBsA3b MEXAY YTJIEBOAOPOAAMH, NPHUHAICKALIMMHU K

Ppa3siInYHbBIM Ki1acCaM

2.6

[TpupoHbie UCTOUHUKH YTIIeBOAOPOA0B. [IprpoaHblil ra3 u nonyTHele HEPTIHbIE




ra3el. Hedth 1 e€ mpoucxoxnenue. CriocoObl mepepaboTKu HEPTH: TIEPETOHKa,
KPEKUHT (TePMUYECKHM, KaTaTUTHUYCCKUi), muposiu3. [IpomaykTel mepepaboTkKu
HEe(PTH, MX TPUMECHECHUE B MPOMBIIUICHHOCTH W B ObITY. KameHHBI yroiab u

MPOIYKTHI €T0 MepepadoTKu

Kucnoponcoaepkamiue opraHU4ecKue COeIMHEHUS

3.1

[IpenenpHble OJHOATOMHBIE CIIUPTHL. METaHO U 3TAHOJI: CTPOCHUE, PU3NYECKUe
U XUMHYECKHe  CcBoOWcTBa  (peakMM C  aKTUBHBIMH  METaJUlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), MpUMEHEHHe. BoJopoaHBIE CBI3M MeEXIy
MOJIEKYJIaMH CIUPTOB. [[eficTBHME MeTaHOJIa M STaHOJAa Ha OpraHU3M 4eJOBeKa.
MHoroaroMHbie CHUPTHL. DTUICHIJIMKONb U TIUIEPUH: CTPOCHUE, PU3NUYECKUE U
XUMHUYECKHE CBOICTBa  (B3aMMOJCICTBHE CO  IIEJIOYHBIMH  METaJUIaMU,
KaueCTBEHHAsl peakilMs Ha MHOroaTOMHble crmupThl). [leiicTBHe Ha oOpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie NIMICPHUHA U OTUJICHI JIMKOJIA
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@deHon: CTpOCHHE MOJICKYNbl, (U3NYECKUEe U XHUMHYECKHE CBOMCTBA.

TokcuunocTs henona. [Ipumenenue penomna
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A.HB,Z[GFI/I,Z[BI U KCTOHBI. q)OpMaJIB,Z[CFI/I,Z[, alcTaJIbACTHU/: CTPOCHHUC, (I)I/ISI/I‘-IGCKI/IC n
XUMHUYECKHUE CBOMCTBA (peaKI_[I/II/I OKHCJICHHSA M BOCCTAHOBJICHHA, KAQUYCCTBCHHBIC

peakuun), MoJIyueHUue U IPUMEHEHHUE
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OnHOOCHOBHBIE TIpeZeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U YKCYCHas
KHCJIOTBI: CTpPOEHUE, (pU3HUECKUe U XUMUYECKHE CBOICTBA (CBOMCTBA, O0IIHe IS
Kjlacca KHUCJOT, peakuus JTepu(uKaluu), TMOIy4YeHHE U IPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCIIOTHI KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX

KHUCIOT. MbllTa KaK COJIM BBICIINX Kap6OHOBI)IX KHUCJIOT, UX MOIOIIECC I[GflCTBI/IG

3.5

Crnoxxnble 3GUPBl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrieBonpl: cocTaB, KiacCHU(pUKAIMS YIIIEBOIOB (MOHO-, M- U TOJHCAXaPHUIBI).
['mroko3a — mpocTemuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYIIBI,
(du3UIecCKre U XMMUYECKHE CBOMCTBA (B3auMoaecTBue ¢ ruapokcuaom meau(1l),
OKHCIICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
Opo’keHHE TIIOKO3bl), HAaXOXKICHHE B MPHUPOJAE, MPUMEHEHHUE, Ouoiloruyeckas
poiib. @otocuHTe3. PpyKTO3a KaK M30Mep IIII0K03bl. Kpaxman u nemnonosa Kak
npupoaHbeie noauMepbl. CTpoeHHe Kpaxmajia M LeJUIojo3bl. dusnyeckue u

XUMHUYECKHUE CBOMCTBA Kpaxmaiia (THAPOJIN3, KAYECTBEHHAs PEAKIIHs C HOJIOM)

A3oTcoaeprKalie opraHu4eckiue CoeMHEeHUs

4.1

AMMHOKHCIOTBI KakK aM(l)OTepHBIC OpraHu4YCCKUC COCOAUHCHUA. duznyeckue u

XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha npumMepe FHI/IL[I/IHa). buonorudeckoe




3HAYCHNUEC aMHHOKHUCIIOT. HGHTI/I,I[BI

4.2

benku Kkak TpUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsl U TpPETHUYHAs CTPYKTypa OenkoB. XHWMUYECKHE CBONCTBA OEJIKOB:

THAPOJIN3, ACHATypaluad, KAUCCTBCHHBIC pCAaKIIUXU Ha Oenku

BBICOKOMOJ'ICKYJ'I}IPHBIC COCIMHCHUA

5.1

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTETICHB MOJIMMEPU3AIIUHN, CPEIHSIS MOJICKYIIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJISPHBIX COCIUHEHHH —

MoJIMMEpHU3alvA U MOJIUKOHACHCAA

5.2

DKClepUMEHTAIbHbIE METOJbl HM3y4eHHUS BELIECTB W HX MpeBpalleHUil:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yKOB. HOJ’Iy‘ieHI/IC CUHTCTUYCCKOT'O KaydyKa U PC3NHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeOpeTI/I‘IeCKI/IC OCHOBbI XUMHHU

1.1

XuMHUUECKUH 3mmeMeHT. AToM. Slapo atoma, M30TOIBL. DIIEKTpOHHAs 000JI0YKa.
DHepreTudeckue YpoBHU, TIOyPOBHH. ATOMHBIE OpOUTAIH, S-, P-, d-DIIEMEHTHI.
OCOOEHHOCTH pacIpeieieHus] JIEKTPOHOB 10 OPOUTANISIM B aTOMax 3JE€MEHTOB

MEPBBIX YETHIPEX MEPHOIO0B. DIEKTPOHHAS KOH(MUTYpAIHs aTOMOB

1.2

[lepnonnueckuii 3akoH u Ileproanueckas cucrema XUMHYECKUX daeMeHTOB 1. 1.
MenpeneeBa. Csi3b mnepuonuyeckoro 3akoHa u Ilepumonnyeckoil cuctembl
xumudeckux aemeHTtoB /(.M. MenneneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWCTB XHMMHMYECKHUX DJJEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTBIX M CIOXHBIX BELIECTB O TPYNNaM M IMEPHOAAM.

3HaueHNE MEPUOAUYICCKOI'O 3adKOHA B pa3BUTUHU HAYKHU

1.3

Ctpoenne BemiecTBa. XHUMHYECKash CBsI3b. BHIbI XUMHUYECKOW CBA3U
(koBajieHTHAsT HEMOJISIpHAs W TOJspHas, HWOHHAs, MeTauinmdeckas). HoHbI:
KaTHOHBI U aHWOHBI. MeXaHnu3Mbl 00pa30BaHuUsl KOBAJICHTHON XMMHUECKON CBSA3U

(0OMEHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHocTs. DnekrpooTpuniaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemiectBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOI'O CTPOCHUA. 3aKOH MOCTOSHCTBA
coCTaBa BelllecTBa. THIIBI KpUCTAJUIMNYCCKUX pCH_IéTOK. 3aBHCHMOCThL CBOMCTBa
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘lCCKOI‘/'I peHléTKI/I. IlonsiTue o AUCIICPCHBIX

cuctemax. MICTUHHBIE M KOJJIOUIHBIC PacCTBOPHLI. MaccoBas noisa BellecTBa B




pactBope

1.6

Knaccudukanus Heopranmueckux coequHeHnii. HomeHkiiatypa HeopraHmueckux

BEILIECTB

1.7

Xumuyeckass  peakuus.  Knaccuukamuss ~— XMMHUYECKMX — peakiuil B
HEOPraHUYECKON M OPraHMYECKON XMMHH. 3aKOH COXPaHEHHsS] MacChl BEIIECTB,

3daKOH COXpPAaHCHUSA U ITPCBPALICHUA SHEPTUH IIPU XUMHUUYCCKUX PCAKIHAX

1.8

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUecKoe paBHOBecue. DakTOphl, BIMSIOUIME HA

cocTosiHre xumudeckoro paBHosecus. [Ipunnun Jle [larenne

1.10

OnexTponuTuyeckas aucconuainus. CuwibHble W cinabble 37ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsA, HEUTpaibHas, IIEIOUHas. Peakiyy HOHHOTO

oOMeHa

1.11

OKHCIINTEIBHO-BOCCTAHOBUTEILHBIE pcakuuun

HeopFaHI/IquKaH XUMMUA

2.1

22

Hemeramnsl. [lonoxenne HemeTayuioB B lleprogmueckoil cucTeMe XUMHYECKUX
anementoB JI.MI. MenzeneeBa U 0cOOEHHOCTH CTpOEHUSI aTOMOB. Pusnyeckue
CBOWCTBA HEMETAIJIOB. AJUTOTPOIHSI HEMETAJUIOB (Ha IPUMEpPE KHUCIOPO/Ia, CEPBI,
dbocdopa u yriepona)

XYWMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TAJIOT€HOB, CEphbl, a30Ta,
docthopa, yriepoma W KpPEeMHHA) W UX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOACPKAIIMX ~ KHUCJIOT, BOJOPOAHBIX coenuHeHwid). [IlpuMeHeHue

Ba)KHEHIIINX HEMETAJJIOB U MX COGI[I/IHCHI/Iﬁ

23

Mertamnsl. Tlonoxxenue wmeramioB B Ilepuoguueckoll cuctemMe XUMHUYECKHX
sanementoB J[.U. MenneneeBa. OCOOEHHOCTH CTPOECHHS SJEKTPOHHBIX 000JI0UEK
aToMoB MetauioB. OOume usmdeckre cBoiicTBa MeTaioB. CrjiaBbl METaJIOB.

3HeKTp0XI/IMI/I‘{eCKI/II>'I paa HaHpH)KCHI/Iﬁ MCTAJlJIOB

24

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAINIOB (HATPHUM, Kalud, KalbIIHid,
MarHuii, aqlOMUHHHA, ITUHK, XpOM, >KelIe30, MeAb) U HX coeAuHeHwidl. OOmue

CIIOCOOBI MoJIydCHHd MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GLITy U TCXHHUKE

2.5

I'enetuueckas CBS3b HCOPTraHNYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3TITUIHBIM

Ki1accaM

XUMUS U )KU3HD

3.1

Ponp xmmum B oOecrieueHHH 3KOJ'IOFI/IHCCKOI71, BHGPFCTH‘ICCKOﬁ n HI/IH_ICBOI>'I
6630HaCHOCTI/I, Pa3sBUTHU MCOWULUHBL. Iloustue o HAayYYHBIX MCTOJAaX IO3HAHUSA

BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHLIMIIAX MPOMBIIUIEHHOTO MOTYYCHHS




BOXHEHIIMX BelEecTB. YeaoBEK B MHUpE BEIIECTB M MaTEpPUAIIOB: BayKHEUIIIHE
CTPOMTENIbHBIE MaTepHualbl, KOHCTPYKIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO,
KepaMuKa, MaTepuaibl IJs 3JEKTPOHUKH, HAaHOMAaTepHalbl, OPraHUYECKUEe U

MUHEpaJIbHBIE y10OpeHus

33

Xumusg u 300pPOBBEE YCJIOBCKA: IIpaBuWjla HCIIOJbB30BaHUA JICKAPCTBCHHBIX
npcriapaToB, IIpaBujia 0€e30I1aCHOI0 MCIIOJIL30BaHUs nperapaTtoB OBITOBOM XMMUH

B HOBC@HHeBHOﬁ KH3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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