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INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepabHOi 00pa30oBaTENbHON MPOTrpaMMBbl CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanrbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTeJIbHBIC MPOTPAMMBbl, M OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruyl OOyYeHUs, BOCIIUTAHUS U PA3BUTHS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHIENTYalbHbIC MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpKaHUsS, PEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM peaju3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHHA. IJTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs XxuMuueckoe oOpa3oBaHue 00y4yaroUMXcs Ha YPOBHE CPETHETO
o0miero oO6pazoBaHusl CpelCTBaAaMH y4eOHOro mpeaMera «XuUMHUsS», COJAEpKaHUE U MOCTPOCHHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM crneuu(UKH HAyKH XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUATbHON KU3HU OOIIECTBA, a TAaKXKe ¢ YIETOM OOIINX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYI0 pOjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepualbHON KyabTypbhl. OHa BHOCHUT CBOHM BKJIal B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHUMHs cTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOH KYJIbTYphbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOIO TpyAa U
KU3HU KaK7o0ro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa CO3uJaTelibHas, Kak Hayka
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa HA PELICHUE TI0OANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOMmMMM IeNIMU M NPUHIUIAMH CpeJHEro oluiero oobpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOUEHHUS B KH3Hb COLMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMH TpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XUMHUU (C BKIIOUCHHEM
3HaHWHN W3 O0IIel XUMHH) M OpraHndeckor xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpenMeTa OOEeCIeYrBAEeT BO3MOXKHOCTb PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OO0IIasi 1 HeoOpraHu4decKas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWHM Ha
onpefeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMMHUU BeIecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX MPEACTaBICHUN O CTPOEHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHWs TEepBOHAYATHHBIC
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 0OIINEro oOpa3oBaHWs TEOPETUYCCKHA MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTMYECKUX TMO3HIIMA,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XMMUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, pacCKphIBalOT €€ poJib B T03HABATEIHLHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mutane pemeHus 3amad  BOCHHUTAHMS, PA3BUTHS U COLUATHM3AIMH  OO0YYAIONUXCS
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JCSITCIBHOCTH: PEIICHUS MPoOJIeM, MMOUCKa, aHAIN3a U
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPEIACICHUH  COJEpPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW JIeATENbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



dbopMUpOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHWN KaK BaKHEUIIEH COCTABISAIOIICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeKaT KIIOYEBbIC MOHATHS, (yHIaMeHTalbHbIE
3aKOHBI M TEOPUH XUMHH, OCBOCHHME S3bIKa HAyKH, YCBOCHHE W TOHUMAaHHE CYIIHOCTH
JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUel HX
Pa3BUTHS U CTAHOBIICHHUS,

dbopMupoBaHHEe W pa3BUTUE NPEICTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUNW OPHUEHTUPOBATHCS B MHpE
BEIIECTB M XHMMHUYECKHX SIBJICHHUH, HMEIOIIUX MECTO B MPHUPOJAE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHHUH M CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAONIONEHHEM U OObSICHEHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM ITPaBUII 0€301IacHOr0 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHasi XapakTepUCTUKA LieJe U 3a/Ja4 U3ydyeHus MpeamMera B
porpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMHU MIPUOPUTETAMU
B cucTeMe cpeaHero oOmiero obOpazoBanusi. CeroiHs B MPENoJaBaHUU XUMHHU B OOJbIIEH
CTETIEHU OTHAETCS NPEANOYTCHUE MPAKTHYECKOH KOMIIOHEHTE COJEpKaHUA OOy4YeHHS,
OPUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alu,
BJIAJICIONICT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHs 3HAHUN M MPUMEHEHUS UX B PEabHOM KU3HU ISl peIICHUS
NPaKTUYECKHX 3a/1a4.

B cBs3u c 3TUM npu U3YYeHHH TMpeaMera «XUMHUS» JAOMUHUpYIOLIEe 3HA4YeHUE
IPUOOPETAIOT TaKue 1IeJU U 331a4H, KakK:

ajanTanus OOydYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
GbopMHpPOBaHHE MHTEIUICKTYAIBHO pPa3BUTOM JUYHOCTH, TOTOBOM K €aMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

dopmupoBaHHe Yy OO0YyYalOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATHHOE 3HAYCHUE JUTSI PA3IMYHBIX BUIOB JEATEILHOCTH: PEIICHHUS TpoOIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
HO3HUILUN HKOJIOTHUECKOM O€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oydaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIKM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUYECKOTO
COJICpXKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y OOYUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTM B TyMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHAH, ©€ BaXHOW pOMM B  PEHICHWH TIIOOAJIBHBIX  TMPOOJIIEM  paIlMOHAIBHOTO
IPUPOIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMS HEOOXOJUMOCTH OEpPEeKHOTO OTHOUICHHS K TMPHPOJIE W CBOEMY
3/I0pOBbBIO, a TaK)XXe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUsS» 0a30BOrO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI».

OO1mee 4nCiIo 4acoB, OTBEACHHBIX Ul M3YYEHUS XUMHHU, HA 0a30BOM YpOBHE CpPEIHEro
obmero obpazoBaHusi, cocrapiser 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOll XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCrepUMEHTaJIbHbIE METOJIbl M3YYEHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, 0OYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs), HaX0XKJIEHUE B IPUPOJE, OTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuiaeH —
IPOCTEHIINN MPECTaBUTENb aJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
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,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIEBOAOPOJOB. [IpuposaHblii ra3 U MOnyTHbIE HE(TIHBIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U NPOIyKThI €ro nepepadoTKH.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE STUJIEHA U U3YYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOECHUE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




npruMeHeHne. BoiopoaHbie CBSI3M MEXAy MOJEKYylIaMu CUpTOB. [leiicTBUE MeTaHOIa U 3TaHOJIA
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJIS.

@DeHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbplla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBoapl: coCTaB, KIIACCH(PUKAIHS YIIIEBOAOB (MOHO-, TU- U MToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAsl peaklus ¢ HOJ0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromHbIX
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.

Pacuérnble 3anaum.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBa OEJKOB: THUIPONU3, NEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUKN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHC AL



DKcrepUMEHTaIbHbIE METObl M3YUYECHHUsI BEIECTB M UX MPEBPALICHUN: O3HAKOMIICHHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

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 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKaluus, TI[EePUOJUYHOCTh, HAOIIOJECHUE, HW3MEpPEeHHE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEpEHUsl.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATLHOTO MUTAHMS, MOIOIIIME CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HeNnoJIsipHasl U TOJspHas, WOHHas, MeTajuindyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOPHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATETBLHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIIECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACCHI BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecue. DakTOpbI, BIUAIOIIKME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.



DnekrponuTndeckas aucconuainus. CuiapHbIe U crnadble 3MeKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX IMPEBPALICHUN: JEMOHCTpanus
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJielel KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
OIpEJIETIEHUE CPEelbl PAaCTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3a1aun.

PacuéTel 0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacU€Thl C UCIOJIBb30BAHUEM MTOHSATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKUX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dus3nueckue CBOHCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Mertamisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XuMUYECKUX 3JIEMEHTOB J1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢busnueckue cBoiictBa MeTayyioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHUECKUHN DSl HampsHKeHUN
METAJJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kajuii, KanblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

DOKCIepUMEHTAIbHBIE METOJbI HW3y4YEHUsS BEHIECTB M WX TNPEBPAIICHHUN: HW3YYCHUE
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTATBHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE THUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYel, KauyecTBEHHBIC
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMUA 4 KA3Hb

Ponp xumun B 00eCTIeUeHHH YKOJIOTHYECKOM, YHEPTETUUECKON U TTUIIEBOI 0€3011acHOCTH,
pa3BUTUU MeaulMHbL. [loHSATHE O HaydHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBinenuss 00 OOMUX HAyYHBIX TMPUHIUIAX [POMBIILIEHHOTO TOJYYECHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MATEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTe€pHuayibl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHalIbl JIs SJIECKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XUMHS U 3]I0POBBE YEJIOBEKA: MPABWIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYEeCKON XUMHUU B
11 xnacce ocymiecTBiseTcs 4epe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,



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

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJIU3,  CHUHTE3,  KiIacCU(pHUKalusi,  MEePUOJUYHOCTb,  HAOIIOJEHUE,  HKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEJIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

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

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKas MIPOMBIIIJICHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaJIOB, CEJIbCKOXO035IHCTBEHHOE MIPOU3BOJICTBO, MUIIEBAs
MPOMBINIIEHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUANIOB, SJCKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIEero 00pa30BaHUs SBIISCTCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCHUUCKOM TPaKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TIPaBHIAMHU TOBEACHHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TPAKTHYECKOW JEeATENbHOCTH OOYy4aloluxcs IO pealu3alud
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IIPEJICTABICHNUST O COLMAIBbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YU4EOHOU IEATeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBaXEHHUSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJIUTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIIN3E
UH(}OPMAIIUHU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYyalldd, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUA UEHHOCTH TPAaBWJI HWHAWBUAYAIBHOTO U KOJUIGKTHBHOTO O€30MaCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJICHUS alKOTOJIs,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKOW JEATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHI0 MPodeccHil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynymeil mpodeccuu u peaan3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHUS JEHCTBUM, MPUHOCAIIMX BpEJ OKPYXKaIoLIel MPUpPOAHON cperne,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HampaBJIC€HHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATENIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeJOBEKa, B TMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEIIEHUH TI100aTbHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00eCIeYeHN! YCIIOBH YCIEITHOTO TPYAa M SKOJIOTUYECKH KOM(OPTHON JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
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;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3yiMyHbIX chepax npodeccunoHaTIbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIe Pe3yibTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUS» Ha YpPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroInxcsi;

CHOCOOHOCTh ~ OOy4arolIUXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JEHCTBHS B IO3HABATENBbHOM U
COLIMAIbHON IPAKTHKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeCTBUSIMH:

1) 6a30Bble JIOTHYECKHE AeiCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTATHI JICATEIBHOCTH C TIOCTABIICHHBIMH LEJISIMU;

UCITOJIb30BaTh IMPH OCBOCHMM 3HAHUN NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHbIe TPH3HAKH TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIME MOHATUS Il OObSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LTS KIIacCU(DUKAIIUHU BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOHUTH JIOTUYECKHE pacCYkKIeHUs (MHAYKTHBHBIE, JICITyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B pacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MO/JIeINU, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakIud — TpU pPELHICHUH Y4eOHBIX



MIO3HABATEJIbHBIX M MPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BaHHbIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIHM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUYECKUX PEAKLU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJICITaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEN0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOOB IT03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBATh HMH(DOPMAIIMIO pPA3JIMYHBIX BHUIAOB M (OpPM MpencTaBieHUs, KPUTUYECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOHCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBITOJIHEHHS YUeOHbIX 3aay ONpeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pHU3MUecKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMbl B XO/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IMPE3EHTAMel pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUU XHMHUYECKOIO
HKCIIEPUMEHTa, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHHIO CBOICTB H3y4yaeMbIX BEIECTB,
peanu3aly y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMH MyTEM COTJIACOBAHUS TTO3UITUI B X0J1e 00CYX ACHUS 1 0OMEHa MHCHHSIMHU.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aropuT™M JAEUCTBUN NPU BHIOJHEHUM YU4EOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC



[IpenmeTHbIC pe3ynbTaThl OCBOCHUS Kypca «OpraHruyecKasi XUMUS OTPaXKaroT:

c(OPMHPOBAHHOCTh TIPEACTABICHUN O XHMMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAYYHON KapTHHBI MHpa, POJM XUMHUH B TO3HAHWH SIBJICHUH TPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelIeHusT TPAaKTUYECKUX 3a/a4 M OKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0pOBBIO U IPUPOIHOM cpeie;

BJIaJICHUEC CUCTEMOW XWUMHUYECKUX 3HaHWH, KOTOpas BKIOYACT: OCHOBOIOJIATAIOIINE
HNOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AJNIEKTPOOTPUIIATEIIBHOCTh, XWUMHYECKasi CBsi3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTass W
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA 00BEM, YITICpOIHBIA  CKEJeT,
(GYHKIMOHATBHAS TPYIIA, pPaguKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHI Ppsil, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUS, MOHOMED, HOJIMMEpP, CTPYKTYPHOE
3BEHO, BRICOKOMOJICKYJISIPHBIC COSAMHEHUS ); TEOPUH M 3aKOHBI (TCOPHSI CTPOCHUS OPTaHUYECKHX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMHH, MHPOBO33PEHYCCKUE 3HAHUS, JISKAIIUE B OCHOBE NMOHMMAaHUS
NPUYMHHOCTHA M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€301IaCHOM UCIIOIb30BAHUU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JCSITETHbHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHUI BBISBIIATh XapaKTEPHbBIC MPU3HAKH MOHATUMN, YCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
NPEBPAICHUA OPraHUYECKUX COCITUHCHHN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIF30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (OPMYJI OPraHUYECKUX BEIISCTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, N3TOTaBJIMBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH yCTAaHABIMBATh MPUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIie COEIUHEHUMN
(YriaeBoopoabl, KHCIOPON W a30TCOJEpPXKAIIUE COCNWHEHHs, BBICOKOMOJICKYISIPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoir Homenknatype (IUPAC), a takxke
NPUBO/INTh TPHUBHAJBbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMJICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHod, (opManbAeTHa, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsk KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TII0K03a, (QPYyKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHYECKOH CBS3M B OPTaHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSATH MOJOXKEHHUS TEOPUH CTPOCHHS OPTaHHYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIICCTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU3oBaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHYECKHE CBONCTBA TUITMYHBIX MPECTABUTENCH PA3IMYHBIX KJIIACCOB OPTaHMYECKUX BEIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraguen-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbAeTHI, MypaBbUHAsI U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX PEaKIUd C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIJIEBOJOPOJHOTO CHIPBS
(He(Th, PUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MepepadOTKH M MPAKTUYECKOEe MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;



c(OpPMUPOBAHHOCTh yMEHUW MPOBOJUTH BBIYUCICHUS [0 XHUMHYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WK MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUS, WCIOJb3yeMbIX B XHMHUM TNPU HM3YUYCHUHM BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofeHue, UW3MEpEHUe, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHCTEMHbIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEeIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJIb30BAHUS XUMUYECKOW TOCYION U
1ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia OOpalleHus C BEHIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpalleHus: OPraHMYEeCKUX BEIECTB MPU HArpPEBaHWUH, MOJIYUCHHE ITHICHA M WU3y4YCHUE €ro
CBOICTB, KAaueCTBEHHBIC PEAKIIMM OPraHMYeCKHX BEIIECTB, JCHaTypalus OEIKoB THpu
HarpeBaHWU, IIBETHBIC PEAKIIMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TCXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO J3KCIepuMeHTa B (OpMe 3aluCH YPaBHCHHH COOTBETCTBYIOIIUX PEAKIUH U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanmu, UHTEpHET U ApYrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh IpaBUiIa HKOJIOTMUYECKU II€JIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
onpeAenéHHBIX OPraHMYeCKUX BELIECTB, MOHMMas cwmbica mnokazatens [IJIK, moscusaTe Ha
npuMepax CrocoObl YMEHBIIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHS HA OPraHU3M
YeJI0BEKa;

JUIsT O0y4aroIUXCs C OTPAHMYECHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUM;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeOopraHudecKas XUMHsD»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN: O XHMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBILIUICHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelieHuss NPaKTHYECKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DIIEKTpPOHHBIE OpPOUTAIIM AaTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, HMOHHAs, METAUIMYecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasl  pemETKa, TUIIBI XMMHYECKMX  pEaklUHid, pacTBOp,  JJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JJIEKTPOIUTUYECKAs IHUCCOLMALNS, OKHCIMTENIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakluH, XHMHUYECKOE pPABHOBECHE); TEOpPUHM MU  3aKOHBI  (Teopus
JNEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMsA M IPEBPALICHHS DHEPTHH NPU XMMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMHM SI3bIK XMMHMHM, MHUPOBO33PEHUECKUE 3HAHUA,
JeKalMe B OCHOBE ITOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHU,



(akTOJIOTHUECKUE CBECHHS O CBOWCTBAX, COCTaBE, MOJYYCHUH U O€30MacCHOM HCIIOIb30BaHUHU
BaXHEHIIINX HEOPraHUYECKUX BELIECTB B ObITY U MPAKTUYECKOM J1eATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIMUBATD
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHUIl HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTaBIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTJCIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HeErali€Has W3BECTb, IIUThEBAs COJa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
MeTaJIJIMYECKasi, BOJOPOAHAs) B COCAUHEHMSIX, TUIl KPUCTANIMYECKOW PEHIETKHM KOHKPETHOI'O
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIJIACCY/TPYIIE COSIMHEHUH (TIPOCThIE BEMIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE TUAPOKCUBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [[. U.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIHY, «IHEPrETHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuogam u rpynnam Ileproguueckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOICTBa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, IMOATBEPKIATh CYyIIECTBOBAaHUE
TEHETHUYECKOM CBA3M MEXJAY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PULIUPOBATh XMMHMUYECKHE PEAKLUU IO Pa3IuYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupymroluxX BEHIeCTB, TEIIOBOMY 3h(deKTy peaxiuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YpaBHEHUS pPEaKLUN pa3INYHbIX TUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUTBIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaKuyu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI TPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAacClo3HAaBaTh OMNBITHBIM NYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PaCTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI O0OBSICHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKON peaklUy OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOU KHUCIIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
npefcTaBieHuid 00 OOIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBasi JIOJNisl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX



peaKIMAX, Macchl BEUIECTBA MM 00BEMA ra30B MO M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOIO M3 YYaCTBYIOLIUX B peakLMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPIUU;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUjia MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAKKE IpaBHiIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATh XUMHUYECKUH SKCIIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAEICHUE Cpeibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOIO MHINKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, peaklMd HOHHOro oOMeHa, KaueCTBEHHbIC pEeaklUH Ha
cynbdar-, kapOoHAT- U XJOPHU-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajauy no temaMm «Metamub» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0e30MacHOCTH Npu 0OpaIleHNUH C BELECTBAMH U JIa0OPaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3yibTaThl XMMHUYECKOTO 3KCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, VHTepHET u
APYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBHiIa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbs M
OKpYXKarollled MPUPOJHOIN cpesibl, 0OCO3HABaTh ONACHOCTh BO3/CHCTBHS Ha KMBBIE OPraHU3MBbI
OIpe/ieIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TIK, noscHaTe Ha npumepax crocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBbs: YMEHHE IPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs CceNbIX M cAa0OBHIAMIMX OOyYaroIMXcs: YMEHHME HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBO 4yacoB JJ1eKTPOHHBbIE
Haum
Ne n/m eﬂoiil;?;;);iﬁimm nrem Beero KoHTpo/bHbIe IIpakTH4eckue Oﬁrf::[ 0?;2:;;2;,1 e
padoThI padoThI pecype
Pasznen 1. TeopeTudeckue 0OCHOBBI OPraHHYECKOH XMMUH
IIpenmeT oprannyeckoit xumuu. Teopus
1.1 CTPOEHMS OpTaHMYECKUX COeTuHEHNH A. M. 3
byrneposa
Hroro no pazaeny 3
Pa3nea 2. YriaeBoaopoasl
2.1 [IpenenpHBIE YTIEBOIOPOIBI — aJKAHBI 2
29 HenpenenbHbie yrieBogopoabl: ajJKeHbl, 6 1
AJIKaAUCHBbI, aJIKUHBI
2.3 ApomaTHdecKue yriieBoI0pOabI 2
24 [IpupoaHbie HCTOUHUKH YTICBOAOPOIOB U 3 1
uX nepepaboTka
Hroro mo pazaemny 13
Paznen 3. Kuciiopoaconep:xaniue opranndeckie coeJUHeHUs
3.1 Cruptsl. @eHon 3
32 Anpnerunbl. KapOoHOBBIE KUCITOTHI. 7 1
CroxHbIe 3QUpHI
3.3 YrieBoibl 3 1
Hroro mo pa3geny 13
Pa3nen 4. A3oTconep:kaiiue oprannuecKkue coeJuHeHus!
41 ‘ AMuHBI. AMHUHOKUCIIOTHL. benku 3 ‘
Hroro no pasaeny 3
Paszpnen S. BeicokoMoJieKy IsIpHbIE COCAMHEHHUS
51 ‘ [Tmactmaccer. Kayayku. Bomokna 2 ‘
Hroro no pazaery 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2 ‘




11 KJIACC

KosauuyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Ha"MeHm:;::;:;g;if;ﬂOB nrem Beero Kontpoabubie = IIpakTHyeckue 06;:32)(11;22];;251 e
padoThI padoThI pecypebi

Paznen 1. Teopernyeckue 0CHOBbI XMMHUH

Crpoenue atroMoB. [lepuoanyeckuii 3aK0H U
1.1 [Teprnonndeckasi cucTeMa XUMHIECKUX 3

anemenToB JI. 1. MennaeneeBa
19 Crpoenue BemecTBa. MHOrOOOpasue 4

BEIIECTB
1.3 XuMHA4YeCKUe peaKIiui 6 1 1
Hroro mo paznemy 13
Pasjnen 2. Heopranuyeckasi Xumust
2.1 Mertamibt 6 1
2.2 Hemerammnt 9 1 1
23 CBsi3b HCOPraHU4YCCKUX U OPraHnv4cCKux 2

BEIIECTB
Uroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 ‘ X¥UMUS U KU3HB 4
Uroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 3




INOYPOYHOE IIJNTAHUPOBAHHUE
10 KUIACC

KoaunuecTBO yacon JJIeKTPOHHBbIE
ri\f;; Tema ypoka Beero Kontpoabnbie IIpakTuyeckue oﬁp::l Oq;g(;:;fﬂ“ e
padoTsI padoTbI pecype
1 TIpenmeT opraHuyeckoi XuMuu, e€ 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
5 Teopus cTpoeHUsI OpraHU4eCKUX COEANHEHUI 1
A. M. bytnepoBa, €€ OCHOBHBIC TTOJIOKCHHS
[MpeacraBnenue o knaccupuKaun
3 opraHmyecKux BemectB. HoMmeHkmaTypa 1
(cucremMaTndeckas) M TPUBHAIBLHBIC HA3BaHUS
OpraHMYECKUX BELIECTB
4 AJKaHBL: COCTAB U CTPOCHHE, TOMOJIOTUYECKUI 1
psA
5 MeraH 1 3TaH — MPOCTENIINE TPEACTABUTENIN 1
AJIKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHHE, CBONCTBA 1
7 OTWJIEH U IPONUiIeH — MpocTene 1
MIPEJICTAaBUTENN aJTKEHOB
8 [Mpaktudeckas pabora Ne 1. <fHOJ]y‘ICHPIC 1 1
STHUIIEHA W U3YYEHUE €TO CBOMCTBY
Anxanuensl. byraguen-1,3 u metunOyTanveH-
9 1,3. IlonydeHHe CUHTETUYECKOTO KayuyKa U 1
pe3UHBI
ATIKVHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
10 TOMOJIOTHYECKHUN Psifl. AlETHIICH — 1
MPOCTEUIINN MPEICTABUTENb AIKUHOB
11 Beruucienus o ypaBHEHHUIO XUMUYECKON 1
peakuu
12 ApeHsl: 6eH30J1 ¥ TONyoJl. TOKCHYHOCTD apeHOB 1
13 I'enerndeckas cBsI3b YIIIEBOIOPOOB, 1

MMPUHAMJICI)KAIINX K PAa3JIMYHBIM KJIaCCaM




IIpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 NPUPOIHBIN Ta3 U MOMYTHBIE HEPTAHBIC TA3bL,
He(Th U POAYKTHI e€ nepepadboTKU
[IpupoaHbIe HCTOYHNUKH YTIIEBOJOPOIOB:

15 NPUPOAHBIN Ia3 U NMOIyTHEIE HEPTAHBIE TA3bL,
HE(Th U MPOAYKTHI e€ MepepadoTKU

16 KoHuTponbHas paboTta 1o pa3aeiny
«YTneBoaopoab»

17 [IpenenvHble OHOATOMHBIC CIIUPTHI: METAHOI
1 3TaHoi. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: STHJICHIJINKOIb 1
TITUIEPUH

19 ®enour: CTPOCHHE MONCKYIIB, bm3udeckue u
XMMHYECKHE CBOWCTBA, TPUMECHEHHE

20 Anpaeruapl: GOpManbIeTH U aleTaIbICT UL,
AneToH

21 OIHOOCHOBHBIE IIpe/IeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAS U YKCYCHAsI

29 [IpaxTrueckas panOTa Ne 2. «CpoiicTBa
pacTBopa YKCYCHOM KUCIIOThD»

23 CreapuHOBas M OJICMHOBASI KUCIIOTHI, KaK
HPE/ICTABUTENHN BBICIIMX KapOOHOBBIX KUCIOT

24 Mputa kak COJIH BLICILINX KapOOHOBBIX KUCIIOT,
UX MOIOIIee JIeiiCTBHE
CoxHbIe 23pHPHI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

2% Kupsr: runponus, npuMeHeHue,
OmMoJIOTHYecKas PoJib KUPOB
YrneBojpl: cocTas, KilacCH(DUKAIHSL.

27 Baxneiimme npencTaBuTeNN: TII0K03a,
¢dpykTo3a, caxaposa

28 Kpaxmai u nemironos3a Kak mpupoaHbIe

IIOJINMEPBI




Kontponbnas paboTa mo pazaeny

29 «Kucnopoacoaepkaniiue opraHHIecKue 1
COETMHEHMS

30 AMUHBI: METHJIAMUH ¥ aHUJINH 1
AMUHOKUCIIOTHI KaKk aM(OTEpPHBIS

31 OpraHUYECKHEC COCTUHEHNUS, UX ONOJIOTHYECKOe 1
3HaueHue. llenTuanl

32 benku xak mpupoIHBIE BEICOKOMOJIEKYIISIPHbIE 1
COCIIMHEHUS

33 OCHOBHBIE ITOHATUA XUMUHU . 1
BBICOKOMOJICKYJIAPHBIX COCAMHCHUN
OcHOBHBIE METOAbI CHHTE3a

34 BBICOKOMOJIEKYIIIPHBIX COSTMHEHHM. 1
[InacTmaccel, KaydyKH, BOJIOKHA

OBILEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34




11 KJIACC

Ne
n/n

KoaunuecTBo yacoB

Tema ypoka
Mayp Bcero

KonTtpoasnbie  [IpakTHyeckue

padoThI

padoThI

DJIeKTPOHHBIE
uudpoBbie
o0pa3oBaTeJibHbIE

pecypcbl

XUMUYECCKUH AIEMEHT. ATOM. DJICKTPOHHAS 1
KOH(UTYpaIs aTOMOB

Tlepuonuueckuit 3axkoH u [lepuoanyeckas
CHCTEeMa XUMHIEeCKHuX 31eMeHToB /I, 1.
MeHeneeBa, UX CBSI3b C COBPEMEHHOU TeOpHEH
CTPOCHHUSA aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB

XUMHYECKHX 3JIEMEHTOB U UX COCIUHEHUH I10

rpymniaM ¥ nepuoaaM. 3HaueHue 1
MEPUOANYECKOTO 3aKOHA M CHCTEMBI

xumuueckux 3nemenToB /.M. Menaeneena B

Pa3sBUTHHU HAYKH

Crpoenue BeniecTBa. XUMHYECKAsI CBSI3b, €€

BUJIbI; MEXaHU3MBbI 00pa30BaHUs KOBAJIEHTHOM 1
cBs13u. BoopoiHas cBsi3b

BaneHTHOCTb. DJIEKTPOOTPULIATENBHOCTD.
Crenens okucnenus. Bemectsa MosieKyIsspHOTO 1
¥ HEMOJIEKYJISIPHOTO CTPOCHHUS

[MoHsTHE O TUCTIEPCHBIX cUcTeMaX. ICTHHHBIC U
KOJIJIOWJIHBIC PAaCTBOPBI. MaccoBas 10Jist 1
BEIL[ECTBA B PACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOpraHWYEeCKUX coelMHeHn. [ eneTnueckas
CBSI3b HEOPTraHUYECKUX BEILECTB, Pa3IUUHbIX
KJIaCCOB

Knaccnugukanust XuMuyeckux peakuuii B
HEOPraHWYEeCKOW U OPraHUYeCKOil XUMHUH. 3aKOH
COXpaHEHUsI MacChl BEIIECTB; 3aKOH COXPAHECHUS 1
Y IIPEBPALLECHUS SHEPTUU IIPU XUMUYECKUX

peakuusx

Ckopoctb peakuun. OOpaTUMbIE peaKItu. 1




10

XUMHYECKOE paBHOBECHE

IIpaktrueckas padora Ne 1. «Bnusiaue
Pa3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKOM
peaKiumny

11

Dnekrponutudeckas nuccormanys. [Torstue o
BOZOpOIHOM Tokazarese (PH) pactsopa.
Peaknuu nonnoro oomeHna. ['uapomnus
OpPTaHMYECKUX U HEOPTaHUYCCKUX BEIECTB

12

13

14

15

16

OKHCANTETBHO-BOCCTAHOBUTENBHBIE PEAKIUH.
Ionsitue 00 371eKTposM3e paciIaBoB U
PacTBOPOB coyel

KonTponbHas paborta mo pazueny
«TeopeTnyeckre OCHOBBI XMMHUI»

Mertannsl, ux nonoxenue B [lepuoanueckoit
cucTeMe XUMHIecKkux siementoB . .
MemneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
OO0mue ¢pu3nvecKre CBOMCTBa METAIIOB
CniiaBbl METaIOB. DIEKTPOXUMUUECKUHN PsifL
HaNpPsHKEHUH METaIIOB

XuUMHUYECKUE CBOMCTBA BAKHEHUIIINX METAIIJIOB
(HaTpwii, Kamui, KaabI[Ui, MATHUN, TFOMUHUI)
U UX COeIUHEHUMN

17

XUMHUUYECKHE CBOMCTBA XpPOMa, MEIU U UX
COEIMHEHUH

18

19

20

XUMHUYECKHE CBOMCTBA IIMHKA, JKEJe3a U UX
COEIMHEHUH

[Ipaktnueckas padota Ne 2. "Pemienue
3KCIIEPUMEHTANIBHBIX 3aj]ay 10 TEME
«Mertamibl»"

Hewmertamnsl, ux nonoxenue B Ilepuoguueckoin
CHCTeME XUMUYECKHUX d1eMeHToB []. M.
MenpeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB

21

dusznyeckre CBOUCTBA HEMETAIIIOB.
ANoTponys HEeMETALIOB (HA MPUMEpPE
KHCJI0poJa, cepbl, hochopa u yriepoaa)




XHUMHUYECKHE CBOIMCTBA TaJIOTCHOB, CECPBI U UX

22 . 1
COCTIMHEHUH

23 XHMquCKHue CBOICTBa a30ta, pocdopa u ux 1
COEIMHEHHUH

24 XI/IMquCKHue CBOICTBa yriiepoaa, KpeMHHS U UX 1
COEIMHEHUH

o5 HpHMeHeHI/ze BaXHEWIINX HEMETAIUIOB U X 1
COEIMHEHUH
O06o0011eHne ¥ cucTeMaTU3alys 3HaHUH 110 TeMe

26 «Hemeramnely. BeraucieHus o ypaBHEHUSAM 1
XUMHAYECKHUX PEaKINUH H TEPMOXUMHUYECKHUE
pacu€Thl
IIpakTudeckas padora Ne 3. «Pemenue

27 | SKCTIEpUMEHTAJBHBIX 33124 10 TeMe 1
"HemeTamnsr"»

28 KontponbHas pabota o Temam «MeTamib» 1 1
«Hemerabsp

29 Heopranuueckne 1 OpraHn4ecKue KHCIOTHI. 1
Heoprannyeckue 1 OpraHudecKue OCHOBAHUS
AMQoTepHbIe HEOPraHUYECKUE U OPraHHYECKHE

30 coequHeHMs. [ eHeTHYECKast CBA3b 1
HEOPraHMYeCKUX M OPraHMYECKHX BEIECTB
Posib xumuu B oOecrieueHNH SKOJIOTHYECKOiA,

31 SHEPreTHYSCKON U MUILEBOM 0€30MaCHOCTH, 1
Pa3BUTHU METUIIMHBI
IIpencraBnenns 00 0OMIKX HAYYHBIX TPUHIUIIAX

32 | MPOMBIIIJICHHOTO MOTYYeHHsI BaXKHEHIIINX 1
BEILIECTB

33 | UYenoBek B MHpE BELIECTB U MaTEPUAJIOB 1

34 | Xumus U 310pOBbE YETIOBEKa 1

OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34




YYEBHO-METOANYECKOE OBECIHHEYUEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA
e Xwumus, 10 kimacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. AkiimoHepHOE
obmiectBo «M3narensctBo «lIpocBemenne»
o Xumus, 11 xmacc/ I'abpuensia O.C., OctpoymoB WN.I'., CnankoB C.A. AKnoHEepHOE
obmectBo «M3marenscTBo «lIpocBemnienne»

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA
e Vpoku xumuu B 10 kimacce. Metonuueckoe nocodbue. ['abpuensu O. C., OctpoyMoB
N.T., Cnagxos C. A., Akcénona 11.B.

e VYpoxu xumuu B 11 xnacce. Metoauueckoe nocodue. I'abpuensa O. C., OctpoymoB
N.T., Cnagxos C. A., Akcénona 11.B.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://m.edsoo0.ru

https://yandex.ru/video/

https://uchi.ru/teachers/hometasks

https://resh.edu.ru/

https://infourok.ru/

https://uchitelya.com



https://m.edsoo.ru/
https://yandex.ru/video/
https://uchi.ru/teachers/hometasks
https://resh.edu.ru/
https://infourok.ru/
https://uchitelya.com/

