MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUICKOMN ®EJIEPAIIUNA
MUHCTEPCTBO OBPA3OBAHUS, HAYKH U MOJOJAEXKHOM MMOJTUTUKH
KPACHOZAPCKOI'O KPA4
YIIPABJIEHHUE 110 OBPA30OBAHUNIO U HAYKE AIMUHUCTPAIIN

MYHHUIIUIIAJIBHOT'O OBPA30OBAHUSA I'OPOJICKOM OKPYT T'OPOJA-KYPOPT COUYH

MYHUIHUITAJIBHOE OBIIEOBPA3OBATEJIBHOE BIO/VKETHOE YYPEKJIEHUE

CPEIHSAA OBIIEOBPA3OBATEJIbBHASA HIKOJIA Ne 85 TTOPOJA COYHA
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PABOYASA ITPOTPAMMA

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»
115t ooyyatromumxest 11 kiacca

Cocrasnena B coorBerctBuu ¢ ®I'OC COO-2012 u ¢ yuerom @OIT OO0

MyHuuunajabHoe 00pa3oBaHue ropoackoii okpyr ropoa-kypopt Coun 2023



MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1m0 XUMHHM Ha YpOBHE CpeAHEro oOmero obOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «OO6 obpazoBanun B Poccuiickoir ®Dexepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUs (eaepaTbHONW 00pa3oBaTENbHON MPOTPaMMBI CPEIHETO OOIIEero
obpazoBanus (POIlI COO), mpencraBneHHbIX B DenepaqbHOM TOCYAAPCTBEHHOM 00pa3oBaTeIbHOM
crangapte COO, ¢ yuérom Konuenuuu npenonaBanus yaeOHOro npeamera «XuMus» B 00pa30BaTeIbHbBIX
opranuzanusax Poccuiickoit depepanuu, peanus3yroIIUX OCHOBHbIE 00pa3oBaTeibHbIE MPOTPAMMBI, U
OCHOBHBIX MoJioxkeHul «Ctpareruu pa3Butus Bocnutanusi B Poccuiickoit dexnepanuu Ha nepuoa a0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3paboTKe MPOrpaMMBbI IO XUMHUH, K OMIPEICICHHUIO OOIICH cTpaTeruu 00ydeHus,
BOCIIUTAHUS U Pa3BUTHA, 00yUYAIOIIUXCSI CPEeICTBAMH y4eOHOro npeamera «Xumusi» gt 10—-11 kimaccoB Ha
0a30BOM ypoOBHE cOCTaBUIM KOoHIENTyanbHbIe osioxkeHuss PI'OC COO o B3auM000YCIOBICHHOCTH 1IEJIEH,
COJIep KaHuUs, pe3yJbTaToB 00y4eHUs U TPeOOBAaHUN K YPOBHIO IIOJIOTOBKH BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHUE, MOJydaeMOe BBITYCKHUKAMHU O0IIeo0pa30BaTeIbHOW OpraHu3aIii,
SIBJIETCS HEOTHEMIIEMO YacCThIO X 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIMM 3TAIIOM pealn3aliy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MNPHUCYILIUX LEJIOCTHOM cucreme
XMMHUYECKOro 00pa3oBaHMsl. ODTH IIEHHOCTH KacaroTCsl IO3HAHMs 3aKOHOB IPHPOJbl, (OPMHUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEIOBEKa, a TAaK)Ke SKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/10pOBbIO U MPUPOAHON cpene. Peanusyercs xumuueckoe oOpazoBaHue 00ydyaroUMxcs Ha YPOBHE
cpeaHero oouero o0Opa3oBaHUs CpPeACTBAMU Y4eOHOro mpeaMera «XHUMHUsS», COIEpKaHHEe M MOCTPOCHHE
KOTOPOI'O ONpEZAETCHbl B NPOrpaMMe M0 XMMHUU C Y4ETOM CHeUM(UKM HAyKH XUMHM, €€ 3HaueHHs B
MO3HAHUU TIPUPOJBI U B MAaTEPHAILHON JKU3HU OOIIECTBA, a TAK)KE C YIETOM OOIMIMX IeJIel U MPUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CpefHero olmero odpasoBaHus B Poccuiickoit
denepanuu.

XuUMHsI Kak 3JEMEHT CHUCTEMbl €CTEeCTBEHHBIX HAyK HIpaeT Oco0Yyl pojib B COBPEMEHHOMH
LUBUIIN3ALIMY, B CO3/IaHUM HOBOM 0a3bl MaTepHaabHOM KyIbTypbl. OHa BHOCUT CBOM BKJIaJ B GOPMUpPOBaHHE
PalMOHaIBLHOTO HAYYHOT'O MBIIIJIEHHS, B CO3JaHHUE LIEJIOCTHOTO MPEJICTABICHUS 00 OKpYXKaIOIIeM MUPE KaK
0 €IMHCTBE IMPUPOJIbI U YEIOBEKa, KOTOpoe (OPMUPYETCS B XUMUHU HA OCHOBE TOHMMAHHUS BEILIECTBEHHOTO
COCTaBa OKPYXKAKOUIET0 MHUPAa, OCO3HAHUS B3aUMOCBSI3U MEXIy CTPOCHHMEM BEILECTB, MX CBOWCTBaMHU U
BO3MOKHBIMHU 00JIACTSIMU IPUMEHEHHUS.

TecHo B3auMOJIEHCTBYSI C APYTUMHU €CTECTBEHHBIMHM HayKaMH, XMMHsI CTajla HEOTHEMIIEMOM 4acThiO
MHPOBOM KYJIbTYPbl, HEOOXOUMBIM YCJIOBUEM YCHEIIHOTO TpyAa M KU3HU KaKJOro 4jeHa oOIIecTBa.
CoBpeMeHHass XMMHUs KaKk HayKa CO3MJIaTeNIbHasl, KaKk HayKa BHICOKMX TEXHOJIOTUI HalpaBlieHa Ha pelleHne
r7100aNbHBIX MPOOJIEM YCTOHYMBOrO pa3BUTHUS 4YEIOBEUYECTBA — CHIPEBOM, PHEPreTHMUYECKOW, MHUILEBOIA,
9KOJIOTMUYECKOM 0€3011aCHOCTH U OXPAHBI 3710POBbSL.

B cootBeTcTBUM ¢ OOIIMMHU TENSIMU M MPUHIMIIAMH CPEIHETO OOIIero oOpa3oBaHUs COJAEpKaHUE
npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb U3Y4EHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYalOLIMXCs, HEOOXOMUMYIO UM JUIs BBIPAOOTKH MHPOBO33PEHUYECKHX
OpPUEHTHPOB, YCIENIHOIO BKIIIOUEHUS B KU3Hb COLIMYMa, MPOJOJDKEHUS 00pa3oBaHUs B Pa3iIMYHBIX
00JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu TpeaMera «XUMUs» SABISIOTCS 0a30Bble Kypchbl — «OpraHuyeckas XUMHUS» U
«O0mas u HeopraHuyeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMA 3HAHUM [0 HEOPTaHUYECKOM XUMUU (C BKIIOUEHUEM 3HAHUM U3 00IIel XUMHUH) U
oprannyeckoil xumuu. @opMUpoBaHHUE JAHHOW CHCTEMbI 3HAHUI MPU U3y4EHUH MpeaMeTa o0ecrneyrBaeT
BO3MOKHOCTh PACCMOTPEHHSI BCErO0 MHOI000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHUN, 3aKOHOB M TEOPH
XUMUH.



CrpykTypa copepxkanusi kypcoB — «Opranuyeckas xumusi» u «OO011as 1 HeOpraHu4eckas XUMHsD»
copMHpOBaHa B IporpaMMe Mo XMMUU Ha OCHOBE CUCTEMHOTI0 TI0/IX0/1a K M3y4YEeHHUI0 y4eOHOro MaTepuaa
n oOyCIIOBJIEHa UCTOPUYECKM OOOCHOBAHHBIM DPA3BUTHUEM 3HAHUM Ha ONPEAEIEHHBIX TEOPETUYECKHUX
ypoBH:X. Tak, B Kypce OpraHM4ecKoi XMMHUH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOpUN
CTPOCHMSI OPIaHMYECKUX COCAVHECHMM, a TakKe Ha YPOBHE CTEPEOXMMHUYECKMX U JJIEKTPOHHBIX
MPEJCTAaBICHUN O CTPOCHUH BemiecTB. CBefeHUs 00 U3y4aeMbIX B Kypce BEIIECTBAX JAIOTCSA B PA3BUTUH —
OT YIJIEBOJOPOJOB IO CIOXKHBIX OMOJOTMYECKH aKTHUBHBIX COCAMHEHHUH. B Kypce opraHm4eckoil Xumuu
MOJIy4aroT Pa3BUTHE C(POPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs NEpBOHAYAJIbHBIE
IPEJCTABICHUS O XUMHMUYECKON CBA3M, KJIACCU(PUKAILIMOHHBIX NMPU3HAKAX BEILIECTB, 3aBUCHMOCTU CBOMICTB
BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUN.

[To HOBBIM YTJIOM 3peHHSA B MpenMeTe «XuMus» 0a30BOr0 ypOBHS pacCMaTpUBAETCS U3YYESHHBINA Ha
YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs TEOPETHUYECKUH Marepuan U (PaKToIOrnYecKhe CBENCHHS O
BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas M HeOpraHudeckas XUMHs»
00yJaromuMcsl TPEIOCTABISIETCS. BO3MOXKHOCTb  OCO3HATh 3HAYECHHE IEPHOAMYECKOrO 3aKOHa C
O0IIETEOPETUIECKUX U METOJOJIOTHUECKUX TMO3UIHHA, TITy0XKe TOHATh HCTOPUYECKOE U3MEHEHUE (yHKIMN
3TOro 3aKOHA — OT 00001IaoIIEel 10 00BACHSIOMEH U TPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHMM O BAXKHEHIINX BELECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHHH,
a TaK)K€ 0 XUMUYECKHUX PEaKLUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHUs JIONOIHsIeTCs B Kypeax 10
u 11 KjaccoB aJIeMEHTaMU COAEP KAHUSI, UMEIOIIMMH KYJIbTYPOJIOTMUECKUN U MIPUKIIAIHON Xapakrep. JTU
3HaHUS CIIOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSA3M XMMMHU C JIPYTMMH HayKaMH, PacKpbIBaiOT €€ poJib B
[I03HABATENbHOM M NPAKTUYECKOM JAEATEJIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCHUTAHMIO YBAKEHUS K
IIpOLIECCY TBOPUYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUW XUMHUH, TOMOTAIOT BBITYCKHUKY
OPHEHTHUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XUMUEH, KPUTHUECKH
OCMBICIMBATh MH(DOPMALIUIO U MPUMEHATh €€ /s MOMOJIHEHUS 3HAHUHM, PELICHUs MHTEJJIEKTYalbHbIX U
HKCHEPUMEHTATIbHBIX HCCIIEAOBAaTENbCKUX 3a7ady. B 1enom conepxaHue yd4eOHOro Ipeamera «XUMHs»
JAHHOTO YPOBHS M3y4YEHHUS OPUEHTHPOBAHO Ha (OPMHUpPOBAHHE y OOYyYaIOUIMXCS MHMPOBO33PEHUECKOM
OCHOBBI JUIsl TOHUMaHUs (punocopckux HaeH, TaKuX Kak: MaTepualbHOE €IUHCTBO HEOPraHMYECKOro U
OpPraHUYeCcKOro MHpa, 0OyCIOBIEHHOCTh CBOMCTB BEILIECTB MX COCTaBOM M CTPOEHHEM, MO3HABAEMOCTh
NPUPOJHBIX SBICHUH MyTEM SKCIEPUMEHTa M pPELIeHHs NPOTUBOPEUMH MEXAy HOBBIMH (DakTaMu U
TEOPETUYECKUMH IPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PELIEHUH 3KOJOTUYECKUX MPOOJIeM, a TaKxKe
npo6sieM cOepeKeHHs SIHEPreTUYECKUX PECYPCOB, ChIPhsI, CO3/JaHUS HOBBIX TEXHOJOTHI U MaTepHUasoB.

B mnnaHe pemieHus 3ajad BOCIUTAHMS, Pa3BUTHS U COLMAIM3ALMU OOYYAIOUIMXCS IPHUHSATHIE
IIPOrpaMMOi1 [0 XMMUHM MTOJIXO/IbI K ONPEAEICHUIO COACPKaHUS U IIOCTPOEHUS IPEAMETA IIPEyCMaTPUBAIOT
(hopMHpOBaHNE YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUM, UMEIOLINX 0a30BO€ 3HAYEHHUE I Pa3IMYHbIX BUIOB
NeSTeNIbHOCTH: pEeLIeHusl MpoOieM, MOoUCKa, aHaiau3a M o0paboTku HHOpMaLMHU, HEOOXOAUMBIX IS
MPUOOPETEHUS OMbITA MPAKTHUECKOW M MCCIEI0BATENbCKOM JesITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
[TO3HAHUM XUMUH.

B mpaxTuke npernoaaBaHusi XUMUH KaK Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHUs, TaKk U Ha YpOBHE
cpenHero oOuiero oOpa3oBaHUs, MPH OINPEAETICHUH COAEPKATeIbHON XapaKTepUCTUKU IeNiel U3ydeHUus
npeaMeTa HarpaBlieHHeM NMEePBOCTENIEHHON 3HAYUMOCTH TPAIUIMOHHO NMPU3HAETCS (OPMHUPOBAHNE OCHOB
XMMHUYECKON HayKH Kak 00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKON IEATEIbHOCTH YeJIOBeKa U
KaKk OJHOTO M3 KOMIIOHEHTOB MHPOBON KynbTypbl. C METOAMYECKON TOYKHM 3pPEHUS TAaKOW IMOAXOJ K
ONPEIEICHUIO LIEJIEN N3YUEHUS IIPEIMETA ABIISIETCS BIIOJIHE OITPaBIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJaBHBIMH IEJIIMU H3YyYeHHUs npeamera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:



e (GopMHpPOBAHHE CHUCTEMBbl XMMHUYECKHUX 3HAHUN KaK Ba)KHEHIIEH COCTABISIONMICH E€CTECTBEHHO-
Hay4YHOU KapTHUHBI MHPA, B OCHOBE KOTOPOH JIe)KAT KIIIOUYEBbIE MOHATHUS, PyHIaMEHTaIbHbIE 3aKOHBI
U TEOpUHM XHMMHUHU, OCBOCHHUE S3bIKa HAYKH, YCBOGHHE M IOHMMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHNT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpPUEH WX pPa3BUTHA H
CTaHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE NPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX
peakuuii, HEOOXOMUMBIX Ui NPUOOPETEHHs] yYMEHUU OPHEHTHPOBATHCA B MHUpPE BEIIECTB U
XUMHUYECKUX SBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKOMN 1 MOBCEAHEBHOMN KU3HU;

® Dpa3BUTHE yMEHUH M CHOCOOOB NEATENLHOCTH, CBA3aHHBIX C HAONIOJCHHEM U OOBSICHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30I1acCHOr0 OOpaleHHsI ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, coaepxaTenbHas XapaKTepUCTHKA IeNei U 3a/1a4 U3ydeHUs MpeIMeTa B IporpaMMe
[0 XMMHU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMH B CUCTEME CPEIHEr0
obmiero oOpazoBanusi. CerofHs B MpernojaBaHUM XUMUU B OOJIbIICH CTeleHW OTHAETCS MpeNrnouTeHUE
MPAKTUYECKOH KOMIIOHEHTE COJAepKaHUs OOy4YeHHs, OPUEHTHPOBAHHOM HA TMOATOTOBKY BBITYCKHUKA
001meo0pa3oBaTeIbHOM  OpraHu3aliy, BIAACIONET0 HE HAO00pOM 3HaHWH, a (YHKIHOHAJIHHON
IPaMOTHOCTBIO, TO €CTh CHOCOOAMH M yYMEHHSMH aKTHBHOTO MOJYYCHHUs 3HAHWN W NMPUMEHEHHS HX B
peaIbHOM JKU3HM [Tl PEIICHUS TPAKTUYECKHX 3a7ay.

B cBsi3u ¢ 3TUM NpH U3y4eHHUH MpeaMeTa «XUMHUS» TOMHHHUPYOIIee 3HaUeHHEe MPUoOpETaOT Takue
LeJIH U 33J]a4H, KaK:

ajanTanusg OOYYaloIUXCsA K YCIOBHSM JWHAMHUYHO pPAa3BUBAIOIIErocs Mupa, (GopMupoBaHUE
UHTEJJIEKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oOBaHUIO,  COTPYIHUYECTBY,
CaMOCTOSITENIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

dbopMupoBaHHE y OOYYAIOMUXCS KIFOYEBBIX HABBIKOB (KIIOYCBBIX KOMIICTCHIIMI), WMEIOIINX
YHHUBEpPCAIbHOE 3HAUEHUE ISl PA3IMYHBIX BUIOB JESATEIbHOCTH: PEUICHUS MpolieM, MOUCKa, aHalu3a U
00paboTky HH(OPMAIUK, HEOOXOIUMBIX Ui NMPHUOOPETEHMs OIbITa JEATENHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B TIO3HAHUH XUMUH, a TAKXKE JIJTsI OLEHKH C TIO3UIUH KOJIOTHIECKON O€30ITaCHOCTH XapaKTepa
BIIMSTHHS BEIIECTB M XUMUYECKHX TPOIIECCOB HA OPTaHU3M UYEJIOBEKA M MIPUPOIHYIO CPEIy;

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
o0yJaroImuxcs: COCOOHOCTH CaMOCTOSTENILHO MPHOOpPETaTh HOBBIE 3HAHMS [0 XUMHH B COOTBETCTBHUHU C
KU3HEHHBIMH MTOTPEOHOCTSIMH, HCIIOIB30BATh COBPEMEHHBIE HH()OPMAITMOHHBIE TEXHOJIOTHH IS TIOMCKA U
aHaM3a y4eOHOH ¥ HayYHO-TIOMYJISIPHON HH(OpMAIIMA XUMHUYIECKOTO CO/ICPIKaHuS;

¢dbopmMHupoBaHHEe M pa3BUTHE Yy OOYYArOIIMXCS AaCCOIMATHBHOTO WU JIOTMYECKOTO MBIIUICHUS,
HaOJI0AaTeNbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, NPH
TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJarommxcsi yOekIEHHOCTH B T'YMaHHCTHYECKOH HANpPaBICHHOCTH XUMHH, €
BaXHOH pOJIM B PELIEHUU TJOOAIBHBIX MPOOJEM pPalMOHATIBHOIO MPUPOAONOIb30BAHUS, MONOIHEHUS
HHEPreTUYECKUX PECYPCOB M COXPAHEHUS PUPOTHOTO PABHOBECHS, 0CO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO
OTHOIIECHHS K TIPUPOJIC M CBOEMY 370POBBIO, a TAK)KE MPUOOPETEHHSI OITBITA MCIIOIB30BAHUS TIOJTYIEHHBIX
3HAHWUW JUTS TPUHSITHS TPAMOTHBIX PEIICHUHA B CUTYAIUSAX, CBI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMH.

B ydebGHOM mutane cpemHero oouiero oopazoBaHus MpeaAMET «XUMUs» 0a30BOr0 YPOBHS BXOJAUT B
COCTaB MpeIMeTHOM obnacTu «EcTecTBeHHO-HAYYHbIE TPEIMEThI.

OOmiee 4mcIo 9acoB, OTBEACHHBIX Ul M3YYCHUS XMMHUH, Ha 0a30BOM YpOBHE CPETHETO OOIIEeTO
oOpa3zoBanusi, coctaBisgeT 68 yacos: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 vaca (1 yac
B HEJICTIIO).



COJAEP)KAHUE OBYYEHUA
11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. ODJEKTpOHHAs 000JIOYKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 31meMeHThl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux i3yemeHToB J[. W.
MenpeneeBa. CBsa3b nepuOaUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
110 TPYIIaM U epuoaam. 3Ha4eHUEe ePUOIUYECKOro 3aKOHA B Pa3BUTUHU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBS3b. BUIbl XUMHUYECKOW CBSI3U (KOBaJICHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMUYECKOU CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiMHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eHeTnyeckas CBSI3b HEOPTraHUUECKUX BEIIECTB, MPUHAISKAIINX K Pa3IMYHBIM KJlaccaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHMYECKOW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIM4YHBIX (akTopoB. OOpaTHMblEe pEaKIMH.
XnMuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunuun Jle [larense.

OnekrponauTnueckas aucconuanus. CunbHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, HIeI0UHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METO/ABl M3YYEHHUS BEILIECTB M UX IPEBpAILEHUI: JAEMOHCTpaLus
tabmui «llepuogudeckas cuctema xumuuyeckux siaemeHToB [[. U. MenneneeBa», mzyueHue
MoJieJIe KPUCTAJUIMUECKUX pelETOK, HaOMIoJeHHe U ONHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3joXKeHHWe MNEepOKCHIAa BOJIOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
OIPEZCIIEHUE CPEBl PACTBOPOB BELIECTB C NOMOUIbI0 YHHUBEPCAIBLHOIO MHIUKATOPA, pEaKLUuu
MOHHOTO OOMEHa), MpoBe/leHUuEe MPaKTHUeCKOl paboThl «BnusHue pa3nuyHbIXx (aKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnbie 3a1aun.

Pacuérpl 10 ypaBHEHHAM XUMHUYECKHX PEAKIHIL, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHSATHUS «MacCOBAast A0S BEILIECTBAY.



Heopranuveckasi xumust

Hewmerannsl. [lonoxenue HemetaiuioB B [lepuoanueckoi cucremMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOOCHHOCTH CTPOCHHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AmoTponusi HeMETa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIoB (TaJlOr€HOB, cephl, a3oTa, docdopa,
yIiepoJia U KPeMHHUS1) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHEHU).

[IpruMmeHeHne BaKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHSI SJEKTPOHHBIX 000JIOUYEK aTOMOB MeTauioB. OOmue
¢u3nueckue cpoiictBa MeTauoB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUHN DS HampsHKeHUH
METaJLJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEUINIUX METAJIOB (HATPWH, KaJWid, KajabIlMd, MAarHUMH,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCTUHECHUM.

O6mme crocoObI oTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DOKCHepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB M HX MPEBpallleHUuH: H3y4YeHUE
KOJUICKIIMU «MeTaJljIbl U CILIaBbI», 00pa3I[0OB HEMETAIUIOB, PEIICHHUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HaOJIOZICHUE M OINHUCAHME JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCJIOT M HIEJIOYEH, KAUeCTBEHHBIC PEAKIIUU HAa KaTHOHBI
METaJlIoB).

PacuérHrble 3amaumn.

Pacuérel Mmaccrl BenecTBa mwin 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB, pacu&Thl MacChl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIUU, €CIIH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BuTHUU MeAUIUHEL. [[OHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX PEaKITUH.

[TpencraBienust 00 00X HAYYHBIX TPUHIIUAIIAX TPOMBIIUIEHHOTO MOJTYUYEHHUs BayKHEHIIHX
BEIIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepHalibl IS DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS TIPEapaToB OBITOBOM XMMHUHU B TOBCEAHEBHOM KU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 xmacce ocyIliecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO01mure ecTeCTBEHHO-HAYYHbIE TIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
HU3MEpPEHHE, SIBJICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HM30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.



buonorus: knerka, OpraHum3M, 5KOCHCTEMa, Ouocdepa, Makpo- M MHKpPOIJIEMEHTH,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMU4ecKas MPOMBIIIJIEHHOCTb, METAJLTYPrHsl, IPOM3BOICTBO CTPOUTEIIBHBIX

MaTCpHraoB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, numeBast IIPOMBIIIJICHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, OJICKTPOHHAA IMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM st pa3pabOTKU IUJIAaHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHS» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE OO0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOTIPEICICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAHUILINKA 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEIMETa « XUMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCHHUTATEIbHON JESTEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH M HJ€aJaMH POCCUUCKOTO Tpa’kJaHCKOro OOIIecTBa,
NPUHATHIME B OOIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaAIOIIMXCSI.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHHUS MpenMeTa «XHUMHUS» OTpaxaroT chOpMHUPOBAHHOCTD
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMUH;

YB&KEHHSI K TPOIECCY TBOpYECTBA B OOJIACTH TEOPHH M TPAKTHYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAayKH €CTh pe3yJbTaT JUINTENIbHBIX HaOJI0JICHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



WHTEpECa M I[I03HABATENIBHBIX MOTHBOB B IIOJYYEHHH U TIOCIEAYIOUIEM aHAIIN3E
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBSA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHMMAHUS IIEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTbHOM TPACKTOpUU 00Opa3oBaHusl, Oyayiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTHYECKHU 1€JIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHaIBFHOTO TPUPOIOTIOIH30BAHNS,

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIled MPUPOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONpUSATHBIC HYKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYHsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €IMHCTBE IPHUPOABI U YEJIOBEKA, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS ie7aTh 000CHOBAHHBIE 3aKIFOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JIMYHBIX cepax MpoecCHOHATBHOMN AeITeTbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOrOo IpeaMeTra «XUMHsS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAY4YHbIN (aKT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaromue (opmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH H
COLIMATTLHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCATHHBIMU YYEOHBIMH
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENNLHO (OPMYIUPOBATh M aAKTyalM3HpPOBaTh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPE/ICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATUH W YCTAHABIMBaTh HX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipolecce MO3HAHUS, UCIOIb3YeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKLIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAO0OJAaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENEHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM W MPOEKTHOM JesTeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynMpoBaTh 3ampOoChl M TNPUMEHATh pa3IMYHble METO/Abl NpH IOUCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIbHYIO (OpPMY IpeicTaBiIeHUs WHPOpMALUK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHTEIBHO BBITOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
IKCIIEPUMEHTA, NPAKTHUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYILIECTBISATH CBOIO ITO3HABATEIbHYIO JESTEIBHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX PEeIICHHUS C y4ETOM IOJIyYE€HHUS] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIM3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
11 KJIIACC

[TpenmeTtHble pe3ysbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHuyeckast XMMUs» OTPayKaroT:

c(OPMUPOBAHHOCTBH MPECTABICHUI: 0 XUMHUYECKOI COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KyJbTYpHl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMOHN Ui pEeHICHUs
NPAaKTHYECKUX 337ad M JKOJIOTWYeCKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO H
HPUPOHOH Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
NOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJla, MOJIb, MOJISIDHBI OO0BEM, BAJCHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHCIICHMsI, XMMHUYeCKas CBs3b (KOBaJICHTHas, MOHHAs, METAJUINYecKas, BOJOpPOJHAs),
KpUCTANTMYECKass  pemeTKa, THIBI XUMHUYECKHMX  pEaKIHid, pacTBOp, AJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIIMTHYECKAs! AMCCOIMAINS, OKUCIHUTENh, BOCCTAHOBHTENb, CKOPOCTbH
XUMHUYECKON peakIiy, XUMHUECKOe PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS SIEKTPOIUTHUECKON
JccolManuy, nepuoanueckuit 3akon . 1. MenzaeneeBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB,
3aKOH COXpAaHEHHS W TPEBPALICHHS SHEPTUH TPU XUMHYECKHX PEAKIUIX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHUS, JISKAIIHEe B OCHOBE NMOHMMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHUYECKUX BEIECTB B
OBITY M IPAKTHYECKON JESATEIEHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTePHbBIE MPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONMHCAHUM HEOPTaHUYECKUX
BEIIIECTB U UX MPEBpaIlEHUl;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIF30BaTh XUMHUYECKYI0 CHUMBOJIHKY IIJISI COCTaBJICHUS
GopMyT BemeCTB W ypaBHEHMH XWMHUYECKHUX pPEaKIUd, CHUCTEMaTHUYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBMainbHBIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEUIECTB (yrapHbId Tas,
YIJIEKUCTBIA Ta3, aMMHUaK, raméHas M3BeCTb, HeraméHass W3BECTh, NUThEBAas COJA, MUPUT H
ApyrHe);

c(OPMHUPOBAHHOCTh YMEHUH ONPEIEIATh BAICHTHOCTD U CTETIEHb OKHCIICHUS XUMUYECKIX
AJIEMEHTOB B COEAMHEHUX PA3JIMYHOTO COCTAaBa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPHCTAIIMUYECKOW PEIIETKH KOHKPETHOTO



BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

c(OpMUPOBAHHOCTh YMEHU yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECCTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIIe coeIMHEeHUH (IIPOCThIEe BELIECTBA — METAIUIBI U
HEMETaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO |
MPOrHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh OJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHneneeBa, HCIOJIB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTANINY», «IHEPTETHUYCCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XHMHUYECKHUX JJIEMEHTOB M MX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMHUCHIBATH) OOIIHNE XUMUICCKUE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XUMHUYECKHUE PEAKIUMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluxX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHUS PEAKLUN PA3IUYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHUS PEAKIIM MOHHOTO OOMEHA, YUMTHIBAsl YCIOBHUSI, PU KOTOPBIX 3THU
peakLMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM TMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHE MTPOLIECCHI, JICIKAIINE B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYEHHUSI CEPHOM KHCIIOThI, aMMHaka, a Takke CHOPMHUPOBAHHOCTH
MPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIUIAX U IKOJOTHYECKUX MPOoOIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jisl BELECTBA B pacTBOpEe», OOBEMHBIX OTHOLIEHUI Ta30B NPU XUMHUYECKHUX
peaxIusx, Macchl BEIIeCTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEUIECTB, TETIOBOrO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEUIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYAOH U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmokeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, ONPEIENIEHUE CpeJibl



pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
HA CKOPOCTh XHMHYECKOW PEaKIMU, PEeaKklud HMOHHOTO OOMEHAa, KA4eCTBEHHBIC pEaklUd Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMaMm «Metamnely u «Hemeraymibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 00palleHU! C BELIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3yIbTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIhTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IpYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTrO
IIOBCACHUA B 6LITy u pr,Z[OBOfI ACATCIIBHOCTH B ILECJIAX COXPAaHCHUSA CBOCTO 3J0pPOBbA H
OKpY’Karollel MpUPOIHOIN cpenbl, 0CO3HaBaTh OMACHOCTh BO3/CHCTBHS Ha >KMBBIE OPTaHU3MBbI
ornpeeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMCHBIICHUSA U MTPEAOTBpAICHUSA UX BPECAHOT'O B03H€I>'ICTBH$I Ha OpraHu3M 4CJIOBCKA,

JJIsA 06yanOIIII/IXC$I C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHUC IIPUMCHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CTICTIBIX U Ca00BUASIINX O0YYAIOIIMXCS: YMEHHUE UCTIOTb30BaTh PeIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyd.



11 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
bubnuoteka
Crtpoenue atomoB. [lepuoanueckuii 3akoH LOK https://m.eds00.u
11 u [leproanueckas cucteMa XUMHUYECKUX 3 bubnuoreka
snementoB JI. 1I. MenzeneeBa PDII https://resh.edu.ru
bubnuoteka
LIOK https://m.edsoo.ru
.M
12 Crtpoenue BemniecTBa. MHOroo0Opasue 4 Euaorexa
Betuects POIII https://resh.edu.ru
bubnuoteka
LIOK https://m.edsoo.ru
1.3 XUMUYECKHE peakluu 6 1 1 bubnuoreka
PBUI https://resh.edu.ru
Hroro no paszneny 13
Paznen 2. Heoprannueckasi XumMus
bubnnoreka
2.1 Merabl 6 1

LIOK https://m.edsoo.ru




bubauoreka
PDOIIT https://resh.edu.ru

2.2 Hemeraier

bubanoreka
LIOK https://m.edsoo.ru

Bubnuoreka
POIII https://resh.edu.ru
bubanoreka
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5 LIOK hitps://m.edsoo.ru
' BEILIECTB Bubnuoreka
POIII https://resh.edu.ru
Utoro no pazneny 17
Paszgen 3. XuMud U :KM3Hb
bubaunoreka
LIOK https://m.edsoo.ru
3.1 XUMUS U KA3HDb 4
bubaunoreka
POIII https://resh.edu.ru
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

VYueonuk: ba3zoselit ypoens, aBropsl O.C. 'abpuensH, N.I'. Octpoymos, C.A. CiiagkoB—
Mocksa: «I[IpocBemienuey, 2021 r.,

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. Fapummn, A. [1. Heopranudeckass Xumus B cxemax, pUCyHKax, Tabnunax, Gopmynax,
XUMHYECKHX PpeaKusx. - 2-€ u3/1., uctp. u joi. - CII6.: Jlans, 2006. — 288 c.

2.I'yzeit, JI. C. Xumus. Bonpocsl, 3a1auu, ynpaxHeHus, 8-9 ki.: yuebHoe nocobue amus
obmieoopazoBarensubix yupexacauii /JI. C. I'yzeit, P. I1., CypoBuesa.- JIpoda,2018.-
288c.: ui.

3.ITaBnoB, H. H. O0mast u Heopranuueckass XUMHS.- 2-¢ H31., epepad. u gom.- M.:
Hpoda, 2021- 496 c.: um.

4. Xumus. 8-9 wi.:. koHTposibHBIe paboThl k yueOHukam JI.C. I'yzes, B.B.CopokuHna,
P.I1.CypoBueBoii «Xumus-8» u «Xumust-9».-M.: Ipoda, 2013.-192 c.

5. bpeitrep JIL.M. Xumusa. 9 wnacc. [loypounsie mianbel. — Bosrorpan: Yuutens, 1
noayroaue - 2003. -99 c, 2 nonyronue — 2005. — 87 c.

6.Ypoku XUMUU ¢ IpUMEHEeHHEM MH(DOPMAIIMOHHBIX TexHonoruii. Hemerasmiel. 9 kiacc:
pa3paboTku ypokoB, 3amanusi st moarotoBku k ['MA w EI'D, 3amaum u pemieHwus.

Meroandeckoe nocodue ¢ 3nekTpoHHbIM npuioxenueM / T.M. ConaaroBa. M.: [Inanera,
2011. — 240 c.

7.Xomuenko W.I'. COopHHK 3amad W yNpa)kHEHUN MO XMMHMM JUIsl CpPeIHEH IIKOJIbI/
N.I".Xomuenko.-2-e uz . ucnp. u gon.— M.: PUA «Hosas Boina»: U3narens Y MepeHKOB.-
2010.-214 ¢

8. Xomuenko U.I'. Pemtenne 3anau mo xumun/ U.I'. Xomuenko.— M.: PUA «Hosas BoitHa»:
Nznarens Ymepenkon.-2010.-256 ¢

9.Xomuenko WN.I'. Tloco6ue mo xumuu it moctynaromux B By3sl/ M.I'. XomueHko.-4-¢
u3a. ucnp. u aon— M.: OOO «M3natensctBo HoBast BonmHa»: M3naTens YMepeHKOB.-
2020.-480 ¢

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



1. BupryanpHas xumudeckas Jadopatopus: XuMus 001as 1 Heopranuueckast xumus, 10 — 11
k1. (info@uchportal.ru, gia.edu.ru);

2. CereBoe obpazoBaTenbHOe coobmecTBo «OTKphITHIHM Kiace» (http:// www.openclass.ru);

3. Vaurensckuii mopran «Bce mus Yaureneii» (http://www.uchportal.ru);

4. Meroacoser (http:// metodsovet.su);

5. OTKpBITBI KaTajor o0Opa3oBaTeNIbHBIX TNpe3eHTanuid «YueOHple mpeseHtamun» (http:/
www.uroki.net)


http://www.openclass.ru/
https://www.google.com/url?q=http://www.uchportal.ru&sa=D&source=editors&ust=1683467687045629&usg=AOvVaw1NhxE6wS75Jp7cbG-F5AHT
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