


INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o XMMHUH Ha YpPOBHE CpEIHEro oO0Iero obpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOoBaHMH K pe3ynbraTaM OcCBOeHHMs (enepaiibHOM  00pa3oBaTeIbHON
nporpammel cpeanero obmero obpazoanus (POII COO), npeacraBneHHbIXx B DenepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon no 2025 roma» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUH, K OIPEACTCHHUIO O0Omei
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUSA O0YyYarOIUXCs CPEACTBAMU y4eOHOro MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pazoBaHHME, II0JIydaeMOE€ BBIIYCKHUKaMHU  00I1eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHMUS MUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IpeaMeTa «XUMHs», COJEpKAaHHE M MOCTPOCHHE
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 ¥ NPUHIMIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEeIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHsI KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pOjb B COBPEMEHHOM
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHATILHOTO HAYYHOT'O MBIIUIEHHS, B CO3JJaHHUE LIETIOCTHOTO 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 PUMEHEHUSI.

TecHo B3auMoOAEWCTBYS C JpYrMMHM €CTECTBEHHBIMM HayKaMH, XUMHUSA CTajla
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHass XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOIIMMH LENSIMU M HPUHIMIIAMH CpeIHEro oOuiero o0pa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNs 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEJICTBEHHO C XUMUEH.

CocraBngomuMy  IpeaMeTa «XUMHs SBISIFOTCS 0a30Bble Kypchbl — «Opranuyeckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAaHUMU M0 HEOPTaHUYECKONW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepskanust KypcoB — «Oprannueckas Xumus» u «O011as 1 HeopraHudecKas
XUMHUA» chOpMUpOBaHa B MPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3YUYEHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWKA Ha
OnpeAeN€HHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU MOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIICCTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIIUU.

[Tox HOBBIM YIJIOM 3peHHS B IpeaMeTe «XHMHs» 0a30BOTO YPOBHS pacCMaTpPUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas © HEOpPraHWYEeCKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HAUYCHHE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINH,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (PYHKIMI 3TOro 3akoHa — OT 0oO0oOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHUM O BaKHEUMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHseTcss B Kypcax 10 wum 11 kiaccoB naieMEeHTaMu  COJEp)KaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBXKEHUS K MpOIEcCy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH € JUIsl TIOTOTHCHUS 3HAHUMN, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeamera «XuMus» TaHHOTO YPOBHS U3YYCHHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsl MOHUMaHUS (PUIOCO(DCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEUICHHH JKOJIOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mnane pemieHus 3amad BOCMUTAHHS, Pa3BUTHUS W COLMATH3AIUU O0YYarOIIMXCs
MPUHATBIE MPOrPaMMON IO XMMHHU TOIXOJIBI K OIPEACIICHUIO COJIEpkKaHUS W TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOJieM, IMOUCKa, aHAJIU3a 1
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHUS OMbITa TMPAKTUYECKON U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B npakTuke npenogaBaHusl XUMUHM Kak Ha YpOBHE OCHOBHOTO 0OIIIero oOpa3oBaHus, TakK
M Ha YypOBHE cpemHero oOmero oOpa3oBaHMs, TPH OMNPENEIECHUU COJEPKATeIbHON
XapaKTepUCTUKU LeNed HM3Yy4YeHHs MpeIMeTa HaIlpaBiICHUEM NEPBOCTENEHHOM 3HAYMMOCTU
TPAAUITMOHHO Tpu3HAETCs (QOopMUpOBaHME OCHOB XUMHUYECKOW HaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEIbHOCTU YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKOM TOYKM 3pEHMs TaKOW NOAXOA K
ONpEIETICHUIO LIeJIeH U3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPaBJAaHHBIM.

CoriacHO MaHHOW TOYKE 3pPEHUS TJIABHBIMU IEISIMH M3YYCHHS MpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

. dbopMupoBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUW Kak BaKHEUIeH
COCTABJISIIONIEH €CTeCTBEHHO-HAYYHOW KAapTUHBI MHpPa, B OCHOBE KOTOPOM JIeKar
KITIOUYEBBIC TOHATHS, (pyHIAMEHTaIbHBIE 3aKOHBI U TEOPUU XUMHHU, OCBOCHHE SI3bIKA
HAYKH, YCBOCHHE u IMOHMMAaHHE CYIIHOCTH JIOCTYITHBIX 00001eHMI



MHUPOBO33PEHYECKOTO  XapaKTepa, O3HAKOMIIGHHE C MCTOpUEH HX pa3BUTHSA H
CTaHOBJICHUS;

J dbopMHupoBaHHE W pa3BUTHE TMPEJICTABICHUH O HAy4YHBIX METOJaxX
IIO3HAHUS BELIECTB U XUMUYECKUX PEAKLU, HEOOXOAUMBIX Ui IPHOOPETeHUsT YMEHUH
OPUEHTHPOBATHCSI B MHUpPE BEUIECTB M XWUMHUYECKUX SBICHUH, HUMEIOIIUX MECTO B
IPUPOJIE, B IPAKTUYECKOM U IOBCEAHEBHOM KU3HM;

J pa3BUTHE YMEHHI U CIIOCOOOB JeSITEIHbHOCTH, CBA3aHHBIX C HAOIIOACHUEM
U OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIIOJICHHEM IpaBMil O€301acHOrO
oOpalleHus ¢ BeleCTBaMU.

Hapsiny ¢ atuM, copepxarenbHas XapaKTepUCTUKA 1IeJIel U 3aJa4 U3y4eHUs IpeaMeTa B
IporpaMMe 1o XMMUHU YyTOUYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B CcHCTeMe cpeaHero ooOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIIEH
CTENEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJepKaHus OOydyeHHMs,
OPUCHTHPOBAHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OLIe00pa30BaTeIbHONM  OpraHU3alHH,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMM, a (QYHKLHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHUSMH aKTHBHOTO TOJYYEHUS 3HAHWHA W NPUMEHEHHUS UX B PEabHOM >KU3HU JUISI PEIICHHS
IPaKTUYECKHX 3a/1a4.

B cBs3M C 3TUM TpU HU3YYEHUH TpeaMeTa «XUMHs» IOMUHHPYIOIIEe 3HAuCHHE
nproOpeTaroT TaKKUe LENU U 331auu, KakK:

ajanranus oO0yd4almoIIMXCS K  YCIOBMSIM  JMHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
(dopMHpOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHMUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY TMPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U X IIPUMEHEHUEM;

¢dopmupoBaHre y OOY4YaIOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
UMEIOIUX YHUBEpCaIbHOE 3HaYCHUE JUIsS Pa3IMYHbIX BUAOB JIEATEIBHOCTH: PEeLICHUs IpobieMm,
NOWCKa, aHamm3a ©W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAET Ba)KHOE MECTO B NO3HAHUHU XMMHH, a TAKXKe Ul OLEHKHU C
MO3HIINAN YKOJIOTHYECKON OE301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX TPOLIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAILHBIX M TBOPUECKUX CITIOCOOHOCTEH
0o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU, UCTIONH30BATH COBPEMEHHbBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH ISl IOMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMYJIIpHON MHPOPMAIIUN XUMUYECKOTO
COJIEpKaHuUs;

¢dopmHupoBaHHEe W pa3BUTHE Yy OOYYalOMIMXCS AacCOLMAaTUBHOIO M JIOTUYECKOTO
MBILUIEHUS,  HAOMIOAATEIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbleé  OCOOEHHO
HE0OXO/IMMBI, B YACTHOCTH, IPH IJIAHUPOBAHUU U IPOBEIEHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYaromuxcs YOEeKAEHHOCTH B T'yMaHHCTUYECKOH HalpaBIeHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONOIB30BAHNS, TOMOJHEHNUS SHEPreTHYECKUX PEeCcypcoB M COXpPaHEHHs MPUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K TPUPOJIE U CBOEMY
3/I0pOBbBIO, a TaK)XXe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKIUMH SIBJICHUSIMHU.

B yueOHoM mutane cpenHero oouiero oOpa3oBaHUs MpeaMeT «XHUMHUsS» 6a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI.

OO11ee ynca0 4acoB, OTBEAEHHBIX Ui U3yYEHHUS XMMUHU, Ha 0a30BOM YpOBHE CpETHETO
oOmiero obpazoBanusi, coctaBiser 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 yaca (1 gac B Henemo).

COJAEP/KAHUE OBYYEHUA



10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHn4eckol XUMHHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B NTOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OcHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

IIpencraBnenne o  kiaccudukanuum  opraHudeckux — BemiectB.  HomeHnkiarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKUX BELIECTB.

DKcliepUMEHTANIBHBIE METO/IbI M3YUEHUS BEUIECTB M UX IPEBPAIICHUN: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJIaBJIeHUE, OOYIIIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKUN psA. MeraH M 3TaH — HpocTedIIne
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psii. DTUIIEH U MPONUIIEH — POCTEHIIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 n merunOyraauen-1,3: cTpoeHue, BaxXHEHIIME XUMUYECKUE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUH psn. ALETHIEH —
NPOCTEUIINIA MPEICTABUTENbh AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKIE M XMMUYECKHE CBOMCTBA
(peakiuy ruIpupoOBaHus, raloreHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TOJIyu€HHE M TNpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAUICKAUMH K pa3JInYHbIM KJlaccaM.

[TpupoHbIe HCTOYHHUKH YTII€BOAOPOAOB. [IpupoiHbIiA Ta3 U MONyTHbIE HE(PTAHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYeCKHi, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MTPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroib U NPOIYKThI €ro nepepaboTKH.

OKCIepUMEHTAIIBHBIE METO/IBI M3YUEHUS BEIIECTB U UX MPEBPAILECHUI: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE MNPAKTHYECKOW pPaOOTHI:
MIOJIy4EHHUE 3TUJICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHsle 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxamme oprannyeckne coeiHHeHUs!

[IpenenbHble OJHOATOMHBIE CIHMPTHL. METaHON M 3TaHOJ: CTPOEHHE, (QU3NYECKHe U
XUMHYECKHE CBOWCTBA (PEAKLUMU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
IpuMeHeHne. BoopoiHbIie CBA3M MEXly MOJIEKYJIAMH CIUPTOB. JlefiCTBME METaHOIAa U 3TaHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHOroaTOMHbIE CHUPTBHL. OTWICHTJUKOIb W TIUIEPUH: CTPOCHUE, (PHU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHIJIUKOJIS.

@deHo: CTPOCHHE MOJIEKYIBI, (pU3MUecKue M XMMUYECKHE CBOiCTBAa. TOKCHYHOCTB
denomna. [Ipumenenue genona.

Anpnerunsl U Kemowusi. DOpManbIeruj, auneTalbIeTHA: CTpPOCHHE, (U3NYECKHEe U
XUMHYECKHE CBOWCTBA (pEaKkIMy OKHUCIIEHUS U BOCCTAHOBJIEHUS, KadeCTBEHHbBIC DPEAKIIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE Ipe/eTbHble KapOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAsk KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIusl
stepudukanmuu), MoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

CrnoxHable 3¢upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIOKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

VYrieBobl: cocTaB, KiaccupUKaIus YriieBoI0B (MOHO-, TU- U ToJMcaxapuibl). ['moko3a
— MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbI, (pU3NYEeCKHe U XMMHYECKHe
cBoiicTBa (B3aumogeictBue ¢ ruzapokcuaoM Mmeau(ll), oxucineHme amMmmadyHbIM pPacTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ounosorunueckas poib. orocunres. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nesmiono3a kak npupoHbie moaumepsl. CTpoeHHe Kpaxmala U HEJUTIOI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KaYeCTBEHHAs PEaKkus C HOJ0M).

DKCrepUMEHTAIbHBIE METOJbl M3YyUEHHUs BEIIECTB M UX MPEBpAIICHUN: MPOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peaKuu OJHOATOMHBIX CHHUPTOB (OKUciIeHHe 3TaHoia okcuaoMm wmenu(Il)), MHOroaToMHBIX
cnupToB (B3aumopelictBue ruuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMmajga C HOJOM), TPOBEACHHE MPAKTUYECKOW pabdOTHI: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3anaun.

Bbluuciienuss Mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 0o0bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MJIM POJYKTOB PEAKIINN).

A3oTconepkaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBI KakK aM{QoOTepHble OpraHMYecKue coeAuHeHus. @Pusnueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha NpuMepe INMlKHA). buonorumdeckoe 3HaueHue
amMHHOKuUCIOT. [lenTumapt.

Benku xak mpupoAHBIE BBICOKOMOJEKYISIpHBIE coenuHeHus. llepBuuHas, BTOpHYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKcIepUMEeHTaIbHbIE METO/bl U3YYSHMs BEIIECTB M MX IpeBpallleHuil: HaOI0JeHue U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalysi OENKOB TNPH HarpeBaHWH, IIBETHHIC
peaxiuu OEeIKOoB.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISPHBIX COEIMHEHUI: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoyeKyaspHass macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEpU3aIUs U OJTMKOHICHCAITUS.

DKcIeprMEeHTaTbHBIE METOJIBI N3YUEHHS BEIIECTB W X NPEBPAICHHI: 03HAKOMIICHHE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBSI3N.



Peanu3zanus MEXNpeaAMETHBIX CBA3€M NPU U3y4EHUHU OopraHuyeckoil xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak H
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwire ecTeCTBEHHO-HAy4YHbIE INOHATHUSA: SBJICHHME, HAY4HbIM (akT, I'MIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usuka: Marepus, OSHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJA, HHEPreTUYECKUl
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3NYECKUE BEJIUYUHBI U
€AMHMLIBI UX U3MEPEHMUSL.

buonorus: knerka, opranusMm, ouocdepa, oOMEH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OEIKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHepaibl, TOpHbIE TOPO/Ib, MIOJIE3HBIE HCKOMAEMBIE, TOIUIUBO, PECYPCHI.

TexHosiorusa: NUILEBBIE MPOAYKTbl, OCHOBBI pALMOHAJIBHOIO IIMTAHUS, MOIOIIUE
CPEICTBA, JICKaPCTBEHHBIE M KOCMETHYECKHE Ipenaparbl, MaTepuanbl U3 HCKYCCTBCHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMmudeckuil saemMeHT. AToM. Slapo aroma, H30TOMBI. DIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anmemeHTh. OCOOCHHOCTH
pacrpeziefieHusi 3JIEKTPOHOB MO0 OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHAs KOHPUTYpAIHS AaTOMOB.

[lepuonnueckuii 3axkoH u lIlepuommueckas cucremMa xumuyeckux siemMeHtoB JI. U.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOPUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH MIPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3JHauYeHUe NepUoIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKash CBSI3b. Buabl XUMHUYECKOW CBSI3M (KOBaJIEHTHAs
HEMNoJIsipHasl W TOJSpHAas, WOHHAs, MeTajuindeckas). MexaHu3mMbl o0pa3oBaHHS KOBaJIEHTHOU
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KaTHOHBI U AaHUOHBI.

BemectBa MoNIeKyIIpHOTO U HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsTHe o aucnepcHbIX cuctemax. ICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas 101st
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranumueckux coequHeHui. HomeHkIaTypa HeEOpraHUYecKuX
BEIIECTB. ['€HeTHMYECKass CBSA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKANMX K Pa3IMYHBIM
KJIaccam.

Xumunyeckass peakuus. Kiaccupukanuss XMMHUYECKUX peakUUil B HEOPraHUYECKOM u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPTUH TIPU XUMHUYECKUX PEaAKITHIX.

CkopocTh peakinu, € 3aBHCHUMOCTh OT Pa3NUYHBIX (akTopoB. OOpaTUMbIC peaKkIvu.
Xumuyeckoe paBHOBecHE. DaKTOpbI, BIMSIONIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnektponuTryueckas aucconuarus. CubHBIE U clla0ble AJIeKTPOauTh. Cpema BOIHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IEJTOYHAs.

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.



DKCIEepUMEHTAIbHBIE METOJbl U3YUYEHHS! BEIIECTB M UX MPEBpAIllCHHI: AEeMOHCTpalUs
tabmun «llepuoguyeckas cuctema xumuueckux saemMeHToB J[. M. MenaeneeBay», u3ydeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
OMpeJIeJIEHUE CPelbl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpOoBeJIeHUE MPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIUM».

Pacuérnebie 3anaun.

Pacu€rel Mo ypaBHEHMAM XHUMUYECKUX pPEAKLHM, B TOM YHUCIE TEPMOXUMHYECKHE
pacy€Thl, pacu€Thl C UCIOJIb30BAHUEM IOHIATHS «MACCOBASI 10J1s1 BELIECTBAY.

Heopranunueckasi xummst

Hemeramnsl. Ilonokenue HemetaiuioB B Ilepuoandeckoid cucTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa U OCOOEHHOCTH CTpoeHMsI aroMoB. (dDu3nueckue CBOMCTBA
HEMETAJIOB. AJUTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOWMCTBA BAXKHEHIIMX HEMETAUIOB (TalOreHOB, Cepbl, a3ora, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHU).

[IpuMeHeHne Ba)KHEUIINX HEMETAJIOB U UX COEIUHEHUHN.

Merasisl. [lonoxenue Meramuios B [lepuonnueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. OcOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Oobiue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METaJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPUM, Kalauil, KaJbIMi, MarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

OO6mre ciocoObI oyYeHust MeTayuIoB. [IprMeneHe MeTayuioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB W MX IMPEBpAICHMI: H3ydyeHUe
KOJUIEKIIMKU «MeTauibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTATbHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPALMOHHBIX M  JAaOOPAaTOPHBIX  OMBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOoYeid, KauyeCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLIIOB).

Pacuérnsbie 3amaun.

Pacuérel Maccel BemecTBa MM 00bEMA Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, PacdE€Thl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, ECIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecmeueHUH DKOJIOTUYECKOW, DHEPreTHYecKol U  MHUIIEBOM
0€30MacHOCTH, Pa3BUTHU MEIUIMHBL. [loOHSATHE O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKHUX PEaKLIUM.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUICHHOTO TOJYYECHHS
BAYKHEUIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEPHATOB: BaXKHEUINE CTPOUTEIIbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI00PEHHS.

XuMusi ¥ 3J0pOBbE YEJIOBEKAa: MpaBWJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX MpPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeIMEeTHBIX CBA3EH MPU M3YYEHUU OO0Iel U HEOpraHM4YeCKONH XUMHUH B
11 ximacce oCymIecTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.



OOmue ecTeCTBEHHO-HAYyYHBIC TOHSATHUS: HAy4HBIH (hakT, TUNOTE3a, 3aKOH, TEOpPHUS,
aHaIM3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCHEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

Oduszuka: marepusi, JHEprusi, Macca, aToM, 3JEKTPOH, MMPOTOH, HEHUTPOH, MOH, WU3OTOII,
pazvoaKTUBHOCTb, MOJIEKYJa, SHEPIeTUUYECKUIl YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoOE
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

Buonorusi: kieTka, OpraHusM, SKOocHUcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILINBO, PECYPCHI.

TexHonorusa:  XUMHYECKas  MPOMBIIUIEHHOCTb,  METAJUTYyprusi,  MPOU3BOACTBO
CTPOUTENIbHBIX MaTepHaJIoB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOCTBO, nuIieBas
MPOMBINIIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTE€pPUANIOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K PE3yibTaTaM OCBOCHHUS OOYJarolTuMHCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEILHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE JMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HaHHE O0YYAIOIIUMUCS POCCHMCKON TPa)KAAaHCKOW MACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPEAEIICHUIO;

HaJIMYMe MOTHBAIUU K O0YYCHUIO;

L[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMUXCS PYKOBOJICTBOBATHCS B CBOEU JESTENbHOCTH
[EHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH IEITOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJOTUYECKOH KYIBTYphl W CIIOCOOHOCTH CTaBUTh LENH M
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOCHHS IMpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€alaMH  POCCHICKOTO
IpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUSA,
CIOCOOCTBYIOLIMMU IIPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTpa)karoT cpOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MIPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpamIaHCKOTr0 BOCIUTAHMS

OCO3HaHUsI 00YJArONTUMHUCS CBOMX KOHCTUTYIIHOHHBIX MPaB M O0S3aHHOCTEH, YBaXKECHUS
K 3aKOHY M MPaBOIOPSAKY;

MPEACTABICHUSI O COIMMAIBHBIX HOpPMax M TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUHA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACSATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MTPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHSs, JIOTUKY H apryMEHTHI
JIPYTHUX TIPU aHAIHU3E PA3TUYHBIX BUJIOB YUYEOHOH eATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHHUSI K UCTOPUYECKOMY M HAyYHOMY HACJIEeIUI0 OTEYECTBEHHOM
XUMUU;

YBOKEHUS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUHM M MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTIDKCHHS HAyKHW €CTh pPe3yJbTaT JUIMTEIbHBIX HaOII0JICHHM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca W TIO03HABaTEeJNbHBIX MOTHBOB B IIOJIYYEHHH U TIOCIEAYIOLIEM aHaju3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMUS;



CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHBIE C XHMHYECKUMHU SIBICHHUSIMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJIEHHME W IOCTYINKH CBOUX TOBApHUIICH C MO3MIIMIMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 370poBOoro u Oe3omacHOro obpas3a >KM3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 37J0POBbIO;

coOMroIcHHsT MpaBuil 0E30MacHOr0 OOpAaIeHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

MOHWMAHUS IIEHHOCTH TMPaBWJI WHIUBUIYATbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIO/ICH;

OCO3HAHUS TOCJIEICTBUN W HEMPHITHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BAaTEIbCKOM JESTENbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM M APYTUX BUJAX JCSITEIBHOCTH;

YCTaHOBKM HAa AaKTHMBHOE Yy4YacTHE€ B pPEUICHUM MPAKTUYECKHX 3a7ad COLUATbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3y4eHHUIO0 MpodeccHil pa3inyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBKEHHUSA K TPYAY, JIOASIM TPYyJa U pe3yJbTaTaM TPYA0BOM 1A TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUAYaJbHON TpaeKTOpUU OOpa3oBaHMS,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB M IMMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUSI K IPUPOJE, KAK UCTOYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAHUS TTI00ATLHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH MCTIOIb30BAHMS TOCTHKEHUN XUMUU JJIS PEIICHUSI BOITPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUATHS JACHCTBUMN, MPUHOCAIINUX BPEa OKPYXKAIOIIEH MPUPOJIHOU cpeje,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJU4MUsl PA3BUTOIO SKOJOTUYECKOrO MBILUICHUS, 3KOJOTHYECKON KYyJIbTYphl, OMNBITA
JEATETLHOCTH  DKOJIOTUYECKOW HANpPaBJICHHOCTH, YMEHMsSI PYKOBOJICTBOBATHCS WMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MMOHUMAaHUS CHEeNMU(PUKH XUMHUH KaK HayKd, OCO3HaHUA €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU [IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JWHCTBE MPHUPOJLI M YEJIOBEKAa, B TMO3HAHWH TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHWMHH JUIsl COBPEMEHHOW ITMBHWJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, pEIIEHUN TI00ATBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIeBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUs CYIIHOCTM METOJOB IIO3HAHWI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DPAKTOB U MMEIOLIMXCS TaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS JJIs  PELICHMs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATEIBCKON JESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMI0O M CaMOOOpa30BAaHHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3IuuHbIX cdepax MpodecCHOHATBHON
JIeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ybTaThl OCBOEHUS y4eOHOro mpenMera «XHUMHUS» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYUMBIC U1 (DOPMHUPOBAHMSI MHPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBCPCAJIbHLIC yT-I€6HI)Ie I{GﬁCTBHﬂ (HOBHaBaTeJII)HI)Ie, KOMMYHUKATHBHBIC,
perynatuBHble), oOecneunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPaAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CHOCOOHOCTh ~ OOyYaromMxcs  HUCIOJB30BaTh  OCBOEHHBIE  MEXKIUCUUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJbHble Y4eOHBIE JICHCTBHS B I03HABATEIbHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OByaieHHe YHUBEPCAJIBLHBIMH YU€OHBIMHU NMO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKHe AeiCTBHS:

CaMOCTOATENbHO (OPMYJIHPOBATh W aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPE/ICIIATh IENU JEATCIIbHOCTH, 3ajaBas IMapamMeTpbl U KPUTEPHH WX JOCTHKCHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABJICHHBIMU IENSIMH;

HCIIOJIb30BAaTh IMPU OCBOCHHU 3HaHUU HpI/IéMBI JJIOTUYCCKOI'O MBIIIJICHUSA — BBIACIIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u ﬂBJ'IGHHﬁ;

BHIOMpATh OCHOBAaHUS W KPUTEPUH s KIacCU(UKAIMKM BEIIECTB U XUMHUYECKUX
peaKIuii;

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIEC CBS3M MEXKY NU3YYaeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE pACCYXJeHUs (MHAYKTUBHBIC, NEAYKTUBHbIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHHSX, ()OPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOYCHU S,

MPUMEHSITHh B MPOIIECCE MO3HAHUS, UCIIOIb3yeMble B XUMHUHM CHUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMu4deckas (opMmyna, ypaBHEHHE XHMHUYECKOM pEeakiuu — TpUd pEelIeHUd Y4eOHBIX



MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUTSl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHil.

2) 0a30BbIe HcCJIe0BaTeIbCKHE 1eiiCTBUS:

BJIAZIETh OCHOBAMH METOJI0B HAYYHOI'O [TO3HAHUS BELIECTB U XUMUYECKUX PEAKIU;

¢dbopmMynHMpoBaTh WENM W 33aYd  KCCJICIOBAHHUSA, HCIIOJIB30BaTh IIOCTABICHHbIE H
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HAaBBIKAMU CaMOCTOSITEJIBHOIO IUJJAHUPOBAHMS M IPOBEACHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopmMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW HCCIE0BATENbCKOH M TPOEKTHOM JEATEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOOB IT03HAHUS.

3) pa6ora ¢ ungopmanmei:

OpUEHTHPOBATbCS B PA3IUYHbIX HCTOYHMKAX HHGopManuu (HAYy4HO-IOMYJIsSpHas
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tocodus, pecypcel HHTepHeTa),
aHATM3UPOBATh HMH(DOPMAIIMIO pPA3IMYHBIX BHIAOB M (OPM MpencTaBIeHUS, KPUTHUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MPH TOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

pUOOPETaTh OMBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BHIOMPATh ONTHMAIBbHYIO ()OpMY MpeICTaBIeHUS HHPOPMALUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

HCIOJIb30BAaTh HAYYHbI $A3BIK B KadeCTBE CpEIACTBA IpU paboTe € XUMHUYECKOU
uH(popMalMel: MNPUMEHATh MEXIpeAMeTHbIe ((U3nuecKkue M MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MTPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJjaBaTh BOIIPOCHI IO CYLIECTBY 00CYX/1aeMOi TeMBbI B XOJI€ IMaora U/uiH AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C MpPE3EHTalUEN pe3ysbTaTOB MO3HABATEIbHON N1€ATEIbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIFBHO WJIM COBMECTHO CO CBEPCTHHKAMHM IIPU  BBIIIOJHEHUH XUMHYECKOIO
AKCIIEPUMEHTA, MPaKTUYEeCKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekta M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEAEHHBIX
MCCJIEJOBAaHUM MTyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYX/IeHUS 1 0OMEHA MHEHUSIMH.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:

CaMOCTOSITENIHO TJIAHUPOBAaTh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO JAESTEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alropuT™M JAEUCTBUN NMPH BHIOJHEHUHM Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOIEHKH.



HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckast XUMHUs OTPaXKatoT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUH O XHUMHUYECKOH COCTaBISIOIICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUS WU KYJIbTYPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PAMOTHOCTH, HEOOXOIUMOM st
pEIICHUs] TPAKTUYECKUX 3aJlad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpeEIe;

BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJATrarolINe
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTOMa, MOJICKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIVIEpOAHBIA  CKEJIET,
(GyHKIIMOHATIBHAS TPYIIA, PAAWKal, H30MEpHs, W30MEphl, TOMOJIOTHUYECKUN pPsi, TOMOJIOTH,
YIIEBOAOPOAbI, KHCIOPOA U a30TCOJEpKallie COeTUHEHUSI, MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIC COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAIIUe B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHH, (DaKTOJOTHUECKHUE CBEJICHHUSI O CBOWCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM HCIIO0Ib30BAaHUH BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JCATEIHPHOCTH YEIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUH BBISIBJISITh XapaKTCPHBIC MPU3HAKH MTOHATHI, yCTAHABIIUBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOILIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCTMHEHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYIO CHMBOJIMKY JJII COCTaBJICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOMH, COKpPAIIEHHOH) (hOPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJ OPTraHMYECKUX BEUIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHHS;

chOpPMUPOBAHHOCTh  yYMEHUU yCTaHaBIUBATh MIPUHAIEKHOCTD M3YYEHHBIX
OPTraHWYECKUX BEIIECTB MO WX COCTaBy M CTPOCHHUIO K OMNpPEAeNEHHOMY KJaccy/Tpyrme
COCIMHEHUI (YyrneBoaoposl, KHUCJIOPOJ u a30TcozepKaliue COCTMHEHMS,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS), TaBaTh UM HA3BaHUS MO CUCTEMATUYECKON HOMEHKJIAType
(IUPAC), a Takxe NPUBOAUTH TPUBUAIbHBIE HA3BaHUS OTAEIBHBIX OPraHHMYECKHUX BEIIECTB
(oTUsIeH, TPOMWIICH, AaIleTWICH, JTHICHIJIMKOJb, ThulepuH, (eHon, dopmanbaerusn,
aleTanbJeru]l, MypaBbUHas KHUCIIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHCIOTa, CTEapUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XMMHUYECKOW CBA3M B OPTaHHYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHUS TEOPHH CTPOEHHUS OpTraHUYEeCKHX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3NUECKHE W
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTABUTENCH Pa3TUYHBIX KJIACCOB OPraHUYECKUX BEIIESCTB
(MeTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, dTaHOJ, YTHJICHTINKOIb, TIUIEPUH, (EHON, alleTalbJIerul, MypaBbUHAs U YKCYCHas
KHCJIOTBI, TJIOKO3a, KpaxMmaj, I[e/UTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), HWJUTFOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX PEaKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT,



c(OPMHPOBAHHOCTh YMEHHs XapaKTepU30BaTb HCTOYHUKU YIIIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIMOCOOBI MX MEPEPadOTKH M MPAKTHUYECKOE MPUMEHEHUE
IPOJYKTOB EPepadOTKH;

C(OPMHUPOBAHHOCT YMEHUI MPOBOJAUTH BBIYUCIEHUS II0 XMUMHUYECKHM YpPaBHEHHSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIHUM I10 HU3BECTHBIM
macce, 00bEMyY, KOJIMYECTBY OJHOT'O U3 HCXOAHBIX BEIECTB WM IIPOAYKTOB PEAKIIUHN);

cOpPMUPOBAHHOCTh YMCHHI BIAJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOAAX
HAy4YHOT'O ITO3HAHUS, UCIOJIb3YEMbIX B XMMHUH IIPH U3YyYCHUH BEILECTB U XUMUYECKUX SBJICHUN
(HabmofeHne, W3MEpEHHe, OJKCIEPHUMEHT, MOJCIMPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS Ul IPUHATHUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYaLUsAX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUM COOJIIOaTh IPAaBUiIA MOJIb30BAHUSA XUMHUECKONW MOCYON U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCT YMEHHUH IJIAHUPOBATh M BBHIMOJHATE XUMHUYECKHHA HKCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYYEHUE ITUIICHA U U3Y4YEHHUE €ro
CBOMCTB, KaueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEIECTB, JIeHaTypauusi O€JIKOB IpuU
HarpeBaHUU, [IBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUHU C IPABUIIAMU TEXHUKU 0€30IaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATH PE3yJIbTaThI
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(GopMyIUpOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJIM3UPOBAaTh XUMHUYECKYIO HH(OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOMIOAATh MpaBUJa HSKOJIOTHYECKU LIEJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
ONpeAeNEHHBIX OpPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEJIOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YeJI0BEeKa;

Ui 00yYaromuxcs ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMHM 3]I0POBbs: YMEHUE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHHUIA;

Ul CHeNbIX M CIa0OBUIAIMX OOy4aroIuXcs: yMEHHE UCMOIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu xumMuyeckux Gopmyi.

11 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHA Kypca «OOm@as M HeopraHudeckas XUMH»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POIU XMMHUU B TO3HAHUM SIBICHUN NPUPOABI, B (HopMHpOBaHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHrsT TPAaKTHYECKUX 3adad M DKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATarolInue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJICHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETAJINYCCKad, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMUECKasi  peléTka, THUIBl XUMHYECKUX  pEaklHi, pacTBOpP, AIIEKTPOJUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOIUTHYECKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON nucconmanuu, nepuoguyeckuit 3akoH JI. WM. MenneneeBa, 3akoH



COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUH NPU XUMHUYECKHX
pPEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM A3BIK XMMHH, MHPOBO33PEHUYECKHE 3HAHMA,
JeKallMe B OCHOBE IIOHMMAaHMUsS NPUYMHHOCTH U CHUCTEMHOCTH XUMUYECKUX SIBJICHU,
(hakTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTb YMEHUH BBIABIIATH XapaKTepHble IPU3HAKU IOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHCAHUU HEOPraHMYECKHUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJUKY IJISi COCTABICHHS
GopMyn BelIECTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BeELIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAsl COJa, NUPUT U
Apyrue);

C(OPMHUPOBAHHOCT YMEHHUH ONpeAeNsATb BAJEHTHOCTb U CTEHNEHb OKUCIICHUS
XUMHUYECKHX DJJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BMJ XMMHMUYECKOH CBS3U
(KOBaJIeHTHasi, UOHHAs, MeTaNIN4yecKas, BOJOPOIHAs) B COCJUHEHUSAX, TUI KPUCTAUIMYECKON
peIIETKY KOHKPETHOTO BELIECTBa (aTOMHasi, MOJIEKYJIIpHasi, MOHHAsA, METaJNInYecKas), XapakTep
Cpelibl B BOAHBIX PACTBOPaX HEOPraHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTH YMEHHUH YCTaHABINUBATH MPUHAICKHOCTh HEOPTAHUIECKUX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIe BEIeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh yMEHHUI pacKpbIBaThb CMBICH Iepuoaudeckoro 3akoHa [JI. W.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKLIUY;

c(OPMHPOBAHHOCT, YMEHUH XapaKTEpU30BaTh OJJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonnueckoii cucteMbl XMMUUECKUX 31eMeHTOB /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam U rpynnam [leproaudeckoil cucremMbl XMMUYECKUX d1eMeHToB J[. 1.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XHMUYECKUE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKHMH BEIeCTBAaMU C TOMOIIbIO YpaBHEHMM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHUS KIACCUPHUIMPOBATh XUMUYECKUE PEAKIIUU MO Pa3IUUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YIaCTUIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUS PEAKLUI pa3IMYHbIX THUIIOB, MOJHbIE
U COKpAallEHHbIE YPaBHEHUS peakluii MOHHOIO OOMEHa, yUMThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IOATBEPXKIAIONIME KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMI PACKPBIBATh CYLTHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOTO OaaHca 3TUX PEaKIIMii;

c(OPMHPOBAHHOCTH YMEHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakul OT
pa3aNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XUMHUYECKHE IPOLECCHl, JieXkallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHMCIOThI, aMMHUAKa, a Takke cOpPMUPOBAHHOCTh



npecTaBieHuid 00 OOIMMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMax XHUMUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOJUTH BBIYMCICHUS C HCIOJIB30BAHUEM MOHATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XUMHUYECKHX
peaKIMax, Macchl BEIIeCTBA WM 00BbEMA ra3oB MO0 W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOIO 3PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAILIECHUS U COXPAHEHHS SHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOaTh IPAaBUIIA MOJIb30BAHUSA XUMHUECKON MOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBAaTh M BBHIMOJHATH XUMHYECKUI SKCIIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAEICHUE Cpeibl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIHHOIO HHIUKATOPA, BIMSIHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaklMd HOHHOrO OOMEHA, KaueCTBEHHbIC pEaKkIUH Ha
cynbdar-, kapOoHAT- U XJIOPHU-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajay no Ttemam «Metawb» M «HemeTtamuibl») B COOTBETCTBUM C INpaBUJIAMU TEXHHUKH
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMU U JIa0OpATOPHBIM 000PYJOBaHUEM, IIPEICTABIAThH
pe3ysbTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHMH KPUTUYECKU AaHAIU3MPOBATH XUMHUECKYIO HH()OPMALUIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpEACTBa MacCOBOW KOMMYHHUKauuu, WHTepHET u
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOMIOATh MpaBWJIa JKOJOTUYECKU IIeTIECO00pa3HOTO
HOBEJCHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHHsI CBOETO 3JI0pOBbsl U
OKpY’Kalolie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha KUBBIC OPTraHU3MbI
OIpesIeNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TJK, noscHaTte Ha npumepax crocoObl
YMEHBIICHHUS U MPEIOTBPAILCHIS UX BPEIHOTO BO3CHCTBUS HA OPTaHU3M YEJIOBEKa,

U1 00yYaroluXcs ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB U XMMUYECCKHX SIBICHUIA,

Ul CHeNbIX M CIa0OBHUIAIIMX OOy4aroIUXcs: yMEHHE UCMOIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu xumMuyeckux Gopmyot.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenmeTt opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4eCKUX
2 coequHenuiit A. M. bytneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJIKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [IpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHH psAll. ATIETHIICH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoroaTroMHbl€ CIUPTHI: 3TUIICHTIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs M YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOW KUCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIUS.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS

30 AMUWHBI: METHJIAMHUH W aHUJITHH
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3Hadenue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOILI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

11 KJIACC

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX cucremMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COCIMHEHUI

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COE€IUHEHUN

26

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110




TeMe «Hemertamnel». Beruucienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

08 KonrtponbHas pabota no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
BaXHEHIITNX BEIIECTB

33 YesnoBek B MUpE BEILECTB U MaTEpPHAIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Xumus 10 knacc / T'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A., AKIuoHepHOE
obuiectBo «M3narenscTBO «lIpocBemenue»

* Xumus, 11 xnacc/ T'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKITMOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

1. Ypoku xumuu B 10-11 knacce, HH. I'apa. Mocksa «IIpocsemenune» 2017t
4. «Konctpykrop» Tekyuiero koutpoiisi. 10kmacc. FO.H.Kazanues
Jns yqammxcsi:

2. 3agaunuk ¢ «momorrHukom» 10-11 knmace. H.H.I'apa , H.E. 'abpyceBa Mocksa
«IIpocsemenue» 2013r.

3. EI'D-2025: Xumus: caMoe IMOJTHOE M3aHNe TUTIOBBIX BAPUAHTOB 3a/IaHUI / aBT.-COCT. A A.
Kasepuna, /[.}O. [lo6potun, M.I'. CHactuna. — MockBa. Actpeinb, 2018. (DenepanbHblit
WHCTHUTYT MEJarOrHuecKUX U3MEpPEeHHIA ).

4. EI'D 2025. Xumus. Tunossle TecToBble 3aganus / FO.H. Mensenes. — MockBa. «9K3aMeH»,
2018. (Cepus «EI'D. TumnoBble TeCTOBBIC 3aJaHUS»)

METOANUYECKHUE MATEPUAJIBI IJISA YUYUTEJIA

1. Knaura nns yaurens. bazosbiil ypoBens. 10 knace (aBtopsl: O. C. I'abpuensn, U. I'.
Octpoymos, C. A. CrnagkoB).

2. KoHTposabHbie U poBepouHble paboThl. ba3ossiii yposens. 10 kiacc (aBropsl O. C.
["aGpuensu u ap.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. 8-11 knacc Xumus. 1 CD. BupryansHas naGopatopus. 2004r.

2. Xumus. 8-11 knacc : bubnmnoteka 31eKTpoHHBIX HarmsAHbIX ocobuit (OO0 "Kupun n
Medonuit"; @I SMTO)
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