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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1Mo XMMHUK Ha YpOBHE CpemHero ooOmiero oOpasoBaHus paszpaboTaHa Ha
ocHoBe PenepasibHOTO 3akoHa OT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoit
Oenepanum», TpeOOBaHM K pe3yybTaraM OCBOCHHUS  (QenepalbHON  00pa3oBaTEIbHON
nporpaMmsl cpegHero oodmero odpasosanus (POII COO), npeacraBineHHbix B DegepanbHOM
rocyfgapcTBeHHOM oOpazoBatenbHoM cTangapre COO, ¢ yuérom Konnenmuu mpenogaBaHus
yueOHOro mpeaMera «XuMHs» B 00pazoBaTeNbHBIX opraHm3anusx Poccwiickoit ®dexpepanum,
peayn3yIoUMX OCHOBHbIE 00pa3oBaTeIbHbIE IPOrPaMMbl, 1 OCHOBHBIX OJIOKeHUH «CTpaTterun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOIXOJOB K pa3pabOoTKe MpOTpaMMbl MO XHWMHH, K OIPEICICHHIO OOIIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CpPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLENTYyalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIECHHOCTH IIeJied, COJEep)KaHus, pe3yJbTaToB OOydeHUs U
TpeOOBaHU K YPOBHIO IOJITOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHUE, IIOJIydaeMO€ BBITYCKHMKaMu  00I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM 4YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM ASTallOM peaju3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHYECKOTO O0Opa3oBaHUSA. OTH IIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB IMPHUPOJbI, GOPMUPOBAHUS MHUPOBO33PEHHS] U OOUIEH KyIbTYphI
YeloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3J0POBbI0 H
IpUpOJHON cpene. Peanusyerca xumudeckoe oOpazoBaHue 00Y4arOLUIUXCS HA YPOBHE CPEIHETO
obmero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUEe U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUHM C Y4€TOM CHEUU(PUKM HAyKd XUMHUH, €€
3HAa4EeHHUs B MIO3HAHUM MPHUPOJIbI U B MaTEpPUAIBbHOM KU3HU OOLIECTBA, a TAKXKE € yYETOM OOIIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOILero
obOpazoBanus B Poccuiickoit deaepanum.

XUMUS KaK 2JI€MEHT CUCTEMbl €CTECTBEHHbBIX HAyK UTPaeT 0COOYIO POJib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JJaHMM HOBOW 0a3bl MaTepUallbHOW KyiabTypbl. OHa BHOCHUT CBOH BKJIaj B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpPMUPYETCS B XUMHUHU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMMOAEHCTBYS C JpPYTMMHU €CTECTBEHHBIMM HayKaMH, XHUMHUs cTajia
HEOThEMJIEMON 4YaCThbl0 MHUPOBOH KyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha peLIeHue INI0OANbHBIX MPOOJeM YCTOMYMBOIO Pa3BUTHUS
YeJ0BEUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, IMHUIIEBOH, 3KOJIOIMYECKOH Oe30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cooTBercTBUM ¢ OOmMUMH LENSIMU M HPUHIMIIAMH CPEIHEro oouiero oOpa3oBaHMs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yd€HHs) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJrOTOBKY OOYyYalOIIMXCs, HEOOXOOUMYI UM JUIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBnsiomuMu mpeaMera «XuUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SBJISIFOTCS] OCHOBBI 0a30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMMUH (C BKIIIOUYCHUEM
3HaHUH U3 o0uIel XUMHM) U opraHndeckoil xumun. GopMupoBaHHe JAHHOM CHCTEMBI 3HAHUM
IpU HU3y4EHHUU TpeaMeTa oOecreyrBaeT BO3MOXHOCTb PACCMOTPEHHsI BCErO0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.
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Crpykrypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OO0I1as 1 HeopraHudecKas
XUMHES» CHOPMHUpPOBAHA B MPOTPaAMME TI0 XMMHH Ha OCHOBE CHCTEMHOTO TOJX0Ja K M3y4eHUIO
yuyeObHOTrO Marepuana u oOyCIOBIEHa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUU Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHHYECKOM XWMMHHU BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIMHEHUH, a
TaKke HAa YPOBHE CTEPEOXHMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Ceenenust 00 M3ydyaeMbIX B KypCE€ BEILECTBaX JAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHH IOJTy4aroT
pa3BuTHEe CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS MEpBOHAYAILHBIC
MIPEJICTABJICHHS] O XUMUYCCKOU CBSI3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHIMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Ton HOBBIM yriioM 3peHHsl B mpeamere «Xumus» 0a30BOr0 YpOBHS pacCcMaTpHUBAETCS
U3Y4YEHHbII Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs TEOPETHUECKU MaTepuan u
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast 1 HeopraHuyeckass XuMus» oOydarolUMCsl MPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HMCTOPUYECKOEe H3MEHeHHE (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHWN O BaXXKHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HWMEKLIUMA
KyJIbTYpOJIOTHYECKUA ¥ TIPUKIAAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHMMAaHHIO
B3aMMOCBSI3M XUMHUHM C JPYTMMH HayKaMH, PacKphIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JaCTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, pelieHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnom coxaepxkanue
ydeOHOro npeaMera « XuMus» JaHHOTO YPOBHS W3Y4EHHUs OpPUEHTHPOBAHO Ha (popmupoBaHHE y
oOyuaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMAaHHS Puiocopckux uueH, TakuX Kak:
MaTepHUaJIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh MPUPOJAHBIX SIBJICHUN ITYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOChUIKAMH,
OCO3HAHHE POJIM XUMHH B PEUICHUH IKOJIOTUYECKHX MpoOJeM, a Takke MpolieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX TEXHOJOTHI U MATEPHUAIIOB.

B mnane pemenus 3amad BOCIUTAHUS, Pa3BUTUS W COLMAIU3ALUU O0YJarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEJICHUIO COJEpXKaHUs U IOCTPOECHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHHUBEPCAJIbHBIX Y4EOHBIX NEHCTBHM, MMEIOIINX
0a30BoO€ 3HAUCHUE I PA3IUYHBIX BUIOB JEATEIILHOCTH: peLIeHus IpoOiieM, MoKucKa, aHaau3a u
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHS OIbITa MPAKTHYSCKOH U
HCCIIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B NO3HAHUU XHUMUMU.

B mpakTuke npenosaBaHus XUMUHU Kak Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, TakK
M Ha YypOBHE cpeaHero oOmero oO0Opa3oBaHHs, TMPU OMpEICCHUU COJAep KaTeIbHON
XapaKTEepPUCTUKU LEJeH H3ydeHUs MpeaMeTa HanmpaBICHUEM IE€PBOCTENEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO TpHu3HAETCs (OPMUPOBAHHE OCHOB XUMHYECKOW HayKd Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUUYECKOW [EATeIbHOCTU YeJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXO0I K
ONIPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIABHBIMU LEISIMU M3YYEHHS MpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) siBIsiFOTCS:

e (QopMUpOBaHHE CHUCTEMBl XUMHUYECKHMX 3HAHUM KaK BaXHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOU KapTUHBI MHPA, B OCHOBE KOTOPOU JieKaT KIIIOYEBBIE MOHSITHS,
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(yHIaMEHTaJIbHBIE 3aKOHBl M TEOPUU XHMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX O0OO0OIIEHUI MHUPOBO33PEHUYECKOIO Xapakrepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opMUpOBaHHE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIAX TMO3HAHHS BEIICCTB U
XUMHYECKUX PEaKIUi, HEOOXOIUMBIX ISl IPHOOpPETEHUS YMEHUI OpPUEHTHPOBATHCS B
MHUpPE BEUIECTB U XUMHYCCKUX SBIICHUH, UMEIOIINX MECTO B IMPUPOJIC, B MIPAKTUICCKOH U
MMOBCEIHEBHOM JKU3HU;

e pa3BUTHC YMEHHUH U CIOCOOOB JCATEIBLHOCTH, CBSI3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XUMHUYECKOTO OKCIICPHUMEHTa, COOJIOJICHUEM TIPaBHJI 0OE30MacHOTO
oOpallleHus C BEIIECTBAMH.

Hapsimy ¢ atuMm, coneprkaTelibHas XapaKTepUCTHKA TIeNIeH U 3a7a9 U3y4eHHs MpeMeTa B
MPOrpaMMe TI0 XUMHUHU YyTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPUOPHUTETAMHU
B cucTeMe cpenHero ooOmiero obOpazoBaHusi. CerojiHs B NPENOJAaBAHUM XUMUU B OOJBIICH
CTCTIICHH OTMAETCS TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHGHTE COJICpXKaHUs OOyJICHHS,
OPUEHTHUPOBAHHONW Ha TOJATOTOBKY BBIIYCKHHUKA 00IIe00pa3oBaTeIbHON  OpraHu3alny,
BIIQJICIONIET0 HE HA0OpOM 3HAHUM, a (YHKIIMOHAIBHON TpaMOTHOCTHIO, TO €CTh CIOCOOAMU M
YMEHHUSMHU aKTUBHOTO TIOJNYYCHHS 3HAHWUH W MPUMEHCHUS WX B PEATBbHOW KU3HU JUIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cB3m ¢ 3THM TpH HW3yYCHHWH TpeaMeTa «XHMHS» JOMHHHPYIONIEE 3HAuCHUE
MIPUOOPETAIOT TaKUe TSN U 3a/1a49H, KaK:

ajanranus OOYyJalomUXCs K  YCIOBHSIM JIMHAMHUYHO  Pa3BHBAIOIIETOCS  MUPA,
dbopMupOBaHUE WHTEIJIEKTYAIPHO pA3BUTOM JUYHOCTH, TOTOBOM K CamMO0Opa30BaHUIO,
COTPYJHHYCCTBY, CAMOCTOSITCIbHOMY TMPUHATHIO TPaMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHue y OOydYarOMMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIUN),
MMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE IS Pa3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku uHOOPMAIMU, HEOOXOTUMBIX I MPHOOPETEHUS OIbITa
NEeSITeIbHOCTH, KOTOpasl 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKXkKe Ui OLIEHKHU C
MO3UIUHI HKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE NMO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
oOyuarouuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO MNPUOOpPETaTh HOBbIE 3HAHMUS 110 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOM U HayYHO-TIOMYIpHOM HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYUYAIOIIUXCS ACCOIMATHBHOIO M JIOTHYECKOTO
MBIILJICHHUS,,  HAOIIOJATeNTbHOCTH, COOpPaHHOCTH, AKKYpPaTHOCTH, KOTOpbIE  OCOOEHHO
HEO0OXO0IUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommuxcs yOexJAEHHOCTH B TyMaHHUCTHYECKON HaMpaBIEHHOCTH
XUMHHM, €€ BaXHOW pOJIM B  pEHIEHUH TI00aJbHBIX MPOOJIEM  PAIMOHATIBLHOTO
MIPUPOIOIONBE30BAHNUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIUMOCTH OEpeKHOTO OTHOIICHHS K TPUPOJAE U CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHHSI OMbITa UCIIOJIL30BAHUS MOTYYCHHBIX 3HAHUM NIl IPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMUYECKUMH SIBICHUSMHU.

Oco0eHHOCTH KJIACCOB.

[Iporpamma opueHTupoBaHa Ha yyammuxcs 10-11 kimaccoB, H3ydaromUX XUMHUIO Ha
0a30BOM ypOBHE.

MecTo npeamera B yueOHOM IIaHe JIHLES.

B yueGHOM maHe cpemHero odmiero oopa3oBaHus MpeaMeT «XuMus» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYYHBIE PEAMETHI.



[To yueOHOMY TUIaHY IIKOJIBI IO OYHO-3a09HOU popme oOydenus Ha ypoBeHb COO Ha yueOHbII
npeameT «Xumus» otBoautcst 100 yacos.
»

Kiacc Yacos B | Bcero Yacos Bcero
HEICNIO, 4 | 4acoB. U OYHO B | OYHBIX
HENCNIO, 4 | 9acoB, U
10mn 1 33 0,27 9
11n 1 30 0,27 9
10m 1 33 0,27 9
11m 1 30 0,27 9
10k 1 33 0,27 9
11k 1 30 0,27 9
10mu 0,52 17 0,15 5
11mm 0,52 17 0,15 5
10.1 1 33 0,27 9
11.1 1 30 0,27 9
101 2 66 0,27 9
11n 1 30 0,27 9

OO1ee KOJIMYECTBO YacOB, OTBEICHHOE JUISI H3YYCHHSI XUMUHU HAa YPOBHE CPETHEr0 00IIero
00pa3zoBaHMs MPEICTABICHO B TAOJIHUIIE:

Kiacc KommuecTBo 9acoB B 1o Bcero gacos
2026/2027 ya.ron 2027/2028 ya.rox
10u/11n 33 30 63
10M/11m 33 30 63
10x/11x 33 30 63
10mu/1 1ou 17 17 34
10.1/11.1 33 30 63
1001/11n 66 30 96

Hcnoab3yemblie 00pa3oBaTeibHble TEXHOJIOTHH, B TOM YHCJ/Ie TUCTAHINOHHbIE

OOydyeHHe XUMHUU MOXET OCYIIECTBISATHCS C MCIOJIb30BAHHEM JUCTAHIIMOHHBIX
oOpa3zoBatenbHbIXx TexHosorui (manee [IOT), koTopoe mpenmnosiaraeT, Kak CaMOCTOATEIbHOE
MPOXOXKJCHUE Y4eOHOro Marepuajia YUYeHHKOM, TaK U C TMOMOILIBIO CONPOBOKICHUS YUHUTEIIS.
[Tpu npumenenun JIOT ucnons3yrorcs miaaTdopmbl: JTulehcKas miatGopmMa JUCTAHIIMOHHOTO
obyuenuss Moodle, ®I'UC «Mos mkomna», 'MC «DnekrponHas mkona» HoBocubGupckoit
obnactu.

[Ipu peanuzanuu pabodeil mporpamMMbl MOTYT OBITH HCHOJB30BAaHBl MaTe€pHANbl s
noarotoBku K npoduisim onumnuansl KJI HTU u ctanaapto Beepoccuiickoro ueMnuoHaTHOTO
JBUKEHHS 110 TpodeccruoHanbHoMy MacTepcTBy «lIpodeccrnonanbiy.

HNudopmanns 0 NpOMeKYTOYHON aTTeCTALUA

[Ipomexyrounas arrecramusi B 10-11 kimaccax OCyIIeCTBISETCS C IENbIO MPOBEPKU
CTETIEHH M KauyecTBa YCBOCHHUS MPOTPaMMBI MO UTOTaM MOoJIyroaus (OJUH pa3 B MOIYrojaue) u
MPOBOAUTCS B POpME aTTECTAIIHOHHOM PabOTHI.

COJEPKAHUE OBYUYEHUA

10 KJIACC

OPITAHUYECKAS XUMUA

TeopeTndeckre OCHOBBI OPraHUYECKON XUMHH

[IpenMer oprannueckoit XuMum: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE

B TMIOJIyYEHUU HOBBIX BEIIECTB W MaTepuanoB. TeopHus CTPOCHHUS OpPraHUYECKHUX
coenuHenuii A. M. byrnepoBa, €& ocHoBHble moONOXKeHUs. CTpPyKTypHBIE (HOPMYIIBI




opraHMueckux BewiecTB. [‘omoisiorus, wusoMepus. XuUMHYECKas CBA3b B OPraHMYECKUX
COEJIMHEHUSX — OJJUHAPHBIE U KPAaTHBIE CBS3HU.

[IpencraBnenne o0  KiIacCUpUKAIMKM  OpPraHUYecKUX  BemlecTB.  Homenkiarypa
OpraHMYECKUX COEIUHEHMH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUsS Ba)KHEWIINX
IIPEICTaBUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAJIbHBIE METObl M3YYEHUS! BEUIECTB U UX MPEBpAIICHUN: 0O3HAKOMIIEHHUE C
o0pa3iaMu OpraHMYECKUX BEIIECTB M MaTepHallaMH Ha WX OCHOBE, MOJICIIMPOBAHHE MOJICKYI
OpraHMYeCKUX BEIIECTB, HAOJIOJEHHWE W ONHCAaHUE JEMOHCTPAIMOHHBIX ONBITOB TIO
MIPEBPALLEHUIO OPraHUYECKUX BELECTB MPU HarpeBaHu! (IJIaBjieHue, OOYIIIMBAaHUE U TOPEHHUE).

Yr11eBo10pO bl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUU psAd. MeTaH M 3TaH — NpoCTeHnIne
MIPEJICTAaBUTENIN aJIKaHOB: (PU3MUECKWe U XUMHYECKHE CBOMCTBA (peakiuu 3aMelleHus u
TOpEeHUs ), HaX0Xk/I€HNE B IPUPO/JIE, MOTYYEHNE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHUM Psill. DTUIIEH U NMPONUJIEH — MPOCTEUIIINE
MIPE/ICTAaBUTENIN AJKEHOB: (PU3MYECKHE W XUMHUYECKHE CBONCTBA (peakiuu T'HUAPUPOBaHMUS,
raJIor€HUPOBAHMUS, THIpATAllUU, OKUCIIEHUS U TIOJMMEpPU3allii), IOJydeHHE U IPUMEHEHHUE.

Anxanuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEHITHE XUMHUECKHE
cBOICTBa (peakus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOEHHUS, TOMOJOTUYECKHA psl. AICTHWICH —
MPOCTENIINI PECTaBUTENb AIKUHOB: COCTaB, CTPOEHHUE, (pU3nuecKkrue U XUMUYECKHUEe CBOWCTBA
(peakuuy ruIpUpOBaHUs, TaOreHUPOBAHUS, TUAPATAlMH, TOPEHUS), IOJTyIeHHE U TPUMEHEHHE.

Apensl. beHsoin: cocraB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUSI U HUTPOBAHMS), TOJy4eHHE W NpUMEHeHue. ToJIyod: cOoCTaB, CTPOEHUE,
¢buznyeckue U XMMHUYECKHE CBOMCTBA (PeaKIK TajloreHUPOBAaHUS U HUTPOBAHUS ), MOJIYYECHUE U
npuMeHeHne. Tokcu4HOCTh apeHoB. ['eHeTMueckas CBS3b MEXAY  YIJIEBOJIOPOJAMHU,
MIPUHAJUICKALMMH K pa3JInYHbIM KJlaccaMm.

[Ipupoanbie UICTOYHUKH YriaeBoA0poa0B. [IpupoaHblil ra3 u nonyTHble HEQTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxnmenune. CrnocoObl mniepepaOOTKH HEPTH: TMEperoHka, KPEKUHT
(TepMHUYECKUH, KaTATUTHYECKUH), muposn3. [IpoaykTel mepepaboTku HEPTH, NX TPUMCHECHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepaboTKu.

DKCIEepUMEHTAIbHBIE METO/Ibl U3yYEHUS BEIIECTB U UX MPEBPALICHUI: O3HAKOMIICHHE C
oOpa3lamu MmiacTMacc, KaydykoB U pe3uHbl, kojuiekuuu «Hedte» u «Yroab», MonenupoBaHue
MOJIEKYJT YIJIEBOJAOPOJIOB U TajOreHONPOU3BOIHBIX, MPOBEACHHUE MPAKTUUYECKOH paloThI:
MOJIYy4YEHHUE 3TUIICHA U U3yYEHUE €TI0 CBONCTB.

Pacuérnbie 3amaum.

Borunicnenuss mo ypaBHEHHIO XMMHMUYECKON peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIecTBa WJIM NPOAYKTAa pPEaKlUMU MO H3BECTHBIM Macce, 00BEMY, KOJIHYECTBY
OJIHOTO M3 MCXO/HBIX BEIIECTB WM MPOAYKTOB PEaAKIIUHN).

Kucnoponaconepkaiue opraHn4ecKkue COeAMHEHUs

[IpenenvHble OJHOATOMHBIE CHUPTHL. METaHOJN M 3TAHOJ: CTpPOCHHE, (pu3MyYecKue |
XMMHYECKHE CBOWCTBA (pPEakIMU C aKTUBHBIMU MeETallJIaMH, TaJOreHOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHne. BogopoaHbie CBSA3U MEXKIy MOJIEKyJIaMH cupToB. JlelicTBUe MeTaHOa U 3TaHOJa
Ha OpraHH3M 4YeJIOBeKa.

MHoOroaTOMHBIE CHHPTHL. OTHIEHTJIMKONb W TJHLEPHH: CTpoeHHe, (U3NYECKUE U
XUMHYECKHEe CBOMCTBA (B3aUMOJACHCTBHE CO MIETOYHBIMU METaJUlaMU, KaYeCTBEHHAs peaklus Ha
MHOTOATOMHBIE cmHpThl). JlelicTBUe Ha opraHu3M denoBeka. lIpuMeHeHue ThuIepUHA U
STHUJICHTJIUKOJIS.

@deHoN: CTpOeHUE MOJICKYNbI, (QHU3MYeckue M XUMHUYECKHUE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genomna.



Anpneruapl U KeToHbl. DopMmanbAerun, aueTajabJeru]: CTpOeHHe, (QHU3UYECKUue Hu
XMMHMUYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS U BOCCTAaHOBJIECHHUS, KAueCTBEHHBIC pEaKLUN),
IIOJIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeebHbIE KApOOHOBBIE KUCIOTHl. MypaBbuHasi U YKCYCHAsi KUCIOTHI:
CTpOeHHUE, PU3NUECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, 00IIME IS Kilacca KUCIIOT, PeaKLus
sTepuHKaNNN), TONydeHHe W nupuMeHeHne. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
HX MOIOLIEE NCUCTBHE.

CrnoxHble 3(UpPbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
AKupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornaeckas poiib KUPOB.

VYrneBojpl: cocTaB, KiIacCU(PUKALUSA YIIEBOA0OB (MOHO-, TU- U MoJiKcaxapuabl). I'moko3a
— MPOCTENIINI MOHOCaXapuJl: 0COOEHHOCTH CTPOEHMSI MOJIEKYJbl, (PU3UYECKUE U XUMHYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), okucneHme amMmHuauHbIM pPAacTBOPOM
okcuma cepebpa(l), BoccraHoBIeHHE, OpOXKEHHME TIIOKO3bI), HAXOXJIECHHUE B TMPHUPOJIE,
npuMeHeHue, ouosornueckast poib. Dorocunres. ®pykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemiono3a kak npupoiHble mojumepbl. CTpoeHre Kpaxmalla U LEUIIOI03bI.
duznyeckne 1 XMMUYECKHE CBOMCTBA Kpaxmaina (THIpoJIu3, KaYeCTBEHHAsI PEaKIUsl C HOJIOM).

DKClepUMEHTAIbHBIE METOJIbl U3YyYEHUS BEIIEeCTB M WX MpPEeBpaIleHHid: MpOBEACHUE,
HaOO/IeHNEe W OMNHCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbBIE
peakuuu OJHOATOMHBIX CHHUPTOB (OKHCIeHHe 3TaHosia okcuaoM Mmeau(ll)), MHOroaTOMHBIX
cnupToB (B3auMmojelcTBue TimuepuHa ¢ ruapokcunom wmeau(ll)), ampaerugoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuga cepedpa(l) um ruapoxcumom wmeau(ll), B3ammopeiicTBue
Kpaxmaja C HOJIOM), TMPOBEJACHUE TMPAKTHUYECKOW paldOThl: CBOICTBA pacTBOpa YKCYCHOM
KHCJIOTBIL.

Pacuérhpie 3amaun.

Bbruncnenus no ypaBHEHHMIO XMMMYECKOW peakuuu (Maccel, 00bEMa, KOJMYECTBa
HCXOJIHOTO BEIECTBA WM MPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM IPOJYKTOB PEAKLIUN).

A3oTcoaepkale OpraHn4ecKue CoeANHEHMSI.

AMMHOKHCIOTBI Kak aM(oOTepHble OpraHuueckue coequHeHus. Dusuueckue u
XMMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mnpumepe IMuuHa). buosornyeckoe 3HaueHue
aMMHOKUCIOT. [lentuapl.

benku kak mpuUpoOJHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuuHas, BTopu4Has U
TpeTU4Has CTPYKTypa OenkoB. XHUMHMYECKHE CBONCTBA OEJIKOB: THIpPOJIU3, JEHATypalus,
Ka4eCTBEHHbIE PEAKLIUU Ha OEJIKH.

OKcIepUMEHTaIbHbIE METOJIbl U3YyYCHMsI BELIECTB U UX IpEBpalleHUuii: HaOI0aeHUE U
ONMCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OEJIKOB IpPU HArpeBaHWHU, LIBETHbIE
peakiuu OeIKOB.

BricOkOMOIEKYIIIpHBIE COEANHEHMS

OCHOBHBIE TOHSATHS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEpPU3ALUHN, CpPEeAHsAs MoJIeKylsipHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3ALUs U TOJUKOHCHCALINS.

3KCHepI/IMeHTaJ'ILHI>Ie MCTOAbI M3YYCHUS BCUICCTB U UX npeBpameHI/Iﬁ: O3HaKOMIJICHHUEC C
O6p&3].[aMI/I MPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IUTACTMACC, KAYIYKOB.

Me)I(Hpe,[[MeTHLIC CBA3HU.

Peanuzanus MCKIIPEIMCETHBIX CBs3EH IIpU U3y4YCHUU OpFaHH‘leCKOﬁ xumun B 10 xmacce
OCYIICCTBJIAICTCA UYCPE3 HCIIOJIb30BAHHUC KakK O6IJ.[I/IX C€CTCCTBCHHO-HAYUYHBIX HOHSITHfI, TaK H
HOHHTHﬁ, ABJIAIOMUXCA CUCTCMHBIMUA TSI OTACIIBHBIX IPCAMETOB €CTECTBCHHO-HAYYHOT'O ITHUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TMOHATUA: SBJICHHUC, Hay‘{HBIf/'I (I)aI(T, THUI10TC34a, 3aKOH,
TCOpUsA, AaHaJIM3, CHUHTC3, KHaCCI/I(I)I/IKaI_II/ISI, NEpUOAUIHOCTD, HaGJlIO,HCHI/IC, HU3MCPCHUC,
OKCIICPUMCHT, MOACIIMPOBAHUC.



®dusnka: MaTepus, SHEPIUs, Macca, aToM, D3JEKTPOH, MOJIEKYNa, 3HEPreTUYECKUN
YPOBEHb, BELIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, (PM3UUECKUE BEIUYUHBI U
€AMHUIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHuszMe, (OTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BeleCTBa (OEIIKH, YIIIEBOIbI, XKUPHI, (PEPMEHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOMIAeMbIE, TOIUIMBO, PECYPCHI.

TexHosorusi: NUILEBbIE MPOAYKTHI, OCHOBBI pAaIlMOHAJIBHOIO NHUTAHUSA, MOIOILIUE
CpEICTBa, JEKAapCTBEHHbIE M KOCMETHMYECKHUE IMpenaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckue OCHOBBI XUMUHU

XUMHYECKUN diIeMEeHT. AToMm. Sapo artoma, H30TOMBL. JEKTPOHHAs 000J0YKa.
DHepreTHYecKue YpOBHH, MOIYPOBHU. ATOMHBIC OpOHTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB M0 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[Iepnognueckuit 3axkoH u Ilepmoauueckas cucrema XHUMHYECKUX 3ieMeHtoB [l M.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u [lepumonmyeckoil CHUCTEMBI XHUMHYECKHUX
anemeHToB JI. 1. MenpeneeBa ¢ COBPEMEHHON TEOPHUEHN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 Tpynnam M rnepuojiaM. 3HadeHHne NepUoJUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHUYECKash CBSI3b. BuAbl XUMUYECKOW CBSI3M (KOBaJIEHTHAs
HEeMnoJIApHasi U TOJSpHAas, MOHHAs, MeTajulnueckas). MexaHu3mbl oOpa3oBaHMs KOBAaJECHTHON
XUMUYECKON CBsi3U (OOMEHHBIN M JTOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTH.
DNeKTpoOTpULATENBHOCT. CTeneHb OKHUCIIeHN. FIOHBI: KATHOHBI M @HUOHBI.

BemectBa MOJIEKYNIIPHOTO U HEMOJIEKYISIPHOT'O CTPOCHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTHe o aucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOUIHBIE pPacTBOPBL. MaccoBast 101
BEII[ECTBA B PacTBOPE.

Knaccudukanuss HeopraHmdeckux coenuHeHuil. HoMmeHkIaTypa HeOpraHUYecKuX
BelecTB. ['eHeTnyeckass CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJIaccaM.

Xumuyeckas peakuus. Knmaccudukanus XUMHUECKUX pPEAKIM B HEOPraHUYECKON u
OpraHMYECKON XUMUU. 3aKOH COXpPAaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUs U MpeBpallleHus
SHEPrUU MPU XUMHUUYECKUX PEAKIUSX.

CkopocTh peakiud, €€ 3aBUCHUMOCTh OT Pa3NUYHbIX (PakTopoB. OOpaTHUMbIE peaKIUu.
Xumuyeckoe paBHOBecHre. DaKTOpbI, BIUAIOIIME HA COCTOSHHE XHMHYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

DnexTponuTHueckas nucconuanus. CunpHble U cialOble 3MeKTpoiuThl. Cpeaa BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpallbHas, IIeT0YHAasl.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

DKCHEepUMEHTAIbHBIE METO/bl U3YYEHHMs BEIIECTB M WX NPEBPAIlCHUN: AEMOHCTpALU
tabmun «llepuoanueckas cucrema xumuueckux snemeHTtoB [[. M. MenneneeBa», u3ydeHue
MoJenell KPUCTAIUIMYECKUX pemETOK, HAOMIOJeHHe W ONHCAHHWE JIEMOHCTPAI[MOHHBIX U
1abopaTOpPHBIX OMBITOB (pa3jokKeHHe MEePOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENEIIEHUE CPEIBl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIAMKATOPA, PEAKLIMU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKOH padoThl «BiusHue pa3iaudHbIX (AaKTOPOB Ha
CKOpPOCTb XUMHUYECKON PEAKLIUN.

Pacuérnbie 3amgaun.



Pacu€tel Mo ypaBHEHUSM XHMMHUYECKMX pEAKLUHA, B TOM YHCIE TEPMOXUMHYECKUE
pacy€Thl, pacu€Thl C UCIOJIL30BAHUEM MOHSTHS «MaccOBasi J0JIsl BELECTBAY.

Heoprannueckas xumus

Hemeramnbl. [lonoxenue nHemeraiioB B llepuoauyeckoil cucreMe XUMHUYECKUX
anementoB JI. M. MenzaeneeBa W 0COOEHHOCTH CTpoeHHs atoMoB. Du3nyeckue CBOICTBa
HEMETAJIOB. AJUTOTPOTIUSI HEMETAJUIOB (Ha MMPUMeEpe KUCIOpoia, cepbl, hocdopa u yriaeposa).

XVWMHUYECKUE CBOMCTBA BAXKHEHIINX HEMETAUIOB (TaJOTCHOB, Cephl, a3oTa, Qocdopa,
yIJIepo/ia U KPEMHUS) U UX COSAMHEHHH (OKCHIO0B, KUCIOPOACOAEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpuMeHeHne Ba)XKHEMIINX HEMETAUIOB U UX COCIMHEHHM.

Mertaiel. [Tonoxenue metamioB B [lepuoandeckoi CUCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J04YeK aTroMOB MeTayioB. OoOmiue
¢uznueckue cpoiictBa MeTaiioB. CIulaBbl METaIOB. DJIEKTPOXUMHUYECKUN Pl HAIpPSDKEHUN
METaJJIOB.

XUMHUYECKHE CBOMCTBA BaXHEWIIUX METAUIOB (HATPUHM, KaJMil, KaJbIMi, MarHuu,
ATIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crnocoObl Noay4eHus MeTauioB. [IpruMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCHEepUMEHTAIBHBIE METOJbl HM3YUYCHUSI BEIIECTB M WX TMPEBpAIICHUN: HW3YYCHHE
KoJuleKuu «MeTayutbl M CIUIaBbI», OOpa3IOB HEMETAIIJIOB, PEIICHHE AKCIIEPUMEHTAIbHBIX
3a7a4, HaONIOJACHWE W  ONWCAaHWE JICMOHCTPAIIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJo4Yed, KauyeCTBEHHBIE
peaKkIy Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérbl mMacchl BemiecTBa wim 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XUMUS U )KU3Hb

Ponp xumum B oOecreyeHWH DKOJIOTHYECKOM, HSHEPreTMYeCKOM W THUIICBOM
0€30MacHOCTH, PAa3BUTHM MeAULIMHBI. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS BEIECTB U
XUMHYECKUX PeaKLui.

[IpencraBnenuss o0 OOMmMMX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO MOJyYEHUS
BAYKHEHIIINX BEIIECTB.

UenoBek B MHUpPE BEILIECTB W MaTEpHUalOB: BaXKHEHINE CTPOUTENbHbIE MaTepHalIbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepaMHKa, MaTepHhabl ISl 3JICKTPOHUKH,
HaHOMAaTepHUaJlbl, OPraHU4YEeCKHE U MUHEPATIbHBIE yI00pEHUSI.

XuMHUS ¥ 370pOBbE 4YelOBEKa: MpaBHJa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOTO UCTIOIB30BaHMUS IPENapaToB OBITOBOM XUMHH

B [MOBCEIHEBHOM KH3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MexnpeaMeTHbIX CBSI3€H MPU W3ydYeHUU OO0IIel U HEOPraHMYeCKOH XUMHH B
11 xmacce ocymiecTBIsSETCS Yepe3 UCMOIb30BaHNEe KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK ¥ TOHSTHH, SBJSIOUMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATHA: Hay‘IHHﬁ (baKT, runoTe3a, 3aKOH, TCOpH4,
aHaJIu3, CHUHTC3, I(J'IaCCI/I(i)I/IKaI_II/ISI, MNepUOANIHOCTD, Ha6J'IIOI[eHI/IC, OKCIICPUMCHT,
MOJCIUPOBAHUC, UBMECPCHUC, SABJICHUC.

du3zuka: Marepus, 3HECPrusdg, macca, artoM, 3JICKTPOH, HPOTOH, HeﬁTpOH, HWOH, H30TOII,
PaaO0aKTUBHOCTH, MOJICKYIJIA, 3HCpFCTI/I‘-ICCKI/Iﬁ YpPOBCHb, BCIIECTBO, TCJIO, 06’BéM, arperaTHoce
COCTOAHHE BCIICCTBA, (I)I/ISI/ILICCKI/IC BCJIMYNHBI U CAUHUIBI UX U3MCPCHHUA, CKOPOCTh.

buonorus: KJICTKA, OpraHu3M, 3KOCUCTCMaA, 6Hoc¢)epa, MakKpo- U MHKPOIJICMCHTHI,
BUTaMUHBI, oOMeH BCIICCTB B OpraHrU3MC.



I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMbI€, TOIUIMBO, PECYPCHI.

TexHosorus::  XUMHMUYecKas  IPOMBILUIEHHOCTb,  METAJLUIyprus,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepHaJIoB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, NUIIIEBAsI
MPOMBIIIICHHOCTD, (hapMaIleBTHYECKasi MPOMBIIIJICHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTE€pPHAJIOB, AJIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

NVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOyJarOIIMMUCS
[IporpaMM cpejnHero o0mero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM Juisi pPa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero o0pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOGHMS ImpeameTa «XHUMHS» Ha YpPOBHE CpelHero ooOimero o0pa3oBaHUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCUMCKON TpakTaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAaMOOIIPEIEIICHHUIO;

HaJIM4ue MOTHUBALIUU K 00YUEHHUIO;

L[eJIeHANpaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JTUYHOCTU HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YalOLIUXCSI PYKOBOJICTBOBATHCSI B CBOEH NIEATEIHHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMHU, MPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOTO
00pazoBaHUs;

HaJIMYME IPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTh LENH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pPE3YNbTaThl OCBOCHMS NpeAMeTa «XUMHsD» IOCTHTAlOTCS B €IUHCTBE
yu4eOHOM M  BOCHMTATEIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHHCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMHM M HJeaJaMH POCCHIICKOro
IpaXJaHCKOro oOIIecTBa, NPUHATHIMM B OOIIECTBE HOPMaMU U IpaBUIaMHU IIOBEICHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPABCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE pe3ynbTaThl OCBOSHMS IpeaMeTa «XUMHs» OTPakatroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW JESITENbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B O0LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaKIaHCKOro BOCHHUTAHMA:

0CO3HaHMs 00YYAIOIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB M 00A3aHHOCTEH, YBa)KEHUS
K 3aKOHY U MPaBONOPAIKY;

IIPEJCTAaBICHUS O COLMAIbHBIX HOPMax M IpaBUJIaX MEKIMYHOCTHBIX OTHOIIECHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUECKON JEATEIbHOCTH IPU CO3JIaHUM y4eOHBIX POEKTOB,
peleHnH y4yeOHBIX M M03HABATENbHBIX 33/1a4, BHIIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMAaTh U NPUHUMATh MOTHUBBI, HaMEpEHMs, JOTMKY M apryMEHTHI
JPYruX OpU aHAJU3€ Pa3IMYHbIX BUJOB y4eOHOI eI TeIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHMSA

LIEHHOCTHOTO OTHOUIEHWsSI K HMCTOPUYECKOMY M HAY4YHOMY HACIEAMIO OTEUECTBEHHOMU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAayKH €CTh pe3yJibTaT UIUTENbHBIX HaOII0JCHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX TOMCKOB, IOCTOSIHHOTO Tpy/Jia YYE€HBIX U IPAKTHUKOB;

UHTEpPECa W TI03HABATEJIBHBIX MOTHBOB B IIOJYYEHUH M TOCIEAYIOIIEM aHaIU3e
nH(OpMAIIUU O NEPEAOBBIX TOCTHIKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUM;

10



3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMH, CBS3aHHBIE C XUMHYCCKHUMH  SIBJICHHUSMH,
U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJCHUE W IOCTYNIKM CBOWX TOBAPHUIICH C TMO3HIIUAN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBHIA STUX MOCTYIIKOB;

4) popMupoBaHUsI KYJIbTYPbI 3I0POBbSI:

MOHMMaHUS IIEHHOCTEH 370poBOro M 0e30macHOro obpasa KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

COOIONICHHS TIPaBMJI OE30MACHOTO OOpAaIIeHUsI C BEIIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBO JIEATEIIHHOCTH;

MMOHVMAHWS TICHHOCTH TPAaBUJ WHIUBUIYATBPHOTO W KOJUIGKTHBHOTO 0€301acHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TIOCJICJICTBUH W HENPHUSATHS BPEIHBIX MPUBBIUCK (YIIOTPEOJICHHS ATKOTOJISA,
HapKOTHUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUSI:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JESITEIBHOCTH,
00IIeCTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATEILHOCTH;

YCTAHOBKM Ha aKTUBHOE YyYaCTHE B PEIICHWU MPAKTHYECKUX 3aJa4 COIHATLHOM
HaIpaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Yy4eHHIO Mpo¢eccuil pa3auyHOro pojia, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYY, JIOAAM TpyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBUAYAIbHOW TpaeKTOpuH oOpa3oBaHUs,
Oynymieit mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOrHYeCKOr0 BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11€71€CO00pa3HOro OTHOILIEHUS K MPUPO/IE, KaK HCTOUHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHMUS TJI00aIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSIHUS SIKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOUMOCTH UCIOJIb30BaHUS JOCTHKEHUIM XUMUH JIJIs1 pElIEHUs] BOIPOCOB
paIOHAaIBLHOTO MPUPOAOIIONB30BaAHUS;

AKTUBHOTO HEMpUATUS ACUCTBUN, MPUHOCSIINUX BpPEI OKPYXKAIOUIeH MpUpOIHON cpene,
YMEHHUsI TPOTHO3UPOBATH HEOIArONPUSATHBIE HKOJIOTMUYECKUE TMOCIEACTBHS MPEANPUHUMAEMBIX
JICUCTBUHN U PENOTBPAIATh HUX;

HaJIW4Yus Pa3BUTOTO HJKOJOTHYECKOTO MBIILICHUS, SKOJOTHYECKOW KYIbTYpBI, OIbITa
JESITeTbHOCTH  JOKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(pOoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM cneuuUKH XUMUU KaK HAayKd, OCO3HaHUsA €€ poju B (OpPMUPOBAHUU
paIMOHATIBFHOTO HAYYHOTO MBIIICHUS, CO3/IaHUH 1IETIOCTHOTO MPEACTaBICHUS 00 OKPYKaoIIeM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B TMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpooieM COXpaHEHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0COOOM 3HAYUMOCTH XMMHUHU JJISI COBPEMEHHOW IMBWIM3AIMH: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAXHOW POJM B CO3JAaHUM HOBOW 0aszbl MaTepuaTbHOU
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YETOBEYECTBA — CHIPHEBOMA,
SHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
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00ecreYeHnn YCIOBHIA YCIENTHOTO TPYy/la ¥ SKOJIOTHYECKA KOM(MOPTHOM KU3HU KAKJOTO YICHA
0O0IIIeCTBA;

€CTECTBEHHO-HAyYHOU TPaMOTHOCTH: TIOHMMAaHHS CYHUIHOCTH METOJIOB IMO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIL30BATh MOJTy4yaeMble 3HAHMSI TS
aHanM3a U OOBSCHEHMS SBJICHUI OKPYXKAIOIIETO0 MHUpa M MPOUCXOSAIIUX B HEM H3MEHEHU,
yMEHUS JienaTh 000CHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOLIUXCS TAaHHBIX
C TEJBIO TTOJTYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIb30BaTh XUMUYCCKUEC 3HAHHUS JUIA PEIICHUS
po0JIeM B pEaTbHBIX KU3HEHHBIX CHUTYAIIHSX;

WHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKOU e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHUW 1O XUMHUHM B COOTBETCTBUU C IKU3HEHHBIMH
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pasIuyHbIX cdepax npodecCHoHATbHON
NEeSITETHHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3yibTaThl OCBOCHHS YYEOHOTO NpenaMera «XUMHs) Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC I (POPMHUPOBAHUS MHPOBO33PEHUS OOYJAIONTUXCS MEXIUCITUTIIIHHAPHbBIE
(MexXTpeIMeTHBIE) OOIeHAyYHbIE TTOHATHS, OTPAXKAIONINE [IETIOCTHOCTh HAYYHOW KapTHHBI MUPa
U creruKy METOIOB MTO3HAHMS, UCTIOJIE3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEeIIeCTBO,
SHEPTHs, SIBJICHUE, TPOIECC, CUCTEeMa, HAaydHbIN (DAaKT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEIOBaHNE, HAOIIOICHUE, U3MEPEHNE, DKCIIEPUMEHT U JPYTHUe);

yHHUBEpcalibHble  y4ueOHble  JAeWcTBUA  (TMO3HaBaTelIbHbIE,  KOMMYHHUKATHBHBIE,
peryiasTuBHBIE), obecrieunBaroniye GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIETEHIIMH 00y4JalouXcs;

CHOCOOHOCTh ~ OOyYaroOIIMXCS ~ MCIOJB30BaTh  OCBOEHHBIE  MEXKAUCHUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4ueOHbIE IEWCTBHS B IO3HABATEILHOH U
COIMAJIBHOW MPAKTHUKE.

MertanpeameTHble pe3yabTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIbHBIMH Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMU.

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYNIMpPOBaTh W aKTyaJIM3UpOBaTh MpoOieMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIPEIeNIATh IIeNU JEeSATeNIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HUX JOCTIKEHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEIHLHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIIOJIb30BaTh MPH OCBOCHUHM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHATHH W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHITUS U1 00BSICHEHUS OTJENbHBIX (DAKTOB U SABICHUI;

BBHIOMpATh OCHOBAHUS M KPUTEPUHM s KIAcCU(UKAIMU BEIIECTB U XUMHYECKHX
peaKuuii;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTpPOUTH JIOTMYECKUE pACCYXIeHHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAaJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B pacCMATPUBAEMBIX SIBICHUSX, (HOPMYyIHUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSTH B MPOLIECCe MO3HAHUS, HCTIOIb3yeMbIe B XMMHH CUMBOJIHYECKHE (3HAKOBBIE)
MOJeIH, MpeoOpa3oBbIBATH MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMmyna, YpaBHEHHE XHMHUYECKOW peakiuu — TMpU pEHIeHHd Y4eOHBIX
MO3HABATENbHBIX W MPAKTUUECKUX 3ajad, MPUMEHSITh HAa3BaHHBIE MOJEIIbHbIE MPEACTaBICHUS
JUTSI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 6a3oBbIe UCCIeN0BaTEIbCKHE IeiiCTBUS:
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BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BEILECTB U XUMUYECKUX PEAKIIMIA;

dopMynupoBaTh LENM W 3aJaydl  HUCCIECNOBAHWSA, HCIOJB30BaTh IIOCTABICHHBIE |
CaMOCTOSITENIBHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
115t POPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CY)KJICHHIA;

BJIQJICTh HABbIKAMHM CaMOCTOSITEIBHOTO IUJIAHUPOBAHUS M NPOBEACHUS YUEHHUECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIiecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIMPOBaTh OOOOMIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTHU PE3YJIbTaTOB UCCIIEOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJAETIaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKOW HCCIEIOBATENbCKOW M TPOEKTHOHN IEATeNbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSITENIbBHOMY IIOMCKY METOJIOB pELICHHUS
MPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [TO3HAHUSI.

3) pab6ora ¢ nunpopmanmeii:

OpUEHTHPOBAThCA B pA3IUYHBIX HCTOYHMKAX HWHGoOpMaluu (Hay4yHO-MOMYyJIApHas
JuTepaTypa XMMHYECKOIO COJEepXaHHs, CIpaBOYHble IMocoOusi, pecypcel MHTepHeTa),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PA3IUYHBIX BUJIOB U (POPM MpPEICTaBICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3anpockl W MPUMEHATh pa3IMYHbIE METOJbl NMPHU TMOHCKE U OTOOpe
nHpopmalnuy, He0OXOAUMOM JIJIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MPHOOPETaTh OMBIT UCIMOJIB30BAHMS MH(DOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIbHYIO (POPMY HPEACTaBICHUS HHPOPMALIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JIPYTHeE);

UCIOJb30BaTh HAy4yHBIM S3bIK B KauyecTBE CpEACTBAa MpH paboTe ¢ XUMHYECKOH
nHpopManue: MPUMEHSTh MEXKNpeaMeTHbIe ((QU3MYeCKHne W MaTeMaTUYeCKHe) 3HaKu |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIIATHOCTH.

OgiaieHNe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1CHCTBUSIMM:

3aJaBaTh  BOIPOCHI MO  CYyIIECTBY OOCYXJaeMOW TeMbl B  XOJ€ Juaiora
W/WIA JIUCKYCCUM, BBICKa3blBaTh MJEH, (OPMYIHPOBATH CBOM IPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS NPEATIOAKEHHOM 3a1auu;

BBICTYNIaTh C IpPEe3EHTaluell pe3ylbTaTOB MO3HABATEIBHON JEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAaMM IPU BBIIOJHEHUH XHMHUYECKOIO
JKCIIEPUMEHTA, NPAKTUYECKOH paboThl MO MCCIECAOBAHUIO CBOWCTB H3y4aeMbIX BELIECTB,
peanu3anum y4eOHOTO IIPOEKTa u bopmynupoBaTh BBIBO/IbI
[0 pe3ylbTaTaM NPOBEAEHHBIX WCCIEAOBaHUM MyTEM COTJacoBaHMs NO3MLMH B XOJ€
oOcyXJeHHs 1 0OMEeHa MHEHUSIMHU.

OBiiajieHNe YHHBEPCATbHBIMHU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATENBHYIO NESTEIbHOCTD,
onpenenss €€ Lenu M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HeoOXOAMMOCTH KOPPEKTHUPOBATH
[Ipe/UlaraéMblii aJIFOPUTM JAEHCTBUM IPU BBINOJHEHUU Y4YE€OHBIX M MCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO MX pEIIEHUs ¢ YUETOM IMOJIyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH [JEATEIIBHOCTM HAa OCHOBE CaMOAaHAIU3a H
CaMOOLIEHKH.

INPEJMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenMeTHBIe pe3yapTaThl OCBOCHMSI Kypca «OpraHudeckas XMMHUsD» OTPaXaroT:

Cc(OPMHUPOBAHHOCTh TPEJACTABIEHUN O XUMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAay4HOM KapTHHBI MHUpA, POJM XMMHUU B TO3HAHUM SBICHUN NPUPOAbI, B (GopMHUpOBaAHHH
MBILIUIEHUS! U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOM st
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pelieHusl MPaKTUYECKUX 3aJad M OSKOJIOTUYECKM OOOCHOBAHHOTO OTHOILICHUS K CBOEMY
310pOBbIO U IPUPOJIHOM CpENE;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraroLIUe
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTbD,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTras u
COKpaléHHas), MOJIb, MOJIApHAs Macca, MOJSPHbIE O00BEM, YIJIEPOJHBIM  CKeEJNeT,
(GyHKIMOHATBHASL TPYIIA, paauKal, H30MEpHs, W30MEphbl, TOMOJIOTHYECKUH pSI, TOMOJOTH,
YTJIE€BOAOPOIbl, KUCIOPOA U a30TCOJEPKALIUE COCTUHEHUSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUS OPraHUYECKUX
BemectB  A. M. byriepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAlMe B OCHOBE INOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTU XMMHUYECKHX SIBICHUH, (DAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUH U 0€30MTaCHOM HCIIOJIb30BAHNHU BaXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTHUYECKOM IeATeIbHOCTH YEJI0BEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKT€pPHbIE MPU3HAKU MTOHIATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MMOHATHUS IIPU OIIMCAHUN COCTaBa, CTPOEHUS U
MPEBPAIICHUNA OPTAHUYECKUX COCTUHECHUN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHOM) (GOpMyS OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKUX peakUWi, U3rOTaBIMBATh MOJIEIH MOJIEKYJI OpPraHWYECKHX BEIIECTB
JUIS WJUTIOCTPAIIMN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh, ~ yYMEHHUW  YCTAaHABIMBATh  IMPUHAUIEKHOCTh  HM3YYCHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy M CTPOEHHUIO K OINpeAeraEéHHOMY Kiaccy/Tpyrrne
COeIMHEHU N (YyrneBoaoposl, KHCJIOPOJT u a30TcoJIeprKalue COETMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS), aBaTh UM Ha3BaHUs 110 CHCTEMaTHYeCKOW HOMEHKIIaType
(IUPAC), a Taxke NpUBOIUTH TPUBHUAIBHBIC HA3BaHUS OTICIHHBIX OPraHUYECKHX BEIIECTB
(3TUNeH, TNpONMJIEH, AaleTWiIeH, OJTUJICHIJIMKOJb, IJHMLUEPUH, (eHoa, QopMalbIerui,
alleTanpJeru]i, MypaBbUHAs KHCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHCJIOTa, CTEapuHOBAs
KHCJIOTA, TJII0K03a, GPYKTO3a, KpaxMall, IeJUTI0JI03a, TIIUIINH);

cOpPMUPOBAHHOCTh YMEHHSI ONPEIENATh BUIbl XUMUYECKOM CBS3M B OPraHMYECKUX
coeMHEHUsX (OJIMHAPHbBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHMSI MPUMEHSTH MOJIOKEHUS TEOPUM CTPOCHHSI OPraHMYECKUX
BemecTB A. M. bytiepoBa [1si 00bsCHEHUsI 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAaHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOCHHE, (HUIUYECKUE U
XMMHYECKHE CBOWMCTBA TUIMYHBIX MPEJICTABUTENCH PA3TUYHBIX KJIACCOB OPraHUYEeCKHUX BEIECTB
(MetaH, STaH, STWJICH, MPONUWJIEH, aleTWwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHTJIUKOJb, TIIULIEPUH, (PEHON, aleTalbJIerul, MypaBbUHAs U YKCyCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmall, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSMU COOTBETCTBYIOIIUX XUMHUYECKUX pEakUuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

C(OPMHUPOBAHHOCTh YMEHMS XapaKTepU30BaTh HCTOYHMKH YIJIEBOJAOPOIHOTO ChIPbS
(HedTh, mpUPOIHBIN Ta3, yroib), cHOCOOBl MX MEpepabOTKM M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS 1O XUMHYECKHM YpaBHEHHSIM
(Maccel, 00bE€Ma, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM MPOJYKTAa PEAKLUUU MO H3BECTHBIM
Macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOIHBIX BELIECTB
WJIU TIPOJTYKTOB PEAKIUN);

c(OPMHUPOBAHHOCTh YMEHHUH BIaJeTh CHUCTEMOM 3HaHMH 00 OCHOBHBIX METOAAX
Hay4HOTO MO3HAHMS, UCHOJb3yEMbIX B XUMUHU MPU U3YUEHUH BEUIECTB U XMMHUYECKUX SIBIICHUM
(HabmrofieHne, W3MEpeHUe, JSKCIEPUMEHT, MOJEIUPOBaHME), MCIOJIb30BaTh CHUCTEMHBIE
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XUMHWYECKUE 3HAHUS JUIS IPUHSTHS PEIICHUN B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOIONATH MPABUIIA MOJIb30BAHUS XUMHUUYECKOU MOCYI0N U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKE MIPaBHIIa OOPAICHHUS C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITOJIHEHUIO Ta00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATH W BBHITIOJNHATH XUMHYECKUH JKCIICPUMEHT
(mpeBpalieHuss OPraHUYeCKUX BEILECTB IPU HArpEeBAaHUU, NOJYyYEHUE ITUIIEHA U U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIMU OpPraHMYECKUX BEILIECTB, J€HATypauus OEJIKOB IpHU
HarpeBaHUH, [IBETHbIE PEaKUU OEJIKOB) B COOTBETCTBUHU C IPABWJIAMHU TEXHUKHU 0€30M1aCHOCTU
pu OOpaIIeHuH C BEIIECTBAMH M J1a00OPaTOPHBIM O0OPYIOBAaHHEM, MPEICTABISATH PE3yIbTATHI
XMMHMUYECKOTO D3KCIepuMEeHTa B (opMe 3amuCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUud H
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUUYECKYI0 WH(OpMaIHUIo,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpesicTBAa MaccoBOW nH(popMaluu, IHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHMM COOIIOAATh MpaBHJia 3KOJOTMYECKH LIEJIecCO00pa3HOro
MOBEACHHUA B OBITY M TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MpUPOIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE€ OPraHU3MBbI
OTpeeNIEHHBIX OpPraHUYECKUX BellecTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHsaTs Ha
IpuMepax crocoObl YMEHBIIEHHUS] U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEeKa;

JUTsi OOyUJaOIIMUXCSl ¢ OTPAaHUYEHHBIMU BO3MOYHOCTSIMHU 37I0POBBS: YMEHHE MPHUMEHSITH
3HaHUsI 00 OCHOBHBIX JOCTYITHBIX METOIaX MO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHU;

JUISL  CIIETIBIX W CIA0OBWISIIMX OOYYArOIIMXCA: YMEHHE WCIIOJb30BaTh pelbedHO-
TOYEYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu xumudeckux Gpopmyi.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOGHHUA Kypca «OOmas M HeopraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XUMHUYECKOW COCTAaBIISIONMIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUH NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOU s
pelIeHHus MPaKTUYEeCKUX 3aJad U JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHCTEMO XMMMYECKUX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIOJATAOIINe
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, U30TOTI, S-, P-, 0- JIEKTPOHHBIC OPOUTAIIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHUS, XHMHYECKas CBs3b (KOBAJCHTHAas, HWOHHAsA, METAJUIMYECKasi, BOJOPOIHAS),
KpUCTAJIMYECKass  pemeéTKa, TUIBI  XUMHYECKUX  PEakIHii, pacTBOp, OJICKTPOJUTHI,
HEDJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKON  peakIHH, XHUMHYEeCKOE paBHOBECHE); TEOPHM W  3aKOHbl  (Teopus
ANIEKTPOJIUTUYECKON  Aucconmanuy, nepuoanyeckuii 3axkon [JI. U. MenneneeBa, 3akoH
COXPAaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHHS] YHEPTHMH MPU XUMHUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHHA S3BIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalMe B OCHOBE TMOHUMAHHS TPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHHUIA,
(akToNOrMuecKue CBEeJICHUSI O CBOWMCTBAX, COCTaBe, MOJYYEHUU U OE30TacCHOM HCIIOJIb30BAHUU
BOKHEHIIIMX HEOPTAHUYECKUX BEIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepPHbIEC MPU3HAKU MTOHITHI, yCTaHABINBATh
WX B3aUMOCBS3b, UCIOJH30BATh COOTBETCTBYIOIIME MOHSATHS MPH ONHUCAHUU HEOPTaHHMUECKUX
BEIIECTB U MX MPEBPAICHUN;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABICHUS
(dbopMyn BeIIECTB M YpaBHEHUH XUMUYECKUX PEaKIUil, CHUCTEMaTHYECKYl0 HOMEHKIATYpPY
(IUPAC) u TpuBHManpHbIe Ha3BaHUS OTMEIbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbId ras,
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YIJIEKUCHBIN Ta3, aMMHUaK, TaléHas M3BECTb, HETall€Has W3BECTb, NUThEBAas COJA, NMUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTh yYMEHHH OMPEACTATh BAJCHTHOCTh M  CTENEHb OKHUCIICHUS
XMUMHMUYECKUX DJEMEHTOB B COEAMHEHUSAX pa3JIMYHOIO COCTaBa, BMJ XHMHUYECKOH CBSI3U
(KoBajlleHTHAsl, MOHHAsA, METAJJIMYECKasl, BOJOPO/HAs) B COCIUMHEHUSX, TUI KPUCTAIUIMUECKOMN
peIETKY KOHKPETHOTO BELIECTBA (aTOMHAas!, MOJIEKYJIsipHAasl, MOHHAsA, METaNINYeCKast), XapaKTep
Cpelbl B BOJHBIX pACTBOPAaX HEOPraHUYECKUX COETMHEHUII;

c(OpPMHUPOBAHHOCTh YMEHHI YCTaHABJIMBATH MPUHAIICKHOCTH HEOPraHMYECKUX BEIIECTB
10 WX COCTaBY K OIpPENeIEHHOMY KJIACCY/TPYIIe COCTUHEHNH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KHCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

cOPMHUPOBAHHOCTh yYMEHHH pAacKpbIBaTh CMBICI IEpUOAMYEcKOTo 3akoHa /.
W. MenneneeBa M JI€MOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSCHUTENBbHYIO U
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMHUPOBAHHOCTh YMEHHUH  XapakTepuU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHMUYECKUX 371eMeHTOB 1—4 mepuono [leproanueckoit cucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
W. MenpieneeBa, HMCHOJB3YsS MOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTAIIN», «IHEPIETUUYCCKHE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMMUYECKHUX 3JEMEHTOB M HX
COEIMHEHUI M0 TepuojaM M rpynnam llepnoaudyeckoil CUCTeMbl XUMUYECKHX 3JIeMEHTOB /.
U. Menneneena;

cOpMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKUE
CBOMCTBAa HEOPTaHMYECKHX BEIIECTB pa3IMYHbIX KIJIACCOB, MOJATBEPXKJaTh CYLIECTBOBaHHE
TeHEeTUYECKON CBA3M MEXKJIy HEOpraHMYeCKUMHU BElIeCTBaMU C TIOMOINIBIO ypaBHEHUN
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA;

chOpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATH XUMUYECKUE PEAKIIMU IO Pa3IHMYHBIM
Mpu3HaKaM (YUCIYy W COCTaBy pPEarupyrolIuX BEIIECTB, TEIIOBOMY 3(h(dEKTy peakiuu,
M3MEHEHHUIO CTETEHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YYaCcTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTaBJIATh YPAaBHEHUSI pEaKIUN PA3IMYHBIX TUIIOB, OJHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUui MOHHOTO OOMEHa, YUUThIBasl YCIOBHUSA, MPU KOTOPBIX 3TU
peakuuu UAyT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, MOATBEPKAAIOLINE KAaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKWX BEUIECTB, pAaClO3HABaTh OIBITHBIM ITyT€M HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIAHUUECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI PACKPHIBATh CYIIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATUX PeaKIItii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOH peakliuu OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMEIICHHS XHMUYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3aeiicTBus (npuniui Jle [latense);

chOpMUPOBAHHOCTh YMEHMI XapaKTEepH30BaTh XHMHUYECKHE MPOIECCHl, JiekKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YEHUSI CEPHOU KHCIOThI, aMMHaKa, a Takke c(hopMHUpPOBAHHOCTH
MpecTaBiIeHU 00 OOMIMX HAyYHBIX MPUHIUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

C(OPMHUPOBAHHOCTh YMEHHUI NPOBOAWUTH BBIUUCICHHUS C HCHOJIb30BAHUEM TMOHATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcTBOpE», OOBEMHBIX OTHOUIEHWH Ta30B NPU XUMHUYECKHX
peaknmax, Macchl BellecTBAa MM 00bEMaA Tra30B MO0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOTO 3(ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BELIECTB, IPEBPALEHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHUH COOJIIOaTh NMpaBUIa MOJIb30BAHUS XUMHUECKOW TOCYA0H U
n1a0opaTOpPHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiIa OOpaIlEeHuUs C BEIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJa00PATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IJIAHUPOBATh M BBINOJIHATh XUMHUYECKUHA HKCIEPUMEHT
(paznokeHHe NEpOKCHIa BOAOPOJA B NPHUCYTCTBUM KaTalu3aTopa, OIPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB € MOMOIIbIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB
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Ha CKOpPOCTb XUMHUYECKOU pCaknuun, pCakuuu HOHHOI'O 06M€Ha, KauCCTBCHHBIC PCAKIIMKU Ha
cynbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIEPUMEHTATbHBIX
3agad 110 TEeMaM «MeTamiel» u ((HeMeTaJIJIBI») B COOTBCTCTBHUM C IIpaBUJIaMU TCEXHUKH
0€301aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMU H JIAOOPaTOPHBIM 000pYAOBaHUEM, IPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OSKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMUMHYECKYI HH(OpPMAIHIO,
[IOJIyYa€MYI0 M3 Ppa3HbIX HCTOYHUKOB (CpEICTBA MaccOBOM KOMMYHHMKaluu, VHTEepHET Hu
JPYTHX);

cOPMHUPOBAHHOCTh YMCHHM COOMIOAATH TpaBHJIa 3KOJOTHYECKH IEJIeCO00pa3HOTO
IIOBCACHHUA B 6I)ITy u TPYIIOBOﬁ ACATCIIBHOCTH B LECJIAX COXpPaHCHHA CBOCr0 3J0pPOBbA U
OKpY)Karollel MPUPOHOM CPEIbl, 0CO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMAasT cMbIci nokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLCHUA UX BPCIHOTO BO3)161710TBI/I$[ Ha OpraHuv3M 4€JIOBCKaA,

JJIA O6yanOHII/IXC$I C OrpaHUYCHHBIMU BO3MOKHOCTAMH 3J0POBBA: YMCHHUEC NPUMCHATH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUA BCIICCTB U XUMHWYCCKHUX HBHGHHﬁ;
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TEMATHYECKOE IINTAHUPOBAHHUE
10u, 10m, 10k,10.1 KJIACC (19)

KosmnuecTBo 4acos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM KonTposbmbie | IIpakTieckue (ungpossbie)
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHHS OPTAaHUYECKUX COSAMHEHUN A. 3 https://m.eds00.ru/9184b457
M. bytiepoBa
Wroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTIeBOIOPOABI — ATKAHBI 2 https://m.edsoo.ru/d32178fb
2.2 HenpeniensHeIe yri1eBOAOPOIEL: ATKEHEL, 6 https://m.edsoo.ru/6b14aflc
aJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYECKHE YTIE€BOI0POIbI 2 https://m.edsoo.ru/589d3ddd
24 TIpUPOTIHEIC HCTOUHUIH YTICBO/IOPO/IOB 1 3 1 https://m.edso0.ru/397¢2d83
UX mepepadoTKa
Hroro no pazgeny 13
Pasznen 3. Kucaopoacoaepskammye oprannyeckue coeIuHeHus
3.1 Cruptbl. DeHon 3 https://m.edsoo.ru/c21487e3
3.2 ‘éﬁgfgﬁgf&)ﬁ;ﬁ I(;OHOBHe KHCTOTEL 7 https://m.edsoo.ru/e34544ec
3.3 VraeBoasl 3 1 https://m.edso0.ru/3c527eb8
Utoro no pazneny 13
Pa3nes 4. Asorcoaepskanue OpraHu4ecKue CoOeJuHeHHs
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 https://m.edso0.ru/649533ea
Wroro no pazgeny 3

Pasnea S.

BricokomoJieKyIsipHbIE COeAUHECHUS
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https://m.edsoo.ru/9184b457
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/649533ea

5.1 ‘ [lnactmaccel. Kayuyku. Bonokna 1 ‘ https://m.eds00.ru/46729785
Hroro no pazneny 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 33 ‘
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https://m.edsoo.ru/46729785

101 KJIACC (24)

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumenoBanme B U TeM " BbI
Ne n/m DporpaMMBb pasieito ¢ Beero Konrpoasubie | IlpakTuueckue f)lépg:::; aTngM e
padoTsbI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4YeCKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 4 https://m.edsoo.ru/7ccc2b22
M. bytiepoBa
Hroro no pazneny 4
Paspnen 2. Yriesogopoabl
2.1 [TpenenbHbIE YIIIEBOIOPO bl — AJKAHBI 3 https://m.edsoo.ru/7ccc2b22
2.2 HerpenenbusIe yr1eBon0pobI: AKEHEL, 12 https://m.edsoo.ru/7ccc2b22
ATKAMCHBI, ATKUHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIBI 5 https://m.edsoo.ru/7ccc2b22
24 Eiiplﬁg{;zgg CTTI?;HHKH YITIEBONOPOAIOB 3 1 https://m.edsoo.ru/7ccc2b22
Hroro mo pazgeny 23
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptbl. DeHon 5 https://m.edsoo.ru/7ccc2b22
3.2 Ambaeruist. KapGoHosbie kiuCaoTs! 16 https://m.edsoo.ru/7ccc2b22
CrnosxxHbIe d(DUPBI
3.3 VraeBoasl 6 1 https://m.edsoo.ru/7ccc2b22
Utoro no pazneny 27
Paznea 4. A3oTrconep:kaniyue oprannyeckue coeTuHeHus
4.1 ‘ AMUHBI. AMUHOKHCIIOTHL. benku 8 https://m.edsoo.ru/7ccc2b22
Wroro no pazgeny 8
Paspnen 5. BbicokoMoOJIeKY/ISIDHbIE COeIMHEHUS
5.1 ‘ ITnactmaccel. Kayuykn. Bonokna 4 https://m.edsoo.ru/7ccc2b22
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https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/7ccc2b22
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https://m.edsoo.ru/7ccc2b22
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https://m.edsoo.ru/7ccc2b22
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https://m.edsoo.ru/7ccc2b22

Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 66 5
I[TPOTPAMME
10 1 KJIACC (0,524)
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanme B U TeM " BBI
Ne n/m DporpaMMBb pasieito ¢ Beero Konrtpoabubie | IlpakTuueckue f)lép(g:)l aT:;bHM e
padoThI padoThI pecypesI
Paspnen 1. TeopeTrnyeckue 0CHOBBI OPraHMYeCKON XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHMS OPTraHNYECKUX COCUHEHNN A. 1 https://m.eds00.ru/9184b457
M. bytiepoBa
Hroro mo pazgeny 1
Pa3znes 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABl — aTKAHBI 1 https://m.edsoo.ru/d32178fb
2.2 HenpezeibHbie yriesoiopoel: akeHsl, 3 https://m.edsoo.ru/6b14aflc
QJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYECKHE YTIE€BOI0POIbI 2 https://m.edsoo.ru/589d3ddd
24 TIpHpO/IHbIC HCTOUHHKH YT ICBOJIOPOIOB H 1 1 https://m.edso0.ru/397c2d83
UX mepepadboTKa
Utoro no pazneny 7
Paznea 3. Kuciopojacoaep:kanue opranndeckue coeTuHeHust
3.1 Cnuptel. eHon 2 https://m.edsoo.ru/c21487e3
3.2 Anmbperuzet. Kap6onosie kuciotst, 3 https://m.edsoo.ru/e34544ec
CrnosxHble 3hupsl
3.3 VraeBoanl 1 1 https://m.edso0.ru/3c527eb8
Wroro no pazgeny 6

Pa3nes 4. Asorcoaepskamue OpraHu4ecKue CoOeJHHeHUs

21



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/397c2d83
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https://m.edsoo.ru/3c527eb8

4.1 ‘ AmuHbl. AMUHOKHCIOTBL. benku 2 https.//m.edso0.ru/649533ea
Hroro no pazgeny 2
Paspnen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 1 https://m.edso0.ru/46729785
Hroro no pazneny 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 17 2
11m, 11m, 11x,11.1, 111 KJIACC (14)
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m E::F“;Z};f;:::me PAACIOB M TEM Beero Konrtpoabubie | IlpakTuueckue g%g?:ﬂ;?::ibnm e
padoThI padoTsbI pecypesI
Pasznes 1. Teopernueckue 0CHOBbI XUMHH
Crpoenne atomoB. [lepuoauueckuii 3aKkoH
1.1 u [lepuoanueckas cucTeMa XUMHUYECKUX 3 https://m.edsoo.ru/d276bd7b
anemenToB JI. . Menaeneera
1.2 Crpoenne semectsa. Muoroobpasue 4 https://m.edsoo.ru/11edbb8f
BEIIECTB
1.3 XUMHYECKUE PEAKITUN 6 1 https://m.edsoo.ru/737884fd
Hroro no pazgeny 13
Paznen 2. Heopranmyeckasi XuMusi
2.1 MerTasibl 5 https://m.edsoo.ru/3a6bf2a9
2.2 Hemeranmsi 8 https://m.edsoo.ru/d14bd5a6
2.3 CBAI3b HCOPraHMUCCKHX 1 OPraHHICCKHX 1 1 https://m.edsoo.ru/d9ddcc76
BEILIECTB
Hroro no paszneny 14
Paznea 3. Xumusi v :KU3Hb
3.1 XUMHUS U )KU3Hb 3 https://m.edsoo.ru/e992867a
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https://m.edsoo.ru/649533ea
https://m.edsoo.ru/46729785
https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/3a6bf2a9
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

30 2

11nn KJIACC (0,524)

KoJsmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ugposbie
Ne n/m HpOrpaMMEI pasi Beero Kontpoabusbie | IlpakTnueckue f)lép(g:) BaTe.])n)m)le
padoThI padoThI pecypebi
Pasznea 1. Teopernueckne OCHOBbI XMMHUH
Crpoenue atomoB. [leproanueckuil 3aK0H
11 n [lepnoanueckas cuctema XUMUYECKUX 2 https://m.edsoo.ru/d276bd7b
anemenToB JI. . Menaeneera
1.2 Crpoenne semectsa. Muoroobpasue 2 https://m.edsoo.ru/11edbb8f
BEIIECTB
1.3 XUMHYECKUE PEAKITUU 2 1 https://m.edso0.ru/737884fd
Hroro mo pazgeny 6
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertasibl 3 https://m.edsoo.ru/3a6bf2a9
2.2 Hemerans 3 https://m.edsoo.ru/d14bd5a6
2.3 CBA3b HEOPrAHHUECKHX 1 OPraHHYECKNX 3 1 https://m.edsoo.ru/d9ddcc76
BEIIECTB
Wroro mno pazneny 9
Pa3pen 3. Xumus u ;Ku3HL
3.1 ‘ XUMUS U KU3Hb 2 https://m.edsoo.ru/e992867a
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 2
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https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/3a6bf2a9
https://m.edsoo.ru/d14bd5a6
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https://m.edsoo.ru/e992867a

IHOYPOYHOE IIVIAHUPOBAHHUE
10u, 10m, 10k,10.1 KJIACC (19)

KosiunyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/a yp Beero KO;TpOJIbeIe HpﬁaKanecmle oBpazoBaTeIbHEIe
padoTsI padoThbI pecypebi

1 IpezMer oprauuteckol XumuH, € 1 https://m.eds00.ru/9184b457
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

2 Teopus crpoeHus OPraHMYECKHX COE/MHEHHH 1 https://m.edsoo.ru/4c74baa7
A. M. BytnepoBa, €€ OCHOBHBIE TOJIOKEHHUS
[IpencraBnenue o Kiaccuuxanuu

3 OPraHHHCCKHX BeilecTs. HoMeRKaTypa 1 https://m.edsoo.ru/d32178fb
(cucTemaTuyeckas) ¥ TPUBUATbHBIC HA3BAHUS
OPraHWYECKUX BEIIECTB

4 AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKHIA 1 https://m.edsoo.ru/dbbea761
paA

5 Mertan u 3TaH — npocTenle NpeacTaBUTEIN 1 https://m.edsoo.ru/6edcc394
AJIKAaHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 https://m.edsoo.ru/6b14aflc

7 ITHIICH H IPOIIHICH — NPOCTEHIIIHe 1 https://m.edsoo.ru/324d177c
MIPE/ICTaBUTENIH AJIKEHOB

8 [TonydyeHue 3THIICHA U U3yYEHUE €TI0 CBOMCTB 1 https://m.edsoo.ru/d6c45517
Ankaauensl. byraauen-1,3 u metunoyraaueH-

9 1,3. IlosryueHHe CUHTETUYECKOTO KayuyyKa 1 1 https://m.edsoo.ru/437f83fa
PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTUYECKHH psijl. AUETUIIEH — 1 https://m.edsoo.ru/f25dffed
MPOCTEHNIINI PEICTABUTEb ATKUHOB

11 Brluncnenus mo ypaBHEHUIO XUMHYECKOM 1 https://m.eds0o.ru/498fe87b

peaxiu
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https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
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https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
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Apenbl: 6eH30:1 U TOJIyoJ. TOKCHYHOCTh

12 https://m.edso0.ru/589d3ddd
apeHOB

13 T'enerieckas cBA3b YrIeBONOPOTOB, https://m.edsoo.ru/ba48c664
MIPUHAUIEKALIUX K Pa3IMYHbIM Kj1accaM
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOJIHBIN ra3 ¥ MOMYTHBIE He(TIHBIE Ta3bl, https://m.edso0.ru/397¢2d83
He(Th U NPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl, https://m.edsoo.ru/51fade52
He(Th U NPOAYKTHI €€ nepepaboTKu

16 Monyneas pabora Nel mo pasneny https://m.edsoo.ru/1b2bcldd
«YTI€BOI0POIBD)

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI: METAHOI https://m.edsoo.ru/c21487e3
1 3TaHoJ. BomopoaHas cBs3b

18 MHoOroaTOMHBIE€ CIUPTHI: ITUIICHTIIUKOIIb U https://m.edsoo.ru/8f6435¢8
TIIMLEPUH

19 Dexorr: CTPOCHHIE MOJICKYIILL, (pusueciue u https://m.edsoo.ru/5126bc5e
XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 A JCTUBL: (pOPMATILACTHIL U ACTANBICTHA. https://m.edsoo.ru/e34544ec
AnietoH

21 O/HOOCHOBHBIE ITpe/IeNIbHbIE KAPOOHOBBIE https://m.edsoo.ru/b4e183c2
KHUCJIOTBI: MypaBbHHasl U YKCYCHasI

22 CBolicTBa pacTBOpa YKCYCHOM KUCJIOTBI https://m.edso0.ru/6¢c86242e

23 CreapuHOBast U OJIEMHOBAsI KUCIOTHI, KaK https://m.edsoo.ru/fe622475
IIPEJCTABUTENN BBICHIMX KAPOOHOBBIX KUCIOT

o4 Mplia Kak COJIH BBICIINX KapOOHOBBIX KHCJIOT, https://m.eds0o.ru/c1685d61
uX MoMoILee JIeHCTBHE
CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE

25 KapOOHOBBIX KUCIIOT. ' HAPOTIN3 CIIOKHBIX https://m.edsoo.ru/fbh68558
3¢HupoB

26 XKupsl: rupoan3, NpUMEHEHHE, https://m.edso0.ru/399f1ca8
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https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8
https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/b4e183c2
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OMOJIOTHYECKAsl POJIb KHUPOB

VYTraeBoipl: cOCTaB, KiaccuuKarus.

27 Baxwueline npeicTaBuTeNn: IIH0K03a, 1 https://m.edsoo.ru/3c527eb8
¢bpykTO3a, caxapo3a

28 Kpaxman i ueiunionosa kax npHpoIHEIe 1 https://m.edsoo.ru/d3aelc63
II0JIMMEPEL
Monynwsaas padota Ne2 mo pazneny

29 «Kucmopocoeprkarniyue opraHHIecKre 1 https://m.eds00.ru/16634947
COCTMHEHUSD)

30 Obmas xapakTepucrika A3OTCOMCpRATIIX 1 https://m.edsoo.ru/d543f4c6
OpPraHu4€CKuXx COCIUHCHUN

31 AMUVHBI: METHUJIAMHUH Y aHUJIUH 1 https://m.eds00.ru/649533ea
AMMHOKHUCIIOTHI KaKk aMm(pOTEPHBIS

30 OpPraHWYECKHE COCTMHEHUS, HX OMOJIOTHUECKOE 1 https://m.edsoo.ru/54732f28
3HaueHue. [lentuapl. benkn kak mpupoHble
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUSI

33 OCHOBHIC HOHATHS XHMHH . 1 https://m.edsoo.ru/cec68ba7
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33
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10JI KJIACC (24)

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
T
W emMa ypoka Beero KO;TpOJIbHI)Ie HpﬁaKanecmle 06pazoBaTeabHbIe
padoTsbI padoThI pecypesI

1 Tpenver oprariHieckoil XuMHH, e 1 https://m.edso0.ru/9184b457
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

2 Teopus crpoenust OPraHUMeCKHX COCIMHEHHH 1 https://m.edsoo.ru/4c74baaZ
A. M. BytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o kinaccupuxanuu

3 OPraHH4CCKHX BeulecTs. HoMeRKaTypa 1 https://m.edsoo.ru/d32178fb
(cuctemMarnyeckasi) U TPUBHAJIbHbBIE HA3BAHUS
OpPraHWYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN 2 https://m.edsoo.ru/dbbea761
pAn

5 MertaH 1 3TaH — NpOCTEUIINE TPEACTABUTENN 1 https://m.edsoo.ru/6edcc394
AJIKAaHOB

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 2 https://m.edsoo.ru/6b14aflc

7 AJIKEHBI — XUMUYECKUE CBOMCTBA 2 https://m.edsoo.ru/324d177c

8 ITHICH U NPOIHICH — NPOCTEHIIIHE 2 https://m.edsoo0.ru/d6c45517
MPEACTABUTENH AIIKEHOB
Ankanuensl. byranuen-1,3 u metun6yranuen-

9 1,3. [Tony4yeHre CHHTETUYECKOTO KaydyKa U 2 https://m.edsoo.ru/437f83fa
pEe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHH,

10 TOMOJIOTUYECKHM psasl. AUETUIIEH — 2 https://m.edsoo.ru/f25dffed
IIPOCTENIINN TPEICTABUTEND AJTKUHOB

11 Brruncnenus no ypaBHEHUIO XUMHUYECKON 2 https://m.eds0o.ru/498fe87b
peakuuu
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https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
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Apensl: 6eH301 1 TOIY0J. TOKCHYHOCTh

12 2 https://m.edso00.ru/589d3ddd
apeHoOB

13 T'enerieckas CBA3b YrIeBONOPOLOB, 3 https://m.edsoo.ru/ba48c664
MIPUHAVISKAIUX K PA3IUYHBIM KJIaccaM
[IpupoiHBIE UCTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOJIHBIN a3 U MOMYyTHHIE He(DTIHBIC Ta3kl, 1 https://m.eds00.ru/397c2d83
He(Th ¥ MPOAYKTHI €€ epepaboTKU
[IpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl, 1 https://m.edsoo.ru/51fade52
He(Th ¥ MPOAYKTHI €€ mepepaboTKH

16 Monynpras padora Nel mo pasnery 1 https://m.edsoo.ru/1b2bcldd
«YTI€eBO10POIAbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI: METAHOJ 1 https://m.edso0.ru/c21487e3
1 3TaHoj. BomopoaHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: ATHJICHTTUKOJIb U 5 https://m.edsoo.ru/8f6435¢8
11208 (550) 05

19 Dexonr: CTPOCHHIE MOJICKYIILL, (usuieciue u 2 https://m.edsoo.ru/5126bc5e
XUMHUYECKHUE CBOMCTBA, IPUMCHCHHE

20 Anpaerunpl: GopMabACTH U alleTAIbICT U, 3 https://m.edsoo.ru/e34544ec

21 Keronnr 3 https://m.edsoo.ru/b4e183c2

29 OHOOCHOBHBIE TIPE/IeTIbHBIE KAPOOHOBBIE 3 https://m.eds00.ru/6c86242¢
KHUCIIOTBI: MypaBbUHAS U YKCYCHAs

23 CreapuHOBas U OJICMHOBAs KUCIIOTHI, KaKk 9 https://m.eds0o.ru/fe622475
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KHUCIOT

24 Mpiina Kak comxi BBICIINX KapOOHOBBIX KHUCIIOT, 1 https://m.edso.ru/c1685d61
HX MOJOIIIee JIeHCTBHE
CrnosxHble 3(hUpbl KaK TPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOTIN3 CIIOKHBIX 2 https://m.edsoo.ru/fbh68558

3¢upoB
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JKupsl: ruznponns, IpuMeHeHHe,

26 2 https://m.edsoo.ru/399f1ca8
OMOJIOTHYECKAsl POJIb KHUPOB
VYraeBoisl: cocTas, Kiaccu(pukanusi.

27 Baxuelime npencraBuTeNu: riI0K03a, 3 https://m.edsoo.ru/3c527eb8
(bpykTo3a, caxaposa

28 Kpaxman i neiumiosnosa kax npHpoIHEIe 2 https://m.edsoo.ru/d3aelc63
IIOJINMEPHL
MonynbHas paboTa Ne2 no pazzaeny

29 «Kucmopoacoaepkariue opraHuIecKue 1 https://m.eds00.ru/16634947
COCOAUHCHUA»

30 Obmas xapaxTepucruKa A3OTCOACpRATIX 2 https://m.edsoo.ru/d543f4c6
OpPraHn4eCKuXx COCIUHCHNN

31 AMWHBI: METHUJIAMUH U aHWJIHH 2 https://m.edso0.ru/649533ea
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

30 OpraHMYEecKHe COeIMHEHUS, X OUOIOTHYECcKOe 5 https://m.edsoo.ru/5473228
3HayeHue. [lentuael. benku kak mpupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS

33 OCHOBHEIC IOHATHS XMMHH . 2 https://m.edsoo.ru/cec68ba7
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 4 https://m.edso0.ru/46729785
[TnacTMacchl, KayqyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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10 mu KJIACC (0,524)

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
W Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pazoBaTeabHbIe
padoTsI padoThbI pecypesI

1 TpezvMet oprauuteckol XuMHH, e€ 1 https://m.eds00.ru/9184b457
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

2 pA;;aHLI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUI 1 https://m.edsoo.ru/dbbea761

3 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 https://m.edsoo.ru/6bl4aflc
Anxanuensl. byranuen-1,3 u metunOyraaueH-

4 1,3. ITony4yeHre CHHTETUYECKOTO KaydyKa U 1 https://m.edsoo.ru/437f83fa
pE3UHBI
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

5 TOMOJIOTUYECKHM psisl. ATIETUIICH — 1 https://m.edsoo.ru/f25dffed
MPOCTEUIINI MPEACTABUTEIb ATTKUHOB

6 ApeHbl: 6eH301 U ToIyoll. TOKCHYHOCTh 1 https://m.edsoo.ru/589d3ddd
apeHoB
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB:

7 MIPUPOJIHBIN Ta3 U MOMYTHBIC He(DTSIHBIC Ta3kl, 1 https://m.edso0.ru/397¢2d83
He(Th U MPOAYKTHI €€ nepepaboTKu

8 Monyneras padora Nel mo pasneny 1 1 https://m.edsoo.ru/1b2bcldd
«YTeBogopOaAbI»

9 [IpenenbHble OAHOATOMHBIE CIUPTHI: METAHOJI 1 https://m.edsoo.ru/c21487e3
1 3TaHoJ. BonopoaHas cBA3b

10 deror: CTPOCHHE MOTICKYIIEL, Pusiieckue 1 1 https://m.edsoo.ru/5126bc5e
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

11 AJbICTHIEL: (HOPMATHICTHL U AICTAIBACTH. 1 https://m.edsoo.ru/e34544ec

AnietoH
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12

OaHOOCHOBHBIE NMPE/IeNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAsl U YKCYCHasI

https://m.edsoo.ru/b4e183c2

13

CrnosxHbie 3(QUPBI KaK TPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. [ UAPOIIN3 CIIOKHBIX

3¢upoB

https://m.edsoo.ru/fbb68558

14

VYrneBogpl: cocTaB, KilaccupUKaIiusl.
Baxuelinme npencTaBuTeNu: II0K03a,
¢dbpykTo3a, caxapo3za MoaynbpHas pabota No2
no pazneny «Kucnopoaconepxaine
OpPraHWYECKUE COCTUHCHIS)

https://m.edsoo.ru/3c527eb8

15

AMWHEBI: METHIAMWH W aHUIINH

https://m.edso0.ru/649533ea

16

AMMHOKHUCIIOTHI Kak aMm(pOTEpHBIE
OpraHUYECKUE COSTUHEHUS, UX OMOJIOTHIECKOE
3HayeHue. [lentuael. benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS

https://m.edso0.ru/54732128

17

[lnactmaccel. Kayuyku. Bonokna

https://m.edsoo.ru/cec68ba7

OBIIEE KOJIJMYECTBO YACOB II10 ITPOTPAMME

17
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11u, 11m, 11x,11.1, 113 KJIACC (1)

KosunyecTBo yacos DJIeKTPOHHbIE
Jrj;_)ﬂ Tema ypoka Beero Konrtpoabubie | IlpakTuueckue :)Igg)ag?)l:;fenbﬂme
padoThI padoTsbI pecypesI

1 XHAMHUYECKUH DIIEMEHT. ATOM. DJIEKTPOHHAs 1 https://m.edso0.ru/d276bd7b
KOH(UTryparus aToMoB
[Tepnoanueckuit 3akoH u Ileproandeckas cucrema

2 xuMuueckux anemeHToB . . MenaeneeBa, ux cBs3b 1 https://m.edso0.ru/143e2df7
C COBPEMEHHOU TEOpHUEl CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB ¥ UX COEMHEHUH 10 TPYIIIaM U

3 nepuoaaM. 3HaueHUE TEPUOTUISCKOTO 3aKOHA 1 1 https://m.edsoo.ru/9a519a98
CHCTEMBI XuMHuueckux 3jeMenToB .M. Meneneena B
pa3BUTUU HAyKU
Crpoenue BeniecTBa. XUMHUYECKasl CBSA3b, €€ BUJIBI;

4 MEXaHU3MbI 00pa30BaHMUsI KOBAJICHTHOM CBSI3H. 1 https://m.edsoo.ru/11edbb8f
Bonopoanas cBs3b
BanentHoctb. DnekTpooTpunaTeabHOCTh. CTENeHb

5 okucieHus. BellectBa MOJEKYJIIpPHOTO U 1 https://m.edsoo.ru/1c7e4ba9
HEMOJIEKYJIIPHOTO CTPOEHUS
[Tonsarue o aucnepcHbIx cucreMax. MicTuaHbie 1

6 KOJUTOMJIHBIE PacTBOPBI. MaccoBast 107151 BEIIECTBA B 1 https://m.edsoo.ru/f615e37b
pacTBope
Knaccudukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX

7 coeMHEHUN. ['eHeTnYecKas CBsi3b HEOPraHUYECKUX 1 https://m.edsoo.ru/bbf1fcl2
BEILIECTB, PA3JIMYHBIX KJIACCOB
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Knaccugukamms XuMIHUECKUX peakunii B
HEOPraHUYeCKOM U OPraHn4ecKol XUMHH. 3aKOH
COXpaHEHUsI MACCHI BELIECTB; 3aKOH COXPaHEHUs U
IIPEBPALICHUS DHEPTUU ITPU XUMHUYECKUX PEAKLUAX

https://m.edsoo.ru/737884fd

Ckopoctb peakiui. OOpaTuMble peakiuy.
XHUMHUYECKOE PAaBHOBECHE

https://m.edsoo.ru/1677f4be

10

Brusiaue pa3nuusbix pakTopoB Ha CKOPOCTh
XUMHUUYECKON PEaKIuu

https://m.edsoo.ru/e6327ff2

11

DneKTpoauTHYeCKas quccoruanus. [loasatue o
BoJIopoHOM moka3zatese (pH) pactBopa. Peakiun
MOHHOTO 0OMeHa. ['uapoIn3 opraHuvIecKux U
HCOPraHNM4CCKUX BCIICCTB

https://m.edso0.ru/3234384a

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsaTue 006 3MeKTpOM3E PACINIABOB M PACTBOPOB
coiei

https://m.edsoo.ru/d19df513

13

Mopynsaas padota Nel mo pasneny «Teopernueckue
OCHOBBI XUMHUU

https://m.edsoo.ru/42a9681d

14

Mertainel, ux noJyioxxenue B [lepuoauyeckoil cucreme
xuMmudeckux saeMmeHToB . M. Menneneea u
0COOEHHOCTH CTpOeHHUs aToMoB. O0Imue Gu3nyecKue
CBOJICTBA METAJIJIOB

https://m.edsoo.ru/3a6bf2a9

15

CrutaBbl METAJJIOB. DJIEKTPOXUMUYECKUH Psif
HaIpsDKEHUH METaJlIOB

https://m.edsoo.ru/9cb465ac

16

XHMMUYECKHE CBOMCTBA BAXKHCHIITNX METAJIJIOB
(HATpWA, KWK, KaJIBIIMA, MAarHWH, aJTFOMUHHAN) U UX
COEOUHEHUN

https://m.edsoo.ru/4e8bc6fd

17

XHUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX COCAUHEHUIN

https://m.edso0.ru/2393964e

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COEIMHEHUN

https://m.edso0.ru/2e9896ea

19

Pemenue SKCIICPUMCHTAJILHBIX 3a1a4 110 TEMC

https://m.edso0.ru/41538b94
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«MeTaniasl»

Hemerannsl, ux nonoxxenue B [lepuoanueckon

20 cucrtemMe XxumMuueckux 3ymeMeHToB J[. . MenneneeBa u 1 https://m.edsoo.ru/d14bd5a6
0COOEHHOCTH CTPOEHHSI aTOMOB
duznyeckue CBOMCTBa HEMETAIIOB. AJIJIOTPOTIHS

21 HEMETaJUIOB (Ha MpuMepe Kuciaopoaa, ceprl, pochopa 1 https://m.edsoo.ru/41a85f4f
U yTrIepoJa)

29 XHMquCKI{e CBOMCTBA rajoreHoB, CEPHI U UX 1 https://m.edsoo.ru/e6735cad
COCTMHEHU I

23 XHMquCKI{e CBOHCTBA 43072, pocdopa 1 mx 1 https://m.edsoo.ru/e359a2eb
COCTMHEHU I

24 XHMquCKI{e CBOHCTBA YIIICPONA, KPEMHHMA 1 HX 1 https://m.edsoo.ru/ef3a5687
COCTMHEHU I

25 HpHMeHeHIEe BAKHCHLITUX HEMETAIIOB 1 HX 1 https://m.edsoo.ru/e232a911
COeIMHEHU N
O0001IeHNEe U CUCTEMATU3ALINS 3HAHUN 110 TEME

26 «HemeTtanneiy». BerauciaeHus mo ypaBHEHUSIM 1 https://m.edso0.ru/539f71b8
XMUMHUYECKUX PEAKIUN U TEPMOXUMUYECKUE PACUETHI

97 FGI_HGHI/IC axcnnepI/IMeHTaanblx 3a/1a4 1o Teme 1 https://m.eds0o.ru/d93381a5

Hemeramnis

o8 MopyneHas pabotaNe 2 mo TeMam «MeTalibl» U 1 https://m.edsoo.ru/842ahced
«Hewmerammbn»

29 Heopranunueckue u opraHu4ecKue KUCIOTHI. 1 https://m.edsoo.ru/doddec76
Heoprannueckue u opraHnyecKkue OCHOBaHUS

30 YenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1 https://m.edsoo.ru/7ccc2b22

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 30
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11mu KJIACC (0,524)

KosnyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kont bHBI IIpakTHyeckn
n/n yp Bcero 06 poi ¢ P 6a ecxue o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi

XUMHYECKUH diIeMeHT. ATOM. DIIEKTPOHHASA

1 R 1 https://m.eds00.ru/d276bd7b
KOH(UTYpAIs aTOMOB
ITepnoanueckuit 3akoH u [lepnoaudeckas cucrema

2 xuMuueckux anemeHToB . 1. Menaeneesa, ux cBs3b 1 https://m.edso0.ru/143e2df7
C COBPEMEHHOU TEOpHEH CTPOEHUST aTOMOB
Crpoenue BemiecTBa. XUMUYECKast CBSI3b, €€ BHUIBI;

3 MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H. 1 https://m.edsoo.ru/11edbb8f
Bopopoanas cBsi3b
BanentHOoCTh. D1€KTpoOTpUIIATENBHOCTh. CTENEHB

4 oKHcIeHus. BemecTBa MOJIEKYIAPHOTO U 1 https://m.edsoo.ru/1c7e4ba9
HEMOJIEKYJIIPHOTO CTPOCHUS
Knaccudukanus XuMuueckux peakiui B
HEOPraHUYECKON U OPraHuveCcKOil XUMHUHU. 3aKOH

5 P P 1 https://m.edsoo.ru/737884fd
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXpPaHEHUS U
MIPEBPAICHUS YHEPTUU TTPU XUMHUCCKUX PEAKIIUSIX
MonynsHasg padora Nel o paszeny «Teopernueckue

6 Y. P pasiely p 1 1 https://m.edso0.ru/42a9681d
OCHOBBI XUMUW
Mertamibl, ux nojoxxenue B [lepuoaudeckoit cucreme
xumuueckux 3emenToB /. . Menneneesa u

7 A A 1 https://m.edsoo.ru/3a6bf2a9
0COOCHHOCTH CTpoeHUs aToMoB. Ob1Ine puznyeckue
CBOIICTBa METAJJIOB
CI1aBBI METAILIOB. DJIEKTPOXUMHYECKUH P

8 . p pA 1 https://m.edsoo0.ru/9cb465ac
HaIpsHKEHUH METaJUIOB

9 XMUMHYECKHE CBOMCTBA BA)KHENUIIINX METAJJIOB 1 https://m.edsoo.ru/4e8bc6fd
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(HaTpUii, KA, KAIBIMI, MATHUN, ATFOMUHUAN) U UX
COCJIMHECHU I

Hewmerannsl, ux nonoxxenue B [lepuoanueckon

10 cucteMe XxumMudeckux asemenToB . 1. Menneneesa u 1 https://m.edsoo.ru/d14bd5a6
0COOEHHOCTH CTPOEHHUS aTOMOB
duznyeckue CBOMCTBa HEMETAIIOB. AJIJIOTPOTIHS

11 HEMETaJUIOB (Ha MpuMepe Kuciaopoaa, cepol, pochopa 1 https://m.edsoo.ru/41a85f4f
U yrIeposa)

12 HpI/IMeHeHI/\I'e BOKHEUIINX HEMETAJNIOB M MX 1 https://m.eds0o.ru/e232a911
COCTMHEHU N
O0006111eH1E U CUCTEMAaTHU3aIlUs 3HAHUHN 110 TEME

13 «Hemerannpl». BerauciaeHus no ypaBHEeHUSIM 1 https://m.edso0.ru/539f71b8
XUMHUYECKUX PEAKIIUN U TEPMOXUMHUUECKHE PACUETHI

14 ‘I‘)GI_HGHI/IC SKC{IepI/IMeHTaJ'ILHBIX 3aJa4 1o Teme 1 https://m.edsoo.ru/d93381a5

Hewmeramnsl

15 MonyneHas pabotalNe 2 mo Temam «MeTtamibly 1 1 https://m.edsoo.ru/842abced
«Hemeramnbny

16 XUMUS U )KU3Hb 1 https://m.edsoo.ru/d9ddcc76

17 UenoBek B MUpE BEUIECTB U MAaTEPHAIIOB 1 https://m.edsoo.ru/7ccc2b22

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE PE3YJIbTATHI OCBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SIBJICHUW TPUPOJBl, B (OPMUPOBAHUM MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTHYSCKUX 3a7ad M DKOJIOTHUYECKH O0OOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpenie

1.2

Brnanenune cucremMol XUMHUYECKUMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArafoIIne MTOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIJICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAsT Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIA CKEJNeT,
(hyHKIIMOHATBHAS rpyIma, pagukai, MU30MeEpu4, H30MEPBI,
FOMOJIOTUYECKUH PAll, TOMOJIOTH, YIJIEBOJIOPOJbI, KHUCIOPOA- U
a30TCoACpIKaIIUE COCAUHEHHUs, OWOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCAMHEHHS); TEOPHU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTpOeHHs opranudeckux emiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMHUH, (AKTOJOTUUYECKUE
CBEJICHWS O CBOWCTBAaX, COCTaBe, IIOJYYCHHU U O€3011aCHOM
HCIIOJIb30BAHUM BAXKHEHIIMX HEOPraHMYECKUMX U  OPraHUYECKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

ChopmupoBaHHOCTh YMEHMI BBIABIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHITHS MPH OMUCAHUH COCTaBa, CTPOCHUSA U

NpeBpalleHNI OPraHM4eCKUX COSIMHEHUN

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XMUMUYECKYIO CHMBOJIHUKY
JUIL COCTAaBJIGHUS] MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaII€HHOW) (GOpMyNl OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PEaKIuil, U3rOTaBIMBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX

BCHICCTB I WJJIFOCTpAIIMU HUX XHUMHYCCKOI'O0 U IMPOCTPAHCTBCHHOIO
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CTpPOCHHUSI

1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICHKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HUX COCTABY U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COCAUMHEHHH  (YrieBOJIOPOIbI,
KUCIIOPOA ¥ a30TCOAEPIKAIINE COCAWHEHHsSI, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHUs 1o CHUCTEMATUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS OMPEACIATh BUIBl XUMHUYECCKOU CBSI3H B

OpraHMYECKUX COCAUHEHUSIX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHUS TNPUMEHATH: IIOJIOKEHUS  TEOPUU
CTpoeHusl opraHuyeckux BemecTB A.M. Bytieposa st oObsicHeHUS
3aBUCHMOCTH CBOWMCTB BELIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

YrneBo1opobl. Kucnopoaconepxarniue Hu a30TCoJIepKaIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

ChopMHpPOBAaHHOCT, YMEHUM TPUBOJIUTH TPUBHAIbHBIC HA3BaHUS
OT/AEIBbHBIX OPTraHUYECKUX BEIIECTB (ITHJICH, TPOIMWJIEH, aIleTHJICH,
STWJICHTJIUKOJb, TIULEPUH, (EeHoJ, (opMalblIeruj, areraabIerus,
MypaBbHHAs KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasi KHUCIJIOTa, TIJIIOKO3a, (pPyKTO3a, Kpaxmal, LeJUII0JI03a,

TJTUITAH)

2.2

ChopMUpOBaHHOCTh YMEHHH XapaKTePU30BaTh COCTaB, CTPOCHHUE,
¢u3MYecKue W XUMHUYECKHUE CBOMCTBA THIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3THJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPHH, (PEHOJI, ameTaabIeru,
MypaBbHHAsE M YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmall, IeJITHJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHCTUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA Ppa3INIHbIX KJI1aCCOB
OpraHN4YCCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOINX XUMHUYCCKUX

peakLuii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (hopmyt

2.4

CchopMupoOBaHHOCTD YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yroib), CIOCOObI UX

r[epepa60TKI/I H MPAKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHA U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
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METOJIaX Hay4YHOTO MO3HAHUS, UCTOJIb3YEMbIX B XUMUU MIPU U3yYECHUU
BEIIECTB M XUMUYECKUX SBJICHUW (HaAOMIO/IEHUE, W3MEpPEHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTCMHBIC
XUMUYECKAE 3HAHUS U1 TPUHATUS PEUIeHHH B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHI COOJMIOATh TpaBHUJA TOJB30BAHUS
XUMUYECKON TOCYIOM M J1abopaTOpHBIM O000PYJOBAaHUEM, a TaKKe
npaBwia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIUSIMU

110 BBIIIOJTHCHHIO na60paTopHHx XUMHNUYECCKHUX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (TPEBPAIEHUsI OPraHUUECKHUX BEIIECTB MTPU HAIPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHu4YeCKuXx BCUICCTB, ACHATypalud O€eJIKOB Ipu Harp€BaHuH,
IBETHBIC PCAKIINU 66J'IKOB) B COOTBCTCTBHU C IIpaBHJIaMH TCXHUKHU
0e30MacHOCTH TpU OOpalleHHH C BelIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
OKCTIEpUMEHTa B (OpME 3aliCHd YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB

3.4

ChopmupoBaHHOCTHh YMEHHUI TPOBOAUTH BBIYUCIEHUS 110 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa PeaKlMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

W3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKITUH)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3HPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpencTBa MmaccoBoii nH(popmanuu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3Horo MOBEIEHUs B OBITY U TPYIOBOM JEATEIHHOCTH B
HENSIX COXpPaHEHHs CBOErO 370pPOBbS W OKpY’KaIoLIeH NPUPOIHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeNeNIEHHBIX OPraHUYECKUX BELIECTB, MOHMUMAsi CMBICI MOKa3aTels
I[NAK (mpenenbHO JOMYyCTUMON  KOHIICHTpALMU), TMOSICHATH Ha
npUMepax CIoCOObl YMEHbBIIEHUS W TPENOTBPALICHUS HX BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KIJACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus
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TeopeTnyeckue OCHOBbI XUMUU

1.1

Bnanenne cucTEMOM XMMHMYECKMX 3HAaHUK, KOTOpPAas BKIIKOYAECT:
OCHOBOIIOJIATAIOLME  MOHATUA  (XMMHYECKUH  3JIEMEHT,  aTOM,
ANIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIC OpPOUTAIM ATOMOB,
VOH, MOJIEKYJIa, BAICHTHOCTb, JJIEKTPOOTPHUILIATEILHOCTh, CTEIIEHb
OKHCIICHMsI, XMMHUYECKas CBSA3b, MOJIb, MOJISIDHAs Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKasl pemETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M DHJOTEPMUYECKHE,
peakiuy HOHHOrO oOMEHa), pacTBOp, 3JIEKTPOJMTHI, HEIIEKTPOJIMTHI,
JEKTPOJIMTAYECKAs ~ JIUCCOLMALNSA, OKHCIUTENb, BOCCTAHOBHUTEINb,
CKOPOCTh XMMHYECKOM PEaKINU, XUMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUsl DJIEKTPOJUTHYECKON auccormanuu, llepuoauueckuii
3akoH /.M. MenneneeBa, 3aKkOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTUYECKHE CBECHUS O CBOMCTBAX,
cocTaBe, IMOJNy4eHMM U 0€30IaCHOM HCIIOJIb30BaHUM BaXKHEUIINX
HEOPraHWYECKHUX BELIECTB B OBITY M MNPAKTUYECKOM JAEATeNIbHOCTU

YCIOBCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBJISATh XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3YYCHHBIX TIOHSATUH, NPUMEHSTh COOTBETCTBYIOLIUE
MOHATHSL TPU ONUCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M HUX NPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHYECKHX
3HAHUH c MOHATHIMHU u MPEJICTaBICHUSIMHU IPYTrUxX

€CTCCTBECHHOHAYYHBIX IIPECAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOJaMHW HAYYHOI'O IIO3HAHHA BCIICCTB U
XHUMHYECKUX SIBJICHUHU (Ha6J’II-OI[CHI/IC, HU3MCPEHUC, OKCIICPUMCHT,

MOJICIIUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHDb
OKHUCJIICHUSA XHUMHUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
CcoCTaBa, BU XUMHYECKOM CBA3U (KOBaJ'IeHTHaH, HOHHas,
MCTAIJIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘ICCKOﬁ
peHléTKI/I KOHKPCTHOI'O BCHICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I ONPCACIIATh XapaKTEp CPECIbl B BOIAHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHA I(J'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHEC
pCaKkiuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy pcakuuu, HU3MCHCHHUIO CTEIICHEeH
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OKHCIICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKuunu, Y4aCTHUIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE YMEHUH  COCTAaBISITH YpPaBHEHHUS  PEaKIUil
pa3IMYHBIX THUIOB, MOJIHBIE W COKPAIIEHHBIE YPAaBHEHUS PEAKLIHI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPHIX ATH PEAKITUN UIYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUH TPOBOJUTH PEAKIIUH, IMOATBEPKIAONINE
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHWUYECKUX  BEUIECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JACUCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHUJecKass XUMUs

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKO0Ha JA.N. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

dbyHKIMH

2.2

CdopMHPOBAHHOCTh YMEHU XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHuYeckux odyeMmeHTtoB JI.M. MenzaeneeBa, uCHosib3ys
HOHATHS  «S-, P-, O-2JeKTpOHHBIE OpPOHMTAIN», «IHEPIETHUECKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XMUMHYECKUX DJIEMEHTOB M HUX COCAMHEHMH MO TEepUojJaM U TpyIIam

[Tepuoanueckoit cuctembl XumMmudeckux snementoB .M. MenneneeBa

2.3

CdopmupoBaHHOCTh yMEHUN XapakTepu3oBaTh (OMHUCHIBATH) O0OIIME
XMUMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMUHBIX KIaCCOB,
MOATBEPXKJATh  CYIIECTBOBAHHWE TE€HETHYECKOH  CBSI3U  MEXIY
HEOPraHMYeCKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHaBJIMBATb OPpUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpC,I[eJ'IéHHOMy KJIaccy
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(rpynne) coeaMHEHUH (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIBL,

OKCH/IbI, OCHOBAHUSI, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peakumii, cucremarnueckyto HomeHknarypy (IUPAC) u TpuBHaibHbIE
Ha3BaHMSI OTJENbHBIX HEOPraHMYECKHUX BelIecTB (yrapHblil ras,
YIJIEKUCHbIA ra3, aMMMaK, raméHas W3BEeCTb, Heraui€Has H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHUHN XapakTepu3oBaTh (ONMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPK/IAaTh  CYIIECTBOBAaHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKMMH  BEIIECTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBECTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUUECKHI
IKCIIEPUMEHT (pa3lIoKeHHE TIEPOKCHIA BOJOPOAA B TPHCYTCTBUHU
KaTaJn3aropa, ONpeesieHHe CPeIbl PacTBOPOB BEUIECTB C MOMOIIBIO
YHHUBEPCATbHOTO WHAMKATOpA, BIMSHUE pAa3INMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOW peakIuH, peakiuud HOHHOTO OOMeHa,
KadeCTBEHHBIC PEaKIUU Ha Cylb(haT-, KapOOHAT- U XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHUS, pEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metamibl» u «HemeTamib») B COOTBETCTBUU C TPABUIIAMU TEXHUKH
0€30MacHOCTH TPU OOpalleHHH C BEMIeCTBAaMH M J1aOOpaTOPHBIM
000pyI0BaHUEM; NPEJCTABIIATh pe3yJbTaThI XUMHUYECKOTO
JKCIIepUMEHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB

2.8

ChopmupoBaHHOCTh yMEHHMH COONIOAATh TpaBWiIa MOJIb30BAHHS
XUMHUYECKON TOoCylol M 1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
npaBuiia 0OpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XUMHNYCCKHX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIKAIME B OCHOBE MPOMBIIIIEHHOTO MOJIYYEeHUS CEpHOI
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
o0lMX Hay4yHBIX TPHUHIMIAX ¢  OKOJOTHYECKUX MpobieMax

XUMHUYECCKOTO MIPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEACTABICHUNA O XHMUYECKOW COCTaBISIOLIECH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpA, POJIM XUMHUU B T[IO3HAHUU
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SBJICHUWA TPHPOJABI, B (OPMUPOBAHWU MBIIIJICHUS H KYJIbTYPBI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOJAMMOW JIs
pelIeHUsT TPAKTHYECKUX 3aJa4 U OKOJOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TOJY4aeMyl0 M3 pa3HBIX HCTOYHHUKOB

(cpencTBa MaccoBO KOMMYHHKAIMH, ceTb IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUECKH
1[e71eco00pa3HOro MOBENEHUsI B OBITY M TPYHOBOM JESATEIBHOCTH B
LEIAX COXPAHEHMS CBOETrO 3J0POBbS M OKPYKAIOLIEH NPUPOIHOU

cpeibl

3.4

Oco3HaBaTh  OMACHOCTh BO3JICHCTBUSI HAa IKUBBIE OPraHU3MBI
ONpENENEHHBIX BEIIECTB, TOHUMAs cMbIci nokazatens [1/IK, moscHsaTh
Ha TpUMepax crnocoObl YMEHBIIEHUS U TPEIOTBPAIICHHUS UX BPEIHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM TIOHATHUSl «MaccoBas [JOJIA BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BeI[eCTBA WM 00bEMA Ta30B MO W3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ @dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAHCHUS SHCPIrun
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHUH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HHMKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOCHUS OpPraHUYECKUX

coenquHenn A.M. byrinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemiecTB. [‘omosorus, wusomepus.
XHUMHU4YECKasi CBSI3b B OPraHUYECKHX COCIUHEHUSX — OJWHApHBIE U KpaTHBIC

cBs3u. [IpencraBienne o kiaccuukanuy OpraHuIeCcKUX BEIIECTB

1.3

Homenknatypa opraHviueckux COEIMHEHUH (cHcTeMaTHuyecKas) U TPUBHAJIbHbIE

Ha3BaHMS BaKHECHIITIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHMU psAa. MeTtaH uU 3TaH —
MPOCTEHINNE TMPEACTABUTEIN aJKaHOB: (U3MYECKHE M XUMHUYECKHE CBOWUCTBA
(peakuu 3aMelieHus] W TOPEHMsI), HaxXOXKJICHWE B TMPHUPOJE, TOJydeHHUE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHHI psi. DTWIEH W NPONUJIEH —
MPOCTENIINE MPEICTAaBUTENN AJIKEHOB: (DU3MYECKHe M XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKUCICHHUS W

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 u MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus nojuMmepusanun). [lomydyeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHA, TOMOJIOTUYECKHI P, AHGTI/IJ'ICH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I THUAPpUPOBAHUS, TAJIOICHUPOBAHWA, THApAaTAllUuH,

l"OpCHI/ISI), MOJIYYCHUC U TPUMCHCHUC

2.5

ApeHLI. benzon: CoCTaB, CTPOCHHC, q)HBH‘leCKI/Ie U XHUMHUYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHHUEC U IIPUMCHCHUC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHNYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIY4YCHUC U TIPUMCHCHUC. TokcuyHOCTB
ApPCHOB. I'eneTnyeckas CBs3b MCXKAY YTJIICBOAOPOAaMH, TPHUHAMICKAIIUMU K

Ppa3JINYHbIM KJIacCaM

2.6

[IpupoHBIe HICTOUYHUKH YTI1eBO10poI0B. [IpupoHblii ra3 u nomyTHele HePTIHbIE
ra3sl. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepabOTKH HEPTU: MEPETOHKA,

KPEKUHT (TepMHUUYECKUH, KaTaauTudeckuit), nuponus. [TpoaykTsl mepepaboTKu
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He(TH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yronp u

MPOIYKTHI €0 mepepaboTKH

Kucnopoacoaepxaiye opraHu4ecKue COCTMHCHHS

3.1

[IpenenpHbIE OJHOATOMHBIE COUPTHI. METaHOI U 3TAHOMI: CTPOCHHUE, (hU3NIECKHE
U XUMHMYECKHE  CBOMcCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJllaMH,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoaHble CBSI3HM MEXIY
MOJIEKYJIaMU CIUPTOB. JeficTBHE METaHOJIa U 3TaHOJIa HAa OPraHu3M 4YeJIOBEKa.
MHOroaToMHBIE€ CIIUPTHL. DTHIICHIJIMKOJb U TIUIEPHH: CTPOCHHE, (prU3ndecKue u
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  UICJIOYHBIMH  METallaMH,
KayecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBue Ha opraHusm

YCJI0BCKa. HpI/IMCHeHI/IC rIIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoJI:  CTPOEHHME MOJEKYNbl, (u3nueckue W XUMHUYECKHE CBOMCTBA.

Toxcuunocts ¢penomna. [Ipumenenue denomna

3.3

Anpaerunibl ¥ KeToHbl. DOpMaIbIETH I, alleTaNbJACTHI: CTPOEHUE, (PU3HUECKHUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIE

peaxuun), noJydeHrne u IpuMeHeHue

3.4

OnHOOCHOBHBIE TpezeNbHble KapOOHOBBIE KHUCIOThI. MypaBbuHAsi M YKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KHACIOT. MBIa Kak COJIM BBICIITHX Kap6OHOBI)IX KHUCJIOT, UX MOIOHOICC ,Z[GﬁCTBI/IG

3.5

CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOMKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [IpumeHnenne >xupoB. buonoruyeckas posib

KUPOB

3.6

VYrieBopl: cocTaB, Kiaccu(HKaus yrieBoAoB (MOHO-, TU- U TIOJUCAXapHIbI).
I'moko3a — mpocTedImii MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
(busnyecKkre 1 XUMHUYECKHE CBOMCTBA (B3auMoaeiicTeue ¢ ruapokcugaom meau( 1),
OKHCJICHHEe aMMMa4dHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiEHHE,
OpO’KEHHME TJIIOKO3bl), HAXOXKJICHHE B MPHUPOJE, NMPUMEHEHHE, OHOJIOTHYecKas
poib. DoTtocunTe3. PpyKTO3a Kak U30Mep TIIFOKO3bl. Kpaxmai u 1euioo3a Kak
npupoaHbie mosmMepel. CTpoeHHME KpaxMmajia W IHeJUToo3bl. dusnyeckue u

XHMHUYECKHE CBOMCTBA Kpaxmaja (FI/I,Z[pOHI/IS, KauCCTBCHHAA pCaKuus C I/IOI[OM)

A30Tcozlep>1<aume OpPraHN4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(l)OTepHBIe OpraHn4eCKUuC COCAMHCHUA. dusznueckue u
XHUMHUYECKHE CBOMCTBA aMHHOKHCJIOT (Ha nmpumMepe FHI/IHI/IHa). buonorunyeckoe

3HaYE€HUE aMHMHOKHUCIOT. Ilentuabl

4.2

benku kak NpUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCIWHCHUA. HepBI/I‘{Haﬂ,

BTOpUYHAsl U TPETHYHasl CTPYKTypa OelkoB. XHWMHUYECKHE CBOHCTBAa OEJIKOB:
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TuApOJIn3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU HaA Ocnku

BbIcOKOMONIEKYISIPHBIE COETUHEHMS

5.1

OcCHOBHbBIE MOHATUS XUMHH BBICOKOMOJIEKYISPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINU, CPEIHSAS MOJIEKYIISIpHas
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUM —

nmoJmmepusalnsa 1 NOJUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl M3Yy4YEHHMS] BELIECTB U HX IPEBPALCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

XUMHUYECKUH d71eMeHT. AToM. SIapo aToma, M30TOMBI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTHYecKre YPOBHHM, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d-3IEMEHTHI.
Oco0eHHOCTH pacTpeIeiCHs] SJEKTPOHOB MO0 OPOUTAISIM B aToMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(UTYpallHsl aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMHU4eCKux snemenToB 1. 1.
MenneneeBa. CBsizp nepuoAnvecKoro 3akoHa W Ilepuoamyeckoil CcHCTEMBI
xuMuueckux anemeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MMH TMPOCTBIX M CIIOXKHBIX BEHICCTB IO TPyIIaM M IEPHOJaM.

3HadyeHHe MNEPHUOANYICCKOr'0 3aKOHa B PA3BUTHUHN HAYKU

1.3

Crpoenue BemiectBa. XHUMHUYECKas CBA3b. BHIBI XMUMHWYECKOM  CBS3H
(koBaJIeHTHAsT HETOJISIPHAs W TOJspHAs, HWOHHAs, MeTauindeckas). VoHbI:
KaTHUOHBI 1 aHHOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BaneHTHOCTE. QHGKTpOOTpI/II_IaTCJ'IBHOCTB. CreneHb OKUCIICHUS

1.5

BeniectBa MOJICKYJIAPHOI'O U HEMOJICKYJIIDHOI'O CTPOCHUS. 3aK0H NOCTOSHCTBA
cocTaBa BellecTBa. THIIBI KPpUCTAJUIMICCKUX peH_IéTOK. 3aBHCUMOCTh CBOMCTBA
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘IGCKOﬁ peH_IéTKI/I. Ilonsatue o JAUCHICPCHBIX
cucreMax. VMCTUHHBIE M KOJUIOMIHBIE pacTBOPHI. MaccoBast 10Jis BEIIECTBA B

pacTBOpe

1.6

KJ'IaCCI/I(I)I/IKaI_II/IH HCOPraHNYCCKUX COCIUHEHHUH. HOMeHKJ'IaTypa HCOPraHNYCCKUX

BCIICCTB

1.7

Xumunueckas — peakuus.  Kiaccudukanms — XMMHUYECKMX — peakuuid B
HEOPraHMYeCKONM M OPraHMYECKON XMMHH. 3aKOH COXPAHEHHUS MaccChl BEILECTB,

3aKOH COXpAaHCHUA U NPCBpPAIICHUA SOHCPTUH ITPHU XUMHUYCCKUX PCAKIIUAX
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1.8

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumbie peakiuu. XuUMHYECKoe paBHOBecue. DaKTOphl, BIHUSAIOIIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. IIpunnun Jle Ilarense

1.10

DnekrponuThdeckas aucconnanus. CunbHble W cialbie dekTposuthl. Cpena
BOJOHBIX PAaCTBOPOB BCHICCTB: KHCJIasd, HeﬁTpaJIbHafI, oIejIo4YHas. PCaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC pCaKkuuunu

Heoprannueckas xumus

2.1

Hewmerannel. Tlonoxenne HemetamioB B Ilepuoauueckoit cucteMe XMMHUECKUX
anemeHnToB [I.VMI. MenneneeBa 1 0COOEHHOCTU CTpOEHUS aTOMOB. Pu3nyeckue

CBOMCTBA HEMETAJJIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IPUMEpPE KUCIOPOAA, CEPBI,

dbocdopa u yriepoaa)

2.2

XWMHYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJOT€HOB, CEphbl, a30Ta,
docthopa, yrmepoga W KpEeMHUS) U HUX  COCAUHEHHH  (OKCHJIOB,
KHUCJIOPOJICOZEPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

BaXKHEUIINX HEMETAIJIOB U UX COETUHEHNN

2.3

Mertamnel. [lonoxxenue metamioB B Ilepronnyeckoil cucreMe XHUMHUYECKUX
anemenToB JI.11. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JECKTPOHHBIX 000J0UEK
atomMoB MeTayioB. O0mue dpuzndeckue cBoicTBa MeTayioB. CIIaBbl METAJIOB.

DIIEKTPOXUMHUYECKUH P/l HAPSHKEHUH METAIIIIOB

2.4

XUMHYECKHE CBOWCTBA BAKHEHIIMX METAIOB (HATpWUM, KalauWid, KaJbIUi,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKeJIe30, Melb) U UX coeauHeHuid. OOmme

CIIOCOOBI IMOJIY4CHH MCTAJLJIIOB. HpI/IMeHeHI/Ie MCETAalJIOB B 6BITy U TCXHHUKC

2.5

I'enetnyeckas cBI3b HCOPraHNMYCCKUX BCUICCTB, IPHHAMIICKAIIUX K pa3JIMYHbIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponpr xumMun B o0OecreyeHHH BKOHOFHHGCKOﬁ, 9HepreTH‘IeCKOﬁ u HHH.ICBOﬁ
6630HaCHOCTI/I, Pa3sBUTHHU MCAWIMHBI. ITonsTe o HAaY4YHBIX MCETOJAX IMO3HAHUS

BCIICCTB U XUMHUNYCCKUX peaKI_II/Iﬁ

3.2

Hpe,[[CTaBJ'ICHI/If{ 00 O6H_II/IX HAaYYHBIX MNPUHIOUIIAX MTPOMBIIUICHHOI'O IOJIYYCHHA
BaKHEUIIIMX BEIIECTB. YEI0BEK B MHUPEC BCHICCTB U MATCPUATIOB!: Ba)KHEHIIINE
CTPOUTCIIBHBIC MaTCpHaJibl, KOHCTPYKIHWOHHBIC MATCPUAJIbI, KPACKH, CTCKIIO,
KepaMuKa, MaTCpHaJibl I 3SJICKTPOHUKH, HAHOMATCPHUAJIbI, OPraHUYCCKHC U

MUHepaJIbHbIE Y00peHus

3.3

Xumus u 3A0POBBC HYCJIIOBCKA: TIIpaBHJIa HUCIIOJIb30BAHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30I1aCHOr0 KCIOJIb30BaHMS npernapaTroB OBITOBOI XMMUU

B IIOBCEQHEBHOM KU3HU
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Ilepeuenn yueOHO-MeTOAMYecKOro odecneyeHusi. Cnimcok auTepaTrypsbl (OCHOBHOM M
JAOTOJIHUTEJILHOM)

I'.E. Pym3utuc, ®©.I'. ®enpaman: yuebuuk mo xumun 10 kiacc 6a30BbIi ypOBEHb;
I'.E. Pym3utuc, ®©.I'. ®enpaman: yueOHuK 1o Xxumuu 11 kmacc 6a30BbIil ypOBEHB;
A.A. Kapuosa, A.H. Jlekun: Xumus 10 kiacc npouiibHbIA ypOBEHb;

H.E. Ky3uenosa, A.H. JleBkun: 3amaunuk no xumun 10 xiacc;

H.E. Ky3uenosa, A.H. JleBkun: 3amaunuk no xumuu 11 kiacc;

Poccuiickas snextporHas 1mikosa https://resh.edu.ru/.

oakwnE

48



	По учебному плану школы по очно-заочной форме обучения на уровень СОО на учебный предмет «Химия» отводится 100 часов.

