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@enepanbHas paboyast mporpamma o yyeoHomy npeamery «Xumus» (0a30BbIi ypOBEHB)
(mpenmeTHast 061acTh «EcTecTBEHHO-HAYUHBIE TPEIMETHI») (Jajiee COOTBETCTBEHHO — MPOrpaMMa 110
XUMMH, XMMUS1) BKIIFOUAET TOSACHUTEIBHYIO 3aIIUCKY, COJAEpKaHUE 00yUEeHHUs], IJIaHUPYEMbIE
pe3yJbTaThl OCBOEHMSI IPOTPAMMBI 10 XUMHH, IUIAHUPYEMBIE PE3YIbTAThl, TEMATHUECKOE
IJIAHUPOBAHUE.

[TosicHuTenpHas 3aMKCcKa OTpaXkaeT oOIIue eI U 3aa4d U3YyYCHHUS] XUMUH,
XapaKTEPUCTHUKY IMCUXOJOTUYECKUX MTPEANOCHUIOK K €€ H3y4EeHUI0 00YyJaroIIMMUCs, MECTO B
CTPYKTYype y4eOHOTrO IIJIaHa, a TAKXKE MOIX0IbI K OTOOPY COJIEpIKaHUs, K ONPEACICHUIO TUIAHUPYEMBIX
pe3ynbTaTOB U K CTPYKTYPE TEMATHUYECKOTO IJIAHUPOBAHHUS.

Conepkanne 0OydeHUs PACKPBIBACT COJCPKATESIbHBIC TUNHUH, KOTOPBIC MPEIIaratoTCs IS
00513aTeILHOTO U3YYECHUSI B KXKJIOM KJIacCe Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

[Inanupyemble pe3yabTaTbl OCBOCHHS IPOrPaMMBbI IT0 XUMHH BKJIIOYAIOT JUYHOCTHBIE,
MeTanpeaIMeTHbIE Pe3yIbTaThl 32 BECh IEPHUO 00yUEHHUs Ha YPOBHE CPEAHEro 001Iero oopa3oBaHus, a
TAKXKC MPEAMCTHBIC NTOCTUKCHU A 06yanOHI€FOC$[ 3a Ka)K)IBIfI IroJg O6y‘-ICHI/I$[.

IHosicHUTELHAA 3aAIIUCKA

[IporpamMma 1o XuMuu Ha ypoBHE CpeHEero o0iiero oopazoBaHus pa3padoTaHa HA OCHOBE
®denepanpHoro 3aKoHa OT 29.12.2012 Ne 273-D3 «O6 o6pazoanuu B Poccutickoit Deaepanumy,
TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS (eliepaIbHOM 00pa3oBaTeIbHON IPOrpaMMBbl CPETHEro OOIIEro
obpazoBanus (OOII COO), nmpeacrapieHHbIx B DenepaibHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, ¢ yu€rom Konneniuu npenoiaBanusi yaeOHOTO mpeamMera « XuMus» B
00pasoBaTeNbHBIX opranu3anusax Poccutickoit denepanuu, peamu3yronuX OCHOBHBIE
oOpa3oBaTelibHbIE IPOTrPAMMBI, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUSI BOCIIUTAHUS B
Poccuiickoit deneparuu Ha nepuo 10 2025 roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.)

OcHOBY OJIXOJI0B K pa3pabOTKe MPOrpaMMbI 110 XUMUH, K ONPEAETIeHHIO O0IIel cTpaTerut 00y4eHus,
BOCITUTAHUS U Pa3BUTHUS OOyUAIOMINXCS CPelICTBAaMU yueOHoro mpeamera « Xumus» i 10-11
KJIaCCOB Ha 0a30BOM ypOBHE COCTaBUIIM KOHIENTyalbHbIe MostoxkeHus ®I'OC COO o
B3aMMOO0OYCIIOBJICHHOCTH IIeJIeH, CoJiepKaHus, pe3yabTaToB 00yueHus U TpeOOBaHUIl K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

B cooTBeTCTBHY ¢ TaHHBIMH ITOJIOKCHHUSIMH ITPOrpaMMa 1o XUMHH (0a30BbIA YPOBEHB) HA YPOBHE
cpenHero oOmiero oopasoBaHus:

YCTAaHABJIMBACT 00s13aTeNIbHOE (I/IHBapI/IaHTHOG) MMpECAMETHOC COACPKAHHUEC, OIIPCACTIACT
KOJIMYCCTBCHHBIC U KAUCCTBCHHBIC €0 XAPAKTCPUCTUKU HA KAXKIOM 3TAIIC U3YYCHUA ITPEAMCTA,
npeaycMarpuBacT IIPUHOUIIBI CTPYKTYPUPOBAHUS COACPIKAHUS U PACIIPCACIICHUSA €ro 110 KJIaCcCaM,
OCHOBHBIM pa3acjiaM U TCMaM KypcCa;

Ta€T MPUMEPHOE pacIpe/iesieHne yIeOHbIX YacoB M0 TEMAaTUYECKUM pa3jielaM, PEKOMEHIyeT
MIPUMEPHYIO MOCIEeI0BATENBHOCTh H3YUSHHsSI OTJENBHBIX TEM Kypca ¢ YUETOM MEKIIPEIMETHBIX U
BHYTPHU-TIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO MpOoIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroMInXCs
10-11 xnaccos;

JIaeT MCTOANYCCKYIO HHTCPIIPETAUTIO enen N3y4YCHUA MPCAMETA Ha YPOBHC COBPEMCHHBIX
MIPHUOPUTETOB B CUCTEMC CPCAHETO O6H_I€1"O O6pa3OBaHI/I$I, COHep)KaTCHLHOﬁ XapaKTCPpHUCTUKU
IUIaHUPYCEMBIX PE3YyJIbTATOB OCBOCHUA OCHOBHOM OGpGBOB&TCJ’ILHOﬁ porpaMmal CpE€aHECTO 0611161"0
O6pa3OBaHI/I${ (JII/I‘-IHOCTHBIX, MCTAIIPECAMCTHBIX, Hpe,Z[MeTHLIX), OCHOBHBIX BHUJ0B y‘-IeGHO-



M03HABATEIbHON ACATEIBHOCTH 00yUaroIerocs o OCBOCHHUIO conepxkanus npeamerta. [1o Bcem
Ha3BaHHBIM TO3ULUAM B IIPOrpaMMe 10 XUMHUHU COOJI0eHA TPEEMCTBEHHOCTD ¢ (heiepaabHON
pabodeii mporpaMMoii OCHOBHOTO 00111ero odpa3oBanus Mo XuMuu (s 8—9 KiraccoB
00pa3oBaTeNbHBIX OpraHu3anuii, 0a30BbIil YPOBEHbD).

XuMuueckoe 00pa3oBaHue, MOTyIaeMOe BEITYCKHUKaMH 0011e00pa30BaTebHON OpraHu3aluy,
SIBJISICTCS] HEOTHEMJIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIY)KUT 3aBEPILAIOIIUM ITAIIOM
peain3anuy Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, IPUCYIIUX
L[EJIOCTHOM CUCTEME XUMHUYECKOT0 00pa30BaHus. DTH IICHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB
IpUpPOJibl, (POPMUPOBAHUST MUPOBO33PEHUS U OOIICH KYJIbTYpPhI YEJIOBEKA, a TAKIKE SKOJIOTMICCKU
000CHOBAaHHOTO OTHOMICHHSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpene. Peannsyercs Xumuueckoe
oOpa3oBaHue 00YJAIOMINXCSI HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus CpPEICTBAMU YIeOHOTO
npeaMeTa «XUMHSD», COJICPKaHUe U MOCTPOCHHE KOTOPOTO ONPE/ICICHBI B IPOrpaMMe 110 XMMHUH C
yqéTOM CHGHI/I(l)I/IKI/I HAayKU XUMHHU, €€ 3HaueHHUs B IIO3HAHUU npupoanl 1 B MaTCpHaJ’IBHOﬁ KNU3HU
00IIIecTBa, a TaAKXKE ¢ YUETOM OOLIMX LeNIeH U PUHIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpeiHero odiero oopasosanus B Poccuiickoit denepanunu. Tak, Hanpumep, npu
(hopMUPOBAHUH COJIEPXKAHUS TIPeIMeTa « XUMUSD YUTEHBI CIIEAYIOIINE TIOJIOKEHHS O CrielnpuKe U
3HAYCHHUHU HAYKU XUMUMU.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAeT 0COOYIO POJIb B COBPEMEHHOM
LMBUJIU3AIMH, B CO3/TAaHUU HOBOI 0a3bl MaTepuaibHON KyabTyphl. OHa BHOCUT CBOH BKJIaJ] B
(dbopMHpOBaHHE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHHS, B CO3/IJaHUE LIEJIOCTHOTO MpeACTaBIeHUs 00
OKPY’KaIOIlleM MUpPE KaK O €JUHCTBE MPUPOIbI U YeI0BEKa, KOTopoe (popMHpyeTcss B XUMHH Ha OCHOBE
ITOHMMaHHS BEIIECTBEHHOTO COCTaBa OKPYKAKOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXTY
CTPOEHHUEM BEIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3auMOAEHUCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTalla HEOTHEMIIEMOM YacThIO
MHUPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIEIIHOTO TPYy/Aa U )KM3HU KaXKJO0Tr0 4ieHa O0IIecTBa.
CoBpemeHHast XMMUS Kak HayKa co3ujaTeNlbHas, Kak HayKa BBICOKUX TEXHOJIOTUI HampaBjeHa Ha
pelieHre rio6aabHbIX MPo0IeM YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA

B cootBercTBUU ¢ OOMIMMHU LETSIMHU U IPUHLIUIIAMU CPETHETO 00IIero 00pa3oBaHus COepKaHUE
npeameta «Xumus» (10—11 kmaccpl, 6a30BbIi YPOBEHb N3YYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO
Ha OOIIEKYIbTYPHYIO MOATOTOBKY 00yUarouxcs, HEOOX0IUMYIO UM ISl BHIPAOOTKHU
MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEITHOTO BKJIIOUEHUS B KHU3Hb COLIMYMA, ITPOIOJIKEHHS
00pa3oBaHus B pa3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBisomuMHy peaMeTa « XuMus» SBISIOTCS 0a30Bble Kypchl — «Opranudeckasl XuMus» U
«OO0m1ast 1 HeoOpraHM4YecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI1 HAYKHU: CUCTEMa 3HAHHM 110 HEOPraHUYECKOM XUMHH (C BKIIOYCHHEM 3HAHUN U3
oOmieit XuMuM) U oprannueckoil xumuu. opMHUpoBaHKUe JaHHOW CUCTEMbI 3HAHUH MPU U3Y4YECHUU
npeaMera o0ecredrnBaeT BO3MOKHOCTh PACCMOTPEHHS BCET0 MHOTO00pa3us BEUIECTB HA OCHOBE
0OLIUX MOHITUI, 3aKOHOB ¥ TEOPUN XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranundeckas XuMusi» 1 «OO011as 1 HeopraHuyeckast XUMHsD»
copMHpOBaHa B MPOrpaMMe 10 XMMHH Ha OCHOBE CHUCTEMHOTO MOAX0/1a K U3YUYeHHIO Y4eOHOTro
MaTepualia 1 00yciI0BICHAa HCTOPUUYECKH 0O0CHOBAaHHBIM pa3BUTHEM 3HAHUI Ha ONpeenEHHbIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMuecKO XMMUH BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUH CTPOCHHUS OPraHUYECKUX COEIMHEHNH, a TAK)KE HA YPOBHE CTEPEOXUMHUUYECKUX
U 3JIEKTPOHHBIX MPEACTaBICHUH O CTpoeHuH BellecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BellecTBax
JIAl0TCS B Pa3BUTUHU — OT YIJIEBOJIOPOJIOB JIO CIOXKHBIX OMOJIOTMUECKH aKTUBHBIX cOeAMHEHM. B kypce
OpraHu4ecKOi XMMUHU MOIYy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0



o0pa3oBaHUs NIEPBOHAYATBHBIC TIPEJCTABICHUS O XUMUYECKOU CBSI3U, KIIACCU(PUKAITUOHHBIX
MpU3HAKaX BEUIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLIMH.

[Tox HOBBIM YIJIOM 3pEHUS B IIpeaMeTe «XUMUs» 0a30BOTO YPOBHS pacCMAaTPHUBACTCS U3yYEHHBINH Ha
YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus TEOPETUICCKUI MaTepHal U PaKkTOJIOrHYECKUE CBEIACHUS O
BEIIIECTBAaX U XUMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Ias 1 HeOpraHuIeckass XuMus»
00y4aroIIUMCsI TPEOCTABISICTCS. BO3MOXKHOCTh OCO3HATh 3HAUCHUE TIEPHOIUYECKOT0 3aKOHA C
O6HIeTeOpeTI/I‘IeCKI/IX 1 METOOOJIOTHUYCCKUX HO3I/IHI/H\/JI, FJIY6)I(6 MOHATb UCTOPHUICCKOC UBMCHCHUC
(GYHKIHH 3TOTO 3aKOHA — OT 0000MIatoIIeH 10 OOBSICHSIONICH U TIPOTHO3UPYIOICH.

Ennnas cucrema 3HaHUM O BaXKHEMILIMX BEMIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHHUH,
a TaK)KE 0 XUMHUUECKHUX PEaKIUsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MTPOTEKaHUs JOTIOTHIETCS B
kypcax 10 u 11 xi1accoB anemMeHTaMH CoAepKaHUsl, UMEIOIIMMU KYJIbTYPOJOTUYECKUI U MPUKIaIHOM
XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IMOHUMAHUIO B3aUMOCBS3H XUMHHU C IPYTUMHU HAyKaMU,
PacKpBIBAIOT €€ POJIb B MO3HABATEIBLHOM M MPAKTUUECKON JIEATETLHOCTH YeJIOBEKa, CITIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHHS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUUCCKUX MPUITIOKECHHIMA
XUMUH, TIOMOTAIOT BBIIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHOU JIMYHOCTHO 3HAYMMBIX
npobJieMax, CB3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIIMBATh HH()OPMAITUIO U IPUMEHSTD €€ IS
TIOTIOJIHEHHS 3HAHUM, PEIICHUS MHTEJUIEKTYAIBHBIX U IKCIIEPUMEHTATBHBIX HCCIEA0BATEIbCKUX
3amad. B nenom coneprkanue yaeOHOTo mpeaMera «XUMUsD» TaHHOTO YPOBHS U3YUCHHS
OPHEHTHPOBAHO Ha (OPMHUPOBAHKE Y 00YUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JIsl TOHUMAaHHMS
(bunmocockux uae, TaKMX KaK: MaTepruaIbHOE €IMHCTBO HEOPTAHNYECKOTO M OPTaHHYECKOTO MHPA,
00YCJIOBJICHHOCTb CBOMCTB BEIIIECTB MX COCTABOM M CTPOEHHEM, TT03HABAEMOCTh IMPUPOIHBIX SIBJICHHMA
MyTEM DKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUNIA MEXy HOBBIMU (DaKTaMHU U TEOPETUICCKUMHU
MPEANOCHIIKaMH, OCO3HAHUE PO XUMHH B PEIICHUN YKOJOTUUECKHUX TTPOOJIeM, a TaKkkKe mpoosieM
cOepe)eHUs SHEPTETHUYECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX TEXHOJIOTHH U MaTEPHUAJIOB.

B nnane perienust 3a1a4 BOCIIUTaHUS, Pa3BUTHS U COLUATN3AIMN 00Y4alOIINXCs IPUHSATHIE
MPOrpaMMO MO XUMUHU MOJXO/IbI K OIIPENIEIICHUIO COIepKAHUS U MIOCTPOCHHUS IPEAMETa
npeaycMaTpuBaoT GopMHUpPOBaHUE YHUBEPCAIbHBIX YU€OHBIX AEUCTBUN, UMEIONINX 0a30BO€ 3HAUCHHE
JUI pa3IMyYHbIX BUJOB JIEATEILHOCTH: PElIeHUs pobiieM, IOUCKa, aHaIu3a U 00paboTku
uHpopMalru, HeOOXOAUMBIX IS MPUOOPETEHHUS OIbITa MPAKTUYECKON U UCCIIEeI0BATENIbCKON
NeSITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XHUMHH.

B nmpakTtuke npenogaBaHusl XMMUU KaKk Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs Tak U Ha YpOBHE
cpenHero o0riero 00pa3oBaHus, MpU ONPEACTICHUH COAepKATEIbHOM XapaKTePUCTHKH 1esen
W3Y4EHHUS MPeMETa HaIPaBJIEHUEM MEePBOCTENICHHON 3HAUMMOCTH TPAAUIIMOHHO MPU3HAETCA
(dbopMHpOBaHHE OCHOB XMMHUYECKON HayKu Kak 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHMS,
MPAKTUYECKON JEeSITEeIbHOCTH YeNIOBEKa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTYphL. C
METOAUYECKOM TOUKH 3PEHHUS TaKOI MOIXO0 K OMPEICIICHUIO LIeJe U3y4eHUs MpeIMeTa BISETCS
BIIOJTHE OTIPaBIaHHBIM.

CoriacHo TaHHOM TOYKE 3PCHHUS TJIAaBHBIMH LIEISIMUA U3YyUCHHS MTPEeaMeTa «XUMus» Ha 0a30BOM
ypoBHe (10-11 ki1.) sBusrOTCS:

(I)OpMI/IpOBaHI/Ie CHCTEMBI XUMHYECKHUX 3HAHMH KaK Ba)KHEUIIIEH COCTaBIISIONIEH CCTGCTBCHHO'Hay‘IHOﬁ
KapTUHBI MUpa, B OCHOBC KOTOpOﬁ JICKAT KIIIOYCBBIC IIOHATHA, CI)yHI[aMeHTaJIBHBIC 3aKOHBI U TCOpUU
XUMHUH, OCBOCHHUC SA3bIKa HAYKHU, YCBOCHHUC U IOHUMAHUC CYIIIHOCTH JOCTYIIHBIX O606H.[€HPII>1
MHUPOBO33PCHUYCCKOTO XapaKTEepa, O3HAKOMIICHUEC C I/ICTOpI/IeI‘;I HUX pa3BUTHUA U CTAHOBJICHUA,

(bOpMI/IpOBaHI/Ie H pa3BUTUC HpeI[CTaBHeHI/Iﬁ 0 HAYYHBIX METOAaX IMO3HAaHUA BCHICCTB U XUMHWYCCKUX
peaxunﬁ, HCO6XOIII/IMBIX JJIA HpI/IO6peTeHI/IH YMeHI/Iﬁ OpPUCHTHUPOBATHCS B MUPEC BCUICCTB U
XUMHWYCCKUX ﬂBHCHHﬁ, HMCIOIUX MECTO B IIPUPO/JIC, B HpaKTH‘leCKOf/'I U IOBCEIHEBHOM KHU3HU,



pPasBUTUC yMeHI/Iﬁ 1 CII0CO00B ACATCIBHOCTH, CBA3aHHBIX C H3,6JIIOI[€HI/I€M 1 00BbICHECHUEM
XUMHUYCCKOI'O SKCIICPUMCHTA, CO6JIIOI[GHI/IGM IIpaBuiI 0e30I1acHOTo 06pameHH51 C BCIICCTBaAMH.

Hapsiny ¢ aTiM conepikaTenbHast XapaKTepUCTUKA LIeNeH U 33/1a4 U3y4CHUs MPEeIMETa B IPOrpaMme 1o
XMMHUHU YTOUYHCHA U CKOPPCKTUPOBAHA B COOTBCTCTBUUC HOBBIMH IPUOPUTCTAMU B CUCTEMC CPCAHETO
obiero odpazoBanus. CerojHs B MpenojaBaHul XUMHUH B OOJIBILICH CTEIIEHH OTAAETCS NPEANIOYTCHUES
IIPaKTUYECKONH KOMIIOHEHTE COJEpyKaHUsl 00yUeHM s, OpDUEHTUPOBAHHOM Ha ITOATOTOBKY BBIITYCKHHUKA
0011e00pa30BaTeNbHOM OpraHnu3aluy, BIaICIOIEero He HAO0POM 3HaHUH, a (PYHKIIMOHATBHOMN
IrpaMOTHOCTBIO, TO €CTh cnocobamMu 1 YMCHUAMHU AKTUBHOT'O IMOJTYUCHUA 3HAaHUH U IMPUMCHCHUS UX B
peaHBHOﬁ JKU3HU U PCIICHUA ITPAKTUYCCKUX 3a1a4.

B 31011 cBsI3M pu U3yyeHUN npeameTa « XuMus» JOMUHHUPYIOIee 3HaUYeHHE TPUOOPETAIOT TaKue
LEJIH U 33]1a41, KAK:

ajanranusi oOyJaroumxcs K yCJIOBUSIM JUHAMUYHO pa3BHBAIOIIErocs Mupa, (popMupoBaHue
MHTEJJIEKTYaJIbHO Pa3BUTOM JINYHOCTHU, TOTOBOM K cCaM000pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIBHOMY IPUHATHIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dhopmupoBaHe Y 00YJArOMINXCS KITFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITIETCHITHH ), UMEIOIINX
YHUBEpCAIbHOE 3HAYCHUE IS PA3INYHBIX BUJIOB JACSITEIHPHOCTH: pEIIeHUs MpoOIeM, MOucKa, aHaIn3a
1 00paboTku nH(pOpMAIK, HEOOXOIUMBIX JIJIST TPUOOPETEHHUS OTIBITA S TETHLHOCTH, KOTOpast
3aHMMAaeT BaXKHOE MECTO B IMMO3HAHUM XUMUH, a TAKKE I OLEHKH C ITO3UIIAN 9KOJIOrMYeCKOM
0€30TMacCHOCTH XapaKTepa BIUSHUS BEMIECTB M XUMHUYECKUX TPOIIECCOB HA OPTaHU3M YeJIOBEKA U

IMPHUPOAHYIO CPEY,

pa3BUTHE NO3HABATEJIBHBIX HHTEPECOB, MHTEIIEKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyuaronuxcs: cnocoOHOCTH CaMOCTOSTENILHO MPUOOPETaTh HOBBIE 3HAHUS MO0 XUMHUH B COOTBETCTBUU
C )KM3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIL30BAaTh COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH IS
MOMCKA U aHaJIN3a y4eOHOM 1 HaydyHO-TIOMYASPHON HH(OPMALIMU XUMUYECKOTO COJepKAHUS;

(hopMHPOBAHKE U PA3BUTHE Y OOYUAIOIIMXCS ACCOIMATHBHOTO M JIOTHYSCKOTO MBIIILJICHHS,
HaOIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOMMBI, B YaCTHOCTH,
IIPH IUIAHUPOBAHUH M IMPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIUTAHUE y 00y4aromUXcsl YOSk IEHHOCTU B TYMaHUCTHYECKOW HANPaBIEHHOCTH XUMHUH, €€
BAYKHOU POJIU B PELICHUH ITI00ATBHBIX MPOOIEM palliOHAIBLHOTO MPUPOAOIOIb30BaHNS, MTOMIOJIHEHUS
SHEPreTHUYECKUX PECYPCOB M COXPAHEHHS MPUPOJHOIO PAaBHOBECHSI, 0CO3HAHUS HEOOX0MMOCTH
OepeXKHOr0 OTHOIICHUSI K IPUPOJIE U CBOEMY 3[I0POBBIO, a TAK)KE MPUOOPETEHHUS OIIBITA
WCIOJIb30BAHUS MOJIYYEHHBIX 3HAHUH /711 IPUHATUS TPAMOTHBIX PEIICHUN B CUTYallUsIX, CBSI3aHHBIX C
XUMHYECKUMU SIBIICHUSMHU.

]_IGJ'II/I U 3a1a4U1 U3YUCHUS IIPEAMETA «XUMUS» TMOJIyYHJIN HO,I[pO6Hy}O MCTOANYCCKYIO MHTCPIPLCTAIINUIO
B paszciic ((HJ'IaHI/IpyeMBIe PE3yIbTaThl OCBOCHUS MPOTPAMMEBI 110 XUMUN, 6J1aroz[ap;1 qyemy
obecreyeHo 46TKOe MNpEeaACTaBJIICHHUEC O TOM, KaKHE€ 3HAHUA U YMCHUSA UMCHOT MTPAMOC OTHOHICHUC K
peam3anumn KOHerTHOI\/’I JA(SA1051

B yueGHOM mnaHe cpeanero ooiiero oopazoBaHus mpeaMeT « XuMHs» 6a30BOro YpOBHS BXOJUT B
COCTaB MpeaMeTHOM obmacTi «EcTecTBeHHO-Hay4HbIE TpeaMeTh». OO0IIee YiciIo Yacos,
PEKOMEHI0BAHHBIX 7S M3y4eHus: XuMuu — 68 dacos: B 10 kmacce — 34 yaca (1 yac B Henenio), B 11
knacce — 34 vaca (1 gac B HeJento).

Conep:xanue o0yuenuslO kiaace

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMUH



IIpeamer opraHn4YeCcKOl XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B I10Jy4EHUN HOBBIX
BELLECTB U MaTtepuasioB. Teopus cTpoeHus opranndeckux coennnenuii A.M. byrneposa, e€ ocHOBHBIE
nosioxkeHust. CTpyKTypHbIe (pOpMYIIbl OpraHMUECKHX BemecTB. ['oMomorus, nzoMmepus. XumMuyecKast
CBA3b B OPraHUYECKUX COCAUHEHUAX — OAVMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o knaccu(UKaUM OpraHMYecKuX BemecTB. HoMeHkIaTypa opranndeckux
COEIMHEHU (cucTeMaTH4ecKas) U TpUBHAIbHbIEC HA3BaHUS BaKHEHILINX IPEICTaBUTENIEH KIIAaCCOB
OPraHUYECKHUX BELIECTB.

3chepnMeHTaﬂmee METOAbI U3YUYCHHUSA BCIICCTB U UX npeBpame}mﬁ

O3HakomileHHE ¢ 00pa3laMy OPraHUYeCKUX BELECTB U MaTepHalaMH Ha UX OCHOBE, MOAEIMPOBAHNE
MOJIEKYJI OPraHUYECKUX BELIECTB, HAOIIOIEHUE U ONMCAHUE IEMOHCTPALIMOHHBIX OTIBITOB 110
MIPEBPALEHUIO OPraHUYECKUX BELLECTB MPU HarpeBaHu! (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN psAf. MeTaH U 3TaH — MPOCTEUIINE IPEICTABUTENIN
aJIKaHOB: (PU3UYECKHE U XMMHUECKHUE CBOMCTBA (peaKklMM 3aMEIIeHNs U TOPEHHUSI), HAX0XKJIEHUE B
MIPUPO/JIE, IOJy4YEHUE U IPUMEHEHNE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKNN PsiA. DTUIIEH U IPOIWIEH — POCTEMIIINE
MIPEICTAaBUTENN aJIKEHOB: (PU3NYECKHE U XMMUYECKHE CBOICTBA (peaK[ui T'HpUPOBaHHUs,
raJIor€HUPOBAHUS, THIpAaTalli{, OKHCIICHUS U TIOJMMEpU3allin), OJIy4eHne U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunoyranueH-1,3: cTpoeHue, BaxHeHIne XuMUYECKUE CBOMCTBA
(peakuus nmonuMepu3zanun). [loyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKHUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psl. ATIETHIICH — MPOCTEHIIINIA
MIpe/ICTaBUTENb AJTIKWHOB: COCTaB, CTPOCHHE, (PM3MYECKUE U XUMUYECKHE CBOMCTBA (peakluun
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATALIH, TOPEHMUS] ), IOJTyYSHHE U IPUMEHEHHE.

Apensbl. benzoun: cocTaB, cTpoeHue, pu3ndeckre U XMMUYECKUE CBOMCTBA (peaklny TaJloreHUPOBaHUS
Y HUTPOBAHUS), MOJIy4€HUE U pUMeHeHe. Toyou: cocTaB, CTpoeHue, PU3NYECKHe U XMMHUECKHE
CBOMCTBa (peaKuy raJloreHUpoOBaHUs U HUTPOBAHUS ), IOTy4YE€HUE U IpUMEHEeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHUeckas CBsI3b MEX]y YIIIE€BOJAOPOJAMH, IPUHAICKAIUMHU K PA3IMYHBIM KIIaCCaM.

1 KypcuBOM B TEKCTE BBIZIEJICHBI 3JIEMEHTHI COAEPKaHUS yueOHOro MaTepraa, KOTOpbIe H3Y4aloTCsi B 03HAKOMHUTENILHOM IUIaHE U He
BKJIFOYAIOTCSI B COCTaB MpeAMeTHBIX pe3ynbraTtoB ocBoeHuss POIT COO Ha 6a30BOM ypoOBHE.

[IpupoaHble HCTOYHUKH YrieBoA0poa0B. [Ipupoaublii ra3 u nomnyrHeie HeTsHbIE Ta3bl. HedTh 1 e
npoucxoxaenue. CriocoOsl nepepadoTku He(TU: TePEeroHKa, KPEKUHT (TePMHUYECKUN,
KaTaJduTH4ecKuil), mupoinus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHUE B TPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBII yroib U MPOoayKThI €ro nepepaboTKu.

3KCHepI/IM6HTaJIbeIe M€ETOIbl U3YYCHHSA BCIIECTB U UX npeBpameHnﬁ O3HaKOMJICHHE C
o6pa3uaMH IJ1aCTMAacCC, Kay4yKOB U PE€3UHbI, KOJIJICKITUN «He(bTb» u ((yFOJ'H:)), MOJCINPOBAHUC
MOJICKYJI YTJICBOAOPOAO0B U I'aJIOTCHOIIPONU3BOAHBIX, ITIPOBECACHUC npaKanecxoﬁ pa60T1>1: MOJIyYCHHUC
OTUJICHA U U3YYCHUC CT'O CBOMCTB.

Pacuérnble 3amaun

Brraucnenus mno YPaBHCHUIO XUMHYECKOMN pCaKknun (MaCCH, O6’béMa, KOJIMYCCTBA HCXOJHOT'O
BCIICCTBA UJIU MMPOAYKTA pEaKIU 110 NU3BECTHBIM MaCCE, O6’LéMy, KOJIMYCCTBY OJHOT'O U3 UCXOIHBIX
BCIICCTB WK IPOAYKTOB peaKI_II/II/I).

Kuciiopoaconep:kamme opraHuueckue coeInHeHHsI



[IpenenpHbIE OTHOATOMHBIE CIIUPTHI. METaHOI U ATAHOJI: CTPOCHHE, (PU3NIECKUE U XUMHUECKHIE
CBOICTBa (peaKuM C aKTUBHBIMU METAJUIAMH, TaJIOT€HOBOIOPOIaMU, TOPEHUE), IPUMEHEHHUE.
BonopoaHbie cBsA3M MEKy MOJIEKYJIAMH CIIUPTOB. /[eficTBHE METaHOJIa U ATAHOJIA HA OPraHU3M
YEJI0BEKA.

MHOroaToMHbIE€ CIIUPTHI. DTUICHTIIUKOIb U TIIMIEPUH: CTpOeHHE, GPU3NUIECKUE U XUMUYECKHE
CBOICTBa (B3aMMOJIEMCTBHE CO LIETOYHBIMU METAJUIAMU, KAUECTBEHHAs peaKlysi HA MHOIOATOMHbIE
cnupthl). JlelficTBue Ha OpraHu3M yesnoBeka. [IpumeHenne riuneprHa u STUIICHTJIUKOJIS.

@DeHOoJI: CTPOEHHE MOJIEKYJIbI, PU3NYECKHE U XMMHUYECKUE CBOMCTBA. TOKCMYHOCTH (peHOIa.
[Ipumenenue denoua.

Anbnerunpl 1 KeToHbl. @opManbAeru, aleTanbIerull: CTpOeHHE, (PU3NUECKUE U XUMUYECKHE
CBOICTBa (peakuy OKUCIEHHUS U BOCCTAHOBJICHNUS], KAUECTBEHHbIE PEaKLIUN), TOTy4eHUE U
MIPUMEHEHHE.

AneToH: cTpoeHue, pU3ndeckre U XMMHUECKHEe CBOMCTBA (PeaKkIMi OKUCICHHSI U BOCCTAHOBJICHUS),
MIOJIy4eHUE U IPUMEHEHHE.

OaHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHasl KUCIOTHI: CTPOCHHE,
¢buznyeckue U XuMUYeCKHe CBOWCTBA (CBOMCTBA, 00IIMeE /Ui Kilacca KUCIOT, peaklus dTepuuKaiun),
noJiyueHue 1 npuMeHenue. CreapuHoBasi U 0JIEMHOBAs! KUCJIOTHI KaK MPEeACTaBUTEHN BBICIINX
KapOOHOBBIX KUCJIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEe IeiiCTBHE.

CrnosxHble 3(hupbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 ciokHbIX 3pupoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. bruosornueckas posib )KUPOB.

VYrieBoapl: cocTaB, KiIacCUpUKAIKS yriIeBOA0B (MOHO-, IU- M TIoJIMcaxapu/sl). [ mroko3a -
MPOCTENIINI MOHOCAaXapua: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbl, (PU3HUECKHUEe U XUMUYECKUE CBOMCTBA
(B3ammoneiictue ¢ ruapokcuaoM Meau(Il), okucnenne ammuadHbiM pacTBOpoM okcuga cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE TIIIOKO3bI),HaX0KIEHUE B PUPO/JIE, TPUMEHEHHE, OMOJIOrHYecKast poJib.
®oTtocuHTe3. DPyKTO3a KAaK U30MEP TIIHOKO3BI.

Caxapo3a - mpeAcTaBUTENb AUCAXAPUAOB, THIPOIIN3, HAX0KICHUE B IPUPOJE U IPUMEHEHHUE.

KanMaJ'I " OCJIJII0JIO3a KaK IMTPUPOJHBIC ITOJIMMEPEIL. CTpOGHI/Ie KpaxmMajia U HECJIFOJIO3EI. duznyeckue
1 XMMHYECKHE CBOMCTBA Kpaxmaljia (FI/I,I[pOJ'II/IB, Ka4CCTBCHHAasA pCaKuusa C I/IOI[OM).

JKCepuMeHTaJbHbIe METOIbl H3YUYeHHsl BellleCTB U UX nmpeBpameHuii [Iposenenue, HabmoACHNE
Y OIMCAHKE JIEMOHCTPAIMOHHBIX ONIBITOB: TOPCHUE CIIUPTOB, KAUECTBCHHBIC PEAKIIUU OJTHOATOMHBIX
cupTOB (OKHCIIeHUE 3TaHoa okcuaoM Meau(1l)), MHOroaTOMHBIX CITUPTOB (B3aUMOICHCTBHE
rimnepuHa ¢ ruapokcuaom meau(ll)), anpaeruaoB (OKMCIIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumgom meau(Il), B3ammomericTBre Kpaxmaia ¢ HOJIOM), POBEIACHUE
MPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnbie 3agaun

Brraucnenus mno YpPaBHCHUIO XUMHYECKOMN pCaKknun (MaCCH, O6’béMa, KOJIMYCCTBA HCXOJHOT'O
BCIICCTBA UJIU MMPOAYKTA pEaKIU 110 NU3BECTHBIM MAaCCC, O6’LéMy, KOJIMYCCTBY OJHOT'O U3 UCXOIHBIX
BCIICCTB WK IPOAYKTOB peaKI_II/II/I).

A30TcoepKalue OPraHnYecKue coeTHHeHus!

AmuHbI. MeTHIIaMUH U aHUIJIUH: COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (ropeHI/Ie,
B3aHMO/JICHCTBHE C BOJOH U KI/ICHOTaMI/I).



AMHHOKHCIIOTHI KaK aM(OTepHBIE OpraHnveckue coequHeHus. u3nyeckre 1 XMMU4eCKnue CBOWCTBA
aMUHOKHCIIOT (Ha IpUMepe INHMIMHA). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTup.

benku kak npupoaHbIE BEICOKOMOJIEKYIISIpHBIE coequHenus. [lepBuunas, BTopudHas U TpeTUYHAs
CTPYKTypa OeKOB. XMMUYECKUE CBOMCTBA OCIIKOB: THAPOJIH3, ICHATYpAllUsl, KAUeCTBEHHbBIC PEaKIHH
Ha OEJIKH.

3KCHepI/IMeHTa.TII)HI)Ie METOABbI U3YYCHUSA BCIICCTB U UX npenpamenm‘i Ha6JIIOIICHI/I€ " OITMCaHHC
ACMOHCTPALIMOHHBIX OIIBITOB: JCHATYpalHa 0OeIKoB IIpHU Harp€BaH1uu, IBETHLIC PCAKIIUU OCJIKOB.

BLICOKOMOJIQKy.TIﬂprIe COCAMHCHUSA

OcHOBHBIE TIOHATHSI XUMHH BRICOKOMOJIEKYJISIPHBIX COSTUHEHUN: MOHOMED, IOJIMMEP, CTPYKTYPHOE
3BEHO, CTETICHb MOJUMEPHU3ALINH, CPEAHIS MOJIEKYIIsipHas Macca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN — MOJTMMEPHU3ALUS U MIOJTMKOHACHCAIHS.

[TnacTMacchel (MONMMATUIICH, TOTUIPOIIIIEH, TOIUBUHIIXIOPUI, TOIKCTUPOI). HaTypanbHblil u
CHUHTETHYECKUE KayuyykH (OyTaaIueHOBBIN, XJOPONPEHOBBINA U U30MPEHOBBIN). BosoKHa: HaTypasibHbIE
(XJI0TIOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KapOH 1
JIaBCaH).

JKCNePUMEHTAJIbHBbIE METO/Abl H3YYEHHS BELIECTB U UX NpeBpalieHu il
O3HakoMJieHHE ¢ 00pa3liaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.
MexnpeamerHblie CBSI3H

Peanusanus MmexnpeaMeTHBIX CBA3EH IPU U3y4EHNH opraHnyeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS YePE3 UCIOIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U OHATHH,
SABJIAIOIMAXCS] CACTEMHBIMU JUISl OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYyYHOTO IIUKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE TIOHATHUS: IBJIEHUE, HAYYHBIN (DaKT, rUMoTe3a, 3aK0H, TEOPUs, aHAIIU3,
CUHTE3, KJIacCu(UKaLNs, IEPHOTUIHOCTD, HaOII0IEeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJACITUPOBAHHUE.

®duszuka: MaTepus, SHEPTHsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHl ypOBEHb, BEIIECTBO,
Tesn0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, (PU3NUECKHE BETUYMHBI U €IUHUIBI UX U3MEPEHUS.

buosnorus: kieTka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3mMe, GOTOCUHTE3, OMOJIOTHUECKH
aKTUBHBIC BemiecTBa (OCIKU, YIIAEBOIbI, KUPHI, (HEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIEeBbIC MMPOAYKTbI, OCHOBBI PALIMOHAJIBHOI'O ITUTAHUA, MOIOIIUEC CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMETHYCCKHUC IIPCIIapaThbl, MaTCpUajibl U3 HCKYCCTBCHHBIX U CUHTCTUICCKUX
BOJIOKOH.

11 kiaace
TeopeTrudyeckne 0CHOBbI XMMHH

XUMHYCCKUH dJIEMEHT. ATOM. ﬂ,[[pO aToMa, U30TOIIbI. BHGKTpOHHaH 000J10YKa. 3HepreTI/IquKI/IC
YPOBHH, ITIOAYPOBHHU. ATtoMHEIE Op6I/ITaHI/I, s-, P-, d- snemenTel. OcoGeHHOCTH pacnpeaciiCHUud
QJICKTPOHOB 110 Op6I/ITaJIHM B aTOMax 3JICMCHTOB IICPBbIX IlEET]Z:IpéX NEepruoaoB. BHCKTPOHHB.H
KOH(bHpraHHH aTOMOB.

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucrema xummuueckux inemeHToB [[.1. Menneneesa. CBs3b
MEpUOINYECKOTr0 3aKoHa U [lepruoanueckont cucremsl Xumuieckux anemenToB .M. Menneneesa ¢
COBPEMEHHOU TeOopuel CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX



9JICMCHTOB U 06p33y€MBIX HWMHU MPOCTHIX U CIOKHBIX BEHICCTB I10 I'PYIIIIaM U IIEPpHUOaaM. 3HaucHUE
MEPUOAUYCCKOr'0 3aKOHA B PA3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHUUYECKast CBsA3b. Bubl XUMHUUYECKOM CBSI3U (KOBaJICHTHAs! HETOJISIpHAS U
MOJISIpHAs, HOHHAS, MeTaJUTHYecKas). MexaHu3mMbl 00pa30BaHUsI KOBAICHTHOW XUMHUYECKON CBSI3U
(oOMeHHBIN U JOHOPHO-AKIIENITOPHEIH ). BogopoaHas cBs3b. BaleHTHOCTD. DIEKTPOOTPHUIIATETHHOCTb.
Crenenp okucienus. IOHbI: KATHOHBIM AaHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSL. 3aKOH IIOCTOSHCTBA COCTaBa BELECTBA.
Tunsl KpUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAININYECKON
PELIETKY.

[TousiTie 0 AUCHIEPCHBIX cUcTeMax. MICTUHHBIC U KOJUTOMIHBIE paCTBOPBI. MaccoBas J10Jis BEIIECTBA B
pactBope.

Knaccudukanus Heoprannueckux coeauHeHnii. HomeHkiiatypa HeopraHnyeckux BEIEeCTB.
I'eneTnyeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKANUX K PAITMYHBIM KJIACCAM.

Xumnyeckas peakuus. Kinaccupukanus XuMHUUECKUX peakuil B HEOPraHUYECKOM U OpraHuyecKoi
XUMHH. 3aKOH COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MPEBpAIleHUs YHEPT U NTPU
XUMUYECKUX PEAKIHUAX.

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3inyHbIX (hakTopoB. OOpaTuMBbIE peakui. XUMHUYECKOEe
paBHOBecHe. DAKTOPHI, BIUSIONIME HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Ipunun Jle [laTense.

DnexTpoauTHyeckas auccoruanus. CuibHbIe U caalble AMeKTpoanuThl. Cpesia BOJIHBIX pacTBOPOB
BEIIECTB: KUcCJasl, HeUTpaabHas, menoyHas. [lonstue o Bogopoanom nokasarene (pH) pacteopa.
Peakuuu nonsoro ooMeHna. ['naposn3 HeopraHM4eCKUX U OPraHUYEeCKUX BEIIECTB.

OKuCANTENEHO-BOCCTAaHOBUTEbHBIE peakiuy. [loHsTHe 00 3MeKTpor3e paciiiaBoB U pacTBOPOB
coselt. [IpuMeHeHue aneKTpoamn3a.

JKcnepuMeHTaJIbHbIE MeTO/Ibl H3yYeHH sl BelleCTB U UX npeBpameHuii J[emorcTpaus Tadmuiy
«ITepnoanyeckas cuctrema xumudeckux 3neMeHToB /.. MenneneeBay, n3yueHue MoJeNei
KPUCTAJUTMYECKUX PEIIETOK, HAOIOICHUE U OITMCAHNE IEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB
(pa3norkeHue mepoKCcuaa BOJIOPOia B MPUCYTCTBUM KaTaau3aTopa, ONpeIelieHue CpeIbl PaCTBOPOB
BEILIECTB C MIOMOIIBI0 YHUBEPCATILHOTO HHIMKATOPA, PEaKIIMi HOHHOTO 0OMEHa), TPOBE/ICHHE
MPaKTUYECKOU padboThl «BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKIIHI.

Pacuérnnie 3agaun

Pacuértnl mo YpaBHCHUAM XUMUYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC paC‘léTH, paC‘léTH C
HCIIOJIB30BAHUECM IMOHATHA «MAaCCOBas J0JIs1 BEIICCTBaA).

Heoprannyeckasi xumms

Hewmeramnnel. [lonoxenue HemeraiioB B Ilepuoauueckoii cucreMe XuMuueckux semMeHToB J[.1.
MeneneeBa 1 0COOEHHOCTU CTPOEHUs aTOMOB. PU3nUecKrue CBONCTBA HEMETAIUIOB. AJTIOTPOIIUS
HEMETaJIOB (Ha MpUMepe KUCIopoa, cephl, pochopa u yriepoaa).

XUMHUECKHE CBOMCTBA BaXKHEHIIIMX HEMETAJUIOB (raJloreHOB, cephl, a30Ta, Gpocdopa, yriepoaa u
KPEMHHUS) ¥ UX COCTUHEHUN (OKCHIOB, KUCIOPOCOAEPKAIINX KHCIOT, BOJOPOAHBIX COSAMHEHHH).

HpI/IMeHCHI/Ie Ba)KHEMIIIMX HEMETAIIOB U UX COEIUHECHUIA.

Meramnel. [lonoxenue meraiios B [lepruoanuecko cucreMe XuMHUECKUX d1eMeHTOB J[. 1.
MenpeneeBa. OCOOEHHOCTH CTPOCHHSI AIEKTPOHHBIX 000J04YEK aTOMOB MeTaljioB. O01mue



¢u3nveckue cBoiicTBa MeTauoB. CIIaBbl METAIJIOB. DIEKTPOXUMHUYECKUH Pl HATTPSHKECHHUH
METAJLIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAIOB (HATPUM, KUK, KadbllMid, MarHUM, aTFOMUHUH, [IUHK,
XpOM, KeJe30, MEJlb) U X COCAUHEHUH.

Oo6mue criocoObl omydeHust MeTamuioB. Meramtyprus. Kopposus meramioB. CriocoObl 3alUTHI OT
Kopposuu. [IpumeHeHue MeTaioB B ObITY 1 TEXHUKE.

3chepnMeHTaﬂmee METOAbI U3YUYCHHUSA BCIICCTB U UX npeBpameHm‘/i

I/I3y‘-IeHI/IC KOJIJICKIINU «MeTamibl 1 CIIJIaBBI», 06p33HOB HEMCTAJJIOB, pCHICHUC SKCIICPUMCHTAJIbHBIX
3aJ1a4, HaOJIFO/ICHUE M ONTMCAaHUE IEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBUE
THApPOKCHUAa AJIIOMUHUSA C PAaCTBOpPAMU KUCIIOT U HIGJIO‘-IGI;'I, KauCCTBCHHBIC PCAKIIMNU HAa KATHOHBI
METaJIOB).

PacuéTHble 3a1aun

Pacuérbl macchl BemecTBa uian 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WM
00BEMY O/IHOTO U3 YJaCTBYIOLUX B pEaKLMU BEUIECTB, pacué€Thl Macchl (00bEMaA, KOJIMYECTBA
BEIIECTBA) MPOJIYKTOB PEaKLH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMud ¥ ;KU3Hb

Ponb xumuu B o0ecrieueHuu 3KOJ0THYECKON, JHEPreTUYECKO 1 MUIIEBOM O€30M1aCHOCTH, Pa3BUTHH
MeIuUUHBL [[oHATHE 0 HayYHBIX METO1aX MO3HAHUS BEIIECTB U XMMUYECKUX PEAKIUH.

Hpe)ICTaBJ'IeHI/Iﬂ 00 O6HII/IX HAaYYHBIX ITPUHIUIIAX IMTPOMBIIIJICHHOT'O ITOJIYYCHHA BaXKHEUIITNX BCIICCTB.

YenoBek B MUpPE BEILIECTB U MAaTEPHANIOB: BXKHEHUIIINE CTPOUTEIbHbIE MaTepraibl, KOHCTPYKIIMOHHBIE
MaTepHabl, KpacKu, CTEKIIO, KepaMUKa, MaTepUabl Ui AIEKTPOHUKH, HAHOMAaTepuabl,
OpraHMYecKre U MUHEpalbHbIE YA0OpEeHus.

XuMHUS U 3I0pOBBE YEIOBEKA: MpaBUiia UCIIOJIb30BaHUS JIEKaPCTBEHHBIX MTPENapaToB, MpaBuia
0€301MacHOTO UCMOIb30BaHUS MpenapaToB ObITOBOM XMMUU B TIOBCETHEBHOM KU3HU.

Me:knpeaMeTHbIe CBSI3H

Peanuzarus MexXnpeIMETHBIX CBSI3€H MPU N3YYeHUH OOIel 1 HeopraHudeckoi xumun B 11 kiacce
OCYILIECTBIISICTCS Yepe3 UCHOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX TOHITUIMA, TaK U MOHSATHH,
SIBJISFOIIUXCSI CHCTEMHBIMH TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAY4YHBIC TTIOHATHUSA: Hay‘leIﬁ q)aKT, TUI0Te34a, 3aKOH, TCOPHA, aHAJIN3, CUHTC3,
KJIaCCI/I(bHKaLIHH, MNEPUOANYIHOCTD, Ha6J'IIOI[CHI/Ie, OKCIICPUMCHT, MOJACIUPOBAHUC, UBMCPCHUC, SIBJICHHUC.

dusuka: MaTepusi, JHEPrus, Macca, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII,
PaZMO0aKTUBHOCTh, MOJIEKYJIa, SHEPTeTHUYECKU YPOBEHbB, BEIIECTBO, TEJI0, 00BbEM,arperaTHoe
COCTOSIHME BEIIECTBA, (PU3MUECKHIE BETMYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: KJICTKa, OpraHu3M, SKOCHUCTEMA, 6I/IOC(I)epa, MakKpO- U MUKPO3JIEMCHTbI, BUTAMHWHBI, oOMeH
BCIICCTB B OpraHu3Me.

Feorpa(bml: MHWHCPAJIbI, TOPHBIC TOPOJLI, ITOJIC3HBIC UCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.

TexHomorus: XuMu4IecKas MNPOMBINIJICHHOCTDb, METAJLITYPIrus, IIPONU3BOACTBO CTPOUTCIIbHBIX
MaTepuajioB, CEIIbCKOXO3MCTBEHHOE IMPOU3BOACTBO, IMUIICBAA IIPOMBIIIJICHHOCTD, (I)apMaI_IeBTI/I‘IeCKaH
MPOMBIIIJIICHHOCTD, MPOU3BOACTBO KOCMETHUYCCKUX ITPETIapaToOB, MPOU3BOACTBO KOHCTPYKIIHMOHHBIX
MaTCpruaIOB, SJICKTPOHHAS NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.



H.]'IaHpreMLlepe3yJII>TaTbIOCBO€HI/IHI[p0FpaMMbIHOXI/IMI/II/IHaypOBHecpeI[Hel'OOﬁHlel"OOﬁpal}OBaH
us

JIMYHOCTHBIE pe3yJdbTaThbl

OI'OCCOO ycranaBnmuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHS 00YJAIOIIUMUCS ITPOTPaAMM
cpeanero o0riero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U IpeAMETHBIM). Hay4Ho-
METOIUYECKON OCHOBOH ISl pa3pabOTKH TUTAHUPYEMBIX PE3YJIBTATOB OCBOCHHUSI IPOTPAMM CPEIHETO
o011ero 00pa3oBaHUs SBIISIETCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/.

B cooTBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOA0M B CTPYKTYPC JUIHOCTHBIX PE3YJILTATOB
OCBOCHMA MMpeaAMCETA «XUMHSD» Ha YPOBHE CPpECAHLCTO OGHICFO O6pa3OBaHI/I$I BBIJCJICHBI CIICAYIOIIUC
COCTaBJIAOIIUC:

0CO3HaHUE OOYYAIOIMMUCS POCCUMCKON TPaXTaHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPENIETICHUIO;

HaJIn4Yue MOTHBAITUHU K 06y‘I€HI/IIO;

[eJICHANTPaBICHHOE PA3BUTHE BHYTPEHHUX YOKICHUN TUYHOCTA Ha OCHOBE KITFOYEBBIX IIECHHOCTEH U
HMCTOPUYECKUX TPAIUINN 0a30BOIM HAYKH XUMUU;

TOTOBHOCTB U CITIOCOOHOCTH OOYUYAIOIIMXCSI PYKOBOACTBOBATHCS B CBOCH JIEATETLHOCTH IIEHHOCTHO -
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIIAMH IIEJIOCTHON CHCTEME XUMHUECKOTO 00pa30BaHMS;

HaJIN4YHEC IPpaBOCO3HAHUA 9KOJIOTHYECKOU KYJIbTYPBI U CITOCOOHOCTHU CTaBUTH oejim u CTpOUTH
JKHN3HCHHBIC ITJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE YUeOHOU U
BOCITUTATENbHOM EATEIbHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKUMHU, COLIMOKYIIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU M UJI€aJIaMU POCCUHCKOTO TPakIaHCKOTO O0IIeCcTBa,
MPUHATHIMU B OOIIECTBE HOPMaMU U MpaBUIIaMH MOBEJCHHU S, CIIOCOOCTBYIONIMMU MpolieccaM
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HDABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH OOYUaIOIIUXCS.

JImuHOCTHEIE PE3YIbTAThl OCBOCHUA IMTPEAMETA «XUMHUS OTpaXaroT C(bOpMI/IpOBaHHOCTB OIIbITa
MMO03HABATEILHOMN 1 HpaKTquCKOfI JCATCIIBHOCTH 06yqafoumxc>1 110 pcajin3alluu IMMPUHATHIX B
O6H.I€CTBC HeHHOCTCﬁ, B TOM YHCJIC B HaCTH.

1) rpaIaHCKOro BOCIIMTAHUSA:

OCO3HaHHUs 00YUYaAIOUUMUCS CBOMX KOHCTUTYIIHOHHBIX IIPaB U 00s3aHHOCTEH,

YBa)KEHHUSA K 3aKOHY U MPABONOPSIKY;

MPEACTABJICHUS O COLMATBHBIX HOPMaX W IPaBUjIaX MEXKIMYHOCTHBIX OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOW NESATENLHOCTHU MIPH CO3JAHUH YU€OHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJIHEHUU XUMUYECKIX IKCIIEPUMEHTOB;CIIOCOOHOCTH
MOHUMATh U IPUHUMATh MOTHUBbI, HAMEPEHHSI, IOTUKY U apTYMEHTHI IPYTUX MPH aHATU3€ PA3ITUYHBIX
BUJIOB Y4€OHOI 1eATeTbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHNSA:

HEHHOCTHOT'O OTHOICHUSA K HCTOPUUICCKOMY U HAYYHOMY HACJIICIUIO OTE€YECTBEHHOM XUMMHU,



YBKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTHUECKOTO MPUMEHEHHS XUMUH,
OCO3HAHUS TOTO, YTO AOCTHUKEHUS HAYKU €CTh PE3YJIbTAT JUTUTEIbHBIX HAOIOICHUM, KPOIIOTIMBBIX
SKCIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSHHOTO TPY/Ja YYEHBIX U IPAKTUKOB;

HHTCPCCAa U MO3HABATCIIbHBIX MOTHBOB B MOJIYYCHHUH U IIOCIICAYIOIICM aHAJIN3C I/IH(I)OpMaI_II/II/I (o)
MEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTCUECTBCHHOM XHUMHU,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHHUA:
HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O MMOBCACHM,

CIIOCOOHOCTH OIICHUBAThL CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMU ABJICHUAMU, U IPUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEACHHUEC U IMMOCTYIIKU CBOUX TOBapHHICﬁ C HOSI/IHI/II\/'I HPaBCTBCHHLBIX U
IPpaBOBBIX HOPM U OCO3HAHHUE HOCJ'ICI[CTBI/Iﬁ OTHUX MMOCTYIKOB,

4) popMupOBaHMS KYJIbTYPHI 310POBbS:

MMOHUMAaHMSI [ICHHOCTEH 3/I0POBOTO M 0€3011acCHOTO 00pasa KU3HU, HEOOXO0IMMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOJTI0IEHUS TPABIIT OE30MTACHOTO OOpaIEHHs ¢ BEIIECTBAMH B OBITY, TOBCETHEBHOW KU3HU U B
TPYIOBOM JEATENBHOCTH;

MOHUMAHHUS IEHHOCTH MPAaBWJI MHAMBHUIYAJIbHOTO U KOJUIEKTUBHOTO O€301acHOTO TIOBECHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U JKU3HU JIFOJIEH;

OCO3HAHHS MOCIICICTBUI U HETIPHUATHS BPEIHBIX MIPUBBIYCK (YIOTPEOJICHHS aTKOTOJIsl, HAPKOTHKOB,
KypeHHs1);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMITIETEHTHOCTH B y4€OHO-UCCIIEIOBATEILCKOU JIEATEILHOCTH, OOIIIECTBEHHO
MOJIE3HOM, TBOPUYECKOHN U APYIUX BUMAX ACATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOC Y4aCTHC B PCIICHUHU ITPAKTHYCCKHX 3a1a4 COHHaHBHOﬁ HaIIpaBJICHHOCTHU (B
paMKax CBOCTO KJ1acca, HIKOJ'IBI);

HHTEPECA K IPAKTUYCCKOMY U3YUCHUIO npo@eccnﬁ Ppa3iin4HoOro poaa, B TOM 4YHCJIC HA OCHOBE
IMIPUMECHCHUSA IPEAMETHBIX 3HAHUH 110 XUMUU,

YBaXEHHUSI K TPYLY, JIOASIM TPylia U pe3yibTaTaM TPYAOBOM AeATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBI60py HH,Z[PIBI/I,[[yaJILHOﬁ TPaCKTOPHUH 06pa30BaHI/I$I, 6y,[[y1.].[€171
HpO(bGCCI/II/I " pCajin3alin COOCTBEHHBIX KH3HEHHBIX IIAHOB C y‘IéTOM JIMYHOCTHBIX UHTCPCCOB,
CIIOCOOHOCTEH K XUMHUH, UTHTCPCCOB U HOTpe6HOCTeI71 o6mecma;

6) HK0JIOrN4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKH 11e71ecO00pa3HOr0 OTHOIIEHHS K MPUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHUS JKU3HH Ha
3emire;

IMOHHMAaHUS II100aIbHOTO XapaKTepa 3KOJIOTHYCCKUX l'IpO6J'IeM, BJIMAHUSA SKOHOMHUYCCKUX ITPOLIECCOB
Ha COCTOSAHHUC HpHpOI[HOﬁ 1 COIlMAIbHOMI CpCabI;

OCO3HaHusA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKEHUIN XUMUH JJIs peuICHUs BOIIPOCOB
palluOHAJIBHOT'O IPUPOAOIIOTIB30BAHUA,



AKTUBHOTO HENPUATHS NEUCTBUM, IPUHOCSIINX BPEJl OKPYXKAIOLIEH IPUPOJIHOM Cpee, yMEHUS
IIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMUECKUE TIOCIIEACTBUS IPEAIIPUHUMAEMbIX IEHCTBUHN U
IIPEAOTBPALLATD UX;

HAJINYHS PA3BUTOTO SKOJOTHYECKOTO MBIIIICHHS, SKOJIOTHUECKON KyIbTYpPbI, OIBITA JESITEILHOCTH
HKOJIOTUYECKOH HANPaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS MU B TI0O3HABATEIHHOM,
KOMMYHUKAaTHBHOHN M COLIMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO MTPOTHBOCTOSTH
uaeosoruu xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

cOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIeCTBEHHOH MPaKTHKH;

MMOHUMaHUs crieln (KU XUMHUH KaK HayKd, OCO3HAHUA €€ posid B (GOPMUPOBAHUM PALIMOHATBHOTO
Hay4YHOTO MBILUIEHUS, CO3/IaHUU 1IEJIOCTHOTO MPEJICTaBICHUs 00 OKpYXKaroIlleM MUpE KaK O €IMHCTBE
MIPUPO/IbI U YEJIOBEKA, B MO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEN U pelieHuH MpoOIeM COXpaHEHHs
MIPUPOTHOTO PAaBHOBECHS,

yOEKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU /111 COBPEMEHHOW IMBUIIN3ALUK: B €€ T'YyMaHU CTUYECKON
HaIpPaBJIEHHOCTH U BaXXHOW POJIM B CO3JJaHUH HOBOM 0a3bl MaTepHalIbHOM KYJIbTYpPbI, PELICHUN
TJI00aTBHBIX TTPOOJIEM YCTOMYHBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUIECKOM, MUIIEBOM
1 DKOJIOTUYECKOM 0€30I1aCHOCTH, B Pa3BUTUN MEAMIIMHBI, 00ECTIeYeHUH YCIOBUN YCIIELTHOTO Tpya U
9KOJIOTMYECKHd KOM(OPTHOM KU3HU KaXKIOT0 WieHa OOIIecTBa;

GCTeCTBeHHO-HaYLIHOI\/’I rpaMOTHOCTH: IOHUMAaHUA CYIITHOCTH MCTOAO0OB IMO3HAHUSA, UCITIOJIB3YEMBIX B
C€CTCCTBCHHBIX HAYyKax,

CIIOCOOHOCTH MCIIOIL30BaTh MOJIy4a€MbIC 3HAHUSA IJId aHAJIM3a U 00BACHEHMS SIBJICHUI OKpYyXKarouiero
MHUpa U IpOrUCXOJAIINX B HEM HBMeHeHHﬁ, YMCHHA AC€IaTh 000CHOBAHHEIC 3aKIIFOUCHHS Ha OCHOBE
HAay4YHBIX (1)aKTOB U UMCIOIINUXC TaHHBIX C LEJIBIO MMOJIYYCHUA JOCTOBECPHEBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOATEILHO HCIIOIL30BaTh XUMHYECKUE 3HAHUS JJI pEeIICHHUA HpO6J’I€M B PCAJIbHBIX
KU3HCHHBIX CUTYyalHAX,

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HEIIPEPLIBHOMY O6pa30BaHI/IIO u CaMOO6pa3OBaHI/II-O, K aKTUBHOMY
MMOJIYYCHHUIO HOBBIX 3HAHWH 110 XUMMHH B COOTBETCTBUH C KM3HCHHBIMH HOTpe6HOCT${MI/I;

MHTEpeca K 0COOEHHOCTSAM TPYy/a B pa3iNyuHbIX chepax mpodhecCHOHATLHON NesITeNbHOCTH.
MeTtanpeaMeTHble pe3yabTaThl

MeTaHpeI{MeTHHC pe3yiIbTaTbl OCBOCHUSA yqe6H0r0 nmpeamMeTa «XUMHUS» HA YPOBHE CpCAHCTO 06mer0
O6p330BaHI/ISI BKJIFOYAIOT:

3HAa4YUMBIC TJIA (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA o6y11a10m14xc;1 MCKIUCHUIIIIMHAPHLBIC
(MG)KHPCI[MCTHBIC) 06IueHaquHe IMMOHATHS, OTpaKAr0IIHEC LCJIOCTHOCTD Hay‘IHOP’I KapTUHBI MHUpa U
CHGHI/ICI)I/IKy MCTOIOB IMMO3HAHUA, UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/IH, BCIICCTBO,
OHEpTU:, SABJICHUC, IPOLIECC, CUCTEMA, Hay‘lHLIfI (l)aKT, IMPpUHIHUII, TUIIOTE3a, 3aKOHOMCEPHO CTh, 3dKOH,
TEOpUs, UCCICIOBAHUC, Ha6J'II-0,I[eHI/Ie, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/Ie);

YHUBEpCaJIbHbBIC YUCOHbIC ICHCTBUS (TI03HABATEILHBIC, KOMMYHHUKATHBHBIC, PETYJISTUBHBIC),
oOecrieunBaromue GopMupoBaHue (PyHKIIMOHAILHOM TPAMOTHOCTH U CONUATLHOW KOMITETEHIIUN
oOyuaronuxcs;



CIIOCOOHOCTH 06y‘IaIOH_II/IXC$I HCII0JIb30BATh OCBOCHHBIC MCKAUCHUIITIMHAPHBIC, MUPOBO33PCHYCCKUC
3HAaHUA U YHUBCPCAJIbHLBIC y‘-Ie6HBIe I[GflCTBHSI B IIO3HABATEIBHOM U COLIPI&JIBHOfI ITPAKTHUKE.

MetanpeaMeTHbBIE pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMHA YUCOHBIMU
[M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JCHCTBUSAMMU.

IMo3HaBaTe/IbHbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS
Ba3zoBble JJoruveckue JaeiicTBUA:
CaMOCTOSITEIILHO (POPMYJTMPOBATh U aKTyalIn3UPOBaTh MPoOJIEMy, BCECTOPOHHE €€ pacCMaTpHBaTh;

ONIPEAEIIATh UENU JEATEIIbHOCTH, 3a/1aBasi MapaMeTpPbl U KPUTEPUU UX JTOCTHKEHUSA, COOTHOCUTD
pEe3yJbTAThI ACATENBHOCTH C MOCTABJIECHHBIMU LEJSIMU; UCIIOJIb30BaTh P OCBOCHUHU 3HAHUMN MTPUEMBI
JIOTUYECKOTO MBIIUICHUS — BBIJIEIATh XapaKTePHbIC MPU3HAKU MMOHATHI U YCTAaHABIMBATh UX
B3aHlMOCBSI3b,

HCII0JIb30BATh COOTBCTCTBYIOIIUEC ITOHATUA I 00bsICHEHHS OTACIBbHBIX q)aKTOB n ﬂBHeHHﬁ;
BBI6I/IpaTI) OCHOBAHHA U KPUTCPUU IJId KHaCCI/I(i)I/IKaIH/II/I BEIICCTB U XUMHWYCCKUX peaKHHﬁ;
YCTaHABJIMBATb NPUINHHO-CICACTBCHHBIC CBA3H MCKIAY N3YUaCMbIMU ABJICHUAMMU,

CTPOUTH JIOTUYECKUE PACCyX ACHUS (MHIYKTUBHBIE, NI€yKTUBHbIE, 10 aHAJIOTUH ), BBISBIISTD
3aKOHOMEPHOCTH U MPOTUBOPEYUS B paCCMaTPUBAEMBbIX SIBIICHUSX, (DOPMYIHUPOBATh BHIBOBI U
3aKITHOYECHUS;

MPUMEHSTH B MPOIECCE TTO3HAHUS, UCTIOIh3YEMbI€ B XUMHUH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa30BbIBATH MOJIEIbHBIE MPEJCTABICHUS — XUMUYECKHI 3HAK (CUMBOJI) 3JI€MEHTa, XUMHUYECKast
¢dbopmyna, ypaBHEHHE XUMUYECKON PeakIMi — [P PEIICHUH YIeOHbIX TO3HABATEIbHBIX U
MPAKTUYECKUX 3a7a4, IPUMEHSTh Ha3BaHHbIE MOJIETbHBIC MTPEACTABICHUS JUIsl BHISBIICHUS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHi

Ba3oBble ncciaenoBarebCcKHe NelicTBUA:
BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOT'O IIO3HAHMS BEIICCTB U XUMHUCCKUX PEaKIINA;

(dbopMynupoBaTh LIETH U 33]]a41 UCCIIeI0OBAHUS, UCIIOJIb30BaTh [MOCTABJIEHHBIE U CAMOCTOSITENILHO
chopMyIupOBaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI U1 (POpMHUPOBaHUS
TUIOTE3bI IO POBEPKE MPAaBUILHOCTU BBICKA3bIBAEMBIX CYKJICHUH;

BJIAJICTG HABBIKAMH CaMOCTOSTEIIBHOT'O INTAHUPOBAHUA U IIPOBCACHUA YUCHUYCCKUX SKCIICPUMECHTOB,
COBCPHICHCTBOBATb YMCHU Ha6J'IIOI[aTB 3a XO0IO0M IIponecca, CaMOCTOATCIbHO IIPOTrHO3UPOBATh €I0
pe3yibTar, (bOpMy.]'II/IpOBaTB O606H_ICHI/ISI 1 BbIBOJIbI OTHOCUTCJIBHO JOCTOBCPHOCTU PE3YJIbTATOB
HCCICO0BaHUA, COCTABJIATH 000CHOBAHHBII OTYET O nponenaHHoﬁ pa60Te;

HpI/IO6p€TaTb OIIBIT y‘ICHH‘ICCKOﬁ HCCHeﬂOBaTCHBCKOﬁ n HpO@KTHOfI ACATCIIbHOCTHU, ITPOSABIIATH
CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOATCIIBHOMY ITIOUCKY METONOB PCHICHUSA IIPAKTUYCCKUX 3a/1aY,
IPUMCHCHUIO PA3JIMYHBIX METOA0B ITO3HAHMA.

Padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UICTOUHUKAX HH(POpMAIMHU (HaydHO-IOMYJsIpHAs JIUTEpaTypa
XMMHUYECKOT0 COJIep KaHus, CIIpaBOYHbIe M0coous, pecypchl HTepHeTa), aHaIM3upoBaTh
MHGOPMAIIHIO PA3JINYHBIX BUAOB U (POpM NMpeAcTaBIeHUs, KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTD
U HENPOTHUBOPEUYUBOCTE;

q)OpMyJ]I/IpOBaTB 3aMpoChl U NIPUMCHSATL PA3JIMYHBIC MCTOAbI ITPHU MMONUCKE U 0T60pe I/IH(I)OpMaI_II/II/I,
HeO6XOﬂHMOﬁ JJI BBIIIOJIHCHU S y‘-IC6HBIX 3aaa4 OHpC,Z[CJ'IéHHOl"O THIIA,



NpUOOPETATH OTBIT MCIIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHNA U Pa3TUYHBIX
ITIOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BEIOMPATh ONTUMAIIBHYIO (OPMY IpeACTaBICHUS HHPOPMALUH (CXEMBI, TPapHKH,
JMarpaMMbl, TaOJIUIBI, PUCYHKHU U IPYTHUE); UCIIOJIH30BATh HAYYHBIH S3bIK B KAYECTBE CPEACTBA IIPU
paboTe ¢ XuMHUECKO HH(pOpManreil: MPUMEHATh MeXIPEAMETHbIC ((pU3HUECKIe U MaTeMaTHUECKHUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, aO0OpeBHATYpPbl, HOMEHKIIATYPY;

HCITIOJIB30BaTh U Hpeo6pa30131,113aT1> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.
KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIIbHBIC y‘leﬁHbIe HeﬁCTBHﬂ:

3aJ1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI B X0JI¢ JHAJIOTa U/WIH JUCKYCCUH, BHICKA3bIBATh
unen, GopMyIMpoBaTh CBOU MPEIJIOKEHHSI OTHOCUTEIIBHO BBITIOJTHCHUS MTPEII0KEHHON 3a1a4H;

BBICTYIIATH C HpCSCHTaHI/Ieﬁ PE3YILTATOB MO3HaBaTeIbHON ACATCIIBHOCTH, IMOJTYUCHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBHIIIOJHEHUN XUMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKON pabOThI 10 UCCIIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIECTB, peau3aliul y4eOHOTO
npoekTa U (OPMYITHPOBATH BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUM MTyTEM
COTJIaCOBaHUS MO3UIMH B X0J1€ 00CYX ACHUS U 0OMEHAa MHEHUSIMH.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA

CaMOCTOSITENIBHO IUIAaHUPOBATh M OCYHIECTBIATH CBOKO MIO3HABATEIBHYIO ACSTEIBHOCTD, ONIPEAEIss €€
LeJIH U 33J1a4i, KOHTPOJIUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MpelaraeMblii
QJITOPUTM JEUCTBUN IIPU BHITIOJHEHUH YUE€OHBIX U HCCIIEI0BATENbCKUX 3a1a4, BbIOUpaTh Hanbosee
3¢ deKTUBHBIN COCO0 UX PEIICHUS ¢ YYETOM MOJTyYEHHS] HOBBIX 3HAHHM O BEIIECTBAX U XUMUYECKHUX
peakuusx;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOEH JeITEIIbHOCTH Ha OCHOBE CaMOaHaIn3a M CAMOOIICHKH.

IIpenmernbiepe3yabTaThl 10 KiIace

[IpenMeTHBIE pe3yabTaThl OCBOEHUA Kypca «Oprannyeckas XUMUsD OTPakaroT: cPOpMUPOBAHHOCTH
MIPEJICTaBICHUI 0 XUMHUYECKOM COCTABIIAIOINIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIU XUMHUHU B
MO3HAHUY SIBJICHUN IPUPOJIbI, B GOPMHUPOBAHUM MBIIIJICHUS U KYJIBTYPbI INYHOCTH, €€
(GYHKIIMOHATBHOM IPaMOTHOCTH, HEOOXOIUMOI 71 peIeHHs] TPAKTUUYECKUX 3a7a4 U SKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BIIJICHUE CUCTEMOU XMMHUYECKUX 3HAHHH, KOTOpas BKIIOYAET: OCHOBOIIOJIAralOIINEe MTOHSTHS
(XMMUYECKHI TIEMEHT, aTOM, AJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATENLHOCTD, XUMUUYECKAs CBSA3b, CTPYKTypHas hopmyrna (pa3BEPHYTast U COKpaIlEHHAs),
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIepOAHBIN cKeneT, GyHKIMOHANbHAs TPy, pajuKal,
H30MepHsl, U30MEPbl, TOMOJIOTUYECKHM PsiJl, TOMOJIOTH, YTIEBOAOPObI, KUCIOPO M a30TCOIEpKaIIIe
COEJIMHEHUS, MOHOMED, MOJINMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COSTMHEHUS); TEOPUU U
3aKOHBI (TEOpHsl CTPOEHUS opranndeckux Bemiects A.M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3BIK XUMUU; MUPOBO33PEHUECKHE 3HAHMSI, JIKAIIIE B
OCHOBE MOHUMAaHUS MPUUNHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (DaKTOJIOTHUECKHUEe CBEICHHS
0 CBOMCTBax, COCTaBe, MOJy4YECHUH 1 0€30TTaCHOM MCTOIh30BaHUH BAXKHEUIITNX OPraHHYECKUX
BEIECTB B OBITY M MPAKTUYECKOM JIeATEIHHOCTH YEIOBEKa;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IIPU3HAKN HOHHTHﬁ, yCTaHaBJIMBATh UX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHC ITOHATHS ITPU OTIMCAHUN COCTaBa, CTPOCHUSA U
npeBpameHMﬁ OpTraHU4YCCKUX COCHHHCHHﬁ;



c(OPMHUPOBAHHOCTh YMEHUHN UCIIOIH30BATh XUMHUECKYIO CHMBOJIMKY JUIsI COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIEHHOI) (hOpMYIT OPraHMYECKHX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLIM, U3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB IS
MJUTFOCTPALIMHY UX XMMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHHI YCTAaHABIUBATH MPUHAUICKHOCTh U3YUYECHHBIX OPTraHUYECKHUX BEIECTB I10
UX COCTaBY U CTPOCHHUIO K OIIPE/IeIEHHOMY KJIacCy/TpyNIICOeANHEHNH (YIIIeBOI0POAbI, KHCIOPOI U
a30TCOJIEpIKAIINE COEITMHEHUS, BBICOKOMOJIEKYISIPHbIE COEITMHEHUS ), JaBaTh UM Ha3BaHUs 110
cucremarnueckoit Homenkiarype (IUPAC), a Takxke npuBOAUTH TPUBUAIbHBIE Ha3BaHUS OTAEIbHBIX
OpPraHUYeCcKUX BEUIECTB (3TUJICH, MPOIMIICH, alleTHIICH, STHJICHTIIUKOIb, TIUIEPUH, (EHO,
(dbopmanbaerua, aneTanbIeru, MypaBbHHAsL KUCIOTA, YKCYCHAsI KACIIOTA, OJICMHOBAsi KUCJIOTA,
CTeapHHOBAas KUCJIOTA, [NII0K03a, QPYKTO3a, Kpaxmall, LeJUII0JI03a, TIHULHH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbI XUMUYECKOU CBSI3U B OPraHUYECKUX COEANHEHUSAX
(oMHaApHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATD MOJIOKEHUS TEOPUH CTPOSHUSI OpraHMUeCKUX BemecTB A.M.
Bytneposa nmst 00bICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXpPAHEHUS MaCChl BEILIECTB;

c(hopMUPOBAHHOCTHh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (DU3UUECKUE U XUMHIECCKUE
CBOI\/’ICTBa TUITNYHBIX HpeﬂCTaBHTeHeﬁ paSJ'H/I‘-IHI)IX KJIaCCOB OpFaHH‘—IeCKI/IX BCIIICCTB (MeTaH, OTaH,
STUJICH, POTUJICH, alleTHIIeH, OyTaaueH- 1,3, metunOyraauenl,3, 6eH30J1, METaHOI, STAHOJI,
OTUJICHIJIUKOJIb, FHI/IHepI/IH, (beHOJ'I, ancTaabacrua, MypaBBI/IHaH nu yKCYCHaSI KHUCJIOTHI, TJIFOKO3a,
KpaxMaJ, IeJUTF0JI03a, aMUHOYKCYCHAsI KHCIIOTA), HILTIOCTPHUPOBATH TEHETHYECKYIO CBS3h MEXKTy HUMU
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C UCIOIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

C(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BATh HCTOYHUKH YTIIEBOJIOPOIHOTO CHIPhs (HEPTH,
MIPUPOJIHBIN T'a3, YTOJIb), CIIOCOOBI UX MepepabOTKH M MPAKTUIECKOE IPUMEHEHHUE MTPOIYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUI MPOBOINUTH BBIYUCIIEHUS [0 XUMHUYECKUM YpaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOT0 BEIIECTBA WU MPOIYKTa PEAKIIUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB WM IPOAYKTOB PEAKIIUH);

C(bOpMI/IpOBaHHOCTB YMCHHI;'I BJIAJCTH CHCTEMOM 3HAHHI 00 OCHOBHBIX MCTOJaxX HAYYHOI'O IIO3HAHUAA,
HCIIOJIB3YEMBIX B XMMHHU ITPU U3YYCHHUH BCIICCTB U XUMUUYCCKUX SIBIICHHUI (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MOI[CJ'II/IPOBaHI/IC), HCIIOJIB30BAaTh CUCTEMHBIC XUMUYCCKUE 3HAHUSA JJISA IIPUHATHSA
peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUsAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO)I8.TL IIpaBujia I10JIb30BaHUs XUMHWYECKOH HOCYI[OI71 n
J'Ia60paTOpHHM O60py,I[OBaHI/IeM, d TAKIKC IIpaBHJIa 06pameHI/m C B€IICCTBaMH1 B COOTBCTCTBHU C
HHCTPYKIUSAMMU 110 BBIIIOJIHCHUTO Ha60paT0pHLIX XMMHNYCCKHX OIIBITOB,

c(OpPMUPOBAHHOCTh YMEHHH IJIAHUPOBATH U BBITIOJHATH XUMUYECKUIN IKCIIEPUMEHT (TIpeBpalleHus
OpraHMYECKUX BEIEeCTB MPU HAarpEeBaHUU, MOTYYCHHE STUICHA U U3yYEHHE €r0 CBONCTB,
KaueCTBEHHBIC PEAKI[MN OPraHNYeCKUX BEIIECTB, eHATypallns OEJIKOB MPU HAarpeBaHUH, IBETHHIE
peaxiuu 6eTKOB) B COOTBETCTBHH C IIPABUIIAMHU TEXHUKHU 0€30MAaCHOCTH MPH OOpaIlieHUH ¢
BEI[ECTBAMU U TaOOPATOPHBIM 000PYJIOBaHUEM, MIPEICTABISTh PE3YyAbTAaThl XUMHUECKOTO
SKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX PEAKIIUN 1 (POPMYTHPOBATEH BHIBOIBI
Ha OCHOBE 3THX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHATM3UPOBATH XUMHUUECKYIO0 HH(POPMAIIHIO, TOTYyIaeMyI0
U3 pa3HbIX UCTOYHUKOB (CpeaCTBa MAacCOBOM nHpopmanuu, IHTEpHET U APYTrux);



c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOIATh TIPABHIIA SKOJIOTHUYECKH IEIeCO00pPa3HOTO MOBEJACHHUS B OBITY
U TPYJLOBOH IEATEIBHOCTU B LIEISIX COXPAHEHUsI CBOETO 3I0POBbs U OKPYKAIOIIEH IPUPOJIHON CPEMBDL,
OCO3HaBaTh OIIACHOCTbH BO3I[€I>'ICTBI/ISI Ha JXUBBIC OPraHU3MbI OHpeHeHéHHBIX OpraHn4cCKux BCIICCTB,
noHuMasi cMbici nokasaress [TIK, nmosicHaTs Ha npumMepax crocoObl yMEHBIICHUS U IIPEI0TBPAILICHHS
MX BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M UYCIIOBEKA,;

JJIA o6yqa10nmxcs[ C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbA. YMCHUEC IPUMCHATL 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX MCTOJaX INO3HAHUS BCIICCTB U XUMHWYCCKUX ﬂBHeHHfI;

IUIS CJIETIBIX U CJIA00BUISAIIUX O0YJarOIUXCs: YMEHUE UCIIOJIb30BaTh PEIbE(PHO TOUEUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiins Ui 3anucu XUMHYECKIX (POPMYIL.

11 kiaace

[IpeameTHBIC pe3ynbTaThl 0OCBOCHUS Kypca «OO0Ias 1 HeOpraHuyeckast XuMUsH)
OTpaxaroT:c(OPMUPOBAHHOCTD MPEACTABICHUI: 0 XUMUYECKOMN COCTABIISIIOIIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MUPa, POJIM XUMHUHU B TIO3HAHUH SIBJICHUHN MPUPOJIBI, B (GOPMHUPOBAHUU MBITTUICHUS 1
KYJIbTYpbI JIMTUHOCTH, €€ (PYHKITMOHATHHOU IPAMOTHOCTH, HEOOXOTUMOM I pEIICHUS TPAKTUIECKUX
3aJ1a4 ¥ 9KOJIOTMYECKH 0O0CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[I0POBBIO U IPUPOJIHON Cpesie;

BJIAJICHUC CI/ICTCMOfI XUMHUYCCKUX 3HaHI/II7I, KOTOpaSI BKJIFOYACT. OCHOBOIIOJAraruiuue rnmoHATUus
(XMMHYECKHI 2]IEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTPOHHBIE OpOHMTAIM ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJ'ISIpHI:;IfI O6’béM, BaJICHTHOCTD, 3J'IeKTpOOTpI/II_[aTeJ'II)HOCTB, CTCIICHb OKHUCJICHHUA, XUMHWYCCKast
CBs3b (KOBaJICHTHAsI, HOHHASI, METAJJINYECKasl, BOJOPOJIHAS ), KpUCTAIIINYECKas periéTKa, TUIIBI
XUMUYECKUX PEAKIUHI, PACTBOP, MIEKTPOIUTHI, HEAIEKTPOJIUTHI, dJIEKTPOJUTHYECKAS TUCCOLMALINS,
OKUCJIHUTEJIb, BOCCTAHOBUTECIIb, CKOpOCTI) XI/IMI/I‘ICCKOﬁ peaKHI/II/I, XUMHUYCCKOC paBHOBeCI/Ie); TeOpI/II/I nu
3aKOHBI (TEOPHsI IEKTPOJUTHUCCKOM TUCCOIMaIuu, nepuoauieckuii 3axod /.M. MenneneeBa, 3akoH
COXpaHEHHs MaCChl BEIIECTB, 3aKOH COXPAaHCHUSI ¥ TMPEBPAIEHUSI SHEPTUU NTPH XUMHYECKUX
peaKkIusX), 3aKOHOMEPHOCTH, CAMBOJIMYECKHH S3bIK XUMUHW, MUPOBO33PEHUYCCKIE 3HAHUS, JICXKAITUE B
OCHOBE TIOHUMAaHHS TPUYUHHOCTH U CUCTEMHOCTH XUMUUYECKHUX SIBJICHHUH, (PAKTOIOTHIECKUE CBEICHUS
0 CBOMCTBAx, COCTaBe, MOJYICHUH B 0€301MaCHOM UCITOJIh30BAHNN BAKHEUIITUX HEOPTaHUIECKUX
BEIIIECTB B OBITY U MPAKTHYECKOM JIEATETLHOCTH YEJIOBEKA,

c(OpMUPOBAHHOCTh YMEHHM BBISBIIATH XapaKTEPHbIE MPU3HAKY MOHATHI, YCTaHABIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS MPU ONMMCAHUU HEOPTaHUYECKUX BEIIECTB U
UX MpeBpaleHuit;chOpMUPOBAHHOCTh YMEHHUM HCIOIB30BATh XUMUYECKYIO CUMBOJIMKY IS
coctaBiieHUs1 GOpMYJ BEIIECTB U ypaBHEHUN XUMUYECKUX PEaKIHil, CHCTEMaTHYECKYIO
HomeHkiatypy (IUPAC) u TpuBHanbHbIe Ha3BaHMs OTJEIBHBIX HEOPTaHWUYECKUX BEUIECTB (yrapHbIi
ra3, YrieKuciblid ra3, aMMHaK, raiéHas u3BecTb, HerameéHas H3BeCTb, MUThEBas COJa, MUPUT U

JpYTHE);

chOpMUPOBAHHOCTH YMEHUI ONIPEESATh BAJIGHTHOCTD U CTETIEHb OKUCICHUSI XUMHUUECKUX 3JIEMEHTOB
B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJl XMMHUYECKOH CBs3H (KOBAJICHTHAS, HOHHAS, META/NIMYECKas,
BOJIOPOJIHAS) B COCIMHECHMSX, TUIT KPUCTAJUTMYECKON PENIETKA KOHKPETHOTO BelllecTBa (aToMHasl,
MOJIEKYJISIpHAsi, MOHHAsA, METAIJINYeCcKas ), XapakTep Cpellbl B BOJHBIX PACTBOPAX HEOPraHUIECKUX
COCJIMHEHUH;

c(OPMHPOBAHHOCTh YMEHHUI yCTaHABIUBATH MPUHAICKHOCTh HEOPTaHNYECKUX BELIECTB MO UX
COCTaBy K OIpe/IeIEHHOMY KJIacCy/TpyIie COeMHEHUH (IIPOCThIe BEIIeCTBAa — METAJUIbl U HEMETalIbl,
OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(POTEPHbIE THPOKCHIBI, COJIH); CPOPMUPOBAHHOCTh YMEHUN
PacKpbIBaTh CMBICII IEproAnYecKoro 3akoHa J[.1. MenzaeneeBa 1 1eMOHCTPUPOBATH €r0
CHCTEMaTU3UPYIOIIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKINH;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpU30BaTh JICKTPOHHOC CTPOCHUC ATOMOB XUMHWYCCKUX
aJeMeHTOB 1-4 IIEpUoaoB HepHOﬂquCKOﬁ CHUCTEMBI XUMHWYCCKHX 9JICMCHTOB I[I/I MCH,[[CJICCBH.,



UCIIOJIB3YS OHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETHUCCKIE YPOBHI», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX JIEMEHTOB U UX COSUHEHMH 110 TEpUoIaM 1
rpynnam Ilepuoarueckoit cucteMsl XUMUYECKUX d1eMeHTOB [[.11. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh (ONUCHIBATH) OOIINE XUMHYECKHAE CBOMCTBA
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB, IOATBCPIKIATh CYIIECCTBOBAHUC TCHETHYECKOM CBS3H
MCXKAY HCOPraHM4YCCKUMHU BEUICCTBAMH C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX
peakuuii;

c(OPMHUPOBAHHOCTH YMEHHSI KJIACCH(PUIIMPOBATH XUMHUECKHE PEAKIIMU IO PA3TUYHBIM IIPU3HAKAM
(4ucity U cocTaBy pearupyronifx BEeIECTB, TEINIOBOMY dPQEKTy peakiiui, U3MEHEHHIO CTEIICHEH
OKHUCIICHUS JIEMEHTOB, 00pPaTUMOCTH PEAKIINH, YUaCTHUIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBIISTh YPAaBHEHUS PEaKUi pa3IMYHbIX TUIIOB, ITOJIHbIE U
COKpAIEHHbIE YPaBHEHUS PEaKIIMi HOHHOTO 0OMEHa, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TU PEAKIINH
HIYyT 10 KOHLA;

c(hOpMUPOBAHHOCTHh YMEHUH MTPOBOIUTH PEAKIIMH, TTOATBEPIKIAIONINE KaUeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BEUIECTB, PACMIO3HABATH ONBITHBIM MTyTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAxX HEOPraHMYECKUX BEIIECTB;

c(hOpMUPOBAaHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHI
MOCPEJICTBOM COCTABJIEHUS SJIEKTPOHHOTO OajaHca STHX PEeaKItii;

c(hOpMUPOBAHHOCTHh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIINH OT Pa3TUIHBIX
CbaKTOpOB; XapaKTep CMCHICHUSA XUMHUYCCKOI'0 PaBHOBCCHSA B 3aBUCUMOCTH OT BHCIITHETO BOBHeﬁCTBHH
(npunnun Jle HlaTense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKUE TIPOLECCHI, JIeXkKAallle B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIy4YE€HHUSI CEpHOM KUCIOThI, aMMHaKa, a Takke ChOPMUPOBAHHOCTD
MpeicTaBiIeHU 00 001X HayYHBIX IPUHIIUIIAX U SKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO
MIPOU3BOJICTBA;

C(bOpMI/IpOBaHHOCTI: YMCHHI;'I IMPOBOAWTDH BBIYMUCICHHUA C UCIIOJIB30BAHUEM ITOHATHUSA «MaCCoOBas O0JIAd
BCIICCTBA B paCTBOPCH, 00BEMHBIX OTHOIIIEHUH Ta30B IIpU XUMHUYECKHUX PCAKIUAX, MaCChl BEIICCTBA
HJIM 00BbEMA ra3oB 10 HN3BCCTHOMY KOJIUYCCTBY BEIICCTBA, MAaCCC UIIN O6’béMy OHOI'O U3
Y4acCcTBYIOIIMX B p€aKIWH BEUIECTB, TCIIJIOBOI'O 3(b(beKTa PE€aKIM Ha OCHOBE 3aKOHOB COXpaHCHUA
MacCChI BEMIECTB, IIPEBpAICHUSA U COXPAaHCHU SHEPTHH,

chOpMUPOBAHHOCTH YMEHHI1 COOIIOIaTh MpaBUiia MOJIH30BAHUS XUMUYECKOU MOCYAON U
nabopaTopHbIM 000pPYIOBAaHUEM, a TAKXKE MPAaBHIIa OOpAIIEHHS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIIIOJHATh XMMUYECKUN SKCIIEPUMEHT (pa3jioKeHue
NEPOKCH/Ia BOJIOPO/Ia B IPUCYTCTBUM KaTaau3aTopa, ONpeaesieHue cpeibl pacTBOPOB BEILIECTB C
MIOMOIIIBIO YHUBEPCATBHOTO MHIUKATOPA, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH
peaknuy, peakiud MOHHOTO 0OMEHa, KaueCTBEHHbIE PeakLnu Ha Ccylb(ar-, KapOOHAT- U XJIOPHI-
aHMOHBI, HA KATHOH aMMOHMSI, PEIICHUE SKCIIEPUMEHTATIBHBIX 33a]1a4 [0 TeMaM «MeTauib U
«Hemerannel») B COOTBETCTBUH C NPaBUIIAMH TEXHUKU 0€30IIACHOCTU IPU 0OpAIlleHUH C BElleCTBAaMU
1 J1ab0paTOpHBIM 000PYAOBAaHUEM, IPECTABIATh PE3YIbTAaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopme
3alMCH YPAaBHEHUH COOTBETCTBYIOLIUX pPeakuil 1 (hOpMyIHpOBaTh BHIBOJIBI HA OCHOBE ATUX
pE3yJIBTaTOB;

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ KPUTHYCCKH aHAJIIN3UPOBATH XUMHUUYCCKYHO I/IH(I)OpMaI_II/IIO, MoJIy4acMyro
U3 pa3HbIX HCTOYHUKOB (CpCI[CTBa MaccoBO KOMMYHUKAIUH, I/IHTCpHCT u z[pyrI/Ix);



c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIATh TPABHIIA SKOJIOTHUYECKH IEJIeCO00pa3HOTO MOBEICHUS B OBITY
U TPYJLOBOH IEATEIBHOCTU B LIEISIX COXPAHEHUsI CBOETO 3I0POBbs U OKPYKAIOIIEH IPUPOJIHON CPEMBDL,
OCO3HaBaTh OIIACHOCTbH BO3I[€I>1CTBHSI Ha JXUBBIC OPraHU3MbI OHpeHeHéHHBIX BCIICCTB, IIOHHUMAas1 CMBICJI
noxka3zatens [1JIK, mosicHsATh Ha npuMepax croco0bl YMEHBIIEHUS U IPEIOTBPAILICHHS UX BPEIHOTO
BO3JECHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA o6yqalonmxcs[ C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbA. YMCHUEC IPUMCHATL 3HAHUA 00
OCHOBHBIX JOCTYITHBIX MCTOJaX IMO3HAHUS BCUICCTB U XUMHUUYCCKUX ﬂBJ’IGHI/If/'I;

IS CTICTIBIX U CITA0OBUISIIITNX OOYUAIOINXCSl: YMEHUE UCIIOIb30BaTh PEIbe(hHO TOUCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiins Ui 3anucu XUMHYECKIX (POPMYIL.

®degepanbHas padoyasi MporpaMma 1o y4eoHomy npeamery «Xumus» (0a30Bblii yPOBEHb)
TemaTuueckoe niaanupoBanue.10 kiaccsl

HaumeHoBaHue pa3ie/ioB U TeM Kouaunuec JuexkTpoHHble (¢ poBbIE)
NMPOrpaMmblI TBO o0pa3oBaTejbHbIE pecypChl
4acoB
Pasnen 1. TeopeTnyeckue 0CHOBBI 3 Vuu.py (uchi.ru)
OPraHuvecKoi XUMHH
1.1.IIpenMeT opraHMYECKON XUMUHU. 3 Vuu.py (uchi.ru)
Teopus CTpoeHHSI OpraHUIECKHX
coeqnHenuit A.M. byrneposa
Pazjen 2. YrieBogopoabl 13 VYun.py (uchi.ru)
2.1 [IpenenbHbBIC YTIAECBOIOPOIBI - 2 VYun.py (uchi.ru)
AJIKaHbl
2.2 HenpenenbHbIC YTIIEBOIOPOIBI: 6 VYun.py (uchi.ru)
QJIKeHbI, AJIKaJIMEHBI, AJTKIHBI
2.3ApoMaTHYECKHE YrICBOIOPOIbI 2 VYun.py (uchi.ru)
2.AlTpupoiHbIE UICTOYHUKH 3 VYun.py (uchi.ru)
YTJIEBOJAOPOJIOB U UX MepepadoTKa
Pa3nen 3. Kucjiopoacoaep:kamme 13 Yuu.py (uchi.ru)
OpraHuyecKue coeMHeHus!
3.1 Cniupter. deHon 3 Yuu.py (uchi.ru)
3.2Ansaerunsl. KapboHoBbIe 7 Yuu.py (uchi.ru)
KUCT0Thl. Cl0KHBIE 2PUPBI
3.3 YrieBo bl 3 VYuu.py (uchi.ru)
Pasnen 4. AzoTcoaep:kamme 3
OpraHuyecKue coeINHeHus!
4.1 Amunbl. AMuHOKHCIOTHL. benku 3 Yuu.py (uchi.ru)
Pa3znen. 5. BbicokomosiekyJisipHbie 2
coeMHEeHUsl
5.1T1nactmaccsl. Kayuyku. Bonokna 2 Yuu.py (uchi.ru)
O0mee KOIMYECTBO YacoB IO 34
nporpamme

®egepanbHas padoyasi NPOrpaMma 1o y4eoHomy npeamery «Xumus» (0a30Bblii yPOBEHB)
TemaTuyeckoe njaHupoBanme.llknaccel



HaumeHoBaHue pa3iejioB U TeM Kouunuec JuexkTpoHHble (HudpoBbIE)
NMPOrpaMmblI TBO o0pa3oBaTejibHbIE PeCypChl
4acoB
Paznen 1. TeopeTnueckue 0CHOBBI 13
XUMHU
1.1 Crpoenue aToMOB. Yuu.py (uchi.ru)
[Tepuonnueckuii 3aKOH U 3
IIepnoanueckas cucrema
XUMHUYECKHX 3ieMenToB [[. M.
MenneneeBa
1.2 Crpoenue BemiecTsa. 4 Yuu.py (uchi.ru)
MHuoroo0pa3ue BemecTs
1.3Xumudeckne peakuu 6 Yuu.py (uchi.ru)
Pasnen 2. Heopranuyeckasi xumusi 17 Yuu.py (uchi.ru)
2.1 Metasbl 6
2.2 Hemetasibl 9 Yuu.py (uchi.ru)
2.3CBs13p HEOPTaHUYECKUX U 2
OpPraHWYECKUX BEIIECTB
Paznen 3. Xumus u Ku3Hb 4
3.1XuMus v )KU3HD 4 VYuu.py (uchi.ru)
O011ee KOJIUYECTBO YACOB M0 34
nporpaMmme

INOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
No Tema ypoka KommuectBo yacoB DIIeKTPOHHBIE ITU(POBBIC
1/ 00pa3zoBaTeIbHBIC PECYPCHI
I Bcero | Konrpons | Ipaktuueckue
HBIE paboThl
paboThI

1. | [Ipeamer 1 bubmorexa [JOK

OpraHM4ecKoi https://m.edsoo.ru/00ae054e

XUMMHU, €

BO3HHUKHOBEHHE,

pa3BUTHE U 3HAUCHUE
2. | Teopus cTpoeHus 1 bu6moreka [IOK

OpraHUYECKUX https://m.edsoo.ru/00ae054e

coequHeHu A. M.
byrtneposa, e€
OCHOBHEIC
MOJI0KEHUS

3. | [IpencraBnenue o 1
KI1acCU(pUKAIIUU
OpraHUYECKUX
BEIIECTB.
Homenxknarypa
(cuctemaruyeckasi) u
TPUBUAIbHBIE
Ha3BaHU
OpraHUYECKUX
BEIIECTB



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

AJIKaHBI; COCTaB U
CTpPOEHUE,
TOMOJIOTUYECKUH P

MertaH u 3TaH -
IIPOCTEMNIINE
MPEICTaBUTENN
aJIKaHOB

http://him-school.ru

AJIKEeHEBI: cOCTaB U
CTPOEHHE, CBOMCTBA

OTUJIEH U MPOIUJIECH-
MIPOCTEMNIINE
IIpeICTaBUTENN
AJIKEHOB

[IpakTnueckas
paborta Ne 1.
«Ilomyuenne
STUJICHA U U3yUeHHUE
€ro CBOMCTB)

AnKangneHsl.
byranuen-1,3 u
MeTwioyraauen-1,3.
[Tonyyenue
CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHBI

10

ANKWHEL: COCTaB U
0COOEHHOCTH
CTpPOEHUS,
TOMOJIOTHYCCKHI
pAn. ALETHIIEH -
MPOCTEUIIHI
MpPEJICTaBUTENb
AJIKWHOB

11

Brranciaenus mo
YpaBHEHUIO
XUMHYECKOH
peaKIuu

12

ApeHbl: 6eH30J1 1
TOJTYOJI.
ToOKCHYHOCTH apeHOB

http://fcior.edu.ru/card/1345/himi
cheskie-svoystva-arenov-
uglublennyy-uroven-
slozhnosti.html (Mmogysnb)

13

I'eneTnueckas cBSI3b
yII€BOIOPOIOB,
MPUHAYICKAIINX K
pa3IMYHBIM KJIaccam

14

IIpuponusie
VCTOYHUKHU
YIJI€BOIOPOJOB:
IIPUPOHBIN ra3 u
MOTTYTHBIE He(PTSIHBIE
rassl, HepThb U
MIPOAYKTHI €€
nepepaboTKH

http://fcior.edu.ru/card/8123/stroe
nie-fizicheskie-i-himicheskie-
svoystva-dienov.html (Momysnb)

15

IIpuponusie
HMCTOYHUKHU



http://him-school.ru/

YIJIEBOJOPOJOB:
IIPUPOJIHBIN ra3 u
MOTTYTHBIE He(PTSIHBIC
rassl, He(pTh U
IIPOAYKTHI €€
nepepadboTKu

16

Kontponsnas pabora
0 pazzaeiy
«YTI€BOA0POABD)

17

[IpenenbHble
OJIHOATOMHBIE
CIUPTHI: METAHOJI U
sraHoJl. Bonopoanas
CBS3b

ChemGuide- sto onmaiin-pecypc,
KOTOPBIN ITPEAOCTABIISAET
MOAPOOHBIN 0030P OCHOB
OpraHUYeCcKON XUMHUU. 371ECh BbI
MOYKETE HAaTH MHOKECTBO
rpadukoB 1 TabIUL, KOTOPbIE
MOMOT'YT BaM JIy4llle MOHATh
TEOPHUIO.

18

MHoTroaTOMHEIE
CITUPTHI:
STHJIEHTTUKOJIb 1
TIIUIEPUH

19

@DEHOI: CTpOEHHUE
MOJIEKYJIBI,
¢buznueckue u
XUMUYECKUE
CBOIICTBA,
MIPUMEHEHHE

20

AJbIEeTUab!:
dbopmanbaerua u
areTaabIeT .
AnietoH

21

OIHOOCHOBHEIE
npeaebHbIC
KapOOHOBBIE
KHCJIOTHI:
MypaBbHHAS U
YKCYCHast

22

[IpakTuueckas
pabota No 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBD»

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI,
KaK MpeACcTaBUTEIN
BBICIIHX
KapOOHOBBIX KHUCJIOT

24

Mpl1a KaK coJiu
BBICIHINX
KapOOHOBBIX KUCIIOT,
HX MOIOIIEe
JIIEUCTBUE

25

Crnoxuble 3¢upbl
KaK [POU3BOIHBIC
KapOOHOBBIX KHCJIOT.




M'uaposn3 crnoxHbIX
3¢upoB

26 | XKupsl: TupOIU3,
pUMEHEHHE,
Ouosornyeckas poib
KHPOB

27 | YrieBobl: COCTaB,
KJTaCCU(UKAITHS.
Baxneiimue
MIPEJICTAaBUTEIIN:
TIIFOK03a, PPYKTO3a,
caxapo3sa

http://chemistry.narod.ru

28 | Kpaxman u
IEJUTION03a KaK
MIPUPOTHBIE
TIOJIUMEPHI

29 | KonTtponbHas paboTa
0 pazJieny
«Kucnmopoacoaepxa
e OPraHu4YCCKue
COCIUHCHU S

30 | AMUHBL; METHUJIAMUH
W aHWJIAH

http://experiment.edu.ru

31 | AMMHOKHUCIIOTHI KaK
amoTepHbIe
OpraHUYECKUE
COEIMHEHMS, X
OMOJIOrMYECKOE
3gayeHue. [lenTuael

32 | Benku kak
MIPUPO/THBIC
BBICOKOMOJICKYJISIPH
bI€ COETUHEHMS

33 | OcHOBHEBIE MOHATHS
XUMHU
BBICOKOMOJICKYJISIPH
BIX COCOUHEHUN

34 | OcHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COEIUHEHU.
IImacTmaccsl,
Kay4yKHd, BOJIOKHA

http://school-
sector.relarn.ru/nsm/

O6mee KOJIMYCCTBO
YaCOBIIO ITPOTrpaMMe

34

11 KUIIACC

Ne Tema ypoka
n/
I

KonunuecTBo yacoB

Bcero

Kontpons | IIpakTuueckue
HBIE paboThI

paboThI

OneKTpoHHbIE HU(POBBIE
o0Opa3oBaTesibHbIE PECYPChI

1. | Xumnyeckuit
3JIEMEHT. ATOM.

bubmunorexa LIOK
https://m.edsoo.ru/ff0d2be8



http://chemistry.narod.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
https://m.edsoo.ru/ff0d2be8

DNeKTpOHHAas
KOH(UTypamnus
aTOMOB

[Tepuonueckuii
3aKOH U
IIepuognueckas
cucremMa
XUMHUYECKUX
anemenTtoB /1. W.
MenaeneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOpPUEN CTPOEHUS
aTOMOB

bubmunoreka LIOK
https://m.edsoo.ru/00ada52c

3aKOHOMEPHOCTH
N3MCHEHHS CBOMCTB
XUMHYECKUX
DJIEMEHTOB U UX
COCAUHEHUH 1O
rpymnmnam u
nepuoiaM. 3HAYCHUE
MEPUOANIECKOTO
3aKOHA M CUCTEMBEI
XUMHYECKUX
anementoB JI.W.
MenneneeBa B
pPa3BUTHU HAYKH

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

CrpoeHue BelecTna.
XuMuueckas CBSI3b,
e€ BUJIBI;
MEXaHU3MBbI
oOpazoBaHus
KOBAJIEHTHOM CBS3H.
Bonopoanas cBs3b

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

BanenTHOCT®D.
DIIEKTPOOTpHULIATENH
HOCTh. CTeneHb
OKHCJICHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTpPOEHUS

bu6moreka [IOK
https://m.edsoo.ru/00ada6bc

ITonsarue o
JIUCIIEPCHBIX
cHCTEeMax.
HWctunnsie n
KOJUIOUTHEIE
pacTBOPBL.
MaccoBas gois
BEIIIECTBA B
pacTBope

bubnuorexa [JOK
https://m.edsoo.ru/00adaab8

Knaccudukarus u
HOMEHKJIaTypa
HEOPraHHMYECKUX

bubnunorexa LIOK
https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adbe9a

COCIUHCHHI.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX
BEILIECTB,
pa3JIMYHBIX KJIACCOB

Knaccudukarus
XUMHUYECKUX
peakuuii B
HEOPraHU4YeCKON 1
OPraHu4eCcKou
XUMUHU. 3aKOH
COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIeHUs
SHEPTUH MPHU
XUMUYECKUX
peaKImsIxX

CKOpOCTh peaxiuu.
O6patumbie
peaxIuu.
XHUMHUYECKOE
paBHOBECHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

10.

[TpakTrueckas
paborta Ne 1.
«Bnusiaue
Pa3IMYHbIX
(hakTOpoB Ha
CKOPOCTh
XUMUYECKON
peaxium»

11.

DJIEKTPOJIUTHYECKAS
JIACCOIIHAIIHS.
Ilonsatue o
BOJIOPOJHOM
nokasareie (pH)
pactBopa. Peakuun
HOHHOI'0 OOMeHa.
I'maponus
OPraHUYECKHUX U
HEOPraHMYECKHUX
BEIIECTB

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

12.

OkucauTenbHO-
BOCCTaHOBUTEJIHLHbBIE
peakiuu. [lonarue
00 seKTposn3e
pacruiaBoB U
pacTBOPOB COJIEH

bubnuorexa [JOK
https://m.edsoo.ru/00adb076

13.

KoHnTponsHas
paboTa 1o pasneny
«TeopeTnyeckue
OCHOBBI XUMHUI»

bu6moreka [JOK
https://m.edsoo.ru/00adb076

14.

MeTtamisl, X
MOJIOKEHHUE B

bubmunorexa LIOK
https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ae103e

[Tepuonueckoit
cUcTeMe
XUMUYECKUX
anemeHTtoB /1. W.
MenneneeBa u
O0COOCHHOCTH
CTPOEHHUSI AaTOMOB.
Oo6mue pusznueckue
CBOMCTBA METAJJIOB

15.

CrnaBbl METAJUIOB.
DNEeKTPOXUMHUYECKU
U s HAPSDKEHUM
METAJUIOB

bubmnoreka LIOK
https://m.edsoo.ru/00ae1156

16.

XUMUYECKHue
CBOMCTBA
BaXXHEHIITIX
METaJJIOB (HaTpHiA,
KaJIni, KaJIbIHii,
MarHui, aJrOMUHUIN)
1 UX COeTUMHECHNUH

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

17.

XuMuueckue
CBOICTBa XpoMma,
MEJIH U UX
COCAUHCHHI

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

18.

XnuMuueckue
CBOMCTBA IIMHKA,
JKene3a B ux
COECIUHEHUN

19.

[IpakTnueckas
pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
«MeTamie»"

20.

Hemerannsl, ux
MOJI0KECHYE B
[Tepuoanueckoit
CHCTEME
XUMHYECKUX
anemeHToB /[l. W.
Menneneesa u
0COOEHHOCTHU
CTPOEHHUSI aTOMOB

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

21.

dusnyeckue
CBOMCTBA
HEMETAJJIOB.
Annotponus
HEMETaJIoB (Ha
MpUMepe KUCIopoaa,
cepsl, Gpochopa u
yriepoja)

bubnuorexa [JOK
https://m.edsoo.ru/00adeea6

22.

XUMHUYECKUE
CBOICTBA TaJIOT'SHOB,
Cephl U UX

bubnunorexa LIOK
https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

COEIMHEHUN

23.

XHUMHUYECKHE
CBOICTBA a30Ta,
docdopa u ux
COCIUHCHHI

24,

XuMudyeckne
CBOICTBA yriiepoja,
KPEMHHS U UX
COCIUHCHHI

bubmnoreka LIOK
https://m.edsoo.ru/00adfd9c

25.

IIpumeHenne
BaXKHEHIITX
HEMETAJIJIOB U UX
COCIUHCHHI

bubmnoreka LIOK
https://m.edsoo.ru/00adfebe

26.

O06o00mmenue u
CHCTEeMaTH3aIHs
3HAHHH 10 TEME
«HemeTamib.
Breraucnenus mo
YpaBHEHUSAM
XUMHYECKIX
peakuuii u
TEPMOXUMHUYECKHE
pacd€Thl

27.

[TpakTnueckas
pabota Ne 3.
«Pemenue
AKCIIEPUMEHTAIBHBIX
3aJ1a4 1o
TeMme'""HemeTammabr'"»

bub6mmoreka [JOK
https://m.eds00.ru/00ae027e

28.

KonTposbHas
pabora 1mo Temam
«MeTamel» 1
«HemeTamb»

29.

HeOpraHI/I‘IeCKI/IC u
OpraHu4e€CcKue
KHCJIOTBI.
HeOpraHI/I‘IeCKI/IC u
OPraHn4cCKue
OCHOBAaHHA

30.

AmdoTepHbIe
HEOPraHU4eCKue
OpraHuvecKue
COCIIMHEHUSI.
I'eneTrueckas cBs3b
HEOPraHNUYECKUX U
OpraHUYECKUX
BEIIECTB

31.

Ponb xumMuu B
oOecreueHUH
3KOJIOTHYECKOH,
SHEPreTUYECKON U
MHUILEBOM
0€30MMacHOCTH,



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae027e

Pa3BUTUH MCAULUHBL

32. | IlpencraBnenus 06 1
OOIIMX HAYYHBIX
MIPUHITAITAX
MIPOMBIIIIIIEHHOTO
MOJTyYECHUS
Ba)KHEUIINX
BEIICCTB

33. | Yenosek B mupe 1
BEILIECTB U
MaTepuaIoB

34. | Xumus u 310pOBbe 1
YeJIoBeKa

OO0111€€ KOJINYECTBO YaCOB 34 2 3
MOTIpOrpaMme

YueOHo - MeTogUUYecKOe obecrieueHHe 00Pa30BaTEIbHOIONPOIEcCa
Oobs13aTesIbHBIC YYeOHbIE MATEPHAJIBI AISYYCHUKA

» Xumus, 10 kimace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKiinoHepHOE 0011I€CTBO
«M3narensctBO «IIpocBemenue»

* Xumus, 11 xkmace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A., JIéBkun A.H., AkiinonepHoe
obmectBo «M3natenbetBo «IIpocBemnieHuey

MeToanyeckue MaTepuasbl JJIy4YHTeIs

Breaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus MeToanueckoe mocoorne — 6a30BbIld yPOBEHD) -
M.: Ipoda 2022 ronx.

2. O.C.I'abpuemnsn, U.I.Octpoymos, «OO0I11ast XMUMUs B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kmaccey —
M.: Ipoda, 2023 ros.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposibHBIE U TPOBEPOYHBIE
paboTsl k yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas KHura s
yautens». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHast KHUra Ass
yautens». Yacts 2 — M.: Ipoda, 2022 rog.
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Lu¢posbie 00pa3oBaTeIbHbIe pecypchbl H pecypcbl CETUHHTEPHET

http://him.1september.ru Equnas xomnexmust LIOP: [IpenqmeTrnas komnekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HAay4YHBIC SKCTIEPUMEHTBI: XUMHUSL.
Komnexnust Poccuiickoro o0mieo0pazoBarenbHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anmux6epoBoii

http://wwwalhimik.ru Bcepoccuiickas onumnuana nkoJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranudeckas XuMusi: SJICKTPOHHBIA YUeOHUK TSI CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMUMHH: 3JIEKTPOHHBIN yueOHUK
http://wwwhemi.nsu.ru OTKpBITHIA KOJIEIK: XUMHS

http://www.chemistry.ru JluctaHiinoHHast OJIMMIHA/IA TTO XUMUH: TEJICKOMMYHHKAITMOHHBIN

00pa3zoBaTeNbHBIN TPOCKT
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