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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro ob1iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMII K pe3yibTaTaM OCBOEHHS (enepaibHON 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHErO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTtannapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOro NpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit ®@enepanuu, peamu3yronmx
OCHOBHBIE 00pa3oBaTesIbHbIE MPOTpamMMbl, U OCHOBHBIX MOJIOXKEHUN «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauuu Ha mepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY moAXom0B K pa3paboTKe MporpaMmbl MO XHUMHH, K OINpEAeNeHHUI0 o00Ien
cTpateruu o0y4yeHMsl, BOCIIUTAHUS M Pa3BUTHs OOy4aIOLIUXCS CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHILENTYaJIbHBIE IOJO0XKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, CONEp)KaHus, pe3yJbTaToB OOydeHUs U
TpeOOoBaHMl K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHHME, IMOIy4aeMoOe€ BBITYCKHUKAaMH  00111e00pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX o00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM peau3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX IEIOCTHOW CHCTEME XHUMHYECKOro oOpa3oBaHMsA. ODTH ILIEHHOCTH
KacaroTcs IMO3HAHUS 3aKOHOB HPUPOJbI, (JOPMHPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe OSKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/10pOBBIO H
IpUpOAHON cpere. Peanmsyercs xumuueckoe oOpa3oBaHue 00y4yaroMXCsl HAa YPOBHE CPEAHEro
obmiero oOpa3oBaHusl CpeCTBAMHM Y4eOHOro npeamera «XUMHUs», collepKaHUe M IMOCTPOCHUE
KOTOPOrO OINpe/eleHbl B MpOrpaMMe MO XUMHH € Y4E€TOM Crnenuu(uKd HayKd XUMHH, e
3HaYeHMs B MMO3HAHUU NMPUPOJbI U B MaTEPUAILHON KU3HU OOIIECTBA, a TaK)Ke ¢ yU€TOM OOIIUX
1enel U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHEro OOIIero
obpasoBanus B Poccuiickoii @eneparuu.

XuMUS KaK 3JeMEHT CUCTEeMbl €CTECTBEHHBIX HayK MTpaeT 0CcoO0YyI0 poJib B COBPEMEHHOM
LIMBUIIN3AIIMU, B CO3JaHUU HOBOM 0a3bl MaTepuadbHOW KynbTypbl. OHa BHOCHT CBOIl BKJIaJ B
(dbopMHpOBaHUE PALIMOHAIBHOIO HAyYHOI'O MBILUICHHUS, B CO3/1aHUE LEJIOCTHOTO MPECTaBICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE IPUPOJbI U YEIOBEKa, KOTOpOe (OPMUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXAlOIIEro MUpa, OCO3HAHU I B3aUMOCBSI3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI € JPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacThI0O MHUPOBOM KYyJbTYpbl, HECOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU Kakaoro wieHa obmecta. CoBpeMeHHasi XMMHUs Kak HayKa co3ujaTesbHasi, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBieHa Ha pelleHHe II00aJbHBIX MPo0JeM YCTONYHMBOrO pa3BUTHA
YeJIOBEYECTBA — CBIPhEBOW, DSHEPreTHYCCKOW, ITUIICBOM, 3KOJIOIMYECKOW O€30MacHOCTH H
OXpaHbl 37J0POBBSI.

B cooTrBeTcTBUMM ¢ OOIIMMHU IEIIMH W IPUHIUIAMH CpPEeJHEro oOIero oOpa3oBaHUS
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbI YpOBEHb U3YyUEHHS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOIUMYIO UM JIJIS
BBIPAa0OTKM MHPOBO33PEHUYECKMX OPHEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B KU3Hb COIMYMAa,
MPOAOIDKEHUS 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsommM  mpeaMera «XUMHsS» SBIAIOTCS 0a3oBble Kypcbl — «Opranuueckas
xuMus» U «O01as U HeopraHuueckas XUMUs», OCHOBHBIM KOMITOHEHTOM CO/JIep>KaHUsI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAHHM 110 HEOPraHUYECKOH XUMHUU (¢ BKIKOUEHUEM
3HaHMN U3 O0IIel XUMUU) U OpraHu4eckoil xumuu. OopMHupoBaHHE JAHHOM CHCTEMbl 3HAHMM
IIpU HM3YyYEHUHU IpeaMera o0ecHeurBaeT BO3MOKHOCTb PACCMOTPEHMsI BCETO MHOIroo0pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTtypa comepxanusi KypcoB — «Opranndeckast Xumus» U «O011as ¥ HeopraHu4eckast
XUMHUs» c(HOpPMUPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOrO MOJXO/Aa K M3y4YEHUIO
yuyeOHOro matepuana U OOyCIIOBJI€Ha HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUNM Ha
ONpENENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4eCKOM XUMHUU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMS] OPraHUYECKUX COEAMHEHUH, a
TaKX€ Ha YPOBHE CTEPEOXMMHYECKHX U DJIEKTPOHHBIX NMPEACTABIECHUNA O CTPOEHHM BEIIECTB.
Cenenus 00 M3yyaeMbIX B Kypce BEILIECTBaX JalOTCid B pPa3BUTUU — OT YIJIEBOAOPOAOB 10
CIIO)KHBIX OMOJOTMYECKM aKTUBHBIX COeIUHEHUI. B Kypce opraHmdyeckoidl XMMHUH MHOIY4aroT
pa3BuTHEe C)OpPMUpPOBAHHBIE HAa ypPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUsS NEPBOHAUAIBHBIE
Ipe/ICTaBIEHUS 0 XUMHUYECKON CBSI3M, KIIACCU(DUKAIMOHHBIX MTPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILLECTB OT UX CTPOEHUS], O XUMUYECKOU pEaKLUU.

[Ton HOBBIM YIJIOM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypoBHsS paccMaTpUBaeTCs
U3y4CHHBI Ha YpPOBHE OCHOBHOIO 00LIero oOpa3oBaHMUsA TEOPETHUYECKU Marepuan u
(axTOoNOrHYecKkue CBEACHUS O BELIeCTBAX U XMMHUECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01as u HeopraHudeckas XUMHs» OOYYaroUMMCs MPEAOCTABIAETCS BO3MOXHOCTh OCO3HATh
3HayeHHE IEPHOAUYECKOI0 3aKOHA C OOILIETEOPETHUYECKUX M METOJOJIOTMUECKUX IO3ULUH,
riy0Xe MOHATh MCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil a0
OOBSICHSIOLIEH U IPOTHO3UPYIOILEH.

Enunas cucteMa 3HaHMI O BaXXHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAaKXKEe 0 XUMUUYECKUX PEAKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
gonoyHsiercss B Kypcax 10 w11 KjaccoB d3IeMEHTaMU  COAEpkKaHUS, HMEIOIIUMHU
KyJIbTYPOJIOTMUYECKUH M TPHUKIAJHOM XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUHU C JpYTMMHM HayKaMH, DacKpbIBalOT €€ poJib B II03HABATEIbHOU U
MIPAKTUUYECKON NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXXEHMsI K IPOLECCY
TBOpUYECTBA B O0JACTH TEOPUU U NMPAKTHUYECKUX NPHIIOKEHUA XUMHH, TOMOTAIOT BBITYCKHHUKY
OPHEHTHUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPO0OJIEMax, CBA3aHHBIX C XMMHEH,
KPUTUUYECKH OCMBICIIMBATh UH(OpPMALMIO U NPUMEHTh €€ AJId MOINOJHEHUs 3HaHUH, pelieHus
MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAJbHBIX HCCIENOBATENbCKUX 3a1ad. B menoMm conepskanue
yueOHOro npeamera « XUMHUsS» TaHHOTO YPOBHS U3y4€HHUs] OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4JaroNmxcs MUPOBO33PEHYECKOW OCHOBBI JUIsI MOHUMaHU (UIOCO(MCKUX HIEH, TAKUX Kak:
MaTepuaIbHOEe €MHCTBO HEOPraHNYECKOro U OPraHM4ecKoro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BEIIIECTB X COCTAaBOM M CTPOCHHUEM, [103HABAEMOCTb IIPUPOIHBIX ABJIEHUH ITyTEM KCIIEPUMEHTA
U pELIeHUs IMPOTUBOPEUUH MEXIY HOBBIMM (aKTaAMHU U TEOPETHMUECKHMMH MPEIIOCHUIKAMHU,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUs HOBBIX TEXHOJIOIHI U MaTEpPHUaJIOB.

B muane pemeHus 3ajad BOCHUTAHMS, pPa3BUTHS U COLUANIM3ALMM  00ydarommxcs
MPUHATBIE TPOTPaMMON MO XUMHMM IOAXOJbl K ONpPENEJICHHUIO COAEpKaHUS M IOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT (GOpMUPOBAHHE YHHMBEpPCAJIbHBIX Y4EOHBIX JEHCTBHM, MMEIOIINX
0a30BO€ 3HAYECHUE JIJIS PA3IMYHBIX BUIOB JIEATEIbHOCTH: PEIIEHUs PpobsieM, TOUCKa, aHali3a U
00paboTkn uHGOpMANMK, HEOOXOAWMBIX [UIA TPHOOPETEHHs OMNBITa TMPAKTHYECKOW W
HCCJIEZIOBATENLCKOM €A TENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUM XUMHUH.



B nmpaxTrke npernogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOT'O 0011ero o0pa3oBaHus, TaK U
Ha YpPOBHE cpeAaHero oOmero oOpa3oBaHMs, IMpU  ONPEIEICHUU  COAEP)KATEIbHOM
XapaKTepUCTUKU ILeled H3y4YeHUs HpeaMeTa HaIlpaBJIEHUEM I1€PBOCTENIEHHOM 3HAUYMMOCTU
TPAaJULMOHHO Tpu3Haércs (opMUpOBaHME OCHOB XUMHUYECKOW Haykd Kak oO0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOM [eATeIbHOCTH YelOBeKa M KaK OJHOI0 H3
KOMIIOHEHTOB MHMPOBOM KyJnbTypel. C METOAUYECKOM TOYKM 3pEHUs TakKoM TMOAXOHN K
OIpeNIEeICHUIO 11eNeil U3yueHHs MpeaMeTa ABJISETCS BIIOJIHE OMPAaBAaHHbBIM.

CornacHo JaHHOM TOUYKE 3pEHUS TJIaBHBIMU LESIMM M3YyYEHHUs NpeaAMeTa «XUMHS» Ha
6a3oBom ypoBHe (10 —11 xi1.) sBASFOTCS:

e (QopmupoBaHME CHUCTEMBbl XHUMHUYECKHX 3HAHUN Kak BaKHEWIeHl cocTaBistoen
€CTECTBEHHO-HAY4YHOI KapTUHBI MUpa, B OCHOBE KOTOPOW JIekaT KJIIOUEBbIC MOHATHUS,
dbyHIaMeHTaIbHbIE 3aKOHBl U TEOPUU XMMHH, OCBOCHME S3blKa HAyKH, YCBOCHHE H
MOHUMAaHHE CYIIHOCTH JOCTYIHBIX OOOOIIeHHI MHPOBO33PEHYECKOrO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEH X Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHHE U pa3BUTHE NPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUil, HEOOXOAUMBIX Il MPUOOpETEHUs] YMEHUNH OPHUEHTHPOBATHCS B
MUPE BEILECTB U XUMUYECKUX SIBJICHUH, UMEIOIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
IMOBCETHECBHOM KU3HHU;

e pa3BUTHE YMEHHUH U CHOCOOOB JAEATENPHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U
OOBSICHEHHEM XUMHYECKOI'0 OKCIIEPUMEHTa, COOJIIOJCHHEM TMpaBHI 0e30MacHOro
oOpalileHus ¢ BEIeCTBaMU.

Hapsny c stum, comepaTenbHas XapakTepUCTHKA Ielel U 3a/1ay U3yuyeHus Mpeamera B
IporpamMme o XMMHUH YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMU
B cucTeMe cpegHero obmero oOpa3oBaHus. CeropHs B NpenoJaBaHUM XUMHHM B OOJbIIeH
CTENIEHW OTHAETCSl TMPEANOYTEeHUE TMPAKTUYECKOM KOMIIOHEHTE CoOJep)KaHus o0y4yeHus,
OPHEHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHUKAa 0011e00pa3oBaTeNbHON  OpraHu3alui,
BIIQ/ICIOET0 He HAOOpOM 3HAHUH, a (YHKIMOHAJIHHONW I'PaMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMU aKTUBHOTO MOJIyYeHUS 3HAHUM M MPUMEHEHUS WX B PeabHOW >KU3HH IS pelIeHus
MPaKTUYECKUX 3a/1ay.

B cB3M Cc STHM mNpu U3yYEHUU TNpeaMeTa «XUMHS» JOMUHHUpYIOIIee 3HAaYCHHE
[IpUOOPETAIOT TaKUE LIEIH U 3a/1a4H, Kak:

amantanus  oOydarolMxcs K  YCIOBMSIM  JIMHAMHUYHO  Pa3BUBAIOILErocs MHUpa,
(opMUpOBaHNE MHTEJUIEKTYaJlbHO Ppa3BUTOM JIMYHOCTH, TIOTOBOM K camMo00pa3oBaHUIO,
COTPYAHMUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsIX, CB3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOUIMXCS KIIIOYEBBIX HABBIKOB (KJIOYEBBIX KOMIIETECHIIHN ),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIsI PA3IMYHBIX BHJIOB JEATEIBHOCTH: PEIICHUs MpodIieM,
MOMCKa, aHaimmM3a M O00paboOTKM HHGOpMAIMKM, HEOOXOAMMBIX JJIi MPHOOPETCHHS OIbITa
NesITeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TO3HAHWM XHMHUU, & TaKXKe JJIsI OLIEHKH C
MO3UIINI KOJIOTUYECKON OE30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOI[ECCOB
Ha OpraHu3M 4eJIOBEKa U IPUPOJHYIO CpENY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, NHTEIIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEH
o0yJarommxcs: CHOCOOHOCTH CaMOCTOATEIbHO MNPHOOpeTaTh HOBbIE 3HAHUSA 1O XUMHHU B
COOTBETCTBHMHM C )KM3HEHHBIMU MOTPEOHOCTSIMH, HCIOIb30BaTh COBPEMEHHbIE HHPOPMAIIOHHbIE
TEXHOJIOTUHU IS IOMCKA U aHaln3a y4yeOHOH U HayqHO-TTONYJIIpHON HHPOPMAIIMU XUMHYECKOT O
COZIepXKaHUS;



dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOLMATUBHOIO M JIOTHYECKOTO MBIIIICHUS,
HaO0JII0IaTeIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U IPOBEACHUH XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOyyaroummxcad YOSKIEHHOCTH B T'yMAaHMCTUYECKOW HaNpaBICHHOCTH
XUMHUM, €€ BaXHOM posm B  peumleHuH I00albHBIX  MpoOJieM  pPalMOHAJIBHOIO
MIPUPOJIONIOIB30BAHUS, TOMOJHEHUSI SHEPreTHUYEeCKUX PECYypcoB U COXPAaHEHHUS IPUPOTHOrO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOro OTHOUIEHHS K MPHUpPOJE U CBOEMY
3JI0POBBIO, a TAaKXKe MPUOOPETEHHSI ONBITA UCIOJIB30BAHMS MOJYYCHHBIX 3HAHUHN JUIS MPUHATHS
I'PaMOTHBIX PEIICHUN B CUTYallUsAX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSMH.

B yuebHOM muiaHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHsS» 0a30BOTO ypOBHS
BXOJ/IUT B COCTaB IPEeIMETHOMN 001acTi «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OO01ee 4Kcio 4acoB, OTBEAEHHBIX IS M3Y4YEHHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmrero odOpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henmemo), B 11
kiacce — 34 yaca (1 yac B Heneno).



IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OO0YyYaroIMMHCS
MporpamMMm CpeAHero obIiero oopa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM M IMPEIMETHBIM).
Hayuno-meronuueckoidi OCHOBOM it pa3pabOTKU MJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MPOrpaMM CPEIHEro O0IIero o0pa3oBaHMsI ABISETCA CHCTEMHO-AESITEIbHOCTHBIN MOIXO/.

B COOTBETCTBHHM C CHCTEMHO-IAEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS IMpenMeTa «XUMHs» Ha YypOBHE cpeaHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CIIEYIOIIUE COCTABIISAIOIIME:

OCO3HAHHE O0YYAIOIIMMHUCST POCCHUMCKON TpakJIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITENIbBHOCTU U CaMOOIPE/EIEHUIO;

HaJIMYue MOTHBAIUU K 00y4YEHUIO;

[[eJICHANIPAaBIIEHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUU JUYHOCTH HA OCHOBE KIIFOYEBBIX
[EHHOCTEH U MCTOPHUYECKUX TPAIUIINI 0a30BOI HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIUXCsi PYKOBOACTBOBATHCS B CBOEH IEATENBbHOCTU
LHEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAaMH, MPUCYLIUMHU II€JIOCTHOW CUCTEME XHMHUYECKOrO
o0Opa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJOTMYECKOW KYyJIbTYypbl M CIOCOOHOCTM CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOCHUS IpeaMeTa «XHUMHSA» JOCTUTAIOTCS B EOUHCTBE
yu4eOHOH U BOCHHUTATEIbHON JACSITENbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMM W HJE€AJIAMH POCCHUHCKOrO
TPa)XJTaHCKOTO OOINeCTBa, MPUHATHIMH B OOIIECTBE HOpPMAaMH W TpaBWUIAMU TOBEACHUS,
CIOCOOCTBYIOIIMMHU IIpOIieccaM CaMOIIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOI'O CTaHOBJIEHUS
JTUYHOCTU 00YYaIOIIUXCSl.

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMera «XHUMHS» OTPaKaloT c(HOpMUPOBAHHOCTD
OIbITa II03HABATEJIbHOM U MPAKTUYECKOW JEATENbHOCTH OOydarolMxcs 10 peaau3aluu
IIPUHATBHIX B O0IIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIIUTAHUS

OCO3HAHUS 00YYAIOMIMMUCA CBOUX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEH, yBaKEHUS K
3aKOHY U IIPABOMOPAIKY;

MPEJCTaBICHUS] O COLMAIbHBIX HOPMax M IPaBWIAX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JESTENbHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHuy y4eOHbIX U T03HABATEIbHbIX 3a/1a4, BBINOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHKUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTBI JPYrux
IIPU aHAJIM3€ PA3IMYHbIX BUJIOB YUEOHOM e TeNbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHMSA

LIEHHOCTHOI'O OTHOLIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HAcCJIEIHI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XKEHUS K IPOLECCY TBOpPUYECTBA B 00JIACTU TEOPUU U IMPAKTUYECKOTO INPUMEHEHHS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHIKECHUS HAYKU €CThb Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUM,
KpPOMOTJIMBBIX 9KCIEPUMEHTAIIBHBIX [IOMCKOB, TOCTOSHHOI'O TPy/1a YYEHBIX U IPAKTUKOB;



MHTEpeca U II03HABATEJIbHBIX MOTHMBOB B TOJYYEHMM U IOCJIEAYIOIIEM aHalIu3e
nH(pOpPMaIUK O EPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOIO IIOBEACHU S,

CIOCOOHOCTH OLIEHHWBAaTh CHUTYallMd, CBSI3aHHbIE C XUMHYECKUMHU SBJICHUAMH, U
MPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJAEHUE W IOCTYIKM CBOMX TOBAPUILEH € MO3UIMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITHUX IMOCTYIKOB;

4) popMHupOBaHNS KYJIbTYPHI 310POBbS:

MIOHMMaHUs LIEHHOCTeH 370poBoro M Oe3zomacHoro oOpa3a KH3HM, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOILIECHHUS K COOCTBEHHOMY (PH3UYECKOMY M ICHXUYECKOMY 370POBBIO;

co0oieHns npaBuJl 0€3011aCHOTO OOpallleHUs] C BELIECTBAMM B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYJIOBOH 1€STEIBHOCTH

MOHMMAaHUA IEHHOCTH TMpaBWI WHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOoro
NOBE/ICHMS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUSI TOCIEICTBUA W HENPUSTHUS BPEOHBIX MPUBBIYEK (YMOTPEOICHUS ATKOTOJIsA,
HAapKOTHKOB, KYpPEHHUS);

5) TpyA10BOIr0 BOCIIMTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTHM B Yy4€OHO-HCCIIENOBATEIbCKONW JeSITeNbHOCTH,
00I11ECTBEHHO 10JIE3HOM, TBOPUECKON U IPYTrUX BUJIAX €S TEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B pEUICHUM IPAKTUYECKUX 3a4ad COLHUAIbHON
HaIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM 4ucie Ha
OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)X€HUS K TPYLY, JIOASIM TPyAa U pe3ybTaTaM TPYJIOBOU eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYIBHOH TPaeKTOPHH OOpa3oBaHUS,
Oynymeil mpodeccuu u peanu3anui cOOCTBEHHBIX )KM3HEHHBIX TIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 001I1ecTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

9KOJIOTUYECKH L1€7€CO00pa3HOro OTHOLIEHUS K IPUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3emiie;

MOHUMaHUA TJ100aJbHOr0 XapaKTepa IKOJIOTHYECKUX MPOOJeM, BIUSHUS YKOHOMUYECKUX
IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOMN Cpeibl;

OCO3HAHUSI HEOOXOIUMOCTH MCIOJNIb30BAHUS JOCTHKEHUNM XUMUU AJIS PEUICHUS BOIIPOCOB
palMoOHAIBHOI'O PUPOONOJIb30BAHUS;

AKTUBHOTO HENPUSATHUSl JIEUCTBUM, NMPUHOCIIIMUX BPEA OKPYXKAOIIEH MPUPOJHON Cpeje,
YMEHHUsI NPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJOTMYECKHE IMOCIEICTBUS MPEeIIPUHIMAEMbIX
JEICTBUI U IIPEIOTBpAlIaTh UX;

HaJM4Msl Pa3BUTOrO SKOJOIMYECKOrO MBIIIJIEHHS, 3KOJIOTMYECKOW KYJIBTYpBI, OIBITA
JEATENbHOCTH  DKOJIOTMYECKOM  HAIpaBICHHOCTH, YMEHHMS pYKOBOJACTBOBATbCS MMM B
MI03HAaBaTEJIbHOM, KOMMYHHUKATUBHOM M COL[MAIbHOI MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSITh UJI€OJIOTUU XeMOo(poOuu;

7) 1eHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;



MOHUMaHUA Ccleuu(UK XUMHHM KaK HayKd, OCO3HaHHs e€ poilu B (QOpMHUPOBAHHUH
paloOHAIbHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUH LE€JI0CTHOIO MPEACTAaBIEHUs 00 OKpYXKaloLeM
MHpE KaK O €IMHCTBE MPHUPOABI U UYEJIOBEKA, B MO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH H
pelIeHUH MPoOJIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHU JIJII COBPEMEHHOM NHMBWJIM3alUU: B €€
T'YMaHUCTUYECKOM HampaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3pl MaTepualibHON
KYJIBTYPbI, PEIIEHUHU TIIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOW, IHINEBOH M SKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
00eCIeueHNH YCIOBUN YCIEIIHOTO TPY/Ia U KOJIOTUIECKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA
oO1ecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHUMAHUS CYHUIHOCTHM METOJOB MO3HAHUA,
UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONBh30BATh MOTy4aeMble 3HAHUS IS
aHann3a M OOBACHEHHS SBJIECHUN OKPYKAIOLIEr0 MHpPAa U MPOUCXOAIIUX B HEM H3MEHEHHH,
yMEHHUS JielaTh 000CHOBAaHHbIE 3aKII0YEHHS HA OCHOBE HAayYHBIX (DAKTOB U MMEIOIIUXCS JaHHBIX
C LIEJIbIO TIOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS U1 pPeUICHUs MPo0IeM
B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BAaTEIbCKOU eATEbHOCTH

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa3oBaHUI0 M CaMo00pa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpyda B pa3IuuHbIX chepax mnpodeccuoHaTbHON
JEeSTEINbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe PE3yNbTaThl OCBOCHUS YYEOHOTO TMpeaMera «XuMHUs» Ha YpPOBHE
cpemHero oo1ero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIC II (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIONIMXCS MEXKIUCIUTITHHAPHBIC
(MeXTnpeIMeTHbIC) O0IIEHAYYIHBIE MTOHSATHS, OTPAYKAIOIINE IEIOCTHOCTh HAYYHOW KaPTHHBI MHpa
U crienuuKy METO/I0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAy4YHbIM (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHUsl, UCCIIEJOBaHUE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCaIbHbIE yaecOHbIe JICHCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,
peryJIsTHBHBIC), oOOecneyuBamIme QGopMupoBaHue (YHKIIMOHAILHOH TPAaMOTHOCTH H
COIMAJIbHON KOMIIETEHIIUN 00YyJaroIInuXCs;

CIOCOOHOCTh ~ OOYYalOIIUMXCS ~ HCIOJb30BaTh  OCBOCHHBIC  MEKIHUCIMIUIMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS W YHUBEpCaJbHbIC Y4cOHBIC ACHCTBUS B TO3HABATCIBHOM H
COI[MAJIbHOM TIPAKTUKE.

MeTanpenMeTHbIe PE3yJIbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATbHBIMU Y4YCOHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETyJISITUBHBIMU 1€ CTBUSMH.

OBiajeHue YHMBEPCATbHBIMH Y4eOHbIMH MO3HABATEIBLHBIMH AeHCTBUSIMMU:

1) 6a30BbIe JIOrHYeCKHUE JeldCTBUSA:

CaMOCTOSITENIbHO (OPMYJIIMPOBATh M aKTyaJM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHBaTh;

ONpEeNeNsaTh LETN AeSTEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HUX JOCTHXKEHUS,
COOTHOCHTH PE3yJIbTAThI IEITEIIbHOCTH C IIOCTABJIICHHBIMU 1[EIISIMU;



UCIOJb30BaTh NP OCBOCHMM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKU TOHATUA M yCTAaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOILME MMOHATHUS AJIs1 O0BSICHEHHS OT/AENIbHBIX (JaKTOB U SBJICHUN;

BbIOMpaTh OCHOBAHUS U KPUTEPUH JUJIS KJIaCCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBIUBATh IPUYNHHO-CJIEICTBEHHBIE CBSA3U MEXAY U3y4aeMbIMU SBJICHUAMU;

CTPOUTH JIOTHYECKHE pacCyXAeHHUs (MHAYKTUBHBIE, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUUs B paccMaTpUBAaeMbIX SBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IPUMEHATH B IPOLECCE NO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJI€JIH, TPE0OPA3OBbIBATh MOAEIbHBIE IPEACTABIECHUS — XUMUYECKUN 3HAaK (CUMBOI) AJIEMEHTA,
XUMu4eckass (GopMmyna, ypaBHEHHE XHMHUYECKOH pEaKIMW — TPH PEUIeHUH y4eOHBIX
[I03HABATEJIbHBIX U MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC MPEICTaBICHUS
JUIs BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB M XMMHUUECKUX PEaKLUM.

2) 6a3oBblIe HCCIeI0BATEIbCKHE JeHCTBHA:

BJIAJIETh OCHOBAaMH METOA0B Hay4YHOI'0 IT0O3HAHUS BELIECTB U XMMHUYECKUX PEaKLUil;

dopMynupoBaTh LEIM U 3aJa4d  UCCIIEAOBAHMs, HCIOJb30BAaTh IIOCTABIECHHbIE U
CaMOCTOSITENIbHO c(hOPMYIMPOBAHHBIE BOIPOCH B Kau€CTBE MHCTPYMEHTA ITO3HAHUS U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI [0 IPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U IIPOBEIEHUS YUYECHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 3a XOAOM Ipollecca, CaMOCTOSTENILHO
[IPOrHO3UPOBAaTh €ro pe3yiabTaT, (GopMynupoBaTh OO0O0OIIEHHS U BBIBOJABI OTHOCHTEIILHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHUSA, COCTABISITH 0OOCHOBaHHBIA OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YUYEHWYECKOW MCCIIEOBATEIbCKOM U IMPOEKTHON NeATeNbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHMCKY METOJOB pELICHUS
MIPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOI0B I103HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATbCS B  pa3jIMYHbIX MCTOYHMKAX HHMopManuu (Hay4HO-NOMYJsIpHAs
JUTEepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOuYHble TMocoOus, pecypcel HHTepHeTa),
aHAJIM3UPOBATh MHQPOpPMALMIO pa3JMYHbIX BHMJIOB U (QOpPM MpeICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

GbopMynupoBaTh 3alpoOChl U MPUMEHATh pa3jIMYHbIE METOJbl IpPU IOUCKE U OTOOpe
MH(pOpMaIH, HEOOXOJUMOH JUJIs BBIMOJIHEH U YUeOHBIX 3a/1a4 ONpPeAeIEHHOr0 TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUSA MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpencTaBiIeHUs] MHPOPMALUU (CXEMBI,
rpaduKy, TMarpaMMBbl, TaOJUIbI, PUCYHKH U JPYTHUE);

UCMOJb30BaTh HAaY4HBIH $3bIK B KauyeCTBE CpeICTBA MpH paboTe ¢ XUMHUYECKOU
uHpopMalueil: NpUMEHATh MeXIpeaIMeTHble ((PU3MUecKue W MaTeMaTU4YecKue) 3HaKu MU
CUMBOJIBI, (OPMYJIbI, a00peBUATypbl, HOMEHKJIATYPY;

UCMOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU :

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOj€ Juajiora W/uii JUCKYCCHUH,
BBICKA3bIBaTh HJEH, (OPMYIHUPOBATH CBOM TIPEUIOKEHHS OTHOCHTEIHHO BBINOJIHCHHS
MPEAJI0KEHHOM 3a/1a4u;



BBICTYIIaTh C IpE3eHTAallMed pe3yJbTaTOB IO3HABATEILHOW NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO MJIA COBMECTHO CO CBEPCTHUKAaMH IIPU  BBINOJIHEHUU XUMHUYECKOIO
SKCIEPUMEHTA, MPAKTUYECKOM paboThl IO MCCIEAOBAHMIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peaimzalnuy y4eOHOro mpoekTa U (OopMyJMpOBaTh BBIBOABI MO pe3yJibTaTaM IPOBEIEHHBIX
UCCJIEZIOBAHUN MyTEM COrJIaCOBAaHMUS MO3ULMI B X0J1€ 00CYKIEHHS 1 0OMEHa MHEHUSIMH.

OgiaieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENILHO IIAHMPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATEIbHYIO JESATEIbHOCTD,
ompenensas e€ el U 3aJaud, KOHTPOJIMPOBAaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpejiaraeMblii alrOpuTM JEHCTBUI NPH BBINOJIHEHUU Y4EOHBIX M MCCIEA0BATENbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3 PEeKTUBHBIN COCO0 UX PELIeHUs C YYETOM MOMYYSHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIATH CAMOKOHTPOJb CBOEH JAEATENbHOCTM HA OCHOBE CaMoOaHaiu3a H
CaMOOLEHKHU.

INPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XMMUs) OTpaXkaroT:

cOPMHPOBAHHOCTh TIPEACTABJICHHH O XUMHYECKOM COCTaBIIIOIICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpA, POJIM XUMHUU B TIO3HAHWUU SIBICHUW NPHUPOABI, B (HOPMHPOBAHUH
MBIIUICHUS U KyJbTYpPbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOW IS
pEIICHHUS] TPAKTHYECKUX 3a7Ja4 M DKOJOTMUYECKH OOOCHOBAaHHOTO OTHONIICHHS K CBOEMY
3I0POBBIO M TPUPOJTHON CpEIE;

BJIAJICHUE CHUCTEMOW XUMHUUYECKMX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKHUI AJIEMEHT, aTOM, DJICKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XHUMHYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas W
COKpalléHHas), MOJb, MOJSIpHAasT Macca, MOJSPHBIA O00BEM, YIJIEPOAHBIA  CKEIIET,
(yHKIMOHATBHASI TPYIIA, PaJUKall, U30MEPHs, H30MEPbI, TOMOJOTHYCCKUN Ppsill, TOMOJOTH,
YTJIEBOJOPO/IbI, KUCIOPOI U a30TCOAEPKALNIME COCAUHEHUS,, MOHOMED, MOJUMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJICKYJISIPHBIE COSIMHEHMUSI); TEOPUU U 3aKOHBI (TEOPHUsl CTPOCHHSI OPraHUYECKUX
BemectB A. M. bytiepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MUPOBO33PEHUYECKUE 3HAHUS, JEKAIIMe B OCHOBE IMOHUMAaHMS
NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBICHHUM, (PaKTOIOrMUE€CKHE CBEJCHUS O CBOWCTBAX,
cocTaBe, MOJYYeHUH U 6€e30MacHOM HCIIOIb30BaHUH BaKHEHIIINX OPraHUYeCKUX BEIIECTB B OBITY
U IIPaKTUYECKOU ESTEIbHOCTH YEJIOBEKA;

cOpMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpHbIE MPU3HAKHU MOHATHUN, YCTAaHABIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLME OHSATUS IPH ONMMCAHUM COCTABa, CTPOCHUS U
MpEeBpaleHUN OPraHUYECKUX COCIUHEHUN;

chOpPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BATh XMMHYECKYI0 CHMBOJIMKY JUISI COCTABJICHHS
MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpanéHHOM) (POopMysT OpraHUYECKUX BEIIECTB
Y YPaBHEHUU XMMHUYECKUX PEAKIUH, U3rOTaBIMBATh MOJIEIHA MOJEKYJ OPraHUYECKUX BEIECTB
JUTSL LJUTIOCTPAllUM UX XUMHUYECKOT0 U MMPOCTPAHCTBEHHOI'O CTPOCHUS;

chOpPMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIICKHOCTh U3YyYEHHBIX OpPraHUYECKUX
BEIIECTB TO HX COCTaBy M CTPOCHHUIO K OMNpEACIIEHHOMY KJACCy/Tpynine COeAuHEHUN
(YyrneBogopoAbl, KHCIOPOA W  a30TCOAEpXKAIME COCIMHEHHUS, BBICOKOMOJIEKYJISPHBIC



COCIMHEHHUs), JaBaTh UM Ha3BaHUsA 1o cucremarnueckord Homenksatype (IUPAC), a Takxke
MPUBOJUTh TPUBHAJIbHBIE HA3BaHMS OTIENbHBIX OPraHMYECKUX BELIECTB (ITHJIEH, HPOIMJIEH,
aleTUJIeH, ATUJICHTJIMKOJIb, TJIHMLEpUH, (eHoJ, (opmanbaeruy, aueTaablerui, MypaBbUHAs
KHCJI0Ta, YKCyCHasl KUCJIOTa, OJIEMHOBAas KUCJIOTa, CTEAPUHOBAas KUCIIOTA, IIIOKO03a, (PpYyKTO3a,
KpaxMall, [[eJUII0J103a, TJIUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS ONpENeIsITh BUIbl XUMHUYECKOW CBSA3M B OpPraHUYECKHUX
COEAMHEHMSIX (OIMHAPHBIE U KPATHBIE);

CcOPMHUPOBAHHOCTh YMEHHUSI HPUMEHSITH IOJOKEHUS TEOPUU CTPOCHHUS OPraHMYECKHX
BemectB A. M. BytnepoBa 11t 00BsICHEHUsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHMSI MACChl BEILIECTB;

c(OPMHUPOBAHHOCTh yMEHHUH XapaKTEpH30BaTh COCTaB, CTpOeHHE, (u3mueckue u
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPTaHMUYECKUX BEILECTB
(meTan, »TaH, STWJIEH, NPOIWJIEH, aleTuiieH, OyramueH-1,3, metmwnOyraauen-1,3, Oenso,
METaHOJ, 3TAHOJI, dTUJIEHTJIMKOJb, TIMIEpHH, (EeHOI, alleTajbAerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TIJIIOKO3a, Kpaxmall, Le/UI0a03a, aMHHOYKCYCHas KHUCJIOTa), WJUIFOCTPUPOBATH
F€HETUYECKYIO CBA3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHMUECKHUX PEaKUUU C
UCIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOAOPOIHOTO CHIPHS
(uepTb, MPUPOAHBIA Ta3, Yroib), CIOCOOBI UX MEPepabOTKM M MPAKTHUYECKOe MPHUMEHEHHE
MIPOAYKTOB IEepepabOTKu;

cOpPMUPOBAHHOCTh YMEHUH NPOBOJAUTH BBIYMCIEHUS MO XUMHYECKUM YPaBHEHHSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOAYKTa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OAHOIO U3 UCXOAHBIX BEIECTB MJIM MPOAYKTOB PEAKIINH);

c(hOpPMHUPOBAHHOCTh YMEHHH BIIAJI€Th CUCTEMOW 3HAHUIM 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, HCHOJIb3YEMbIX B XUMHUU TpPU H3YYEHUM BEIIECTB U XUMHUYECKUX SIBJICHUMN
(HabmofeHne, W3MEpeHHe, OSKCIEePUMEHT, MOJEIMPOBAHUE), HCIIOJIB30BaTh CHUCTEMHBIC
XMMMYECKUE 3HAHUS I IPUHATHA PEIIEHUI B KOHKP ETHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPABWJIA MOJIb30BAHUS XMMHUYECKON MOCYAOH U
71a00paTOpHBIM 000pPYIOBAaHUEM, a TAKXKE MpaBUiIa OOPALEHHs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKILHUSMU 10 BBINOJIHEHUIO JA00PAaTOPHBIX XUMUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBHIMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpaleHus OPraHMYECKUX BELIECTB MPU HATPEBAHUHU, MOJIYYEHUE ITUIIEHA U U3YUYEHHE €ro
CBOWCTB, KayeCTBCHHBIE pEAKIMU OPraHWYeCKHX BEUIECTB, JAeHATypauus OEIKOB TMpH
HarpeBaHUM, IBETHbIE PEAKIUU OEJKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHHKH 0€30MaCHOCTH
npu oOpalleHuH C BEIeCTBaMH U Ja00paTOpHBIM 000pYAOBAaHUEM, MPEACTaBIATh PE3yIbTaThl
XMMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YypaBHEHHH COOTBETCTBYIONIMX pPEAKIUNA H
(opMyIHpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHUECKU AHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MIOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi nH(popmauu, UHTEpHET U ApYyrux);

c(OpPMUPOBAHHOCTh YMEHMH COOMIOAATh TMpaBHJIa SKOJOTHYECKH I1eJeco00pa3Horo
MOBEJIeHUsI B OBITY U TPYHOBOH NEATEIBHOCTH B LENAX COXPAaHEHHS CBOEro 310pPOBbI U
OKpY’KaloIllel MpUpOJHON Cpelbl, 0OCO3HABATh OMACHOCTb BO3JEHCTBUS HA KUBbIE OPTaHU3MbI
OIpenenEHHbIX OpPraHMYECKUX BEIIECTB, MOHMMasl cMblica nokazatens IIJIK, moscHsaTe Ha
IIpUMepax croco0bl YMEHBUIEHHUs U NMPEAOTBPAIEHUs UX BPEIHOTO BO3/AEIHCTBUS Ha OpPraHu3M
YENI0BEKA;



JUId 00Y4YaroLMXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3[10pOBbS: YMEHHE HMPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHHS BEIIECTB U XUMHYECKUX SBJICHUH;

JUIs  CIEeNbIX W CHabOBUIANIMX OOYYaIOLIMXCS: YMEHHE HCIONIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiing st 3anucu xumMuueckux Gopmyi.

11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUs Kypca «OOmas © HeopraHWYecKas XUMUS»
OTPaXKAIOT:

chOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOH COCTaBJIAIONIEH €CTECTBEHHO-
HAayYHOW KapTHHBI MHpA, POIM XUMHUU B TO3HAHUU SIBICHUH TPHUPOABI, B (HOPMHUPOBAHHUH
MBIIUICHUST ¥ KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAJIHHONH TPaMOTHOCTH, HEOOXOIUMOM s
pelieHusl NPaKTUYECKUX 3aJad M HKOJIOTMYecCKd OOOCHOBAHHOTO OTHOLIEHHMS K CBOEMY
3/10pOBbIO Y IPUPOJHON Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIIne
HOHATHS (XUMHYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBIA 00BEM, BaJEHTHOCTb, JJEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJIEHMS, XHMMH4YecKass CBs3b (KOBaJE€HTHas, HWOHHAs, MeETaJIMuecKasi, BOJOpPOAHAs),
KpUCTAJUIMYECKasi  peuérka, TUMBl XMMHYECKUX  pEaKIHUil, pacTBOp, 3JEKTPOJIUTHI,
HEIJIEKTPOJIUTHL, 3JIEKTPOIUTHYECKAsT IUCCOLUALNS, OKHCIUTEIb, BOCCTAHOBUTEb, CKOPOCTb
XMMHUYECKON  peakluuu, XUMHUYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl  (Teopus
SNEKTPOJIMTUYECKON Auccounanuu, nepuonuueckuit 3akon JI. WM. MenaeneeBa, 3akoH
COXpaHEHHUS] MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U IMPEBpAILLlEHUS SHEPruu MpPU XUMHUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH $3BIK XMMHMHM, MHPOBO33PEHUECKHE 3HAHUS,
JeXale B OCHOBE IIOHMMAaHUs TPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKUX SIBJICHH,
(axTONOrNYecKne CBEACHUS O CBOIMCTBaX, COCTaBe, MOIYYECHUN U OE30IaCHOM HCIOJIb30BAaHUU
BAJKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IIPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISABIISATH XapaKTEpHbIC MPU3HAKU MOHATHM, YCTaHABIUBATDH
UX B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IMOHSTHUS NPU OMMCAHMM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTb YMEHUN MCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJMKY AJISI COCTABJICHUS
dbopMyn BeUIeCTB W YypaBHEHHI XHUMHUYECKHX pPEaKIHi, CHCTEeMaTHU4YECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBHalbHbIE Ha3BaHHs OTACIbHBIX HEOPraHUYECKHWX BEIICCTB (yrapHbd ras,
YIJEKUCIbI ra3, aMMHak, raméHas H3BECTb, Heram€Has HM3BECTb, IUTbEBas COJA, NUPUT U
JpyrHe);

c(OpMUPOBAHHOCTb YMEHHI OIpeNesaTh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSIX PA3IMYHOrO COCTaBa, BUJ XUMHYECKOM CBSI3U (KOBaJIEHTHAsI, HOHHAS,
METaJJIMYECKasl, BOAOPOJHAsI) B COCAMHEHHUAX, TUI KPUCTAJIIMUECKON PEIIETKH KOHKPETHOTrO
BElIeCTBAa (aTOMHAas, MOJIEKYJsipHas, MOHHAs, METajulMdyecKas), XapakTep cpenbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHU;

c(OpMUPOBAHHOCTh YMEHMH yCTaHaBIMBATh MPUHAAJIEKHOCTh HEOPraHUUYECKUX BEIECTB
10 UX COCTaBY K OINpeneNéHHOMY KJacCy/TpyIIe COeUHEHUH (IPOCThIe BEIIECTBA — METAJUIBI U
HEMeTaJUIbl, OKCHU/JIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTb YMEHMHM pAaCKpbIBaTh CMbICH Iepuoaudeckoro 3akoHa /JI. M.
MenneneeBa M JE€MOHCTPUPOBATh €r0  CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIIUH;



COPMHUPOBAHHOCTL ~YMEHHUH  XapaKTepu30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKUX 3JIEMEHTOB 1 —4 nepuonos [leprnoandeckoil cucreMbl XUuMU4YecKux aneMenTos []. 1.
MenpesneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIN», «IHEPreTUYCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWMCTB XMMHUYECKHX 3JIEMEHTOB U HX
COeIMHEHMH 1o nepuojaM u rpynmnam Ilepuonnueckoit cuctemsl xXumudeckux anemenTos 1. M.
MeHnneneeBa;

cOpMUPOBAHHOCTh YMEHMH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEILECTB pa3JIMUYHBIX KJIACCOB, IOATBEP)KIATh CYIECTBOBAaHUE
TEHETUYECKOW CBSI3M MEXAY HEOPraHWYeCKMMH BELIECTBAMH C IOMOIIBIO YpaBHEHHM
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIN;

c(OpMUPOBAHHOCTh YMEHMs KJIACCU(PULUPOBATH XMMHUUYECKHUE DPEAKLHMU 110 Pa3IHMYHbIM
NpU3HaKaM (YUCIy W COCTaBy pearupylolux BemIecTB, TeIioBoMy 3ddekty peaxmum,
H3MEHEHUIO CTENeHENW OKUCIIEHUS 3IEMEHTOB, 00paTUMOCTH PEAKIIMH, yYACTUIO KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHUN COCTaBJIATh YPAaBHEHUS PEAKIMH pa3IMUHbIX TUIIOB, ITOJIHbIE
U COKpallléHHbIE YPAaBHEHMs peakiMii MOHHOro OOMEHa, yYUThIBasl YCIOBMS, IIPU KOTOPBIX 3TU
peaKkyy UAyT 4O KOHIIA;

cOPMHUPOBAHHOCTh YMEHHMH NPOBOAMTH PEAKLUHU, IOITBEPKAAONUME KauyeCTBEHHbII
COCTaB pa3jIM4YHbIX HEOPraHWYECKUX BEIECTB, pPACIO3HABATH OMNBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHM pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEJIBHBIX
peakLuil MOCPEACTBOM COCTABICHHUS MIEKTPOHHOI 0 OanaHca 3TUX pPeaKLuii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH PEaKIUu OT
pa3nuyHBIX (JAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 pPaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle HlaTtense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XWMHUYECKHE MPOLECCHl, JIekKallue B
OCHOBE IPOMBIIIICHHOT O MOJIY4YEHHUsI CepHON KUCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTD
MIpEACTaBICHUA 00 OOIMX HAay4YHBIX NMPUHIUIAX U IKOJOTMUECKUX MpoOJieMax XUMHUYECKOrO
IIPOU3BO/ICTBA;

C(OPMUPOBAHHOCTb YMEHHUH NPOBOJIUTH BBIUMCIEHHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi J0Js BEUIECTBA B PACTBOpE», OOBEMHBIX OTHOIIEHHWH TIa30B INpPU XUMHUYECKHX
peakIusaX, Macchl BEIIECTBAa WM 00bEMA Ira30B 10 W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOIO M3 YYacTBYIOUIMX B PEaKLMU BEILECTB, TEIJIOBOro 3¢deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHs MACChI BEILIECTB, IPEBPAILECHUS U COXPAHEHHS DHEPIHH;

c(OpMHUPOBAHHOCTh YMEHHUH COOMIOATh NMpPaBUiIa MOJNb30BAHUS XMMUYECKOH MOCYI0H U
1a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MIPAaBUJIa OOpAIEHHs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMHU I10 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB;

cOPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBINOJHAThH XUMHUYECKHH SKCHEPUMEHT
(pa3noxeHue IepoKcUAa BOAOPOAA B MPUCYTCTBUM KaTaau3aTopa, OIpPEAENICHUE Cpeabl
pacTBOPOB BELIECTB C MOMOLIbI0 YHUBEPCAIILHOTO UHJIMKATOPA, BIMAHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHUYECKOH pEaKIMM, PeaklMd HOHHOrO OOMEHa, KauyeCTBEHHbIE PEaKLHUU Ha
cyabgaT-, kKapOOHAT- U XJOPHU-aHUOHBI, HA KaTMOH aMMOHHUS, PEIIEHHE IKCIEPUMEHTaIbHbIX
3amay no temaMm «Metamasl» u «Hemeramnbpy) B COOTBETCTBUM C TpaBWJIAMU TEXHUKU
0e30IacHOCTH MTPU OOPAIEHUH C BEIIECTBaMHU U J1a00paTOpHBIM 000pYy10BaHUEM, IIPE/ICTABIATh
pe3yJibTaThl XMMHUYECKOIO0 JKCIEpPUMEHTAa B ()OpME 3aliCH YpaBHEHUN COOTBETCTBYIOLIMX
peakuuii 1 popMyaMpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbLTATOB;



Cc(OPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIU3UPOBAaTh XHMHYECKYI HH(OpMaIlMIo,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBOM KOMMYyHUKaunuu, HHTepHeT u
JPYTHX);

COPMHUPOBAHHOCTb YMEHUH COOMIONATh IPaBHIA SKOJOIMYECKH I€1eCO00pa3HOro
MOBEJIeHUsI B OBITY U TPYJOBOH HEATEIBHOCTH B LENAX COXPAaHEHHs CBOEro 310pPOBbA U
OKpYXarolled NpUPOAHONW Cpeibl, OCO3HABATh OMACHOCTb BO3/CHCTBUS Ha >KMBBIE OPraHU3MBI
oIpenenEHHbIX BEIleCTB, MOHUMas cMblica nokazatens [IJIK, moscHATs Ha mpumepax crocoOsbl
YMEHBUICHUS U IIPEIOTBPALICHNS UX BPEIHOI O BO3JCICTBHS HA OPraHU3M YEIIOBEKa;

JUIl OOYYaOUIMXCSl ¢ OrPAaHWYCHHBIMH BO3MOXKHOCTSMH 3[I0pOBbS: YMEHHE NMPHUMEHSThH
3HaHMS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX MMO3HAHUS BEIIECTB U XMMHUECKUX SBIICHUI;

JUIL  CIENBIX M CIA0OBUIAIIMX OOYYaloOUIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEYHYIO ccTeMy o0o3HaueHuit JI. bpaiins st 3anucu XuMHYecKuX (GopMmyt.



COJEPXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHHU

IIpenmeT OpraHMYecKOl XUMHH: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B IOIYYEHUU
HOBBIX BEILIECTB U MaTepuajoB. Teopus CTpoeHMsI opraHndeckux coenquHeHuii A. M. bytneposa,
e€ ocHOBHbIE TmoNOXeHHss. CTpyKTypHbIe (OPMYJBI OpraHMYECKHMX BeEmecTB. | omounorus,
n3omepusi. XMMHYECKasi CBSI3b B OPraHUUECKUX COCAMHEHUAX — OJMHAPHBIE U KPaTHBIE CBS3H.

IIpencraBnenne o0  KjJacCUpUKAlMM  OpraHUMYECKUX  BemecTB. HomeHknaTypa
OpPraHWYEeCKUX COEAMHEHMH (cucTeMaThyeckas) M TPUBUAIbHBIE HA3BaHUS Ba)XXHEHMIIMX
IIPEACTABUTEIIEH KIIACCOB OPIraHMYECKUX BEILECTB.

OKCIIepUMEHTaIbHbIE METOBI U3yUEHUS BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3lamMu OpraHMYecKMX BElIeCTB M MaTepualaMd Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYI
OpPraHMYeCKUX BEIIECTB, HAOMIOJICHUE U ONUCAHHE JEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPALICHNI0 OPraHUYECKUX BELIECTB IIPU HArpeBaHuu (IU1aBjIeHUE, 0OyTJIUBaHUE U TOPEHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHUU psAA. MeTaH M 3TaH — NpPOCTEHUIIHE
MPEJCTaBUTENIM aJKaHOB: (U3NYECKHEe M XMMHUYECKHE CBOICTBa (peaklUMH 3aMeUleHUs U
TOpEeHHUsI), HaXOXKJIEHHE B IPUPOJIE, TOJIyYEHNUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psAf. DTUJIEH U MPONUJIEH — MPOCTEHIINE
MPEJCTAaBUTENIM AJIKEHOB: (M3NYECKMe M XHMHUYECKHE CBOMCTBAa (peakiuu THUIPUPOBAHMUS,
raJloreHupoBaHus, TUAPATALUHU, OKUCICHHS U TTOIUMEpU3aIiH ), TOJTyYeHHE U IPUMEHEHUE.

Anxanuensl: OytamueH-1,3 u merunOyraameH-1,3: cTpoeHue, BaKHEHIIME XHUMHYECKUE
cBolicTBa (peakuust nmonuMepusanun). [losydenne CHHTETHYECKOro KaydyKa U PE3UHBI.

AJKUHBI: COCTaB MU OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKUH psii. AICTHICH —
MIPOCTEUINI NPENCTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu ruIpUpOBaHUs, FAJIOT€HUPOBAHNUS, THpaTallii, TOPEHNUS), TOJIydEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (QU3MUYECKHE M XUMHYECKHE CBOMCTBA (peakuuu
raJIOT€HUPOBAaHUS W HUTPOBAHHUA), IOJydeHHUE M IpPUMEHEHHe. Tonyon: cocmas, cmpoeue,
Qusuyeckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupoO8aHus U HUMpPOBaHus), noayieHue u
npumenenue. TokcMYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXKIY YIVIEBOAOPOJAMH,
IIPUHAUISKAIIUMUI K Pa3JIMYHBIM KJIACCAM.

[TpupoaHble UCTOUHUKHU YTriaeBoaopoaoB. IIpupoanslil ra3 U nomyTHble HEPTAHbBIE Ta3bl.
Hedbte um eé mnpoumcxoxaenue. CrnocoObl TmepepaboTku He(PTH: TIEPEeroHKa, KPEKUHT
(TepMHUEcKUii, KaTaauTU4YeCKHil), nupoau3. [Iponykrel nepepadoTku HedTH, UX IPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrojb U MpoayKThl €ro nepepadoTKu.

OKCrepuMeHTaJIbHbIE METO/Ibl U3yUEHHUS BEIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3iaMH IiaacTMace, KaydykoB M pe3uHsbl, kKomiekuun «Hedg1e» u «Yrons», MopenupoBaHue
MOJIEKYJ YTJIEBOAOPOAOB U TallOr€HONPOM3BOAHBIX, IPOBEIECHHE NPAKTUUYECKONW pPabOTHI:
MOJIy4E€HHE ITUIICHA U U3Y4EHUE €rO CBOMCTB.

Pacuérurlie 3amaumn.



BbluncneHus mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00b&Ma, KOIMYecTBa
HCXO/JHOTO BEIlleCTBA WJIM IMPOAYKTAa pEakUuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM POJYKTOB PEaKIun).

Kucnopoacoaep:kamue opranuieckue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTPOEHUE, (QU3UYECKHE U
XMMHUYECKHE CBOMCTBA (peakiMH C aKTUBHBIMU MeETaJslaMH, I'ajlor€HOBOJOpPOJIaMHU, TOpeHHe),
npuMeHeHue. BonopoaHsie cBI3U MeX1y MOJIEKyJIaMH CIUPTOB. /leficTBue MeTaHONa U 3TaHOIA
Ha OpraHu3M 4eJIOBEKa.

MHOroaTtoMHbI€ CIUPTHL. DTWIEGHTIHMKOJIb M TJMIEPHUH: CTpOCHUE, (QU3MUYECKHE U
XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEJIOYHBIMU METaJlJJaMH, KaUeCTBEHHAs PeaKlys Ha
MHOr0aToMHbI€ cnupThbl). /[leiicTBMe Ha opraHu3Mm uenoBeka. l[IpumeHeHHe riMuEepUHA WU
STUJIEHTJIUKOJISL.

@deHon: CTpOeHHE MOJIEKYJbl, (U3MUYECKHEe U XUMUYECKHE CBONCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpnerunbl U kemownsl. Dopmanbieruj, ametajbIerua: CTpoeHue, (u3NYecKue Hu
XUMHUYECKUE CBOMCTBA (pEakUUU OKMCIIEHHUS M BOCCTAHOBJICHMS, KauE€CTBEHHbIE pPEaKLUu),
NOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpefeNibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHAsI M YKCYCHAsl KUCIOTHI:
cTpoeHue, (hpu3nuecKkrne U XMMHYECKHe CBOWCTBA (CBOMCTBA, 00IIMeE s Kllacca KUCIIOT, peaKIus
sTepuuKanum), MoiaydyeHue | mnpuMeHeHue. CreapuHOBas U OJIEMHOBAas KHUCIOTHI Kak
MIPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. Mbla Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JEHCTBHE.

CrnoxHble 3QUphl KaK TPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX 3(PUPOB.
Kupsl. I'mppomns xxupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYraeBoasl: cocTaB, Kiaaccu(ukanus yrieBoaoB (MOHO-, M- M ToJaucaxapuibl). ['moko3a —
pocTelmii MOHOCaXapHuJ: OCOOCHHOCTH CTPOEHUS MOJIEKYINbI, (PU3NYECKHEe M XMUMHUYECKHE
cBoiictBa (B3aumozeiictBue ¢ rugpokcugoM menu(ll), oxmcneHne aMMHauHBIM pacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJIEHHE B MPHPOIE,
npuMeHeHune, ononorunyeckas poib. @orocuHTes. PPyKTO3a KaK U30MEpP I'ITIOKO3HI.

Kpaxman u nemnonos3a Kak npupoJHble noauMepsl. CTpoeHHe KpaxMmaia U LEeJUTI0JI03bI.
dusnyeckre U XMMUYECKUE CBOWCTBA KpaxMalia (THAPOIIN3, KaYeCTBEHHAs peaKklus ¢ MO OM).

DKClepUMEHTAJIbHbIE METOABl M3YYEHMsI BEILECTB M HMX IPEBPAILECHUN: MPOBEIEHUE,
HAOMIOJIeHNEe M OMNHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KayeCTBEHHbBIE
peakiuy OAHOATOMHBIX CIHUPTOB (OKHcieHue sTaHona okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3auMmojeiicTBue raumepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpokcuaom wmemu(ll), B3ammopeiicTBue
KpaxMalla ¢ HOJOM), MPOBEACHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnsie 3anaun.

Bbluncnenus no ypaBHEHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXO/JHOTO BEIeCTBA WJIM IMPOAYKTa PEAKIMH IO H3BECTHHIM Macce, 00BEMY, KOJINYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKINN).

AzoTcoaepxale opraHM4eckue CoeTuHEHMs.

AMHMHOKUCIIOTBI Kak aM@OTepHbIE OpraHuvecKkue coequHeHus. dusnyeckue u
XMMHMUYECKHE CBOWCTBA AMHUHOKMCIOT (Ha IpuUMepe TiIuiuHa). buomornueckoe 3HaueHHe
aMHHOKUCIOT. [lenTuapl.



benku kak IpupoAHbIE BBHICOKOMOJIEKYJSIpHbIE coeluHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4Hasi CTPyKTypa OenkoB. XUMHYECKUE CBOICTBa O€IKOB: THAPOIM3, JEHATYpalusd,
KaueCTBEHHbIE PEeaKLUU Ha OEJKHU.

OKcrepuMeHTaJIbHbIE METOAbl M3YUEHHUS BEIIECTB M MX NpeBpalleHuil: HaOIoJeHHe U
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB MpH HAarpeBaHWUU, LIBETHbHIE
peaxiuu OeKoB.

BbicokomoieKyIsipHbIE COCTUHEHUSI

OCHOBHBIE TOHATUS XMMHMH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUH: MOHOMEp, MOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPU3ALUU, CPENHAsl MoJeKysspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — IIOJMMEpU3aLiHsl U TOJMKOHIEH AU,

OKCIepUMEHTAJIbHbIE METO/bl U3YUEHHUS BEIIECTB M MX MPEBPAIICHUN: O3HAKOMIIEHHE C
o0pa3iamu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXIpeqMeTHbIX CBs3ed NMpH U3ydyeHHM opraHudeckod xumuu B 10 kiacce
OCYILLECTBIISICTCA 4Y€pe3 MCI0JIb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATUH, TaK M
HOHATUH, SBJISIONMXCS CUCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuyHbId (DakT, rumoresa, 3aKoH,
TEOpUs, aHalu3, CHHTe3, KJIaccu(uKalus, NEepUOAUYHOCTb, HAOIIOJEHHE, H3MEpEHHe,
9KCIIEPUMEHT, MOJICIMPOBAHHUE.

dusuka: MaTepusi, YHEPrusi, Macca, aToM, MEKTPOH, MOJIEKYJia, JHEPTe€TUUECKHUI YPOBEHb,
BELIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHME BEIIeCTBa, (pU3MUECKUE BEITUUYUHbBI U €IUHUIIBI
UX U3MEpEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMeH BelIeCTB B OpraHusMme, (pOTOCHHTE3,
OMOIOrMYecKy aKTUBHBIC BelllecTBa (0eJIKH, YTJIeBOAbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, TOJE3HbIE HCKOMAaeMbl€, TOIIUBO, PECYPCHI.

TexHOI0rus: NUIIeBbe TPOIYKThI, OCHOBBI PAllMOHAJILHOT'O MMUTAHMS, MOIOIINE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MTPenapaThl, MaTepHAIIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPITAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBBI XUMHUH

XUMHYECKHH 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpOHHAs 000JO0YKa.
DHepreTu4eckue ypoBHHU, NOAYPOBHU. ATOMHBIE OpOHTay, S-, P-, d- anemeHnTsl. OcobeHHOCTH
pacmpeneseHusl JIEKTPOHOB 0 OPOUTASIM B aTOMaxX 3JEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHAas KOH(QUTrypalus aToOMOB.

Ilepnonnuecknii 3akoH u Ilepuogmyeckass cucrema xumuuyeckux snemeHtoB J[. M.
MenneneeBa. CBs3p INEpUOAMYECKOro 3akoHa M [lepuogudeckoil CUCTEMBl XHMHMYECKHX
anemenToB J[. MI. MenneneeBa ¢ COBpPEMEHHONW TEOpUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
I10 TPYIIAM M ITepruoAaM. 3Ha4eHH e NEPUOJUIECKOr0 3aKOHA B Pa3BUTUU HAYKU.

CrpoeHnue BemiecTBa. XHUMHYECKass CBs3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJieHTHAas
HENOJISIpHas. M TOJIApHasi, MOHHAs, MeTajndeckas). MexaHu3Mbl o0pa3oBaHUsI KOBaJEHTHOMN



XMUMHYECKOI cBS3U (OOMEHHBIM U JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTS.
DJIEKTPOOTPULATEIbHOCTh. CTerneHb OKUCIeHUS. IOHBI: KATHOHBI K AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOI'O CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THIbl KPUCTALUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUINYECKON PEHIETKY.

[Tonsatre o nucnepcHeIX cucremax. ICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi 1oJist
BEILIECTBA B pacTBOPE.

Knaccudukamuss Heopranmueckux coequHeHuil. HoMmeHkmaTypa HeopraHUYecKHX
BellecTB. ['eHeTnueckass CBsI3b HEOPraHMYECKUX BEILIECTB, MPUHAJICKAIIUX K PATUYHBIM
KJIaccam.

Xumuueckast peakuus. Krnaccupukanus XUMHYECKHX peakIUid B HEOPTaHWYECKOW W
OpPraHMYEeCKOM XUMUU. 3aKOH COXPAaHEHHUS! MAacChl BEIIECTB, 3aKOH COXPAHEHUs U MpPEeBpalCHUs
SHEPrUU MPU XUMHUECKUX PEAKLIUSX.

CKoOpoCcTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBbIe pPEaAKIIHH.
Xumunueckoe paBHOBecue. PakTOphl, BIMAIOLIME HA COCTOSHHE XHMUYECKOI'O PpaBHOBECHUS.
ITpunuun Jle [latenbe.

OnexTponutudeckas nucconnanus. CunpHble U cialble AMeKTpoiuThl. Cpema BOTHBIX
pacTBOPOB BEIIECTB: KUCas, HEMTpasibHasl, LIEI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIepUMEHTAIbHbIE METOJIbl M3YYEHHS! BEIIECTB M HX MPEBPAIICHHI: JEMOHCTpPALUS
tabimn «I[lepuoamueckas cucrema xumudeckux anemeHToB J[. M. MengeneeBay, u3ydeHue
MOJIeNIed KPHUCTAJUTMYECKUX pemEToK, HaOMI0JeHHE W OINKCAHHE JIEMOHCTPAlMOHHBIX H
ab0paTOPHBIX OMBITOB (Pa3joKEHHWE TMEPOKCHIa BOIOPOJAa B MPHCYTCTBHUU KaTalu3aTopa,
OMpeIeJICHHE CPEbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAJIBHOIO MHIMKATOPA, PEAKIIMU
HMOHHOTO OOMeHa), MpOBe/leHHE MPAaKTUYECKOH paboThl «BiusHue pa3nuuHbIX (akTOpoB Ha
CKOPOCTb XUMUYECKOM peaKium.

Pacuérnblie 3anaum.

Pacuérel 0 ypaBHEHUSIM XUMHUYECKUX PEAKIU, B TOM YKCII€ TEPMOXUMUYECKHE PACUETHI,
Pacy€ThI C UCIOIb30BAaHUEM MTOHITHUS «MAacCOBas JOJIS BELIECTBAY.

Heoprannyeckasi Xumust

Hemeramibl. Ilonoxenune HemeramnoB B Ilepuonuyeckod cucTeMe XUMHYECKHX
anementoB J[. WM. MenneneeBa U OCOOEHHOCTH CTpPOEHHUs aTOMOB. Pu3MyecKhe CBOWCTBa
HEMETaJUIOB. AJIJIOTPOIUS HEMETAIIJIOB (Ha MpuMepe KHciopoa, ceprl, hochopa u yriepozaa).

XuMHUYecKre CBOMCTBAa Ba)KHEHIIMX HeMeTa/ioB (TajloreHoB, cepbl, a3ora, Qocdopa,
yriaepoa U KpeMHHUsS) U UX COEAMHEHUHN (OKCUIO0B, KUCIOPOACOAEPKAIMX KUCIOT, BOJOPOIHBIX
COCIMHEHU ).

[IprumeHeHuEe Ba)KHEN X HEMETAIIJIOB M UX COCIMHEHUH.

Merannsl. [Tonoxenue meraioB B [lepruoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0UYEK aTOMOB MeTayaoB. Obmmue
¢usnyeckue cpoiicTBa MeTau10B. CIUIaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUN PsiJi HaNpsLDKEHUN
METaJLJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEUIIMX METAUIOB (HATPUM, KaJMd, KaJjbIMWd, MarHUu,
ATFOMUHUM, IIUHK, XPOM, KEJI€30, MEIb) U UX COCAMHCHHUI.

OO61mme crocoObl mony4eHus MerasuioB. [IpumeneHne MeTamioB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEIIECTB M WX IMpPEBpaAlICHUN: H3ydeHUe
KOJUIeKIIMU «MeTamibl U CIUlaBbl», 00pa3lloB HEMETANJIOB, pPEIIEHHE 3KCHEePUMEHTATbHBIX



3aja4y, HAONIOJEHHE ¥  ONUCAHHE JIEMOHCTPAI[MOHHBIX U  J1a0OpAaTOPHBIX  OIBITOB
(B3auMojieiicTBHE TMAPOKCHIA aTIOMHHMS C pacTBOpaMU KHCIOT U Ilejoyell, KaueCTBEHHBIE
peaxkru Ha KaTHOHBI METAJIOB).

Pacuérnsle 3anaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B pEaKlUU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEIleCTBA) MPOJYKTOB PEaKLUHU, €CJIU OJJHO U3 BEILECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Pone xumMuu B 00eCIIedeHUH YKOJIOTHYECKOM, YHEPreTUYeCKOM U MUIIEBON 0e30MacHOCTH,
pa3BUTMM MeIULMHBL lIOHATHE O HaydHBIX METOAAX IIO3HAHMS BEIIECTB U XMUMHUYECKUX
peakiui.

[IpencraBiaenuss 00 OOMMX HAYYHBIX TNPUHIMIAX MPOMBIIIJICHHOTO MOJTYYeHHUs
BaKHEHIINX BELIECTB.

UYenoBek B MHUpE BEIIECTB M MaTEpUaJIOB: Ba)XHEHIIME CTPOUTENIbHBbIE MaTepHabl,
KOHCTPYKIIMOHHbIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHMKa, MaTepHasbl sl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKNe U MUHEpAJIbHbIE Y100 PEHUSI.

XuMHUsSI ¥ 3740pOBbE YEJIOBEKA: IMpaBUJia MCIOJb30BAHUS JIEKAPCTBEHHBIX IpENapaToB,
npaBuiia 0€30MaCHOrO UCIOJIb30BAHMSI ITPEMapaTOB OBITOBOM XMMHH B TOBCEIHEBHOW )KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexxnpeqMeTHbIX CBsI3eil Mpu M3ydeHuu oO0Iield U HEOPraHW4YecKol XUMUU B
11 knacce ocyuiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U IOHATUH, SABIBIOINXCA CUCTEMHBIMU JJIS1 OTJAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO
LHKJIA.

OO01mme ecTecTBEeHHO-Hay4YHbIE TMOHATUS: HAy4dHbIM (axT, rumoresa, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  Kjaccuukalus,  MepUuOJAUYHOCTb,  HAONIOEHHE,  SKCIEPHUMEHT,
MOJIE/IMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: martepus, dHEprus, mMacca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
pazivoaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3MUECKIE BETMUUHBI U €AMHUIBI UX U3MEPEHHs], CKOPOCTb.

buonorus: kneTka, OpraHusM, 3KocucTeMa, Ouochepa, MaKpo- U MHKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpasbl, TOPHBIE TOPOADI, TOJIE3HbIE HCKOMAaeMbl€, TOIUTUBO, PECYPCHI.

TexHonorus: XUMHUYECKas [IPOMBIIIJIEHHOCTb, MeTaJLIy prus, IIPOU3BOACTBO
CTPOUTEIbHBIX MaTepuasos, CENbCKOXO03511CTBEHHOE IIPOU3BO/JICTBO, NUILEeBast
IPOMBILIUIEHHOCTh, (hapMaleBTUYECKass MPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHYECKUX
IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanMeHnoBaHue pa3aesioB M TeEM mudpoBbIe
Ne i/ P Konrtpoubnbie | IIpakTuyeckue (mupp )
NMPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThbI padoThI
pecypchl
Paszpnes 1. Teoperuueckne OCHOBBI OPraHU4eCKO XUMUM
o | D"
. TPOEHMS OPraHNYECKUX WHEHHUH A.
p p . https://m.edsoo.ru/7f41837c¢
M. bytiepoBa
Hroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 IIpene e €BOJI0PO, ajka 2 bubmmorexa IIOK
. JILHBIE YTIIEB bl — aJKaHbI
et yr HOPOX https://m.edso0.ru/7f41837c¢
99 HenpenenbHble yraeBogopoabl: alKEHBI, 6 1 bubmmorexa [IOK
' AJIKaIUEHBI, aJIKUHbI https://m.edsoo.ru/7f41837c
2.3 ApoMaTHUECKHE YTIIEBOLOPO 2 butmmorexa LIOK
. MaTHYECKHE YIIIEB Bl
p T AOpOL https://m.edso0.ru/7f41837c¢
54 [IpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB 3 1 bu6mmoreka [JOK
' U UX nepepadoTka https://m.edsoo.ru/7f41837c¢
Hroro no pazueiy 13
Pasnea 3. Kuciiopoacoaepxxamme opranuyeckue coeJMHeHu s
bu6mmoreka [JOK
3.1 C . D 3
THPTBHL. EeHOT https://m.edso0.ru/7f41a636
3.9 Anbaerunbl. KapOOHOBBIE KHCIIOTHI. 7 1 Bbu6moreka [JOK

CrnoxHbie 2GUpbI

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK

3.3 v 3
HICBOML https://m.edsoo.ru/7f41a636
Wroro no pazneny 13
Pa3nen 4. A3oTcoaepikaiiue Oprannyeckue coeJUHEHUs
bubmioreka [IOK
4.1 Am . Am .b 3
HHb! HHOKHCITOTRL b https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Paznen 5. BbicOkOMOJIEeKYJISIPHBIE COCTMHEHUS
bu6mnoreka [JOK
5.1 I1 .K .B 2
HACTMACERL. RAyRYRH. BOTORHS https://m.edsoo.ru/7f41a636
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
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11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3aesioB H TeM uudpoBbie
Ne i/ P Konrtpoubnbie | IIpakTuyeckue (mupp )
MPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
) CTI_II)OCHI/IG atoMoB. [lepuonnueckuii 3aKoH . BuGmorexa LIOK
: u [leproguyeckas cucreMa XMMHAYECKUX
prol https://m.edsoo.ru/7f41a636
anemenToB /1. 1. MenzaeneeBa
12 Ctpoenue BeniecTBa. MHOTooOpasue 4 bubmoteka [JOK
' BELIECTB https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
1.3 X 6 1 1
IMUHECKILE peakitin https://m.edsoo.ru/7f41a636
Froro 1o pasie 13 bubmoteka IJOK
TOT'O I b
pasielty https://m.edsoo.ru/7f41a636
Pa3nen 2. Heoprannueckasi Xumus
bubmioreka [IOK
2.1 M 6 1
CTaTIH https://m.edsoo.ru/7f41a636
bubmioreka [IOK
2.2 H 9 1 1
eMeTalIEt https://m.edsoo.ru/7f41a636
53 CBs13b HCOPraHMYECKUX U OPraHUYECKUX 5 bu6mnoreka [JOK
' BELIECTB https://m.edsoo.ru/7f41a636
HTroro mo pasgen 17 butmmorexa LIOK
pasieiy https://m.edsoo.ru/7f41a636
Pa3nen 3. XuMus ¥ )KU3Hb
3.1 XuMHS U KU3Hb 4 bubmorexa [OK

https://m.edsoo.ru/7f41a636
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Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoaunuecTBO yacoB Jlara yieKTpOHHBbIE N pPOBbBIE
, Tema ypoka Konrpoabnbie | I[lpakTuueckue o0pa3oBaTesbHbIE
n/n Bcero U3yYCHUS
padoThbI padoThl pecypcsl
o - N
. (ienMeTOoepraIZHqZZKou );I/IMI/II/I, eé . BuGmorexa LIOK
BO3HMKHOBEHHE, Pa3BUTHE U
P https://m.edsoo.ru/ff0d210c
3HAYEHUE
T
2| cooumenmii A M. Byrepona, i | 1 buGmiorera LOK
A - DYITIEPOBd, https://m.edsoo.ru/ff0d210c
OCHOBHBIC TTOJIOXKEHUS
[IpencraBnenue o kiaccupukanuu
OpPraHUYECKUX BEIIECTB.
3 Homenknatypa (cucremaTrueckas) u 1
TpUBHUAJIHLHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1 but6mmoreka [JOK
TOMOJIOTHUYECKUIN ST https://m.edsoo.ru/ff0d210c
MertaH 1 3TaH — npocrenmme bubmuotexa IIOK
5 1
NPEICTABUTEIN AJIKAHOB https://m.edsoo.ru/ff0d2eae
6 AJIKEHBI: COCTaB U CTPOEHUE, 1 bubmmoreka [IOK
CBOICTBa https://m.edsoo.ru/ff0d2eae
OTWJIEH U MPOIUJIEH — MPOCTEUILINE bubmorexa [IOK
7 1
NPECTABUTEIH AJKCHOB https://m.edsoo.ru/ff0d2eae
ITpakTuyeckas pabora Ne 1.
8 «30 THI:: e ;I ! e Ta 3y4eHue 1 1 Bubmmorexa LIOK
JydeHUE dTUJICHA U U HU
Y . v https://m.edsoo.ru/ff0d350c
€ro CBOMCTB»



https://m.edsoo.ru/ff0d210c
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Ankaauensl. byranuen-1,3 u

9 Metuiaoyraauen-1,3. [Tonydenue Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d350c
CHHTETHYECKOT 0 Kay4dyKa U pe3UHbI
AJIKUHBI: COCTaB U OCOOCHHOCTH
10 CTPOEHMS, TOMOJIOTUYECKUH P, bubmmorexa [{OK
AlrleTHIIeH — MPOCTEH I https://m.edsoo.ru/ff0d350c
MIPE/ICTAaBUTEIb AJIKUHOB
11 Beruucnenus no ypaBHEeHHUIO bubmuotexa IIOK
XUMHYECKOH peakiiu https://m.edsoo.ru/ff0d350c
12 ApeHbl: 0€H30J1 ¥ TOJTYOJI. bubmumoreka [IOK
TOKCHYHOCTh aPEHOB https://m.edsoo.ru/ff0d3al6
I'emerndueckas CBSI3b yIJIeBOIOPOIOB,
13 MpUHAIISKAIIX K pZ;anHi[n\f " Bubmmorexa [IOK
https://m.edsoo.ru/ff0d3al6
KJ1accaM
[IpuponHbIle HCTOYHUKHU
14 YIJIEBOIOPOIOB: IPUPOIHBIN I'a3 U bub6mmoreka [JOK
MOy THBIC HEPTSIHBIC Ta3bl, HEPTH U https://m.edsoo.ru/ff0d3al16
MIPOAYKTHI €€ mepepadboTKu
IIpupoaHbIe UCTOUHUKHU
15 YTJIEBOAOPOIOB: IPUPOIHBIN a3 u bubmuotexa IIOK
HONyTHbIC HeTsHBIC Ta3bl, HEPTh U https://m.edsoo.ru/ff0d5708
IIPOAYKTHI €€ mepepaboTKu
16 KonTponbHas pabora o pazmeny bubmmoreka [IOK
«YT1eBOAOPOIBI» https://m.edsoo.ru/ff0d5708
[IpenensHbIC OJJTHOATOMHBIEC CITUPTHI:
17 MST:[HOJ'I u 3T&§OJ‘I. Boaopoleaﬂp Bubmmorexa [OK
https://m.edsoo.ru/ff0d5708
CBSI3b
18 MHoOroaToMHBIE CIIUPTHI: bu6morexa [IOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
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STHUJICHIJIMKOJIb U T'JIMOCPUH

https://m.edsoo.ru/ff0d40c4

@DeHOJI: CTPOEHUE MOJIEKYJIBI,

19 ¢buznyeckre U XUMHYECKHe Bubmorexa IOK
_ https://m.edsoo.ru/ff0d40c4
CBOWCTBA, IPUMCHEHUE
20 Anpneruapl: GopMabIerus 1 bu6morexa [IOK
aneraiapaeruy. AleTon https://m.edsoo.ru/ff0d448e
O
21| xapborosse sncnorer aypaseias uGmotera LIOK
P - MYP https://m.edsoo.ru/ff0d448e
U YKCyCHasl
IT 5] Ne 2.
22 «gzzjszlciﬂcf:o O; ) KCYCHOH Buomorexa [OK
P pa yKey https://m.edsoo.ru/ff0d40c4
KUCJIOTBI»
)y CreaprHOBasi U OJICMHOBAsI KUCJIOTHI, BuGmorexa [JOK
KaK TIPENCTABUTE C
MPCACTABHTCIH BRICIIIHX https://m.edsoo.ru/ff0d40c4
KapOOHOBBIX KHCIIOT
M
24 KaH(JSIcE)lHI:fHC; JI:E;B:;HI;; MOIOIIEE buomorexa [TOK
P ’ B https://m.edsoo.ru/ff0d448e
neicTBre
C0KHEBIE 3 Kak IIPOU3BO, e
25 K&JLI 60}}112113513) EII/)II;IOT 1131/1? HOEHI;HH buomorexa [IOK
P - AP https://m.edsoo.ru/ff0d40c4
CIIOXKHBIX 3(hPHPOB
26 JKupel: rugponus, npuMeHeHue, bu6muotexa LIOK
OuosoruvecKast poyb KUPOB https://m.edsoo.ru/ff0d40c4
Y : .
. B;J:B:flm :ocreaBé Izlnacc: bukarus BuGmorexa [JOK
HENIINE I TABUTEIIN:
et https://m.edsoo.ru/ff0d4614
IIII0K03a, (PyKTO3a, caxaposa
28 Kpaxmain n nemiromnosa kak bu6mmoteka [IOK

MPUPOAHBIE TOTUMEPBI

https://m.edsoo.ru/ff0d4614
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KonTponbsnas pabora mo pazgery

29 K 1 bub6morexa IIOK
«Kucnoponaconepxariue
ACHOPOACORCPRAITH https://m.edsoo.ru/ff0d4614
OpTraHUYECKHE COCTUHCHUS
but6moreka [JOK
30 A : 1
MITHBE: METHITAMITH 1 T https://m.edsoo.ru/ff0d4ae2
" AMUHOKUCIIOTHI Kak aM(OoTepHbIe . BuGmorexa LIOK
a K
OPFAIHHECiie COCIHCIIA, X https://m.edsoo.ru/ff0d4ae2
Ouonornyeckoe 3HaueHue. IlenTu el
benku kak npupoaHbie bubmmoreka [JOK
32 1
BBICOKOMOJIEKYJIIPHBIC COCTUHEHHS https://m.edsoo.ru/ff0d4ae2
OCHOBHEIC HOHATHS XUMHUH bu6moreka IIOK
33 . 1
BBICOKOMOJICKYJISIPHBIX COCAMHEHUI https://m.edsoo.ru/ff0d40c4
34 OCHOBHBIC METOJIBI CHHTE3a ) . BuGmorexa [JOK
BBICOKOMOJIEKYJISPHBIX COCAUHEHHMIA.
YIp A https://m.edsoo.ru/ff0d4ae2
[ImacTMaccel, KaydyKu, BOJOKHA
OBIIEE KOJIMYECTBO HACOB I10O 34
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11 KJIACC

KoaunuecTBo yacoB

DJieKTPpOHHbIEe HU(pPoOBbIE

Jl:;-)n Tema ypoka Beero Kourtpoabsnbie | IpakTuyeckue IIJ[:;:EHHH o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
1 XUMHUYECKHI DJIEMEHT. ATOM. 1 bu6moreka [JOK
DneKTpoHHAsK KOHPUTYpaLHs aTOMOB https://m.edsoo.ru/ff0d210c
[Tepuonnueckuii 3aK0oH U
[Teproanyeckast cucTeMa XUMHYECKHX
2 3J'IepMeHTOB . 1. MenneneeBa, ux 1 bubmiorexa LIOK
. N https://m.edsoo.ru/ff0d210c
CBSI3b C COBPEMECHHOM TEOpUCH
CTPOEHUSI aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB M HX
3 COEIMHEHM MO TpynmnaM 1 MepuoIaM. 1 bubmmorexa [{OK
3HaveHHe MEePUOIMYECKOr0 3aKOHa U https://m.edsoo.ru/ff0d23dc
CHUCTEMBI XUMHYCCKHUX 3JICMECHTOB
J.. Menneneesa B pa3BUTUU HAYKU
CrtpoeHue BeniecTBa. XUMHUIECKas
4 CBSI3b, €€ BHUJbI; MEXaHU3MBbI 1 but6moreka [JOK
00pa30BaHKs KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/ff0d23dc
Bonoponnas cBsi3b
BanentHOCTS.
DIIEKTPOOTPHUIIATEIBHOCTE. CTeIeHb
5 OKI/ICHSHH? BL;HICCTBa 1 butamorexa LIOK
https://m.edsoo.ru/ff0d23dc
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS
5 ITonsATHE O AUCIIEPCHBIX CUCTEMAX. 1 bu6morexa [IOK
HcTHHBIC U KOJIJIOUTHBIE PACTBOPHI. https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d26ca

MaccoBas 71015 BEIIeCTBa B pacTBOPE

Knaccudukarus 1 HOMEHKIATypa
HEOPraHUYECKNX COECTMHEHUM.

bu6moreka [JOK

! [eHernueckast CBsI3b HEOPraHMUYECKUX https://m.edsoo.ru/ff0d26ca
BEIIECTB, PAa3JIMYHBIX KJIACCOB
Knaccudukarnust XaMUIECKUX
peaKuuii B HEOPraHUYECKOU U
8 OpPraHUYeCKON XUMHUH. 3aKOH bubmmorexa [IOK
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH https://m.edsoo.ru/ff0d26ca
COXpaHEHUS U MPEBPAILICHUS SHEPTUU
MIPA XUMHAYECKUX PEAKIIASIX
9 CkopocTth peakiuu. OopaTumble bubmumoreka [IOK
peakiuu. XUMAYECKOE PABHOBECHE https://m.edsoo.ru/ff0d2be8
[Ipaktuueckast pabota Ne 1. «Biusaue
10 paP;anme q)alfropOB Ha CKOpOCTb Bubmorexa IOK
. https://m.edsoo.ru/ff0d2be8
XUMUYECKON pPeaKIum
DNEeKTPONUTUYECKAS TUCCOLIUALINSL.
[ToHaTHE 0 BOZOPOJHOM IOKa3aTese
11 (pH) paCTBopaiI. II’)eaKuI/H/I MOHHOr' 0 bubmorexa IOK
https://m.edsoo.ru/ff0d2be8
oOMmeHa. ['uaponu3 opraHMuecKux u
HEOPraHWYECKUX BEIECTB
OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE
12 peakiuu. [lorsitue 00 anexTponmnse bubmmorexa LOK
. https://m.edsoo.ru/ff0d2be8
pacIijiaBoB U pacTBOPOB COJIEH
13 KontponpHas pabota o pasaeny bu6morexa [IOK
«TeopeTnveckre OCHOBBI XUMHUI https://m.edsoo.ru/ff0d2d50
14 MeTannibl, UX MOJIOKEHUE B bu6moreka [JOK

Ilepnonnueckoit cucreme

https://m.edsoo.ru/ff0d2d50
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XHMHUYeCKuX 3yiemenToB Jl. U.
MeHpeneeBa U 0COOEHHOCTH
cTpoenust aromoB. O61IHe
(du3HUecKre CBOMCTBA METAJIOB

CIutaBbl METAJUIOB.

15 DNEeKTPOXUMUYECKUH P bubmorexa IOK
5 https://m.edsoo.ru/ff0d2eae
HaIpsHKCHUH METaJIoB
XuMHYECKHE CBOMCTBA BaKHEHUIIINX
16 METaJUIOB (HATPU, KA, KaJIbLIUM, bu6moreka IIOK
MarHui, aJJFlOMUHUN) U UX https://m.edsoo.ru/ff0d2eae
COETMHEHUM
17 XUMHUYECKHE CBOMCTBA XpOMa, MEAU U bub6moreka [JOK
UX COC/IMHCHUI https://m.edsoo.ru/ff0d2eae
18 XuMHUYeCcKHe CBOMCTBA [IUHKA, JKele3a bub6morexa IIOK
U MX COCTMHCHUI https://m.edsoo.ru/ff0d4ddo
[MpakTrueckas padota Ne 2. "PerieHue
19 BKF::HepI/IMeHTaJII:)HBIX 3a7a4 1Mo TemMe brbmorexa LIOK
https://m.edsoo.ru/ff0d4ddo
«MeTtanisi»"
Hemerampl, X mojioxeHue B
[Tepuoanyeckoit cucreme
20 XHBIZHH§CKHX anemenToB /1. U. Bubmuorexa LIOK
https://m.edsoo.ru/ff0d4ddo
MenneneeBa 1 0COOCHHOCTH
CTPOEHUSI aTOMOB
®du3nUecKue CBOMCTBA HEMETAIOB.
21 AJoTponus HeMeTaJIoB (Ha bu6morexa [IOK
nmpuMepe KKCIIopoaa, cepsl, pochopa https://m.edsoo.ru/ff0d4dd0
U yriiepojia)
22 XUMHUYECKHE CBOHCTBA rajloT€HOB, bu6moreka [JOK
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Cephl U UX COCUHEHUHN

https://m.edsoo.ru/ff0d4dd0

93 XUMHUYECKHE CBOMCTBA a30Ta, bubmumoreka [IOK
docodpa 1 ux coeaAMHEHU I https://m.edsoo.ru/ff0d4ddo

24 XHUMHUYECKHE CBOKCTBA YTrilepoa, bu6mmoreka [JOK
KPEMHHUS U UX COCITUHCHHM https://m.edsoo.ru/ff0d4dd0

o5 [IpumeHenne BaXKHEH IUX bu6moteka [IOK
HEMETAIUIOB U MX COEIUHEHUI https://m.edsoo.ru/ff0d4f42
O6o0mIeHne U cucTeMaTH3aUs
3HaHui o TeMe «Hemeramns.

26 Brruncnenus no ypaBHeHUSIM bubmorexa TOK

. https://m.edsoo.ru/ff0d4f42
XUMHYCCKUX PEaKIUH 1
TEPMOXUMUYECKUE PACYEThI
[TpakTuueckas padora Ne 3.
27 «Il’)emeHHe 3KCHI;pI/IMeHTaJILHI>IX 3a/1a4 Bubmorexa LIOK
https://m.edsoo.ru/ff0d4f42
no teMe "Hemeramist"»

28 KonrtponsHas pabora mo remam bu6mmoreka [IOK
«Mertamis» u «Hemeramisn https://m.edsoo.ru/ff0d4f42
Heopranuueckue u opraHuyeckue

29 KI/ICJfOTBI. HeopraHquecxne U Bubmmorewa LIOK

https://m.edsoo.ru/ff0d4f42
OpPraHUYECKHUE OCHOBAHUS
AMdoTepHbIe HEOPraHNYECKHUE U

30 OPraHUYECKHUE COCAUHEHHS. bubmmorexa [IOK
[eHernueckast CBsI3b HEOPraHMUYECKUX https://m.edsoo.ru/ff0d5708
Y OPTaHUYECKUX BEIIECTB
Ponb xumMuu B obecrieueHun

31 AKOJIOTUYECKOM, SIHEPTeTUYECKON U bu6morexa [IOK

MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MEIULIAHBI

https://m.edsoo.ru/ff0d5708
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[TpencraBnenus 00 00X HAYYHBIX

32 MPUHITUIIAX TPOMBIIILIICHHOTO 1 Bubmorexa LIOK

. https://m.edsoo.ru/ff0d5708
MOJIYYEeHUsI BaXKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U 1 bu6mmoreka [IOK
MaTepuaioB https://m.edsoo.ru/ff0d5708

bu6moreka [JOK
34 KHMIt 1 310pOBRE HenoBeia 1 https://m.edscI;[aru/fde5708

OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VYUEBHBIE MATEPHAJIBI JUISI YUEHUKA

* Xumus, 11 xnacc/ I'abpuensu O.C., OGuIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Aknmoneproe obmiectBo «M3narensctBo «IIpocBemnieHne
* Xumus / I'a6puensa O.C., OctpoymoB U.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO

«3narensctBO «lIpocBemenue»

METOAUYECKUE MATEPUAJIBI U151 YUUTEJIA

KonTponbHbIe 1 mpoBepounbie padoThl kK yueOHuky O. C. ['abpuensna «Xumus. 10-11» /
O. C.T'abpuensn, I1. H. bepe3kun, A. A. Ymakoa u jip. - M.: JIpoda, 2007.
I"a6puensu O. C., Bockoboitnukosa H. I1., fAurykoBa A. B. HactonbHast kHUra yuyuTens.
Xumus. 10-11 kn.: Metoguueckoe mocooue. - M.: [Ipoda, 2011.

I'a6puensa O. C., SurykoBa A. B. Terpaap 111 1a00paTOPHBIX OMBITOB M MPAKTUIECKUX

pa6ort. 10-11 k. K yuebnuxy O. C. 'abpuensna «Xumus.». M.: [Ipoda, 2008.

NUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru

https://infourok.ru

https://edsoo.ru

bubmmoreka [IOK
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