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IHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma 1O XMMHM Ha YypPOBHE cpeaHero olmero oOpa3zoBaHusi paszpaboTaHa Ha
ocnoBe PexnepanbHoro 3akona or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
@enepanym», TpeOOBaHUN K pe3ylbTaTaM OCBOEHHs (eaepalbHON 00pa3oBaTeIbHOM MPOrpaMMbl
cpennero oodmero oopazoanus (POII COO), npeacraieHHbix B DeaepaabHOM TOCYIAPCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konmenmmu mnpemnopaBanusi ydyeOHOTO mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusix Poccuiickoit denepanuu, peann3yrnX OCHOBHBIC
oOpa3oBaTesbHbIe TPOTPAMMBI, U OCHOBHBIX MNOJOKEHUH «CTpaTerrmu pa3BUTHS BOCHHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0/10B K pa3paboTKe MpOrpaMMBbl 0 XMMHUH, K ONPEIEIICHNI0 O0IIel CTpaTeruu
o0OyueHus1, BOCIIMTAHUS U Pa3BUTHUsI OOYUAIOIINXCS CPEACTBAMHU yUeOHOro mpeameTa «XUMUs s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyanbHble mosiokerus ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJAepKaHUsl, pe3y/lbTaToB oOyueHUs U TpeOOBaHUM K YPOBHIO
IMOATOTOBKH BBIITYCKHHUKOB.

XuMmuyeckoe  oOpa3oBaHHEe, TIOJy4aeMOe€  BBITYCKHUKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aIiH, SBIIIETCS HEOTHEMIIEMOH JacThi0 MX 00pa30BaHHOCTH. OHO CIYKHUT 3aBEPIIAIONTAM
ATAIOM pealln3aliy Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, TIPHCYIIIHX
IIEJIOCTHOW CHCTEME XUMHYECKOro OOpa30BaHMs. DTH IEHHOCTH KacaroTcs TO3HAHHUS 3aKOHOB
PHUPOJIbI, (POPMUPOBAHUS MHPOBO33PCHHS M OOIICH KYJIbTYpHI YEIOBEKa, a TAKKE IKOJIOTHICCKH
000CHOBAHHOTO OTHOUIEHHSI K CBOEMY 3/I0POBbIO U MPUPOIHON cpene. Peanusyercs xumuueckoe
o0pa3zoBaHue OOy4alOUIMXCS HAa YPOBHE CPEIHEro oO0Iiero oOpa3oBaHHs CpPEACTBAMU Y4eOHOTO
npenMera «XUMUS, COJEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEeNieHbl B MpOorpaMMe Mo XUMHH C
y4€TOoM cHelu(pUKN HAyKH XUMUH, €€ 3Ha4eHHs B TIO3HAHHUU MPUPOAbI U B MaTEpPUATBHOU KU3HU
oOmiecTBa, a TaKke C y4€TOM OOLIMX IIeJied W MPHUHIUIIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o01iero oopazoBanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAayK HrpaeT ocoOyl0 poJib B COBPEMEHHOM
LUMBUIU3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepualbHOM KynbTyphl. OHa BHOCHUT CBOIl BKJIAJ B
(dbopMHpOBaHKE PALMOHATIBHOTO HAYYHOTO MBIIIJICHHS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY)KaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (OopMHUPYETCsl B XUMHUU Ha
OCHOBE MMOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPY>KAIOLIEr0 MUPA, OCO3HAHMS B3AUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo BSaHMOHCﬁCTBYH C ApYrumMu €CTCCTBCHHBIMU HAyKaAMU, XUMUSA CTaJIa HEOTHEMJIEMOM
4aCTbIO MHpOBOﬁ KYJIBTYPBbI, H606X0,Z[I/IMLIM YCJIOBUEM YCIICIIHOI'O TpyJda U KU3HU KAXKIOI'0 YJICHA
O6H.I€CTBa. COBpCMCHHaH XUMHUA KaK HayKa CO3MAATCJIbHAA, KAaK HayKa BBICOKHX TEXHOJOT UM
HallpaBJICHA Ha PCHICHUC r100aIbHBIX npo6neM YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUYCCTBA — CBIpBGBOfI,
3HepFeTHqCCKOﬁ, HI/IIJ_ICBOI\/’I, 9KOJIOTHYCCKOM 0€30IaCHOCTH U OXpaHbI 310POBbA.

B coorBercTBMM ¢ OOmMMMH LENIMH U TPUHIMIIAMHU CpeaHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi ypOBEHb M3Y4€HHUS]) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYI0 UM JUIs
BBIPAaOOTKH MHUPOBO33PEHUYECKHX OPHUEHTUPOB, YCIEUIHOTO BKJIIOYEHHMS B JKU3Hb COLIMYMAa,
MIPOJ0JDKEHHs 00pa30BaHuUs B pa3IMUHBIX 0071aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

COCTaBJ'IﬂIOH_II/IMI/I npeamera «XUMHS) ABISIOTCS 0a30BbIE KYpPChbI — ((OpFaHI/I‘{CCKa}I XUMMUSA»
n ((0611_[35{ " HCOPraHUYCCKasA XUMUI», OCHOBHBIM KOMIIOHCHTOM COACPIKAHUSA KOTOPBIX SBJISIFOTCA
OCHOBEI 0a30BOit HAayKHu: CUCTCMa 3HaHUM 1O HeOpFaHquCKOﬁ XUMHU (C BKJIIOUCHHEM 3HAHUM U3
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oOmield XuMuM) U opranndeckord xumun. @opMHUPOBAHUE TAHHON CUCTEMBI 3HAHUH MPH U3Yy4EHUH
npeaMeTa o0ecreunBaeT BO3MOKHOCTh PACCMOTPEHHsI BCETO MHOroOOpa3usi BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxkanus KypcoB — «Opranudeckass xumus» U «OOMmas 1 HeopraHudecKas
XUMUsD» chopMHpoBaHA B IpOTpaMMe MO XMMHH HAa OCHOBE CHCTEMHOTO TOAXOJA K W3YyYCHHIO
yueOHOTO MaTepuasa u OOyCJOBJIEHa HMCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUH Ha
ONpEIENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4eckKol XHMMHMM BELIECTBa
paccMaTpuBalOTCS Ha YPOBHE KJIACCUYECKON TEOpHUM CTPOEHUSI OpPraHMYECKUX COEJWHEHUH, a
TaKK€ Ha YpPOBHE CTEPEOXMMMUYECKHUX U DIJIEKTPOHHBIX IPEJICTABICHUM O CTPOEHUM BEIIECTB.
Ceenenuss 00 M3y4yaeMblX B Kypce BEIIECTBAX JAIOTCA B PA3BUTHUM — OT YIJIEBOAOPOJOB [0
CIIOXHBIX OHMOJIOTMYECKH AaKTUBHBIX COEAMHEHHMH. B Kypce oOpraHuyeckol XWMHUH MOJIy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00Ilero oOpa3oBaHHUs MEpBOHAYAJIbHbIE
MIPEJICTaBICHUSI O XMMHUYECKON CBSI3U, KJIACCU(UKALMOHHBIX MPHU3HAKaX BELIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XMMUYECKOMN PEAKIINH.

[Tox HOBBIM yriioM 3peHUst B mpeaMmere «XuMus» 0a30BOTO YPOBHS pacCMaTPHUBACTCS
W3YYCHHBIH Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUS TEOPETHUSCKANW Marepual |
CbaKTOJ'IOFI/I'-IeCKI/Ie CBCIACHHUS O BCIICCTBAX U XUMHAYECKOH pCaKkuuu. TaK, B YaCTHOCTH, B KYpPCEC
«OO0mas ¥ HeopraHWYecKas XUMHs» OOyUJaroIIMMCs TPENOCTABISIETCS BO3MOXKHOCTH OCO3HATh
3HAa4YCHUE MEePHOANYECKOTO 3aKOHA C OOIIETEOPETUICCKAX M METOJIOJIOTHIECKUX TTO3UIINH, TIy0Ke
MOHSATh UCTOPUUYECKOE U3MEHEHHE (DYHKIIMI 3TOTO 3aKOHA — OT 0000IIArONIeH 10 OOBSICHSIOMENH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaKHEWIMX BEIIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX W
MIPUMEHECHHH, a TAKKE O XUMHUYECKHX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHMS
nononHsieTcss B Kypcax 10 w11 kimaccoB  simeMeHTaMHM  COACP)KAHUSA, HMMEIOIUMU
KYJIbTYpOJIOTHYECKUA ¥ TPHUKIAJTHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TIOHUMAaHHIO
B3aMMOCBSI3W XHMHH C JPYTUMH HayKaMH, pacKpbIBalOT €€ pOJIb B IIO3HABATEIBHOU U
MPAKTUYECKOW JIEATEIIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHTAHHUIO YBKEHHS K IMPOIECCY
TBOpYECTBA B 00JIACTH TEOPHHM M TMPAKTHYCCKUX MPUIOKCHHA XUMHUHU, MOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJIeMaX, CBS3aHHBIX C XHMUEH,
KPUTUYECKH OCMBICIUBATh MH(OpPMAIMI0O M NMPUMEHATHh €€ I TOTIOJHEHUS 3HAHWH, pelIeHUs
MHTEJUICKTYAJIbHBIX M AKCIEPHUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a1ad. B 1enom coaepkaHue
y4eOHOro mpenMera «XuUMHUsS» JAHHOTO YPOBHS M3Y4Y€HHUs OPUEHTHPOBAHO HAa (opMUpOBaHUE Y
o0yyaronuxcss MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHMsS (UIOCOPCKUX HAEH, TaKUX Kak:
MaTepHuaIbHOE EJUHCTBO HEOPraHWYEeCKOrO0 W OPraHu4eckoro Mupa, oOyCIOBJICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SBICHHUI MyTEM KCIIEpUMEHTA U
pelIeHus TMPOTUBOPEUMH MeEXAy HOBBIMU (aKTaMd U TEOPETUYECKHUMH TMPENOChUIKAMH,
OCO3HAHUE POJM XHMHHM B PEUICHUH DKOJIOTMYECKUX IMPOOJIeM, a TakkKe IMpoliemM cOepexeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbs, CO3JJaHHsI HOBBIX TEXHOJIOTUI U MaTepUATIOB.

B nnane pemienus 3aa4 BOCHUTAHUS, Pa3BUTUS U COLMATIM3AMM 00YUYaIOIIMXCS TIPUHATHIE
IIPOrpaMMONl 0 XMMHMM IOJAXOJbl K OIpPEACICHUI0 COACpXkKaHWS W IOCTPOEHUs IpenMera
IpeaycMaTpuBalOT (OPMUPOBAHME YHHMBEPCAJIbHBIX Y4YEOHBIX JAEHCTBHM, HMEIOLMX 0a30Boe
3Ha4YeHHUe JUIs Pa3JInYHbIX BUJOB JICATEIBHOCTH: pellieHus Mpo0ieM, MOUCKa, aHaiInu3a U 00paboTKH
uHbopMalY, HEOOXOAUMBIX JUIs MpPUOOpETEeHUs] OMbITa MPAKTUYECKOH M MCCIeN0BaTENbCKON
JESITEIbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B TIO3HAHUU XMUMHH.

B npaktuke npenojiaBaHusl XMMHUU KaK Ha YPOBHE OCHOBHOTO 001Iero oopa3oBaHusi, Tak U
Ha ypOBHE cpeHero oOlIiero oopa3oBaHusi, IpU ONPEIEIEHUN COJEPKATENbHON XapaKTepUCTHKU
Lenel M3ydeHHs [peAMeTa HalpaBICHHEM IIE€PBOCTENEHHOW 3HAYMMOCTH  TPaJWLIIOHHO
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npu3Haércss  GopMHpOBaHWE OCHOB XMMHUYECKOH HAayKH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, MTPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKA U KaK OJIHOTO M3 KOMIOHEHTOB MHPOBOM
KynbTypbl. C METOJAMYECKOM TOUKM 3PEHHUS TAKOW MOJXOJ K OMNPEICICHHUIO Ielell HU3ydeHus
MpEIMETA SIBJIAECTCS BIIOJHE OIPABJIAHHBIM.

Coracuo ZIaHHOﬁ TOYKEC 3pCHUSA TJIaBHBIMU LECIISIMU HU3YUCHHSA IHPCAMETA «XuMus» Ha
6azoBom ypoBHe (10 -11 K1) sIBISIFOTCS:

o (hopMHpOBaHHE CHCTEMBl XUMUYCCKHX 3HAHWHA KaK BaKHEHIICH COCTaBJISIONICH
€CTECTBEHHO-HAyYHOW KApTUHBI MHpA, B OCHOBE KOTOPOM JIeKAT KIIOUEBHIE IOHATHUSA,
(dyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHWE M TOHUMaHUE
CYITHOCTHU JJOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOTI0 XapaKkTepa, 03HaKOMJIEHHE ¢ UCTOPUEN Ux
Pa3BUTHUSA U CTAHOBJICHUS;

. (hopMupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOJaX IMO3HAHUS BEIIECTB
U XUMHUYECKUX PEeaKIii, HEOOXOIUMBIX JUIsl TMPUOOPETEHHS YMEHUW OPHUEHTHPOBATHCS B MHUPE
BEIIIECTB U XUMUYECKUX SIBJICHUU, UMEIOIIUX MECTO B MPHUPOJIE, B TPAKTUUECKON U MOBCEIHEBHOM
KU3HU;

. pa3BUTHE YMEHHH W CIOCOOOB JEeATEIBbHOCTH, CBS3aHHBIX C HAOMIOACHUEM U
OOBSICHECHHMEM XHUMHUYECKOTO JKCIEPUMEHTa, COOIMIOJICHUEM MpaBmil Oe30macHOro oOparieHus: ¢
BEI[ECTBAMHU.

Hapsimy ¢ aTuM, cojiepkaTelibHas XapaKTEpPHCTHUKA IeJIeH W 3a/ad W3y4eHHs IMpeMeTa B
HporpaMMe 10 XUMHUHN YTOquHa nu CKOppeKTI/IpOBaHa B COOTBCTCTBUU C HOBBIMU HpI/IOpI/ITeTaMI/I B
cucteMe cpemHero oomero oopazoaHus. CerojHsi B MPEMOJaBaHUM XMMHUHU B OOJIBIICH CTENEHU
OTIA€TCs MPENOYTECHUE MPAKTUYCCKON KOMITOHEHTE COJICpyKaHus 00ydeHUs, OpUCHTHPOBAHHOW Ha
MOJATOTOBKY BBIMTYCKHHMKA 00IIe00pa30BaTeIbHON OpraHU3aIliy, BJIaJICIONIEro He Ha0OPOM 3HAHMIA,
a (YHKIMOHAIBHOH TI'PAaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMCHHSIMH aKTHBHOTO TOJYYCHHS
3HAHWW W TIPUMEHEHUS UX B PCATbHOM KU3HHU TS PEIICHUS IPAKTHYSCKUX 3a/1a4.

B cBs3u ¢ sTtEM npu H3YYCHHUH IIpCIAMETa «XUMHUS JOMHMHHUPYIOIIEC 3HAYCHUC
HpI/IO6p€TaIOT TakKuC LICJIN U 3aJa4M, KaK:

ajgarnTanusa o6yqafom1/1xca K YCJIOBUAM JUHAMHWYHO Pa3BUBAOIICTOCA MHpPA, (bOpMHpOBaHI/Ie
HUHTCJUICKTYAJIbHO pa3BI/ITOI>'I JIMYHOCTH, TOTOBOM K CaMOO6p330BaHI/IIO, COTPYAHHUYCCTBY,
CaMOCTOSTCIIbHOMY IMPUHATUIO TI'PAMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX XHN3HCHHBIX CHUTyalUAaX,
CBs3aHHBIX C BCHICCTBAMU N UX IPUMCHCHHUCM ;

dbopmupoBaHHe Yy OOYYAIONIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHIIHN),
UMEIOIINUX YHUBEPCAIBHOE 3HAYCHHUE JIJISl PA3JIUYHBIX BUIOB JCSITEIBHOCTH: PEIICHUS MpoOiIeM,
MOMCKa, aHaimm3a W 00paboTku wuWHGOPMAIMK, HEOOXOJUMBIX JUIS TPHOOPETCHHUS OIIbITA
JEeATEIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHUU XUMHH, a TAKXKE I OICHKH C
MO3UIIUI PKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX MPOIECCOB Ha
OpraHM3M YeJIOBeKa U MPUPOJIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydaronuxcs: CHOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHHWS MO XUMHH B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSMHU, HMCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOMCKA U aHaiu3a yueOHOW M HaydHO-TIOMyNIIpHOW MHGOPMAIUU XUMUYECKOTO
COJICpKaHUS;



(dhopMHpOBaHHE U PA3BUTHE Yy OOYYAIONIUXCS aCCOIMATHBHOTO U JIOTUYECKOTO MBIILICHUS,
HaOJI0IaTeILHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJUMBI, B YaCTHOCTH,
MIPU TUIAHUPOBAHUU U MPOBEJACHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y 00yJaromuxcsi yOe:x 1IEHHOCTH B T'YMaHUCTUYECKOW HAIpPaBICHHOCTH XUMUH,
e€ BaXHOM pOJIM B PEIICHWU TJOOAIbHBIX MPOOJIEM palUOHAIBHOTO IMPUPOJOIOIB30BAHMUS,
IIOIIOJIHEHMST DHEPreTUYECKUX PECypCOB M COXPAHEHUS IPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEeKHOTO OTHOWICHHS K MPUPOJIE M CBOEMY 3/I0POBBIO, a TAaKXKe MPHOOPETCHUS
OIBITA MCIOJIBb30BAHUS IOJIYYCHHBIX 3HAHMWM U NPHUHATUS I'PAMOTHBIX PEIICHUM B CUTYyalMsX,
CBSA3aHHBIX C XMMUYECKUMH SIBJICHUSAMMU.

B yuebHOM mmane cpemHero o6miero oopazoBaHHs MpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ oOnactu «ECTGCTBGHHO-Hay‘IHble IpEeaAMETBID).

OOmee 9MCIIO 9acoB, OTBEAEHHBIX JUIS M3yYCHHUS XHMHH, Ha 0a30BOM YpOBHE CPEIHETrO
ob1irero oopazoBanus, coctariseT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce —
34 gaca (1 gac B HezIeIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA
Teopernyeckne 0CHOBBI OPraHUYECKOH XUMHH

IIpeamer  opraHudeckol  XuMUHU: €€  BO3HUKHOBEHME, DPa3BUTHE W  3HA4YCHUE
B IIOJIyYCHHUH HOBBIX BEIIECTB M MaTEpPUAIOB. Te€OpHUs CTPOCHUs OPraHUYECKUX COCIMHEHHU A.
M. ByrnepoBa, €€ ocHOBHbIe mONOKeHUS. CTPYKTypHBIE (OPMYIIBI OPraHUYECKUX BELIECTB.
FOMOJIOI‘I/I?I, HU3oMepus. XuMuyeckas CBSI3b B OpPraHn4CCKUX COCIUHCHHUAX — OAMHAPHBIC U KPATHBLIC
CBSI3H.

[IpencraBienue o KiacCU(pUKAMU OpraHMYecKuX BeliecTB. HomeHknaTtypa opraHM4ecKux
COeIMHEHUN (cucTeMaTH4ecKasl) U TPUBUAIbHbIE Ha3BaHUS Ba)KHEHIIMX IpeICTaBUTENIEH KJIacCcoB
OPraHNYECKHUX BELIECTB.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX INPEBPALICHUN: O3HAKOMIICHHE C
oOpa3llaMy OpPraHMYEeCKHUX BEIIECTB M MaTepHalaMHd Ha UX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYI
OpraHMYECKUX BELIECTB, HAOIIO/IEHUE U OTIMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAILIEHUIO
OpraHMYECKUX BEIECTB MPU HArpeBaHUH (TJIaBJIeHHE, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKMH psAA. MeTaH W 3TaH — MPOCTEUININE
MIPE/ICTAaBUTENN aJKAHOB: (PU3UYECKHE U XUMHUYECKHE CBOMCTBA (pPEeaKIMH 3aMELIEHUSI U TOPEHHUS),
HaX0XJIEHUE B IPUPOJIE, MOJIYUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUUA PSAA. DTWICH M NPONUWICH — MPOCTEUIINe
MPEJICTAaBUTENIM AJIKEHOB: (U3MYECKMe M XMMHUYECKHME CBOWCTBA (peakuuu TUAPUPOBAHUS,
raJIoreHUPOBAHUS, TUIPATALIMN, OKHCICHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyramueH-1,3 m metwnOyraauen-1,3: cTpoeHue, BaXKHEHUIINE XUMHUYECKUC
cBOICTBa (peakus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: C€OCTaB MU OCOOEHHOCTH CTPOCHHA, TOMOJIOTHUYECKUI P, AI_ICTI/IJ'ICH —
HpOCTGfII.HPIﬁ npeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (1)I/ISI/ILIGCKI/IC W XMMHUYECKHE CBOMCTBa
(peaKI_[I/II/I THApUpPOBaHUs, I'AJIOTCHUPOBAHWA, THApAaTalluu, FOpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC.

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKHMe M XHUMHYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMSI), TOJy4Y€HUE U MpuUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuuecKue C80UCMBA (PeaKyuu 2ai02eHUpPO8anus U HUMpPOBAHUs), NOTYUeHue U
npumenenue. TOKCUYHOCTh ~ apeHOB.  ['eHeTmueckas  CBSI3b ~ MEXIY  YIJIEBOJAOPOAAMM,
MPUHAUISKAITUME K Pa3IMIHBIM KJIaccaM.

[TpupoHBIE MCTOYHHUKM YIIeBOJAOPOJOB. IIpuponHblii ra3 ¥ momyTHbIE HEQTSHBIE Ta3bl.
Hedtb n e€ npoucxoxaenne. CrnocoOsl nepepaboTKu He(TH: MeperoHka, KpeKHUHr (TepMUYECKHH,
KaTaJIMTHYeCKui ), muposu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yrosib U MPOIYKTHI €ro nepepadoTKH.

OKCHEePUMEHTAIbHBIC METOAbl M3YYCHHS BEIISCTB M HMX MNPEBPAIICHUN: 03HAKOMJICHHE C
o6pa3uaMH Ij1aCTMaccC, KaydyykKoB W PC3UHLBI, KOJUJICKIIMU «He(bTL» n ((YFOJIB>>, MOJCIINPOBAHUC
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MOJICKYJI ~ YTJICBOJOPOJOB M  TaJOTCHONPOW3BOAHBIX, MPOBEICHUE NPAKTUYECKON  PabOTHI:
MOJIYy4eHHUE ITHIIEHA U U3yYEHUE €ro CBOUCTB.

Pacuérnbie 3a1a4u.

Bbluncnenuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (maccbl, 00bEMa, KOJMYECTBa
HCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKIUU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJAHOTO
U3 UCXOJIHBIX BEIIECTB WM MPOJIYKTOB PEaKIUu).

Kucnopoaconepxaiue oprannyeckue coenHeHHs

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHOJN M 3TaHOJ: CTpPOEHHUE, (u3uYecKue u
XMMHMUYECKHE CBOMCTBA (peakiuu C aKTUBHBIMM METaJUIaMH, T[aJIOr€HOBOJOPOJAMH, TOpPEHUE),
IIpUMEHEHHEe. BoopoHbIE CBA3M MEXAY MOJIEKYJIaMu CIIUPTOB. JlefiCTBHE METaHOJIa U 3TaHOJa Ha
OpraHu3M 4YeJIOBEKa.

MHoOroaToMHbI€ CHHMPTBHL. ODTUJIEHIJMKOJIb M TJHUIEPUH: CTpOeHue, (u3nyecKkue u
XMMHMYECKHE CBOICTBa (B3aMMOJEICTBHE CO IIEJIOYHBIMU METaJlaMHU, KaueCTBEHHAs! peaklus Ha
MHOTOATOMHbIE cnupThl). JlelicTBMe Ha OpraHu3M 4enoBeKka. lIpuMeHeHue TriaullepuHa H
STUJICHTJINKOJIS.

@DeHo: cTpOoeHHE MOJIEKYIbl, GU3NYECKUE U XUMUYEeCKHe CBOHCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denona.

Anbrerunpl U kemouwvl. DopMalbIeTujl, aueTalbJeru]: CTpOeHue, GQu3nueckue Hu
XMUMHYECKHE CBOMCTBA (peakuuM OKHCJICHHMSI M BOCCTAHOBJICHHUS, KAaueCTBEHHBIC peaKluu),
MOJIyueHUE U PUMEHEHHE.

OHOOCHOBHBIE TIpeNeIbHbIE KapOOHOBBIC KHCJIOTH. MypaBbHHAas M YKCYCHAas KHCIIOTHI:
CTpoeHHe, (U3NYECKHE U XUMHYECKHE CBOMCTBa (CBOMCTBA, OOIIHME I Kilacca KUCIOT, PeaKIus
sTepudUKalMK), TMOJdydeHue W mnpuMeHeHue. CTeapuHOBas M OJICMHOBAas KHCJIOTHI Kak
MPEACTABUTENM BBICITMX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, MX
MOIOILIEE NEHCTBHUE.

CrnosxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOINIU3 CIOKHBIX IPUPOB.
Kupst. I'maponus sxxupos. [Ipumenenue xupos. buonorudeckas poJib KUPOB.

VYrneBopl: cocTaB, KilacCU(PHKAIUSA YriieBOJOB (MOHO-, AU- M MOJHcaxapuisl). [ roko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYINbl, (PU3UYECKHEe W XUMHUYECKUE
cBoiicTBa (B3ammoeiictBue ¢ ruapokcuaom meau(ll), okucneHue aMMHauyHBIM PACTBOPOM OKCHJA
cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TJIOKO3bI), HaXOXJIEHHWE B MPUPOJAE, IPUMEHEHUE,
ouonorudeckas posib. Dotocunres. PpykTO3a Kak U30MEp TIIFOKO3BI.

KanMaJ'I " [OCJUIK0JIO3a KaK IMPUPOAHBIC TTOJIMMEPHI. CTpOCHI/Ie KpaxmMajia 1 HCJUIIOJIO3BI.
dusnyeckue U XUuMHUUYECKHE CBOMCTBA Kpaxmalia (FI/I,Z[pOJ'II/IS, KauCCTBCHHAA pCaKIus C I/IOI[OM).

OKCIEpPUMEHTAIbHBIE METOJbl M3YYEHHs BEUIECTB M WX MPEBpAIICHUH: MPOBEICHUE,
HaOII0/IEHNE U OMMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CIHPTOB, KAYECTBEHHBIE PEAKITUU
OJIHOATOMHBIX CHHPTOB (OKUCIeHHe OdTaHoia okcugom wmeau(Il)), MHOTOATOMHBIX CHHPTOB
(B3aumogeiicteue rimmepuHa ¢ ruapokcuaoM Mmeau(ll)), ampaernnoB (okucIeHHE aMMHUAYHBIM
pactBopom okcuaa cepebpa(l) u rugpoxcuaom memu(ll), B3aumozeiicTBre Kpaxmana ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.
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Pacuérnbie 3a1a4n.

Bbluncnenus 1o ypaBHEHHIO XUMHUYECKOM peakuuu (maccbl, 00bEMa, KOJMYECTBa
HCXOJHOTO BEIECTBA WJIN MPOAYKTa PEAKIMHU IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO
13 UCXOJIHBIX BEIECTB UM MPOJYKTOB PEAKILUN).

AzoTconepikale OpraHn4eckie CoeMHEHHUS.

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHndeckue coeauHenus. GU3ndyeckue u XUuMHIECKUE
CBOWCTBA AMHUHOKHUCIOT (Ha mpuMepe riauiuHa). buonornueckoe 3HaYeHHUE AMUHOKHUCIIOT.
TlenTuger.

benku kak TpUpPOAHBIE BBICOKOMOJICKYJSIDHBIE cOenuHEeHHs. llepBuUYHas, BTOpUYHAS U
TpeTUYHasi CTPYyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OENKOB: THIPOJN3, JCHATYpaIus,
KaueCTBEHHbIE PEAKIINH HA OETKH.

3KCHGDI/IM€HT8J'IBHBIC MCTOAbI HM3YUYCHHI BCIICCTB M HX HDCBDaHIeHI/II\/'I: Ha6J'II-OI[€HI/I€ %1
OIIUCaHUueC JleMOHCTpaHI/IOHHI)IX OIIBITOB: )IeHaTypaHI/Iﬂ 6eJ'IKOB HpI/I HaneBaHI/II/I, IIBCTHHBIC peaKHI/II/I
OEJIKOB.

Bbicokomoiieky isipHble coeIMHeHHs
OcCHOBHbIE TIOHATUS XHMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEp,

CTPYKTYpPHOE€ 3BEHO, CTETECHb NOJUMEPU3ALNH, CPEIHsS MOJeKyasipHas Macca. OCHOBHbIE METO/IbI
CUHTE3a BBICOKOMOJIEKYISPHBIX COSAMHEHUN — TOJIMMEpU3altsl U OJUKOHACHC AL

DKCIIepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB W MX MPEBPAIllCHUN: O03HAKOMIIEHHE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MeXnpeaIMETHRIC CBSI3H.

Peanuzanust MeXnpeaIMeTHbIX CBA3EH MPU M3yYeHUM opraHuueckod xumuu B 10 kiacce
OCYILIECTBJISICTCSI 4Yepe3 HCIO0JIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAay4YHBIX MOHATHUNA, TaKk u
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU ISl OTJICJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHUSA: SIBJICHUC, Hay‘lHBIﬁ (1)aKT, runoTe3a, 3aKOH, TCOPH,
aHaJlIu3, CHHTC3, KJ'IaCCI/Iq)I/IKaI_II/IH, NNEpUuOANIHOCTD, Ha6J'IIOI[eHI/IC, HU3MCPCHHUC, OKCIICPUMCHT,
MOACIIMPOBAHUC.

dusuka: MaTepusi, SHEPrus, MacCa, aToOM, JJICKTPOH, MOJICKYJIA, SHGPFCTI/I‘ICCKI/Iﬁ YPOBCHB,
BCIICCTBO, TCIIO, 06’béM, arperaTHoc COCTOAHHC BCIICCTBA, (1)I/I3I/I‘ICCKI/IC BCINYHMHBI U CAMHUIIBI UX
HU3MEPCHU.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BelIeCTB B OpraHusMe, (OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BelecTBa (OEIKH, YIII€BOIbI, JKUPHL, (PEPMEHTHI).

Feorpa(bml: MHWHCPAJIbI, TOPHBIC TOPOJbI, TTOJIC3HBIC UCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.
TexHosorus: MuileBbIE MPOAYKTBI, OCHOBBI PAIUOHAJIBHOTO IMUTAHUA, MOIOIIUC CPCACTBA,

JICKAPCTBCHHBIC U KOCMCTHYCCKUC NPpCHapaTrbl, MaTCprajibl U3 UCKYCCTBCHHBIX WU CHUHTCTUYCCKUX
BOJIOKOH.



11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA
TeopeTnyeckne 0CHOBbI XUMHH

Xumuyeckuil anemMeHT. AtoM. Snpo aroma, H30TONBL. JJEKTpOHHas 000J0YKa.
DHepreTUYecKre ypOBHH, MOJAYPOBHH. ATOMHBIC OpOHMTai M, S-, P-, O- 3gemenTsl. OCOOCHHOCTH
pacrpeniesieHus1 3JEKTPOHOB MO OpOHTAIsIM B aTOMax AJIEMEHTOB MEPBBIX YETBHIPEX IEPHOIOB.
DneKTpoHHask KOHPUTypalus aTOMOB.

[lepmognueckuit 3akoH u Ilepumonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB [l
W. MenneneeBa. CBsizb mepuoguueckoro 3akoHa U Ilepuoanueckodl cHCTEMbl XUMHYECKHX
anementoB JI. WM. MenneneeBa ¢ COBpeMEHHOW TeOpUEH CTPOEHMsSI aTOMOB. 3aKOHOMEpPHOCTHU
M3MEHEHHUs CBOMCTB XUMHMUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB IO
rpyIIaM U rneprojam. 3HaueHue NepruonYecKoro 3aKkoHa B pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHMHUYecKass CBsI3b. BuIbl XuMHUecKOW CBsA3M (KOBaJIEHTHas
HEemnoJIApHasi W TMOJspHAas, HOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOM
XUMHUYECKON CBSA3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). BomopomHas cBsizb. BalleHTHOCTS.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKucaeHus. IOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBA BELIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKHU.

Ilonsatue o JUCIICPCHBIX CHUCTEMaX. HUctnaHBIC T KOJIJIOUIHBIC PaCTBOPHI. MaccoBas J0JI
BCIICCTBA B paCTBOPC.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHN4€CKUuXx COC,I[I/IHCHPlﬁ. HOMeHKJ'IaTypa HCOPraHU4YCCKNUX BCHICCTB.
I'enernueckas cBs3b HCOPraHNM4YC€CKMUX BEUICCTB, IIPpUHAMJIC)KAIIUX K PA3JIMYHBIM KJIaCcCaM.

Xumu4ueckas peakmus. Kiaccupukamuss XHMHYECKUX PEaKIMid B HEOPraHUYECKOW U
OPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHMS] MACChl BELIECTB, 3aKOH COXPAHEHMS W IPEBpALICHUS
SHEPrUU MPU XUMHUUYECKUX PEAKIIUIX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTh OT pPa3muuHbIX (akTopoB. OOpaTUMbIC pEaKIUU.
Xumuyeckoe paBHOBecue. DaKTOpbl, BIHUSIONIME HA COCTOSIHUE XUMHYECKOrO PaBHOBECHS.
[Tpunnun Jle [larense.

9J'IeKTpOJ'II/ITI/ILICCKa$I JUCCoanus. CunbHble U cllaOble DJICKTPOJIUTHI. Cpeﬂa BOJAHBIX
pacTBOPOB BCIICCTB: KHUCJIAs, HeﬁTpaanaﬂ, mejaoyHas.

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKkuuu.

OKCHEPUMEHTAIbHBIC METOJBl M3YYEHMS BEIISCTB M WX HPEBPAIICHUN: JACMOHCTpalunsa
Ta6J'II/II_I «HepI/IOI[I/I‘-ICCKa}I CHUCTEMAa XHMMHUYCCKUX OJICMCHTOB I[ n. MCHIIeJ'ICeBa», HU3YUCHUC
MoJenei KpUCTAJNIMYCCKUX peHléTOK, Ha6J'IIO,Z[eHI/IC
U OIMMCAHUC NCMOHCTPAIHWOHHBIX U HaGOpaTOpHLIX OIIBITOB (pa3.]'[0)KeHI/IC Mepokcuia BOAOpOaa B
MpUCYTCTBUU KaTaJm3aropa, ONPCIACIICHNC CpCabl pPacTBOPOB BCIICCTB C IIOMOIIIBIO
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YHUBEPCAJIBHOTO HHAMKATOPA, PEAKIMHW HOHHOTO OOMEHa), MPOBEICHHE MPAKTHUYECKOW pPabOTHI
«BnustHre pa3nuvHbIX (AKTOPOB HA CKOPOCTh XMMUYECKON PEaKIumy.

Pacuérnbie 3a1a4u.

Pacuérel mo ypaBHEHUSAM XMMHUYECKUX PEAKIMM, B TOM YHCIE TEPMOXUMHUYECKNAE PACUETHI,
pPacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBAsI IOJIS BEIECTBAY.

Heopra}mqeucaﬂ XUMHUA

Hewmeranmnsi. [Tonoxxenne nemeramioB B [lepuoauueckoit cucreMe XUMUUECKHX AJIEMEHTOB
JI. U. MengeneeBa W 0OCOOCHHOCTH CTpOo€HUs aToMoB. (DU3WYECKHE CBOMCTBA HEMETAJIJIOB.
AJtoTponivsi HeMeTauIoB (Ha IpUMEpPE KUCI0poa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETA/UIOB (TaJIOTEHOB, cephl, a3zora, ¢ocdopa,
yIJIepo/ia U KPEMHHUSA) U UX COCAUHEHUN (OKCHIOB, KUCIOPOACOEPKAMMUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpumeHeHne BaXXHENIIINX HEMETAIJIOB U UX COCTMHEHUN.

Meramisl. [lonoxenne metainoB B lleprognyeckoil cucteMe XMMHYECKUX 3JI€MEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00OJOYEK aToMOB MeTayuioB. OOmue
¢buznueckue cBoicTBa MeTaysioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM psAJ HaNpsKeHUN
METaJlJIOB.

XWMHUYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATpUM, Kajduid, KalbIMi, MarHuHu,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

OO6mwme cnocoOs! MoTy4eHus MeTauioB. [I[puMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIIbHBIC METOJbl M3YYCHUs BEIICCTB M WX TPEBPALICHUH: H3Yy4YCHUE
KOJUTEKIKM «MeTauibl ¥ CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a/1a4,
HAOJIIO/ICHUE W ONHMCAHWE JCMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBUE
THJIPOKCUA ATIOMHUHUS C PACTBOPAMH KHCJIOT W IIENOYeH, KaYeCTBCHHBIC PEAKIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnbie 3agaun.

Pacuétnl Macchel BeliecTBa Uin 00BEMa ra3os I10 HU3BCCTHOMY KOJIMYECTBY BCIICCTBA, MACCEC
nim O6’LéMy OJITHOT'O M3 Yy4YaCTBYHOIIUX B PCAKIIMU BCIICCTB, paC‘IéTBI MacCChbl (O6’béMa, KOJINMYCCTBA
BeH_IeCTBa) MMPOAYKTOB pCaKnu, €CJIn OAHO U3 BCIICCTB UMCCT IIPUMCCH.

XuMHuA M )KH3Hb

Ponbp xumum B oOecnieueHUH BKOHOFquCKOﬁ, 3HepFeTHqCCKOﬁ U MHUIIEBOMN 663OHaCHOCTI/I,
Pa3sBUTUH MCIUINHBI. ITonsTue o HAaYYHBIX MCTOAAaX IMO3HAHUA BCIICCTB U XUMHUYCCKUX peaKHHfI.

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAYYHBIX NPUHIOUIIAX TTPOMBIIIIICHHOT'O TTOJIYYCHHUA BayKHEUIITUX
BCIICCTB.
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UYenoBek B MHpe BELIECTB U MAaTE€pUAIOB: BAKHEHUIIME CTPOUTENIBHBIE MaTEpPHUAIbI,
KOHCTPYKLIMOHHBIE MaTEpHUaJIbl, KPAacKW, CTEKIO, KepaMUKa, MaTepuaibl Ul SJIEKTPOHHUKH,
HaHOMAaTepHUaJIbl, OPraHUYECKUE U MUHEPAIbHBIEC yI00pEHUSI.

XuUMHST U 370pOBbE YEJOBEKAa: IpaBWia HCHOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
IIpaBUIIa 0e301macHOro MCIOJIb30BaHUS IIpenapaToB ObITOBOM XUMUHU

B IIOBCEIHEBHOU KU3HHU.

MexnpeaMeTHRIE CBA3H.

Peanuszanus MeXnpeIMETHbIX CBSI3€l MPU U3y4eHUH OOIIe 1 HeopraHndeckol xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCI0JIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSTUHN, TaK U
MTOHSATHH, SBIIIOIIMXCS CUCTEMHBIMH JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, Kiaccu(ukauus, MEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJAEIUPOBAHUE,
U3MEPEHUE, SIBJICHUE.

dusnka: Marepus, dHEPrus, Macca, aTroMm, DJEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOTI,
PaIMOaKTUBHOCTh, MOJICKYJA, DHEPTreTUYECKUA YPOBEHB, BEIIECTBO, TEJNO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETMYUHBI U €MHUITBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHusM, 3KocucTema, Ouochepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEILIECTB B OPraHU3ME.

I'eorpadusi: MuHEpasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.
Texnonorus: Xumuyeckasi IPOMBIIIJICHHOCTh, METAJUTYPrus, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuasos, CeJIbCKOXO03SIICTBEHHOE MIPOU3BO/ICTBO, MUIEeBast MPOMBIIIJIEHHOCTb,

(bapMaL[eBTI/I‘IeCKaH IMPOMBINIJICHHOCTD, IIPOU3BOJACTBO KOCMCTHYCCKUX ITpeIrIapaToB, IMPOU3BOACTBO
KOHCTPYKIHMOHHBIX MAaTCPpHUAJIOB, JICKTPOHHAA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOI'UH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 10 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOydJaromUMUCs
MporpaMM CpeaHero oOmiero oOpa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM M TMPEIMETHBIM).
HayuHo-meToanueckoil 0CHOBOM Ui pa3pabOTKU MJIaHUPYEMbIX PE3yIbTaTOB OCBOEHHS MTPOrpaMm
cpenHero o0miero 0opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOAXO0.

B cooTBeTCTBHMU € CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYpE JIMUHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeAMETa «XHUMHUS» Ha YPOBHE CPETHET0 0O0IIero o0pa3oBaHUs BbIJEIICHBI
CJIETYIOIIE COCTABIISAIOIINE:

OCO3HaHUE OOYYAIOIMIUMHUCS POCCUMCKOW TPaKIAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPENIETICHUIO;

HaJIn4ue MOTHBAITUHU K 06y‘-I€HI/IIO;

[IeJICHANIPABJICHHOE pPa3BUTHE BHYTPEHHHUX YOCKJIECHUW JTUYHOCTH HA OCHOBE KITFOYCBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIMi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS B CBOCU JIESATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIMMHU  IIEIOCTHOW  CHUCTEME XHMHYECKOTO
o0pazoBaHUs;

HaJIMYHUC IIPpaBOCO3HAHUA 9KOJIOTHYECKON KYJIbTYPbBI H CIIOCOOHOCTH CTaBHUTh el u
CTPOMTD )KU3HCHHBIC ILJIaHbI.

JImuHOCTHBIE PE3YIbTAaThl OCBOCHHUSA ITPEAMETA «X MU JOCTUI'alOTCA B CAUHCTBEC y‘IC6HOI>i
W BOCIIMTATEIILHOM JACATCIIBHOCTH B COOTBCTCTBHUM C T'YMAHUCTHYCCKHMH, COLMOKYJIbTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU HEHHOCTAMU W HACATIaMU pOCCHﬁCKOFO I'paKJaaHCKOI'oO O6H_ICCTBa,
IPpUHATBIMA B 06H_IGCTB6 HOpMaMu H IIpaBHJIaMH IIOBCACHUS, CHOCO6CTBy1-OH_[I/IMI/I nponeccam
CaMOIIO3HAaHUsA, CaMOPAa3BUTHUA U HPABCTBCHHOT'O CTAHOBJICHUSA JIMYHOCTH 06yqa}omﬂxc;1.

JInuHOCTHBIC pe3yJibTaTbl OCBOCHUA IPCAMETA «XUMUSDY OTpaXaroT C(i)OpMI/IpOBaHHOCTL
OIIBITA MMO3HABATEILHON U HpaKTquCKOﬁ ACATCIIBHOCTH 06y11a}oumxcs[ 110 p€ajin3aliii IIPUHATHIX B
O6H.I€CTBC I_ICHHOCTCI\/’I, B TOM YHCJIC B HaCTH:

1) rpasaaHCcKOro BOCIIMTAHMS

OCO3HaHusA 06y‘IaIOH_II/IMI/IC}I CBONX KOHCTUTYHHOHHBIX IIpaB U 065[33HHOCT€I>'I, YBAXKCHUA K
3aKOHY U ITPAaBOIIOPAJAKY;

NpEACTaBJICHUA O COLNUAJIBHBIX HOpPMaxX U MpaBUJIaX MCKINYHOCTHBIX OTHOIIIEHUM B
KOJIJICKTUBE,
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TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH IPU CO3JAaHMU YUEOHBIX MPOEKTOB,
peleHnn yuyeOHBIX M M03HABATEIbHBIX 33/a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTBI APYrHX
IIPU aHAJIM3E PA3JIMYHBIX BUJIOB YUCOHOH 1S TENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACJIEJJUI0 OTE€YECTBEHHON XUMUM;

YBOXEHMsI K IIPOILIECCY TBOPUYECTBA B 00JIACTM TEOPUUM M IMPAKTUYECKOTO IMPUMEHEHMUS
XMUMHH, OCO3HAaHUS TOTO, YTO JIOCTHKEHHUS HAYKH €CTh Ppe3yJbTaT [UIMTEIbHBIX HAOIIO/IEHUH,

KPOIIOTJIMBBIX SKCIICPUMCHTAJIBHBIX ITOUCKOB, ITOCTOSIHHOI'O TPpyda y‘-IéHI)IX " IIPAKTUKOB;

MHTEpeCca M T[03HABaTEIbHBIX MOTHBOB B TIIOJYYEHHHM U TIOCIEAYIOIIEM aHaJIN3e
MH(}OpPMALIUY O NEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OIIGHWBAaTh  CHUTYalldW, CBS3aHHBIE C XUMHUYECKUMH  SIBJICHUSIMU,
U TNPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M

LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHUE M TOCTYNKH CBOMX TOBApUINEH C TO3UIUN
HPaBCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHWE TIOCIIEJCTBUN ATUX MOCTYIKOB;

4) hopMupOBaHNS KYJIbTYPbI 310POBbI:

MMOHUMAaHUS IICHHOCTCH 300POBOTO H 0e301macHoro 06}’)333 KHN3HU, HCO6XO,Z[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIICHUS K CO6CTBCHHOMY (1)I/I3I/ILI€CKOMy " IICUXUYCCKOMY 310POBBIO;

coOoIeHnsT MpaBuJl 0€30MacHOTO OOpalIeHus] C BEHIECTBAaMHU B OBITY, TOBCEIHEBHOU
YKU3HHU U B TPYIOBOU JIEATEIHHOCTH,

IIOHUMAHUA LOCHHOCTU IIpaBUJI HHAWBUAYAJIBHOTO MW KOJUICKTUBHOI'O 0e3011acHOro
MOBCACHUS B CUTYyallUAX, YIPOKAOIINUX 31I0POBbIO U JKU3HU JIIOI[CI;'I;

OCO3HAHHUS TMOCJIEICTBUN U HEMPUATHS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJlKOTrOJs,
HApPKOTHUKOB, KYPEHUS);

5) Tpya0BOr0 BOCIIMTAHHUSI:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B yqe6Ho -HACCJIEI0BATEIbCKOM ACATCIIBHOCTH,
O6H_ICCTBCHHO HOHGBHOﬁ, TBOp‘lCCKOﬁ U IPpYTrux BUAaxX ACATCIIbHOCTH,

YCTAHOBKM Ha AKTHBHOC Y4YaCTUC B PCIICHHU MPAKTHYCCKHUX 3a1a4 colMaabHOM
HaITpaBJICHHOCTHU (B paMKax CBOCTO KJracca, IJ_IKOJ'IBI);

HHTCpCCa K INPAKTUYCCKOMY HU3YUYCHHUIO npo@eccnﬁ pas3jindHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC ITPUMCHCHUS MMPEAMCTHBIX 3HAHUHU TI0 XHUMUH,
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YBaXKEHUS K TPYAY, JIIOJSIM TPYAA U pe3ylibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HHIMBUIYAILHON TPaeKTOPUHU 0Opa3oBaHws, Oymyiien
npodeccun U pearm3anud COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XUMUM, HHTEPECOB U IOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

AKOJIOTHYECKH IeJIeCO00Pa3HOr0 OTHOMICHHSI K MPHUPOJIE, KaK UCTOYHHUKY CYIICCTBOBAHHUS
’KU3HH Ha 3emiie;

MOHUMAaHUS TJI00AILHOTO XapakTepa 3KOJOTUYCCKUX npo6neM, BJIIMSIHHUA 3KOHOMHYECKHUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHOW CPEIBI;

OCO3HaHus HCO6XOI[I/IMOCTI/I HCITIOJIb30BaHUA I[OCTI/DKGHI/II\/’I XUMHUHU I pCUIC€HUsT BOIIPOCOB
palOHaJIBbHOT'O NPHUPOAOIIOTIB30BAHN A,

AKTHUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIUX BpEl OKpYKaroUed NPUPOTHON cpene,
YMEHHSI MPOTHO3UPOBATH HEOIArOMpPUATHBIE SKOJIOTMYECKHE MOCHEACTBUS MpearnpUHIMAEMbIX
JNENCTBUAN U MPEAOTBPAIATh UX;

HaJIM4Yug Ppa3BUTOr0 JSKOJOTMYECKOTIO MBIIIJICHUA, SKOJIOTUUECKOU KYJIbTYpPbI, OIIbITA
NEATENBHOCTH  SKOJIOTMYECKOW  HAIlPpaBIEHHOCTH, YMEHHMS  pPYKOBOJCTBOBAaTbCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHOW W COIMAJIbHON MPAKTHKE, CIIOCOOHOCTH M YMEHHUSI aKTHBHO
MPOTUBOCTOSTH HJICOJIOTHU XeMopoOuu;

7) HEHHOCTH HAYYHOT 0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKW U OOIIECTBCHHOM MPAKTUKH;

MOHUMAaHMs CHEHU(PUKA XUMUU KaK HayKd, OCO3HaHus €€ poiau B (GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3/IaHUU LEIOCTHOTO MPEJCTaBICHUS 00 OKpYXKarollem
MUpE KaK O eIMHCTBE MPUPO/Ibl U YEJIOBEKA, B IO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH U peleHun
po0sieM CoOXpaHeHUsI MPUPOAHOTO PABHOBECHUS,

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU JJIi COBPEMEHHON IUBUIM3AIMH: B €&
T'YMaHUCTUYECKOW HAMpaBIEHHOCTH U BAaXXHOW pOJIM B CO3JIaHUU HOBOW 0a3bpl MaTepuanbHOU
KYJIBTYpPbI, PEIICHUU TIOO0ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOIA,
AHEPTreTUYECKOM, MUIIEBOM M AKOJOTHUYSCKON 0€3011aCHOCTH, B Pa3BUTUH MEIUIIMHBI, 00€CIICUCHUH
YCIOBUHM YCHEIIHOTO TPYAA U SKOJIOTHUYECKU KOM(MOPTHOM KU3HU KaXKIOTO YieHa O0IIeCTBa;

eCTeCTBeHHO'HaquOﬁ I'paMOTHOCTH: IIOHUMaHMU A CYIIHOCTH  MCTOJAOB  TIO3HAHWU,
HCIIOJIb3YEMbIX B CCTCCTBCHHLIX HAyKaX, CIIOCOOHOCTH HCIIOJI30BATh MOJIy4aCMbIC 3HAHUSA JIA
aHajn3a U 00bSICHEHUS SIBJICHHI OKpYyKaromero Mupa U nNpoucxoadimux B HEM H3MGHGHHI>'I, YMCHUA
JACIaTh 000CHOBAHHBIE 3aKIIFOYCHUS Ha OCHOBE HAaY4YHBIX CI)aKTOB N UMCIOIINXCA JaHHBIX C ILCJIBIO
MOJIYYCHH NOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HUCIOJIB30BAaTh XMMUUYCCKUE 3HAHUS JJI pCHICHUS HpO6HCM B
PCAIBbHBIX KU3HCHHBIX CUTYalUAX;

HHTEpPCCA K NO3HAHUIO U HCCIIe10BaTeIbCKOM ACATCIIBHOCTH,
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TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa3oBaHHUI0O M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIy4EHHUIO HOBBIX 3HAHUH 10 XUMUU B COOTBETCTBUH C KHU3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IUYHbIX chepax mpoheccnOHATBbHON IS TEIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHble pe3ysbTaThl OCBOEHHMsSI Y4eOHOro mnpeamera «XHUMHs» Ha YpOBHE
cpeanero o0riero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe [UIS (OPMHUPOBAHUS MHPOBO33PEHUS] OOYUYAIOMIMXCS MEXKIUCIUITTHHAPHBIC
(MexTnpeaAMeTHbIE) O0IIeHayYHble IOHSTHS, OTPAXKAIOLIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
CHenu(pUKy METOJO0B IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO,
SHEprus, SBJIEHUE, IPOLECC, CUCTEMa, Hay4yHbIH (DaKT, MPUHIUM, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIel0BaHne, HAOII0AeHEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHbIe yueOHbIE AeCTBUS (TI03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE),
obecnieunBaronue (GpopmMupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COIHMAIIBHOW KOMIIETEHIIUN
00yJaroImXcs;

CHOCOOHOCTh ~ OOy4arouMxcs  KCIOJb30BaTh  OCBOEHHBIE  MEXAMCUUILIMHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWUS W YHUBEpPCAIbHBIC YYeOHbIE JEWCTBUS B TIO3HABATEIBHOU W
COLIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble  pe3yabTaThl OTpPa)XalOT OBJAJACHHUE YHHBEPCAJIbHBIMU Yy4E€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JIEHCTBUSIMU.

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU JIEHiCTBUSIMH:
1) 6a3oBble JJornYecKHue JAecTBUSI:

CaMOCTOSITENIBHO  (POPMYNIHUpPOBaTh M AKTyaJU3HpOBaTh MpOOJIEeMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONIpCAC/IATh LCIU ACATCIbHOCTHU, 3alaBasg IHapaMETpbl W KPUTCPUHM HNX HOOCTHUKCHUA,
COOTHOCHTDL PE3YJIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMHU LICIISIMU

HCIIOJIb30BAaTh IIpU OCBOCHHHU 3HaHUHI HpI/IéMH JJOTMYCCKOI'0 MBbBIIIJICHUA — BBIICIATD
XapPaKTCPHBIC IIPpU3HAKH MTOHSATHH U yCTaHaBJIMBATb X  B3aMMOCBA3b, HUCIIOJIB30BAaTh
COOTBCTCTBYHOIINC IMOHATHSA IS 00BICHEHHUS OTACIBbHBIX (I)aKTOB u HBHGHI/Iﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KHaCCI/I(I)I/IKaLII/II/I BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;
YCTAHABJIMBATb MPUYNUHHO-CJICACTBCHHBIC CBA3U MCIKAY N3YYACMbIMU SBJICHUSAMU,

CTPOUTH JIOTHUYCCKHUEC PACCYKIACHU A (I/IH,ZLYKTI/IBHLIC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABIIATH
3aKOHOMCPHOCTH W TPOTUBOPCUUA B PACCMATPUBACMBIX ABJICHUAX, (bOpMyHHpOBaTB BBIBOAbI H
3aKJIIOYCHHU S,

IPUMEHATH B Ipollecce MO3HAHMS, UCIOJIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIENH, MPeoOpa3oBbIBATh MOJICNIBHBIEC MPEICTABICHUS] — XUMUYECKUNA 3HAK (CHMBOJ) 3JIEMEHTa,
XuUMudeckas (opMmyna, ypaBHEHHE XHUMHMUYECKOW pEakUMh — TpH peIIeHUH  Yy4eOHBIX
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IMMO3HABATCIIbHBIX U MNPAKTUYCCKUX 3alav, IMPUMCHATHL HA3BAHHBIC MOJACJIBHBIC MPCACTABJICHUA I
BBIABJICHUSA XAPAKTCPHBIX IIPU3HAKOB NU3Y4AaCMbIX BCUICCTB U XUMHUUYCCKUX peaKLIHfI.

2) 0a3oBbIe HCCIeA0BATEIbCKIE TeHCTBHSA:
BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O IMO3HAHMS BEIIECTB U XUMHUECKUX PEaKIIUiA;

dbopMmymupoBaTh IEM W 3a7a4d  HCCICIOBaHUS, WCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSITEIIBHO C(HOPMYITMPOBAHHBIC BOIIPOCHI B KAYeCTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI IS
(hopMHPOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U TPOBEACHUS YUECHHUECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAONIOaTh 3a XOJIOM IpOIecca, CaMOCTOSATEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaTr, (OpMyIUpoBaTh 000OIIEHHUS U BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEJI0BAaHUS, COCTaBJISITh OOOCHOBAHHBIM OTYET O IMPOJIEIAHHOMN
pabore;

MpUOOpETaTh OMBIT YYEHHYECKON HCCIe0BAaTENbCKOM W MPOEKTHOM J1eATENbHOCTH,
MPOSIBIIATh  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pelleHus
MPAKTUYECKUX 33J1a4, IPUMEHEHHUIO Pa3JINYHbIX METOI0B ITO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B  PA3IMYHBIX HMCTOYHMKAX HHQoOpManuu (Hay4dHO-TIOMYJsIpHAs
auTepaTypa XMMHYECKOro  COJiep)KaHus, CIpaBOuHble Tmocobus, pecypcsl UWHTepHera),
aHAJIM3UPOBATh UHPOPMAIINIO PA3IUYHBIX BUJOB U (DOPM IMpEICTaBICHHS, KPUTUUECKH OL[CHUBATh
e€ I0CTOBEPHOCTh U HEPOTHUBOPEUNBOCTh;

dbopMmynupoBaTh 3ampochl W NPUMEHATh pPa3IMYHble METOJbl MpPU TIOMCKE U OoTOOpe
nHpopmaluy, He0OXOAUMOM JIJIsl BBIMIOTHEHHSI YYEOHBIX 3a/1a4 ONPeeIEHHOTO TUIIA;

an06peTaTb OIIBIT HCIIOJIb30BAaHUA I/IH(l)OpMaLII/IOHHO'KOMMyHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3IMYHBIX ITIOMCKOBEIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (GopMy TpencraBieHus HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH H IPYTHE);

WCIIOJIb30BaTh HAYYHBIM $I3bIK B KA4eCTBE CPEIACTBA MpH padoTe C XUMHUYECKON
nHpOpMaIIMEH: IPUMEHATh MEXKIpeAMETHbIC ((PU3NYECKUE M MAaTeMaTUYECKUE) 3HAKU U CUMBOJIBI,
dbopmyIbl, a0OpeBUATYPBI, HOMEHKIATYPY;

HCIIOJIb30BATh U Hp606p830BBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.
OBnaneHne YHuBEpPCAAbHBIMA KOMMYHUKATUBHBIMHA JeMCTBUSAAMM :

3aaaBaTb BOIIPOCHI 18(0) CYHICCTBY O6CY)K)18.€MOI71 TCMBI B xXoae Jauajiora
/M JAUCKYCCHUH, BBICKA3bIBATH MUJICH, (I)OpMy.]'II/IpOBaTB CBOU TMPCHIIOKCHUA OTHOCUTCIIBHO
BBITIOJIHCHU A HpeHHO)KeHHOﬁ 3aaa4u,

BBICTYIIATh C HpC3CHTaLII/ICI71 PE3yJIbTaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IOJYYCHHBIX
CaMOCTOATCIIbHO UJIM COBMCCTHO CO CBCPCTHHUKAMU IPU BBINIOJIHCHUH XUMHUYCCKOI'0 SKCIICPUMCHTA,
HpaKTquCKOﬁ paGOTBI [0 HCCIAEIOBAaHHUIO CBOMCTB HU3y4aCMbIX BCHICCTB, pCaIn3aliun yqe6Horo
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MpOEKTa u dhopMynupoBaTh BBIBO/IbI
10 pe3yJibTaTaM MPOBEAEHHBIX MCCIICIOBAHUN IMyTEM COTJIACOBAHMS MO3UILMK B XOA€ 00CYXKICHUS
1 oOMeHa MHCHHSIMH.

OB.TIa)IeHI/Ie YHUBEPCAJIBbHBIMHU PETryJIATUBHBIMU JIeMCTBUSIMM

CaMOCTOSITEJIBHO IUIAHUPOBAaTb U OCYLIECTBIATh CBOIO IIO3HABATEIIBHYIO JESTEIbHOCTD,
ompezenss e€ LeJu U 3aJadd, KOHTPOJIMPOBATb M IO MEpe HEOOXOJMMOCTH KOPPEKTUPOBATH
Mpe/UlaraéMblii  aJrTOPUTM ACUCTBUI TPU BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee >(PpPeKTUBHBIA COCO0 MX pemeHHs ¢ Yy4E€TOM MOJYYEHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTUH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.
NPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMUsD OTpa)xaroT:

c(hOpMUPOBAHHOCTh TPEICTABICHU O XMMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa, POJIM XMMHUU B TIO3HAHWUU SIBICHUW TPHUPOIBI, B (DOPMHUPOBAHWM MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOUW Il  pelIeHus
MPAKTUYECKUX 3aJad M DSKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0pPOBbI0 U
MPUPOIHOM Cpese;

BIIQJICHHE CHCTEMOM XHMHYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraromie
MOHATHS (XMMUYECKHI 3JIEMEHT, aToM, DJIEKTPOHHAas 000J0YKa aToMa, MOJIEKYJa, BaJIEeHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTh, XMMHUYECKas CBs3b, CTPyKTypHas ¢opmyna (pa3BEpHyTas U
COKpaléHHas), MOJIb, MOJISIPHAsE Macca, MOJIAPHBIA 00BEM, YIIIEpOIHBIN cKeneT, QyHKIMOHATIbHAs
IpyIa, paguKai, ©30Mepus, H30Mepbl, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YTIIIEBOJIOPOIbI, KHUCIOPO.I
U a30TCOJeprKalllie COCTUHEHHSI, MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbBIE
COEJIMHEHUS); TEOPUM U 3aKOHBI (Teopus CTpoeHMsI opraHmyeckux BemiecTB A. M. byrieposa,
3aKOH COXPAHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XHUMHUU;
MHPOBO33PEHUYECKUE 3HAHMS, JIekKAllhe B OCHOBE MOHMMAaHHUS NPUYMHHOCTH U CHUCTEMHOCTHU
XMUMHYECKUX SIBICHUHM, (DAKTOJIOTUYECKUE CBEICHHMSI O CBOWCTBAaX, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCMOJb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTHUECKOM
JeSITeNIbHOCTH YEJIOBEKa;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBISIBJIATh XaPAKTCPHBIC IMPU3HAKH HOHHTHﬁ, YCTaHABJIMBATb
HUX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC IMOHATHUA MIPU OIIMCAHHUU COCTaBa, CTPOCHUSA U
HpeBpaH_ICHI/Iﬁ OpTraHU4YCCKUX COGI[HHGHHﬁ;

c(OPMHPOBAHHOCTh YMEHMH HCMOJIb30BaTh XMMHUYECKYIO CHMBOJMKY JUISI COCTaBIICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHON) (OpMYI OpPraHMYECKUX BEIIECTB U
YpaBHEHUH XUMHUYECKUX pEakKLUi, U3roTaBIMBATh MOJIEIH MOJIEKYJ] OpPraHMYECKHX BELECTB IS
WJUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAUICKHOCTh M3YYEHHBIX OPraHUYECKUX
BEIIECTB I0 HX COCTaBYy M CTPOCHUIO K OINpeneNéHHOMY KiacCy/Tpylrne COeIuHeHUN
(YryieBo0po/ipl, KUCIOPOI U a30TCOAEPKALNE COEANHEHNS, BBICOKOMOJIEKYJIIPHBIE COEINHEHN),
JaBaTh MM Ha3BaHusA 1o cucrematnyeckoi HomeHknatype (IUPAC), a Ttakxke NpUBOAUTH
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TPUBUAIbHBIE HA3BAaHUS OTJIENIbHBIX OPraHMYECKUX BEIIECTB (STUIJIEH, IPOINMUJIEH, alETHIIEH,
STUJICHTJIMKOJb, TIIUMIEpUH, (peHo, GopMabaeruy, aneTalbIeri1, MypaBbUHAs KUCIOTA, YKCYCHAs
KUCJIOTa, OJICMHOBAs KHUCJIOTA, CTEApHHOBAs KUCIOTA, TJII0K03a, (PPYKTO3a, Kpaxmall, LEJUIHII03a,
[JIMLKH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACHATh BUIBI XUMHUYECKOH CBS3M B OPTraHUYECKUX
COEIMHEHUSX (OIMHAPHbBIE U KPATHBIE);

cOPMHUPOBAHHOCTh YMEHHS TPUMEHSTH TOJOKCHHUS TEOPUU CTPOCHHS OPraHUYCeCKHX
BemectB A. M. ByrnepoBa 11t 0ObsiCHEHHMsI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

cOPMHUPOBAHHOCTh YMEHHM XapaKTepuU30BaTh COCTaB, CTpPOCHUE, (HU3UYECKHEe U
XUMHUUYCCKUC CBOﬁCTBa TUITNYHBIX HpeI[CTaBHTCHCfI pa3J'II/I‘-IHBIX KJIaCCOB OpFaHHqGCKHX BCIICCTB
(MeTaH, 9TaH, STWIEH, MPOTUJICH, alleTuieH, Oyraauen-1,3, metunOyraaueH-1,3, 6eH30J1, METaHO,
ATAHOJ, ATUJICHIJIMKOIb, TIUIEPHH, (EHOJ, aleTalbJIeruj, MypaBbHHAsS W YKCYCHAs KHUCIIOTHI,
TUIFOK03a, Kpaxmall, IeJITI0I03a, aMIHOYKCYCHAsI KUCII0Ta), HIUTFOCTPUPOBATh TEHETHIECKYIO CBS3h
Memny HUMHA ypaBHeHI/ISIMI/I COOTBGTCTBYIOHII/IX XUMHUUYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHUCM

CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UICTOYHUKHU YIIJIEBOJOPOJIHOTO ChIPhs (HEPTBD,
MIPUPOJHBIN Ta3, yroib), CIOCcOoObl UX MepepalOTKHM U MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTH YMEHHI MPOBOAUTH BBIYUCICHHS 10 XUMHYECKHM YPaBHEHHSIM (MacChI,
00bEMa, KOJMYECTBA MCXOTHOTO BEIIECTBA WIIM MPOJYKTa PEAKIUU 110 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO u3 MCXOJTHBIX BEIIIECTB
WJTU TIPOJTYKTOB PEAKITUN );

c(OpMUPOBAHHOCTh YMEHUN BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCTIOJIb3YyEMbIX B XUMUU MTPH U3YYCHUH BEIIECTB U XUMUYECKUX ABJICHUH (HaOI0AeHue,
M3MEpeHue, SKCIIEPUMEHT, MOJICIUPOBAHUE), UCTOIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS IS
MPUHATHS PELICHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYAIMSX, CBSI3aHHBIX C BEHIECTBAMH U HX
MIPUMEHEHUEM;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO)IaTL I[IpaBujia I10JIb30BaHUA XUMHYECKOM HOC}’I[Oﬁ u
J'Ia60paTOpHHM O60py,HOBaHI/IeM, d TAKKC IIpaBHJIa O6paH_[€HI/IH C BCIICCTBaAaMM B COOTBCTCTBHHU C
HUHCTPYKUIUSAMMU 110 BBIIIOJIHCHUTO Ha60paT0pHLIX XHUMHNYCCKHX OIIBITOB,

C(OPMHUPOBAHHOCTh YMEHHUM IJAHUPOBATH M BBINOJIHATH XUMHUYECKMHA HSKCHEPUMEHT
(mpeBpaleHuss OpraHMYeCKUX BEILECTB NPH HArpeBaHUH, IMOJYYEHHUE STHIIEHA U U3Yy4YEHUE €ro
CBOMCTB, KaueCTBEHHbIE PEAKIIMM OPTaHUYECKUX BEILIECTB, JACHATypalusi OEJIKOB MPH HarpeBaHMH,
L[BETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU C MpaBHJIAMH TEXHUKU O€30MaCHOCTH MPU OOpaIieHuu
C BellecTBaMM M J1abOpaTOPHBIM OOOPYAOBAaHHEM, IMPEJICTABIATh PE3YAbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOLIUX peakuuil u (GopMmyaupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUIH KPUTHYECKH aHAIU3UPOBATh XUMHUECKYIO HH(MOpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi MHpopManuu, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh yYMEHUH COONMIOJATh TMpaBHJIA OSKOJOTHYECKH IeJIecCO00pa3HOTO
MOBEACHUS B OBITY W TPYJOBOW [EATENHHOCTH B ILEISIX COXPAaHEHHs] CBOETO 370POBbS U
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OKpY)KaloLel MPUPOJHOM Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA YKUBBIE OPraHU3MbI
ONPEAENEHHBIX OPraHUYECKUX BEIECTB, MOHMMAas cMmbica nokaszarens [1JIK, noscHars Ha npumepax
CIIOCOOBI YMEHBIIICHUS U MPEJIOTBPALISHUS KX BPEIHOTO BO3CHCTBHS Ha OPTaHU3M UEIOBEKa,

JJIA O6yanOHlHXCSI C OI'PaHUYCHHBIMHU BO3MOXHOCTSAMU 3J0POBbSA: YMCHUC HNPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAaHUS BCIIECTB U XUMHUYCCKHUX SIBJIGHI/Iﬁ;

JUIS CIENbIX U cIa00BUIAIMIMX OOyJaIOUIUXCS: YMEHHUE HCII0Ib30BaTh PEIbePHO-TOUECUHYIO
cucremy obo3nauenuii JI. bpaiiis [uist 3anucy XUMUYIEeCKUX (GOPMYIIL.

11 KJIIACC
[IpenmMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O011as 1 HeopraHu4eckasi XuMUs» 0TPaXKakoT:

c(hOpPMUPOBAHHOCTD MPEJCTABICHUI: O XUMUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYUYHOU
KapTUHBI MUpPa, POJI XMMHUU B TIO3HAHUU SIBJICHUW TPHUPOABI, B (HOPMHUPOBAHMM MBIIUICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIHHOW TPAMOTHOCTH, HEOOXOIUMOUN il PEIICHUS
MPAaKTUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MPUPOIHON CpeEE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHWUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroniue
MOHATHSA (XMMHYCCKHIA DIIEMEHT, aTOM, M30TOII, S-, P-, O- 3JIeKTpOHHBIE OPOWTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD, JJIEKTPOOTPHUIIATEIIBHOCTh, CTETICHh OKHCIICHHUSI,
XUMHYECKasi CBs3b (KOBaJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHCTaJUIMYecKas
pemérka,  TUIIBI ~ XUMHYECKMX  PEAaKUWW,  PacTBOP,  JJEKTPOJIUTBHI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIUTAYECKAS JUCCOLMAIUS, OKUCINUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIIMH,
XMMHUYECKOE pABHOBECHE); TEOPUH U 3aKOHBI (TEOpUS DIIEKTPOJUTHYECKOW JHCCOIMALINY,
nepuoanueckuii 3akoH Jl. M. MenaeneeBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TIpEBpALEHUs] SHEPTUM MPU XUMHUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK
XUMUHU, MAPOBO33PEHYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE TIOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBICHUHM, (DAKTOJIOTMUECKUE CBEICHHS O CBOMCTBaX, COCTaBe, IOJIYYCHUU H
0€30MacHOM HCIIOJIb30BAHUN BAKHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY U MPaKTUUYECKOI
NESATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE MPU3HAKU MOHITHUH, yCTaHABIUBATH
X B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE MOHSATHS MpPU OMUCAHUM HEOPraHUYECKUX
BEIIECTB M UX MPEBpAIllCHUN;

c(OPMHPOBAHHOCTh YMEHMH HCHOJb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISI COCTaBIICHHUS
(dopMyI BEIIECTB U ypaBHEHUN XMMHUYECKHX peaklMii, cucteMatnieckyto HomeHknarypy (IUPAC)
U TpUBMAJbHbIE Ha3BaHMs OT/AEIbHBIX HEOPraHWYECKUX BEILECTB (YrapHbIM ra3, YrjaeKHCIbIHd ras,
aMMMaK, raiméHas U3BeCTh, Heran€Has U3BeCTb, IMThEBas COJA, MUPUT U APYTHe);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ onpCAC/IAATh BAJICHTHOCTDb U CTCIICHB OKUCJICHUA XUMHUYCCKUX
OJICMCHTOB B COCAUHCHUAX PA3JIMYHOTO COCTaBa, BUI XHUMHYECKOH CBS3U (KOB&J’ICHTH&H, HNOHHas,
METAJlIIMYCCKasd, BOI[OpOI[HaH) B COCAMHCHHAX, THUII KpHCTaHHHqCCKOﬁ peH_IéTKI/I KOHKPETHOT'O
BCIICCTBA (aTOMHaH, MOJICKYJIIpHAasi, HWOHHAasd, MeTaJ'IJ'II/ILIeCKaH), XapakTep Cpeabl B BOJHBIX
pacTBOPAX HCOPraHUICCKUX COCI[I/IHCHPlﬁ;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTaHAaBJIMBATL MNMPHUHAJICKHOCTL HCOPraHWYCCKUX BCILICCTB
0 UX COCTaBy K OHpCI[CJ'IéHHOMy Knaccy/rpyrme COCIUHEHUI (HpOCTBIC BCIICCTBA — MCETAJlJIbI U
HEMCTAJJIbI, OKCHUbI, OCHOBAaHHW S, KUCJIOTHI, aM(pOTepHLIe THAPOKCUHI, COJ'II/I);
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C(OPMHPOBAHHOCTh ~ YMEHUH  PAaCKpPBIBaTh  CMBICI  IEPUOJUYECKOro  3akoHa /.
W. MenzneneeBa u  JEMOHCTPHPOBATH €r0  CHUCTEMATHU3HUPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepPU30BaTh NEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX
anemeHToB 1—4 nepuoaos Ilepuonnyeckoit cucrembl xumuueckux snemeHToB J[. Y. Menneneena,
UCIIOJIB3Ysl TOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOMTAINY, «IHEPreTUYECKHE YPOBHU», OOBSACHSATH
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEIUHEHHI MO nepuojam u
rpynnam Ilepuoandeckoi cucreMsl XumMudeckux aaeMeHToB /1. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepH30BaTh (OMUCHIBATH) OOIINE XMMHUECKHE CBOHCTBA
HEOPraHMYECKHUX BEIECTB pPa3IMYHBIX KJIacCOB, MOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHYECKON
CBSA3M MEXJy HEOPraHWYECKUMHU BEUIECTBAMH C IIOMOIIbI0 YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIMIL;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XUMHUYECKHE pEAKUUU IO Pa3IUYHbIM
MpU3HAKaM (YUCILY U COCTaBy pearupyrolinux BEIIeCTB, TEMIOBOMY 3P (}eKTy peakiuu, U3MEHEHUIO
CTETEeHEW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIMH, YYaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTABIISATh YPAaBHEHUS pPEeaKLIUN pa3IU4HbIX THIIOB, MOJHbBIE U
COKpAaIEHHbIE YpaBHEHHsS] peaklUii HMOHHOTO OOMEHa, YYUThIBasl YCIOBHUS, NHPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIIMH, TOATBEP)KIAIOIINE KAaUeCTBEHHBII COCTaB
Pa3IMYHbIX HEOPraHMYECKUX BEIECTB, PACIO3HABATh OMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLINE B
BOJIHBIX PAaCTBOpPAxX HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PpacKpbIBaTh CYIIHOCTh OKHCIIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OalaHca 3TUX peakLuii;

c(OpPMUPOBAHHOCTh YMEHHM OOBACHATH 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu OT
pas3nuuHbIX (AKTOPOB; XapakTep CMEIICeHHs XHUMHYECKOrO paBHOBECUS B 3aBUCUMOCTU OT
BHeIHero Bo3aeicTBus (npuniui Jle [llatense);

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ XapakTepu3oBaTb XUMHUYCCKHE IMPOLICCCHI, JIC)KAIIHUE B OCHOBC
MMPOMBIINIJICHHOI'O  MOJIYUYCHUS CCpHOfI KHCJIOTbI, aMMHAKa, a TaKXKEC C(i)OpMPIpOBaHHOCTB
Hpe,[[CTaBJ'ICHI/Iﬁ 00 06H_II/IX HAYYHBIX IIPUHIUIIAX U 3SKOJOTIMYCCKHUX np06neMaX XHUMHNYCCKOI'O
IIpOU3BOACTBA,

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ INpOBOANUTL BBIYUCIICHUA C HCIOJBb30BAHUCM IIOHATHSA
«MaccoBad O0JId BCIICCTBA B paCTBOPECH, 00BEMHBIX OTHOIIEHUH I'a30B IIpHu XUMHUYCCKUX PCAKIUAX,
MacCChbl BCIICCTBA HJIN 00bEMa ra3oB IO N3BCCTHOMY KOJIMYECTBY BCHICCTBA, MACCC HIIN O6’BéMy
OZIHOTO M3 YYaCTBYIOLIUX B PCaKIMU BCHICCTB, TCIIJIOBOT'O 3(1)(1)6KT3 pCaKkiiun Ha OCHOBC 3dKOHOB
COXpPAaHCHUSA MACChI BEUICCTB, IPCBpAICHUA U COXPAHCHUA SHCPIUH,

c(OPMHUPOBAHHOCTh YMEHUN COOIOAATH MpaBUJa IMOJIb30BAHUS XUMHUUYECKON MOCYIOH H
nabopaTOpHBIM 00OpYJIOBaHUEM, a TaKXkKe MpaBuiia OOpalleHHs ¢ BEIIeCTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU TIO BBIIIOJHEHHIO Ta0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIAaHUPOBATb W BBIIIOJIHATDH XUMUYECKUM OKCIICPUMCHT
(pa3JIO)KCHI/Ie Mepokcuia BOAOpOAa B MPUCYTCTBUU KaTalln3aTopa, OMpPCACIICHUC CPEAbI PAaCTBOPOB
BCUICCTB C MOMOLIBIO YHUBCPCAJIBHOTO MHAUWKATOPA, BJIUAHHUC PA3JIMYHBIX (I)aKTOpOB Ha CKOPOCTHb
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XUMUYECKOH peaklny, peakiui HIOHHOTO OOMEHa, KaUeCTBEHHBIE PEaKIIui Ha Ccyabdar-, KapOoHaT-
U XJIOPUA-aHUOHBI, HAa KAaTHOH aMMOHMsS, PELIEHHE OHKCIEPUMEHTANbHbIX 3a7ad I10 TeMaM
«Metamiely u «Hemeramnbsl») B COOTBETCTBUM C TpaBHJIAMH TEXHUKM O€30MACHOCTH MpHU
oOpamieHMH ¢ BEHIECTBAMU U JIA0OPATOPHBIM O0OpPYIOBaHHEM, NPEACTABIATh PE3yIbTATHI
XMUMUYECKOTO DJKCIIepUMEHTa B (opMe 3aluch ypaBHEHUH COOTBETCTBYIONIMX pPEAKUUNA U
(opMyIHpOBATh BBIBOABI HA OCHOBE ITHX PE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUECKYIO HH(OPMALHIO,
MIOJIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MAaCCOBOM KOMMYHHUKauu, MIHTepHET U apyrux);

cOPMHUPOBAHHOCTh yYMEHUH COONOJATh TpaBHJIA OSKOJIOTHYECKH IIeJIECO00pPa3HOTO
IIOBCACHUS B 6I:ITy n TPYI[OBOI\/'I ACATCIIBHOCTU B MEIAX COXpPAaHCHHUA CBOCTO 3J0POBbA H
OKpY)KAOIIeH MPUPOTHOW Cpeibl, OCO3HABATh OIACHOCTH BO3JCUCTBHS Ha >KHBBIC OPraHU3MBI
OTIpeIeTIEHHBIX BEIIECTB, MOHUMas cMmbich mokasarens [1/IK, mosicHAT, Ha mpumepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCIHOTO BO3)IGI\/JICTBI/I$[ Ha OpraHuv3M 4€JI0BCKaA,

JJIA O6y‘-IaIOHH/IXC$I C OTI'pPaHUYCHHBIMU BO3MOXHOCTAMHU 3I0POBbA: YMCHUC IIPHUMCHATDH
3HaHUs 00 OCHOBHBIX JOCTYIMHBIX METOJaX IMO3HAHUS BCIIECCTB U XUMHWYCCKHUX ﬂBHeHHﬁ;

JUTSI CJICTIBIX M CJTA00BUIANINX OOYUYAIOIINXCS: YMEHHUE HCTOJB30BaTh Pelbe(HO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitnst mist 3anmucu XuMudeckux Gopmyi.
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TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC

No HanmenoBanue
n/m pa3zesioB U TeEM
MIPOrpPaMMBbI

KomnnuectBo yacos

Bcero

Kontponsnsie | [IpakTnueckue
paboThl paboThI

OnexTpoHHbIe (U(POBHIE)
00pa3oBaTeNIbHbIE PECYPCHI

Paznea 1.Teopernueckne 0OCHOBBI

OPraHu4ecKol XMMHUHU

1.1 | Ilpenmer
OPraHu4eCcKou
xumun. Teopus
CTPOEHUS
OPraHN4YeCKUX
coequHeHn A. M.

byrneposa

3

https://resh.edu.ru/subject/29/10/

Hroro no pazneny

Pa3znesa 2.YrieBoaopoanbl

2.1 | IIpenenbHbIe
YTIIEBOAOPOIBI —
aJKaHbI

https://resh.edu.ru/subject/29/10/

2.2 | HempenenbHbie
YTJIICBOIOPO/IBI:
AJIKEHBI, aJIKaUEHEI,

AJIKMHBI

https://resh.edu.ru/subject/29/10/

2.3 | Apomarnueckue

YTJIEBOJIOPO/IBI

https://resh.edu.ru/subject/29/10/

2.4 | Ilpupoaubie
WUCTOYHHUKH
YIIIEBOJIOPOJIOB U UX

nepepaboTka

https://resh.edu.ru/subject/29/10/

Hroro 1o pasacity

13

Paznea 3.Kuciaopojacoaep:kanue opranndeckne coeJuHeHUust

3.1 | Couptel. deHon 3 https://resh.edu.ru/subject/29/10/
3.2 | Anpaeruael. 7 1 https://resh.edu.ru/subject/29/10/
Kap6onoBsie
KHCIO0THI. Cl10KHbBIE
3¢upsI
3.3 | YrueBoasl 3 1 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 13

Pa3nes 4.A30Tconep:xkamme OpranndecKue coeMHeHns

4.1 | AMUHEL 3 https://resh.edu.ru/subject/29/10/
AMMHOKMCIIOTEHI.
benku

Hroro no pazneny 3
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Pasnen S.BbIcOKOMOJIEKYISIPHBIE COeIMHEHUS

5.1 | IImacTMacchl. 3 https://resh.edu.ru/subject/29/10/
Kayuyku. BonokHa

Wroro mo pazneny 3

OBUIEE KOJIMYECTBO 35 2 2

YACOB I1O

I[TPOIT'PAMME

11 KJIACC

Ne HanmenoBanue KosnuecTBo yacos ONEeKTPOHHBIE

pa3aeioB U TEM Bce | KonTposbh [IpakTnueckue (mrdpoBkIc)

T MpOrpamMMBbl ro | bie paboThI paboThl 00pa3zoBaTeNbHbIC

/ pecypcehl

i

Pa3nea 1.Teopernyeckue

OCHOBBI XMMHH

1 | Crpoenue aToMOB.
[Tepuonnueckuii

1 | 3akoH U”
[Tepuoanueckas
CUCTEMA XUMHUYECKUX
anemenTtoB /l. W.

3

https://resh.edu.ru/subject/
29/11/

Menpeneena

1 | Crpoenue BelecTsa. 4 https://resh.edu.ru/subject/
Muoroo6pasue 29/11/

2 | BellecTB

1 | Xumuueckue 6 1 1 https://resh.edu.ru/subject/

.| peakiuun 29/11/

3

Wroro o pazgeny 13

Pa3znen 2.Heoprannuyeckasi Xumus

2 | Merasl 6 1 https://resh.edu.ru/subject/

. 29/11/

1

2 | Hemeramisl 9 1 1 https://resh.edu.ru/subject/

. 29/11/

2

2 | CBs13b 2 https://resh.edu.ru/subject/
HEOPraHUYECKUX U 29/11/

3 | OpraHuYeCcKuX
BEIIECTB

Wroro no pazneny 17

Pa3zpen 3.XuMus 1 ;Ku3HbL

3 | XuMus u )KU3Hb 4 https://resh.edu.ru/subject/

. 29/11/

1

Wroro mno pazneny 4

OBILIEE KOJIMYECTBO | 34 2 3

YACOB I1O0

ITIPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoxka

KonnuectBo yacos

Bcer

Kontponsn
ble pabOTHI

[IpakTrueck
ue paboThl

ara
HU3y4YeH
nus

ONEeKTPOHHBIE
uu(poBbIe
00pa3zoBaTeybHbIC

pecypcsl

[Ipenmer
OPraHu4eCcKou
XUMUH, €€
BO3HHKHOBCHHE,
pa3BHUTHE U
3HAUCHHE

https://resh.edu.ru/subject/2
9/10/

Teopus crpoeHus
OpraHNYECKUX
coequHeHn A. M.
bytneposa, e€
OCHOBHBIE
MTOJIOKEHUS

https://resh.edu.ru/subject/2
9/10/

[IpencraBnenue o
Kiaccuukanuu
OpraHUYECKUX
BEIIECTB.
Howmenknarypa
(cucremaTuyeckas)
Y TPUBHAJILHBIC
Ha3BaHU
OpraHUYECKUX
BEIIECTB

https://resh.edu.ru/subject/2
9/10/

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHI

pAn

https://resh.edu.ru/subject/2
9/10/

MertaH u 3TaH —
MpocTeuIne
MIPEACTABUTENHN
aJKaHOB

https://resh.edu.ru/subject/2
9/10/

AJIKEHBI: COCTaB U
CTPOEHHE, CBOWCTBA

https://resh.edu.ru/subject/2
9/10/

OTuUIEH U IPONWIEH
— MpOCTENIINE
[IPEACTABUTENN
AJIKEHOB

https://resh.edu.ru/subject/2
9/10/

IIpaxTrueckas
pabota Ne 1.
«Ilomyuenune

https://resh.edu.ru/subject/2
9/10/

24
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ATUIJICHA U HSyTICHI/Ie
€r0 CBOMCTB»

AnkanyeHsl.
byramuen-1,3 u
MetminoOyraauen-1,3.
[Tony4yenue
CUHTETHYECKOTO
Kay4dyKa U Pe3UHBI

https://resh.edu.ru/subject/2
9/10/

10

ANKUHEI: COCTaB U
0COOEHHOCTH
CTpPOEHHUS,
TOMOJIOTHYECKHI
psn. AueTuines —
MPOCTEUITHI
MPEJICTaBUTENb
AJIKWHOB

https://resh.edu.ru/subject/2
9/10/

11

Breraucnenus mo
YpPaBHEHUIO
XUMHYECKOH
peakuuu

https://resh.edu.ru/subject/2
9/10/

12

ApeHbl: 6eH301 1
TOJYOJI.
ToxkcHIHOCTH
apeHOB

https://resh.edu.ru/subject/2
9/10/

13

I'eneTnueckas CBA3b
YTJIEBOJIOPO/IOB,
MPUHAUISKAIUX K
pa3IMYHBIM KJIaccam

https://resh.edu.ru/subject/2
9/10/

14

[Tpupoaueie
WUCTOYHHUKH
YIIIEBOJIOPOJIOB:
MIPUPOJIHBIN ra3 u
MOTTYTHBIC
He(TsIHBIC Ta3bl,
He(Th ¥ MPOTYKTHI
e€ mepepaboTKu

https://resh.edu.ru/subject/2
9/10/

15

IIpuponueie
HUCTOYHUKHU
YIJ€BOJIOPOJIOB:
MPUPOJIHBIN ra3 u
MOITyTHBIE
He(TsHbIE ra3bl,
He(PTb U IPOJYKTHI
e€ nepepabOTKH

https://resh.edu.ru/subject/2
9/10/

16

KoHnTponsHas
paboTa 1o pasneny
«YTIeB0I0pOIbD»Y

https://resh.edu.ru/subject/2
9/10/

17

[IpenenvHbie
0JTHOATOMHBIC
CIIUPTHI: METAHOJI U
araHoJl. Boroponnas

https://resh.edu.ru/subject/2
9/10/
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CBA3b

18

MHoroaToMHBIC
CITUPTBHI:
STUJICHTJIUKOJIb U
TIIUMLEPUH

https://resh.edu.ru/subject/2
9/10/

19

@DEeHOJI: CTpPOEHHUE
MOJIEKYJIbI,
busnveckue u
XUMUYECKUE
CBOIICTBA,
MIPUMEHEHUE

https://resh.edu.ru/subject/2
9/10/

20

AJperuanr:
dbopmanbaerua u
areTaabJICT I,
Aneton

https://resh.edu.ru/subject/2
9/10/

21

OJHOOCHOBHEIC
IIpeEIIbHEIE
KapOOHOBBIE
KUCJIOTHI:
MypaBI)I/IHaH nu
YKCYCHAs

https://resh.edu.ru/subject/2
9/10/

22

[TpakTnueckas
pabota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»

https://resh.edu.ru/subject/2
9/10/

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI,
KaK MpeACcTaBUTEIN
BBICIINX
KapOOHOBBIX KHUCJIOT

https://resh.edu.ru/subject/2
9/10/

24

Mpr11a KaK cou
BBICIITHX
KapOOHOBBIX KHCIIOT,
HX MOIOIIEe
JNIEUCTBUE

https://resh.edu.ru/subject/2
9/10/

25

CrnosxHbie 3¢upbl
KaK [IPOU3BO/IHBIC
KapOOHOBBIX KHCIIOT.
I'uaponu3 ciioKHBIX

a¢upoB

https://resh.edu.ru/subject/2
9/10/

26

Kupsl: runpous,
IIPUMEHEHMUE,
Ouosornyeckas poib
KUPOB

https://resh.edu.ru/subject/2
9/10/

27

YrineBoasl: COCTaB,
KJaccuukanus.
Baxueiiue
MPEACTABUTEINHN:
TIII0K03a, PPYKTO3a,
caxaposa

https://resh.edu.ru/subject/2
9/10/

28

Kpaxman u

https://resh.edu.ru/subject/2
9/10/

26
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LIEJUTFOJI03a KaK
IIPUPOIHBIE
IIOJIMMEPBI

29

KontposbHas
pabota 1o pazueny
«Kucnopoacoaepxa
1[1€ OpraHu4eCcKHe
COEJIMHEHUS»

https://resh.edu.ru/subject/2
9/10/

30

AMUHBL: METUJIAMUH
U aHWIUH

https://resh.edu.ru/subject/2
9/10/

31

AMWHOKHCIIOTHI KaK
amoTepHbIe
OpraHUYEeCcKUe
COEIUHEHHS, UX
OMOJIOrMYECKOe
3HaueHwne. IlenTuapl

https://resh.edu.ru/subject/2
9/10/

32

benkxu xak
NPUPOAHBIE
BBICOKOMOJIEKYJISIPH
pI€ COCIMHEHNS

https://resh.edu.ru/subject/2
9/10/

33

OCHOBHBIE TIOHITHSA
XUMHUHA
BBICOKOMOJICKYJISIPH
BIX COCOUHEHUN

https://resh.edu.ru/subject/2
9/10/

34

OCHOBHBIC METO/IBI
CHHTE3a
BBICOKOMOJICKYJISIPH
BIX COCIUHEHHUM.
IInacT™maccsr,
Kay4yKH, BOJIOKHA

https://resh.edu.ru/subject/2
9/10/

OBIIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

35

27
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11 KJIACC

Ne Tema ypoxka
1/
1|

KonnuectBo yacos

Bcer

Kontpons
HbIE
paboThI

[IpakTruec
KHE
paboThl

[ara
HU3y4YeH
nus

DneKTpoHHbIE HU(POBBIC
00pa3zoBaTesbHbIC

pecypcsl

1 | Xumuueckuii
3JIEMEHT. ATOM.
DNeKTpoHHas
KOH(uUryparus
aTOMOB

https://resh.edu.ru/subject
129/11/

2 | Ilepuomgmueckwii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
anemenTtoB /l. W.
MenneneeBa, ux
CBS3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS
aTOMOB

https://resh.edu.ru/subject
129/11/

3 | 3akOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX
9JIEMEHTOB U UX
COEIUHEHUH I10
rpynmnam u
nepuoJiaM. 3Ha4CHUE
MePUOANIECKOTO
3aKOHA M CUCTEMBI
XUMHYECKUX
anemenToB ..
Meupeneesa B
pPa3BUTHUU HAYKU

https://resh.edu.ru/subject
[29/11/

4 | CtpoeHue BeuiecTBa.
XuMHUUECKas CBSI3b,
€€ BHJIbI; MEXaHU3MbI
o0paszoBaHus
KOBaJICHTHOM CBSI3U.
BogoposHas cBsizb

https://resh.edu.ru/subject
[29/11/

5 | BajgeHTHOCTS.
DIEeKTpOOTpULIATEIb
HoCThb. CTeneHb
OKHCJICHHS.
BemiectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOEHHUS

https://resh.edu.ru/subject
[29/11/

6 | [Touarue o
JIMCTIEPCHBIX

https://resh.edu.ru/subject
[29/11/
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cucremax. MIcTuHHbIE
Y KOJUIOUTHBIE
pactBopbl. MaccoBas
JI0JIs BEIlIeCTBA B
pactBope

Knaccudukamms u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCAUHCHU.
I'enetmueckas CBA3b
HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX
KJIaCcCOB

https://resh.edu.ru/subject
129/11/

Knaccuduxarus
XUMHAYECKUX
peakuuii B
HEOpPraHW4eCcKo 1
OPraHu4ecKou
XUMHUH. 3aKOH
COXpPAaHEHUS MacCChl
BEIIECTB; 3aKOH
COXpAaHEHUS 1
MpeBpaICHUS
SHEPTrUM Npu
XUMUYECKUX
peakumsx

https://resh.edu.ru/subject
129/11/

CKOpOCTh peakiiuu.
O6patumbie
peaxiuu.
XUMHUYECKOE
paBHOBECHE

https://resh.edu.ru/subject
[29/11/

10

[IpakTuueckas
paborta Ne 1.
«Bnusiaue
pa3IMYHbIX
(hakTOpoB Ha
CKOPOCTh
XUMHUYECKOU
peaKIum

https://resh.edu.ru/subject
[29/11/

11

DIEeKTPOTUTHICCKAs
JUCCOIHAIHS.
Ilonsatue o
BOJIOPOTHOM
nokazarese (pH)
pactBopa. Peakiiuu
HOHHOTO OOMEHa.
I'mpponus
OpPraHUYECKUX U
HEOPraHMYECKUX
BEILIECTB

https://resh.edu.ru/subject
[29/11/

12

OKHUCIIUTEILHO-
BOCCTAaHOBUTEILHEIE

https://resh.edu.ru/subject
[29/11/
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peakuuu. [lonstue
00 sneKTposm3e
pacrjiaBoB U
pacTBOPOB COJIEH

13

Kontponsnas pabora
10 pa3zery
«Teopernueckue
OCHOBBI XUMUU

https://resh.edu.ru/subject
129/11/

14

MeTtamibsl, X
TTOJIOKCHHUE B
[Tepuonnueckoi
cucTeMe
XUMHYECKUX
anemenTtoB /1. W.
MenjeneeBa u
0COOCHHOCTH
CTPOEHHS aTOMOB.
O6mwme puznueckne
CBOMCTBA METAJIJIOB

https://resh.edu.ru/subject
129/11/

15

CrutaBsl METaJLIOB.
DIIEKTPOXUMUYECKU I
P HapsDKEHUH
METaJUIOB

https://resh.edu.ru/subject
129/11/

16

XuMudeckue
CBOMCTBaA
Ba)KHCHIITHX
METaJUIOB (HAaTpUH,
KaJIni, KaJIbIHiA,
MarHui, aTFOMAHUAN)
U UX COeOUHEHUN

https://resh.edu.ru/subject
[29/11/

17

XuMudeckue
CBOICTBa XpoMma,
MeIU U UX
COEOUHEHUN

https://resh.edu.ru/subject
[29/11/

18

XuMudeckue
CBOMCTBA IIMHKA,
JKelesa U ux
COEOUHEHUN

https://resh.edu.ru/subject
[29/11/

19

IIpakTuueckas
pabota No 2.
"Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«MeTamib»"

https://resh.edu.ru/subject
[29/11/

20

Hemerannsl, ux
MIOJIOXKEHUE B
[Tepuonnueckon
CHUCTEME
XUMHYECKUX
anemeHTOB J[. 1.
MeHpeneeBa u
0COOEHHOCTH

https://resh.edu.ru/subject
[29/11/
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CTPOEHHUSI AaTOMOB

21

dusznyeckue
CBOICTBA
HEMETAJLJIOB.
Amnorponus
HEMeTaJuIoB (Ha
puUMepe KUCIIOPO/Ia,
cepsl, pochopa u
yriiepoja)

https://resh.edu.ru/subject
129/11/

22

XuMudyeckne
CBOMCTBA T'aJIOTCHOB,
CepBI U UX
COCIUHCHHI

https://resh.edu.ru/subject
129/11/

23

XUMUYECKHue
CBOICTBA a30Ta,
dbocodpa u ux
COCIUHCHHI

https://resh.edu.ru/subject
129/11/

24

XnuMuyeckme
CBOICTBA yriepoja,
KPEMHHS U UX
COCIUHCHHI

https://resh.edu.ru/subject
129/11/

25

[Ipumenenne
BaXXHEHUTITIX
HEMETAJJIOB B UX
COEOUHEHUN

https://resh.edu.ru/subject
129/11/

26

O06o01menue u
CHCTEeMaTH3aIus
3HAHWH 10 TEME
«HemeTamib».
Brranciaenus mo
YpaBHEHUSIM
XUMHYECKUX
peaKkuui u
TEPMOXUMHUYECKHUE
pacyEThI

https://resh.edu.ru/subject
[29/11/

27

IIpakTuueckas
pabota Ne 3.
«Pemienue
AKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeEME
"Hemertanabl"»

https://resh.edu.ru/subject
[29/11/

28

KonTtponsHas padborta
o TeMaM
«MerTaniae» 1
«HemeTtamnmbi»

https://resh.edu.ru/subject
[29/11/

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4eCcKuc
KHUCJIOTHEI.
HeopraHqucm/Ie u
OpraHu4eCcKuc
OCHOBAaHUsA

https://resh.edu.ru/subject
[29/11/
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30 | Am¢oTtepnbie
HEOpPraHWYECKUE U
OPraHu4eCcKue
COCIUHCHHUS.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX U
OPraHu4eCKUX
BCIIICCTB

https://resh.edu.ru/subject
129/11/

31 | Poap xuMuu B
obecreueHUH
JKOJIOTHYCCKOM,
SHEPreTUYECKON U
MHIIEBON
0e30I1aCHOCTH,
Pa3BUTUU METUITUHBI

https://resh.edu.ru/subject
129/11/

32 | Ilpencrasienus 06
00X HAyYHBIX
MPUHIUITAX
MIPOMBIIIJIEHHOTO
MOJTy4EHUs
BaXXHEHUIITNX BEIIECTB

https://resh.edu.ru/subject
129/11/

33 | UenoBek B Mupe
BEIECTB U
MaTepuaIoB

https://resh.edu.ru/subject
129/11/

34 | Xumus u 310pOBbE
yeJIoBeKa

https://resh.edu.ru/subject
[29/11/

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOU

OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJIACC
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MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMLIe NnpeaAMETHbIC PE3YJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’lLHOﬁ NnporpamMmasl CpeaHET O oﬁmero 06p330BaHI/Iﬂ

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CdhopmupoBanHOCTH MpECTaBICHUI 0 XUMHYECKOU COCTaBJISIIOLLEH
€CTECTBEHHOHAYYHOU KapTHUHBI MHUPA, POJIH XUMHUHU B MO3HAHUM SIBJICHHUI MPUPO/IBI,
B ()OPMUPOBAHUYU MBIIUICHHUS M KYJbTYPhl JTUYHOCTH, € (DYHKIIMOHATBLHOU IPaMoT-
HOCTH, HEOOXOJMUMOU IS pemieHWs] NPAKTHUYSCKUX 3ala4 W IKOJOTHYCCKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 37J0POBBIO U PUPOTHOMN Cpeie

1.2

Brnanenue cucteMoii XUMHYECKAX 3HAHUM, KOTOPasi BKJIOYAET: OCHOBOMOJIATAKOIINE
MOHATUS (MOJIEKYJIa, BAJIGHTHOCTD, AJIEKTPOOTPUIIATEILHOCTD, CTENIEHb OKUCIEHUS,
XUMUYECKasl CBSI3b, MOJIb, MOJISIPHASI MACCa, MOJIIPHBIN 00BEM, YIIEPOIHBIN CKEJET,
(dbyHKUIMOHANBHAS TPYIIA, pajaukal, U30MEpHUsi, U30MEephbl, TOMOJOTUYECKUN P,
TOMOJIOTH,  YTJIEBOJIOPOJIbI, KHUCIOPOJ- W  a30TCOJEpKAIlUe€  COCTUHEHUS,
OMOJIOTMUECKH aKTUBHBIC BEIIECTBA (YTJIEBOIbI, )KUPBI, OCTTKH ), MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE COCIUHEHHUS), TEOPHH U 3aKOHBI
(Teopusi XMMHMYECKOTO CTpOEHHUs opraHuueckux BemiectB A.M. byrieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3BIK XUMHUHU, (PAKTOJOTUYECKHUE CBEICHUS O
CBOWCTBAaX, COCTaBe, MOJYYCHHH | O€30MMaCHOM WCIIOJIb30BAHUN BaXHEUITUX
HEOPraHMYECKNX U OPraHUYECKHUX BEHIECTB B OBITY M MPAKTHYECKON JCATEITHHOCTH
YeJIOBEKa

1.3

ChopMHpOBAaHHOCT, YMEHHH BBIABJISATh XapaKTEpHbIE TPU3HAKU ITOHSTHUH,
yCTaHaBIMBAaTh UX B3aMMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS IMPHU
OTMCAHWUU COCTaBa, CTPOCHUS U MPEBPALEHUI OPraHNYeCKUX COECTMHEHHIM

1.4

chOpMHUPOBAaHHOCTh YMEHMH HCHOJb30BaTh XMMHUYECKYI0 CHMBOJIUKY A
COCTaBJICHUS MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
¢bopMyn OpraHMYEeCKMX BEIIECTB W  YpPaBHEHUH  XUMHUYECKHX pEeaKlUi,
U3rOTABIIMBATh MOJIEIM MOJIEKYJ OPraHMYEeCKHX BEUIECTB JJIs WILTIOCTPALUU HUX
XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMUPOBaHHOCTh YMEHUH  YCTAHABJIMBATH IMPUHAJICKHOCTh  HM3YYCHHBIX
OpPraHUYeCKUX BEHIECTB 0 WX COCTaBy W CTPOCHUIO K OIPENEIEHHOMY KIACCy
(rpymre) coeauHeHMH (YrIeBOOPOIbI, KACIOPO M a30TCOIEPIKAIINE COSTUHEHHUS,
BBICOKOMOJICKYJISIDHBIC COCIIMHECHHS), JaBaTh UM HA3BaHUS 10 CHUCTEMAaTHYECKOM
Homenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTH YMEHHUS OMPENENIITh BUABI XUMUYECKOU CBSI3U B OPraHUUYECKUX
coelMHeHUsX (OJIMHAPHBIE U KPATHBIE)

1.6

C(I)OpMI/IpOBaHHOCTb YMCHHA IMPUMCHATD: ITIOJIOKCHU A TCOPUU CTPOCHHUA
OPraHu4cCKuX BCHICCTB AM. BYTJ'IepOBa JJIA OOBACHEHHUS 3aBHCHMOCTH CBOMCTB
BCHICCTB OT UX COCTAaBad U CTPOCHUS; 3aKOH COXpPAaHCHH MACChI BCIICCTB

VYraeBomopoasl. Kucnopoaconepkamue W a30TCOAEpIKallUe OpraHUYecKHe Co-
enMHeHus. BEICOKOMOJIEKYIISIpHBIE COSTMHEHUS

2.1

ChopmupoBaHHOCTh YMEHHMI TNPUBOAUTHL TPHUBHAIbHBIE HA3BaHMUS OTAETHHBIX
OpPraHMYECKUX BEIIECTB (ITUJICH, POMHIIEH, alleTHIICH, YTUIICHTTUKOJb, TIUIEPUH,
¢denon, dopmanpaerun, arneranbIerul, MypaBbUHAs KHCIOTa, YKCYyCHas KHUCIOTA,
OJICMHOBas KHCJIOTa, CTEapuHOBAas KHCIOTa, TIIOKO3a, (PYKTO3a, Kpaxmal,
1[EJUTI0NI03a, TIIUIIMH)

2.2

ChopmupoBaHHOCTE YMEHHI XapakTepHU30BaTh COCTaB, CTPOCHHUE, (DU3HUECKHE U
XUMUYECKHE CBOICTBA TUMMYHBIX MPEACTABUTENICH  Pa3IMUHBIX  KJIACCOB
OpraHMYECKUX BellecTB (METaH, 3TaH, STHJICH, MIPOIUIICH, alleTuieH, OyraaueH-1,3,
MeTuiOyraauen-1,3, 6eH30I, METaHOJ, ATAHOJ, STHIEHTIINKOb, TJIUIEPHUH, (EHOI,
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alleTaab/IeT U, MypaBbUHAsI U YKCYCHAsl KUCIIOTHI, TJIIOK03a, Kpaxmal, LEeJIII03a,
AMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMUpOBaHHOCTh YMEHHSI WIUTIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXKIY
TUNWYHBIMU IIPEACTABUTEISIMU  PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XUMHYECKMX pEaKIHi C HCIOJIb30BAHUEM

CTPYKTYPHBIX hopmy

24

ChopmMupoBaHHOCTh YMEHHUS XapaKT€pU30BaTh HCTOUYHUKHU YIJIEBOJOPOHOTO
ChIpbs (He(Th, MPUPOJHBIN ra3, Yrojib), CIOCOOBl UX MEpepabOTKU U MPaKTUUYECKOE
MIPUMEHEHHE POJYKTOB MepepadboTKU

XUMHS U KU3Hb. PacuéTel

3.1

CpopMHpPOBAHHOCT, YMEHHI BJIQJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX
HAay4dHOTO T[IO3HAHUS, WCIOJIb3yeMbIX B XHMHH TIpU U3YYCHHH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIIOJEHUE, U3MEpPEHUE, IKCIIEPUMEHT, MOJCIUPOBAHNUE),
WCTIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS g TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHHEM

3.2

CpopMHpPOBAHHOCT, yMEHHH COOJIIOMAaTh TpPaBHJIa TOJb30BAHUS XUMHYECKOM
MOoCy/Iol M J1IabOpaTOpHBIM OOOPYAOBaHHEM, a TaKXKe MpaBWiIa OOpaIIeHUsS C
BEIECTBAMU B COOTBETCTBUU C HHCTPYKLIMSIMH IO BBIIIOJHEHHIO J1a0OPaTOPHBIX
XMUMHUYECKUX OTIBITOB

3.3

ChopMHpOBAaHHOCT, ~ YMEHUW  IUTAHUPOBATh W BBITIOJHATH  XUMHYECKHI
SKCIEPUMEHT (IIpEeBpaIleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyYCHHE
STHJIEHA U U3y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPraHUYECKUX BEILECTB,
JeHaTypanus OelIKOB MPHU HAarpeBaHUU, LIBETHHIE PEAKIMH OEJNKOB) B COOTBETCTBHUHU
C TMpaBWIaMU TEXHHUKH O€30MacCHOCTH TMpu OOpalleHuu C BeUleCTBaMU U
71a00paTOpHBIM  O0OpYJOBaHUEM; MPEACTABIATH  PE3YAbTaThl  XMMHUYECKOTO
JKCIepuMeHTa B (opme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pPEAKIUi U
(hopMynupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyIbTAaTOB

3.4

ChopmMupoBaHHOCTH YMEHUN MTPOBOJUTH BHIYUCIICHUS [0 XUMUYECKIM YPaBHEHUSIM
(maccbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIECTBA HWJIM MPOJYKTa PEAKIUH IO
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WIIU
MPOJIYKTOB PEAKIIH)

3.5

ChopmupoBaHHOCTH ~ yMEHUH  KPUTUYECKHM  AQHANU3UPOBATH  XUMHUYECKYIO
uHpOpMAIIMIO, TIONy4aeMyl M3 pa3HBIX MCTOYHHUKOB (CpelcTBa MacCOBOM
uHpopmaluu, cetb IHTEepHET U Apyrue)

3.6

ChopMupoBaHHOCTh YMEHHMH COOMIOIATh MPaBUIIa SKOJOTMUYECKH 1€J1eCO00pa3HOTro
NOBEJEHUs B OBITY M TPYNOBOW JEATEIBHOCTH B ILEISAX COXPAaHEHHUS CBOETro
3I0pPOBbsI U OKPYKAOLIEH PUPOIHOM Cpelbl, 0CO3HABaTh OMACHOCTH BO3JAEHCTBUSA
Ha JKMBBIE OPraHU3MBl OTpPENEIEHHBIX OPraHUYECKHUX BEIIECTB, MOHUMAs CMBICIT
nokasarens [1/IK (mpenenbHO 10mycTUMOM KOHIIEHTpALKK), MOSICHATh Ha pUMepax
crocoObl YMEHBIICHHUS U NMPEIOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M
4eJl0BeKa
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TeopeTnyueckue OCHOBBI XUMUU

1.1

Brnanenue cucteMoll XMMHUYECKUX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIOJIArAOIINE
HOHATHS (XMMHYECKHI 3JEMEHT, aToM, 3JICKTPOHHas 000Ji0ouka aroma, S-, p-, d-
JJIEKTPOHHBIE OpOUTAIM AaTOMOB, WOH, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTpPHUIIA-
TCJIIBHOCTb, CTCIICHb OKHUCJICHUA, XHUMHUYCCKasA CBA3b, MOJIb, MOJIHpHaH Macca,
MOJIIpHBI 00BEM, KpHCTaNIMUecKas pelETKa, TUIBl XUMHUYECKHX peakui
(OKHCITUTENHHO-BOCCTAHOBUTENBHBIE, 9K30- U SHJIOTEPMUYECKHE, PEAKIIMU HOHHOTO
obMeHa), pacTtBop, 3IEKTPOJIUTHI, HEDIJICKTPOJIUTHI, AJEKTPOJIUTHYECKAS
JTUCCOLIMAIINSA, OKUCIHUTENb, BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOW pEaKIu,
XMMHUYECKOE paBHOBECHE); TEOPHUM U 3aKOHBl (TEOpHUS AIEKTPOJIMTHYECKOU
nucconnanuu, [lepuognaeckuii 3akoH J[.M. MenneneeBa, 3aKkoH COXpaHEHHUST MACChI),
3aKOHOMepHOCTI/I, CI/IMBOJ’II/I‘-IGCKI/Iﬁ SI3BIK XUMHU, q)aKTOHOFI/I'-IeCKI/Ie CBCICHUSA O CBOﬁ-
CTBaxX, COCTaBe, TIOJy4YEeHWH W OE30MacCHOM HCIIOJb30BAHUM  BaKHEHIINX
HGOpI‘aHI/I'-IeCKI/IX BCIIICCTB B 6LITy nu HpaKTquCKOﬁ OCATCIIBHOCTHU YCJIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHHMI BBISBISATh XapakTEpHbIE MPU3HAKU M B3aUMOCBS3b
W3YYECHHBIX MOHATHI, NPUMEHSITh COOTBETCTBYIOLIUE TIOHATUS IPH OMUCAHHUH
CTPOCHMSI M CBOWCTB HEOPraHMYECKHUX BEIIECTB M UX MPEBPALLICHUI; BBISBIATH
B3aMMOCBSI3b XUMHUYECKUX 3HaHUU
C NOHATHUSIMHU U MPEACTABICHUSMU JPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

Brnanenne OCHOBHBIMH METOJAMH HAyYHOTO IO3HAHHS BEHIECTB M XUMHUYECCKHX
SIBJICHUH (HAaOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICITUPOBAHNE)

1.4

ChopmupoBaHHOCTh yMEHUN OMNpEAENsATh BAJIEHTHOCTb U CTENEHb OKHUCICHUS
XMUMHUYECKHUX DJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOM
CBs3M (KOBaJICHTHAs, MOHHAs, METAJLTMYecKas, BOJAOPOJHAs) B COCAUHEHUSX, THUII
KPUCTAJUTMUECKON PpEETKH KOHKPETHOTO BEIllecTBa (aToMHas, MOJEKYJspHasd,
MOHHAs, METaJJTNYecKasi)

1.5

ChopmupoBaHHOCTh YMEHHI ONpENENiTh XapakTep Cpellbl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUN

1.6

ChopmupoBaHHOCTh yMEHHsI KiIacCU(DUUIUPOBATh XUMHUYECKHE pEAKIUU 110
pa3MyYHBIM TpU3HAKaM (YHCIy M COCTaBy pPEarupyloIIMX BEIIEeCTB, TEIJIOBOMY
s deKTy peakiuy, W3MEHEHHUIO CTENEeHeW OKUCICHUS SJIEMEHTOB, 00paTUMOCTH
peaKIuy, y9acTHIO KaTajan3aTopa)

1.7

ChopmMupoBaHHOCTh YMEHUU COCTABISATH YpaBHEHUS PEAKIMIl Pa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAlll€HHBIE YpPAaBHEHHUS pEaKUuil HOHHOTO OOMEHa, Y4MThIBas
YCIIOBHSI, IPU KOTOPBIX 3TU PEAKIIMH UJIYT IO KOHIA

1.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMpOBOAUTD pcaKknuu, MOATBCPIKAAOIIUC
KauyeCTBEHHBII COCTaB Pa3JIMYHBIX HCEOPraHNMYCCKUX BCHICCTB, pPaCIlO3HABATb
OIIBITHBIM Hy’TCM HOHBI, MPUCYTCTBYIOIIUC B BOJAHBIX PACTBOPAX HCOPraHUYUCCKHUX
BCIICCTB

1.9

CdopmupoBanHOCTH YMEHHI pacKpbIBaTh CYILIHOCTb OKHCJIUTEIbHO-
BOCCTAaHOBHUTEILHBIX PEAKIMI MOCPEACTBOM COCTABIIEHHUS 3JEKTPOHHOTO OanmaHca
ITUX PEAKLUI

1.10

ChopmupoBaHHOCTE YMEHUH OOBSICHITH 3aBHCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT pa3aryuHbIX (PaKTOPOB
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1.11

HpOBepﬂeMLIe NpeaAMETHLbIC PE3YJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’lLHOﬁ NnporpaMmmasl CpeaHET O 061]161"0 06pa30B3HI/Iﬂ

ChopMUpOBaHHOCTh YMEHUH OOBSICHATH XapakTep CMEMEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHelIHero Bo3zaelictBus (npunuun Jle Ilarense)

2

OO6mrast 1 HeOpraHU4ecKas XUMUs

2.1

ChopMupoBaHHOCTH YMEHHH pacKpbIBaTh CMbICH [leproandeckoro 3akoHa
J.U. MengeneeBa U JAEMOHCTPUPOBATH €r0  CUCTEMATU3HUPYIOILYIO, OObB-
SICHUTEJIbHYIO U IPOTHOCTUYECKYIO (QYHKIIUU

2.2

CpopMHpPOBAHHOCTh YMEHUW XapaKTEepU30BaTh IJIEKTPOHHOE CTPOEHHUE AaTOMOB
XMUMHUYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepuoanueckoil cucTteMbl XUMHUYECKHX
anemertoB  JI.M. MenzeneeBa, HCIONB3ys MOHATHS  «S-, P-, d-3JIEKTPOHHBIE
opOuTammy, «IHEPreTUYECKUe YPOBHH», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M HMX COCIWHEHWU MO TMepuojamM H Tpynnam
[Tepuoanueckolt cucremsl xumuieckux nemenToB .M. MenneneeBa

2.3

ChopmupoBaHHOCTh YMEHHMI XapaKTepH30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKHX BEIIECTB pA3IUYHBIX KJIACCOB, TOATBEPXKIATh
CYLIECTBOBAaHME TE€HETHYECKOM CBS3M MEXIy HEOPraHWYeCKMMH BEIIeCTBaMU
C IOMOIIBIO YPABHEHNUH COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIAN

2.4

CpopMHpPOBAHHOCT, YMEHHMI YCTaHABIWBATHh IMPUHAJICKHOCTh HEOPTaHUYECKUX
BEILECTB [0 UX COCTaBY K ONpeNeIEHHOMY Kiaccy (TpyIe) coequHeHH (IpocThie
BEIIECTBA — METAJIbl U HEMETAJlIbl, OKCU/bI, OCHOBAHUS, KUCIOThI, aM(pOTEpHBbIE
TUIAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh yMEHHUH HCIOJB30BaTh XWMHYECKYI0 CHUMBOJIMKY JJIsi
cocTtaBieHuss (GopMyn  BEUIECTB UM  YpaBHEHUH  XMMHUYECKHUX  pEaKLUi,
cuctemarnueckyto HoMeHkatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEIIEeCTB (yrapHbld ra3, YIJEKHCIBIM Ta3, aMMuak, raméHas
U3BECTb, HETalIEHasi U3BECTh, IUTHhEBASI COJIA, MUPUT U JIPYTHe)

2.6

ChopmupoBaHHOCTh YMEHHI XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKHX BEHIECTB Pa3MYHBIX KIJIACCOB, IOATBEPXKIATh
CYIIECTBOBaHME TI'€HETHUYECKOM CBSI3U MEX]Iy HEOPraHMYECKMMHU BEIIECTBAMU C
MOMOUIBIO YPaBHEHUI COOTBETCTBYIONINX XUMUYECKUX pEaKuit

2.7

ChopMUpOBaHHOCTb ~ YMEHUH  IUIAHUPOBAThb U BBINOJHATH  XMMHMUYECKHH
9KCIEPUMEHT (pa3jioKeHHEe MepOKCcHIa BOJOPOAAa B NPUCYTCTBHM KaTalu3aTopa,
ONpe/ielieHue Cpelbl pacTBOPOB  BELIECTB C IIOMOILIBIO  YHHBEPCAIHLHOI'O
UH/IMKaTOpa, BIUSHUE PA3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMMUYECKOW peakluu,
peakluu HOHHOTO OOMEHa, KayeCTBEHHbIE peaklUuu Ha cynbdar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH aMMOHHs, pEIIEHHE HKCIEPUMEHTAIbHBIX 3a/ad IO
temaM «Metasl» U «Hemerauibl») B COOTBETCTBUM C NPAaBUIAMU TEXHUKHU
0€30I1aCHOCTH TpU OOpallleHHH C BEIEeCTBAMU M J1aOOpaTOpHBIM 00OPYAOBaHUEM;
NpPEACTaBIATh pe3yiabTaThl XUMHMUYECKOTO JSKCHepuMeHTa B (opme 3amucu
yYpaBHEHUH COOTBETCTBYIOLINX peakUuil 1 GOpMyIUpoOBaTh BHIBOJIBI HA OCHOBE 3TUX
pE3yIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB ImpaBujia TIOJIb30BAHUS XHMHYECKOMN
HOCYI[Oﬁ n J'Ia60paTOpHLIM O60py,[[OBaHI/ICM, a TakKKC IIpaBUjia O6paH_(eHI/I$I C
BCIICCTBAMU B COOTBETCTBUM C HMHCTPYKIUAMHU II0 BBIIIOJIHCHHUIO J'Ia60paTOpHBIX
XUMHWYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHHf/'I XapaKTCpU30BaTb XUMHUYCCKHUEC MTPOUECCCHI, JICKAIIUC B
OCHOBC TMPOMBIIIJICHHOI'O TIOJIYUYCHUS cepHoﬁ KHUCJIOTBI, aMMHaKa, a TaK¥XeC
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c(OpPMHUPOBAHHOCTh TPEJACTABICHUNA 00 OOMUX HAayYHBIX NPHHIMIIAX M 3KO-
JIOTUYECKHX MPoOJIeMax XMMHUYECKOTO IMPOU3BOJICTBA
3 XUMHS U KU3Hb. PacuéThl

CdhopmupoBanHOCTH MpECTaBICHUI 0 XUMHYECKOU COCTaBJISIIOLIEH
€CTECTBEHHOHAyYHOW KapTHUHBI MHPA, POJIU XUMHUH B O3HAHUM SIBJICHUI MPUPOIbI,
3.1 B (OpMHpPOBAHMHM MBIIUIEHUS U KyJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIBHOU
IrPaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHHs MPaKTUYECKUX 3a/1ad M JKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpesie

ChopmupoBaHHOCTH ~ yMEHUH  KPUTUYECKH  aHAIUM3UPOBAaTh  XUMHUYECKYIO
3.2 nH(popMalKio, TMOJy4yaeMyl0 M3 pPa3HbIX MHCTOYHHUKOB (CpeAcTBa MacCOBOM
KOMMYHHUKAIUH, ceTh IHTEepHET 1 Ipyrue)

ChopMupoOBaHHOCTh YMEHUMH COOJIOAATE MTPaBHIIA SKOJIOTHYECKHU LIE€IECO00pa3HOro
3.3 MOBEACHUS B OBITY W TPYIAOBOW JEATEIBHOCTH B UENSIX COXPAHEHHsS CBOETO
3I0POBBS M OKPYXKAIOIIEH IPUPOTHON CPeJIbl

Oco3HaBaTh OITACHOCTh BO3JCUCTBUSA Ha JMKUBBIE OPraHU3MBbl ONIPEIEIEHHBIX
3.4 BEIeCTB, NMOHMMas cMbich mokazatens [IJIK, mosicHATs Ha mpuMepax crocoOsbl
YMEHBUIEHUS U NPEAOTBPAIEHNS UX BPEJIHOTO BO3/ICHCTBUS HA OPraHU3M 4YeJIOBEKa

ChopmupoBaHHOCTh YMEHUN MPOBOAUTH BBIYUCICHHS C UCIOJIb30BAHUEM TOHATHUSA
«MaccoBasi [JI0Ji1 BELIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHWH Ta30B MpH
XMMHUYECKUX PpEaKIusAX, Macchl BellecTBA MU 00bEMA ra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOTO M3 YYAaCTBYIOUIUMX B pEaKIHUU
BEIIECTB, TEIJIOBOrO 3¢deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, MPEBPAILIEHUS U COXPAHEHUS YHEPTUU

3.5

MPOBEPAEMbIE 3/IEMEHTbI COAEPHKAHUA

10 KNACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHMS
1 TeopeTnueckne OCHOBBI OPraHNYECKON XUMHH
IIpenmer opraHnMYeckoil XMMHMM: €€ BO3HHKHOBEHHUE, PAa3BUTHE M 3HAUYECHUE B IOJIyYCHUHU
1.1 HOBBIX BEIIECTB M MarepuajoB. Teopus CTpPOEHUS OPraHUYECKUX coennHeHudn A.M.
bytiiepoBa, €€ OCHOBHBIE ITOJIOKECHHUSI
CrpykTypHble (pOpMYIBI OpraHUYECKUX BellecTB. ['oMonorus, usomepus. XuMudeckas CBS3b
1.2 B OpPraHMYECKUX COCIMHEHUSAX — OJMHApHble M KpaTHble cBsA3W. IIpencraBnenune o
KJ1acCU(UKAIIMN OPraHMYECKHX BEIIECTB
Homenknatypa opraHMyecKux COCIUHEHHWH (cucTeMaTHYecKas) W TpUBHUAJbHBIC Ha3BaHUS
13 BAKHEHIINX NPEACTABUTEIEH KIACCOB OPraHUYECKUX BEIIECTB
2 VYrinesBonoposl
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2.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

ANKaHBl: COCTaB M CTPOEHHE, TIOMOJOIMYECKHH psiA. MeraH M 3TaH — MpocTEHIINe
MPEICTaBUTENN AJIKAHOB: (PU3MUECKHE W XUMHUYECKHME CBOWCTBA (pEaKkUWU 3aMEIICHUs |
TOpEHMs1), HaX0XKIEHNUE B IPUPOJIE, IOTYYEHNUE U IPUMEHEHNE

2.2

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHI psA. DTUIEH U IPONWIEH — IMPOCTEHIINe
MIPE/ICTAaBUTENIN AJIKEHOB: (PU3MYECKHME M XMMMUYECKUE CBOMCTBA (peakiuu TUIPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIpaTallii, OKHCIEHUS ¥ OJMMEPU3ALINN), TIOTYYE€HNUE U IPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 u wmermwnOyraaueH-1,3: CcTpoeHHe, BaKHEUIIME XHMHYCCKUC
cBoMicTBa (peakuus noaumepusanuun). [loyueHnne CHHTETHYECKOTO KaydyKa U PE3UHBI
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AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKUH psAll. ALIETUIEH — MPOCTEHIINNA
MIpe/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHME, (PU3NUECKHEe U XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJJOT€HUPOBAHUS, TUAPATAIIMH, TOPEHUS ), TOJTYYEeHNE U TPUMEHEHNE

2.5

Apensl. beHzon: cocraB, cTpoeHue, (U3MYECKHE M XUMHYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJyYyeHUE U MpuUMeHeHHue. ToJyous: cocTaB, CTPOEHHE,
(u3nyuecKkrue u XMMHUYECKHE CBOMCTBA (peakliy ralor€HUPOBAHUS U HUTPOBAHUS ), OJIy4YE€HUE
u npuMeHeHue. TOKCHUHOCTH apeHOB. [‘eHeTmyeckass CBSI3b MEXKIY YIVIEBOJIOPOJAMHU,
IMPpHUHAJIC)KAIIUMHA K pa3JIMYHBIM KJIaCcCaM

2.6

[IpupoaHble MCTOYHUKH YTII€BOAOPOAOB. IIpuponHblii ra3 W NOMyTHbIE HEPTSHBIE Ta3bl.
Hedte u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKu He(THU: MEperoHkKa, KpEeKUHT
(TepMuyeckuil, KaTaauTHUeCKuit), mupoiau3. [IpoaykTsl nepepaboTku HEPTH, UX PUMEHEHUE
B NIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN yrob ¥ MpoayKThl €ro nepepadboTku

Kucnopoacoaepxaiiye OpraHiuecKue COeTUHCHMS

3.1

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeTaHOT W 3TaHON: CTpoeHHe, (U3HUECKue
U XUMHMYECKHUE CBOMCTBAa (peakiuu C aKTUBHBIMH MeETaJlaMH, TaJOT€HOBOJOPOIaMH,
ropeHue), npuMeHeHue. BoJopoaHbIe CBS3UM MEXAYy MOJEKyJaMHu CnupToB. JleicTBue
METaHOJIa U ATAHOJIA HAa OpraHu3M uejoBeka. MHOroaTOMHBbIE CHHPTHL. DTUJICHIJIMKOIb U
TJIMLEPUH: CTpOeHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aMOIEHCTBHE CO IIETOYHBIMU
MeTaJJlaMi, Ka4eCTBEHHAas peaklds Ha MHOTOaTOMHble crnupThl). JlelicTBHEe Ha OpraHu3m
yenoBeka. [IpuMenenue raunepria u STUICHTIIUKOJIS

3.2

@deHo: CTpOoeHHE MOJICKYJBl, (pU3nUeckre U XUMHUYEecKue cBoicTBa. TokcHuHOCTH (heHoua.
IIpumenenue denosa

3.3

Anbaerusibl 1 KeToHbl. @OpMaIbICTHI, AlIETABICTHA: CTPOCHHUE, GU3MUYECKUE U XUMUYECKUE
CBOMCTBA (peaKIMU OKUCJICHHUS W BOCCTAHOBJICHUS, Ka4€CTBCHHBIC PEaKIIMU), MOJTYYCHHE H
MIPUMCHCHHE

3.4

OAHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTH.. MypaBbuHAs W YKCYCHas KHCIOTHI:
CTpoeHHE, (U3UYECKHE M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kiacca KHCIIOT,
peakuus dTepuduKalnn), ModydeHue u npuMenenue. CTeapuHoBasi U OJIEUHOBAsI KUCIOTHI Kak
MPEACTABUTENM BBICIITUX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOIIee JEeHCTBHE

3.5

CrnoxHble 3QUpbl Kak NPOM3BOJHBIE KapOOHOBBIX KHUCIOT. I'MAPOIU3 CIOXKHBIX 3(UPOB.
Kupsl. I'naposnns sxupos. [Tpumenenne xxupoB. buonorudeckas poss 5kMpoB

3.6

VYrneBopl: cocTaB, KiacCUpUKaIUs YIIeBOJOB (MOHO-, JU- U TMojucaxapuibl). [nmoko3a —
MPOCTEHIINI MOHOCaXapHl: 0COOEHHOCTH CTPOEHHSI MOJIEKYIbI, (PU3MUECKUe U XUMUYECKUE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcunom menu(Il), oxucieHne amMMuadyHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIIOKO3bI), HAXO0XJACHHWE B TMPHUPOJIE,
puUMeHeHne, ononorudeckas poib. otocuntes. OpykTo3a Kak U3oMep IFOK03bl. Kpaxman u
LIEJUTI0JI03a KaK MpHUpoAHble nosuMepbl. CTpoeHne Kpaxmana U 1esunoniossl. dusnyeckue u
XMMHYECKHE CBOMCTBA Kpaxmaiia (THAPOIU3, KaYeCTBEHHAS PEaKIUs C HOJIOM)

A30Tcoxlep>1<aume OpTraHUYCCKUC COCANHCHUS
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Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHuyYecKue coenuHeHus. DU3NYecKre M XUMHYCCKHUE
4.1 CBOMCTBAa aMMHOKMCJIOT (Ha IpuUMepe TiMIMHa). buonornueckoe 3HaueHHE AMHUHOKHUCIIOT.
Ilenrtr bl
benku kak mnpupoaHbIE BBICOKOMOJEKYISIpHBIE coeauHeHus. llepBuyHas, BTOpUYHAS U
4.2 TPETUYHAsl CTPYKTypa OenKoB. XHMMHUYECKHE CBOWCTBA OENKOB: THAPOJH3, JCHATYpAIHs,
KAaueCTBEHHbBIE PEAKI[MU Ha OCJIKU
5 BbicOKOMOJIEKYISIpHBIE COEMHEHMUSI
OcCHOBHbBIE TOHSTHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCJAMHEHHM: MOHOMEp, IOJHUMEp,
51 CTPYKTYpHO€ 3BEHO, CTENEHb MOJUMEpHU3AlMH, CPEeIHss MoJyeKyispHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUI — NMOJIMMEpHU3alis U MOJIMKOHIEHCaIUs
DKCIepUMEHTAJIbHBIE METOJbl M3y4YEHMs] BEIIECTB M MX MPEBpAIlEHUIl: O3HAKOMJICHHE C
5.2 oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJacTMacc, kayuykoB. Ilonyuenue
CUHTETHUYECKOTO KayyyKa 1 pe3UHbI
11 KNACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS
1 Teopernueckrie 0CHOBBI XUMHUH
XUMHYECKUN deMeHT. AToM. Sapo atoma, HM30TONBI. DJEKTpOHHAs 000J0YKa. DHEp-
11 TeTUYECKHE YPOBHH, TMOAYPOBHU. ATOMHBIC OpOHTaNH, S-, P-, d-3memMeHTsl. OCOOCHHOCTH
' pacnpezenieHus: JIEKTPOHOB 10 OpOUTANISIM B aTOMaxX 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DnexTpoHHas KOHQUTypalus aTOMOB
[lepuonuueckuii  3akoH u  [lepuwoanueckas  cucremMa  XMMHYECKHX  DJIEMEHTOB
J.1. MenpaeneeBa. CBsi3b epUOANYECKOro 3aKkoHa U Ileproanyeckoil cucTeMbl XMMUYECKUX
12 anemenToB J[.M. MenneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHSI CBONCTB XMMHUYECKHX JJIEMEHTOB M 00Opa3yeMbIX MMM MPOCTHIX U CIOKHBIX
BEIIECTB M0 TPyIIaM U nepuoaaM. 3HaueHUe MepruoIMYecKoro 3aK0Ha B pa3BUTHN HAYKU
Crpoenue BemiecTBa. XuUMHYEcKass CBS3b. BuIbl XUMHMYECKOH CBSI3M (KOBaJIEHTHAs
13 HEMoJIApHAs U MOJIApHAas, HOHHAsI, MeTainueckasi). FIOHbI: KAaTHOHBI U aHHOHBI. MeXaHHU3MBbI
' 0o0pa3oBaHUsl KOBAJEHTHOW XWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-AKIEITOPHBIN).
Bonoponnas cBsizb
1.4 BanentHocTb. DnieKTpooTpULaTeabHOCTh. CTENEeHb OKUCIECHUS
BemiectBa MOJEKYJISPHOTO M HEMOJEKYJISPHOTO CTPOEHHUA. 3aKOH IOCTOSHCTBA COCTaBa
15 BEIIECTBA. THWIBl KPHUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
' KpucTtaymmieckor pemérku. [lonsarue o nucnepcHbIX cucteMax. VICTHHHBIE W KOJUIOUIHBIE
pactBOpbl. MaccoBas J10Ji BEIIECTBa B paCTBOPE
1.6 Knaccudukarus HeopraHuueckux coeAnHeHnii. HoMeHkiiatypa HeOpraHn4ecKux BEIIECTB
Xumuyeckass peakius. Kiaccupukanus XMMHUYECKUX peakluid B HEOPraHM4eCcKOou
1.7 Y OPraHUYECKOW XUMHUHU. 3aKOH COXpPAHEHUsS MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y MPEBPAIICHUS] SHEPTUU TPU XUMHUECKUX PEaKLIUSIX
1.8 CKOpPOCTh peakimy, e€ 3aBUCUMOCTb OT Pa3INYHbIX (PaKTOPOB
19 OOpatumblie peakiuu. XUMHYEeCKoe paBHOBecHe. DaKTOphl, BIMSIONIME Ha COCTOSHUE
' xumudeckoro pasHosecus. [Ipunnun Jle Hlarense
110 DnekTponuTHueckas aucconmanusa. CunbHble W ciabbie  37eKTponuThl. Cpena BOIHBIX

PAaCTBOPOB BCUICCTB: KHUCJIasl, HeﬁTpaﬂbHaﬂ, menoyHas. Peakiyy HOHHOTO oOMeHa
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1.11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC pCaKkuuunu

Heoprannueckas xumus

2.1

Hemeramnel. Tlonoxxenne nemeramioB B [lepuoanueckoil cucteMe XMMUUYECKHX 3JIEMEHTOB
J.1. MenneneeBa U 0COOEHHOCTH CTPOEHHUsI aTOMOB. DU3HUYECKHE CBOMCTBA HEMETAJIOB.
AoTponusl HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa)

2.2

XUMHYECKHE CBOWCTBA BAXHEUIIUX HEMETAUIOB (TajoreHoB, cephl, az3oTa, Qocdopa,
yriaepoja W KpEeMHHUs) U UX COCAMHEHUN (OKCHIIOB, KHCJOPOJICOJEPKAIUX KHUCIOT,
BOJIOPOJHBIX coenHennil). [I[pumenenne BaXHEHIIINX HEMETAJUIOB U UX COCTMHEHUM

2.3

Mertamnel. Tlonoxenne meramwioB B llepuoandeckoi cucreme XuMH4ecKux 3yemeHToB JI.M.
MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OoOmiue
¢uznueckue cpoiictBa MeramioB. CIulaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN Psii HApsLKEHUN
METaJJIOB
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XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJNIOB (HATPHH, Kajaul, KaJdbIl[Mi, MarHUi, alIFOMUHUH,
IIUHK, XpOM, JK€lie30, MeIb) M uX coeAuHeHui. OOmme crnocoObl MOTyYeHUs METaJlIoB.
[IpuMeHeHre METANIJIOB B OBITY M TEXHUKE

2.5

I'enermueckas CBSI3b HCOPraHN4YCCKUX BCUICCTB, MPUHAMIC)KAIINX K PA3JIMYHBIM KJIaCCaM

XUMHS U KU3Hb

3.1

Ponp xumun B oOecrnieueHUM SKOJIOTHYECKOM, SHEPreTH4YeCKOW M MUIIEeBOW 0e30MacHOCTH,
pa3BuTUM MenuuuHbL. [lOHATHE O HaydyHBIX METOJaxX MO3HAHWUSI BEUIECTB U XUMHUYECKUX
peakuui

3.2

[IpencraBienust 00 OOIMKMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOJTYYEHHUs Ba)KHEHIINX
BelecTB. YenoBek B MHpE BEUIECTB U MaTEPUAJIOB: Ba)KHEHININE CTPOUTEIbHBIE MaTEPHUAIbI,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPaCKH, CTEKJIO, KepaMHuKa, MaTepuasibl Uil 3JIEKTPOHUKH,
HaHOMAaTepHUabl, OpraHN4ecKue
Y MUHEpaJIbHBIE YI0OpEHHs

3.3

XUMHUS U 310pOBbE YelIOBEKa: MpaBujla UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia
0€30MacHOT0 MCMOJIb30BaHUS MPENapaToB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HU

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

1. VYueonnkn «Xumus 8-9 xnaccel» Ilox pemaknueii O.C. ["abpuensiHa,
Mocksa, «IIpocBemienuey», 2023 rox

2. PabGoune Terpamm «Xummsa 8-9 kmacce» . Ilom pemaknmeir O.C.
l'abpuensua, Mocksa, «IIpocBemienne», 2023 roa

METOANUYECKHE MATEPHAJIBI J1JIAA YYUTEJIA
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1. Xumusa. Meroguueckue pexkomeHpauuu. Ilpumepnsie paboune
nporpaMmsbl. Ilon pemakumein O.C. I'abpuensna, Mocksa, «IIpocBemenue», 2023
rox

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
1. bubmmoreka L{OK https://m.edsoo.ru/7f41837c

2. http://school-collection.edu.ru/ - Enunas KOJUICKIIUS UPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
3. http://him.1september.ru/ - oanekrtponHas Bepcusi raszerbl "Xumus"

npuioxenue k "1 ceHTs0ps"
4. http://pedsovet.org/ - [leacorer.org.
5. http://www.uroki.net/ - UROKI.NET.

6. http://festival.1september.ru/subjects/4/ - dectuBanp negaroruyecKkux HUACH
"OTKpBITHIN ypoK". Pa3paboTKu ypOKOB 110 XUMUU
7. http://som.fsio.ru/subject.asp?id=10000755 - CereBoe o0BeIMHEHNE

metoaucToB http://schools.perm.ru/ - TlepMckuit ropoACKO# MKOJBHBII MOPTA.

8. http://www.alhimik.ru/ - AJIXUMHK.

9. http://www.chemistry.narod.ru/ - Mup xumumu.

10.  http://hemi.wallst.ru/ - Xumus.

11. http://www.college.ru/chemistry/ - Otkpsitoiii Komtemk: Xumust.

12.  http://www.chemistry.ssu.samara.ru/ - Opranndyeckas XUMHS - YI€OHHUK IS
CpeIaHEN IIKOJIbI

13.  http://www.informika.ru/text/database/chemy/Rus/chemy.html -
DNEeKTPOHHBIC YICOHUKH 110 OOIIeH XUMHH, HEOPTAaHUYECKOW XUMHUU, OPTaHUIECKON XUMHUH

14.  http://www.edu.yar.ru/russian/cources/chem/ -  Xumuueckas  CTpaHHYKa
SApocnasckoro I{enTpa TenekOMMYHUKAIMK 1 HHOOPMAITMOHHBIX CHCTEM B 0Opa30BaHUH.

15.  http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry -
OO6pazoBaTeabHBIN CEpPBEP TECTUPOBAHUSI.
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