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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMUM Ha YpOBHE CpeIHEro 00111ero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (enepanbHON 00pa30BaTebHON MPOrpaMMBbl CPEIHETO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAApCTBEHHOM
obpasoBarensHoM cTtanpapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOTro npeaMeTa
«Xumus» B oOpa3oBaTelbHBIX oOpranmzanusx Poccuiickoit ®exepauuu, peamru3yrOmmMx
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTrpamMMbl, U OCHOBHBIX MoJoXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanuss B Poccuiickoii ®enepauun Ha mnepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXO0A0B K pa3paboTKe MHporpaMmbl MO XHUMHH, K OIpeAeNeHHI0 o0Iien
crpaTerun oOy4yeHus, BOCIIUTAHUSA U Pa3BUTHS OOYYarOIIMXCsl CPEACTBAMU y4eOHOro NpenMera
«Xumusa» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHILENTYaJbHBIE IOJ0XKEHUS
OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH L€JIeH, COAep)KaHUs, pe3yJbTaTOB OOYy4YEeHUs MU
TpeOOBaHM K yPOBHIO ITOATOTOBKU BBIIYCKHUKOB.

XuMuueckoe 00pa3oBaHME, IMOIy4aeMOE€ BBITYCKHUKAaMHU  00111e00pa3oBaTeIbHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpIIAIOIIMM 3TalloM pealu3ali Ha COOTBETCTBYIOLIEM eMy 0a30BOM YpPOBHE KIIFOYEBBIX
IICHHOCTEeH, MNpPUCYLIMX LEIOCTHOH CHCTeME XMMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IMPUPOJBI, (POPMUPOBAHMS MHUPOBO33PEHHMS M OOILEH KyJbTYypbl
YeJIOBEKa, a TaKKe OKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHUS K CBOEMY 3/0pOBBIO H
IpUpoAHOi cpere. Peanmsyercs xummuueckoe o0pa3oBaHue 00y4yaroMXCsl HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl CpeCTBAMH y4yeOHOro mpenMera «XUMHs», COAepKaHUe M MOCTPOCHUE
KOTOpOrO OINpe/ieieHbl B NpOrpaMMe IO XUMHH C Y4ETOM CrHenu(uKd HayKd XUMHH, e
3HAaYeHUs B TIO3HAHUU MPHUPOJBI U B MAaTEPUAIbHOM KM3HU OOIIECTBA, a TaKKe ¢ YUETOM OOLIMX
1ene U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPETHEro OOILEro
obpasoBanus B Poccuiickoii @eneparuu.

XuMUs Kak 3JeMEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0CcoO0YyI0 poJib B COBPEMEHHOM
LMBUIIN3AIlMU, B CO3/IaHUM HOBOH 0a3bl MaTepuanbHOW KyibTypbl. OHAa BHOCHUT CBOW BKJaJ B
(dbopMupoBaHUE PAllMOHATLHOTO HAYYHOTO MBINIUIEHUS, B CO3JJaHUE LIEJIOCTHOrO MPe/ICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE IPUPOJbI U YEIOBEKa, KOTOpOe (OPMUPYETCS B XUMUHU
Ha OCHOBE IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOXKH bIMH 00JIACTSAMU IPUMEHEHMUS.

TecHo B3auMOJEHCTBYSI € JPYrMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM 4YacTbl0O MUPOBOM KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
XKHU3HU KaKJ0ro ujeHa obmectBa. CoBpeMeHHasi XUMHUs Kak HayKa co3ujaTesbHasi, Kak Hayka
BBICOKMX TEXHOJIOTHIl HampaBiieHa Ha pelleHHe II00aJbHbIX MPo0JIeM YCTOHYMBOrO pa3BUTHA
YeJIOBEYECTBA — CBIPhEBOW, DSHEPreTHYECKOM, IHUIICBOM, 3KOJOTMYECKOW OC30MacHOCTH H
OXpaHbl 37J0POBBSI.

B coorBeTrcTBHM ¢ OOIIMMM LEISIMH M HPHHIUMIIAMH CPEIHEro OO0IIero oOpa3oBaHUS
conepkanue npeameta « Xumus» (10—11 kmaccel, 6a30BbIA ypOBEHb U3YUEHHS) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY OOYyYaromuXcsi, HEOOXOIUMYIO UM [
BBIPAa0OTKM MHPOBO33PEHUECKHX OPHEHTHPOB, YCIEUIHOIO BKJIIOUEHHUS B JKU3Hb COLIUYMA,
MPOAODKEHUST 00pa30BaHUs B pa3INYHBIX 00JIACTAX, HE CB3aHHBIX HEMOCPEJACTBEHHO C XUMHUEH.



CocraBnsommmM  mpeaMera «XUMHs» SBIAIOTCS 0a3oBble Kypcbl — «Opranuueckas
xuMus» U «OO01as U HeopraHuyeckas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpyKaHUsl KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOM HaYKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIFOYECHUEM
3HaHUN U3 OOLIEeH XMMUU) U OpraHudeckoil xumuu. ©opMupoBaHHE JTaHHOM CHCTEMbl 3HAHMM
IIpU W3YyYEHUHU MpeaMera o0ecHeurBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPHI XUMUHU.

CrtpykTypa comepkanusi KypcoB — «Oprannueckas xuMus» u «O01mas 1 HeopraHuveckas
XUMUs» cHOpMHUpPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOI'O MOAXO0Ja K MU3yYEHHIO
yuyeOHOro MaTepHaia M OOYCJIOBJEHAa HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWHA Ha
OIpeNENEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eckoil XMMHUU BELIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHS] OPraHUYECKUX COEAMHEHUH, a
TaKKE€ Ha YPOBHE CTEPEOXMMHUYECKHUX U AJIEKTPOHHBIX MPEACTABIECHUII O CTPOEHUHU BEIIECTB.
Cenenus 00 M3yyaeMbIX B Kypce BEILIECTBaX JalOTCS B Pa3BUTHM — OT YIJIEBOAOPOJAOB 10
CIIO)KHBIX OMOJOTMYECKM aKTUBHBIX coequHEHUi. B Kypce opraHmyeckoil XUMHUU MOTY4aroT
pa3Butue copMHpOBaHHBIE HA ypOBHE OCHOBHOTO 00mIero o0Opa3oBaHUsi TepBOHAaYaIbHbBIE
NPEACTABICHUS O XMMUYECKOM CBSA3H, KJIaCCU(UKALMOHHBIX MTPU3HAKAX BEILIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMHUUECKOU pEaKI1u.

[Ton HOBBIM yriaoM 3peHHs] B mIpeamere «Xumus» 0a30BOro ypoBHS paccMaTpHUBAETCS
U3yUYEHHBIH Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHUS TEOPETUUECKUN Marepuan Hu
(akTOMIOrnYeCcKre CBECHUS O BEllecTBaX U XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO61mas 1 HeopraHu4eckas XUMHUS» O0Yy4aIOUIMMCS MPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HayeHHe MEePHOAUUYECKOI0 3aKOHA C OOLIETEOPETHUYECKUX M METOI0JOTHYECKUX MO3ULIHM,
riy0Xe MOHATh HCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSICHSIOLIEH U IPOTHO3UPYIOILEH.

Enunas cucrtema 3HaHUM O BaXKHEHIIMX BEHIECTBAaX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNUH, a TAKXKE O XUMUYECKUX PEaKLUAX, X CYIIHOCTH U 3aKOHOMEPHOCTSIX NMPOTEKAHUS
nononHsiercss B Kypcax 10 w11 kiaccoB aneMeHTaMH  COAEp)KaHHUs, HMEIOIIMMHU
KyJIbTYPOJIOTMUYECKUA M TPHUKJIAJHOM XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHHUIO
B3aMMOCBSI3M XUMHUHU C JpYTMMHM HayKaMH, DacKpbIBalOT €€ poJib B II03HABATEIbHOW U
MIPAKTUUYECKON NEATEIbHOCTH 4YENIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXXEHHUS K IpoLEccy
TBOpYECTBA B O0JACTH TEOPUU U NMPAKTHUYECKUX NMPHIIOKEHUA XUMHH, TOMOTAIOT BBITYCKHHUKY
OPHEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALIUIO U MPUMEHATH €€ IS MOMOJHEHHUsS 3HAaHUW, PelleHU s
MHTEJUIEKTYaJbHBIX U SKCIIEPUMEHTAJIbHBIX HCCIIEN0BAaTENbCKUX 3aJad. B nenoM copepikanue
y4ebHOoro npeamera «XUMHUS» JaHHOTO YPOBHS M3Y4YEHHsI OPUEHTHPOBAHO Ha (popMUpOBaHHE Y
o0yyaronmxcs MHUPOBO33PEHUYECKON OCHOBBI 11 MOHUMaHUA (UIOCOPCKUX HIEH, TaKUX Kak:
MaTepualbHOE €INHCTBO HEOPraHMYECKOr0 M OPraHUYecKoro MUpa, 00yCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHMEM, [103HABAEMOCTh IIPUPOIHBIX SBJICHUIN MyTEM SKCIIEPUMEHTA
U pelleHus MPOTUBOPEUHUH MEXAY HOBBIMM (PaKTaMH M TEOPETHUECKUMM MPEANOCHUIKAMH,
OCO3HaHHUE POJM XMMHU B PELIECHUU DKOJIOTMYECKUX MpPoOJieM, a Takke MpodseM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUS HOBBIX TEXHOJOIHI U MaTEpPUaJIOB.

B muane pemieHus 3agad BOCHUTAHMS, pPa3BUTHS U COLUAIM3ALMM  OO0yYaIOLIMXCS
MPUHATBIE TPOTPaMMOM MO XUMHMHM IOAXOJbl K OMNpPENEJICHHUIO COAEpKaHUs U IOCTPOEHUS
peaAMeTa MpeayCcMaTpuBaoT (pOpMUpPOBaHHE YHMBEPCAJIbHBIX y4EOHBIX NEHCTBUM, MMEIOIINX
0a30BO€ 3HAYECHUE IS PA3JIIMYHBIX BUIOB JCSITEIBHOCTH: PEIICHHS MPO0JIeM, TIOMCKa, aHAIN3a U



00paboTkH HMH(POPMAIMKM, HEOOXOAMMBIX JUIsI MPUOOPETEHUS ONbITa MPAKTHYCCKOH W
MCCIIEIOBATEIIHCKON IeATEIbHOCTH, 3aHUMAIOIIEH BaYKHOE MECTO B O3HAHUH XUMUH.

B mpakTrke npernogaBaHus XMMUAW KaK Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHus, TaK U
Ha ypOBHE cpemHero oOmero oOpa3oBaHMsA, TMPH  ONPEICICHHH  COACPKATEIBHON
XapaKTePUCTUKH IEeH HW3YYCHHS NpeJIMeTa HAIpPaBICHHEM IEPBOCTEIICHHON 3HAYMMOCTH
TPaIUIIMOHHO TpU3HaéTcs (QOpMHUpOBAaHME OCHOB XUMHUYECKOW HAayKd Kak 00JacTH
COBPEMEHHOT'O E€CTECTBO3HAHMS, NPAKTUYECKOH IEATEILHOCTH YeNOBEKa M KaKk OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJnbTypbl. C METOAUYECKOM TOYKM 3pEHUs TaKOM MOAXOoA K
OTIpENETICHUIO 1IeTIei M3yUeHHs IPeAMETA SIBISIETCS BIIOIHE OMPABJIaHHBIM.

CornacHo JaHHOW TOYKE 3pPCHUS TJIABHBIMU LEJSIMH U3YUCHHUsS MpeaMera «XUMHsS» Ha
6a3oBom ypoBHe (10 —11 xi1.) sBASFOTCS:

e (GopMHpOBAaHME CHUCTEMbl XUMHUYECKUX 3HAHUU KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBCHHO-HAYYHONH KapTUHBI MHpa, B OCHOBE KOTOPOH JIGKAT KJIFOYEBBIC MOHSITHS,
(dbyHIaMeHTaIbHbIE 3aKOHBl U TEOPHH XMMUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W MOHUMaHUE
CYUIHOCTH JOCTYITHBIX 000011IeHN MUPOBO33PEHUYECKOI0 XapaKTepa, O3HaAKOMJICHHE C UCTOpUEi
UX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHUPOBAaHWE W PA3BUTHEC MPEACTABICHUN O HAyYHBIX METO/AAX MO3HAHUS BEUISCTB U
XUMHYCECKUX PEAKIMi, HEOOXOAMMBIX I NMPUOOPETCHHS] YMCHHI OpPUEHTHPOBATHCS B MUPE
BEIICCTB M XUMHYCCKHX SIBIICHUH, WMCIONIMX MECTO B TMPHUPOAC, B TPAKTHICCKOW W
IIOBCEIHECBHOM KU3HMU,

® pa3BUTHE YMEHUH U CIOCOOOB JAEATENBPHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
O00BSICHEHHEM XMMHYECKOTO SKCIIEPUMEHTAa, COOJIIOCHUEM IPaBUI 0€30MacHOro OOpalieHus ¢
BEIIECTBAMU.

Hapsny c stum, copepxaTenbHas XapaKTepUCTHKA IIeJiel U 3a1a4 M3y4eHUs IpeaMeTa B
porpamMme Mo XHMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMH
B cHCTeMe cpemHero ooOmiero oOpaszoBanus. CeromHss B TpENOJaBaHUM XUMUHU B OOJbIICH
CTCIICHW OTHAETCS TMPEANOYTCHUE IPAKTUYECKOM KOMITOHCHTE COJCp)KaHHUS OOYUCHHUS,
OPMCHTHPOBAaHHOW Ha TIOATOTOBKY BBIMNYCKHHKA OOIIEOOpa30BaTEIbHONW  OpraHU3alluH,
BJIAJICIOIIEr0 HE HaOOpOM 3HAHWH, a (PYHKIMOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh croco0amMu U
YMCHHUSIMH aKTHBHOTO TOJIYUCHHUS 3HAHWA M MPUMCHECHHUS WX B PCAbHOW JKU3HH JUJISl PEIICHUS
MPAKTHYECKUX 3a/1a4.

B cB3u ¢ 3THM mpu U3ydeHUH TmpeaMera «XUMHUsS» JIOMHHHPYIONIee 3HAauYeHUe
MPHOOPETAIOT TAKKE [N U 33/1a9H, KaK:

amanrtanus OOy4JaromMXCs K  yCIOBHSM  JWHAMHUYHO  Pa3BUBAMOIIETOCS MUPA,
(dbopMUpOBaHHWE WHTEIUIEKTYaJIbHO pA3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpPa3OBaHHIO,
COTPYAHHYECTBY, CAMOCTOSTEIBPHOMY TMPHHATHIO T'PAMOTHBIX PEHICHWA B KOHKPETHBIX
KU3HEHHBIX CUTYAIlHsX, CBA3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dopmupoBaHue y O0OydYalOIUXCS KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIsl pa3iIMUHBIX BUIOB ACATEILHOCTH: PEUICHHS MPOOIeM,
MOMCKa, aHaimM3a W 00paboTKM HHOOPMAIMK, HEOOXOAUMBIX IS IPHOOPETEHHUS OIbITa
NesITeNbHOCTH, KOTOpasi 3aHHMAaeT Ba)KHOE MECTO B MO3HAHUM XMMHH, a TaKXKe JJIsI OLIEHKHU C
MO3UIINI KOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKUX ITPOIIECCOB
Ha OpraHM3M YelIOBEeKa U MPHUPOIAHYIO CPENY;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, HMHTCIUICKTYa IbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
o0yyarommxcs: CHOCOOHOCTH CaMOCTOATEIbHO NpPHOOpEeTaTh HOBbIE 3HAHUSA MO XHMHHU B
COOTBETCTBHH C )KM3HECHHBIMHU IMOTPEOHOCTSMH, UCIIOJIb30BATh COBPEMEHHBIC HH(DOPMAIIMOHHBIC



TEXHOJIOTUH VISl TIOMCKA U aHaIM3a y4yeOHOH U HayYHO-MONYJIIPHON MHPOPMAIIMU XUMHYECKOTO
CoflepXKaHUS;

bopMHUpoBaHuE U Pa3BUTHE y 00YHAIOLIUXCS ACCOLMATUBHOIO U JIOTMYECKOI0 MBIIUIEHHUS,
Ha0JII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBbI, B
YaCTHOCTH, IPU NJIAHUPOBAHUH U IPOBEIECHUH XUMUUYECKOI'0 IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOy4arommxcsd YOSKIEHHOCTH B TyMAaHMCTUYECKOW HaNpaBICHHOCTH
XUMHUM, €€ BaXXHOM poium B  peumieHUuH IJI00albHBIX  MPOOJieM  palMOHAIBLHOTO
MPUPOAOIOIB30BAHUS, TOMOJIHEHUSI SHEPreTUUECKHX PECYpPCOB M COXPAHEHUS] IPUPOTHOIO
paBHOBECHS, OCO3HAaHUSA HEOOXOAMMOCTH OEpEKHOrO0 OTHOLIEHHS K IPUPOJIE MU CBOEMY
3/I0pOBBIO, a TAK)KE NMPUOOPETEHUS OMBITAa UCIOJIb30BAHUS MOMYUYEHHBIX 3HAHUN JUISl IPUHATHS
IPaMOTHBIX PEIICHUH B CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B yuebHOM 1utaHe cpemHero oomero odpa3zoBaHHs MpeaMeT « XUMHs» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB MpeAMETHOM obnactu «EcTecCTBEHHO-HAayUHbIE IPEAMETBI.

OO1ee uncno 4acoB, OTBEAEHHBIX JJIs U3YUYEHHs] XMMHUHU, Ha 0a30BOM YPOBHE CpPEIHEro
obmrero obpasoBanms, coctaBisier 68 vacoB: B 10 kmacce — 34 vaca (1 yac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezeno).

COJAEP KAHUE OBYUYEHMUSA ITPOI'PAMMBI 110 XUMHUHU
(BA3OBBII YPOBEHbD)
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckne OCHOBBI OPraHNYeCKOM XMMHUHU

IIpenmeT opraHM4eckoil XMMHH: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B IOJIyYCHUH
HOBBIX BEILIECTB U MaTepualioB. Teopus CTpOeHHs opraHu4ecKkux coequHeHuil A. M. bytneposa,
e€ ocHoBHble moJOXeHUs. CTpyKTypHble (GOpMYJIBI OpraHMYecKMX BeulecTB. [ omosorus,
n30MepHs. XMMUYECKasi CBS3b B OPraHUYECKUX COCUHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o0  KjJaccMQUKAlMM  OpraHUYECKUX  BemecTB.  HomeHknaTypa
OpPraHMYEeCKUX COEAMHEHMH (cucTeMaThyeckas) W TpPUBHAJIbHBIE Ha3BaHMUS Ba)KHEHMIINX
MIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BEIECTB.

OKCIepUMEHTAJIbHbIE METO/bl U3yUEHHUS BEIIECTB M UX IPEBPALICHUI: 03HAKOMIIEHHE C
o0pa3namMu OpraHWYecKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, MOJCIHPOBAHHE MOJIEKYI
OpPraHWYeCKUX BEUIECTB, HaOJIOJEHUE U ONHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB 11O
IIPEBPALLEHUIO OPraHUYECKUX BELIECTB IIPU HarpeBaHuM (I1aBjieHHE, 00YIIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

ANKaHbl: COCTaB U CTPOEHHUE, FOMOJOTMYECKHH psaA. MeTaH m 3TaH — mpocreinme
IpeCTaBUTENIM aJKaHOB: (M3MYECKHMEe M XHUMHUYECKHE CBOHCTBA (peaklMM 3aMelleHHs U
TOpeHus), HaXOXAEHUE B IPUPO/IE, OTYyUEHHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psifl. DTWIEH U NPOMNWIEH — IpOoCTeHIINe
IIPEACTAaBUTENIN AJKEHOB: (M3MUECKHME W XUMHMUYECKHE CBOWCTBA (peakUMU TUAPUPOBAHUS,
raJloreHupoBaHus, TUAPaTalii, OKUCICHHS U TOJUMEpU3aliH ), IOJyYeHHE U IPUMEHEHUE.

Ankanuensl: Oytaguen-1,3 u merundyranuen-1,3: cTpoeHHe, BaXKHEUIINE XUMHYECKUE
cBoiicTBa (peakuus nonuMmepusanun). [losyueHne CHHTETHUECKOro KaydyKa U PE3UHbI.

AJNKUHBL: COCTaB M OCOOEHHOCTM CTPOCHHS, TOMOJIOTHUECKUH pAl. AIETHIeH —
MPOCTEHINNI MpeICTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3HUECKHe U XUMUYECKHE CBONCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHUS, THPAaTALlUU, TOPEHNUS), TOJIYyYCHHUE U TIPUMEHEHUE.



Apenbl. benzon: cocraB, crpoeHue, (pusHueckre W XMMHYECKHME CBOWCTBA (peaKiuu
raJIOTeHUPOBAaHUSl U HUTPOBAHHUA), IOJydye€HUE U TNpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuyeckue ceolcmea (Peaxkyuu 2ai02eHUpo8anus U HUMpoBanus), noayueHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXAY YIVIEBOAOPOJaMH,
MPUHAJIeKAIIUMHU K pa3IMYHbIM KJlaccaM.

[TpupoaHble UCTOYHHUKHU YTiIeBONOpOoaAoB. [IpuponHblil Ta3 U momyTHbIE He(TAHbIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. Crocobbl mnepepaboTku HedTU: TMEeperoHkKa, KPEeKUHT
(TepMuuecKHii, KaTadUTUYeCKuil), muponu3. [IpoaykTel nepepaboTku HEDTH, UX IPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yrosib ¥ MPOAYKTHI €ro nepepadoTKH.

OKCIepUMEHTAJIbHbIE METO/Ibl U3yUEHHUS BEIIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
oOpa3namu rractMacce, KayqdykoB M pe3uHbl, kKomekinn «Hedts» u «Yromsy, MmogenupoBanue
MOJIEKYJ1 YTJIEBOAOPOAOB U TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUUYECKONW DPabOTHI:
MIOJTy4yEHHE STUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnrlie 3amaumn.

Bblunciienuss no ypaBHEHUIO XHMHYECKOH peaknuuu (Maccel, 00b&Ma, KOJIMYecTBa
MCXOJHOTO BELIeCTBA WJM TNPOAYKTa pPEaKIUH II0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 HCXOAHBIX BEIECTB MM POAYKTOB PEAKIIUN).

Kucsopoacoaepaxamue opranndeckue coeiMHeHUs

[IpenenbHble OAHOATOMHBIE CHMPTHL. MeTaHOA M 3TaHON: CTPOEHHE, (PU3MUYECKHE U
XMMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMHM METAJUIaMHU, rajoreHOBOJOPOAAMM, TOPEHUE),
npuMeHenue. Bonopoausle cBA3U MeXly MOJIeKyJIaMu ciupToB. JlelicTBHe MeTaHoa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBeKa.

MHoroatoMHble CHOUPTHL. ODTWIEHIJIMKOIAb M TJMIEPUH: CTpOeHHe, (PHU3UYECKHE HU
XMMHYECKUE CBOICTBA (B3aUMOJECHCTBUE CO LIEIOUYHBIMU METAJIJIAMU, KaueCTBEHHAas peakliys Ha
MHOT0OaToOMHbIe cnupThbl). [leificTBe Ha opraHu3Mm uenoBeka. lIpuMeHeHue riunepuHa u
STUJIEHTJIUKOJISL.

®eHon: CTpoeHHE MOJIEKYNbI, (PU3NYECKHMEe M XHMHUYECKHe CBOHcTBA. TOKCHYHOCTH
¢denona. [Ipumenenne denomna.

Anbneruapl M kemowuvl. DopMmanbaeruj, aneTaubAeTui: CTPOEHUE, (usnueckue u
XMMHMUYECKUE CBOMCTBA (peaklMM OKUCICHMS M BOCCTAHOBJICHMS, KaUECTBEHHBIE DPEAKIIMH),
MOJTyYeHH e U TPUMEHEHUE.

OnHOOCHOBHBIE IpeJesIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAasi KHCIOTHI:
cTpoeHue, (pu3ndeckue 1 XuMHUYECKHUe CBOWCTBA (CBOICTBA, 00IIMe AJIs Kiacca KUCIIOT, peaklus
sTepuduKanun), nojaydyeHue U mnpuMeHeHue. CrTeapuHOBas U OJEUHOBAas KHCIOTHI Kak
IpeCTaBUTENN BBICHIMX KapOOHOBBIX KHUCIOT. MbuUla KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOMOIIIEE AEUCTBHE.

Cnoxsble 3pupbl Kak IPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MAPOIN3 CIOXKHBIX 3(UpOB.
Kupsr. I'mppommus xxupos. [Ipumenenue xxupos. buosiorndeckas posib )KUPOB.

VYraeBoasl: cocTaBs, Kiaaccu(uKanus yrieBoaoB (MOHO-, M- U Moaucaxapuibl). ['moko3a —
MPOCTEUINI MOHOCaXapHa: OCOOEHHOCTH CTPOCHHUS MOJIEKYJbl, (PU3NYECKHME U XUMHUYECKUE
cBoiictBa (B3aumojeiictBue ¢ rugpokcugoM wmeau(ll), oxmcneHne aMMHauHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHUE B TMPHPOJE,
npuMeHeHue, Onoaornyeckas posib. @otocunTe3. OpyKTo3a Kak H30Mep TITHOKO3BI.

Kpaxman u nemnono3a Kak nIpupogHble noiauMepsl. CTpoeHHe KpaxMmaia M LEIUIIOJI03bI.
dusnueckre U XMMUYECKHUE CBOMCTBA Kpaxmasla (THIPOJIN3, KAaUeCTBEHHAs! PEAKLIUS C HOJIOM).



DKClepUMEHTAJIbHBIE METO/Abl M3YYEHMsI BEILECTB M MX IIPEBpAILECHUN: NPOBEIEHUE,
HaOJII0JIeHNEe U ONHUCaHHE JAEMOHCTPALMOHHBIX OIBITOB: I'OPEHHE CIUPTOB, KaueCTBEHHBIE
peakuuMu OAHOATOMHBIX CHHUPTOB (OKMcCIeHue »TaHona okcuaoM menu(ll)), MHOroaToMHBIX
cnupToB (B3amMojeicTBue rmmepuHa ¢ ruapoxcuaom wmeau(ll)), ampaernnoB (okucieHue
aMMHa4dHBIM pacTBopoM okcuga cepeopa(l) u rumpokcumom wmemu(Il), B3zaumopeiicTBue
Kpaxmajga C HOJIOM), TPOBEICHHE MPAKTUIECKON paboOThI: CBOWCTBA pacTBOpa YKCYCHOU
KHCIIOTHI.

Pacuérnble 3anaum.

Bblunciennss mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIECTBA WJIM IMPOAYKTa PEAKIUH IO H3BECTHBIM Macce, 00BEMY, KOJINYECTBY
OJTHOT'O M3 HCXOJHBIX BEIIECTB WIH IPOJYKTOB PEaKIUN).

AzoTcoaepkaliie OpraHu4eckie COeIMHEHUS.

AMHMHOKUCIIOTHI Kak aM(OTepHbIE OpraHudecKkue coequHeHus. @Ousuueckue u
XMMHUYECKHME CBOWCTBA AMHUHOKHCIOT (Ha MpUMepe TIuIMHa). buomornuyeckoe 3HauYeHHE
aMuUHOKHUCIOT. [lenTuael.

benku kak nmpupoaHble BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUuYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOIHCTBa OENKOB: THAPOIHM3, EHATYypallus,
KayeCTBEHHBIE peakluu Ha OesKH.

DKclepyuMeHTallbHble METOABl M3y4YeHHs BEIIECTB M HMX IpEeBpalleHuil: HaOJoAeHue u
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB IpH HAarpeBaHUU, LIBETHbHIE
peaxiuu OeKoB.

BbicokomosiekyJIsipHbIE COeINHEHUS

OcCHOBHbIE TOHSTHS XMUMHHM BBICOKOMOJIEKYJSIPHBIX COEAMHEHHUH: MOHOMED, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IMOJMMEpPU3aLUU, CpelHsAs MoJeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — OJMMEpU3aliHs U MOJUKOHIEHC AUl

DKcIlepUMEHTaIbHbIE METO/bI U3yUEHUS BEIIECTB M UX IPEBPALICHUN: 03HAKOMIIEHUE C
o0pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBA3H.

Peanusanus MeXnpeaAMETHBIX CBSI3€H NMpU M3Yy4EeHUHM opraHudeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI YE€pe3 MCIOIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK H
MOHSTUH, SBJISIOIMIMXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIe MOHSTHUS: SBJCHHE, HayudHbIH (akT, TMIOTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukanus, TMEepUOIUYHOCTh, HAOMIONEHHE, W3MEpeHue,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE.

®dusznka: MaTepusi, JHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPre€TUYECKUNA YPOBEHD,
BEIIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIlecTBa, (U3NYECKUE BEIMUYUHBI U €IMHUIIBI
UX U3MEPEHMUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCUHTES,
OMOJIOrMYECKU aKTUBHBIE BellecTBa (0€JIKH, YTJIEBObI, )KUPbI, PEPMEHTHI).

['eorpadusi: MuUHEpasbl, TOPHbIE TOPOABI, 10JE3HbIE HCKOMAeMbl€, TOIUIUBO, PECYPCHI.

TexHosiorus: NUIEeBble IPOAYKTHI, OCHOBBI PAllMOHATIBHOIO MMUTAHUS, MOIOLIHE CPECTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE Tpenaparsl, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI XMMHH



XUMHUYECKHH d3JeMeHT. AToM. Sapo atoma, H30TONBL. DJIEKTpOHHAs 000JO0YKa.
DHepreTMYecKue ypoBHH, IOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 3eMeHTsl. OCOOEHHOCTH
pacripeziesieHust 3JeKTPOHOB MO0 OpOUTAJIIM B aToMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpOHHAas KOHQUTrypalus aTOMOB.

Ilepuonmuecknii 3akoH u Ilepuogmyeckass cucrema xumuuyeckux dnemeHtoB J[. U.
MenneneeBa. CBs3p nepuoandeckoro 3akoHa u Ilepuogudeckoil cHUCTEMBl XHMHMYECKHX
anemenToB J[. 1. MenneneeBa ¢ COBpPEMEHHONW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BEIIECTB
10 IpynnaM U nepuogam. 3HaueHue MepuoINIECKOro 3aKOHa B pa3BUTUU HAYKH.

Crpoenue BemecTBa. XHUMHYECKass CBs3b. BHIBI XUMHUYECKOW CBsI3M (KOBaJIeHTHAs
HENOJISIpHas. W TOJsApHas, MOHHAs, MeTajyindeckas)). MexaHn3Mbl oOpa30BaHUs KOBAJIEHTHOMU
XUMHUYECKON cBsi3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). Bomoponnas cBs3b. BaneHTHOCTS.
OnexTpooTpunarenbHocTh. CTeneHb okuciaeHus. IoHbl: KaTHOHBI M AHHOHBI.

BemecTBa MOJNEKYJSIPHOIO M HEMOJIEKYJISIPHOTO CTPOECHHUA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIlECTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBHCHUMOCTb CBOWMCTBA BEIIECTB OT TUIA
KPUCTAJIJINYECKON PEIIETKH.

ITonatue o nucnepcHbIX cucreMax. McTtunHable U KoJmouaHble pacTBOpbl. MaccoBas 1o
BEIIIECTBA B PACTBOPE.

Krnaccupukanus HeopraHmdyeckux coenmHeHuil. HoMmeHknaTypa HeopraHMYecKHX
BelecTB. ['eHeTMdeckass CBs3b HEOPraHMYECKMX BEIIECTB, MPUHAUICKAINUX K pa3IndHbIM
KJIaccaM.

Xumnueckast peaknus. Knaccudukanuss XMMHUYECKHUX pEaKIMil B HEOPraHUYECKOW WU
OpPraHMYECKOM XUMHUU. 3aKOH COXPaHEHUs MAacChl BEUIECTB, 3aKOH COXPAHEHHUs U IIPEBPALLECHUS
SHEPrUM NPH XUMUYECKUX PEAKIIHSIX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMBbIE PEAKIIMH.
Xumnueckoe paBHOBecue. DakTophl, BIMSIONIME HA COCTOSHHE XUMHUYECKOI'O PABHOBECHS.
ITpunnun Jle [laTense.

OnexrponuTrdeckas auccouuanus. CuiabHbIE W ciadble A1eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEILIECTB: KUCAsl, HEHTpaibHasl, IEJI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIepUMEHTAJIbHBIE METO/bl M3Y4YEHHS BEIIECTB M MX IPEBpPALICHUMN: JIEMOHCTPALUs
tabmun «llepuoanueckas cucrema xumuueckux siaemeHToB [I. M. MenneneeBay, usydeHue
MozeNnel KpUCTAUIMYECKUX pelEToK, HaOIIoleHHe W ONMCAaHUE JIEMOHCTPAL[MOHHBIX U
71a00paTOPHBIX OMBITOB (pa3loKeHue IEepoKCHJIa BOJOpPOAAa B MPUCYTCTBUM KaTalau3aTopa,
OIIPENIETICHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBIO YHMBEPCAJIbHOIO MHIMKATOPA, PEAKLIMU
MOHHOrO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BiusHue pa3auyHbIX (AKTOPOB Ha
CKOPOCTb XMMHUYECKOH PEaKLIUM».

Pacuérnsle 3anaun.

Pacuérbl o ypaBHEHUSIM XHUMUYECKUX pPEaKLUii, B TOM YHCII€ TEPMOXUMUYECKUE PACUETHI,
pacy€Tsl ¢ MCIOJIb30BAaHUEM MOHATHUS «MACCOBAsl 10J1S BELIECTBAY.

Heoprannveckasi Xumusi

Hemerambl. [lonoxkenue HemeraioB B Ilepmoanueckoil cucreMe XHMHYECKHX
anementoB J[. M. MenneneeBa U 0COOGHHOCTH CTpOeHHUs aTOMOB. Pu3Nyeckue CBOWCTBa
HEMETaJUIOB. AJIOTPOIHS HEMETAIIOB (Ha IMpUMepe KUCIopoaa, cepbl, pocdopa u yriepona).



XuMHYECKHE CBOICTBA Ba)KHEHIIMX HEMETaJuIoB (TajJloreHoB, cephl, a3ota, ¢ocdopa,
yIiIepoJa ¥ KPEeMHHsI) M UX COCIUHEHUN (OKCUIOB, KHCIOPOACOAEPKAIINX KUCIOT, BOAOPOIHBIX
COCTMHEHUM ).

IIpumeHeHne BaKHEH X HEMETAJIOB U UX COCANHEHU.

Merannsl. [lonoxenue merawioB B [lepruonnueckoil cucreMe XUMUYECKU X 3JIE€MEHTOB /.
N. MenneneeBa. OcoOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 00OJOUEK aTOMOB MeTayioB. OOmue
¢usnyeckue cpoiicTBa MeTayuioB. CIUIaBbl METANIJIOB. DJIEKTPOXUMHUYECKUN psiji HampsHKeHUH
METAaJIOB.

XUMHUYECKHEe CBOMCTBA BaXHEWITUX METAUIOB (HATpUM, KaJiui, KaJblMi, MarHuu,
ATIOMUHUN, IUHK, XPOM, KeJIe30, MEIb) U UX COCAMHEHUII.

OO61mue criocoObl mony4eHus MerasuioB. [IpumeHeHne MeTamioB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHsS BEIIECTB M WX IMpEBpallCHUN: H3ydeHUe
KOJUIeKIIMU «MeTamibl M CIUlaBbl», 00paslloB HEMETAUIOB, pEUIeHHE HKCIEepUMEHTaJbHbIX
3aja4y, HaOMIOJIEHWE ¥  ONUCAHHE JIEMOHCTPAIMOHHBIX U  J1aOOpaTOPHBIX  OIBITOB
(B3aumojeiicTBUE THAPOKCUJA ATIOMUHHUSA C pAacTBOpAMU KHMCIOT U LIEJIOYEH, KaueCTBEHHBIE
peaKuuy Ha KaTHOHBI METAJIOB).

Pacuérnrlie 3amaumn.

Pacuérel Macchl BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJIMYECTBY BeEIECTBA,
Macce uian 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMus 1 )KM3Hb

Ponp xumuu B oOecriedeHnr 3KOJIOTHUECKON, SJHEPreTHUYECKON M MUIIEBON 0€3011acHOCTH,
pa3BUTHM MenuIUHBL [lOHSATHE O HAyYHBIX METOAAaX ITO3HAHUSI BEIIECTB U XHUMHYECKUX
peakiui.

[IpencraBnenust 00 OOmMUX HAYYHBIX MPUHIUIIAX TMPOMBIIUICHHOTO TOJTy4YeHUs
Ba’KHEHUINNX BEIIECTB.

UYenoBek B MHUpE BEIIECTB M MAaTEpUANIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKH, CTEKJIO, KepamMHuKa, MaTepuajbl s 3JIEKTPOHUKH,
HaHOMAaTEPUAJIbl, OPrAaHMYECKHE U MUHEPAILHBIE YI0OpEHUs.

XuMHUsI ¥ 340pOBbE UENIOBEKA: IMpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX IMpENapaToB,
npaBuia 0€30MacHOr0 UCIIOIb30BAHUS MTPENapaToB OBITOBOM XMMHUH B TIOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3eil Mpu M3ydeHUuu oO0IIeld U HEOPraHWYeCcKOW XUMUU B
11 kjacce ocyuiecTBISeTCS UYepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHbIX MOHSITUH,
TaK U MOHATUH, SBIIAIOMINXCA CUCTEMHBIMM JUJISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmue ecrecTBEHHO-HAYYHbIC IOHATHS: HAy4yHbId (akT, TUMoTe3a, 3aKOH, TEOpHs,
aHanM3, CHUHTE3,  Kjaccu(uKaius,  MEPUOAUYHOCTb,  HAONIOJCHUE,  IKCIIEPUMEHT,
MO/ICITMPOBaHUE, U3MEPEHUE, SIBJICHUE.

®duzuka: mMatepusi, PHEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HMOH, M3OTOI,
pPaaroOaKTUBHOCTh, MOJICKYJIa, DHEPreTUYECKU YpPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, PU3NUECKUE BEIIMYUHBI U CUHULIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kneTtka, oOpraHums3M, 3KocucTeMa, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, OOMEH BEIIECTB B OPraHU3MeE.

['eorpadusi: MUHEpaIBI, TOPHBIE TOPOABI, TOJIE3HBIE UCKOMAeMbI€, TOIUTHUBO, PECYPCHI.



TexHnonorus: XHUMHYCCKasA IMPOMBIIIJIICHHOCTD, MCTaJIyprus, IIpOHU3BOACTBO
CTPOUTCIIBHBIX MaTepuaaos, CEIIbCKOX 035 CTBCHHOC IMpOn3BOJCTBO, numoieBas
IMPOMBIIIJICHHOCTD, Q)apMaueBTqu(:Kaz MPOMBIINIJICHHOCTb, IPOU3BOACTBO KOCMCTUYCCKHUX
nmpenapaTroB, NPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB, JJICKTPOHHAA IMPOMBILNIJICHHOCTD,
HaAHOTCXHOJIOTUH.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI IO XUMHUUN
(BA3OBBI YPOBEHbD)
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOEHHUSA OO0y4aroUIMMMCS
IIPOrpaMM CpEIHEro ooOmero odpa3zoBaHust (JMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHo-Meronnyeckoii OCHOBOW sl pa3pabOTKM IJIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpPEIHEro O0IIero o0pa3oBaHMsI ABISETCS CHCTEMHO-IESTeIbHOCTHBIN MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHUS IpeaMeTa «XUMHsS» Ha YpPOBHE cpeqHero oOiero oOpa3oBaHUs
BBIJICJICHBI CJIEAYIOINE COCTaBIIAIONINE:

OCO3HAaHHE OOYYaIOUIMMHUCH POCCHMCKON I'pa)kJaHCKOW HMJIEHTUYHOCTH — T'OTOBHOCTHU K
CaMOPAa3BUTHUIO, CAMOCTOSTEILHOCTU M CAaMOOIPEEIIEHUIO;

HaJINYME MOTUBALIUU K O0Y4EHUIO;

LIEJIEHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KJIFOYEBBIX
LIEHHOCTEH U NCTOPUYECKUX Tpaauluii 0a30BOI HAYKU XUMUU;

TFOTOBHOCTh U CIIOCOOHOCTH OOYy4aroLIUXCsl PYKOBOJACTBOBATHCS B CBOEH JESATENbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IPUCYIIMMH ILE€IOCTHOH CHCTEME XUMHUYECKOIO
o0pa3oBaHus;

HaJIMYue MPaBOCO3HAHUS JKOJOTMYECKOW KYJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOMTD KU3HEHHBIE IIJIAHBbI.

JIn4HOCTHBIE pe3ybTaThl OCBOEHHMS MpeAMeTa «XUMHUS» JIOCTUTalOTCsi B EIUHCTBE
yu4eOHOH U BOCHHMTATEIbHOM JACSITENBHOCTH B COOTBETCTBUM € TI'yMaHHUCTHYECKHMH,
COL[MOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMM M HJ€ajlaMH POCCUHCKOro
IpaXJaHCKOTO OO0IIeCTBa, NPHHATHIMA B OONIECTBE HOPMAMHM M TPaBHJIAMH IIOBEICHHS,
CIOCOOCTBYIOIIMMHU IIpOIieccaM CaMOIIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOI'O CTaHOBJIEHUS
JMYHOCTHU 00YYaIOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMmera «XHUMHS» OTpakaroT c(HOpMHPOBAHHOCTh
OIbITA TIO3HABATEJBHOW M NPAKTUYECKOH JeATeNbHOCTH O0ydYaroluxcs IO peaau3aluu
IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH!

1) rpa:knaHCcKOro BOCIIUTAHUS

OCO3HAaHHUS 00Y4YaIOUIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIPaB M O0sI3aHHOCTEH, yBa)KEHHs K
3aKOHY U IIPAaBOMOPSIKY;

IPEACTaBICHNUS O COLMAJBHBIX HOPMax M MpaBUJIaX MEKJINYHOCTHBIX OTHOLIEHHH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIbHOCTU MPU CO3/1aHUU YUEOHBIX ITPOEKTOB,
pelieHuy y4eOHbIX U T03HABATEIbHbIX 3a/1a4, BBIMOIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH NMOHKMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTryMEHTHI IPYTuX
IIPY aHAJM3€ Pa3InYHBIX BUAOB yUEOHO! JeATeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS



LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAydYHOMY HAacJlEeIUI0 OTE€YECTBEHHOMU
XUMUH;

YBaXXEHUSI K TMPOIECCY TBOPYECTBA B 00JACTH TEOPUU W TMPAKTUYECKOT'O MPUMEHCHHS
XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTIKEHUS HAYKH €CTh PE3YNbTAT JJIMTEIHHBIX HAOIIOICHUH,
KPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, ITOCTOSHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

UHTEpeca U T[I03HAaBATEIbHBIX MOTHBOB B TIOJYyYEHHHM U TMOCIEAYIOIIEM aHaju3e
WH(pOpPMAIUHU O TTEPETOBBIX JOCTHKECHUIX COBPEMEHHOM OTEUECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOI0 TOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKHMHU SIBICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEICHHE W TMOCTYNKM CBOMX TOBApHUILIEH C MO3ULIUN
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHME MOCIEICTBUI 3TUX MOCTYIIKOB;

4) dopMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMaHUs LEeHHOCTell 370poBoro M Oe3omacHOro oOpas3a KH3HU, HEOOXOIWMOCTH
OTBETCTBEHHOI0 OTHOIIEHHS K COOCTBEHHOMY (PH3NYECKOMY H IICUXHUUECKOMY 3/10POBBIO;

coOmoieHns mpaBuil 0e30MacHOro oOpalleHHsl ¢ BEHIeCTBAMU B OBITY, MOBCETHEBHOM
KU3HU U B TPYJIOBOH 1€ TEIBHOCTH

MOHUMAHUs 1EHHOCTH TPaBWI WHAUBUAYAJHbHOTO M KOJUIGKTHBHOTO O€30MacHOro
TOBECHUS B CUTYAIUSIX, YTPOXKAIOUINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJIEACTBHN W HENPUITHS BPEAHBIX MPHUBBIUEK (YIMOTPEOJCHHs aJKOTrOJid,
HapKOTUKOB, KypeHUs);

5) TpyaoBOIro BOCIMTAHUSA:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIENOBATEIHCKOW JIeATeIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUECKOW U IPYTUX BHIAX JESTEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHUE€ B PpEUIEHUH MPAKTUYECKUX 3aJad COLMaIbHOU
HaIIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3y4eHHUI0 Mpodeccuil pa3iMyHOro pojaa, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUsI MPEAMETHBIX 3HAHUH 10 XUMUU;

YBa)X€HUS K TPYNY, JIIOJSIM TPy/Aa U pe3ybTaTaM TPYJIOBOU E€ATEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHAYQJIbHOH TpaeKTOpHUH 00pa3oBaHUS,
Oyayuieil mpodeccun U peanu3alii COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH K XUMUU, UHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0J1I0TMYECKOr0 BOCTIMTAHMSI:

HKOJIOTUYECKU 11eTIeCO00pa3HOro OTHOLICHUS K MPUPOJE, KaK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emiie;

MOHUMAaHUS TI00ATBHOr0 XapaKkTepa HKOJOTHYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLIMAIBHOU CPENbL;

OCO3HAHMST HEOOXOUMOCTH HCIIOIb30BaHUS JOCTUKEHUN XUMUU ISl PEIICHUS BOIIPOCOB
paloOHAIbHOIO TPUPOIONOIb30BaAHUS;

AKTUBHOT'O HEMPUATHUS JCHCTBUHN, MPUHOCAIIUX BPEI OKPYXKAIOIIEH MPUPOTHON Cpere,
YMEHUS MPOTHO3UPOBATH HEOJATONPHUSTHBIE DKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMACMBIX
JIEHCTBUY U IPEAOTBpALIATh UX;

HaJM4Msl Pa3BUTOTO 3KOJOTMYECKOrO MBIIIJICHHUS, 3KOJIOTMYECKOM KYJbTYphl, OMNBITA
NEeSTEIbHOCTA  DKOJIOTMYECKOM  HampaBlI€HHOCTH, YMEHHsS PYKOBOJICTBOBATbCS HMH B



M03HABATENbHOM, KOMMYHUKATUBHOW U COIIMAILHOM MPAKTUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSTH UACOIOTHH XeMOopooHH;

7) IEeHHOCTH HAYYHOTO O3HAHMSA:

chOPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKU;

MOHUMAaHUs CHeMU(UKH XUMUU KaK HAyKW, OCO3HaHWs €€ poiau B (OPMUPOBAHUU
PaIMOHAIEHOT'O HAYYHOTO MBIIIIEHUS, CO3IaHIH LEIOCTHOTO MPEICTABIICHHS 00 OKPYKaIOIIeM
MHpE KaK O €IUMHCTBE MPHUPOJLI U YEJIOBEKA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrH MpooJIeM COXpaHEHHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHHU JJII COBPEMEHHOM NMBWIM3ALUU: B €€
I'YMaHUCTUYECKOM HaNpaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHUM HOBOM 0a3pl MaTepualbHOU
KYJBTYPbl, PEIIEHUHU TI00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM,
SHEPreTUYEeCKOM, TMHIIEBOM M HSKOJOTMYeCKOW O0e30MacHOCTH, B PAa3BUTHH MEIUIMHBI,
o0ecreueHnH yCIOBUN YCIEIIHOTO TPYya U SKOJIOTHYECKH KOM(OPTHOI HKU3HU KaXA0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAHUS CYLIHOCTHM METOJOB IIO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BATh MOJy4YaeMble 3HAHUS IS
aHanu3a ¥ OOBSICHEHHS SIBJICHUN OKPYXKAIOLIEr0o MHUpa M MPOUCXOIANIMX B HEM H3MEHEHHH,
YMEHHUS JIeJaTh 00O0CHOBAaHHBIE 3aKJII0YEHHUS HA OCHOBE HayYHBIX (DAKTOB U UMEIOLIUXCSA JaHHBIX
C LIEJIBIO TIOJTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIHO MCIOJIb30BATh XUMUYECKHUE 3HAHUS IJIs1 pEIICHUS TPoOJieM
B PEAIbHBIX KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO M UCCIIEA0BATEIIbCKOM EeATEIbHOCTH

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUIO W CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XHUMHH B COOTBETCTBHU C IKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM TpyAa B pasNUYHBIX cdepax mnpodeccunoHaTbHOMI
JeSITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yNbTaThl OCBOCHUS Y4eOHOro mnpeamera «XuUMHUS» Ha YpOBHE
cpemHero oo1ero 00pa3oBaHus BKIFOYAIOT:

3HaUYUMbIC 11 (DOPMUPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS MEXIUCUUILTUHAPHBIC
(MexnpeaMeTHbie) O0IeHayYHbIe TTOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METO/I0B MMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELIECTBO,
SHEprus, sBJIIEHUE, MPOIeCC, CUCTEMA, HAyYHBIH (PAaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHUs, UCCIIeJOBaHKE, HAOIIOJeHIe, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCAJbHbIE yueOHbIE  JeHCTBHS (mo3HaBaTEbHBIE, KOMMYHUKaTHBHBIE,
perynatuBHble), oOecneunBarone (opMupoBanue (QYHKIMOHAIBHOM TIPaMOTHOCTH H
COL[MAJIbHON KOMIIETEHLUU 00yYaroLXCsl;

CHOCOOHOCTh ~ OOYYalOIIMXCS ~ HCIOJb30BaThb  OCBOCHHBIC  MEKIHUCIHIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHWUS W YHUBEpCaJbHBbIC Y4cOHBIC JCHCTBUSA B TO3HABATEIBHOU W
COLMAJIBHOM IIPAKTHUKE.

MeTanpenMeTHbIe PE3yJIbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATHHBIMU Y4YCOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU JICHCTBUSMU.

OBiajieHHe YHUBEPCAIBHBIMH Y4eOHBIMH MO3HABATEJIbHBIMU JIECTBUAMM:

1) 6a3oBbIe JIorMUYECKHUE TeHCTBUSI:



CaMOCTOSITENIbHO (OpMYyNMpOBaTh M AKTyaJM3UPOBaTh MpOOJIEMy, BCECTOPOHHE &
paccMaTpHUBaTh;

ONpenensaTh LU JeATeNbHOCTH, 3a/laBas MapamMeTpbl M KPUTEPUM HX JIOCTHXKEHUS,
COOTHOCHUTH PEe3yJbTaThl I€ATEIbHOCTH C NOCTaBICHHBIMH LIEISIMU;

UCMOJb30BaTh IMPU OCBOCHMM 3HAHUNW NPUEMBI JIOTMUECKOTO MBILIUIEHUS — BBIIEIATH
XapakTepHble TPU3HAKU TOHATUA W YCTaHaBIMBaTh MX B3aUMOCBS3b, MHCIIOJIB30BAThH
COOTBETCTBYIOIIME MOHATHUS AJI1 O0BSICHEHUS OT/AENbHBIX (PAaKTOB U SBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUU JJIS KIACCU(PUKAIINY BEIIECTB U XUMUYECKUX PEaKIINii;

YCTaHaBJIMBATh IPUYNHHO-CIIECTBEHHBIE CBSA3H MEXAY U3y4aeMbIMU SBJICHUSAMU;

CTPOUTH JIOTMYECKHE pacCyX AeHMs (MHAYKTUBHBIE, JEAYKTUBHBIE, 110 aHAJIOTUN),
BBISIBIISITH 3aKOHOMEPHOCTU M MPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX SIBJICHUSAX, (OPMYIHMPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IPUMEHATH B IPOLECCE MO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJH, TPeoOpa3oBbIBaTh MOJIENIbHBIE IPEICTABICHNS — XUMHUYECKHH 3HaK (CUMBOI) 3JIEMEHTA,
XUMudeckass (Gopmyna, ypaBHEHME XMMHYECKOW peakIMM — TpH pPEUIeHUH Yy4eOHBIX
IIO3HABATEJbHBIX U MPAKTUYECKHUX 3a]ad, NPUMEHITh HA3BAHHBIE MOJCIIBHBIE NPEICTABICHUS
JUIs BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4a€MbIX BEIECTB U XMMUUECKUX PEAKIIUM.

2) 0a30BbIE UCCJIEA0BATEIbCKUE TeHCTBHSI:

BJIAJIETh OCHOBAMU METOZ0B Hay4YHOr'O II03HAHUS BEIIECTB U XMMHUYECKUX PEaKLUii;

dopmMynupoBaTh LEIM U 3aJadyd  HUCCIEIOBaHHUS, MCIOJIb30BaTh IIOCTaBJICHHbIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BONPOCH B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (hOPMUPOBAHUS TUIIOTE3BI 10 ITPOBEPKE M PABUIILHOCTH BbICKA3bIBAEMBIX CYXICHMUIA;

BJIaJIETh HAaBBIKAMU CaMOCTOSATEJIbHOIO IUIAHUPOBAHUS U TPOBEIEHUS YUEHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJIOAATh 32 XOAOM Ipollecca, CaMOCTOSTENILHO
MIPOrHO3UPOBAaTh €ro pe3yiabTaT, (GopMynupoBaTh O00O0OIIEHHS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTHU PE3YJILTATOB MCCIEIOBAHMS, COCTABIISATh OOOCHOBAHHBIN OTYET O MPOJAETAHHON
pabore;

IpuoOpeTaTh ONBIT YUYEHHYECKOM MCCIIEOBATENbCKOM U IPOEKTHON [EATEIbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHHUS
MIPaKTUUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3JINYHbIX METOI0B ITO3HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTHPOBaTbCd B PA3IMYHBIX MCTOYHMKAX MHPOpMaruM (HAy4HO-NOMYJIspHast
auTepaTypa XMMHUYECKOTO COAEp)KaHHs, CIpaBOYHbIE I0coOMs, pecypchl HMHTepHeTa),
aHaJIM3UpPOBAaTh MH(GOPMALMIO Ppa3IMUYHBIX BUAOB U (OPM HPEACTABICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEYNBOCTD;

bopMynupoBaTh 3alpoOChl U NPUMEHATHh pa3jIMYHbIE METOJbl IPU IOUCKE U OTOOpE
MH(pOpMAIUH, HEOOXOIUMOM JJIs BHIOJIHEHUS Y4eOHBIX 3a/1a4 ONpeieIEHHOI0 TUIIA;

npuoOpeTaTh OMBIT MCHOJIb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY IpecTaBiIeHUs WHPOpMAIK (CXEMBI,
rpauky, 1MarpaMMbl, TaOJIULIbI, PUCYHKH U APYyTHE);

UCMOJb30BaTh HAaYYHBIH S3bIK B KauyecTBE CpelacTBa INpU paboTe € XUMHUYECKOU
nHpopMalueil: NpUMEHATh MeXIpeaIMeTHble ((pU3MUecKue W MaTeMaTU4YecKue) 3HaKu MU
CHMBOJIBI, ()OPMYJIBI, a00peBUATYPBI, HOMEHKJIATYPY;

UCIOJb30BaTh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAJHOCTH.

OBi1aieHHe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH /1€fiCTBUSIMMU



3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMOil TeMbI B XOJ€ IUajiora W/miv AUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEAJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMEH Pe3yIbTaTOB IMO3HABATEILHON NESATEIILHOCTH, MOJTYy4CHHBIX
CaMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPU BBIMOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTA, TMPAKTUUYECKOW pPAa0OThIl MO WCCICNOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro TpoekTa W (HOPMYJIUPOBATh BBIBOABI O pPeE3yJbTaTaM MPOBENEHHBIX
MCCIIEZIOBAHMI MyTEM COTTIACOBAHMSI TO3UIIUI B X0/1€ 00CYKIEHUSI 1 OOMEHA MHEHUSIMHU.

OBjajieHHe YHUBEPCAIBbHBIMH PeryJisiTUBHBIMH J1€iiCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYUIECTBISATH CBOIO TO3HABATEIBHYIO JESITEIbHOCTD,
onpezenss e€ 1enu M 3aJayd, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeiaraéMblid aJiTOPUTM JIEMCTBUN NPU BBIMOJIHEHUM YYEOHBIX M HMCCIEIOBATEIbCKUX 3ajay,
BBIOMpaTh Hanbonee 3P(HEKTUBHBIA CIOCOO UX pPemIeHUs ¢ YIETOM MMOTyIEHUSI HOBBIX 3HAHHM O
BELIECTBAX U XUMHUUYECKUX PEAKLIUAX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEJIbHOCTH Ha OCHOBE CaMOaHalIu3a |
CaMOOLIEHKH.

HNPEJMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XMMHUs) OTpaXkaroT:

chOpPMHUPOBAHHOCTh TPEACTABICHHM O XUMHUYECKOW COCTaBISIIOMICH E€CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpA, POJM XUMUU B TO3HAHWM SIBJICHUM NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOW IS
pEUICHHUS TPAKTHYECKUX 3a7Ja4 M OSKOJOTMUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO Y IPUPOJTHON CpPELE;

BJIAJICHUE CHUCTEMOW XUMHUUYECKMX 3HAHMM, KOTOpas BKIKOYAET: OCHOBOIMOJIAraroue
TOHATHS (XUMUYECKHUIA AJIEMEHT, aTOM, DJICKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTD,
ANIEKTPOOTPUIIATETEHOCTh, XUMHUYECKasl CBS3b, CTpyKTypHas ¢opmyna (pasBépHyTas u
COKpalléHHas), MOJb, MOJSIpPHas Macca, MOJSIPHBIA O00BEM, YIIIEPOJIHBIA  CKEJeT,
(GyHKIMOHANBHASI TPYIA, PaJUKAN, H30MEPHs, H30MEPHI, TOMOJOTHYECKUI pPsll, TOMOJOTH,
YTIE€BOAOPO/IbI, KUCIOPOJ M a30TCOAEPKALINE COCTUHEHHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHs CTPOCHUSI OPraHUUYECKHX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHHU; MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IOHUMAaHUS
IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHUM, (PaKTOIOTHYECKHE CBEIEHHS O CBOICTBAX,
cocTaBe, MOJyYeHUH U 6e30MacHOM U CIOJIb30BaHUHU BaXKHEHIIIMX OPraHUYECKUX BEIIEeCTB B OBITY
U IIPaKTUYECKOU ESITEbHOCTH YEJIOBEKA;

cOpMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIE MPU3HAKU MOHATUN, yCTaHABIMBATh
UX B3aMMOCBA3b, UCI0JIb30BAaTh COOTBETCTBYIOLINE OHSATHUS IPU ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCANHEHU;

chOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XMMHYECKYI0 CHMBOJIMKY JUISI COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIéHHOW) (POopMysT OpraHUYECKUX BEIECTB
Y YpaBHEHUN XMMHUYECKUX PEAKIMi, U3TOTaBIMBATh MOJEIH MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL UIDTEO CTPAIIUU MX XUMUYECKOT'0 U TPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAICKHOCTh U3YyUEHHBIX OpPraHUYECKUX
BEIIECTB 10 WX COCTaBy W CTPOCHHUIO K OIpenenéHHOMY KIacCy/Tpynme COCIMHEHHH
(yrneBogopoAbl, KHUCIOPOA W  a30TCOJEpXkallue COEAMHEHHS, BBICOKOMOJIEKYIISIPHbBIE



COCAMHEHMsI), 1aBaTh UM Ha3BaHUs MO cuctematuueckord HomeHkinatype (IUPAC), a takxke
IPUBOJUTH TPUBHAJIbHBIE HA3BaHMSI OTIENIbHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIeH, ATUJICHTJIMKONIb, TJIHMLEpUH, (eHoJs, (opManbaerusa, aueranbIerusl, MypaBbUHas
KHCJI0Ta, YKCYCHasl KHCIJIOTa, OJIEMHOBAas KUCJIOTa, CTEApUHOBAas KUCIOTA, III0KO03a, (PpykTO3a,
Kpaxmall, [[eJUII0J103a, TJIUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS ONpPENEsITh BUIbl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEAMHEHMUSIX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHHUS TEOPUHU CTPOCHUS OPraHUYECKUX
BemectB A. M. BytnepoBa it 00bsICHEHHsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHMS MACChl BEIIECTB;

cOPMHPOBAHHOCTh yMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENCH pa3TMYHBIX KIaCCOB OPTaHUYECKUX BEIIECTB
(MeTan, »TaH, STUJIEH, NPOIMWJIEH, aleTulieH, OyrtamueH-1,3, MmetmwnOyraauen-1,3, Oenso,
METaHOJ, 3TAHOJI, STUJICHIJIUKOJIb, MIULEPHH, (EHOJ, aleTajbIerua, MypaBbuHas U yKCycHas
KHUCIOTBI, TIJIIOKO3a, Kpaxmals, Le/I0a03a, aMHHOYKCyCHas KHUCJIOTa), WJUIFOCTPUPOBATH
F€HETUYECKYI0 CBA3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHMUECKHX PEaKUUU C
UCIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpPMUPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOAOPOIHOTO CHIPhS
(uepTb, MPUPOAHBIA Ta3, Yroib), CIOCOOBI UX MHEpepabOTKHM M MPAKTHUYECKOe MPHUMEHEHHE
IIPOAYKTOB IepepaboOTKu;

cOpPMHUPOBAHHOCT, YMEHUW TMPOBOAWTH BBIYHCICHHUS 10 XHMHYECKHM YpaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA HCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKLHMHU IO HU3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OAHOI'O U3 UCXOAHBIX BELECTB WM MPOAYKTOB PEAKIINH);

chOpPMHPOBAHHOCTh YMEHHM BIAJETh CHCTEMON 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, WCIOJIB3YEMBIX B XUMHU TPU H3YUYCHUHU BEHIECTB W XUMHUUYECKUX SIBJICHUU
(mabnromeHue, W3MEpEHHE, OKCIEPUMEHT, MOACIUPOBAHNE), HCIOIb30BaTh CHCTEMHBIC
XUMHUYECKU € 3HAHUS JUUISl IPUHATUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEIIECTBAaMU U UX MPUMEHECHHEM;

c(OpMUPOBAHHOCTb YMEHUN COOJIIO/IAaTh MPABWJIA MOJIb30BAHUS XMMHUYECKON MOCYAOH U
n1abopaTOpHBIM 000PYIOBaHHUEM, a TAK)KE MPAaBUJIa OOpAIIEHUs C BEIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU IO BBIMOJIHEHHUIO JAOOPATOPHBIX XUMUUECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBIMNOJHATH XUMHUYECKHH SKCIIEPUMEHT
(npeBpaleHus OPraHMYEeCKUX BELIECTB MPU HATPEBAHUHU, IMOJIIyYEHUE HTUJIEHA U U3yYEHUE ero
CBOMCTB, KayeCTBEHHbIE pEAKIMU OPraHWYeCKHX BEUIECTB, JAeHaTypauus OeIKOB IpU
HarpeBaHUM, LIBETHbIE PEeaKIUU OEJKOB) B COOTBETCTBUHU C MPAaBHJIAMU TEXHHKH 0€30MaCHOCTH
npu oOpalieHuH C BEIeCTBaMH U JabOpaTOpHBIM 000pYAOBaHUEM, MPENCTABISATh PE3YIbTAThI
XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amucu YypaBHEHHH COOTBETCTBYIOIIMX pEAKUUNA H
(opMyIpOBaTh BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUECKU AHAIU3UPOBATh XUMHUYECKYI0 HH(POpPMALHIO,
MIOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOM uHpopmanuu, HTepHeT U 1pyrux);

cOpPMUPOBAHHOCTh YMEHMH COOMIOAATh TMpaBHJIa 3KOJOTMYECKH LEJIeco00pa3HOro
MOBEJIeHUsI B OBITY M TPYJOBOH JEATEIBHOCTH B IENAX COXPAaHEHHsS CBOEro 3J0pPOBbA U
OKpYXarolleld NpUPOAHONW Cpeabl, OCO3HABATh OMACHOCTh BO3/JEHCTBUS Ha >KMBBIE OpraHU3MBbI
ONpENENEHHBIX OPraHMYECKMX BELIECTB, NOHUMAas cMmbica nokaszarens IIJK, moscHaTrs Ha
MpUMeEpPax crnocoObl YMEHbIIEHUSI U MPEJOTBPALICHUS UX BPEAHOI'0 BO3AEHCTBUSA HA OPraHU3M
YeJIOBEKa;



JUI1 00Y4YaroLIMXCsl ¢ OrPaHUYEHHBIMH BO3MO)KHOCTSMH 3[10pOBbS: YMEHHE HNPUMEHSAThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX [MO3HAHUS BEIECTB U XUMUUECKUX SBJICHUII;

JUIs  CIEeNbIX W CHaboBUIANIMX OOYyYarolMXcs: YMEHHE HCIO0JIb30BaTh peIbepHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiing st 3anucu xumMuyeckux Gopmy.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUs Kypca «OOm@as W HeopraHuyeckas XUMHS»
OTpaXkaror:

cOPMHPOBAHHOCTh TPEJACTABICHUN: O XUMHUYCCKOH COCTAaBJSAIONICH €CTECTBEHHO -
HAy4YHOH KapTUHBI MHpa, POJIM XUMHHM B TIO3HAHUM SIBJICHUI NpPUPOABI, B (OPMUPOBAHUH
MBIIUIEHUSI U KYJIbTYpBl JIMYHOCTH, €€ (YHKIMOHAJIBLHOH TI'PaMOTHOCTH, HEOOXOIMMOHM IS
pelIeHus TPAKTHYECKUX 3a7ad M HKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pOBBIO U IPUPOITHON CpeNie;

BJIQJICHUE CHCTEMOM XMMMUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
HOHATUA (XUMHUYECKHUH 3JIeMEeHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTpOHHBIE OpOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJIIpHbIH O00BEM, BaJIEHTHOCTb, 3JEKTPOOTPHIATENBHOCTb, CTEIEHb
OKHCJIEHUS, XUMHMUecKass CBs3b (KOBaJeHTHas, HWOHHAs, MeETaJNIMuecKas, BOAOPOAHAas),
KpUCTaJUIMYeCKass  pemérka, TUNBl XUMHYECKMX  peakLUui, pacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTBI, AJIEKTPOIUTUYECKAs] AMCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTENL, CKOPOCTH
XMMHMUYECKOM  peakuuu, XUMHUYECKOE pPABHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
ANEKTPOJIMTUYECKON Juccouranuu, nepuonuueckuii 3akon JI. WM. MenaeneeBa, 3akoH
COXpPaHEHHUSI MAacChl BEIECTB, 3aKOH COXPAaHEHHUS M NPEBPAIllCHUs SHEPruu NMPH XUMHUYECKHX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH $3BIK XHMHUHU, MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE IIOHMMAaHUS TPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKUX SIBJICHH,
(akTOMIOrnYecKre CBEACHUS O CBOICTBAX, COCTaBe, MOIYYEHUH U 0€30IaCHOM HCIOJIb30BaHUU
Ba)KHEHIIINX HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUYECKON JESITEIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUH BBIABIIATH XapaKTEPHbIC MPU3HAKU MOHATHH, YCTAHABIMBATh
UX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLME IMOHSATHUS NPU OMMCAHMM HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTb YMEHUN MCIOJIb30BaTh XMMHUUYECKYH) CHMBOJMKY AJI COCTAaBJIECHUS
dbopMyn BeIIECTB M YpaBHEHUH XHUMHYECKHX PpEAKIUi, CHCTEMAaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHblE Ha3BaHMsI OTACIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMHakK, raméHas W3BECTb, HEraméHas W3BeCTb, IUTbEBAs COJA, IHUPUT U
Jpyrue);

Cc(OPMHUPOBAHHOCTh YMEHH ONpeesTh BaJEHTHOCTh U CTENEHb OKMCIIEHHS] XUMUYECKUX
JJIEMEHTOB B COCAMHEHUAX PA3JINYHOIO COCTaBa, BUJ XMMHUYECKOHN CBS3U (KOBAJEHTHAs, HMOHHAs,
METaJIJINYECcKas, BOAOPOJHAs) B COEAMHEHUAX, TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOIO
BEIleCTBA (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIM4ecKas), XapakTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHU;

c(OpPMUPOBAHHOCTh YMEHHUH yCTaHaBIMBAaTh NPUHAIJIEKHOCTh HEOPraHUUECKUX BEIIECTB
10 UX COCTaBY K OINpeneaéHHOMY KJacCy/TpyIIe COeAUHEHUH (IPOCThIe BEIIECTBA — METAJUIBI U
HEMeTaJUIbl, OKCHU/Ibl, OCHOBAHHUS, KUCIOThI, aM(pOTEpHbIE THIPOKCUIBI, COJIN);

chOpPMHUPOBAHHOCT, yMEHUN PACKPBIBaTh CMBICH Tepuogudeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBaTh €r0  CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

CcOPMHUPOBAHHOCTh YMEHHUH  XapaKTepU30BaTh JJEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 nepuonos Ilepuoanueckoi cucreMbl XUMUYECKUX dieMeHToB J]. 1.



MenneneeBa, HCIONB3ysl MOHATUS «S-, P-, d-DJIEKTPOHHBIE OpPOUTAIM», «IHEPreTUYECKHe
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOWCTB XMMHUYECKMX 3JEMEHTOB U HUX
COEIMHEHUM 10 nepuojaM U rpymnmnam [lepuonndeckoi cucTeMbl XUMUYECKUX 3aeMeHToB [l. U.
MenneneeBa;

chOpPMHUPOBAHHOCT, yYMEHUW XapaKTepu3oBaTh (OMHCHIBAaTh) OONIME XUMHYECKHE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE
TEeHETUYECKOW CBSI3M MEXAy HEOPraHWYeCKUMH BEIIECTBAMH C IOMOIIBIO YpaBHEHHM
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

cOPMHUPOBAHHOCTh YMEHHUS KJaccu(PUIUpPOBaTh XMMUYECKHE PEAKIHH IO Pa3IMYHBIM
Npu3HakaM (YUCITy W COCTaBy pEarupylolux BEIIeCTB, TEIJIoBOMY d(QeKTy peakuuu,
M3MEHEHUIO CTENEHENW OKUCIIEHUS JIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, yUaCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTAaBJIATh YPAaBHEHUs PEaKLUUN Pa3IMYHbIX TUIIOB, IIOJIHbBIE
U COKpallEHHbIE YPAaBHEHUS PEAKIMIl MOHHOTO OOMEHA, yUUThIBas YCIOBHUS, IPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHLA;

cOpMUPOBAHHOCTh YMEHHUI NPOBOJUTH PEAKLIMH, MOATBEP)KIAIOUINE KaueCTBEHHBIN
COCTaB pa3jiMYHbIX HEOPraHMYECKUX BEIECTB, pACIO3HABATH OIBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMH pPacCKpbIBATh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIyii MOCPEeCTBOM COCTABIICHUS AJIIEKTPOHHOr 0 OajaHca TUX PEaKIHil;

c(OpPMUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakluu OT
pa3inuyHbBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOIO paBHOBECHS B 3aBHCUMOCTU OT
BHelIHero BozaencTBus (npunuun Jle HlaTtense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XHWMHUYECKHE IPOLECCHl, JIeKallue B
OCHOBE MPOMBIIUIEHHOI O MOJy4YEHHUs! CEPHOI KUCIOThI, aMMHUaKa, a TaKke CPOPMUPOBAHHOCTh
MpefcTaBiIeHUH 00 OOIMX HAYYHBIX NMPUHIUIAX U HKOJIOTMYECKUX MpoldlieMax XUMHYECKOIrO
IIPOU3BO/ICTBA;

cOPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIUMCIEHUS C WCIIOIB30BAHUEM TIOHSTHUS
«MaccoBasi J0Js BELIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHWH Ta30B IPU XUMHUYECKHX
peaKIusAX, MacChl BEUIECTBA MM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIIMM BEIIECTB, TEIJIOBOrO 3(ddexra peakuu Ha
OCHOBE 3aKOHOB COXPaHEHMSI MAacChl BEILIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUN;

cOpMUPOBAHHOCTh YMEHUN COOJIIONIATh MPaBUIIA MOJIH30BAHUS XUMHUYECKON MOCYAOU U
71ab0opaTOpHBIM 000pYyIOBaHUEM, a TAK)KE MpaBUiIa OOPaIIEHHs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIUSAMH 10 BBINOJIHEHUIO Ta00PaTOPHBIX XMMHUECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(paznoxeHue NEpoKCHAAa BOAOPOAA B MPUCYTCTBUM KaTajau3aTopa, OIpEdeSIeHUE Cpeabl
pPacTBOPOB BEUIECTB C MOMOIIbIO YHUBEPCAILHOTO UHIUKATOPA, BIUSAHUE PA3NUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHYECKOM pEaKIMH, peakluud HOHHOro OOMEHa, KaueCTBEHHbIE pEaKIUU Ha
cyabgaT-, kKapOOHAT- U XJOPHUJ-aHUOHBI, HA KaTMOH aMMOHHUS, PELIEHHE IKCIEPUMEHTAIbHbIX
3ajay no temam «Metamasl» U «Hemeramnbpy) B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
6e30I1acHOCTHU TP OOpaILEHUH C BEIIECTBAMHU U Ja00paTOPHBIM 000pYA0BaHUEM, IPEICTABIIATH
pe3ysibTaThl XMMHUYECKOIO0 JKCHEpUMEHTa B (opMe 3alHuCU YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii u popMyaHpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUIH KPHUTHUYECKH aHAIU3UPOBATh XWMHYECKYI0 HH(OpMaIHIo,
MIOJy4aeMYyI0 M3 Ppa3HbIX HCTOYHUKOB (CpencTBa MaccoBOW KOMMYHUKanuu, HHTepHET u

JIpYTHX);



cOpMUPOBAHHOCTh YMEHHMH COONIOAATh TpaBHJIa SKOJOTHYECKH LeJIeco00pa3Horo
MOBEACHUSI B OBITY M TPYAOBOW [EATEILHOCTH B IENAX COXPAHEHUS CBOETO 3I0POBbI H
OKpY’KaroIlled MPUPOAHON Cpelibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha KUBbIE OPraHU3Mbl
OTpeenéHHBIX BEIIEeCTB, MOHUMAas cMbich mokazaters [1/IK, moscHsaTs Ha mpumepax crocoObI
YMEHBILECHUS U IPEAOTBPALLECHUS KX BPEIHOr O BO3ICHCTBHS HA OPraHU3M YEJI0OBEKa;

JUIsT 00YYaIOIIUXCSl C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHE TPHUMEHSITh
3HaHUSI 00 OCHOBHBIX JIOCTYMHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHU;

JUIS  CIeNBIX W CHAa0OBHIANMX OOYYalOMIMXCS: YMEHHE WCIOJb30BAaTh pPelbeHO-
TOYEUHYIO cHcTeMy oOo3HaueHui JI. bpaiins mist 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HanmeHoBaHue pa3aesioB U TeM

KoauuyecTBo yacoB

DJIeKTPOHHBIE (LM poBbIE)

Ne ni/m
NPOrpaMMmbl Bcero Konrpoapupie | Mpakruyeckne o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTudyeckne 0CHOBBI OPraHN4eCKOM XUMUM
o https://infourok.ru/prezentaciya-
[IpeameT opraHUYECKO XUMHUH. . P
1.1 Teopust CTpOeHHUSI OPraHUYECKUX 3 0 0 predmet-or ganicheskoj-himil-
‘ P CTPe P 10-klass-4554865.html
coenuHeHuit A. M. bytieposa
Hroro no pazneny 3
Pa3nea 2. Yriaesoaopoabl
IIpene e €BOJIOPOJIbl — .
2.1 PEACTILHBIC YTICBOAOPOIAT 2 0 0 http://school-collection.edu.ru/
aJIKaHBI
29 HemnpenenbHbie yraeBogopobL: 6 0 1
’ AJIKCHBI, aJIKaIUCHBI, aJIKHHBI
2.3 ApoMaTHU€eCKHE YTIeBOI0PObI 2 0 0
24 [IpupoaHble HCTOUHUKU 3 1 0
) YTIIE€BOJOPOJIOB U UX MepepadoTka
Hroro no pasaeny 13
Paznen 3. Kucaopoacoaep:xaiue opranudeckie coeTuHeHus
3.1 Crnuptsl. enon 3 0 0 http://school-collection.edu.ru/
39 Anbaerunbl. KapOOHOBBIE KHCIIOTHI. 7 0 |
] CrnoxHble 3¢UpbI
3.3 VYrieBoabl 3 1 0
Hroro no pazngeny 13
Pasnesn 4. A3oTconepskamue OpranudecKue coeuHeHnst
4.1 AMHHBI. AMUHOKHUCIIOTHI. benku 3 0 0



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html

Uroro no pazneny

Pa3gea S. BeicOKOMOJIeKYJISIPHBIE COEIHHEHUSA

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 0 0
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 )
[TPOTPAMME
11 KJIACC
KosnuecTBo yacos JIeKTPOHHbIE
HaumeHOBaHMe pa3iesioB U TeM
Ne n/m Konrpoasnsie | Ipakruuyeckue | (UHppoBbIe)
MpPorpaMMsl Bcero
paboThI padboThI o0OpasoBareJIbHbIE
pecypchbl
Paznen 1. TeopeTruiueckue 0CHOBBI XMMHUH
Crpoenue atromoB. Ilepuonnyecknii 3aK0H
1.1 u Ilepuognueckas cucreMa XUMHYECKHAX 3 0 0
anemeHToB J[. I. MeHnneneeBa
10 Crtpoenue BenectBa. MHOT00Opasue 4 0 0
BEIIECTB
1.3 XHUMHUYECKHE PEAKLINU 6 1 1
Hroro no pasaeny 13
Pasznes 2. Heopranuueckass XumMmust
2.1 MeTaisl 6 0 1
2.2 Hemerasuisl 9 1 1
73 CBs13b HEOPraHUYECKUX U OPraHUYECKUX ) 0 0
BELIECTB
Uroro no pazneny 17
Pasznen 3. Xumus u Ku3Hb
3.1 XUMHUSL U KU3Hb 4 0 0




Uroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
MHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
N KoandecTBo yacoB 3H6KTp0HHbIe
°
' Tema ypoka B KoutpoJbubie | IlpakTtudeckne | UMpoBbIE
cero padoThI padoThI oOpa3oBaTeJibHbIE
pecypcsbl
[TpenmeT opranuyeckoi XUMHH, €€ 1 0 0 http://school-
BO3HUKHOBEHME, Pa3BUTHE U 3HAUECHUE collection.edu.ru/
Teopus cTpoeHUs OPraHUYECKUX
coenuHeHuil A. M. bytiepoBa, €€ OCHOBHbIE 1 0
MOJIOKEHUS
[TpencraBnenue o knaccupuKanuu
opranuyeckux BeniecTs. Homenknarypa 1 0 0
(cucrematuueckasi) U TPUBHAIbHBIC HA3BAHUS
OpPraHUYECKUX BEIEeCTB
AJKaHBI: COCTaB M CTPOCHHE, .
. P 1 0 0 http://chemistry.narod.ru
TOMOJIOTHYECKUH PsilT
MertaH 1 3TaH — npocTenmme 1 0 0
MIPEICTAaBUTEIIN AJIKAHOB
AJIKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1 0 0
OTuUJIEH U NPONUJIEH — NPOCTENIIe 1 0 0
MIpe/ICTaBUTENIN AJIKEHOB
[TpakTuueckas pabota Ne 1. «[lomyuenue
3TUJIEHA U U3YUYEHUE €ro CBOMCTBY (¢ 1 0 1
UCNONIbL308AHUEM 000PYO08AHUS YeHMPA
«Touxka pocmay)
Ankanuensl. byranuen-1,3 u 1 0 0



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

metunoyraauen-1,3. Ilomyuenue
CHUHTETUYECKOI'0 KAyUyKa U PE3UHBI

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

10 TOMOJIOTMYECKUH psi. ALlETHIIEH —
MPOCTEN NI TPEACTABUTEND AJTKUHOB

11 Brruncnenus no ypaBHeHHIO XUMUYECKON
peaKIuu

12 Apenbl: 0eH3011 1 TOJTyoJl. TOKCHYHOCTh
apEHOB

13 ['eneTnueckas cBs3b YrieBOJOPOIOB,
NPUHALJISKAIIMX K pa3JIMYHbIM KJlaccam

14 IIpupoaHble HCTOYHUKHU YTIIEBOAOPOIOB:
IPUPOJHBIN I'a3 U MONYTHbIE HEPTAHBIE ra3bl

15 Hed1h 1 iponykThl €€ mepepaboTKu

16 KoutponpHas pabota o pasaeny
«YTIIEBOIOPOJIBI»

17 [TpenenbHbIE OAHOATOMHbBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBsi3b

13 MHoroaToMHbI€ CIIUPTHI: TUJICHTJIUKOIb U
TIIMIEPUH

19 ®eHout: cTpoeHre MOJIEKYJIbl, (PU3NYECKUE U
XMMHYECKHE CBOICTBA, IPUMEHEHHUE

20 Anpaeruapl: GopMabIerua U aleTalbIeru.
AneToH

71 OnHOOCHOBHBIE ITpeeIbHbIE KAPOOHOBBIE
KHCJIOTBl: MypaBbHHAsI U YKCYCHas
[TpakTuueckas pabota Ne 2. «CBoiicTBa

2 pacTBOpa YKCyCHOM KUCIOTBI» (C
UCNONIBL308aAHUEM 000PYO0BANHUS YeHMPA
«Touxa pocmay)

23 CreaprHOBas ¥ OJEMHOBAsI KUCIIOTHI, KaK

MPEACTABUTEIN BBICIIINX Kap60HOBLIX KHUCIIOT




Mpbl1a KaK COJIM BBICIITNX Kap6OHOBI)IX

24 o
KHCIOT, UX MOIOIIIEE TeHCTBHE

JKupsl: ruaponamns, npuMeHeHue,

25
Ouosiornyeckas poib KUPOB

VYraeBoasl: cOCTaB, KilaccH puKaIusl.
26 BaxHneinme npencTaBuTeNn: TIHOKO34,
bpykTo3a, caxaposa

KanMaH H O CJUIK0JI03a KaK IIPUPOAHBIC
IMOJIMMEPhBI

27

KonTponbHas pabora o pazueny
28 «Kucnoponconepxaiiye opraHu4ecKue
COCIMHEHHUSD)

29 AMUHBI; METHJIAMWH U aHUJIWH

AMUHOKHCIIOTHI KaKk aM(OTepHbIE
30 OpraHUYECKUE COCIUHEHUS, X
ouosornyeckoe 3Hauenue. [lentuast

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCTMHEHUS

31

OCHOBHBIE HOHATHS XUMHH

32 .
BBICOKOMOJICKYJIIPHBIX COCAUHCHNU

CrnoxHble 3(UPHI KaK TPOU3BOIHBIC
33 KapOOHOBBIX KMCIIOT. ['MAPOIN3 CIOXKHBIX

2pupoB

OcCHOBHBIE METO/Ibl CHHTE32
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHHM.
IInacTmaccel, KaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

34

11 KJIACC

‘ Ne ‘ Tema ypoka

KoauuyecTBo yacoB

DJIeKTPOHHbIE




n/n

Bcero

KoHTpoabHbie
padoThI

IIpakTHUyeckue
padoThbI

muppoBbIE
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(UTYpaIHsi aTOMOB

Ilepnonnueckuii 3axoH U Ilepuognueckas
CHCTEMa XUMHUYECKUX d1eMeHTOB /[[. H.
MenneneeBa, UX CBA3b C COBPEMEHHOU
TEOPUEN CTPOCHHUSI ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XHMHUYECKUX JIEMEHTOB U MX COCIHMHEHUM 110
rpymnmnam 1 nepuojaM. 3JHaueHue
MEPUOANYECKOrO 3aKOHA U CUCTEMBI
xumuueckux 3neMeHToB .M. MenaeneeBa B
pPa3BUTUM HAYKHU

Crpoenue BemecTBa. XUMHYECKas CBS3b, €€
BH/Ibl; MEXaHU3MBbI 00pa30BaHMs KOBAJIEHTHON
cBs3u. BonoponHas cBsi3b

BaneHTHOCTB. DJIEKTPOOTPULIATEIHLHOCTD.
Crenens okucienus. Bemiectsa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHUS

ITonarue o qucnepcHeIX cucreMax. MicTuHHBIE
U KOJUIOMAHBIE pacTBOPBbI. MaccoBas nomus
BEILECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIIATypa
HEOPraHWYECKUX COeIUHEHUH. [ eHeTnueckas
CBSI3b HEOPraHMYECKU X BEILIECTB, PA3IUYHBIX
KJIaCCOB

Knaccudukanust XMMU4eCKUX peakiuii B

HEOPraHWYECKOM U OPraHN4eCKOW XUMUMU.
3aKOH COXpaHEHHSI MaCChl BEIIECTB; 3aKOH
COXpaHEHHMS U MIPEBPAICHHS DHEPT U TTPU




XUMHUYCCKUX PCAKIUAX

Ckopoctb peakuuu. OOpaTUMbIe PEaKIUH.
XVWMHYECKOE PAaBHOBECHUE

10

[Ipaktuueckas padota Ne 1. «Bnusnue
pa3IUyHBIX (AKTOPOB Ha CKOPOCTH
XUMHYECKOHN peakum» (¢ ucnonv3osanuem
obopyoosanus yeumpa « Touxa pocmay)

11

DnekTponutuueckas quccounanusd. [loustue o
BOIOpoIHOM mokazarese (pH) pactBopa.
Peakuu nonHoro oomena. I'naponus
OpPraHUYECKUX U HEOPraHMYECKUX BEUIECTB

12

OKHUCAUTETHPHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
[TonsiTue 00 ANIEKTPONIU3E PACIIIIABOB U
pacTBOPOB COJIEH

13

KonTtponbsHas pabota o pazaeny
«TeopeTndeckre OCHOBBI XUMHUINY

14

Mertamel, ux nonoxenue B Ilepuongnueckon
cUcTeMe XUMHuUecKkux 3yemenTos 1. U.
MenpeneeBa 1 0COOEHHOCTU CTPOCHUS
aTomoB. O0mme pusndeckue cBOCTBa
METaJIOB

15

CrinaBbl METAIIOB. DIEKTPOXUMHUUECKUN Psilt
HaIpsSHKCHUN METaJuIoB

16

XUMHYECKHE CBOMCTBA BaXXHEUIIIMX METAJIOB
(HaTpuii, Kamui, KaJIbIUH, MarHUH,
ATIOMUHUN) U UX COCTUHECHHI

17

XVWMHUYECKHE CBOMCTBA XpOMA, MEJIH U UX
COeIUHEHNN

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COeIMHEHUN

19

[Ipaktuueckas padota Ne 2. "Pemenue
9KCIIEpUMEHTAJIbHBIX 33/1a4 M0 TEME




«Metame»" (¢ ucnoavzosanuem
obopyoosanus yeumpa « Touxa pocmay)

20

Hemeramnsl, ux nonoxenue B [lepnognueckoit
cUcTeMe XUMHYeCKuX diemeHToB /1. U.
MeHneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21

dusnueckre CBOMCTBAa HEMETAIIIOB.
AJoTponus HeMeTasuioB (Ha mpuMepe
KHCII0poJa, cepsl, hocdopa u yrueposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOr€HOB, CEPhI U UX
COeIMHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COeIMHEHUN

24

XUMHYECKHE CBOWCTBA YIJIepoAa, KPEMHUS U
HUX COECIUHEHUN

25

[IpumeHeHne BaxKHEHILIMX HEMETAJIIOB U UX
COeIUHEHNN

26

O00011IeHNE U CHCTEMATHU3ALIMS 3HAHUH 110
teMme «HemeTtanmner»y. Berancnenus mo
YPaBHEHHSIM XUMHUYECKUX PEAKIINH 1
TEPMOXUMHUYECKHUE PACUETHI

27

[Ipaktueckas pabota Ne 3. «Pemenue
SKCHEPUMEHTATIbHBIX 3a/1a4 110 TEME
"Hemertannwl"» (¢ ucnonvzosanuem
obopyoosanus yeumpa « Touxa pocmay)

28

KOHTpOJ’ILHaH pa60Ta Mo TemaM «MeTaasl» U
«HemeTtanmbl»

29

HCOpFaHI/I‘-IeCKI/Ie 1 OPraHUYCCKUEC KU CIOTEIL.
HeOpFaHI/I‘-IeCKI/IC 1 OpraHu4CCKruC OCHOBAHUA

30

AmpoTepHbIe HEOpraHUYECKUE U
OpraHu4ecKue coeMHeHus. [ eneTnyeckas
CBsI3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECCTB




Poiie xuMuM B 00€CIICUEHUH DKOJIOTHMUECKOM,

31 JHEPreTUYECKOMN M MUIIEBOH 0€30MaCHOCTH, 1
pa3BUTHHU MEIUIMHBI
[IpencraBnenus 00 oOUMX HAYUHBIX

32 MPUHLIMIAX TPOMBILIJIEHHOTO ITOJIYY€EHHUS 1
BKHEUIIIUX BEIIECTB

33 YesioBeK B MUpE BEIIECTB U MAaTEPUAJIOB 1

34 XWUMUS U 3I0POBBE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJNYECKOE OBECIEYEHME OBPA30OBATEJLHOIO
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISI YUEHUKA

* Xumusi, 10 xnace/ Pynsutuc I'.E., ®enpaman @.I'., AKiimoHepHoe 001IeCTBO
«3patenbcTBO «IIpocBeiieHue»

* Xumus, 11 xnmace/ Pymsutuc I'.E., ®enpaman @.I'., AKiimorepHoe 0011ecTBO
«M3patenbcTBO «IIpocBenieHue

METOJUYECKHUE MATEPUAJIBI 1J151 YUUTEJIS

1) https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-himiya/

2) https://www.ukazka.ru/catalog/book-individualnyj-proekt-obuchayushchegosya-po-
himii-10-11-classy-uchebno-metodicheskoe-obespechenie-obrazovatelnogo-marshruta-feos-
345405.html

A ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. ®enepanbHbIi [eHTP HHPOPMAIIMOHHO-00Pa30BaATEIbHBIX

pecypcoB — http://fcior.edu.ru

2. Enunas xosmtekius udpoBbiX 00pa3oBaTeIbHBIX PECYPCOB —
http://school-collection.edu.ru.

3. ®enepalibHbIA HHCTUTYT MEAarorndyeckux u3Mmepenuit — http://www.fipi.ru

4. ®enepanbHblil IEHTP HHPOPMAIIIOHHO-00pa30BaTEIbHBIX pecypcoB - http://eor.edu.ru
5. [Toptan «2nexkTpoHHBIE 00pa3oBaTENbHbBIE PeCYpCh» - http://eorhelp.ru
6. [Toptan [Ipesunentckoit 6ubmmoTexn — http://www.prlib.ru
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