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INOACHUTEJIBHASA 3ATINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHBIX opranu3anusx Poccuiickoii @enepanyu, peaan3yrnXx OCHOBHBIC
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3pabOTKe MPOTpaMMbI IO XUMHUH, K OMPEACIICHUIO 00IIIel cTpaTerun
00yuyeHHMsl, BOCIIUTAHUSI U Pa3BUTUA, OOYUAIOLMXCSA CPEACTBAMU Y4eOHOIO IpeaMeTa «XUMHs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyanbHble nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LI€JIeH, COIep KaHus, Pe3yJIbTaTOB 00y4eHUsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM pealu3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPObI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBbI0 U NPUPOJHON Cpeje.
Peanusyercs xummudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHUs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
olpesieieHbl B MpOrpaMMe MO0 XUMHM € Y4E€TOM CHeuM(UKH HayKd XUMUH, € 3HaueHHs B
MO3HAHUM TPUPOJIBI U B MaTepUAIILHOM KU3HU OOIECTBA, a TAKXKe C YYETOM OOIIMX Lened U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UTPAeT 0COOYI0 pOJib B COBPEMEHHON
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOpoe GOpMUPYETCS B XUMUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThbEMJIEMON
4acTbI0 MUPOBOHM KYJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTMIl HalpaBjleHa Ha pelleHHe [I00aNbHBIX Mpo0JieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIEBOH, IKOIOTHYECKOH 0€301MacCHOCTH U OXPaHbI
3JI0POBB.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOMIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypcehl — «OpraHuyeckas
XUMH» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 001eH XUMUH) U OpraHnYecKoi XuMuu. GOpMHUPOBAHUE JAHHON CUCTEMBI 3HAHUH MTPH
U3y4EHHH IpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTrypa conmepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeoOpraHuyecKkas
XUMUS» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOJXOAa K M3y4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCsI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHMSI OPraHMYECKUX COCAMHEHUH, a
TaKKe Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHHMH. B Kypce OopraHuyeckoil XMMUU MOJTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM YrJiOM 3peHusi B IMpeaMere «XHUMHUf» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEOpPraHWYECKask XUMHUS» OOYJAIOIIUMCS TPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BaAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS PUHSATHIC
MporpaMMON 0 XMMHH TOAXOJbl K ONPEEICHUIO COACP)KaHWs W TIOCTPOSHUS MpeaMeTa
npelycMaTpuBaloT (OpPMHUPOBAHUE YHUBEPCAIBbHBIX Y4YEOHBIX NEWUCTBUM, MMeEIoNMX 0a30Boe
3HAQUYCHHWE JUTSI PA3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjieM, IMOWCKa, aHaau3a |
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTtuke npenoiaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, TaK U
Ha YPOBHE CPETHET0 0011eTr0 00pa30oBaHus, IPHU ONIPEICTICHUN COIePKATEIIBHOM XapaKTEPUCTHKH
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUWEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércss (GOpPMHUPOBAHME OCHOB XHMMHUYECKOM HAyKHM Kak O0O0JJaCcTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTHU YEJIOBEKA U KaK OJIHOI'0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKH 3PEHHUS TAaKOW MOAXOJ K ONPENCICHHIO Ieel H3y4eHUs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo aHHOW TOYKE 3PEHMS IVIABHBIMM LEISIMU HW3y4EHUs NpeaMera «XHUMHs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEXKAT KIIIOUEBBIEC MOHATHS,
¢dbyHaaMeHTanbHBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
NOHUMaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOro Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHME U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHMS BELIECTB U
XUMHUYECKHX peakiuil, HeOOXOAUMBIX JUIsl MPUOOPETEHUs YMEHUM OpUEHTHPOBAThCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHHUH, UMEIOIINUX MECTO B MPHUPO/JIE, B MPAKTHIECKON 1
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM IMpaBUi 0e30MacHOro
oOpalleHus C BEeLeCTBaMHU.

Hapsany ¢ atuMm, comepikarenbHasi XapakTepUCTHKA [eJIel U 3a/1a4 M3YYeHUs IpeaMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU NIPUOPUTETAMHU B
cuUcTeMe cpeaHero obmiero oopaszoBanus. CeroHs B MPEnoiaBaHuy XUMHUH B OOJIBIIICH CTEIICHU
0THa€TCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00ydYeHUs], OpDUCHTUPOBAHHOM
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3alyy, BIAACIONIETO HE HAOOpOM
3HaHUM, a (YHKIMOHAJBLHOW TIPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMH AKTUBHOIO
MOJTyYCHHUS 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHYECKUX 3a/1ad.

B cBa3u c 3TMM mnpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanys 00yJaroUMxcs K yCJIOBUSIM TUHAMUYHO Pa3BUBAIOIIErOCs MUpa, OPMHUPOBAHUE
MHTEJUIEKTYaJ IbHO pPA3BUTON JIMYHOCTH, TOTOBOM K CamMoOOpa30BaHHWIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY HPUHSATHIO T'PAMOTHBIX DPELICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHHUEM;

dopmHpoBaHHE Yy OO0yYarOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B MO3HAHWU XUMHH, a TAKKE€ JUISI OLIEHKH C
MO3ULIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oy4aromuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA 10 XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIM3a Y9eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpXKAHUS;

dbopMHpOBaHUE U PA3BUTHE y OOYUAIOIIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCIIUTaHKE Y 00y4aromuxcst yOe:KIEHHOCTH B TyMaHUCTUYECKOW HAIIPABICHHOCTH XUMHH,
e€ BaXHOW pONMM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE0OX0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPHPOJIE U CBOEMY 3[I0OPOBBIO, @ TAKIKE MPUOOPETEHHS
OTIBITA MCIIOJIb30BAHUS MOJYYSHHBIX 3HAHUN JUISl IPUHATHS IPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMH.

B yueOHOM m1aHe cpemHero obmero o0pa3oBaHus NpeaMeT «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJMT B COCTaB IpeIMETHON 001acTu «EcTecTBEeHHO-HaY4YHbIE IPEIMETHI.

OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YpOBHE CPEIHETO
obmero odbpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHUs: opraHnueckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (OpPMyJIBI OpraHUYECKMX BellecTB. ['omosnorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBienue o knaccupuKay opraHnyeckux Beuiects. HomeHkiaTypa opraHn4eckux
coeMHEeHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIIIMX [IPEICTaBUTENEH KI1aCCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJAEHHE M ONHCAaHME JEMOHCTPALlMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (T1aBjieHue, 0OyIIMBaHUE U TOPEHUE).

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
MPEJICTaBUTENN AJIKAHOB: (PU3MUECKHE U XMMUUYECKHE CBOMCTBA (pPeaKIK 3aMEIICHUs U TOPEHMUS ),
HaXO0XJICHNE B IPUPOJIE, TOIYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIPATAllMM, OKUCIICHUS U TIOJMMEPU3allui ), OTYyYeHHE U TPUMEHEHNE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psia. AUETHIEH —
MPOCTEHIINN NPECTABUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMCTBa (peaxiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIy  YIJIEBOJOPOJAMU,
MPUHAJIEKAITMME K Pa3TUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpuponHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. Crioco0sl nepepaboTKu He(TU: TeperoHKa, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. IlpogykTel mepepaboTku HepTH, HX MpUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, KoJutekiuu «HedpTs» u «YToabp», MoienupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHUYECKOW pPaOOTHI:
IIOJIy4EHHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbluncnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHUs




[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (HU3UYECKUE U
XMMHYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOpPOJAaMM, FOpPEHHUE),
npuMeHeHue. BogopoiHble cBsI3U MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIHMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIET0YHBIMY METaJlIaMH, KadeCTBEHHAs! peaKiys Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHIJIAKOJIS.

@DeHouI: CTpoeHUE MOJIEKYIbI, (PU3NYECKHE K XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anpnerugsl M Kemouwvl. DoOpManbIeruj, aueTanbAeTHA: CTpOCHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJIECHHUS, KAa4€CTBEHHbBIC PpEaKLUH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
CTpOeHUE, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIUE IS KJIacca KUCIIOT, PeaKIus
TepuduKalM), MOoIdydeHHe M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KApOOHOBBIX KHUCJIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ MAPOIN3 CIOXKHBIX 3(HUPOB.
Kupsl. I'naponus xupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMSI MOJICKYJIbl, (PU3UUYECKHE M XUMHUYECKHE
cBoiicTBa (B3aumosenicTBue ¢ ruapokcuaoM meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHUPOJE, NMPHUMEHEHHE,
O6uonoruueckas posib. @orocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u nesminroosa Kak NpupoaHble noaumepbl. CTpoeHne Kpaxmaia U LEJUIIOJIO3BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaAOJIIOJIECHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
COUpTOB (B3auMojelcTBHE IMnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOWU KHCIIOTHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJ/IHOTO BEIIECTBA WM MPOTYKTa PEAKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIIN MPOIYKTOB PEAKIUN).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. Puznyeckue U XUMHUUeCcKHe
CBOWCTBA AaMHUHOKHCIOT (Ha TNpUMepe TIIUIMHA). buojorumueckoe 3Hau€HHE AaMUHOKHUCIOT.
ITenTuaer.

benku kak mpupoaHblE BBICOKOMOJEKYJSIpHBbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONN3, JeHATypalus,
Ka4eCTBEHHBIE pEaKIIu Ha OEJKH.

OKclepUMEHTAIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IPEBpAIICHUI: HAOIIOACHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OETKOB IPH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOB.

BbicokomoieKyIsIpHBIEC COeTUHEHHS



OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3aLUHU, CPEeIHAA MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIS U MTOJIMKOHEHCALINS.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUM: O3HAKOMIICHHUE C
oOpa3Lamu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEILIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyecKkue OCHOBbI XUMHHU

XuMuYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemenTbl. OCOOCHHOCTH
pacmpeieieHusi SJIEKTPOHOB MO OpOUTANSIM B aTOMax SJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuin 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoOaWYecKOro 3akoHa W [lepuoanyueckoil CHCTEMBI XUMHUYECKHX
sanemenToB JI. M. MenzeneeBa ¢ COBpEeMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIaM U NepruoaaM. 3HaueHUe MepUoIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBs3b. BHIbI XUMUYECKOW CBs3U (KOBaJeHTHAs
HEMoJIsIpHasl W TOJSpHAs, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa30BaHHs KOBaJCHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKuclieHUs. IOHbI: KaTHOHBI U AaHUOHHBI.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOrO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

ITonaTHe 0 gucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas J0JIst
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHU4ecKux coeiMHeHn. HOMeHK1aTypa HeopraHu4ecKux BEIIeCTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEakIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBpALICHUS
SHEPIrUU MPU XUMHUYECKUX PEAKIIUSAX.



CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (DakTopoB. OOpaTHMbIE PEaKIHH.
Xumnueckoe paBHoBecHe. (DAKTOpbI, BIUSIOIIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CuibHble U cialble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHMCIUTENTbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabiun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3yIoKEHHE IEPOKCHAAa BOJOpOJia B MPUCYTCTBHM KaTalu3aTtopa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C INOMOUIbIO YHUBEPCAJIBHOIO MHIMKATOPA, pEaKLUu
MOHHOTO OOMeEHa), MpOoBeJeHUE MNPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHYECKOU PEAKIINM».

PacuérHrble 3amaumn.

Pacuérbl 10 ypaBHEHHUAM XUMUYECKUX PEAKIUIl, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBAasi JOJIsl BEILIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. [lonoxenne Hemetaiion B Ileproanyueckoil cucteme XUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpOeHHsS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJLIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAMHEHH (OKCUIO0B, KUCIOPOICOAEPIKALIUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN).

ITpuMeHeHnEe BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meramnos B [leppoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JIOYEK aToMOB MeTayioB. OOmiue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEHUI
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue crocoOb! noay4yeHus: MeTayuioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTalibl U CIUIaBbl», 00pa3l0oB HEMETAJUIOB, PELIEHHE SKCIIEPUMEHTAIbHBIX 33/a4,
HaOJIOZIeHWe W ONHUCAHHE JIEMOHCTPAILMOHHBIX W J1TAOOPAaTOPHBIX OIBITOB (B3aMMOJAEHCTBHE
TUIPOKCHUIA ATIOMHHMS C PaCTBOPaMH KHUCJIOT U IIeJlouel, KaueCTBEHHbIE peaKIIMi Ha KaTHOHbI
METaJIJIOB).

Pacuérnrie 3amaun.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
Wi 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIIMH BELIECTB, pacYETh Macchl (00bEMA, KOIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XUMUA U KU3Hb

Posib xumMHM B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKol U MUIIeBOI O€30MacHOCTH,
pa3BUTHU MenULIMHBL. [ToHSITHE 0 HAyYHBIX METOJaX MO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIHII.

[TpencraBienust 00 00X HAYYHBIX TPUHIIUAIIAX TIPOMBIIUIEHHOTO MOJIYYEHHUS BaXKHEHIIHX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpUAJIOB: BAKHEHIIME CTPOUTENBbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuaibl s 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIE YI00pEHUSI.

XUMHS U 3]I0pOBBE YEJIOBEKA: MPAaBWJIA HCIHOJIB30BAHUA JIEKAPCTBEHHBIX IPENapaToB,
npaBuiIa 6€30MacHOTr0 MCIIOJIb30BAaHMSI ITPETapaToB ObITOBOM XUMHUH B TOBCEHEBHOM KU3HU.



MexrpeamMeTHbIE CBS3H.

Peanuzanust MeXIpeIMETHBIX CBSA3EH MpH U3ydeHUH OOIel U HEOpPraHMYeCKOH XUMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISi OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
[IUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHbIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(uKkauusi, NEePUOJUYHOCTh, HAOIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEepEeHHe, SIBJICHUE.

dwusmuka: mMarepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HM30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPIeTUYECKUIl YpOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIe, TOILTUBO, PECYPCHI.

TexHONOTHs: XMMUYECKask POMBIIIJICHHOCTh, METAJLTYPTHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTCpHaJOB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJACTBO, numeBas IMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMCTHUYCCKUX Impernaparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHajoB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOydarolIUMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOoTrpaMM CpeAHEro o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IESTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs» Ha YPOBHE CpeTHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEAYIOLIME COCTaBIIAIOIIHUE:

OCO3HaHHME O0YYAIOUIMMHCA POCCUHCKOW TPakJaHCKOH HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEICHUIO;

HaJInYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[EHHOCTEW ¥ UCTOPUUECKUX TPAJUIUNA 0a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCs PYKOBOJICTBOBATHCS B CBOEH JESITENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTro
obOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YNIbTATHl OCBOCHUS MPeIMeTa « X UMHSI» JTOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCIIUTATEIbHOMN JEATEIIBHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKHUMHM, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMHU W HJeajJaMHU POCCHUICKOrO TIpa)<IaHCKOTo OOILIEeCTBa,
INPUHATBIMU B OOIECTBE HOpPMaMH M INPAaBUJIAMU MOBEICHMsI, CIIOCOOCTBYIOIIMMHU Ipolieccam
CaMOIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSI.



JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaxaroT cHopMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MIPAKTUYECKOMN J1eATETHbHOCTH 00YyUaroIUXCsl IO pean3alii IPUHATHIX
B O0OLIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH!

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOILICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPH CO3JAHUH YYEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U MO3HABATENbHbIX 33/1a4, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI IPYTHX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMU
XUMUH;

YBa)XEHHsI K IPOIIECCY TBOPUECTBA B OOJACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAayKH €CTh Pe3yJbTaT JUINTEIbHBIX HAOIOJICHHIA,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

UHTEpEeCca M II03HABATEJIbHBIX MOTHMBOB B IIOJIYyYEHHHM M IMOCIEAYIOIIEM aHaIu3e
uH(}OpPMALIUU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHONU XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIINH, CBSI3aHHBIC ¢ XUMHYCCKUMH SIBJICHUSIMH, U IPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

FOTOBHOCTH OIIEHMBAaTh CBOE IOBEJAEHHE U MOCTYNKH CBOMX TOBApUINEH C MO3ULIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATUX MOCTYIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

NOHMMaHMs LEHHOCTeH 30poBOro M Oe30macHoro obpasza >KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOUIIOJIeHHsI TIPaBUI OE€30MacHOr0 OOpalleHusi ¢ BEIeCTBAMM B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1A TEILHOCTH;

MOHMMAHUA 1EHHOCTH TIPaBWJI WHAMBHAYATbHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCIEJCTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIEI0BAaTENIbCKONW e TeNIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TpyJla ¥ pe3yibTaTaM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHyaTbHOH TPAeKTOPHH 00pa3zoBaHus, OyayIien
npodeccuu u peanu3alunuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00I11ecTBa;

6) IK0JI0rM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH 11€71€CO00Pa3HOro OTHOIICHHS K MPHUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

10



MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOJIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHON CpEIbl;

OCO3HAHUS HEOOXOJUMOCTH HMCIIONH30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAIOLIEW NPUPOJHOM Cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHNS, 3KOJOTMYECKOM KYJIbTYphl, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMANIBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKU;

MOHUMAaHUA CHEeUU(PUKA XUMHUM KaK HayKd, OCO3HaHusi e€ ponu B (HopMuUpOBaHUHU
palMoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE IMPHUPOJBI M YEJIOBEKa, B MO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHrur IpodieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IMBUIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBJIIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHOM
KYJIBTYPBI, PEIICHAH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M HKOJIOTMYECKOHl O€30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
00€ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHMS TS
aHajan3a U OOBSICHEHUs SBICHUN OKPYXKAIOUMIEro MUpa U MPOUCXOMSIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs IpoOiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATENbCKOM A€ TENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYY€HHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEeOHOCTSIMU;

MHTEpeca K 0COOGHHOCTSM TPYZAa B Pa3IMUHBIX cepax mpodeccnoHanbHON AesITeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pPe3ylbTaThl OCBOCHUS YYE€OHOro IpenMeTra «XUMHUsS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIEe TIOHSATHS, OTPAKAIOIIHE [IEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienn(uKy METOIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CUCTEMa, HAyYHBIH (haKkT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIe0BaHNEe, HAOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JpYyTHe);

yHUBEpCaJlbHbIE ~ ydeOHble  JAelcTBHsA  (TO3HABaTeNbHBIE,  KOMMYHUKAaTHBHBIC,
peryisaTuBHbBIE), oOecneunBaone (opMHUpOBaHHE (YHKUMOHAIBHOM T'pPaMOTHOCTH U
COIMATIbHOM KOMITETCHIIMH 00YJaIOIINXCS;
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CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIOJh30BaTh  OCBOCHHBIE — MEXKIAMCIUILITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JACWCTBUS B II03HABATEIbHOU U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBJAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHBIMH M03HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a30Bble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEAeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUU UX JAOCTUIKEHHUS,
COOTHOCHTB PE3yIbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IIEIISIMH;

UCIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapaKTepHbIC TPHU3HAKU TIOHSATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIINE MOHITUS JJIsl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

BEIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(DUKAIUN BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMHU;

CTPOUTH JIOTHYECKHUE PACCYXACHHUSI (HHTYKTUBHBIC, ISTYKTUBHBIC, TIO AHAJIOTHH ), BBISBIIAT
3aKOHOMEPHOCTH M MPOTHUBOPEUHsSI B pACCMATPUBAEMBIX SIBICHUAX, (OPMYITUPOBATH BBIBOABI U
3aKJTFOYCHHS,

INPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJICJIH, IPEOOPa30BBIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYCCKUH 3HAK (CHMBOJI) DJICMCHTA,
XuMu4ueckas (GopMylia, ypaBHEHHE XHMHUYECKOHM peakluu — TMpU PEIIeHUHd Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTHYECKUX 3124, IPUMCHSITh HAa3BaHHBIE MOJICTILHBIC MPEACTABICHUS JIJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIUi;

dopMynmHupoBaTh TETM W 3aJadd  HMCCIIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENNbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CY)KIICHUI;

BJIQJIETh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUSA M TPOBEACHHUS YUCHHUECKHUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOMATh 32 XOAOM IpOIecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOICTAHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM JesTeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pEUICHUS
MPAKTUYECKHUX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOIOB ITO3HAHUS.

3) padora ¢ nHpopManmeii:

OPUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHWKAX wWHOpManuu (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel HHTepHeTa),
aHATM3UPOBATH HHPOPMAITHIO PA3TUIHBIX BUJIOB U (DOPM IPEICTABICHUS, KPUTHICCKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(GbopMyIUpOBaTh 3ampoChl W TPHMEHATH pa3jMYHbIE METOJBI TPH IOWCKE W O0TOOpe
uH(pOopMaIii, HEOOXOAUMOM /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

pUOOpPETaTh OMBIT WUCHOJB30BaHUSA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);
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UCTOJIb30BaTh HAYYHBIA $I3bIK B KAuyeCTBE CPEACTBA MNpU paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATb MEXIpeIMEeTHble ((QU3MUecCKue M MaTreMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH.

OgiaieHHe YHHBePCAJIbLHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BOIPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl B XOJI€ MAora U/Wiu JAUCKYCCUH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHHO  BBIIIOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAaMHM [PH BBIIOJHEHUH XMMHUYECKOI'O
OKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta U (OpMyIMpPOBaTh BBIBOJBI 10 pPE3yJbTaTaM NPOBEAEHHBIX
UCCIIEIOBAHMIA ITyTEM COTIIACOBAHMSI MTO3UIIHIA B X0A€ 00CYXKICHUS 1 0OMEHA MHEHUSIMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 33aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBHINOJHEHUM YYEOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(p(PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IOJIy4YeHHs] HOBBIX 3HAHUH O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH J€ITEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpaXkaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYUHON
KapTHHBl MMpa, POJIM XMMHUU B MO3HAHUU SIBJICHUN MPHUPOJbI, B (POPMUPOBAHUN MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMUECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKOYACT: OCHOBOIOJIArarolue
HNOHSATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XUMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEPOAHBIA  CKEJIET,
(byHKLIMOHANBHAS TPYNNa, paauKal, M30MEepHus, U30Mepbl, TOMOJOTHUYECKUH psJ, TOMOJOTH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJEpKAIINE COCTUHEHUSI, MOHOMED, MOJINMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYECKUX
BemectB A. M. byTtnepoBa, 3ak0H COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHM; MHUPOBO33PDCHUECKUE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
MPUYNHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€301MaCHOM UCIOIb30BAHNU BaKHEHIIINX OPraHNYEeCKUX BEIECTB B OBITY
Y IPAKTUYECKOM JESATENBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABIUBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS IIPU ONMCAHUU COCTABA, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) GOPMYII OPraHUUECKUX BEIIECTB
Y YpaBHEHUN XMMHYECKUX PEAKLUN, U3rOTABIMBATh MOJEIN MOJEKYJ]I OPraHWYECKHX BEIECTB
JUISL WIUTIOCTPALIMK UX XMMHUYECKOI'0 U IPOCTPAHCTBEHHOT'O CTPOCHHS;
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c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBAThH MPUHAIIICKHOCTh H3yYEHHBIX OPraHUIECKUX
BEUIECTB M0 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpynie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAllU€ COEIAMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), J1IaBaTh MM Ha3BaHUs IO cuctematudeckoii HomeHkinarype (IUPAC), a Takxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHod, ¢GopManbAeruj, aueTaabIeruil, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
CcoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOCHUS OPTraHUYCCKHX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH PA3IMYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TJUIEPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeIUII003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATh
TCHETHUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKUX PEaKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTE€pPU30BaTb HCTOUYHUKHU YIJIIEBOJOPOAHOIO ChIPbs
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA WIIM MPOIYKTa PEaKIUH [0 U3BECTHBIM MACCE,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WIIA MIPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONb3YeMbIX B XHUMHU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHMe, UW3MEpEeHUe, OSKCIEPUMEHT, MOJEIMPOBAHNUE), HCIOIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX
C BEIIECTBAMU U MX IPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYN0i U
mabopaTOpHBIM 000PYIOBAHKUEM, a TAKXKEe MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIMOJHATE XHMHYSCKUH JKCICPUMEHT
(mpeBpalieHus OPraHUYEeCKUX BEIECTB MPH HarpeBaHUM, MOTyYEHHE ITHIICHA U U3YYCHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB, IeHATypalys OeJIKOB PU HarpeBaHUH,
[[BETHBIC peaKinuy OEIKOB) B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MIaCHOCTH NP 0OpaIieHun
C BeLIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (hOopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pPEAKIHid U (hopMymupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOi nHpopmauu, IHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NpUPOJHOM Cpepl, OCO3HABATH OIMACHOCTH BO3JCHCTBHS Ha KUBBIC OPTraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BeKa;
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JUIsE 00YYaIONIMXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbS: YMEHHE NPHUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJAIOIIMXCS: YMEHHUE UCTIOIb30BaTh PEIbeyHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeopraHuueckas XMMHUS OTPaXKakoT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHYECKOH COCTaBISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B HOPMUPOBAHUM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOUN [UIsl peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  IJIEKTPOJIUTHL,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAS JAUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakliiy, XMMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUIECKON
auccouranuu, nepuoanueckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXpaHEHUs U TPEBpallleHUs SHEPTUU MPU XUMHUYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJYUYeHUH W O€30MaCHOM HCIIOIh30BAHUM BAKHEUIIIUX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEeILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC NMPU3HAKK MOHSATHH, YCTaHABINBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJHUKY JJISI COCTABIICHUS
dbopMya BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIii Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, Herami€Has W3BECTh, NMUThEBAs COJa, MUPUT U
JpyrHe);

c(hOopMUPOBAHHOCTh YMEHHI OTNPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuIhuecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAJUIMUECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJspHAas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHU;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAICKHOCTH HEOPTAHUUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEAEIEHHOMY KJIacCy/Tpynie coeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATHU3HPYIOIIYIO, OOBSCHUTENBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,

c()OPMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh dOJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 37eMeHTOB 1—4 nepuooB Ileproanueckoit cuctemMbl XUMUYECKHX di1eMeHToB 1. M.
MeHneneeBa, HCIOJB3Ysl TOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPTETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
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COCIMHEHUH 110 nepuogam U rpynnam [lepuoandeckoil cucTeMbl XUMHUYECKUX d1eMeHToB . M.
MeHpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUICCKUE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILBIO YpPaBHEHUIl COOTBETCTBYIOILUX
XUMUYECKUX PEaKLUi;

c(OPMHPOBAHHOCTh YMEHHS KIACCHU(PUIMPOBATh XMMHYECKHE PEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuX BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
U3MEHEHHIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIISATh YPaBHEHUS peakUUil pa3IUYHBIX TUIIOB, MOJIHBIE
U COKpAIEHHBIC YPaBHEHUS PEaKIUH MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH pPEAKLUH, MOATBEPKAAIOIINE KAyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATh ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIMH OT
pa3nuyHbIX (PAKTOPOB; XapakKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunuun Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIE B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHHUS CEPHOM KHUCIOTHl, aMMHUaka, a Takke C(HOpPMUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX IMpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHUS C KCIOIb30BAaHUEM TOHSATHUS
«MaccoBasi JI0Js BEIIEeCTBA B PacTBOpE», OOBEMHBIX OTHOLIEHMH TIa30B MPHU XUMHUYECKUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHs MacChl BELECTB, IPEBPAILIEHUS U COXPAHEHUS IHEPTHH;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XMMHYECKUN HKCHEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpeAeTCHUE Cpeabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKUWH, PeaklMd HMOHHOTO OOMEeHa, KayeCTBEHHBbIE PEaKLUUU Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIlIEHUE SKCIIEPUMEHTATIbHBIX
3amady mo temaM «Mertamie» U «HemeTamnasl») B COOTBETCTBHUM C MpaBHIAMH TEXHUKU
0e30MacHOCTH MpU 00palIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, MPECTABIATD
pe3ysbTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amicH YPaBHEHUI COOTBETCTBYIOLIMX
peaxuuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AaHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeZCTBa MaCCOBOM KOMMYHUKALIUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NpUPOJHOM Cpelpl, OCO3HABATH OIMACHOCTH BO3JEHCTBHUS HA KUBBIE OPraHU3MBI
ornpeAenéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHATes Ha mpumepax crocoObl
YMEHBILEHUS U PEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolMXcsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBIICHUI;
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JUTSL CTICTIBIX U CTA00BUISIINX O0YJAIOIINXCS: YMEHHUE UCTIONIb30BaTh PeIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosanuyecrBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne i/l IporpaMmb1 Beero Konrpoabubie IIpakruueckue (uudposbie)
padoTbI padoThsI o0pa3oBaTe/ibHbIE
pecypcsbl
Pasznea 1. TeopeTuyeckne OCHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3nea 2. Yriaesogopoasbl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 5 1
) aJIKaJueHBbl, aJIKUHBI
2.3 ApomaTH4eCcKue yriaeBoA0POIbI 2
24 [TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
' uX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepsxamme opranndecKue coenHeHust
3.1 Cruptel. @enon 3
39 Anpaeruasl. KapOOHOBBIE KHCIIOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 YrireBos! 3 1
Hroro mo pazneny 13
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3
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Paszneu 5. BbicokoMoJIeKyJIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5
[TPOT'PAMME
11 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KoﬁnTpoanue H%aKanecmle 0Bpa30BaTENBHBIE
padoThI padoThI pecypesi
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB [I. 1. Menaeneera
12 Crpoenue BemecTBa. MHOrooOpasue 4
) BEIIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no paszneny 13
Pa3nea 2. Heopranunyeckasi xumust
2.1 Mertannbl 6 1
2.2 Hemerammst 9 1 1
23 CBs13b HEOPTaHUYECKUX U OPTraHHUUYECKUX 5
' BELIECTB
Hroro no paszneny 17

Paznen 3. XumMud 4 JKN3HL




3.1 ‘ XUMMSI U )KU3HD 4
Hroro mo pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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