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MHNOACHUTEJBHASA 3AIIUCKA

[Iporpamma BHEYpOUHOW NEATENBHOCTH MO XUMHM «PelieHue 3ajgad mo OpraHuyYecKor
XUMHI» pa3paboTaHa Ha OCHOBE MPOTrpaMMbl [0 XUMHUHM Ha YPOBHE CpellHero oOuiero oopasoBaHus
pa3pabotanoii Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 No 273-@3 «O06 oOpa3oBaHuU B
Poccuiickoit deneparuny, TpeOOBaHWI K pe3ysibTaTaM OCBOSHUs (enepanbHOM 00pa3oBaTEIbHOM
nporpaMmbl  cpeaHero obmiero oo6pazoanmst (POIT COO), mpencraBineHHBIX B DeneparibHOM
rocynapcTBeHHOM oOpa3zoBarenbHoM cTangapre COO, c¢ yuérom Konuenuuu mnpenonaBaHus
yuebHOro mpenmera «XuMHs» B 00pa3oBaTelbHBIX opraHm3anusax Poccuiickoii ®enepanuu,
peaIM3yIONMX OCHOBHBIE 00pa3oBaTelbHBIE MPOrPaMMBbI, U OCHOBHBIX MOJOKeHUH «CTpaTeruu
pasButusa BocnuTaHusa B Poccuiickoit ®enepauuun Ha nepuon no 2025 ronma» (Pacnopsixenue
[IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIX0JI0B K pa3paboTKe IpOrpaMMbl [0 XMMUH, K OIPEJEICHNUIO 001el cTpaTerun
oOyueHus, BOCIIUTAHUSA U PA3BUTHUS O0YUAIOLIUXCA CPEACTBAMU y4eOHOTO mpeamera «XUMHUs s
10-11 xmaccoB Ha 0a30BOM YpOBHE cocTaBWIM KoHuenTyanbHbie noioxenus OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, ColepiKaHus, pe3ylbTaToB OOydeHUs W TPeOOBaHHI K YpPOBHIO
MMOJATOTOBKH BBIITYCKHHKOB.

XuMuyeckoe  oOpa3oBaHHME,  IOJIY4aeMOE€  BBINYCKHHKaMU  001Ieo0pa3oBaTenbHOM
OpraHM3aliM, SBJISIETCS HEOTHEMIIEMOM 4acThio UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpPILIAIOLIIM
ATArOM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIINX
LIEJIOCTHOW CHUCTEME XHMHUYECKOro 00pa3oBaHUsA. OJTH LEHHOCTU KAacalTCs IMO3HAHUS 3aKOHOB
IpUPOAbI, POPMUPOBAHUS MHPOBO33PEHUS M OOIIEH KyIbTyphl YEIIOBEKA, a TAK)KE AKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0pOBbIO M NMPUPOAHON cpene. Peamusyercss xumuueckoe
oOpa3oBaHHe OOy4aroOUIUXCs Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npenMera «XHUMHUS», COAEPKaHUE U MOCTPOEHUE KOTOPOIO OMPE/ENIEHbl B MPOrpaMMe 10 XMUMHH C
yu€ToM cnenupuKd HayKd XUMUU, €€ 3HAUCHUS B MO3HAHWU MPHUPOABI U B MAaTEPHAIBLHON KU3HU
olmiecTBa, a Takke C y4€TOM OOMMX IeJied M MPHUHIMIIOB, XapaKTEpU3YIOUIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI Cpe/iHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KakK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYyI0 poJib B COBPEMEHHOM
[MBUJIM3AIIMU, B CO3JaHMHM HOBON 0a3bl MaTepuanbHON KynbTypbl. OHa BHOCHT CBOW BKIaJ B
(hopMHpOBaHHE PAIIMOHATBHOIO HAyYHOTO MBILIUIEHUS, B CO3/IaHUE LIEJIOCTHOTO MpEeACTaBIeHUs 00
OKpY’KaloIlleM MHUpe KaK O €IMHCTBE IPUPOAbI U 4YelOBeKa, KOTopoe (GpopMHpyeTcs B XMMUHU Ha
OCHOBE TMOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPY’KAIOILIEro MUpPa, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JaCTAMU MPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMHU, XUMHs CTajla HEOThEeMJIEMOM
9acTbI0 MHPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO TPYJa M KU3HU KaXKJOTO YieHa
obmiectBa. CoBpeMeHHas XMMHUSI KaK HayKa CO3WJaTelbHas, KaKk HayKa BBICOKHUX TEXHOJOTHH
HampaBjIeHa Ha pelIeHue II100aIbHBIX MPo0IeM YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA — ChIPHEBOI,
SHEPreTHYECKOH, MUILEBOM, IKOJIOrMYECKO 0€30aCHOCTH M OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOmMMH LENSIMH M NPUHIMIIAMHU CpeaHero oOmiero oOpa3oBaHUs
coziep;kanue Kypca «PemieHne 3a1a4 Mo opraHMuecKoil XUMHI» OPUEHTUPOBAHO NMPEUMYIIECTBEHHO
Ha OOLIEKYJIbTYPHYIO TIOATOTOBKY OOYyYalOIIMXCs, HEOOXOIMMYI0 UM JUIs  BbIpaOOTKH
MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIHEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYyMa, MPOJOJIKEHUS
00pa3oBaHMs B Pa3IMYHBIX 00JIACTSX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

[IporpaMmma Kypca 4BIS€TCS JONOJHEHHWEM U paclldupeHueM 0a30BOro Kypca —
«Opranuueckasi XHMHS», OCHOBHBIM KOMIIOHEGHTOM COJEP)KaHHUS KOTOPOTO SIBJSIETCS OCHOBA
0a30BOMl HAyKu CHCTEMa 3HAHUN 1O OpPraHWYecKor XuMuu. DOPMHpPOBAHWE JTAHHON CHCTEMBI
3HAaHUH MPH U3YYEHUU NpeaMeTa 00ecreyuBaeT BOZMOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3us



BELIECTB HAa OCHOBE OOLIMX MOHATUN, 3aKOHOB M TEOpUN XUMHH, HA OCHOBE OoJyiee IeTaibHOIro
M3y4YeHUs PAKTUYECKUX COCTOABIIAIOLINX U PELICHUS 3a/1a4 110 KaXKI0M TEME.

Crpykrypa coaepxanus KypcoB — «Opranuyeckas xuMmus» u «Pemenue 3agad 1o
OpPraHUYecKOr XUMHUU» c(hopMUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO IMOAX0Ja K
M3YYECHHIO Y4eOHOro MaTepHalia U 00ycaoBlieHa HICTOPHUYECKH 0O0CHOBAHHBIM Pa3BUTHEM 3HAHUN Ha
ONPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHHM BELIECTBA
paccMaTpuBarOTCs Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHHUS OPraHUYECKUX COCAMHEHUH, a TAKKE
Ha YPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX MPEICTABICHUI O CTpOeHUH BemiecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIECTBAaX JAKTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB JO CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHMHA. B Kypce OpraHMueckoil XHUMHM MOJIY4YaroT pa3BUTHE
chopMUPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus MepBOHAYaIbHbIC MPEICTABICHUS O
XUMHAYECKON CBSI3U, KIACCU(PHUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIECTB OT
WX CTPOEHUS, 0 XUMHUYECKON peaklnu C JeTalbHOM MpopaboTKOil MaTepuasna ¢ MOMOIIbIO PEIICHHUS
3a/1a4 ¥ yIpaKHEHU .

B nnane pemieHus 3aiad BOCIIUTAHUS, Pa3BUTHS U COIMATM3ALMN 00yUYaIOIIUXCS IPUHSTHIC
IIPOrpaMMOM 110 XMMHUHM IOAXOAbl K ONPEACICHUIO COAEpXkKAHUSA M IOCTPOCHUS IpeameTa
MpelycMaTpuBaoT (OPMUPOBAHUE YHHUBEPCATbHBIX Y4YEOHBIX JEWCTBUN, HMeEKIUX 0a30Boe
3HA4YCHUE JUIS PA3JIMYHBIX BHJIOB JESTEIBHOCTH: PEHICHHUS MPOoOIeM, ITONCKA, aHaIn3a U 00paboTKH
uH(popMaluy, HEOOXOMUMBIX [UIsl MPHOOPETEHHUs OMbITa MPAKTHUYECKON W HCCIeI0BaTEIbCKON
NEeATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUU XUMUHU.

B mpakTuke npemnojaBaHusi XMMHUU KaK Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHusl, TaK U Ha
YpOBHE CpeHET0 00111er0 00pa3oBaHus, IPU ONPEAEIIEHUN COAEPKATEIIbHON XapaKTEPUCTUKH Lienei
U3Y4YEHHs] IIpeIMeTa HalpaBICHUEM IIEPBOCTENIEHHOM 3HAYMMOCTH TPAJULUOHHO IPU3HAETCA
(¢bopMUpOBaHME OCHOB XHMHYECKOM HaykM Kak oOO0JIacTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
IIPAKTUYECKON AEATEIBbHOCTU 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOANYECKON TOUYKHM 3pEHUs TAKOM MOAXOJ K ONPENEICHHUIO LENeW U3y4eHHs IpeaAMeETa SBISETCA
BIIOJIHE ONPaBJaHHBIM.

CornacHO JaHHOM TOuke 3peHHs Kypc «PelieHue 3aaay Mo OpPraHUYECKOW XUMHUU»
JIONIOJTHSIET U pacIlupseT TIaBHbIC eI U3Y4eHUs npeaMeTa « XUMHUs» Ha 6a30BOM YpOBHE:

. dopMHpOBaHHE  CHUCTEMbl  XMMHUYECKMX  3HaHUMM  Kak  BaKHeHIen
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHON KapTHHBI MUpPa, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIE
NOHATUS, GyHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHUE U
MOHUMAHUE CYIIHOCTH JOCTYINHBIX OOOOIIEHW MHUPOBO33PEHYECKOTO  XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMS;

. dopMHpoBaHHE U PA3BUTHE MPEJACTABICHUNA O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKIHi, HeoOXOJUMBIX JJsi MPUOOpPETEHHsS]  yMEHHit
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XMMHUECKUX SIBIIEHUM, UMEIOLINX MECTO B IPUPOJIE, B
MPAKTUYECKON 1 MOBCEHEBHOM )KU3HH;

. pa3BUTHE YMEHHI U CIIOCOOOB AESITENBbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U
OOBSICHEHUEM  XMMHYECKOTO OKCIEpUMEHTa, COONIOJIEHHEM TpaBUi  OE3011aCHOTO
oOpareHus ¢ BEIIECTBAMH.

Hapsany ¢ atumMm, coxepkarenbHas XapakTepUCTHKA LENed W 3ajad U3ydyeHUs IMpeIMeTa B
[porpaMMe 1o XMMHHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMH IPHUOPUTETAMU B
cucreMe cpenHero obmero obpazoBanus. CerofHs B NPENOAABAHUU XUMHUH B OOJbIIEH CTENEHH
OTHAETCsl MPEANOYTEHNE IPAKTUUECKON KOMIIOHEHTE COJIepkKaHUsl 00ydeHHs, OpUEHTUPOBAHHOM Ha
MOJIrOTOBKY BBIITYCKHHMKA 00111e00pa3oBaTeIbHON OpraHU3aliy, BIaIeIoero He HabopoM 3HaHUM, a
(GyHKIIMOHATIBHOW IPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMHU aKTUBHOTO MOJIYYEHHsI 3HAHUI U
IIPUMEHEHHUS UX B pEAIbHOM JKM3HM JUISl pELIEHMS] IPAKTUYECKUX 3a/1ad.



B cBsi3M ¢ 3THM IIpH U3YYEHUH TpeaAMeTa «XUMHUS» JOMUHHUPYIOIIEe 3HAUCHHE TPHOOPETAIOT
TaKWe LEeIH U 33J[a4d, KaK:

ajianTanys oOydJaroNMXCsl K YCJIOBUSM JIMHAMHYHO Pa3BUBAIOIIErOCs MHpa, (GopMupoBaHUE
WHTEJUICKTYallbHO ~ Pa3BUTOW JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHHATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHCHHEM;

(dbopMupoBaHUE y 00YJAIOIINXCS KIIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIHIA), MMEFOIIIIX
VHHUBEpPCAJIbHOE 3HAYCHUE [UIsI PA3JIMYHBIX BUIOB MACSITEILHOCTH: PEIICHHS MpPoOJieM, TOHCKa,
aHanu3a U 00paboTKM HWHQOpMaNUU, HEOOXOAMMBIX JUIsI TMPUOOPETCHHS OIbITa JEATEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XXHOE MECTO B TMO3HAHWUU XWMHH, a TaKXKe s OICHKH C TMO3UIUN
IKOJIOTUYECKOM 0€30IMacCHOCTH XapaKkTepa BIMSHUS BEIIECTB M XMMHUYECKUX TPOILIECCOB HA OPTaHU3M
YeJI0BEKa U MIPUPOIHYIO CPELY;

pa3BUTHE I03HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
o0yJaromuxcsi: CIOCOOHOCTH CaMOCTOSTEIBHO MPUOOPETaTh HOBBIC 3HAHHS 10 XHUMHH B
COOTBETCTBUM C >KU3HEHHBIMH IOTPEOHOCTSAMH, HCIIOJIB30BaTh COBPEMEHHBIC HH()OpMAIMOHHBIE
TEXHOJIOTUH Il TIOMCKA W aHaliu3a y4eOHOW W HaydHO-TIONMYJISIPHOW HH(DOpPMAIMH XUMUYECKOTO
COJICPIKAHUS;

(GbOpMUPOBAHNE U PA3BUTHE y OOYYAFOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBITIICHUS,
HaOJIOaTEIBHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU ¥ MTPOBEJICHUU XUMUYECKOTO IKCIICPUMEHTA,

BOCIIUTaHHUE Yy 00YyYaromuXxcs YOSKIEHHOCTH B TYMaHUCTUYECKON HAIPABICHHOCTH XUMUH,
e€ BaXHOW pONH B pEHICHHH TI00ATBHBIX MPOOJIIEM palMOHAIBLHOTO MPHPOJIONOIL30BAHUS,
MOTIOJTHEHHSI DHEPreTUYECKUX PECYpCOB U COXpPaHEHHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUS
HEO0OXO0IUMOCTH OEpPEeKHOTO OTHOIIEHUS K MPHUPOJIEC M CBOEMY 3JI0OPOBBIO, a TaKXKe MPHOOPETECHUS
OTBITa WCIOJIb30BAHUS TIONYYEHHBIX 3HAHUM IS TMPHUHSTHUS TPAMOTHBIX DPEIICHUIH B CHUTYallUsX,
CBSI3aHHBIX C XHMHUYECKUMU SIBJICHUSIMHU.

B yuebGHOM mutaHe cpemHero o6miero oOpa3zoBaHUsl MpeaMeT «XHUMHS» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB IIPEIMETHOM 0071acTH «ECTeCTBeHHO-HAYIHBIE TIPEMETHD.

OO0miee 4MciIO YacoB, OTBEAEHHBIX ISl M3YYCHHs] XUMHUH, Ha 0a30BOM YPOBHE CpPETHETO
oOmero o6pa3oBanus, coctasisieT 68 yacos: B 10 kmacce — 34 ygaca (1 gac B Henento), B 11 kimacce —
34 gaca (1 gyac B HezemntO).



COJEPKAHUE OBYYEHUA
10 KJIACC
PEIIIEHUE 3AJIAY 110 OPTAHUYECKOW XUMUH

TeopeTuvyecKkue OCHOBbI OPraHUYECKON XUMHHU

Pemwienne 3agady M ynpakHEHMM IO TeMaM: I[IPEAMET OPraHWMYEeCKOM XHUMHH: €€
BO3HMKHOBEHHE, Pa3BUTHE M 3HAYEHUE B IIOJyYEHUM HOBBIX BEIIECTB M MarepualloB. Teopus
CTpPOEHMsI OpraHuueckux coennHeHuit A. M. ByrnepoBa, e€ ocHoBHbIE nonoxeHus. CTpyKTypHbIE
(GopMysbl OpraHMYeCKUX BellecTB. ['omosiorus, u3oMepus. XUMHUYECKas CBA3b B OPraHUYECKHX
COEIMHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

Pemenue 3a1au v ynpaxHeHUH 110 TeMaM: MPEACTaBICHUE O KIAacCU()UKALUU OpraHnYeCKUX
BeulecTB. HoMeHKIaTypa oprannyeckux coeIMHeHUH (cucTeMarudeckas) 1 TpUBUAIbHbIE Ha3BaHUS
BAXHEHINX NPEICTABUTEIECH KIACCOB OPIraHUYECKUX BEILECTB.

Pemenue 3ana4 u ynpakHeHUH MO TEMaM: SKCIIEPUMEHTAJIbHbIE METO/Ibl U3YUYEHHUS BELIECTB
U MX NpEeBpaLICHU: O3HAKOMIIEHHE ¢ O0pa3liaMi OpraHMYEeCKHX BEIECTB U MaTepHajaMHM Ha MX
OCHOBE, MOJETHPOBAHHE MOJEKYJ]I OpPraHMYEeCKHX BEIIECTB, HAONIOJIEHHE U  ONHCaHUEe
JEMOHCTPALIMOHHBIX ONBITOB [0 IIPEBPALCHUIO OpPraHMYECKMX BEIIECTB IPU HAarpeBaHUU
(maBieHuWe, OOYTTIMBAHUE M TOPEHUE).

Yriaesogopoanbt
Pemenne 3a1a4 u ynpaxHeHHH 110 TEMaM:
AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psa. Meran M 3TaH — mpocTeumme

MIPE/ICTAaBUTENN AJIKAHOB: (PU3MYECKHE M XMMHUYECKHE CBOMCTBA (PEaKIMHU 3aMEIICHUs] U TOPEHHUS),
HaXO0XJIEHNE B IPUPOJIE, TOIYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pPsii. DTUIEH U MPONWIEH — MpOCTEeHIIne
NpPEJCTaBUTENIN AJIKEHOB: (U3WYECKHMe W XHMMHUYECKHE CBOWCTBA (peakiuu TUAPHUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIEHHUS U MOJIUMEPU3alliK), TOJIy4€HNE U IPUMEHEHUE.

Anxanuensl: OyramgueH-1,3 u MetwiOyraaueH-1,3: cTpoeHue, BakKHEHIIME XHUMHUYECKHE
cBoiicTBa (peakius noiauMmepusannn). [logydeHre CHHTETHYECKOrO KaydyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKUH psifl. ALIETHIIEH — IPOCTEeHIINN
MIpPE/ICTaBUTENb AJIKWHOB: COCTaB, CTpOeHUe, (U3MUeckrue W XHMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUHU, TOPEHHUS), TOJIyYCHHE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (PU3HUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJJOTeHUPOBAHUS W HUTPOBAaHMSA), MOJY4YEHHWE W TpHUMEHeHHue. Toryon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceouUcmea (Peakyuu 2an02eHUpOSanus U HUMpOBAHUs), NONyYeHue U
npumeHnenue.  TOKCMYHOCTb  apeHOB. ['eHeTHueckas  CBfA3b  MEXIy  YIJIEBOJOPOJAMH,
MPUHAIEKAITIME K Pa3IUYHbIM KJaccaM.

[TpupoaHble MCTOUYHUKHU YrieBoaopoaoB. IIpuponaHblii Ta3 U momyTHble He(TSHBIE Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoObl nepepaboTku HEPTHU: MEPEeroHKa, KPEKUHT (TEpMUUECKH,
KaTaJIMTUYeCKui ), muponu3. IIponykTsl nepepaboTku He(YTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U
B ObITy. KaMeHHBII yrosib 1 MpoIyKThl €ro nepepadboTKu.

OKCHEpUMEHTAJIHBIE METOJbl M3Y4YEHMs BEIIECTB M MX IPEBpAILLlEHUI: O3HAKOMIIEHHE C
oOpa3liaMu IJIacTMacc, KaydyykoB U pe3uHsbl, komiekuun «Hedtb» m «VYromp», mMoaennpoBaHue
MOJIEKYJI YTJIEBOIOPOIOB U TaJOr€HOMPOU3BOHBIX, TPOBEACHUE IPAKTUIECKON pabOTHI: MOIy4YeHHE
JTHJICHA U U3yYEHHUE €O CBOMCTB.

PacuérHble 3anaum.




Bbruucnenus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTIO
BEIIECTBA WJIM MPOJYKTA PEAKIMHU 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 MCXOJIHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

Penienue 3a1a4 v ynpaxHEHUH 110 TEMAM:

[IpenenpHBIE OAHOATOMHBIE CHUPTHL. MeETaHON M JTAaHON: CTpPOEHHe, (U3NYECKUE WU
XMMHUYECKHE CBOWCTBA (pEeakUMU C AKTUBHBIMU MeETaJllJlaMM, TaJlOr€HOBOJOPOJaMU, TOpPEHHE),
IIpUMeHEeHNne. BoiopoaHble CBA3U MEXAYy MOJIEKYIaMU cIUpTOB. [leiicTBe MeTaHOa U 3TAHOJIA Ha
OpPraHM3M YEeJIOBEKa.

MHOroaToMHbBIE CHHMPTHL. DTWUJICHIVIMKONb W TJHLEPUH: CTPOEHHUE, (U3NYECKHE U
XMMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE CO ILEIOYHBIMM METaJlJIaMH, KauyeCTBEHHas peaklus Ha
MHOroaToMHble cnupThl). JleiicTBue Ha opraHusm denoBeka. [IpumeHeHuwe riaulepuHa U
STWICHIJINKOJIA.

@DeHouI: CTpOeHHE MOJIEKYJIbI, (PM3NYECKHE U XMMUYECKHE CBOWMCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue peHona.

Anpnerugpl U Kemowusl. DoOpMaNbIETHA, aleTAIbJICTUA: CTPOCHUE, (U3HYECKHEe U
XMMHUYECKHE CBOHCTBA (pEaKkLUUU OKHUCIEHUS W BOCCTAHOBIIEHHUS, KayeCTBEHHBIC pEaKIMH),
[I0JIy4YE€HUE U IPUMEHEHHE.

OHOOCHOBHBIE Mpe/iebHble KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas KHCIIOTBI:
cTpoeHue, (hU3NYECKHe W XUMHYECKHE CBOICTBa (CBOMCTBa, OOIIME sl KJIacca KHCIOT, PEaKIIHs
TepupUKalMK), TOIXydeHue U npuMeHeHue. CTeapuHOBas U OJIEMHOBAs KHUCJIOTHI  Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJHM BBICHIMX KapOOHOBBIX KHCIOT, MX
MOIOIIIEE JEHCTBHE.

CrnoxHble 3(Upbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MApPONIN3 CIOXHBIX 3(UPOB.
XKupsl. 'maponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

VYrneBonpl: coctaB, KiaccudUKaIMs yriieBoJoB (MOHO-, TU- U Toyicaxapuasl). [moko3a —
NPOCTEHIIMI MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3UYECKHEe M XUMHUYECKHe
cBoiicTBa (B3auMmozaelictBue ¢ rujpokcunom Meau(ll), okucnenne aMMuayHbIM pacTBOPOM OKCHJA
cepebpa(l), BoccTaHoBieHHE, OpOXKEHUE TIIOKO3bl), HAXOXKJICHHE B IPHUPOJAE, HPHUMEHEHMUE,
ouosnoruyeckas poib. dotocunTes. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak IpUpoHble noauMmepbl. CTpoeHHE Kpaxmajla W LEJUIIOJIO3BI.
duznyeckre U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALICHUI: NPOBEACHHUE,
Ha0II0/IeHNE U ONKCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAU€CTBEHHBIE pEaKLUu
OJTHOATOMHBIX CHUPTOB (oKucieHue »sTtaHona oxcuaoMm wmenu(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopeiictBue rinuuepuHa ¢ ruapokcugoM Menu(ll)), anbpaernnoB (okucieHHe aMMHUAYHBIM
pactBopom okcuaa cepedpa(l) m rugpoxcumom meau(ll), B3amMonelCcTBHE Kpaxmana C HOAOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bbruncnenust mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOJYKTA PEAKIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 UCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

A3oTcozeprKaliie OpraHn4ecKie COeIMHEHNS.

AMUHOKHCIIOTBI Kak aM(OTEpHblE OpraHudeckue coequHeHus. Pu3nyeckue U XUMHUECKUe
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe IIUIMHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTuebl.

benkn kak HpUPOIHBIE BBICOKOMOJIEKYJSIDHBIE coenuHeHus. l[lepBuyHas, BTOpUYHAs U
TpeTUYHas CTPYKTypa OenkoB. XHWMHYECKHE CBOWCTBA OENKOB: THAPOJIHN3, JE€HATypalus,
KayeCTBEHHBIE PEaKLMU Ha OEJIKH.



OKCIIepUMEHTAIIbHbIE METO/bl M3Y4YEHHUs BEIIECTB M MX IPEBpallleHHi: HaOIroAeHUE U
OIMCaHME JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalusi OCIKOB IPU HArPEBAHUU, I[BETHBIC PEAKIHH
O€eJKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHS

Pemenue 3a1a4 v ynpaxHEHU 110 TEMaM:

OcCHOBHbBIE TOHATUS XHUMHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED, IOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIECHb IOJIMMEPU3ALNHU, CPENHAS MOJECKYyJsIpHas Macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHUN — MOJIMMEPU3ALINS U IOJUKOHACHC AL

OKCIEpUMEHTAJIBHBIE METOAbl M3Y4YCHMs BEILIECTB M HMX IPEBPALEHUI: O3HAKOMIICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMETHBIX CBA3€M NpU M3yuyeHUM opranuyeckol xumuu B 10 kmacce
OCYLLIECTBIISETCS Yepe3 UCIO0Ib30BAHNE KAaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHITHH,
SIBJIFOILMXCS] CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 1IMKJIA.

OO0111e ecTeCTBEHHO-HAyYHbIE MOHATHS: SIBICHUE, HAYUHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHauM3, CHUHTE3, KiIacCH(pUKAIMs, TEePUOJUYHOCTh, HAOIIOACHUE, HW3MEpEHHE, OSKCIIEPHMEHT,
MOJIETTUPOBAHUE.

®uznka: MaTepusi, JHEPIrHsi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TE€N0, 00bEM, arperaTHoOe COCTOSIHME BEUIECTBA, (PM3UYECKHE BEIMUMHBI U €UHULBI UX
U3MEpEeHUsl.

buonorus: knerka, opraHusM, Ouocdepa, oOMeH BeUIECTB B OpraHu3Mme, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBOb, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: MUILEBbIE MPOJYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIKE CPE/CTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE IpenapaTsl, MaTEpPUaIbl U3 MCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

[Iporpamma kypca «Pelmienue 3agad 1Mo OpraHUYeCKON XUMHH» JOMOJHSET U PacIIUpsET
YpOBEHb IJIAHUPYEMBIX PE3yJIbTaTOB OCHOBHOI MpOrpamMMbl [0 OPraHUYECKON XUMHUU 06a3z0BOTrO
YPOBHS

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS OOYYArOIUMUCS
nporpaMMm cpenHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM).
Hayuno-meronnueckoil 0CHOBOM [isi pa3pabOTKU MIAHUPYEMbBIX PE3yJIbTaTOB OCBOEHUS IMPOrpaMm
CpeHero o0I1ero o0pa3oBaHus SBJSETCS CUCTEMHO-ACSATEILHOCTHBINA TOAXO/I.

B coOTBeTCTBUH C CHCTEMHO-JESATEIBHOCTHBIM TMOJIXOJOM B CTPYKTYpE JHYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS INpeaMeTa «XUMHUS» Ha YPOBHE CpEIHEro oOuiero oOpa3zoBaHUs BbLIEICHBI
CJIETYIOIIIME COCTABISIOIIUE:

OCO3HaHUE OOYYaIOIMIMMHCS POCCHUICKON TPa)kTAHCKONM HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHUIO;

HaJIMYMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUU JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XUMUH;

TOTOBHOCTb M CHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, HPUCYIIMMU  LIE€JOCTHOM CHCTEME XUMHYECKOIO
o0pa3oBaHus;

HaJIMYue MPABOCO3HAHUS HKOJIOTMUYECKOM KYJIbTYypbl M CHOCOOHOCTH CTaBUTb 1I€JIU U CTPOUTH
KU3HEHHBIC IJIaHBI.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeamMeTa «XUMHs JOCTUTal0TCsS B €MHCTBE Y4eOHOM
U BOCIUTATEIbHON JEATEbHOCTH B COOTBETCTBUM C T'YMAHUCTUYECKUMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU M UJA€aJaMH POCCHUICKOTO TIpa)<IaHCKOro OOIIecTBa,
NPUHATHIMU B OO0IIECTBE HOPMAaMHU M TPaBUJIaMU TOBEACHHSI, CIIOCOOCTBYIOIIMMHU MpOIleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCSl.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpaxaroT CPOPMUPOBAHHOCTH
OTbITa MTO3HABATEJILHON U MPAKTUYECKOUN AESITETbHOCTH O0yYarOIIMXCs M0 pPeaanu3aluy NPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:xnaHcKOro BOCIMTAHUSA:

OCO3HAaHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBaXKCHHS K
3aKOHY U MPaBOMOPSAKY;

MPEACTABICHUS] O COLMAJIbHBIX HOPMAax M IMpaBUJaX MEXKIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ESATENbHOCTH IMPH CO3IaHUU yYEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTyMEHTBI JAPYTUX
IIPY aHAJIN3€ Pa3INYHBIX BUIOB yUEOHOMN AESITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K UICTOPHUYECKOMY U HAYYHOMY HacleAHI0 OT€YECTBEHHON XUMUU;

YBa)KCHHS K MPOLIECCY TBOPUECTBA B O0JIACTU TEOPUU U MPAKTUYECKOTO TMPUMEHEHUST XUMHUH,
OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKHU €CTh Pe3yNbTaT JJIUTENbHBIX HAOMIOIEHUHN, KPOIOTIMBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB;



MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIOLIEM aHanu3e nHhOpMauu
0 MIEPEAOBBIX TOCTHKCHUAX COBPEMEHHON OTECUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[UH, CBS3aHHBIE C XMMHUYECKUMH SIBJICHUSMU, U MPUHUMATh
OCO3HAHHbIE PELICHHS, OPHEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIEHUBAaTh CBOE IIOBEIEHHWE W IIOCTYIKH CBOUX TOBApUIICH C MO3MUIIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIECTBUIA ITHX ITOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHHUA IEHHOCTeW 370poBOoro u 0Oe3omacHOro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICHXUYECKOMY 37J0POBbIO;

coOJr0IeHHsT TIpaBUII OE30IIaCHOTO OOpAIlEHUs C BEUIECTBAMU B OBITY, OBCETHEBHOM KH3HU
U B TPYZIOBOI1 1eATEIbHOCTH;

MOHWMaHHS [IEHHOCTH TPABWJI HHIUBUIYaJIHHOTO U KOJUICKTHBHOTO O€30MAaCHOTO TOBECHHU S
B CUTYallUsX, YTPOXKAIOLIUX 3JI0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCJTEICTBHA W HENPHUATUS BPEOHBIX IPUBBIUEK (YIIOTPEOJICHHS aIKOTOJI,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIENOBATENbCKONH  JIEATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYTHX BUAAX JEATCIHLHOCTH,

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEIICHUH MPaKTUYECKUX 3a7ad COLMAIBHOM
HaIPaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPaKTUYECKOMY U3YyUeHHIO podeccHil pa3nuyHoro posa, B TOM YHCIIE Ha OCHOBE
MPUMEHCHHUS TTPEIMETHBIX 3HAHUH 10 XHMHH;

YBa)XEHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOM eSTeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHUAYAJTHHOW TPAaeKTOPHH 0Opa3oBaHUs, Oymymiei
npodeccun M peanusanuyd COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

HKOJIOTHYECKH 1€IeCO00pa3HOr0 OTHOIICHUSI K MPUPOJAE, KaK HUCTOYHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3emIie;

MOHMMaHHS TJIO0ATHHOTO XapaKTepa SKOJIOTMYECKHX NpoOJeM, BIHSHHS SKOHOMHUYECKHX
MIPOIIECCOB HAa COCTOSIHUE MPUPOIHON U COIIMATIBHOM CpeJibl;

OCO3HAHHSI HEOOXOIUMOCTH HCIIOJIb30BAaHMS JAOCTIKECHHA XUMHH JIJISl PEUICHUS BOIPOCOB
paIMOHATIBFHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HEMpPUATHS ACWCTBUI, TPUHOCSIIIAX BpEI OKpYKAIOMIeW MPHUPOTHOU Cpene,
YMEHHsSI TPOTHO3UPOBATH HEOIATOMPHUATHBIE HKOJIOTHMUYECKUE TOCIEACTBUS MPEeaTPUHUMAEMbIX
JNENUCTBHAN U NMPEAOTBPALIATh UX;

HAIUYUS PA3BUTOTO OSKOJOTHYECKOTO MBIIIJICHHUS, OJKOJOTHYECKOW KYIbTYpPhI, OIBITA
NESTEeThbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, yMEHHS  pPYKOBOJACTBOBATbCS WMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW M COIMATBHON IMPaKTHUKE, CIOCOOHOCTH W YMEHHUS aKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOLIECTBEHHOM MPAKTUKH;

NMOHMMAaHUA cCleuu(UKH XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (GOPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JIaHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYKarolieM



MHUPE KaK O €IUHCTBE IIPUPOABI U YEJIOBEKA, B IO3HAHUM IIPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUN
po0JIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHMM JJIsI COBPEMEHHOH LUMBWIM3ALMU: B €€
I'YMaHUCTHYECKON HAIIPaBIIEHHOCTH M Ba)XHOM pOJM B CO3/aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBl, PEUIEHUH TIJ00AIbHBIX NPOOJeM YCTOHYMBOIO pa3BUTHUS 4YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOH, MUIEBON M IKOJIOTHYECKON 0€30MacCHOCTH, B Pa3BUTHU MEIUITMHBI, 00eCTICUeHUN
YCIIOBMH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(pOPTHOM JKU3HU KaXKI0T0 4jieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHUMaHUsA  CYIIHOCTH  METOJOB  IIO3HAHUA,
UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHUS IS
aHaJIn3a U OOBSCHEHUS SIBICHUN OKPYKAIOLIEr0 MUpA U IMPOUCXOASIUX B HEM U3MEHEHUHN, YMEHMUSI
7ienaTb 0OOCHOBAaHHBIE 3aKIJIIOYEHHs HAa OCHOBE HAyYHBIX (DAaKTOB M UMEIOIMXCS JAHHBIX C LIEIbIO
ITOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSATENIBHO UCIOJIb30BATh XUMUUECKUE 3HAHUSA JJIsl pellieHHs IpobiieM B
peanbHBIX KU3HEHHBIX CUTYaLHIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTH U CIOCOOHOCTHM K HEINpPEPhIBHOMY OOpa30oBaHMIO M CamM0O00pa3oBaHUIO, K
aKTUBHOMY IOJyYEHUIO HOBBIX 3HaHUI 110 XUMHU B COOTBETCTBHHM C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IMYHBIX cepax mpophecCHOHATBFHON e TeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeaMeTa « XUMUS» Ha YPOBHE CPETHETO
o01ero 06pa3oBaHus BKJIFOYAIOT:

3HauUMMBbIE Ui (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCS MEXIUCIUTIITMHAPHBIE
(MexmpeMeTHbIe) O0LIeHAYYHbIE MTOHSATHS, OTPAXKAIOLINE IEIOCTHOCTh HAYYHOW KapTUHBI MHUpa U
crenuuKy METOJIOB IO3HAHHUA, HCIONb3YeMbIX B E€CTECTBEHHBIX HayKax (MaTepwsi, BEIIEeCTBO,
SHEPTHUsl, IBJIEHUE, MIPOIIECC, CUCTeMa, HAyUHbIN (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIeJIOBaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpcalbHble yueOHbIE AEHCTBUS (IT0O3HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE),
obecneunBarmue (GopmupoBaHue (GYHKIIMOHATHLHOW TPAaMOTHOCTH U COIMANBHOM KOMIIETEHIIUU
00yJaronuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS ~ HWCIONB30BaTh  OCBOCHHBIE  MEXIAUCUUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS B MO3HABATEIILHOM U COIMATTBHOM
MIPaKTHKE.

MetanpeameTHble  pe3yibTaThl OTPAXKalOT —OBJAJECHHWE YHHUBEPCAIbHBIMU  Y4E€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OB.HaZIeHI/Ie YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/[ IMO3HABATCJIbHbBIMU HeﬁCTBHﬂMHZ

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITEILHO  (DOPMYJIHPOBaTh W aKTyaJM3WPOBaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBarth;

OTpEACIATh TeJIM JACITeIBHOCTH, 3a7aBas IapaMeTpbl W KPUTEPUU WX JOCTHKCHUS,
COOTHOCHUTH PE3YyJIbTAThI ICATEIHLHOCTHU C MOCTABICHHBIMU IENISIMU;

HCIIOJIB30BAaTh IIPU OCBOCHHU 3HAHUN HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIITH
XapaKTCPHBIC MMPpU3HAKN HOHATUH )41 YCTaHaBJIMBATb ux B3aUMOCBA3b, HUCIIOJIB30BAaTh
COOTBETCTBYIOIIME OHATHUSA UL OOBSACHEHUS OTJCNIbHBIX (DAKTOB U SBICHHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU(UKALMHU BEILIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;



CTPOUTH JIOTMUYECKHE PaCcCYKICHUs (MHAYKTHBHbIC, TEAYKTHUBHbBIC, 10 aHAJIOI'MH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX SIBJICHUAX, (OPMYIHUPOBATH BHIBOABI U
3aKJIIOYCHUS;

IPUMEHSTh B IPOLIECCE IO3HAHUS, MCIOJIb3YyEMbIE B XUMHUHU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIU, MPeoOpPa3oBbIBATE MOJIEJIBHBIE MPEACTABICHUS — XMMUYECKHH 3HAaK (CMMBOJ) JIEMEHTA,
XUMUYecKas Gopmyia, ypaBHEHHE XUMUYECKON peaKIuy — IPU PEHICHUH YIeOHBIX MO3HABATEIbHBIX
U TPaKTUYECKUX 3a]ay, NPUMEHATh Ha3BAaHHbIC MOJENIbHbIE IPEICTABICHUS [UI BbISBICHUS
XapaKTEepPHBIX MPU3HAKOB N3Y4YaE€MbIX BEIECTB U XUMUYECKUX PEAKIIHIM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHUS BEILECTB U XUMUYECKUX PEAKLU;

dopMynupoBaTh LEIM W 3aJa4d  HMCCIENOBaHMSA, MCIIOJIb30BaTh IIOCTaBJIEHHBIE U
CaMOCTOSITENTLHO C(OPMYIMPOBAHHBIE BOIPOCH! B KAYeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JUIS
(bopMHpPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BbICKA3bIBAEMBbIX CYXKJICHUH;

BJIQ/IETh HaBBIKAMM CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS M TPOBEACHMSI YYEHUUYECKHX
HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAOMI0JaTh 32 XOAOM IIpolecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro  pe3yibTar, (OpPMYIHpPOBaTh OOOOMIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTATOB MCCIIEJOBAHUS, COCTaBIATh OOOCHOBAaHHBIA OTUET O MPOJIEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOHW MCCIIEOBATENbCKOM U IMPOEKTHOW JIeATEeNIbHOCTH,
IPOSABIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIbHOMY IIOMCKY METOJOB pEIlEHUs
IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/I0B MIO3HAHMUSL.

3) padora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX MH(OpMAIMK (HayYHO-TIONYJIsIpHAs JIUTEpaTypa
XUMHUYECKOTO COJepXaHUs, CIpaBOYHble TocoOMs, pecypcbl HHTepHeTa), aHaIU3UpOBATH
MH(OPMAIIHIO PA3INYHBIX BUAOB U (POPM IpeACTaBICHUs, KPUTUUECKH OLIEHUBATh €€ I0CTOBEPHOCTh
1 HEMPOTUBOPEUYUBOCTH;

dopMynupoBaTh 3ampockl M TNPUMEHATh pa3MYHbIe METOAbl IpU IOMCKE M OTOOpe
nH(popMaluy, He0OXOAUMOM /1JIs BBITIOJHEHUS YUe€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

nproOpeTaTh OMNBIT MCIOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAlbHYIO (OpMy IMpeacTaBieHHs HH(POpMAIUK (CXEMBI,
rpaduku, TuarpamMmbl, TaOJUIBI, PUCYHKHU U IPYTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KadecTBE CpeAcTBa IpH paboTe ¢ XUMUYECKOH
nH(popMalven: MPUMEHATh MEXIpPEAMETHbIE ((PU3NUECKHUE U MaTeMaTH4YeCKHe) 3HAaKU U CHUMBOJIBL,
¢bopmyibl, a0OpeBHaTyphl, HOMEHKIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISITHOCTH.

OBJaieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKJaeMOW TE€Mbl B XOJie¢ JUaJlora W/WIU JUCKYCCUH,
BBICKa3bIBaTh  HJ€H, (OPMYIHUPOBATH CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBITIOJIHEHUS
MPEeJI0KEHHOM 3a/1a4u;

BBICTYNIaThb C TPE3EHTALlMEH pe3yJbTaTOB I103HABATEIbHOU JAESITEIBbHOCTH, IIOJTYYEHHBIX
CaMOCTOSITENTbHO UJIM COBMECTHO CO CBEPCTHHUKAMH INPH BBITOJHEHUH XUMHUYECKOIO IKCIEPUMEHTA,
MPAaKTUYECKOH paboThl MO MCCIEIOBAHUIO CBOMCTB HM3YyYaeMbIX BEIIECTB, peau3alliil y4eOHOTO
npoekTa M (OpMyIMpPOBAaTh BBIBOJABI IO pEe3ylbTaTaM IPOBEAEHHBIX HCCIEAOBAaHUM IMyTEM
COTJIACOBAHUS MO3UIUH B X07Ie 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OnJialeHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMH JelCTBHSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh M OCYLIECTBJIATH CBOIO I1O3HABATEJIbHYIO JAESTEIbHOCTD,
ompenensas e€ LeNMM U 3aJauyd, KOHTPOJIMPOBaTh MU 1O Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh



npeajaraéMbelii aNrOpUTM JACHCTBUN TIPH BBHIOJHEHUHM Y4YeOHBIX M HCCIIEIOBATENLCKUX 3314,
BbIOMpaTs Haunbonee 3(pdeKkTuBHBIA crocod WX pemeHus ¢ y4€TOM IOJyYSHHs HOBBIX 3HAHHNA O
BEILIECTBAX U XUMHYECKUX PEAKIIVIX;

OCYILIECTBJIATH CAMOKOHTPOJIb CBOCH JEATEIIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUM O XUMHUYECKOW COCTaBISIOUICH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHpPA, POJIM XUMHUU B TO3HAHUU SIBJICHUU TPUPOILI, B (HOPMUPOBAHUH MBIIUICHUS H
KYIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAJIbHOW TI'PAaMOTHOCTH, HEOOXOTUMOWM JJsi  pelleHus
MIPaKTUYECKUX 3a7ad M SKOJIOIMYeCKM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOI cpene;

BJIa/ICHUE CUCTEMOM XMMHMUYECKUX 3HAaHUMN, KOTOpas BKJIIOYAET: OCHOBOINOJIATAIOLUINE OHITHS
(XMMUYeCKUil DJIEMEHT, aToM, »JJIEKTPOHHAas 000J0YKa aToMa, MOJIEKYJa, BaJCHTHOCTH,
ANEKTPOOTPHULIATEILHOCT, XMMMUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalIéHHasi), MOJIb, MOJISIpHAsl Macca, MOJIAPHBIA 00BEM, YIIepOIHBIA CKelleT, (YHKIMOHATbHAS
rpymnna, pagukai, U30Mepus, U30MEpbl, TOMOJIOTUYECKHM Psijl, TOMOJIOTH, YTJI€BOJOPO/Ibl, KHUCIOPO
U a30TcojiepKalllhie COeAUHEHUSI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS); TEOPUH U 3aKOHBI (TEOpPUS CTPOEHUs oprannueckux Beniects A. M. bytneposa, 3akoH
COXPAaHEHHUS MACChI BEIIECTB); 3aKOHOMEPHOCTH, CUMBOIMYECKHI S3bIK XUMUHU; MUPOBO33PEHUYECKUE
3HaHUS, JIeKAIIME B OCHOBE MMOHHMMAHMS MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akToNOrMuecKue CBEEHHS O CBOWCTBAX, COCTaBe, MOJYYCHHMH M O€30MacHOM HCIOJIb30BAHUU
BOKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITEIILHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepPHbIE MPU3HAKU OHATUN, YCTAHABIIUBATh MX
B3alMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUIME IOHATUS IPU OMHCAHWU COCTaBa, CTPOEHUS U
MpEBpAIICHUI OPraHUYECKUX COCTUHEHU;

c(OpMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUIsl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpamEHHON) GopMyn OpraHUYEeCKHX BEIIECTB U
YpaBHEHUH XMMHYECKUX pEaKLUWi, W3rOTABIMBATH MOJEIHU MOJEKYJI OpPraHMYEeCKHX BELECTB IS
WJUTFOCTPAIIUU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHH YCTaHABIMBATh TMPUHAJIC)KHOCTh H3YUYCHHBIX OPTaHUYECKHX
BEIIECTB MO HUX COCTaBy M CTPOCHHMIO K OIpPEAeNEHHOMY KIACCy/TpyIiie COEIMHEHUMH
(YrneBomopobl, KUCIOPOJ U a30TCOJAEpKAIINE COCTUHEHUS, BHICOKOMOJIEKYIISIPHbIE COEAMHEHUS),
naBaTh MM Ha3BaHus 1o cucreMatnueckoir Homenknarype (IUPAC), a Ttakxke mNpUBOAUTH
TPUBUAJIbHBIE Ha3BaHUS OTACIBHBIX OPraHWYECKUX BELIECTB (ITHIIEH, MPOMMWIEH, AalleTUJIEH,
ATUJICHTJIMKOJb, TIHULEPHH, (heHOoI, (opMabAeTH, alleTalbAeru], MypaBbHHAsI KHCIOTA, YKCYCHAs
KHCIIOTa, OJIEMHOBAsi KHCIIOTa, CTEapUHOBas KHUCIIOTa, IJII0K03a, (PpyKTO3a, Kpaxmal, LeJUII0I03a,
TJIMIIVH),

c(hOpMUPOBAHHOCTh yMEHHSI OMNPEACNATh BUIBI XHUMHYECKOW CBS3M B OpPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OpPMHUPOBAHHOCTh YMEHHSI MPUMEHSTh IMOJIOKEHUS TEOPHUH CTPOCHHUS OpraHUYeCKHX
BemiectB A. M. BytnepoBa [uisi OOBSICHEHHsI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa M
CTPOEHHS; 3aKOH COXPAHEHHUs MACCHI BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTAB, CTPOEHUE, (PH3UUECKIEC U XUMHUECKUE
CBOMCTBA TUIHUYHBIX MPEACTABUTENCH pPa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,



STUJICH, HpPONWJIEH, aueTusieH, Oyraguen-1,3, merunOyraaueH-1,3, O€H30i1, METaHOJ, 3TaHOI,
STHJICHIJIMKOJb, TIHUIEPHH, (EHOJN, aleTaiblIerul,, MypaBbHHAs M YKCYCHAasi KHCIIOTHI, TJIIOKO3a,
KpaxMall, LeJUIl0JI03a, aMHUHOYKCYCHAs KHCJIOTa), WIIOCTPUPOBATh I'€HETHUECKYIO CBS3b MEXIY
HUMH YPAaBHEHUSMM COOTBETCTBYIOIIMX XMMHYECKUX PEAKLUUN C HCIOJIB30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKH YIIIEBOAOPOAHOTO CHIPhS (HE(PTH,
IPUPOJHBIN ra3, yrojp), CHocoObl UX HEPepadOTKH M IMPAKTUYECKOE NPUMEHEHHUE IPOIYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCT YMEHHUM IIPOBOJIUTH BBIUUCIECHUS 110 XMMUYECKUM YpaBHEHUSAM (Macchl,
00bEMa, KOTMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMH [0 M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB WM IPOAYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJ€Th CUCTEMOW 3HAHUU OO0 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHUS, UCIOJIb3YEMBIX B XUMHUH IIPU U3YyUEHUHU BELIECTB M XMMUYECKUX SIBIEHUH (HaOnroneHue,
U3MEpEHHUe, IKCIEPUMEHT, MOJAEIUPOBAHUE), UCIOIb30BaTh CUCTEMHBbIE XMMUYECKUE 3HAHUS JIs
IIPUHATHSL PELICHUH B KOHKDPETHBIX >KM3HCHHBIX CHUTYalMsX, CBSA3AHHBIX C BEUIECTBAMM M HX
IIPUMEHEHHEM;

c(OpMHUPOBAHHOCTh YMEHUH COOMIOATh MpaBWa MOJb30BaHUS XUMHUYECKOW MOCYAOH U
nabopaTOpHBEIM 000pYIOBaHHEM, a TaKXKe IMpaBHia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKLHSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIIOJHATH XMMHUYECKUH HKCIEPUMEHT
(mpeBpalleHusi OpraHMYeCKUX BEIIECTB IPU HArpeBaHUHU, INOJYYEHUE ATUJICHA U H3YYEHHUE €ro
CBOMCTB, KaUECTBEHHbIE PEAKLMU OPraHWYECKUX BEIIECTB, J€HATypanusi OelKOB MPH HarpeBaHUH,
I[BETHBIE PEAKLUU OEJIKOB) B COOTBETCTBHHM C MPaBHJIAMH TEXHUKH OE€30MAaCHOCTH MPH OOpaIEHUH C
BelleCTBaMM U J1a0OpaTOpHbIM  OOOpYJOBAaHUEM, MPEJICTABIATh pPE3YIbTaThl XUMHYECKOIO
HKCIEepUMEHTa B (pOpMe 3alnCh ypaBHEHUH COOTBETCTBYIOLINX PEAKIMi U (OpMyTUpOBaTh BHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIU3UPOBATh XUMHUECKYI0 MH(MOpMaIHio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeJICTBAa MaccoBOi MHpopMmauu, IHTEepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COONMIOJaTh IpaBHa 3KOJIOIMYECKH 1eJIecO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOW JEATEIbHOCTH B IENAX COXPAHEHHsS CBOEro 3J0pPOBbs U
OKpYJKarollled IPUPOJHOM Cpenbl, OCO3HABaTb OIACHOCTb BO3JCUCTBUSA HA JKUBBIE OpPraHU3MBI
ONpeeNEHHBIX OPraHMYEeCKUX BEIIECTB, MOHUMas cMbIca nokasarens [1/IK, noscHaTe Ha npumepax
CIOCOOBI YMEHBIIIEHUS U IPEJOTBPALCHHUS UX BPEIHOTO BO3CHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsl OOy4aroUuXcsi C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 3]0POBBbS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHHIA;

JUISL CJIETIBIX M CNIAOOBUIAIIMX OOYy4aroUIMXcs: YMEHHE HCIOJIb30BaTh PENbe(PHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnnyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM Kontp Ipakru (uupposbie)
n/n NPOrpaMMblI Beer OJIbHBIE yecKHne o0pa3oBaTe/bHbIE
padoThbI padoThsI pecypchl
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
Pemenne 3ana4 u ynpaxHeHHH 110
11  Teme npeamer OpPraHUYECKON XUMHHU. 3
Teopus cTpoeHUs OpraHMYECKUX
coenuHenuit A. M. byrnepoa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
Pemenue 3anay u ynpaxxHeHuil 1o
2.1  Teme mpeneNbHBIEC YIIIEBOAOPOIBI — 2
AJIKaHbI
Pewienue 3ana4 u ynpaxHeHUN 110
2.2 Teme HelpeaeabHbIE YTIEBOJOPOIbI: 6 1
QJIKEHBI, aJIKa/INEHBI, AJTIKUHBI
23 Pemenne 3ana4 u ynpaxHeHHH 110 2
TEME apOMaTHYECKUE YTIIEBOIOPO/IbI
Pewienue 3ana4 u ynpaxHeHUN 110
2.4 | Teme MPHUPOIHBIC HICTOYHUKU 3 1
YIJIEBOAOPOAOB M UX nepepaboTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHnst
31 Pewienue 3ana4 u ynpaxHeHUN 110 3
temaMm: CriupTsl. DeHon
3.2 Pemenue 3anau u ynpaxxHeHuil o 7 1




temaMm: Anbreruasl. KapooHnossie
KUCT0ThI. ClloKHbBIE 2QUPBI

Peuienue 3aa4 u ynpaxHeHU# 1Mo

TEME YTJIEBO/IbI 3
Hroro no pazaeny 13
Pasznen 4. A3oTcoaeprkaiye OpraHudecKkue coeIuHeHus

Pemenue 3amay v ynpaxxHeHUi 110
4.1 3

TeMaM: AMUHBI. AMUHOKHUCIOTHI. benku
Hroro mo pazneny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COeIUHEHUS

Pemenne 3ana4 u ynpaxHeHHH 110
5.1 2
temam: [lnactmaccel. Kayuyku. Bonokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




INIOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

n/n

KoaudecTBO 4acoB

Tema ypoka
cero

Pewenne 3ana4 u ynpaxHeHHH 110
TeMe MpeaIMET OPraHnvYecKol XUMHH, e€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE

B

Hda
Kountp IIpakTu

OJIbHbIC YyecKue
padoThbI padoThI

Ta
H3yYCHUSA

JIEKTPOH
Hble HuPppoBbIE
o0pa3oBaTe/ibHbIE

pecypchl

Pemrenne 3ana4 u ynpaxHeHHH 110
TEMe TEOPHsI CTPOCHUSI OPTraHUYECKUX
coenquHeHuil A. M. bytiepoBa, €€ 0CHOBHbIE
noJ0keHHs. BXoaHO# KOHTPOJIb

Pemienue 3a1a4 u ynpakHeHUHA 110
TeMe MPEICTaBICHHE O KJIaCCU(hUKaLUU
opraHuueckux Bemects. HomeHnknarypa
(cucremaTHyecKasi) U TPUBHAJIbHbIE HA3BAHUS
OpPraHMYECKUX BEILECTB

Pewienue 3ana4 u ynpaxHeHUN 110
TEME AJIKaHbl: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUM P

Pewienue 3ana4 u ynpaxHeHUN 110
TE€ME METaH U 3TaH — MPOCTEUIINE
IIPEACTABUTENN AJIKAHOB

Pemenne 3ana4 u ynpaxHeHHH 110
TEME aJIKEHbI: COCTAB U CTPOEHUE, CBOMCTBA

Pewienue 3ana4 u ynpaxHeHUN 110
TE€ME 3TUJIEH U IPONUJIEH — NPOCTEUIINe

MMPEACTAaBUTCIIN AJIKCHOB




[IpaxTuueckas padora Ne 1.
«[Tomy4enue sTUICHA U U3yYEHUE €TO
CBOMCTB»

Pewenue 3ana4 u ynpaxHeHUH 110
TeMe ayikajauensl. byranuen-1,3 u
metunoyraauen-1,3. [lomyuenue
CHUHTETUYECKOr0 Kay4yyKa 1 Pe3uHbI

Pewenne 3ana4 u ynpaxHeHHH 110
TeMe aJKUHbBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTMYECKUM psia. ALETHIIEH
— IPOCTEHUIINIA IPEJCTaBUTEIb AIKMHOB

Pemenue 3aJa4d 1 yr[pa)I(HeHI/Iﬁ 110
TEMC BbIYHCJICHUS 110 YPABHCHUIO
XUMHYCSCKOM pC€aKIuu

Pemienue 3a1a4 u ynpakHeHUHA 110
TEMe apeHbl: OEH3011 U TOIYO0J. TOKCUYHOCTh
apeHoB

Pewienue 3ana4 u ynpaxHeHUH 110
TE€ME T€HETUYECKAasl CBS3b yIIIEBOJOPOIOB,
IIPUHAUISKAIUX K PA3JIMYHBIM KilaccaM

Pewienue 3ana4 u ynpaxHeHUN 110
TeMe NPUPOIHBIE HCTOUYHUKU
YTIIEBOJAOPOIOB: IIPUPOAHBIN a3 U MOMYTHLIE
He(TAHBIE ra3bl, He(YTh U MPOYKTHI €€
nepepadoTKu

Pemenne 3ana4 u ynpaxHeHHH 110
TEME NPUPOHBIE HCTOUYHUKHU
YIJI€BOIOPOAOB: MPUPOAHBIN a3 U MOMYTHHIE
He(TsHbIE ra3bl, HEPTh U MPOJYKTHI €&
nepepadoTKu

[MpakTtudeckas padora Ne 2




«MogenupoBaHue CTPYKTYPHBIX (hopMys
YIJIEBOJIOPOIOBY
Peuienue 3aia4d u ynpaxHeHU# 1Mo
TeME MPEJEIIbHBIE OJHOATOMHbIE CIIUPTHI:
MeTaHoJ U 3TaHoj. BogoponHas cBs3b
Pewenue 3ana4 u ynpaxHeHUH 110

TEMEC MHOI'OQTOMHBIC CITUPTHI:
STUJICHTJIMKOJIb WU INTMLICPHUH

Pewenne 3ana4 u ynpaxHeHHH 110
TemMe (DeHOJI: CTPOEHUE MOJIEKYJIBI,
¢uznyecKkue 1 XMuMHUYECKHE CBOMCTBA,
IpUMEHEHHE

Pewienue 3anau u ynpaxxHeHui 1o
TEeMe alTbJICTU/IBL: (popMaITbIeTH T U
areTaJbpIerua. AeToH

Pewienue 3ana4 u ynpaxHeHUHN 110
TE€ME OJJHOOCHOBHBIE NPEICIbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
YKCyCHas

[IpakTuueckas padbora Ne 3.
«CBoOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI»

Pemenne 3ana4 u ynpaxHeHHH 110
TEME CTEapUHOBAas U OJICMHOBAs KUCIIOTHI,
KaK MpeACTaBUTEIN BBICHINX KapOOHOBBIX
KHUCJIOT

Pewienue 3ana4 u ynpaxHeHUN 110
TE€Me MbljIa KaK COJIM BBICIINX KapOOHOBBIX
KHCJIOT, X MOIOLIee ACHCTBUE

Pewienue 3ana4 u ynpaxHeHUN 110
TeMe CIJI0’KHbIE 3(PUPBI KaK TPOU3BOHBIE




KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIHOKHBIX
3¢hupoB

Peuienue 3aia4d u ynpaxHeHU# 1Mo
TEME XKUPBL: TUAPOIU3, IPUMEHEHUE,
Ouosoruueckas poJib KHUpPOB

Pewenue 3ana4 u ynpaxHeHUH 110
TEMe YIJIeBObL: COCTaB, KJIacCu(uKaIus.
Baxneiimme npeactaBuTeNu: III0K03a,
bpykTO3a, caxapos3a

Pemenue 3anay u ynpaxHeHui mo
TEeM€ KpaxMaJ ¥ IeJUTI0JI03a KaK IPUPOIHBIC
MTOJIUMEPBI

ITpakTrueckas padota Ne 4
«Omnpenenenue coepKaHus Kpaxmana B
Pa3IMYHBIX TPOAYKTAX MUTAHUSY

Pewienue 3ana4 u ynpaxHeHUHN 110
TE€M€ aMHUHBI: METUJIAMUH U aHWUJIUH

Pemenne 3ana4 u ynpaxHeHHAH 110
TeMe aMUHOKUCIIOTHI Kak aM(pOTepHbIe
OpraHMYECKHUE COCTUHEHUS, UX
Ouonornyeckoe 3HaueHue. IlenTuabl

Pemenne 3ana4 u ynpaxHeHHH 110

TeMe OelIKU Kak IMPUPOAHBIC
BBICOKOMOJICKYJIAPHBIC COCANHCHHUA

Pemenne 3an1a4 n ynpaxHeHH 110
TEME OCHOBHBIE IOHITHSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUI

Pemenne 3ana4 u ynpaxHeHHAN 110
TEME OCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.




‘ [IimacTMacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» Xumus / 'abpuensu O.C., OctpoymoB N.T"., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3natenbetBo «IIpocBenienner

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
Pabouas nporpamMmMa Kypca XumuH pa3padboTtana k yaeOHukam apropoB ['adpuensu O. C., .,
OctpoymoB N.I".Cnaakos C.A. mist 10—11 xmaccoB o01ieo0pa3oBaTeIbHBIX OPraHUu3aIni.

Meroandeckue nocodus k yueonnkam aBropos ['adpuensn O. C., ., Octpoymon W.I".Ciankos
C.A. nns 10—11 knaccos 0011eo0pa3oBaTeNbHbIX OpraHU3alii.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Poccwmiickas anexrponnas mikoina (POILI) / https://resh.edu.ru/subject/4/

Kypcsl BKITI04at0T B ce0s1 BUACOYPOKHU, K KOTOPHIM MPUJIATat0TCSl KOHCTIEKTHI-paciiu()pOBKU U
TecToBbIC 3a1aHus. OXBaueHbI BCE TEMbI IIKOJILHON MPOrPaMMBI.

2. Enunas kosutekius mu@poBbiXx 00pa30BaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/

3. SAKnacc: https://www.yaklass.ru<— teopeTnyeckre KOHCIEKTHI 10 BCEM TEMaM

4. Caiit ®enepanbHOro HHCTUTYTa negarornueckux uzmepenni (OUIIN): http:/fipi.ru/
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