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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa 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 npenogaBaHus yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHuss B Poccuiickoit @Penepauuu Ha nepuox 1o 2025 roma» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABUJIM KOHIIETITYaJbHBIE MOJOXKECHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTHEMJIEMOM YacThl0 MX 00pa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (HOPMUPOBAHMUS MHPOBO33PEHUS M OOIIEH KyJIbTYphl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CpeCTBAMH Y4€OHOTrO MpeaMeTa «XUMHUs», COJAEPKaHHE U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(DPUKM HAyKU XHUMHUH, €&
3HAUEHUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEICTaBICHUS]
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha pellleHue I00aJbHBIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 knaccsl, 6a30BbIi ypPOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHNU 00pa30BaHMs B Pa3IMYHBIX 00JIACTX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM MO0 HEOPraHUYECKON XUMHH (C BKIIOYEHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OO0IIasi 1 HeoOpraHu4decKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYeCKOM XHMMHHM BELIECTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKKe Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
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 «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckre CBEACHHs O BEHIECTBAX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomoniHseTcss B Kypcax 10 wum 11 kiaccoB naieMEHTaMu  COJEpXKaHUSA, HWMEIOIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEA0BATENbCKUX 3ajad. B menom coaepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAHWYECKOTO U OPTaHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH HKOJIOTHYECKUX MPOOJeM, a Takxke MmpodiieM cOepeskeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muiane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOJieM, MOUCKa, aHAJIU3a U
o0paboTku uHPOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LeJed HM3y4YeHHs MpeaMeTa HalpaBiICHUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUYEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6a3oBoM ypoBHe (10 —11 kJ1.) sBASIOTCS:



dbopMUpOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHWN KaK BaKHEUIIEH COCTABISAIOIICH €CTECTBEHHO-
Hay4YHOIl KapTHHBI MHpa, B OCHOBE KOTOPOHM JI€KaT KJIHOYEBblE MOHATHSA, (yHIAMEHTAJIbHbIE
3aKOHBl M TEOPUM XUMHH, OCBOCHME fA3bIKa HAYKH, YCBOEGHHME M IIOHHMaHUE CYIIHOCTH
JIOCTYIIHBIX 00OOIEHNH MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMIIEHHE C HCTOpHEeH uX
pa3BUTHUS U CTAHOBJICHMUSI,

(GopMHpOBaHHE M pa3BUTUE MPEACTABICHUI O HAyYHBIX METOJaX II03HAHMS BEUIECTB U
XUMHUYECKHX peakiui, HeOOXOAUMBIX JUIsl MPUOOPETEHHUs] YMEHHH OpPHEHTUPOBAThCS B MUPE
BEUIECTB M XUMHYECKHX SIBJICHHH, HMEIOLIUX MECTO B NPHUPOJE, B MPAKTUYECKOHM U
IIOBCEHEBHOM JKU3HU;

pa3sBUTHE YMEHHUI M CIIOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C HaONIOJEHHEM U OOBSICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM ITPaBUII 0€301IacHOr0 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ 3TuM, copeprkaTteiibHasi XapakTepUCTUKa Lesiel U 3a/a4 U3y4eHUus IpeaMeTa B
[IporpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMU
B cuUcTeMe cpenHero ooOmiero obpa3zoBaHusa. CerogHss B INpeNoAaBaHUM XMMUU B OOJbIIEH
CTENEHH OTAAETCA NPEANOYTECHUE MPAKTUYECKOW KOMIIOHEHTE CoOJiepKaHusi oOyuyeHwus,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTelbHON  OpraHu3alii,
BJIAJICIONICT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUHA U NPUMEHEHHUS UX B peabHOM >KU3HU Ul PELICHUs
IPAKTUYECKUX 3ajau.

B cBa3u c 3TMM IpU U3yYEHMHM HpeaMeTa «XUMHs» JIOMMHHUpYIOIIee 3HadeHHe
IPUOOPETAIOT TaKue 1IeJU U 331a4H, KakK:

ajantanusg  oOyyarolIMXCsi K  YCJIOBMSAM  JMHAMUYHO  pa3BUBAIOLIErOCs  MHpa,
dbopMHUpOBaHHE MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEJIBHOMY IPHHITHUIO TPaMOTHBIX pELIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

dopmupoBaHHe Yy OO0yYaroUXcs KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMM),
MMEIOLINX YHHUBEPCAIbHOE 3HAUEHUE JIJISl PA3IMUYHbIX BUJIOB JIEATEIBHOCTH: pEIICHUs IpoliieM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
JeSITeIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3ULIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENaY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUA [0 XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU NOTPEOHOCTSMH, UCIIONIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHON U HayYyHO-TIONYJIpHON HH(OPMALIUKU XUMHUYECKOTO
COJIEp/KaHUs;

(dbopMUpOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS ACCOLUATUBHOTO U JIOTUYECKOTO MBILIUICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEJAECHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B TyMaHHUCTUYECKOM HaIpaBIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOJIONOIb30BAaHMUS, IIONOJHEHNS JHEPreTUYECKUX PECYPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHsSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIbITa UCTOIb30BAHUS MOTYUYEHHBIX 3HAHUN JJISI TPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUsS» 0a30BOrO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1iee 4nCiIO 4acoB, OTBEAEHHBIX Ul M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CpPEIHEro
oOmiero obpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 gyac B Hexmemo), B 11
kyacce — 34 yaca (1 gac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHble TNONOXKEeHUA. CTpyKTypHble (GOpPMyYJIBl OpraHMYECKMX BelecTB. ['omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIBHBIE HA3BaHUS Ba)KHEHUIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAONIOJAEHHE M ONHCAaHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKAaHOB: (U3NYECKME U XHMMMYECKHE CBOICTBa (peakUMM 3aMelleHus u
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIPATAllUU, OKUCIICHUS U TIOJMMEPU3allUN ), TOIYyYeHHE U TPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psa. ALETHICH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3NYECKUE U XUMHUYECKHE CBOMCTBa (peaxiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOMU3BOJHBIX, IPOBEIEHHE MPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOWMCTBA (PEaKIUH C aKTUBHBIMH METalIaMd, TaJIOT€HOBOJOPOAaMH, TOpPEHHE),




npruMeHeHue. BoopoaHbie cBSI3M MKy MOJIEKylIaMu cUpToB. [leiicTBUe MeTaHOIa U ATaHOIIA
Ha OpPTraHu3M YeJIOBEeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aUMOICHCTBUE CO IIEIOYHBIMU METaJJIaMH, KAUYeCTBEHHAs peaKklus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugsl M Kemouwvl. DOpManbIeruj, aueTambAeTHA: CTpOCHUe, (QHU3MUecCKue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOILIME IS KiIacca KUCIIOT, PEaKIHs
stepudukanmuu), mnoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX A(PHPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeiictBue ¢ ruapokcuaoM Mmenu(ll), oxucieHume amMMuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmamia U LEeUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpaIlCHH: MpOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aM(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe IyMLKHA). buonoruueckoe 3HauyeHHe
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcriepUMEeHTalbHbIE METObl M3YYEHHUS BEIIECTB M MX IpeBpalleHuil: HalOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTETECHb IOJIMMEPH3AllnN, CPEIHSS MOJIeKyisapHas macca. OCHOBHBIC
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



DKcrepUMEHTaIbHbIE METObl M3YUYECHHUsI BEIECTB M UX MPEBPALICHUN: O3HAKOMIICHHUE C
o0pa3iamMu NpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYYKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIICBOIBI, JKUPbI, PEPMEHTHI).

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

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpeneseHns 3JeKTPOHOB 0 OpOUTasIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenzaeneeBa ¢ COBpEMEHHOI TeopHuel CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBs3b. BHIbl XMMHYECKOH CBSI3UM (KOBaJCHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATEIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTHOHBI U AHHOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHE O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas A0
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUUECKUX peakiUii B HEOPraHUYECKOW U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3IM4yHbIX (akTopoB. OOpaTUMble peaklUu.
XuMmnyeckoe paBHOBecHe. DaKTOpbl, BIUSAIOIIME HA COCTOSHHE XMUMHYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlatense.



DnekrponuTndeckas aucconuainus. CuiapHbIe U crnadble 3MeKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCNEPUMEHTAIIbHBIE METO/bl U3YYCHHUS BEIIECTB M MX NPEBPAILCHUHN: JEMOHCTpAIUs
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHMI, B TOM YHCII€ TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J10JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeranmnbl. Ilonmoxkenue HemeramioB B Ilepuonunueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MUECKHE CBOMCTBa
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Meramnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMUMHYECKUN Pl HANPSHKEHUN
METaJIJIOB.

XUMHYECKHE CBOWCTBA BAKHEHUINIMX METAIOB (HATPWH, KaJWid, KajabIlMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

DOKCIEepUMEHTAIbHBIE METOJbl H3yYEHUS BEIIECTB M HMX TNPEBPAIICHUN: HU3YYCHHUE
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTATBHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE THUAPOKCHIA aJIOMUHHUS C PACTBOPAMH KHCIOT U IIEJOoYeil, KaueCTBEHHBIC
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [IoHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUMX HAyYHBIX TMPUHIUINAX [POMBIIUICHHOTO TMOJNYy4eHUs
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MATEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl Ui DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO UCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3zanius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 xnmacce oCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH,



TaK M MOHSTHH, SIBISIOIUXCSA CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJIW3,  CHUHTE3,  KiIacCU(pUKalus,  [EePUOJUYHOCTb,  HAOMIOJEHHE,  IKCHEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIa, SHEPIeTUUECKUI YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTEBHBIX MaTepuaios, CEJIbCKOXO035IHCTBEHHOE MPOU3BOJICTBO, nUIeBas
MPOMBIIIIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEPHAIIOB, 3JEKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUHU.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3ysibTaTaM OCBOCHHUS OO0Yy4YaIOIIMMHCS
IporpaMM CpeaHero oomiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0OTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE!

0CO3HaHME O0YYaIOUIMMHCA POCCUHCKOM TpakIaHCKOH HASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJInYMe MOTUBAIMH K 00yU4eHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN M UCTOPHUYECKUX TpaauLuii 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON cCHCTeMEe XMMHUYECKOTro
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIIIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS TNpeAMeTa «XUMHs» JOCTUraloTCs B E€IMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOIo
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEICHUS,
CHOCOOCTBYIOIIMMHU TNPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBJICHUS
JTUIHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxkaroT chOpMUPOBAHHOCTh
OTBITa TO3HABATEIBHON W TPAKTHYECKOW JESITeTHHOCTH OOYYaIONIMXCS TI0 pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS

0CO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIIOPSIKY;



MPEJICTABICHUSI O COIMAIBHBIX HOpPMAax M MPaBWIAX MEXKIHYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JIPYTHX
IIPU aHaJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIEAHI0 OTE€YECTBEHHOMN
XUMUH;

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKECHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUMN,
KPOTOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIOIIEM aHAJIu3e
nH(GOpPMaLIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHONW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CHUTYalldd, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, |
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEICHHE U MOCTYNKH CBOMX TOBApHUINEWH C MO3UIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE TIOCIICCTBUM STUX TTOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOTO M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOZICHHSI TIPaBMJI OE30MACHOTO OOpAIEHUsI ¢ BEIISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM JIESTEIHHOCTH;

MOHUMAHUS IIEHHOCTU TIPaBUJ WHIMBUIYAJTIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUsA TOCJECACTBUI U HEMPUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHS AJIKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOrOo BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESATENbHOCTH,
00I11IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JE€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHWH MPAKTUYECKHX 3a/ad COLUaTbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3TuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS MTPESIMETHBIX 3HAHU 110 XUMUU;

YBaXXEHUS K TPYY, JTIOASIM TPyJla ¥ pe3yibTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAIHHOM TPaeKTOPUH OOpa30BaHUs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTUYECKH 1EeTIECO00Pa3HOTO OTHOIIEHUS K MPHUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHUMAaHHUSA TI00aJTFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HAHUS HEOOXOAMMOCTH MCITOIB30BAHUS JOCTIKCHUM XUMHUU JJISI PEIICHHS BOTIPOCOB
paIoHaIBLHOTO MIPUPOIONOIB30BAHUS;

AKTHBHOTO HETPUSATHS IEHCTBHUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsSTHBIC YKOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPALLATh UX;



HaJIU4¥s PA3BUTOIO SKOJOTMYECKOIO0 MBINUICHHS, 3KOJIOIMYECKOM KYJIbTYPBI, OIbITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUS 00 OKpYKaroIeM
MHUPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHMM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: IpoodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepUaNbHOM
KYJBTYpPBl, PEIICHUH IT100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro YiIeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJNOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUSI Jie1aTh 000CHOBAaHHBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX (PaKTOB M MMEIOIIMUXCS JAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELICHUs IpoOieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATEIbCKOM AEATENBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY IIOJyYEHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUH C >KM3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIe pPe3yIbTaThl OCBOCHHUS YYEOHOTO MpenMeTa «XUMHUs» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe TSI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MeXmpenIMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMa, Hay4HbIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, UCCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

VHHUBEpcaJdbHble  y4eOHble  JelcTBUs  (TMO3HaBaTeJdbHbIE,  KOMMYHUKATHUBHEIE,
perynsTuBHblE), oOecreunBarouie (GoOpMHUpPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOW KOMIETEHIIMH 00yYaroIuxcsi;

CIIOCOOHOCTh ~ OOyHaloIIUXCsl  HMCIOJb30BaTh  OCBOEHHBIE  MEXIMCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJICHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MO3HABATCIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3o0Bble JJOrMUYECKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (pOpPMYNIUpOBaTh M aKTYaJIM3HpPOBAaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpEAEATh LEIN JAEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTD PE3YNbTaThl ACATEIBHOCTH C IOCTABICHHBIMU LIEJISMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHUS — BBIIEIATH
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb MUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHBHbBIE, IEIyKTHBHbIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTpUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATH B IIPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPeleHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (OPMUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXIECHUM;

BJIAQ/IETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
INPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh 000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B MIO3HAHMUS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO DPA3IUYHBIX BUAOB U (QOPM MpPEACTaBICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl M TNPUMEHATh Pa3IMYHbIE METOJbl NpPH IOHMCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTUMANbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KauyeCcTBE CpEACTBA MNpU paboTe ¢ XUMHUYECKOU
uH(poOpMalMel: NPUMEHATh MEXIpeAMeTHble ((U3MYecKue M MaTeMaTHYecKHe) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OgiaeHHe yHHBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH AeHiCTBUAMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUH XMMHYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3alu y4eOHOro mpoekTa U (HOpMyIHpOBATH BBIBOJBI 0 pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTJIaCOBaHMsI MO3ULMH B X0€ 00CYXAE€HUS 1 0OMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryITHBHBIMH 1CHCTBUSIMU:

CaMOCTOSITENIBHO IIJIaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO JNEATEIbHOCTD,
ompenenss e€ IeTu M 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
IpeularaéMblii alrOPUTM JIEHCTBUN IPU BBIOJHEHUU Y4E€OHBIX M MCCIIEJOBATENBbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CITOCOO MX pEIICHHs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYLIECTBIIAATh CAMOKOHTPOJIb CBOECH JCATEIBHOCTM HAa OCHOBE CAaMOAaHAIM3a U
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAYYHOH KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHWM SIBJICHUN TPUPOIBI, B (OPMHPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelIeHHsT TPAKTUYECKUX 3a/lad M OKOJIOTUYECKH OOOCHOBAHHOTO OTHOILICHHUS K CBOEMY
3I0pOBBIO M IPUPOIHOH cpee;

BJIaJICHUEC CUCTEMOW XWUMHUYECKUX 3HAaHUH, KOTOpas BKIIFOYACT: OCHOBOIOJIArAFOIINE
MOHSTHS (XUMUYCCKUH AJIEMEHT, aTOM, JJIEKTPOHHAS 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, XWUMHYECKasi CBsI3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTass H
COKpaméHHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIA 00BEM,  YIJIEpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIINA, paauKai, H30MEpHUs, U30MEpbl, TOMOJOTHUYSCKHI Ppsijl, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUSI, MOHOMED, MOJIMMEpP, CTPYKTYPHOE
3BEHO, BRICOKOMOJICKYJISIPHBIC COSAMHEHUS ); TEOPUH M 3aKOHBI (TCOPHSI CTPOCHUS OPTaHUYESCKHX
BemectB A. M. bytiepoBa, 3aKkoH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTUYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAaKTHYECKOH JISATEITHHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIC MPU3HAKH MOHSATUH, YCTAaHABINBAThH
WX B3aUMOCBS3b, UCTIOJIH30BaTh COOTBETCTBYIOINIUE TIOHSATHS IIPH OMTMCAHUH COCTaBa, CTPOCHUS U
MPEeBpaIeHUI OPraHUIECKUX COCTUHEHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHON) (popMyrT OpraHMYeCKUX BEIIECTB
¥ YpaBHEHUU XUMHUYECKHX pPEaKIWi, U3rOTABIMBATh MOJEIU MOJICKYJI OPTaHHMYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUI YCTAHABIMBAThH MPUHAIIICHKHOCTh H3yYEHHBIX OPraHUIECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeTuHEHUN
(YriaeBoopoabl, KHCIOPOI W a30TCOJECpXKAIIUE  COCINWHEHHs, BBICOKOMOJICKYISPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoit Homenknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHWS OT/ACIHHBIX OPraHUYECKHX BEIIEeCTB (ITHIICH, MPOIHIICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHoN, (opManbAeTHA, aleTaabJeTui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIFOKO03a, (PPYKTO3a,
Kpaxmal, [eJUTF0I03a, TITUIUH ),

c(OpPMHUPOBAHHOCTh YMEHHSI OINPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);



c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSATH IOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemectB A. M. bytiepoBa mis 0oOBSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa H
CTPOEHMUSI; 3aKOH COXPAHEHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHsoul,
METaHOJ, dTAaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (CHON, aleTalbJIeTU/l, MypaBbHHAS U YKCYCHAs
KHUCTIOTBI, TJIOKO3a, Kpaxmall, NeIUI0I03a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(macchl, 00bE€Ma, KOJIMYECTBA HMCXOAHOTO BEHIECTBA WJIM MPOJYKTAa PEaKLUHUHU IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmrosieHne, H3MEpEHUe, OKCIEPUMEHT, MOJICIMPOBAHKE), HCIOIB30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUSX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYnoi U
1abopaToOpHEIM 000pYIOBaHUEM, a TAKXKE TPaBHUiia 0OpAIEHHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU MO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh W BBIMOJIHATh XUMHUYECKUA SKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyYEHUE ATHICHA U HU3YYCHHE €ro
CBOMCTB, KAaueCTBCHHBIC PEAKIIMM OPraHUYEeCKUX BEIIECTB, JIEHATypalus OEJIKOB Mpu
HarpeBaHuM, I[BETHbIC PEaKI[MU OEITKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHHUKH O€30MaCHOCTU
MpU OOpAIllEHUH C BEIIECTBAMH U JIa0OPAaTOPHBIM 000PYTOBAHUEM, MPEJICTABIATH PE3YJIbTATHI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIU U
(GbopMyIHUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh TMpaBWiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM JNESITEIBHOCTA B IEJSIX COXPAHEHHS CBOETO 3/0POBBS U
OKpY’Kalolllel MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
OTpeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica Tokaszarens I[IJIK, moscHsTh Ha
npuMepax crocoObl YMEHBIICHHS M MPEJOTBPAIICHUsS UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSTH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUISE  CIETBIX ¥ CNA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiing nns 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMSI Kypca «OOmas M HeopraHudeckas XUMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUW SIBICHHUA TPUPOILI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs



pelIeHUsT TPAKTUYECKUX 3a7ad M OSKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

BJIQJICHUE CUCTEMONW XUMHUYECKUX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHYECKas CBs3b (KOBAJEHTHAs, MOHHAs, MeETAJUIMYecKas, BOJIOPOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMUMHUYECKUX  PEaKLuil, pacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JICKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIHTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKklMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON JAuccolanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUYECKHUX
pEaKLMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeKalMe B OCHOBE IIOHMMAHMS NIPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBJICHMH,
(akTOJIOrMUECKUE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHMILINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTEPHbIC NPU3HAKU MOHATUN, YCTaHABIUBAThH
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKUCAHUU HEOPraHMUYECKUX
BELIECTB U UX NPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn1 BelIeCTB M ypaBHEHMH XHUMHUYECKHUX pPEaKIMH, CUCTEMATHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaibHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJA, NUPUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEeNsATh BAICHTHOCTb U CTENIEHb OKHCICHUS XMMHYECKHX
AJIEMEHTOB B COEJUHEHUX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEIETKH KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpelapl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUI yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIeCTBa — METAJLIbI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTbI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoaudeckoro 3akona JI. M.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
HNPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb dJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ys TOHITHS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproaudeckoil cucteMbl XUMHYECKUX dieMeHToB /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMU BEIIeCTBAaMU C TIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
M3MEHEHUIO CTENIEHEeW OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallEHHbIE YpaBHEHUS peaklrii MOHHOIO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuy UayT 10 KOHLA;



c(OPMHPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIUH, MOITBEPHKAAIOUINE KadeCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pACIO3HABaTh OIBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCIINUTEIBHO-BOCCTAaHOBHUTEIbHBIX
peaxiuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(OPMHPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHWMHYECKHE IPOIECCHI, JIeKaIIhe B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYyYEeHUsl CEPHOM KHMCIOThI, aMMHaKa, a Takke chOpMUPOBAHHOCTh
npeicTaBieHuid 00 OOMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XUMHUYECKHX
peaxkusax, Macchl BEIIECTBA WIM 00bEMA ra3oB 110 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OJTHOTO U3 YYaCTBYIOILMX B PEaKLUM BEIIECTB, TEIUIOBOro 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUN;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBUiia MOJIb30BAHUS XMMHMUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEMIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN 3KCHEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEIIECTB C MOMOUIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSAHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaklMd HOHHOrO OOMEHA, KaueCTBEHHbIC pEaKkIUM Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3ajauy no TtemaMm «Metawibsl» U «HemeTtaquibl») B COOTBETCTBUM C IpaBWIIaMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, IIPEACTABIAThH
pe3yabTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyaMPOBaTh BBIBOIBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENbHOCTH B LEISIX COXPAHEHHs CBOEro 370pOBbS U
OKpY’Karolled MPUPOJHOIN cpenbl, 0OCO3HaBaThb OMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TJK, noscHaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U NPEJOTBPAIIECHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKHX SBJICHUIA;

JUIs  CcleNbIX M cAa0oBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh peibedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Jlj;-)l] HaumeHoBanue pa3jaejioB M TeM HIPOrPaMMbl Beero Kontpoububie IIpakTuueckue E)Ig;)g? OOBB:TI;?ILHH e
padoThI padoThI pecypebi

Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XUMUM
11 [IpenMer oprannyeckoil Xumuu. Teopust CTpoeHuUs 3

oprannyeckux coenunennit A. M. bytieposa
Hroro mo pazmeny 3
Paznea 2. Yraesogopoasl
2.1  IlpenenbHble YrIeBOAOPOIbl — AIKaHbBI 2
29 HenpenenbHble YyriieBOAOPOIbI: aTKEHBI, aTKaHEHBI, 5 1

AITKUHBI
2.3 | ApomarmuecKkue yrieBO0pPOJIbI 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOIOPOJIOB U MX 3 1

nepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyecKue CoeAnHeHust
3.1  Cuuptel. OeHon 3
3.2 | Anpnerunbl. Kap6oHoBBIe KHCITOTHI. CIIOXKHBIC 23PHPHI 7 1
3.3 | Yruerombl 3 1
Hroro mo pazmeny 13
Pa3nen 4. A3oTcoaepskaiiye opranHudeckue coelMHeHust
4.1 \ AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Pa3pnen S. BeicOKOMOJIEKY /IS PHBIE COCUHEHHUSA
5.1 ‘ [Inactmaccel. Kayayku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero Konrpoasubie  IlpakTuyeckue E)I:Spg)f OBAT eJ)IBHH e
padoTshI padoTshI pecype
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
1.1 [Tepuoanueckas cucTeMa XMMHYECKUX 3
anemeHToB 1. 1. Meneneena
19 Crpoenue BemiecTBa. MHOroo0Opasue 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pasneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHIECKUX 5
BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 ‘ XWUMUs U KHU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero KonrTpoabubie Ilpakruyeckue fl[:;‘?eﬂl/lﬂ gg[?al;(();]::enbnme
padoThI padoThI pecypebi
1 [Ipenmert opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
5 Teopust CTpOEHU OPraHUYECKUX COCTUHEHNI 1
A. M. bytiiepoBa, €€ OCHOBHbIE [TOJIOKEHUS
[IpencraBienue o K1accuPpUKauN
3 opranuveckux BemiecTB. Homenknarypa 1
(cucremaTuyeckasi) U TPUBHAIBLHBIE HA3BaHUS
OpPraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTHYECKUI 1
pAA
5 MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIN 1
aJIKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
v DTUJIEH U TPONUIIEH — MPOCTEeHIIne 1
MPEACTAaBUTENHN AIKEHOB
8 [IpakTnueckas padora Ne 1. (iHOJ'Iy‘ICHI/Ie 1 1
STUJIEHA U U3YUYEHUE €0 CBOWCTB
Anxaauensl. byraguen-1,3 u meTunoyraaueH-
9 1,3. Ilony4yeHnne CHHTETHYECKOTO KaydyKa U 1
pE3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — 1
MIPOCTEUIINN NTPECTABUTEND AIKUHOB
11 Brrunciienus mo ypaBHEHHIO XUMHYECKON 1

peakuuu




Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12
apeHOB

13 I'eneTnueckas cBsi3b YIII€BOJOPOIOB,
IPUHAIJIEKALIMX K Pa3IMUHBIM KJIaccam
[IpupoHBIE MCTOUHUKH YTIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIYyTHbIE HE(PTSIHBIC Ta3bl,
HeTh ¥ MPOAYKTHI €€ epepadoTKH
[IpupoHBIE MCTOUHUKY YTIIEBOJOPOJIOB:

15 MIPUPOJIHBIN ra3 ¥ MOIYTHBIE HE(PTSIHBIE Ta3bl,
He(dTh U MPOAYKTHI €€ nepepaboTKu

16 KontponsHas pabota no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHble 0OJHOATOMHBIE CIIUPTHI: METAHOI
1 3TaHoJ. BomopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TIIMLEpUH

19 ®enout: CTPOCHUE MOJIEKYJIbL, ¢duznyeckue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anprerupl: GopMambAeTHI U alleTaTbICTHI.
AnertoH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsI 1 YKCYCHAsI

29 IIpaxTrueckas pa6V0Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOH KHUCIIOTBI»

23 CreapuHOBast M OJIGMHOBASI KUCIIOTHI, KaK
MIPEJICTABUTENN BBICIIMX KAPOOHOBBIX KUCIOT

24 Mpiia Kak COIH BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOIIee JIeHiCTBHE
Crnoxxabie 23(hUpBI KaK MPOU3BOTHEIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: rupoan3, NnpuMeHeHue,




Ouojoruyeckas POJIb X XKUPOB

yI‘J’ICBO,I[bIZ COoCTaB, KJ'IaCCI/I(bI/IKaHI/IH.

27 Baxkneiimue npencTaBuTeNN: INII0KO03a, 1
bpykTo3a, caxaposa

28 Kpaxmai u 1emiro03a Kak mpupoIHbIe 1
MTOJIMMEPBI
KonTponpHas pabora mo pazaeny

29 «Kucnopojacoaepkaimue opraHnuecKue 1
COCIUHEHMS

30 AMMHBI: METHJIAMHAH U aHWJINH 1
AMUHOKHCIIOTBI KaK aM(pOTEPHBIC

31 OpPraHUYECKUE COCTUHEHUS, X OMOJIOTHUECKOE 1
3Hauenue. IlenTuasl

30 besnku kak mpupoIHbIE BEICOKOMOJICKYIISIPHBIE 1
COCIMHEHHS

33 OCHOBHBIE TOHSATHS XUMHUU 1
BBICOKOMOJICKYJISIPHBIX COCTUHCHUIN
OCHOBHBIC METO/IBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTHHCHUM. 1
[TnacTMacchl, KayqykH, BOJTOKHA

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne arTa udposbie
n/n Tema ypoka Bceero Koutpoabubie IpakTnueckue fll3y'{eﬂl/lﬂ :)Iﬁ;)l)a[;OBaTeﬂbHLIe
padoThI padoThI pecypes

1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1

KOH(pHTypamus aToMOB

[lepuonnueckuii 3akon u [lepronuueckas
2 crucTeMa XMMHU4YeCcKux amemMeHToB 1. M. 1

MeHeneeBa, X CBsI3b C COBPEMEHHON TEOpUEH

CTPOCHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

XMUMHYECKHX DJIEMEHTOB U MX COETUHEHUHN 110
3 rpynmnam u nepuojam. 3HaueHue 1

MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumMuueckux ayemenToB /.M. Meneneesa B
pa3BUTUU HAYKH

CtpoeHue BelecTBa. XMMUYecKas CBSI3b, €€
4 BU/IbI; MEXaHU3MBI 00pa30BaHUS KOBAJIEHTHOM 1
cBsi3u. BogopoaHas cBsizb

BaneHnTHOCTB. D1EKTPOOTPULIATENBHOCTb.
5 Crenenb okucieHus. BemecTsa MOJIEKYISIPHOTO 1
Y HEMOJIEKYJIIPHOTO CTPOEHUS

ITonsiTue o gucnepcHbIXx cucteMax. CTUHHBIE U
6 KOJUJIOMJHBIE pacTBOPbL. MaccoBas 10 1
BEILIECTBA B PACTBOPE

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHWYECKUX CoeMHEHUN. [ eneTnueckas

7 1
CBSI3b HEOPTaHUYECKHUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

8 Knaccudukanus XuMU4ecKux peakuui B 1

HEOPraHWYECKON U OPraHUYECKON XMMUH.




3aKOH COXpPaHEHMsI MACChI BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuyeckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON
peakumn»

DneKTpoauTHIecKas aquccoruanus. [lonstue o
BOZIOPOHOM Toka3zatese (PH) pactBopa.
Peaknuu nonHoro oomena. ['mapoims
OpPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

12

OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
[TonsTre 06 31MeKTPOIIHM3E pacIiaBOB U
pacTBOPOB coJiei

13

KoHnTponpHas padora mo pasaeny
«TeopeTrueckre OCHOBBI XUMHI

14

15

Mertannsl, ux nonoxenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX demMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
OO6mue ¢pu3nuecKkrue CBOMCTBA METANIOB

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSIJT
HanpsHKEHUH METaJljIoB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAIIIOB
(HaTpuii, KA, KaJIbIWA, MarHUM, aTFOMUHUN )
U UX COeTUHEHUN

17

18

19

XUMUYECKUE CBOWCTBA XpOMa, MEAU U UX
COEeTMHEHNN

XVMHYECKHE CBOWCTBA IMHKA, KeJe3a U UX
COEeTMHEHNN

[TpakTrueckas pabota Ne 2. "Pemienue
HKCIEPUMEHTAJIBHBIX 33/a4 110 TEME




«MeTtamap»"

20

Hewmeramibl, ux nonoxenue B [leproanueckoi
CHUCTeME XMMHUYeCcKux anemeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAILIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa u yriaeposa)

22

23

XHMMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUH

XuMHYECKUe CBOMCTBA a30Ta, pocodpa u ux
COCIUHEHUN

24

XHUMHYECKUE CBOMCTBA yIIIepoJia, KPEMHHUS U UX
COCIUHEHUN

25

26

[IpruMeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COEIMHEHUI

O0001IeHrEe U CHCTEMATHU3aLMsI 3HAHUH 110 TEME
«Hemerannbly. Beruuciaenus no ypaBHeHUSIM
XUMHNYCCKUX peaKHI/Iﬁ 158 TCpMOXI/IMI/IquKI/Ie
pacy€Thl

27

[Tpaktuyeckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeEME
"HemeTayst"»

28

29

30

31

KonTponbhas pabota mo Temam «MeTamib» u
«Hemertaminy

Heopr AHUYCCKHUEC U OPTaHUYCCKUEC KUCIIOTHI.
HeopraHquCKne H OPraHUYCCKHUE OCHOBAHUA

AM@oTepHbIe HEOpraHNYECKHE U OpraHUYecKre
coenuHeHus. [ eHeTnueckas cBs3b
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB

Poinb xumum B 00ecIiedeHnH K0JI0THIECKOM,

BHCPFCTHHCCKOﬁ n HPIH.[CBOﬁ 6C3OHaCHOCTI/I,
Pa3BUTHUHN MCIUITUHBI




[IpencraBnenuss 00 0OMKUX HAYYHBIX MPUHIIAIIAX

32 | IPOMBIIIJICHHOTO MOJIYYEHHs BaKHEHIITNX 1
BEIIIECTB

33 | YenmoBek B MUpE BEIIECTB M MAaTEPUATIOB 1

34 XuUMHS ¥ 30POBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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