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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XUMHH Ha YPOBHE CpeHEr0 00111ero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUH K pe3yJbTaTaM OCBOCHHUS (eaepaabHON 00pa30BaTeIbHON IPOrpaMMBbl CPETHETO
obuiero oopaszosanus (POII COO), npencraBieHHbIX B DeepaibHOM roCy1apCTBEHHOM
obpasoBatensHOM cTangapte COO, ¢ yuérom KoHuenuuu npenogaBanus yueOHOro npeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit depepannu, peanru3yromux
OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX NOJOXKEeHUN «CTpaTeruy pa3BUTHS
BocniuTanus B Poccuiickoit @enepanuu Ha nepuog 10 2025 rona» (Pacnopsxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOI0B K pa3pabOTKe MPOrpaMMbl 0 XUMHUH, K OTIPEICICHUI0 00IIei
CTpaTeruy 00y4eHus, BOCIIUTAHUS U PA3BUTUSA 00yJaroIUXCs CPEACTBAMU y4eOHOr0 IpeaMeTa
«Xumust» 1 10—-11 xnaccoB Ha 0a30BOM YPOBHE COCTaBMIIM KOHIIENTYaAJIbHBIE TOJIO0XKEHUS
®I'OC COO o B3auMO0OYCIIOBJICHHOCTH 1IEJIEH, COJIEPIKaHMS, Pe3yIbTaTOB OOYUCHHS U
TpeOOBaHUI K YPOBHIO OJrOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, 0Jy4yaeMoe BBITYCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHM3aIuy, ABJIIETCS HEOTHEMIIEMOI YacThIO0 UX 00pa30BaHHOCTU. OHO CIYXKUT
3aBepIIAIOIIMM 3TAllOM pealn3aluy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX LEJTOCTHON CHCTeME XUMUIECKOTO 00pa30oBaHus. DTH LIEHHOCTH
KacaroTcsl M03HaHUS 3aKOHOB IPUPO/IbI, POPMUPOBAHMSI MUPOBO33PEHNUS U 00LIEH KyJIbTYphI
YeJI0BEKa, a TAK)KE IKOJIOTMUECKH 000OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
npupoaHoii cpene. Peanusyercst xumuueckoe o0pa3oBaHue 00yUarOIIUXCsl Ha YPOBHE CPEIHEr0
o0r1ero oOpa3oBaHus CPEeICTBAMH YU4eOHOTO MpeaMeTa «XUMHUs», COJepKaHNE U TOCTPOCHHE
KOTOPOT'0 OIpe/ieNieHbl B IPOrpaMMe 110 XUMHHU € Y4ETOM CHelM(PUKN HAyKH XUMHUH, €€
3HAuEHUs B IO3HAHUU [IPUPOJIbI U B MAaTEPUAIILHON KU3HU OOLIECTBA, a TAKKE C YUETOM OOILIUX
1esiell 1 MPUHIUIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHET0 00IIEro
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0co0yio pojib B COBPEMEHHOM
LUBUJIM3AL1H, B CO3JaHUH HOBOM 0a3bl MaTepuanbHOM KyabTyphl. OHAa BHOCUT CBOM BKJIa/l B
(dopMHpOBaHUE PALIMOHAIIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3/JaHHE 1IeIOCTHOTO IIPECTaBICHUS
00 OKpy»XarollleM MUpE KaK O €JUHCTBE MPUPOIbI U YEIOBEKa, KOTOpOoe POPMHUPYETCS B XUMUU
Ha OCHOBE MIOHUMAaHUS BEIIECTBEHHOI0 COCTaBa OKPYXKAIOIIEr0 MUpPa, OCO3HAHMSI B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aMMOAEHUCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMUS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOIMMBIM YCIIOBUEM YCIIEIIHOIO TPYAA U
KHU3HHU KaKI0ro wieHa obmectBa. CoBpeMeHHas XMMHUs Kak HayKa co3MJaTebHasl, Kak HayKa
BBICOKHMX TE€XHOJIOTUI HalpaBjieHa Ha pellieHue TI00albHbIX MPOOIEM YCTOWYMBOTO pa3BUTHS
4eJI0BEYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUIIIEBO, IKOJIOTHYECKOH 6€301M1acHOCTH U
OXpaHbl 3/I0POBBSI.

B cootBercTBUM ¢ 0O0IIMMU LENAMH U IPUHIUIIAMHU CPEIHET0 001Iero 0opa3oBaHus
conepkanue npeamera «Xumus» (10—11 knaccol, 0a30BbIil YpOBEHb N3YUYEHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YUYaIOIIMXCsl, HEOOXOAUMYIO UM JIJIst
BbIPa0OTKH MUPOBO33PEHUECKHUX OPUEHTUPOB, YCIIEIIHOTO BKIOYEHHS B )KU3Hb COLIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBisIIOIIMMHU MTpeIMeTa «XUMUSD» SIBISIOTCS 0a30BbIe Kypchl — «Oprannyeckas
XUMHU» U «O0I1as ¥ HEOpraHu4eckasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUSI KOTOPBIX
ABJISIIOTCS OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUH 110 HEOPraHWYECKOW XUMHH (C BKIIOYEHHEM
3HaHUH U3 001Ie XMMUN) U OpraHudeckoil xumun. opMupoBaHHEe JAHHOM CUCTEMBI 3HAaHUI
IIPU U3YYEHHUHU MpeIMeTa 00eCeunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO0 MHOT000pa3Hst
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Ctpykrypa comepxkanusi KypcoB — «Opranudeckas Xxumus» u «O01as 1 Heopranmdeckas
XUMU» c(hOpPMUPOBaAHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3YYEHHUIO
yueOHOro MaTepuasa u 00yCciIoBlIeHa HCTOPHUECKA 000OCHOBAHHBIM Pa3BUTHEM 3HAHHUN Ha
ornpeAenéHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKord XMMHUH BELIECTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCUUYECKOM TEOPUHU CTPOCHUSI OPraHUUYECKUX COSIUHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U ICKTPOHHBIX MPEACTABICHUI O CTPOCHUH BEILIECTB.
Caenenus 00 U3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIICBOIOPOIOB 0
CJIOKHBIX OMOJIOTUYECKU aKTUBHBIX COeTUHEHHH. B Kypce opraHndeckoi XMMHH MOJIy4atoT
pa3Butre chOpMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusI IEPBOHAYATBHBIC
MPEJICTaBICHUS O XUMUYECKON CBA3H, KiIacCU(UKALIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yTJIOM 3peHUS B IpeameTe «XuMus» 6a30BOro ypoBHS pacCMaTpUBAETCS
M3YYCHHBII Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs TEOPETHUUECKUN MaTepral U
dakTosornuecKre CBEACHHS O BEIIECTBAX U XUMUUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0m1as 1 HeopraHMYeCcKast XUMUs 00YyJaIOIUMCS TTPEIOCTABIISETCS BO3MOKHOCTh OCO3HATh
3HaYEHHE MEPUOTUIECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOIOJIOTUYECKUX MO3UIIUH,
riry0Ke MOHATh UCTOPUYECKOE M3MEHEHUE (DYHKIIHIA 3TOT0 3aKOHA — OT 00001Iaromei 10
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O Ba)KHEUILIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TAK)KE 0 XUMUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonssercs B Kypcax 10 u 11 kitaccoB a5eMeHTaMU COAEPIKaHUSL, UMEIOLTUMU
KYJIBTYPOJIOTHYECKU U PUKIIATHON XapaKkTep. DTU 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO
B3aUMOCBSI3M XUMHH C IPYTUMHU HayKaMH, PaCKpbIBAIOT €€ POJib B TTO3HABATEILHON U
MPAKTUYECKOHN JESITeTbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MIPOLIECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUUECKUX MPHIIOKEHUN XUMHUH, IOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M TUYHOCTHO 3HAYUMBIX MpoOieMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICITHBATh HHPOPMAIIUIO ¥ IIPUMEHSTH €€ IS TOTIOTHEHSI 3HAHWH, PeIICHUS
MHTEJJICKTYaJIbHBIX U 9KCIIEPUMEHTANIBHBIX UCCIIEIOBATEILCKUX 33/1a4. B nienom copepkanue
y4eOHOro npeamMeTa «XUMHUsS» TaHHOTO YPOBHS U3yU€HUSI OPUEHTHPOBAHO HAa (GOPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUECKOI OCHOBBI 11 MOHUMaHUs PUiocoCcKux uaen, TaKuxX Kak:
MaTepHaIbHOE €TUHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOT0 MUPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh MPUPOIHBIX SBJICHUN MMyTEM HKCIIEPUMEHTA
Y PEIICHUs MPOTUBOPEUNM MEXKTy HOBBIMU (DAKTaMU U TEOPETUUECKUMU TIPEINMOCHIIKAMH,
OCO3HaHHE POJHM XUMHUH B PEIICHUH YKOJIOTHUECKUX MPoOIIeM, a Takxke mpodiem cOepekeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nane pemienus 3aa4 BOCOIUTAHUS, PA3BUTHS U COLMATH3AIUN 00yJarOIINXCs
MPUHSATHIE MPOTPAMMON IO XUMHH MOIXO/IbI K OTPEJEICHUIO COACPKAHUS U TTOCTPOCHUS
npeaMeTa mpeaycMaTpUBaroT (OPMUPOBAHNE YHUBEPCABHBIX YUeOHBIX IEHCTBUHN, UMEIOIINX
0a30BOe 3HaUEHUE ISl PA3JIMYHBIX BHJIOB JIEATEIHLHOCTH: pelIeHus Mpo0eM, MOUCKa, aHAIN3a U
00paboTku nHGOpMaIUU, HEOOXOAUMBIX I TPUOOPETEHUS OIbITa MPAKTUIECKON U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B nmpakTtuke npemnogaBaHus XMMUU Kak Ha yPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, TaK U
Ha ypOBHE CPEIHETO 0011ero 00pa3oBaHus, IPH OMPEACIICHUH COAEPKaTEeIbHOM
XapaKTEPUCTUKHU LIeTIeH U3YUeHHS IIPEeIMETa HANPaBIEHUEM MTEPBOCTENIEHHON 3HAYNMOCTH
TPAAUITMOHHO MTPU3HAETCS (OPMUPOBAHNE OCHOB XMMHYECKOW HAYKH KakK 00J1acTu
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, IPAKTUUECKON JIEATEIbHOCTH YeJIOBEKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOM KyJIbTypbl. C METOAMYECKON TOUKH 3PEHUS TAKOM MOJIXO0.I K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CoriacHO JaHHOUM TOYKE 3PEHHS TJIAaBHBIMU IEISIMU U3YYCHHS TIPeIMeTa « XUMHUsI Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASIOTCS:



(dbopMUpOBaHKE CUCTEMBI XUMHUYECKUX 3HAHUHN KaK BaKHEHIIICH COCTABISIONIEH €CTeCTBEHHO-
HAy4YHOU KapTUHBI MUpPa, B OCHOBE KOTOPOI JIeKaT KIII0YEeBbIe MOHTHS, (PyHIaMEHTaJIbHbBIE
3aKOHBI M TEOPUU XMMHH, OCBOECHUE SI3bIKA HAYKH, YCBOCHNUE U IIOHUMAaHUE CYIIIHOCTH
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPHUEH HX
pa3BUTHUS U CTAHOBJICHMUSI,

dbopMupOBaHUE U pa3BUTHE MPEACTABICHUIN O HAYYHBIX METO/AAaX MO3HAHUSI BELIECTB U
XUMHUYECKHX PEaKIuil, HEOOXOAUMBIX JUIsl IPUOOPETEHUSI YMEHHUI OPUEHTUPOBATHCS B MUPE
BEIIECTB U XMMHUYECKHX SIBJICHUM, UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOM U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUHN U CIOCOOOB AEATEIbHOCTH, CB3aHHBIX C HAOIIOACHHEM U O0BSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOIIOIEHUEM MTPaBUII 0€301IacHOr0 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ aTum, copepxarenbHasl XapaKTepUCTHKa LIeJIel U 3a/1a4 U3ydeHHsl IpeMeTa B
IporpaMMe o XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMHU
B CUCTeMe cpeHero obiero oopasobanusi. CeroiHs B MpenojaBaHuy XUMUU B OoJbIIeit
CTENEHM OTAAETCS MPEAINOUYTEHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00ydeHus,
OpPUEHTUPOBAHHOM Ha MOJTOTOBKY BBITYCKHUKA 00I11e00pa30BaTeIbHON OpraHU3aIiiy,
BJIAJICIOIIET0 He HAOOPOM 3HaHUH, a QYHKIMOHATLHON TPAMOTHOCTBIO, TO €CTh CLIOCO0aMH U
YMEHHSIMH aKTHBHOTO IMOJIYY€HUS 3HAHUN U IPUMEHEHUS UX B PEAIbHOM JKU3HU ISl pEIICHUS
IPAKTUYECKUX 3ajau.

B cBs3M ¢ 3TUM npu u3ydeHuu npeameTa « XuMus JOMUHUPYIOIee 3HaUCHHE
IPUOOPETAIOT TaKUE 1IeJIU U 331a4H, KakK:

afanTtanus oO0yJaromuxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOC MUPA,
(dbopMHIpOBaHNE HHTEILICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOH K caM000pa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHUEe y 00YHArOIIHUXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIUH ),
MMEIOLINX YHUBEPCAIbHOE 3HAYEHHE JUISl Pa3JIMUHbIX BUJOB JIEATEIBHOCTH: PELICHUS IPOOIIEM,
MOMCKA, aHaJI13a U 00pabOTKH MH(MOPMAITUU, HEOOXOIUMBIX JIJIsI TPHOOPETEHUS OTIbITA
JeSITeIbHOCTH, KOTOpasi 3aHUMaeT Ba)KHOE MECTO B TIO3HAHUM XUMHH, a TaKXKe JIsl OLEHKHU C
HO3ULMI 3KOJOrHYecKoi 0€30MaCHOCTH XapaKTepa BIUSHUS BELIECTB U XUMHUECKUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MTO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4aromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUSA 110 XUMUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMU, UCII0JIb30BAaTh COBPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTHH IS IOMCKA U aHalln3a yueOHOU U Hay4HO-MOMYJISIPHON MHPOpMaIMK XUMUYECKOTO
COJIEp/KaHUs;

(dbopMHUpOBaHKE U Pa3BUTHE Y 00YUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIIIEHMUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U NMPOBEJAECHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE y 00y4aromuxcst yOexx1IEHHOCTH B TYMaHUCTUYECKOI HallpaBI€HHOCTH
XUMHH, €€ BaXKHOU POJIM B PEIIEHUH TT100aIbHBIX MPOOJIEM palliOHAIBHOTO
IIPUPOIONOIB30BaHUS, TIOMOJIHEHUS DHEPIETUUECKUX PECYPCOB U COXPAHEHMSI IPUPOAHOTO
paBHOBECHSI, 0CO3HAHUS HEOOXOIMMOCTU OEPEKHOTO OTHOLIEHHUSI K IIPUPOJAE U CBOEMY
3/I0pOBBIO, a TAKXKE MPUOOPETEHHSI OMBITA UCIOIB30BAHMUS MOTYYEHHBIX 3HAHUHN ISl IPUHATHUS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yuebHOM mane cpeaHero o0iero oopa3oBaHus npeaMeT « XuMus» 6a30BOro ypoBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».

OO1ee yncio 4acoB, OTBEAEHHBIX I M3yUeHUsI XUMUH, Ha 0a30BOM YPOBHE CPEHETO
oOuiero oopazoBanus, cocrapiseT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hezeno), B 11
kyacce — 34 yaca (1 gac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer oprannueckoil XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B TIOJYYEHUH
HOBBIX BEILIECTB U MaTepuanoB. Teopus cTpoeHus: opraHuueckux coequHenuii A. M. bytieposa,
e€ ocHoBHBIE NoJIOKeHUsA. CTPYKTypHbIE POPMYJIBI OpraHMYeCcKHUX BerlecTB. ['omonorus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[Ipencranenue o kinaccudukanu opraHudeckux Bemiects. Homenkmnarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMAaTUYeCKas) U TPUBUAJIbHBIE HA3BAaHUS BaXKHEUIIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCepUMEHTAJIbHBIE METO/bl U3YUEHUS BEIIECTB U UX NPEBPAILLEHUI: O3HAKOMIICHHE C
o0Opa3laMu OpraHUuYeCKUX BEIIECTB U MaTeprallaMy Ha UX OCHOBE, MOJIEIMPOBAHUE MOJICKYT
OpraHMYECKUX BEIIECTB, HAOIIOJCHUE U OMMCAHNE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHuu (IUIaBieHue, 0OyriIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJIKaHbI: COCTaB U CTPOCHHE, FTOMOJIOTUYECKHUM pall. MeTaH U 3TaH — nmpocTenine
NPECTaBUTEINN aJIKaHOB: (PU3MUYECKHE U XUMUYECKHE CBOMCTBA (peaKIluy 3aMEIICHUS 1
TOpEHUS ), HAXOXKACHNE B IPUPOJIE, MOTYyISHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psia. DTUIIEH U NIPOIUJIEH — IpOCTeiine
MPEJICTABUTENN ATKEHOB: (PU3NYECKIE U XMMUYECKHE CBOMCTBA (peaKkuu THIPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINEe XUMUUECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUYECKUN Psil. ATIETHIICH —
POCTEHIINN PEICTaBUTENb AJTKUHOB: COCTaB, CTPOEHHE, (PU3HUECKHUE U XUMUYECKUE CBONCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apensbl. ben3on: cocras, cTpoeHue, PU3NUECKUE M XUMUUYECKHE CBOMCTBA (peaKInu
raJJoreHUPOBAHUS M HUTPOBAHMUSA), IOJIy4YeHHE U pUMEeHeHue. Toyoll: CoCTaB, CTPOCHHUE,
¢uznyecKkne 1 XMMUYECKHE CBOMCTBA (peaKlMy TaJOTeHUPOBAaHUS U HUTPOBAHUS ), TOJIyUCHHUE U
npuMeHeHne. TOKCHYHOCTh apeHOoB. | 'eHeTrueckas CBA3b MEXY YIIEBOLOPOAAMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHbIe HCTOYHHUKH YTIeBOAOPOAOB. [IpupoaHblif ra3 u nonyTHele HEQTIHbBIE ra3bl.
Hedtb u e€ npoucxoxnenue. CnocoObl nepepaboTKH HEPTU: TEPETOHKA, KPEKHHT
(TepMHUYECKH, KaTaTUTHYECKUIT), muposu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadoTKH.

OKCHEpUMEHTAJIBHBIE METO/IbI N3yUEHUS BEIIECTB U UX NIPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KaydykoB U pe3uHsl, kosekuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJI YTJIEBOJOPO/IOB U TaJOr€HONPOU3BOHBIX, IPOBEICHHE IPAKTUYECKON pabOThI:
MOJIyYEHHUE STUJIEHA U U3YYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEHUIO XMMHUYECKOH peakuuu (Macchbl, 00bEMa, KOJInYecTBa
MCXOJIHOTO BEIIECTBA MJIH MPOJYKTA PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs

[TpenenbHbIE OTHOATOMHBIE COUPTHI. METaHOJ U 3TaHOJI: CTPOEHHE, (PU3HUECKUEe U
XMMHUYECKHE CBOMCTBA (PEaKIMK C AKTUBHBIMU METaJUIaMH, FaJIoOTeHOBOIOPOJIaMH, TOPEHUE),




npuMeHeHre. BonopoaHble CBSA3U MeX1y MOJIEKYJaMHU CIUPTOB. [[eficTBUE METaHOIA U ATaHOIA
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToOMHBIE€ CIIUPTHI. DTUIICHTIIUKOIb U TIIMLEPUH: CTPOCHUE, (PU3NYECKHE U
XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBHUE CO IIETOYHBIMU METaJJIaMH, KaueCTBEHHAsl PeaKIlis Ha
MHOT'0aTOMHBIE CTIUPTHI). [leficTBUe Ha opranu3m uenoBeka. [I[puMenenue rounepuHa u
STUJICHTJIUKOJIS.

DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE cBOicTBA. TOKCHYHOCTD
denomna. [Ipumenenue genona.

Anpreruasl 1 KeToHbl. DopMalbaeru, aleTanbIeTul: CTpoeHHe, GPU3NIECKUE 1
XUMHUYECKHE CBOMCTBA (PEaKIMu OKHCIECHUS U BOCCTAHOBIICHHUS, KaYECTBEHHbIE PEaKIIUN),
[IOJIyYEHUE U IPUMEHEHHE.

OaHOOCHOBHEBIE MpeieNibHbIe KApOOHOBbIE KUCIOTh. MypaBbHHASI U YKCYCHASI KHCIIOTHI:
CTpoeHue, (pusnyeckre 1 XUMHUIECKHe CBOMCTBA (CBOKCTBA, OOIIME AJIs Kilacca KUCIOT, PeaKius
stepudukanmm), noaydyeHue u npumeHenre. CreapuHoBas U OJICMHOBAsI KUCIIOTHI Kak
NPECTaBUTENN BBICIINX KApOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT,
UX MOIOIIEee JIeHCTBUE.

CrnoxHuble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 3()UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xupoB. bruonoruyeckas posb KUpPOB.

YrneBoasl: cocTaB, KiacCH(pUKaNus yriieBoI0B (MOHO-, - U mosmcaxapusl). ['moko3a —
MPOCTEHIINIA MOHOCAXapUA: OCOOEHHOCTH CTPOEHUS MOJIEKYIIbI, (PU3MUYECKHE U XUMUYECKUE
cBoiicTBa (B3aumozeiicTaue ¢ runpokcunom menu(ll), okuciaenne aMMruadyHbIM pacTBOPOM
okcuga cepedpa(l), BocctaHoBIeHUE, OPOKEHHE IITFOKO3bI), HAXOXKJICHUE B IPUPOJIE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemirono3a kak npupoAHbie noaumepbl. CTpoeHHne Kpaxmaia U HeJUTHJI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (FUApoJIn3, KaUeCTBEHHAs peaKlus ¢ HOJOM).

DKCTepUMEHTAIbHBIE METO/Ibl N3YUEHUS BEIIECTB U UX MPEBPAILEHUI: POBEACHUE,
Ha0JII0/IEHUE U OIIMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB: FTOPEHHUE CIIUPTOB, KAUYECTBEHHbIE
peaKuu OJJHOATOMHBIX CIIUPTOB (OKUCIIeHUE 3TaHona okcuaoM Meau(Il)), MHOroaToMHBIX
cupToB (B3auMoelcTBUe rauneprna ¢ ruapokcuaoM meau(Il)), anpaernnos (okucnenue
aMMMa4YHbIM pacTBopoM okcuia cepedpa(l) u runpokcunom meau(Il), B3aumoseiicreue
Kpaxmaja ¢ MOJI0OM), TIPOBEACHUE MPAKTUIECKOM pabOThI: CBOWCTBA PaCTBOPA YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Bbruucnenus no ypaBHEHUIO XUMHUECKON peakluu (Macchl, 00bEMa, KoJIn4ecTBa
MCXOJIHOTO BEUIECTBA WU MPOAYKTa PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIHUUECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB MIIM IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTEepHbIe OpraHndecKkrue coeAnHeHus. Pusndeckue u
XUMHYECKHE CBOMCTBA AMMHOKHUCIIOT (Ha pumepe riauiuHa). buonornueckoe 3naueHue
aMUHOKHCIOT. [lenTuasl.

benku kak npupoHble BBICOKOMOJIEKYIISIpHBIE coeHenus. [lepBuuHnas, BTopuuHas u
TPEeTUYHasl CTPYKTypa OeIKoB. XMMHUECKUE CBOMCTBA OEIKOB: THIPOJIN3, JeHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepuMeHTaIbHbIE METO/IbI U3YUEHHsI BELIECTB U X MpEeBpallleHuid: HaOIo1eHue U
OIMCaHNE JEeMOHCTPALIMOHHBIX OMBITOB: J€HATypalus OEJIKOB IIPH HArPEeBaHUH, LIBETHbIE
peaxiuu OEIKOoB.

BbicokomosieKy IsipHbIe COeIUHEHHUS

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNI: MOHOMED, MTOJINMED,
CTPYKTYpPHOE 3B€HO, CTETIeHb MOJIMMEPHU3aLIuH, CPEAHSSI MOJIeKyIsipHas Macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALUS U MTOJIMKOHICHCALINS.



DKcrepuMEeHTabHbIE METO/IbI M3YUEHHSI BELIECTB U X NMPEBPAILLICHUN: 03HAKOMJICHUE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXMpeIMETHBIX CBSI3€H ITPU M3YyYEHUH opraHnyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCS Yepe3 UCTIONb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHMA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0u1re ecTecTBEHHO-HAYYHbIEC TOHATHUS: SIBICHUE, HAYYHBIH (DakT, TUIIOTE3a, 3aKOH,
Teopusl, aHAIIN3, CUHTE3, Ki1accu(UKaIus, epHUOJUIHOCTb, Ha0II0IeHNE, U3MEPEHNE,
HKCIEPUMEHT, MOICTPOBAHUE.

®duzrka: MaTepusi, SHEPTUsi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NYECKHE BETMYMHBI M €IMHULIBI
UX U3MEPEHUS.

Buonorus: xierka, opranusm, 6uocgepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHoNOrus: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHUSI, MOIOIINE CPEJICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHUE TpenapaThl, MaTepUaIIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHM

XUMHUECKUH 37IeMEHT. ATOM. SlApo aToMa, U30TOIBbL. DIEKTPOHHAS 000I0YKa.
DHepreTHyecKue YpoBHH, MMOTYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0- aemMeHThl. OCOOEHHOCTH
pacripeiesieHus 3JEKTPOHOB 0 OPOUTAIISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX di1eMeHToB /1. 1.
Menpeneesa. CBs3b epuoinyecKoro 3akoHa u [leproanueckoi cucTeMbl XUMUYECKUX
aneMeHTOoB [[. YI. MenzeneeBa ¢ COBpEMEHHON TEOPUEHN CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX IEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BeniecTBa. XuMudeckas cBsi3b. Bupl XxumMmueckoi cBsi3u (KOBaJeHTHas
HEMOoJIsSIpHast ¥ TOJIsIpHAsi, MOHHAs!, MeTaJTMuecKas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOM
XUMUYECKOHN CBsI3U (OOMEHHBIN U JOHOPHO-aKIeNTOPHBIN). Bomopoanas cBsi3b. BameHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIIEHN. IOHbBI: KAaTHOHBI U aHUOHBI.

BemiectBa MOEKyISpHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSTHCTBA COCTaBa
BellecTBa. TUIBI KPUCTANINYECKUX PEMIETOK. 3aBUCUMOCTD CBOMCTBA BELIECTB OT TUIIA
KPUCTAJUIMYECKON PEIETKH.



[TonsiTve o nucnepcHbIX cuctemMax. VICTUHHBIE M KOJUIOUHBIE PACTBOPLI. MaccoBast 1014
BEIIECTBA B PaCTBOPE.

Knaccugukarus HeopraHndeckux coeinHeHnii. HoMeHkIaTypa HeopraHndeckux
BenlecTB. [ eHeTHuecKas CBsA3b HEOPraHNYECKUX BEUIECTB, IPUHAICKANINX K Pa3IMYHbIM
KJIACCaM.

Xumnueckas peakuus. Kiaccudukanns XuMu4eckux peakiuii B HEOpraHuyecko u
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHUS MAcChl BELUIECTB, 3aKOH COXPAHEHUS U ITPEBpAILCHUs
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTHMbIE PEaKIIHH.
XuMuyeckoe paBHOBecHe. DakTOPBI, BAUAIOLNIME HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTHueckas aucconuanusa. CuiibHble U ciadblie 21eKTpoiauThl. Cpelia BOJHbBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, 1I€JI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIILHBIE PEAKLIUH.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX NPEBPALLEHUI: IEMOHCTpALUs
tabmun «[leproauueckas cuctema xuMmudeckux snementos J1. M. MenaeneeBa», uydyenue
MOJIeNIel KPUCTAIUTMYECKUX PEIIETOK, HAOIOJCHUE M OTICAHUE IEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3yIoKEHUE NIEPOKCUAA BOJIOPOJIa B IPUCYTCTBUU KaTallu3aTopa,
OIpeziesIEHUE CPeibl PACTBOPOB BEILIECTB C IOMOIIBIO YHUBEPCAIbHOTO HHIMKATOPA, peaKLuu
HMOHHOr0 0OMeHa), MPOBEICHUE IPAKTUYECKOH paboThl «BiusHue pa3nuuHbIX GaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUM».

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHUAM XMMHUYECKUX PEAKIIMUNA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM TOHATUS KMACCOBAs A0S BEILIECTBAY.

Heopranuveckas xumusi

Hewmeramnsl. [Tonoxenne HemeramuioB B Ilepuoanueckoil cucreMe XUMHUYECKUX
anemenToB Jl. V1. MenzeneeBa u ocoOeHHOCTH cTpoeHus: aToMoB. dusnueckue cBoiicTBa
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriaepona).

XUMHYECKUE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TaJIOT€HOB, CEphl, a30Ta, (hocdopa,
YIJIEpoAa U KPEMHUS) U UX COEAMHEHNN (OKCHIOB, KUCIIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX
COEJITMHEHUN).

ITpuMeHeHnEe BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Mertamibl. [lonoxenue meraiioB B [lepuoandeckoi cucTeMe XUMHYECKUX AIEMEHTOB /JI.
. Menneneea. OcoOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000104eK aTOMOB MeTailioB. O0mue
¢uznueckue cBoiictBa MeTaisioB. CryiaBbl METAJUIOB. DJIEKTPOXUMHUECKUHN PsIJi HAPSKEHU N
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPH, KK, KaIbITMH, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAJIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX NPEBPALLEHUI: U3yUEHUE
KOJUIEKIIMK «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIIJIOB, PEIIEHUE YKCIIEPUMEHTAIbHbBIX
3aJa4, HaOJII0/IEHHE U OITUCAHKE IEMOHCTPALIMOHHBIX U J1a00PaTOPHBIX OIBITOB
(B3auMo/ielicTBHE THIPOKCH/ A AIFOMUHMSI C PACTBOPAMHU KHUCIIOT U IIeJIoueH, KaUeCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuérsl Macchl BemecTBa i 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, PaCYETH Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb



Ponp xuMuu B 00ecriedeHnH YKOJIOTHUECKOM, SHEPreTUIECKON U TMHUIIEBO 0€30MacHOCTH,
pa3BuUTUU MeAUIUHEL. [loHsATHE 0 HAYYHBIX METOAX MTO3HAHUS BEIIECTB U XUMUUYECKUX
peaKuui.

[IpencraBienust 06 00X HAYYHBIX IPUHIIMIIAX POMBIIIEHHOTO IMOTYYEeHHUS
BAKHENIIMX BEILIECTB.

YenoBek B MUPE BEIIECTB U MATEPHAJIOB: BAXKHEHUIIINE CTPOUTENIbHBIE MAaTEPHAIIBI,
KOHCTPYKLIMOHHbBIE MaTepUaJIbl, KPAaCKH, CTEKJIO0, KEPAMHUKA, MaTEPHUAIIbI ISl 3JIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCKUe U MUHEpaIbHbIe y100pEHUS.

X¥MHUS U 3J0pOBBE UEJIOBEKA: IIPaBUIIA UCII0JIb30BAHUS JIEKAPCTBEHHBIX IIPENIAapaToB,
npaBuiia 6e30MacCHOT0 UCIOIb30BaHUS MPEnapaToB OBITOBON XUMHUU B TOBCEIHEBHOM JKHU3HH.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXIpeaMETHBIX CBSA3EH MPH U3y4eHUH 00IIel U HEOPraHUYeCKOW XUMHHU B
11 Kiacce OCyIIECTBIIIETCS Yepe3 UCIOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH,
TaK 1 MOHATHUM, ABJISIFOIIUXCSI CACTEMHBIMU JIJIs1 OT/I€JIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOT O
LUKJIA.

OO61re ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HayUHBIH (PaKT, rUIIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CHHTE3, KJIaCCH(HUKALNS, TIEPUOJMIHOCTh, HAOIIOACHNE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, UBMEPEHHUE, SBJICHHE.

®uznka: MaTepusi, SHEPTusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
pPaZl0aKTUBHOCTb, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €IMHUIIBI MX H3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opranusM, 3KocuctemMa, ouocdepa, MakKpo- 1 MUKPOIIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMbIIIEHHOCTb, METAJLITYPIUsl, IPOU3BOJCTBO
CTPOUTEIIbHBIX MATEPUAJIOB, CEIbCKOXO03SIIICTBEHHOE MPOU3BOJICTBO, ITUIIIEBAs
IPOMBIIIICHHOCTb, (hapMaIleBTHYECKasi IPOMBIIUIEHHOCTh, TPOU3BOICTBO KOCMETHYECKHUX
MIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpUAIIOB, JIEKTPOHHAs TPOMBILIIEHHOCTD,
HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBimuBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS 00YyJarOITUMUCS
POrpaMM CPeTHETO 00IIero 0opa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U TIPSIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM AJis pa3paOOTKH IJITAHUPYEMbBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEILHOCTHBIN MOIXO/.

B cooTBeTcTBUU C CUCTEMHO-IEATEIBHOCTHBIM MOJIXO/IOM B CTPYKTYpPE TUYHOCTHBIX
pe3yIbTaTOB OCBOEHUS MpenMeTa « XUMHUs» Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
BbIJICTICHBI CJIEYIOIINE COCTABIISIOLINE:

0CO3HaHME 00YYAIOIIUMUCS POCCUICKON TPAKIAHCKON HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HaJU4re MOTHUBAIIUU K 00YUEHUIO;

I[eJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOKICHHUI TUYHOCTH Ha OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb U CIOCOOHOCTH O0YYarOMINXCsl PYKOBOJACTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMH, MPUCYIITUMU I[ETOCTHON CUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HaJIMYue MPaBOCO3HAHMS SKOJIOTMYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIETIHU U
CTPOUTH KU3HEHHBIE TIAHBI.

JlngHOCTHBIE PE3YJIbTATHl OCBOCHHS MPEIMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOI U BOCIIUTATEIHHON AESITEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMU,
COIIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJI€aTIaMH POCCUHUCKOTO
Tpa)KAaHCKOTO 0OIIECTBa, MPUHATHIMU B O0IIIECTBE HOPMAMHU U TIPABHIJIAMU TIOBEJICHUS,
CIOCOOCTBYIOLIMMU MPOIIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpPeAMETa « XUMHUS» OTPakatoT C(POPMUPOBAHHOCTD
OTIbITA MIO3HABATEILHOM U IPAKTHUECKOH eATEIHbHOCTH 00yUaIOINXCs MO pealn3aiu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

OCO3HAHUS 00YJAIOITUMHUCSA CBOUX KOHCTUTYIIHOHHBIX TIPAB M 00S3aHHOCTEN, YBAXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MIPEICTABJICHHS O COIMAIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOM NEIATEILHOCTH MIPHU CO3aHUH YUEOHBIX TTPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOUIEHUS K UCTOPUYECKOMY U HAyYHOMY HAClIeIUI0 OT€YECTBEHHOM
XUMUH;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JaCTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHS
XHUMHHU, OCO3HAHUS TOTO, YTO TOCTHKEHUS HAYKU €CTh PE3YNIbTAT ITTUTEIHHBIX HAOIOICHHM,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HAaBATEIbHBIX MOTUBOB B IIOJYYEHUH U MOCIIEAYIONIEM aHAIIN3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHMUS;



CIIOCOOHOCTH OLIEHWBATH CUTYAINH, CBSI3aHHBIC C XUMUYECKUMU SBJICHHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEJCHHUE U MOCTYNKH CBOMX TOBAPHUIIEH ¢ MO3UIIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS IEHHOCTE! 3JOPOBOTO U OE30MacHOT0 00pa3a KU3HH, HE0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U TICUXUYECKOMY 37J0POBBIO;

coOuroIeHust TpaBui1 0€30macHOro 00paleHNs ¢ BEIECTBAMHU B OBITY, TOBCETHEBHOM
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

NOHUMAaHMS EHHOCTH MPABUJI UHAUBHYyATBHOTO M KOJJICKTHBHOTO 0€30IacHOr0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUS MOCJIEACTBUM U HENPUATHS BPEAHBIX ITPUBBIYEK (YIOTPEOIECHUS AJIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHUKATHBHOW KOMIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENbCKON eI TENIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUHU MPAKTUYECKUX 33124 COLUATbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTUIECKOMY U3YUSHHIO MPOGECCHil pa3TuYHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)XCHUS K TPYY, JTIOASIM TPya U pe3yibTaTaM TPYAOBOH A€ATEeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIIbHON TPAaeKTOprUU 00Opa3oBaHMUsl,
Oynyiieit mpodeccuu U peanu3aliuy COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB € YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTPpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU LEJIECO00Pa3HOr0 OTHOUIEHUSI K IPUPOE, KAK UICTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUS [JI00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MTPOOIIeM, BIUSHUSA S3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOM CPEJBI;

OCO3HaHHS HEOOXOIMMOCTH UCIOJIB30BaHUs JOCTHXKEHUH XUMHHU ISl pEIIEHUs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOI'O HEMPUATHUS AEUCTBUN, IPUHOCSIINX BPE] OKpY’Karollel MpUpoIHON cpere,
YMEHHUsI POTHO3UPOBATH HEOIATOMIPHUATHBIE YKOJIOTUIECKHIE MOCIEICTBUS PEITPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Msl pa3BUTOTO HKOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYIbTYPHhI, ONbITA
JeSITEIbBHOCTH SKOJIOTMYECKON HalpaBICHHOCTH, YMEHHS pyKOBOJICTBOBAThHCS UMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE, CHIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUA crieu(UKA XUMHUH KaK HayKH, OCO3HaHUsA €€ posid B HOpMHUPOBAHUU
PaLMOHATIBHOTO HAYYHOT'O MBIIIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYKalolIeM
MUpE KaK O €JMHCTBE MPUPO/BI U YeIOBEKa, B TO3HAHUH NMPUPOIAHBIX 3aKOHOMEPHOCTEH U
peleHny mpodIeM CoOXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0c000H 3HAUMMOCTH XUMUU JIJIl COBPEMEHHOW IMBUIIM3AIUH: B €€
TYMaHHUCTUYECKOW HANIPABIEHHOCTH U BAKHOU POJIM B CO3IaHUU HOBOM 0a3bl MaTepHUATbLHOM
KYJIBTYpBbI, pEIIEHUHU [TI00aJIbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,



00eCTeyeHN! YCIOBUI YCIIEUTHOTO TPya M SKOJIOTHYECKH KOM(POPTHOH KU3HU KaXKJIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IIOHUMaHUs CYIIIHOCTH METOJI0B ITI03HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX, ClIOCOOHOCTH UCIIOJIb30BaTh M10JIy4aeMble 3HAHUS AJIS
aHanM3a U 0OBSICHEHNUS SBJICHUI OKPYKAIOLIETO MUPA U MPOUCXOSAIIUX B HEM U3MEHEHHIA,
YMEHHUS J1e1aTh 000CHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAayYHBIX (DAKTOB M HMEIOIIMUXCS JaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENbHO MCII0JIb30BaTh XMMUYECKHE 3HAHUS JUIsl peLeHUs TpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO M caMO0OPa30BaHUIO, K
AKTUBHOMY IIOJIYYE€HHUIO HOBBIX 3HaHUU 110 XMMHH B COOTBETCTBUU C JKU3HCHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K 0COOEHHOCTSM TPYZa B PA3JIMUHbIX cepax npodheccnoHaIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIC Pe3yiIbTaThl OCBOCHHS YU4EOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBIC 1151 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOMINXCS MEKIUCIUTUINHAPHBIC
(MeXTpeMeTHbIe) OOIIeHayYHbIE TIOHSATHSI, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuUKy METOI0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (MaTepusi, BEIIECTBO,
SHEPrus, SIBICHUE, TPOIIeCC, CUCTeMa, HAyYHbI (DAKT, MPUHIIMIL, THITIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYyTHE);

YHUBCPCAJIbHLIC y‘~Ie6HI)IC I[CﬁCTBI/I?I (HO3HaBaT€JIBHI>I€, KOMMYHUKATHBHBIC,
peryasTHBHBIC), oOecreurnBaroue GopMupoBanue GyHKIIMOHAIBHOW IPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CHOCOOHOCTh O0YYAOIIMXCS UCII0JIb30BaTh OCBOCHHBIC MY IUCIIUTIMHAPHBIC,
MHPOBO33PCHUYCCKHUEC 3HAHUA U YHUBCPCAJIIbHBIC y‘~Ie6HI)Ie I[eﬁCTBHS[ B IO3HABATEILHOU U
COLMAJIbHOM MPAKTHKE.

MeranpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU Y4€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (HOPMYJTUPOBATh U aKTYaIM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIENISATh IENTN ICATEIIbHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPHH UX JTOCTHKEHHS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MTOCTABJICHHBIMHU IIEIISIMHU;

HCII0JIB30BATh IMPU OCBOCHHUU 3HaHUU HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUS — BBIACIIATH
XapaKTepHbIC IPU3HAKU TIOHSATHI U YCTAHABIMBATh WX B3aMMOCBSI3b, UCIIOJIh30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u ﬂBJ'IeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECCTB U XUMUUCCKUX PEAKIIHI;

YCTaHABJIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUSAMMU,

CTPOUTBH JIOTUYECKUE PACCYXICHUS (MHAYKTUBHBIC, ICTYKTHUBHBIC, 10 aHAJIOTUH ),
BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHA B paCCMAaTPUBACMBIX SBJICHUAX, (i)OpMy.]'H/IpOBaTI)
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IPOIECCCC MMO3HAHUsA, UCITOJIb3YEMBIC B XUMHUU CUMBOJIMYCCKHUEC (3HaKOBI)Ie)
MOJIEIH, PEOOPA30BBIBATH MOICIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) SJIEMEHTA,
XuMHueckas popmyna, ypaBHEHHE XMMHUECKOM peakluy — PpU pelIeHNH y4eOHbIX
M03HABATENIBHBIX M MPAKTUYECKHUX 3a/1a4, TPUMEHSITh Ha3BaHHBIC MOJICIbHBIC TIPECTABICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIL;

(dbopMyIHpOBaTh LT U 337a4d UCCIIEJOBAHUS, UCIIOIb30BaTh MOCTABJICHHBIE U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMH CAMOCTOSITEILHOTO TUIAHUPOBAHUS U TPOBEACHUS YUEHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHUS HA0JII01aTh 32 XOA0M IIPOLECCA, CAMOCTOSTEIILHO
IIPOrHO3UPOBATh €T0 PE3yabTaT, POPMYIHPOBATH OOOOIIEHHS U BHIBOIBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0OBaHUS, COCTABISITH OOOCHOBAHHBIN OTYET O MPOJIeTaHHOM
pabore;

IPUOOPETATh OIBIT YUYEHUYECKON UCCIIEI0BATENILCKON U IIPOEKTHON JESATEIbHOCTH,
MPOSIBIISATH CHOCOOHOCTH U TOTOBHOCTD K CAMOCTOSITEIbBHOMY MTOMCKY METO/I0B PEIICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX HUH(POpMANU (HAYYHO-TIOMYIISIPHAS
JUTepaTypa XUMHUYECKOTO COIep KaHUsI, CITPaBOYHBIE TOCOOUs, pecypchl HTepHeTa),
aHAJTM3UPOBATHh NH(OPMAIIMIO PA3INYHBIX BUIOB U (DOPM IpEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyIMpPOBATH 3aMPOCH] U IPUMEHATH Pa3IMYHbIE METO/IbI IPU IOUCKE U 0TOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IPUOOPETATh OIBIT UCIIOJIB30BAHUS NH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMANIBHYIO (hOpMY MIpECTaBIeHUS HHPOPMALIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

MCIIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEACTBA MPU pabOTE C XUMUYECKOM
uH(pOopMalel: IPUMEHATh MEXIPEAMETHbIE ((PU3HUeCKUe U MAaTEeMaTUYeCKUe) 3HAKU 1
CHMBOJIBI, (popMyIiel, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYk/1a€MOM TeMbI B X0OJI€ Uaora U/UiH JUCKYCCHH,
BBICKA3bIBaTh UIeU, (GOPMYJINPOBATH CBOU MPEIJIOKEHNUSI OTHOCUTEIBHO BBITTOIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYIIATh C [IPE3EHTAIeN pe3ysIbTaTOB M03HABATEIbHON JEATEIIbHOCTH, OJTYUYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMM ITPH BBIITOJIHEHUN XUMUYECKOTO
AKCIIEPUMEHTA, IPAKTUYECKOM padOoThI 10 UCCIEA0BAHNIO CBOMCTB N3y4aeMbIX BEIIECTB,
peanu3anuy yueOHOro mpoeKkTa 1 (POpMyIHMPOBATh BBIBOBI 10 PE3yJIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBAThH M OCYILLECTBIISITH CBOIO [TO3HABATENBHYIO AESTENbHOCTD,
omnpenenss e€ 1eiIu U 337a4, KOHTPOJIUPOBATh U 110 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
npeJiaraéMblii aIrOpUTM JAEUCTBUN MTPU BBIIOJHEHUH YU€OHBIX U HCCIIE0BaTENbCKUX 3a/1ay,
BbIOMpaTh Hanbosee F3(pPEKTUBHBIN CIIOCOO UX PEIICHHS ¢ YIETOM MOJTyYeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIBHOCTH HA OCHOBE CaMOAHAJIN3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMHUs» OTPaXKaroT:



c(OpPMUPOBAHHOCTH MPECTABICHUN O XUMUYECKON COCTABIISAIONICH €CTECTBEHHO-
Hay4YHOI KapTHHBI MUpPa, POJIM XMUMUH B TO3HAHUU SIBIEHUI NPUPOJIbL, B GOPMHUPOBAHUU
MBILIUICHUS U KYJIBTYPBI JINYHOCTH, €€ ()YHKIIMOHATbHOW TPAaMOTHOCTH, HEOOXOIUMOM J1JIst
peLIeHHs] IPAKTUYECKHUX 33124 U HKOJIOTHUYECKH 0OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY
310POBBIO U IIPUPOJHON Cpeae;

BJIAJICHNE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKIKOYAET: OCHOBOIIOJIATAIOIINE
HNOHSTUS (XMMHUYECKUN JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJa, BaJIECHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas! CBsI3b, CTPYKTYpHast popMyiia (pa3BEpHyTas U
COKpalEHHas), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIIEpOIHBII CKEJIET,
(GyHKLIMOHAIbHAS IPYIIA, paJluKal, H30MepHsl, N30Mepbl, TOMOJIOTUYECKUNA Psill, TOMOJIOTH,
YTJIEBOAOPOBI, KHCIOPOJ U a30TCOAEPKAIIME COCTUHEHUsI, MOHOMED, ITOJIMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS]); TEOPUU U 3aKOHBI (TEOpHUsi CTPOESHUSI OPraHUYECKUX
BeuiecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUS! MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMUHN; MUPOBO33PEHYECKUE 3HAHUS, JIEXKAIINE B OCHOBE TIOHUMAaHUs
NPUYHMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (PaKTOJIOTMYECKIE CBEACHUS O CBOWCTBAX,
COCTaBe, NOJYyYEHUH U 0€301aCHOM MCIOIb30BAHUY BaKHEHIIIUX OPraHUYECKUX BELIECTB B ObITY
Y IIPAKTUYECKOM JESATENBHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTb YMEHUI BBISBIIATH XapaKTepHbIE IPU3HAKHU ITOHATUHN, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIUE IIOHATHUS IIPU ONMCAHUH COCTaBa, CTPOCHHUS U
IIPEBPALICHUI OPraHU4YEeCKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHUH UCIOIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTABIICHU I
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIIEHHOH) (hopMys1 OpraHMYECKUX BEIIECTB
Y YpaBHEHHUI XUMUYECKUX PEAKIMil, N3rOTABINBATH MOJIEIN MOJIEKYJ OPraHUYECKUX BELLIECTB
JUISL AJUTFOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEHKHOCTh U3YUEHHBIX OPraHUYECKUX
BEILIECTB 110 UX COCTAaBY M CTPOCHUIO K ONpeeIEHHOMY KJIACCy/TpyIIe COeAMHEHU
(YyrineBomopobl, KUCIOPO U a30TCOAEPIKALLUE COSAMHEHMSI, BBICOKOMOJIEKYIISIPHbBIE
COEZIMHEHUS), 1aBaTh UM Ha3BaHus 1o cuctemarnueckoil Homenkinatype (IUPAC), a takxe
IPUBOJUTH TPUBUAIbHBIE HA3BaHUS OTJIEIbHBIX OPraHUYECKUX BEUIECTB (ITHIIEH, POMUIIEH,
alleTUJIeH, 3TUICHTJIMKOIIb, TIIULEPUH, (peHol1, popManbIerus, aueTaabAerul, MypaBbuHas
KHCJIOTa, YKCYCHAs KUCIIOTA, OJIEMHOBAsl KUCII0Ta, CTEAPUHOBAsI KMCIIOTa, TJII0K03a, PPyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIIATh BUIAbl XUMUUYECKOM CBSI3U B OPraHUYECKUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSATD MOJIOKEHUS TEOPUU CTPOCHUS OPraHMUECKUX
BemecTB A. M. bytnepoBa Ju1st 00bsiCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTpOeHHE, (U3NUECKUE U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pa3InYHbIX KJIACCOB OPTaHUYECKUX BEILECTB
(MeTaH, 3TaH, 3TUJIEH, IPOIUIIEH, alleTHIIeH, OyTanueH-1,3, metunOyraauen-1,3, 6eHzon,
METaHOJI, 3TaHOJI, 3TUJICHIJIMKOJIb, TTIULEPUH, PEHOJ, alleTalbIer1/l, MypaBbUHas U YKCYCHast
KHCJIOTBI, INIF0K03a, Kpaxmall, LEJIJII0J103a, aMUHOYKCYCHAs KUCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBS3b MEKAY HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUN ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh HCTOUHUKHU YTII€BOJIOPOJIHOTO CHIPhS
(He(Th, MPUPOHBIN ra3, YroJb), CIOCOObI X MepepaboTKH U MPAKTUYECKOE TPHUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUH TPOBOIUTH BHIYUCICHUS IO XUMUYECKUM YPABHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA HIIM MPOAYKTA PEAKIMH 110 U3BECTHHIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MIPOAYKTOB PEAKIIUN);



c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAaHUN 00 OCHOBHBIX METOJ]aX HAyYHOTO
MIO3HAHM, HCIIOJIB3YEMBIX B XMMHH ITPH H3YYCHUH BEILECTB M XUMUYECKUX SBJICHUI
(HabmoeHne, M3MEpPEHHe, SKCIIEPUMEHT, MOJICTIMPOBAHUE ), UCIIOJIb30BaTh CUCTEMHBIC
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaLUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTb YMEHUI COOJI01aTh MPaBUIIa MOJIb30BAHUSA XUMUUECKONW OCYI0H U
J1a0opaTOpHBIM 000pPYIOBAaHKUEM, a TAK)KE IPaBUiIa O0OpAIICHNS C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKLHUSAMHU 10 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTH YMEHUH IJIAHUPOBATH U BBIMOJHATH XUMHUECKUI SKCIIEPUMEHT
(mpeBpalleHusl OpPraHMYECKUX BEIIECTB IPU HarpeBaHUM, IOJYYEHUE STUIIEHA U NU3YYEHHE ero
CBOWCTB, KQUECTBEHHBIC PEAKIIMN OPTAaHMUECKUX BEIIECTB, IeHATYpaIus OCIKOB MpH
HarpeBaHUH, LIBETHbIE peaKLMU O€JIKOB) B COOTBETCTBUU C IIPaBHJIAMH TEXHUKH O€30IaCHOCTH
npy 0OpaIIeHNH C BEHIECTBAMH U J1a0OPaTOPHBIM 000pyI0BaHUEM, MTPEICTABIISATH PE3yIbTaThI
XMMHUYECKOI'0 3KCIIEpUMEHTa B (hopMe 3amucy ypaBHEHUH COOTBETCTBYIOLINX PEeaKLUi U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTb YMEHUI KPUTHUECKU aHAIM3UPOBATH XUMUYECKYIO HH(OpMAaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OpMHPOBAHHOCTh YMEHUI COOJII01aTh MPaBUIIa SKOJIOIMUYECKH 11€7eCO000Pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH JESITEIHLHOCTH B IETISIX COXPAHEHHS CBOETO 3/I0POBbBSI U
OKpYXKarolllel MPUPOJHOH Cpeibl, 0OCO3HABATh ONIACHOCTH BO3JIEHCTBUS Ha JKUBBIE OPraHU3MBbI
ONpeNENEHHBIX OPraHNYECKUX BEIECTB, TOHMUMAs cMbIci ntokaszaress [IJIK, noscuate Ha
pUMepax CrocoObl YMEHbIICHHS U MPEIOTBPAILIEHUS UX BPEAHOTO BO3/ICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIs 00y4aroIuXcsl ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSI: YMEHHE IPUMEHSTh
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

JUIS CJICTIBIX U CIIa0OBUAIIMX O0OYUAIOIIMUXCSl: YMEHHE HCII0JIb30BaTh pelibehHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KJIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO0mIas 1 HeopraHM4ecKast XUMUs»
OTPAXKAIOT:

c(hOopMUPOBAHHOCTH MPECTABICHUMN: O XUMHUECKOW COCTABJISIONIECH €CTEeCTBEHHO-
HAy4YHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI MPUPOBI, B HOPMUPOBAHUN
MBILUIEHUS] U KYJIbTYpPbI JINYHOCTH, €€ (PYHKIMOHAIIbHOM rpaMOTHOCTH, HEOOXOAUMOM AJIst
pelIeHus MPaKTUYECKUX 3a7au U YKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpenie;

BJIQJICHUE CUCTEMOM XUMHUECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIIOJIAral0IINe
MOHATHUS (XMMHUYECKHIA DJIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIEKTpOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaICHTHOCTD, 3JIEKTPOOTPUIIATEIHHOCTD, CTENIEHB
OKHUCTICHUS, XUMHUYECKasi CBsI3b (KOBaJIEHTHAs, MOHHAS, METAJUTMYECKasl, BOJIOPOIHAS),
KpUCTAJUTMYECKasl PelI€TKa, TUIIbl XUMUYECKUX PEeaKIUui, paCTBOP, JIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs! TUCCOLIMALINS, OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakluu, XUMUYECKOE pABHOBECHUE); TEOPUHU U 3aKOHBI (TEOpus
ANEKTPOJIUTUYECKON AUCCOIMAlNN, Ieproanueckuid 3akoH [[. 1. MenneneeBa, 3aKkoH
COXpaHEHHUs MacChl BELIECTB, 3aKOH COXPaHEHUS U MPEBPALLECHUS SHEPTUHU MPU XUMUYECKUX
peaKHI/IZX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHHU, MUPOBO33PCHUYCCKUE 3HAHNA,
JeXallre B OCHOBE MOHUMAHUS MPUYUHHOCTH U CHCTEMHOCTU XUMUYECKUX SIBJICHUH,
(dakTosornuecKre CBEACHMs O CBOMCTBAX, COCTAaBE, MOJIYYeHUH U O€30M1aCHOM HUCII0Ib30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEILHOCTH YEIIOBEKA;



c(OpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU TOHATHI, yCTaHABIUBATh
UX B3aHMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIUE OHATHUS IPU ONMCAHUHA HEOPTAHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHUH HCIOIb30BATh XUMUUECKYIO CUMBOJIHMKY ISl COCTaBJICHUS
(dbopMyI1 BelecTB M YpaBHEHU XMMHUYECKUX PEaKLIUi, CHCTEMAaTHUECKYI0O HOMEHKIIATYPy
(IUPAC) u TpuBHagbHbIC Ha3BaHUSI OTJCIBHBIX HEOPTraHUYCCKUX BEIIECTB (YrapHbIN ra3,
YIJIEKUCIIbIN Ta3, aMMUaK, raléHasl U3BeCThb, HeTral€Has U3BECTb, IUThEBAs COJA, TUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEAETATh BaJICHTHOCTh M CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COSMHEHUIX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBSI3U (KOBaJIGHTHAs, HOHHAS,
METAJIJINYECKasl, BOAOPOIHAS) B COEAMHEHUAX, TUIl KPUCTAIIIMYECKON PEMIETKH KOHKPETHOIO
BellecTBa (aATOMHas, MOJIEKYJIsIpHas, MOHHAsA, METAJUITMYECKas ), XapakTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh PUHAIICKHOCTh HEOPTAHUYECKUX BEILIECTB
10 UX COCTaBY K OMpPEEIEHHOMY KJIACCY/TPYIIe COSTUHEHUH (MPOCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMbICII IepUoANYecKoro 3akona Jl. 1.
MenpeneeBa v IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OObSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh ANEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 3JieMeHToB 1—4 nepuoaos [leproanueckoii cucreMbl XuMudeckux 3nemenToB /1. 1.
MeH iesieeBa, UCIOJb3YsI MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAITNY, «IHEPTETHUCCKHE
YPOBHIY, OOBSICHITH 3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB U HX
COeIMHEHUH 1o nepuoaam u rpynmnam [lepuoanueckoil cucremMbl XuMU4YecKux 3yemMenToB /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCKHIBATH) OOLINE XUMUYECKHE
CBOICTBa HEOPraHMYECKUX BEUIECTB PA3JIMYHbBIX KJIACCOB, TOATBEPK/IATh CYLIECTBOBAHHE
TE€HETUYECKOM CBA3U MEXI1Yy HEOPraHMYECKUMH BEIIECTBAMU C IOMOILBIO YPAaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTb YMEHUS KJIACCU(PHUIUPOBATH XUMHUUECKUE PEAKIIH MO PA3ITUYHBIM
MpU3HaKaM (YUCITy U COCTaBY PEarupyrolInX BEIIeCTB, TEIIOBOMY d(DPeKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUHN COCTaBJIATh YPABHEHUSI pEaKUi pa3InYHbIX TUIIOB, IOJTHbIE
U COKpallEHHbIE YPAaBHEHMSI PEaKIIUi HOHHOTO OOMEHa, YUUThIBas YCIIOBHS, TPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTb YMEHUH MPOBOINUTH PEAKIMH, OATBEPKIAIOIINE KaUeCTBEHHBIH
COCTaB pa3JIMUHbIX HEOPIraHUYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUH PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUHU OT
pa3InYHbBIX (PAKTOPOB; XapaKTep CMELICHUsSI XUMUYECKOTO paBHOBECHS B 3aBUCIMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OpMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMUYECKHE MTPOLIECCHI, JIEXKAIUE B
OCHOBE IIPOMBIIIIEHHOT'O TIOJyYEHUs] CEpHOM KHUCIIOTHI, aMMHaKa, a Takke cOpMUPOBAHHOCTh
npecTaBiIeHuit 00 OOIMX HAYYHBIX IPUHIUIIAX U HKOJOTHYECKUX MPOOIEeMaxX XUMHUUECKOTO
MIPOU3BO/ICTBA;

c(OpMHPOBAHHOCTh YMEHUI MPOBOINUTH BBIYUCICHHUS C UCTIOIB30BAaHUEM MTOHATHS
«MaccoBasi 10151 BEIIeCTBA B PACTBOPE», OObEMHBIX OTHOLIEHHUM ra30B NPy XUMHUYECKUX
pEaKIMAX, MAacChl BeIeCTBA WM 00BEMA Ia30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE



W 00bEMY O/THOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOro A deKTa peakiiuy Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUH COOJFOIaTh MTPABHIIA TIOJIB30BAHUS XUMHYECKOH TOCY 10N U
1ab0paToOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBuiia OOpaIIeHHs ¢ BEIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOJHATh XUMHUUECKHUI SKCIIEPUMEHT
(pa3nokeHue nepokcuaa BoJOpoia B IPUCYTCTBUM KaTaIM3aToOpa, ONPEAEICHUE CPEIbI
pPacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAILHOTO UHIUKATOPA, BIUSIHUE PA3IUYHBIX (AaKTOPOB
Ha CKOPOCTh XMMHYECKON peakliy, Peakiui HOHHOTO OOMEHa, KaUeCTBECHHBIE PEaKIMK Ha
cynb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHNE IKCIIEPUMEHTAIbHbBIX
3az1a4 no remaMm «Mertamib» u «Hemeramib») B COOTBETCTBUM € IIPaBUIIaMU TEXHUKH
0e30MacHOCTH NP OOpAIEHUH C BEUIECTBAMH U J1a00paTOPHBIM 000PYJOBaHUEM, IIPEICTABIISTh
pe3ybTaThl XMMUYECKOTO SKCIIEPUMEHTA B (hOpMe 3amucy ypaBHEHUH COOTBETCTBYIOLINX
peaxuuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATH XUMHUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MacCOBOM KOMMYHUKaLUU, IHTepHET U
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOIOIAThH MTPAaBHIIA SKOJIOTUYECKH 11eIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH JESITEIHLHOCTH B IETISIX COXPAHEHHS CBOETO 3/I0POBbBSI U
OKpYKarollel MPUPOIHOI cpeibl, 0CO3HABAThH OMACHOCTH BO3/ICHCTBUS HA KUBBIE OPraHU3MBbI
oInpeeNEHHBIX BEIIECTB, NOHUMas cMblc noka3atesns [1/IK, noscHaTh Ha mpuMepax crnocoobl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsl 00YYarOIIKXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS: YMEHHUE IPUMEHSITh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XMMHUECKUX SIBIICHUII;

JUTSL CJICTIBIX M CJTA0OBUISAIINX 00YYaIOUXCs: yMEHUE UCIIOJIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne i/l IporpaMmb1 pas Beero KonTpoabubie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoThI padoThI pecype
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Tpeamer opranndeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHNUYECKUX coeauHennit A. M.| 3 0 0
byrneposa
Hroro mo pazueny 3
Pa3nes 2. YrueBoaopoasl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKaAHBI 2 0 0
29 HenpenenbHble yTaeBOJOPOIBI: AIKEHBI, 5 0 1
QJIKaTUCHBI, AJIKUHBI
2.3 ApOoMaTH4eCKUE YIIIEBOAOPOIBI 2 0 0
24 [TpupoHBIE HCTOYHUKH YTICBOJOPOIOB U 3 1 0
uX nepepadoTka
Hroro mo pazueny 13
Paznea 3. Kuciopoacoaepxaime opranndeckKue coeTMHeHust
3.1 Cnuptsl. @eHon 3 0 0
32 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 0 1
CrnoxHuble 3¢upbl
3.3 VYriaeBoasl 3 1 0
Hroro o pasneny 13
Pa3nes 4. AzoTcoaepskaiue OpraHi4ecKue coeJHHEeHH
4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku 3 0 0
Wroro no pazmeny 3
Pa3znea 5. BbicokoMoJieKy/JIsSIpHbIE COeIUHEHUSA
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 0 0




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontpoubusbie IIpakTuyeckue E,Ig;)g? OOBB;TIE?ILHH e
padoThI padoThI pecypebi
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
1.1 [Tepuonnueckas cucTeMa XMMHUYECKUX 3 0 0
anemenToB /I. 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEIIIECTB
1.3 XUMHUYECKUE pEAKIIUU 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meramibl 6 0 1
2.2 Hemeramnsl 9 1 1
23 CBs13b HEOPTAHUMYECKUX H OPTaHUICCKHX 5 0 0
BEIIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMHS U KU3Hb 4 0 0
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME, 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
(1)
Jl:;-n Tema ypoxka Beero Kontpoabubie I[IpakTuyeckue fI[:yT'i‘eHI/Iﬂ gg}?;z?;l;feﬂbﬂme
padoThI padoThI pecype
1 [Ipenmer oprann4eckon XumMuu, €€ 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
2 Teopus cTpoeHUsI OpraHMYECKUX COETUHEHUM 1 0 0
A. M. bytiepoBa, €€ OCHOBHbIE MTOJIOKEHUS
[IpencraBnenue o knaccudukanum
3 opranudeckux euiects. Homenknarypa 1 0 0
(cucremaTuyeckasi) U TPUBHAIbHBIC Ha3BAHUSA
OpPraHUYECKUX BEILIECTB
4 AJTIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM 1 0 0
paA
5 MertaH 1 3TaH — NPOCTENIINE NTPEACTABUTEIH 1 0 0
AJIKaHOB
6 AJIKEHBI: COCTAaB M CTPOEHHUE, CBOKWCTBA 1 0 0
7 OTHUJIEH U IPOIUIIEH — IMPOCTENIINE 1 0 0
IIPEJICTAaBUTENIN ATKEHOB
8 [IpakTuueckas padora Ne 1. <jHOJ'Iy‘IeHI/IC 1 0 1
STHJIEHA U U3yYEHHUE €T0 CBONCTBY
Anxanuensl. byraauen-1,3 u metunOyraaueH-
9 1,3. [Tony4eHne CHHTETHYECKOTO KaydyKa U 1 0 0
PE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHUSCKUN PsiT. ATISTHIICH — 1 0 0
IIPOCTEUIINHN ITPEACTABUTEND AIIKUHOB
11 BrrancneHus no ypaBHEHUIO XMMHYECKON 1 0 0

peaxiu




Apenbl: 0eH3011 ¥ TOnyoJl. TOKCHYHOCTh

12
apeHoB

13 ['eHeTnyeckas CBSI3b YIIEBOIOPOIOB,
NPUHAIISKANIMX K Pa3IMYHBIM KJIaccam
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHBII ra3 v MOMYTHbIC HEPTSIHBIE ra3bl,
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC T'a3bl,
HE(PTh U POIYKTHI €€ TIepepadoTKU

16 KoHnTponpHas pabdora mo pasaeny
«YTIeBOJOPOIBI»

17 [IpenenbHbIe 0OJTHOATOMHBIC CITUPTHI: METAHOI
u 3TaHos. BogopoaHas cBsi3b

18 MHOTroaTOMHBIE CIIUPTHI: TUICHTIIUKOIb H
TJIALIEPUH

19 ®denou: CTPOCHUE MOIEKYJIbL, buznyeckue u
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

20 Anpbreruasl: GopMalbIAETHA U alleTaIbJeTU.
AnieToH

21 OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE
KHCJIOTHI: MypPaBbHHAs M YKCYCHAsI

29 IIpakTHueckas pa6u()Ta Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

23 CreaprHOBas U OJICMHOBASI KHCIIOTHI, KaK
IPEJCTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT

24 Mpina kak COJIH BBICIINX KapOOHOBBIX KUCIIOT,
UX MOIOIIEE JICHCTBHE
Crnoxuble 3(hUpbl KaKk MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX
3¢HpoB

26 JKupbl: THIpon3, MpUMEHEHHE,




Ouosoruueckas poJib KUpPOB

YTrneBoasl: cOcTaB, KiacCH(pUKaIus.

27 BaxHeiinme mpeacTaBuTENN: TII0K03a, 1
bpykTO3a, caxaposa

28 Kpaxmai u 1mesiroio3a Kak mpupoIHbIe 1
MIOJIUMEPHI
KonTponbHas padoTa 1mo pasueiny

29 «Kucnopoacoaepxarniue opraHnIecKue 1
COEIUHEHHS»

30 AMMJHEBL: METHIAMHMH U aHUJIUH 1
AMHHOKHCIIOTHI KaK aM(pOTEepHBIC

31 OpraHUYECKHUE COSAMHEHUS, X 1
ouojorndeckoe 3HaueHue. Ilentuapl

30 benku kak mpupoIHbIe BELICOKOMOJICKYJISPHBIC 1
COCIUHEHMS

33 OCHOBHBIE TTOHSATHS XUMUU 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIE METO/bI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTmacchl, KayqyKH, BOJOKHA

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME, 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTypanus aTOMOB

[lepuonnueckuii 3akoH u [lepronuueckas
crucTeMa XMMHU4YeCcKux anemeHToB 1. M.
MenpeneeBa, X CBsI3b C COBPEMEHHOM Teopueit
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH 10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOJNYECKOT0O 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTUHU HAYKU

Crtpoenue BemiecTBa. XMMHUUYECKasi CBS3h, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BopopoaHas cBsi3b

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenp okuciieHus. BerrecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI

[TonsiTe 0 nucnepcHbIX cucTteMax. IcTHHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEIIIECTBA B pPACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAUHEHUN. [ 'eHeTnyeckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHUYECKOU U OPraHUYeCKON XMMUH.




3aKOH COXpaHEHMsI MAcChl BELLIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHUYECKHUX PeaKIusIx

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaKkum»

11

DJeKTpoIMTHYeCcKas auccoruanus. [lonstue o
BOZIOpoAHOM ToKka3zatene (pH) pactBopa.
Peakiiuu nonHoro oomena. ['maponm3
OPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.
[TonsiTrie 06 31EKTpOIM3€E PACIIaBOB U
pacTBOPOB COJIEH

13

KonrtponsHas pabota no pazaeny
«TeopeTnyeckue OCHOBBI XUMHH

14

Merannsl, ux nonoxenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX dnemMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
OO6mue Gpu3nuecKkre CBOMCTBA METANIOB

15

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSIJT
HanpsHKEHUH METaJIOB

16

XuUMHYecKre CBONCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUN, MAarHAN, ATFOMHUHUN )
1 UX COeTMHEHUH

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeIMHEHUN

18

XnMHUYeCcKre CBOMCTBA IIUHKA, JKeJle3a U NX
COCIUHEHMI

19

[TpakTuueckas padota Ne 2. "Pemenue
SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC




«MeTtamns»"

20

Hewmeramnsl, ux nonoxxenue B [leprnonnueckon
CHCTEME XUMHYECKuX aaeMeHToB Jl. H.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21

®u3nuecKue CBOMCTBAa HEMETAILIOB.
AJoTponusi HeMETauIoB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa u yriaeposia)

22

XHUMHYECKUE CBOMCTBA I'AJIOT€HOB, CEPBI U UX
COCIMHEHUN

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u ux
COEIMHEHUI

24

XUMHUECKUE CBOMCTBA yIiepoia, KpEMHUS U
HUX COeOUHEHUN

25

[IpruMeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COeTMHEHNN

26

O00011eHne U CUCTEMAaTU3ALMS 3HAHUI 110
teMe «Hemeramiely. BeruucieHus mno
ypaBHeHI/H[M XUMHNYCCKHUX peaKHI/II\/JI nu
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTuueckas pabora Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"HemeTasst"»

28

KonTponpHas pabota no Temam «MeTamib» 1
«Hemertamin

29

HeopraHquCKHe H OPraHUYCCKNUE KUCIIOTHI.
HCOpFaHI/I‘{eCKI/IG 1 OPTraHUYICCKHUEC OCHOBAHUSA

30

AM@oTepHbIe HEOpraHNYECKHE U OpraHuYecKre
coenuHeHus. [ eHeTnueckas cBs3b
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB

31

Ponp xuMuH B 00eCieYeHUN SKOJIOTHYECKOH,
HHEPreTHUECKOM U MUIIEBOW 0€30MaCHOCTH,
Pa3BUTHU MEIUITUHBI




[IpencraBnenust 06 0OMKUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIIICHHOTO MOJTYYCHUS 1 0 0
BRXHEHININX BEIICCTB

33 UYenoBeK B MUpE BEIIECTB M MAaTEPHAJIOB 1 0 0

34 XHUMHS ¥ 3J0POBbE YEIIOBEKA 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME| 34 2 3







YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* Xumus, 10 kiacc/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankor C.A., AKIHMOHEpHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Ciankos C.A., AKunoHepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»
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