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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepalabHON 00pa3oBaTENbHON MPOTPaMMbI CPETHETO
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepanuu, peaan3yonux OCHOBHbBIE
o0Opa3oBaTelbHBIC MPOrPaMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuoy 10 2025 rona» (Pacnopsokenue [pasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIX0I0B K pa3pabOTKe MPOTpaMMBbI IO XUMHH, K OTIPE/ICTICHUIO 00IIel CTpaTernu
o0y4eHHs, BOCIIMTAHHUS W Pa3BHUTHUS, OOYUAIOMIMXCS CPEACTBAMH YU4eOHOTO TpeaMeTa «XUMHsD)
g 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxerus I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COepKaHus, Pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOJITOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
LIEHHOCTEH, MPUCYIIHX LIETTOCTHON CUCTEME XMMHUECKOTO 00pa30oBaHusl. DT LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB IPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYyphl YeloBeKa, a
TaK)Ke 9KOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peamusyercs xumuueckoe oOpa3oBaHHWE OOYYarOIIUXCS Ha YpPOBHE CpEAHETO OOIIero
o0pa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOEHHE KOTOPOTOo
OINpesieNieHbl B MPOrpaMMe MO XUMHU C Y4€TOM clneuu(UKd HAyKM XMMHHU, €€ 3HA4YEHUs B
MO3HAHUU NPUPOJBI U B MaT€PUAIBHOM XKHU3HHM OOILIECTBA, a TAKKE C YUETOM OOLIUX LeTeH U
INPUHLMUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMBI CpelHero oOIiero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHMH HOBOW 0a3bl MaTepuaabHON KyabTypbl. OHAa BHOCHUT CBOM BKJIaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpY)XaroleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IOHMMAaHUS BEIECTBEHHOIO COCTaBa OKPYKAIOIIEr0 MHpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOIEHCTBYsI C JPYTUMU €CTECTBEHHBIMU HayKaMH, XMMHUs CTajla HEOThbEMJIIEMOM
YacThI0O MUPOBOM KYJIBTYphl, HEOOXOAMMBIM YCIOBHEM YCIEHUIHOIO TPyZAa M KU3HU KaxXJ0TO
yineHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3UJaTelIbHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX Mpo0JieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — ChIPhEBOM, SHEPreTUUECKOM, MUIIEBOM, IKOJOTHUECKOM O€3011aCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBUM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYyMa,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUsI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 001Iel XUMHUH) U OpraHuYecKor XuMun. POopMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUH TIpU
M3YyYEHHH TpeMeTa 00ecreurnBaeT BOZMOKHOCTh PACCMOTPEHHUSI BCETO MHOTO0Opa3Hs BEIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTO Marepuana M oOyCJOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX M AICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECCTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs IEpBOHAYAIHHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3YYEHHbII Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHHs TEOPETHUECKUH MaTepuanl u
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAUEHUE MEPUOJNYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3UIHM,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAaK)KE 0 XUMUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3W XUMHUHU C JPYTMMH HayKaMH, PAacCKphIBAIOT €€ pojb B IIO3HABATEIBHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOILIECTBEHHO WM JIMYHOCTHO 3HAUUMBIX MpoOjemMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yyaronuxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (PUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHMUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B nutane perenus 3a1a4 BOCHUTAHUSA, Pa3BUTHSI U COITUANTM3AIMH O0yJarOIINXCS IPUHSATHIC
MpOorpaMMON IO XMMHHM MHOAXOAbl K ONPEIEICHUI0 COJEPKAHUS U IOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCANbHBIX Y4eOHBIX NEHCTBUN, HMMeromux 0a3oBoe
3HaUEHUE [UIS PA3IMYHBIX BHJIOB JEATEIBHOCTH: pEIIeHUs MpobiaeM, MOWCKa, aHajau3a H
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE CpeJIHero o0Iero 0opa3oBaHus, MPU ONPEIEICHUHN COJEPIKATENBHON XapaKTePUCTUKI
neneld M3ydeHUs MpeAMeTa HalpaBICHHUEM NEePBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO
npu3Haércss  (QopMHpoOBaHHE OCHOB XHMHUYECKOWM HAykKu Kak OOIacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEI0BEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KylnbTypbl. C METOAMYECKON TOUKHM 3pEHUS TAaKOM MOJXOJ K OMNPENEICHHUIO IeJed W3y4eHHs
MpeAMETa SIBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHUMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIICHWH MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB M XUMUYECKHX SBIICHUH, UIMCIOIIUX MECTO B MPUPOJIC, B PAKTUUECKOU U
MOBCEIHEBHOM JKU3HU;

® pa3BUTHEC YMEHUW U CHOCOOOB [IESATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOJICHHEM TMpaBwi 0e30macHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuMm, copepkarenpHas XapaKTEepHUCTUKA IEJIeH W 3a7ad U3ydeHUs MpeaMeTra B
MPOrpaMMe 10 XHMHH YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoanusi. CeroHs B MpernolaBaHu XUMHUH B OOJIbIIICH CTETIEHN
oTIa€Tcs MPeoUTeHNE IPAKTHYECKON KOMIIOHEHTE COJIEpKaHusl 00YICeHHUs, OPHCHTHPOBAHHOM
Ha MOJArOTOBKY BBIMYCKHUKA 00I11€00pa3oBaTelbHON OpraHU3aliy, BIAJCIONIEr0 HE HaOOpOM
3HaHWHA, a (DYHKIIMOHAIBHON TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMH aKTHBHOTO
MTOJTyYCHUS 3HAHUW Y IIPUMEHEHUS X B PEATbHOM KU3HHU TS PEIICHUS TPAKTHUSCKUX 3a/1a4.

B cBsI3M ¢ 3THM TpW HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuCHUE
MIPHOOPETAIOT TaKWe TSN U 3a1a49H, KaK:

aJIanTaIus 00yJIaroIuXcsl K YCIIOBHUSIM JMHAMUYHO Pa3BUBAIOIIECTOCS MHUPa, (GOPMHUPOBAHHE
WHTEJUICKTYaJTbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYTHUYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KMU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUI),
MMEIOLIUX YHUBEPCAIIbHOE 3HAUCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs pooiieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€3011aCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MTPOILIECCOB
Ha OpraHM3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CrIoCcOOHOCTH CaMOCTOSITENIbHO TNMPUOOpEeTaTh HOBBIE 3HAHUSA IO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMU, UCIIOIH30BaTh COBPEMEHHbIE HH(POPMAI[HOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U PAa3BUTHE Y OOYYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJHWMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCITUTaHHE Y 00yJaromuxcs yOex AIEHHOCTH B T'YMaHUCTUYECKOM HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEHICHUH TJI00ANBHBIX MPOOJIEM PalMOHAIBHOTO MPHUPOAONOIB30BaHUS,
MOTIOJTHEHHSI SHEPreTHYECKUX PEeCcypCcoB M COXpaHEHHs MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOTO OTHOIICHHUS K IPUPOJIE U CBOEMY 3JI0POBbIO, a TAKXKe MPHOOpETEeHNUs
OTIBITa HUCIIOJIb30BAHUS TIONYYEHHBIX 3HAHHUM U TPUHSITHS TPAMOTHBIX PEIICHUN B CUTYyaIHsIX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHHUSIMH.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee 4uCIIO YacoB, OTBEAEHHBIX I M3y4EHHUS XHUMHH, HAa 0a30BOM ypOBHE CpEIHEro
obmrero oopazoBanus, coctaBiser 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hezento), B 11 kinacce
— 34 gaca (1 gac B HezIeTIO).



B cBsi3u ¢ npazgaunuHbeiME THAME (6 HOsIOpst 2023r., 23 deBpans 2024r., 8 mapta 2024., 29
anpens 2024r.- 1 mag 2024 r., 9-10 mas 2024 r.) npousBeeHa KOPPEKTUPOBKA yUEOHBIX YAaCOB
myreM oO0benuHeHus TeM: B 10 kmacce - 33 vaca (oObenuHeHbI TeMBI B pazzene «[lmactmacchr.
Kayuyku. BosokHa»).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€ ocHOBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBl OpPraHMYEeCKUX BeHlecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenue o knaccu(uKaluyu opraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTudeckasi) U TpUBUaJIbHbIE HA3BaHUs BOKHEUIINX MPeACTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHMUYECKUX BEIIeCTB IIPU HArpeBaHuU (IJ1aBjeHue, OOyriIMBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPEICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkIMy 3aMEICHHS U TOPEHHUS),
HaxX0XJIeHHE B IPUPO/IE, TIOJyUeHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTHUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIIEHUS U TOJMMEPHU3AIIUN), TOTy4eHUEe U IPUMEHEHHUE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHIHNIA TTPEACTABUTENh aTKMHOB: COCTaB, CTPOEHUE, (PU3NYECKUe U XUMUYECKUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYeHHE M TpUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIeBOAOPOI0B. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CnocoOsl nepepaboTku HeTH: meperoHka, KpeKUHT (TEPMHUUECKUH,
KataauTuueckuit), muponus. Ilponykrtel mnepepaboTku HedTH, HX OpPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBII yroib U MPOAYKTHI €ro nepepadoTKH.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, NPOBEJIEHHE NPAKTHYECKOW paboTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WM MPOYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB MJIM MPOJIYKTOB PEAKIIMHN).

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTPOCHHE, (UIUUYECKUE U
XMMUYECKHE CBOMCTBA (pEaKkUMU C aKTUBHBIMU METaJllaMH, TaJOT€HOBOJOPOJAMHU, TOPEHHE),




npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbIe CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

®deHouI: CTpoeHUE MOJIEKYIbI, (PU3MYECKHE U XUMUYECKHEe CBOHCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denoua.

Anbnerunpl M kemouwvl. DopManmbAETH, alETAIbJIETHJ: CTPOEHUE, (QU3NYECKUE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U NPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHash KUCJIOTHI:
CTpoeHue, PU3NYEeCKre 1 XUMUYECKHE CBOMCTBA (CBOICTBA, 001IME /I KJIacca KUCIIOT, peakius
sTepuduKanmum), IMoyyyeHHe u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENHN BBICIIMX KapOOHOBBIX KMCIOT. Mblia KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOJOIIIEE JENUCTBHE.

CrnosxHble 3pUpPbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3aumoaeictue ¢ ruapokcuaoM menu(ll), okucnenne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKJIEHWE B TMPUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemonosa kak npupoanbie nojiumepbl. CTpoeHHe Kpaxmalla U LeJUTI0JIO3bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa c¢ ruapokcuaom wmemu(ll)), ampaermmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcupa cepedpa(l) u ruapokcumaom meau(ll), B3aumoaeicTerue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOoThl: CBOMCTBA PacTBOPa YKCYCHOM KHUCIOTHI.

Pacuérnble 3agaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB UJIH MPOIYKTOB PEaKIUN).

A3oTCcoepIKale OPraHndecKie COeqMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHBIE OpraHu4ecKre coequHeHusl. Du3nuecKkue U XUMHUYECKHe
CBOMCTBAa aMUHOKHCIOT (Ha mpuMmepe rMIMHA). buonorumueckoe 3HauY€HHWE AMHHOKHUCIIOT.
IlenTunaer.

benku kak mpupojHbIe BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuunas, BTOpuYHas u
TpeTHuYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBa OEJIKOB: TUAPOJIM3, ICHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTabHbIE METO/Ibl M3YY€HHsI BELIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HarpeBaHWHU, LBETHbIE
peaxiuu OeIKoB.

BricokoMoIeKyJISIDHBIE COeIMHEHHS

OcCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEOUHEHMI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAS MOJIEKyisipHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPU3ALUs U TOJIUKOHICHCALINS.

OKCIIEpUMEHTAJIBHBIE METOJ/IbI M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMIIEHHE C
o0Opa3iaMu IpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHUM, SBISIOLIUXCA CUCTEMHBIMU 11 OTJEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SBICHHE, HAydHBI (DakT, THUIIOTE3a, 3aKOH,
TEOpus, aHaJdW3, CHHTE3, KIaCCUPHUKAIMs, MEePUOAUYHOCTh, HAOIIOJACHNE, H3MEPEHHE,
JKCIIEPUMEHT, MOJICITMPOBAHUE.

®du3uka: MaTepus, SHEPTHs, Macca, aTOM, dJIEKTPOH, MOJIEKYJIA, SJHEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHUE BEUIeCTBA, (PU3MUECKUE BETMYMHBI U €JHHULIBI MX
U3MEPEHUSL.

buonorus: kierka, opranusM, 6mocdepa, oOMeH BemlecTB B OpraHusMme, ()OTOCHHTES,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHeEpasbl, FOpHBIE TOPOIbI, ITOJIE3HBIE UCKOTIAaeMbIE, TOIUIMBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MaTEpPUaIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XuUMUYecKUN dneMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAsE 000JIOUKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB JI. .
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U Ilepmoauyeckoil CUCTEMbl XUMHUYECKHX
snementoB [[. M. MenpaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaM U neprojaM. 3HaU€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHYECKOH CBsi3uM (KOBaJEHTHAas
HEMnoJIApHasl U TOJIsipHasi, MOHHAs, MeTajulhueckas). MexaHu3mbl 00Opa3oBaHHs KOBaJICHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKkTpooTpULaTeNbHOCTh. CTeneHb OKHUCIIeHNs. FIOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE W KOJIIOWAHBIE pacTBOpBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranndeckux coequHeHnii. HoMeHknaTypa HeOpraHudecKkux BEIIeCTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEILECTB, MPUHAIICKANTUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peakius. Krnaccudukaius XUMHUYECKHX pPEaKIWi B HEOPraHMYecKOW u
OpraHMYEeCKON XUMHH. 3aKOH COXpPaHEHUs] MACChl BEILECTB, 3aKOH COXPAHEHMS M MPEBpAICHUS
SHEPTrUH NMPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NIUyHbIX (PakTopoB. OOpaTUMbIE peakiuu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle [larense.

DnexTponuTHueckas aucconuaius. CunbHbE W ci1aldbie 2eKTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHAas, 11eJI0UHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.



DKCIEepPUMEHTAIbHBIE METOJIbI M3yY€HHs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIHS
tabmun, «[lepuoanyeckas cucrema xumuueckux sneMmeHToB JI. M. MeHpneneeBa», m3ydeHue
MoJeNell KpPUCTANIMYECKUX pEIIETOK, HAOMIOJEHME M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOJOPOJA B IMPHCYTCTBUHM KaTalu3aTopa,
OIPE/IENIEHUE CPEAbl PACTBOPOB BEIIECTB C NOMOIIbI YHUBEPCAIBHOIO MHJMKATOpA, pEakluu
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnble 3amaum.

Pacuérel o ypaBHEHUSAM XUMUUYECKUX PEAKIIUNA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM MOHSITHS «MAacCcOBast 10JIs1 BELIECTBAY.

Heoprannueckasi xumust

Hewmerannsl. [Tonoxxenne HemeramuioB B [lepuonueckoil cucTeMe XMMHUECKUX 3JIEMEHTOB
J. U. MenneneeBa u O0COOCHHOCTH CTpO€HHUs aTOMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponusi HeMeTauIoB (Ha mMpUMepe KUCIopoa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETa/UIoB (TaJIOTEHOB, cephl, a3oTa, Qocdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHUN (OKCUA0B, KUCIOPOICOAEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)XHEMIINX HEMETAJUIOB U UX COCTMHEHUN.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uznueckue cpoictBa MeTaiioB. CIulaBbl METANIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsHKEHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAIJIOB (HATpHWM, KalWd, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUN.

OO6mwme cnocoOsI MoTy4eHus: MeTauioB. [I[puMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJAbl HW3Y4YEHUs BEIIECTB M HUX MPEBpAllCHUN: H3y4eHHUE
KOJUIEKIIMH «MeTalibl U CIIIaBbl», 00pa3lioB HEMETAUIOB, PELICHUE SKCIIEPUMEHTANIBHBIX 3a/ad,
HaOO/IeHNe U OMNHCAHME JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (B3aUMOJEUCTBUE
TUAPOKCHUIA ATIOMUHHUS C paCTBOPaMU KUCJIOT U LIEN0Ye, KAYECTBEHHbIE PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3amaum.

Pacuérbl Mmacchl BelecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B peaKIIUU BEIIECTB, pacyE€Thl Macchl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIU OJHO U3 BEUIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MHIIEBOI O€30MMacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE O HaydyHBIX METO1aX [TO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnenus 00 0OMMX HAYYHBIX TPUHIIUIIAX TPOMBIIIICHHOTO MOJIY4YEeHU I BAXKHEHIITNX
BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUAlOB: BAXXKHEHIIME CTPOUTENbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUIYEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XUMHS U 3/I0pOBbE YEJIOBEKA: MpaBuia HCIOJb30BAHUS JIEKAPCTBEHHBIX MPENaparoB,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OLITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU U3y4eHHH OOIIeH M HeOpPraHM4YeCKOW XUMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX TMOHITHA,
TaK M MOHSTHUM, SBISIFOIIUXCS CUCTEMHBIMH JJIsl OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.



OO01ue ecTecTBEeHHO-HAYUHBIC MOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATIU3,
CUHTE3, KIACCHU(PUKAIUs, TMEPHOIUIHOCTh, HAONIOJCHNE, OKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEeHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U3OTOI,
PaMOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYCCKUI YpPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETUYMHBI U SUHUIIBI X U3MEPEHUSI, CKOPOCTb.

buonorusi: kietka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIICMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHuU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPO/IBI, MTOJIC3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

TexHOoNmoTHsI: XUMUYECKast MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, IPOU3BOJCTBO CTPOUTEIIBHBIX

MaTcpuraioB, CEIIbCKOXO03SMCTBEHHOE MMpoOn3BOACTBO, nuiieBas MMPOMBIINIJICHHOCTD,
@apMaHGBTHHGCKaﬂ MMPOMBIIIJIICHHOCTD, Mpou3BOACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTepuaios, OJICKTPOHHAA MPOMBIIJICHHOCTD,

HaAHOTCXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro o0uiero 00pa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS TPEIMETa « XMMHS» Ha YPOBHE CpeTHET0 00IIero 00pa30BaHusI BbIICICHBI
CJIEYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHUS MPEAMETa « XUMUSD TOCTUTAIOTCS B €IMHCTBE y4eOHOU
U BOCITUTATENBHOM NEATENbHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKUMHU, COI[MOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTSAMU M UJACaJaMH POCCUICKOTO TpakJaHCKOrO OOIecTBa,
MPUHATHIMU B OOLIECTBE HOPMaMH M MpaBUJIaMH MOBEICHHS, CIIOCOOCTBYIOIIMMHU IpoLeccam
CaMOIIO3HaHUs, CAMOPa3BUTHUSI U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPa)KaloT cPOPMUPOBAHHOCTH
OTIbITAa O3HABATENILHOM U MPAKTUUYECKON IeATEIHHOCTH 00YyUYaIOUINXCS 110 pealn3aliy IPUHATHIX
B 00II[eCTBE IICHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJarOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHUS] O COLMAIbHBIX HOPMAax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33124, BHINOJHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPH aHATN3€ PA3IMYHBIX BUJIOB y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAYyYHOMY HACIEIHI0 OTEUECTBEHHOU
XUMHH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUHM M IMPAKTUYECKOTO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaOINI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTEpPECa M I[IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOUIEM aHaIU3e
MH(pOpMAIIUU O IEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIMH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBOro M Oe3omacHOro obOpa3a >KHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIIEeHUSI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATEIHHOCTH;

MOHMMAHMS [IEHHOCTH TMPAaBWJI HWHIWBUIYAJIILHOTO U KOJUICKTUBHOTO O€30IacCHOTO
TOBEJICHUS B CUTYAIIUAX, YIPOXKAIOIMINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIEHUS aKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11IECTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ady COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYEeHHIO Mpodeccril pa3MdyHOTO poJia, B TOM YHMCJIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH ACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYAIbHOM TPACKTOpUH 00pa30oBaHus, Oy ayIiei
npodeccur U peanu3anur COOCTBEHHBIX )KU3HCHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) 3K0JIOTHY€eCKOr0 BOCITIMTAHUA:

9KOJIOTUYECKH 11EeJIECO00PA3HOTO OTHOIICHUSI K IPUPOJIE, KaK HCTOUYHUKY CYIICCTBOBAHUS
JKM3HH Ha 3eMIie;

MMOHUMAaHHMSI TJI00ATLHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM, BIUSHHUS SYKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOITPOCOB
paIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HEMPUATHS JEHCTBHM, MPUHOCSIIMX BpEJ OKPYKAIOIICH MPUPOJHON cpene,
YMEHHUS TPOTHO3UPOBATh HEOJIArOMPUITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESITETPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOpPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOLIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M YelOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH W
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €&
T'YyMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWU HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYeCKON, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevYeHnn yCIOBHI YCIENIHOTO TPYy/la M SKOJIOTHUECKH KOM(POPTHON KU3HH KaXKIOTO YJieHa
00I111eCTBA;

€CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH: T[OHUMAaHHUS CYIIHOCTH METOJOB TIO3HAHWS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHUS J1enaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB M MMEIOLINXCS TaHHBIX
C LEJIBIO ITOJIYYEHHUSI JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B peaJIbHbIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHHI0 M caMOO0Opa3oBaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

MHTEepeca K 0COOEHHOCTSM Tpy/ia B Pa3InYHbBIX cepax npodecCHoHaNbHOM AeITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS y4eOHOro mpeaMera «XUMUsS» Ha YpPOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HaUYUMBIC JIS (DOPMHPOBAHWS MHUPOBO33PEHUS OOYUAIOIMIUXCS MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOJI0B MTO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEMIECTBO,
JHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

VHUBEpCATbHBIC  ydeOHBIS JEHCTBUS (TTo3HaBaTeIbHBIC, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaioniie QopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COIMAITLHOM KOMITETCHITHH 00yJaroNuXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS ~ MCMOJb30BaTh  OCBOEHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWS W YHUBEpPCAIbHBIC Yy4eOHBIC JEWCTBHS B IIO3HABATCIBHOW U
COIMAJIBHOW MPAKTHUKE.

MeranpeaMeTHBIE PE3YJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMH y4eOHBIMHU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMHU U PETYJIATHBHBIMU JICHCTBUSMH.

OBJjajieHue YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J€CTBUAMM:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITEIPHO (OPMYJIMPOBATh W aKTyaJU3HPOBaTh MpPOoOJIEMy, BCECTOPOHHE ¢
paccMaTpHuBaTh;

ONPENeNATh IENU JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHOKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHPHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJIb30BaTh MPH OCBOCHHMHM 3HAHUN NPUEMBI JIOTMYECKOTO MBINIJICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHITUS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIMU BEIIECTB U XUMUYECKUX PEAKITU;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTHUECKUE PACCYKAeHUS (MHIYKTUBHbBIC, JIETYKTUBHBIE, TI0 AaHAJIOTHH ), BHISBIISTh
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMATPUBAEMBIX SBICHHSIX, (POPMYIUPOBATH BBIBOJIBI U
3aKITFOYCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJenu, MpeoOpa3oBbIBATH MOIETIbHBIC IPEICTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XHMHUUYECKOM pEakuud — TMpU pEelIeHHd Y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKHX 33/1a4, IPUMEHATH Ha3BaHHBIE MOJICNIbHBIE MTPEICTaBICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6azoBbIe HCCIeN0BaATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIECTB U XUMUYECKUX PEAKIUH;

dbopMmynupoBaTh LT MW 3aJaYyd  HUCCIEJOBAHHWSA, WCIOIB30BaTh IOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUSI M OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;



BJIQJIETh HaBBIKAMM CAMOCTOSITEJILHOTO IUIAHMPOBAHMUSI M IIPOBEJICHUS YYEHUYECKHX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJOM IpOIecca, CaMOCTOSITEEHO
IIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmynupoBaTh O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKONH W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATh UH(OPMALIUIO PA3IMYHBIX BUJIOB U ()OPM NpEACTABIEHUS, KPUTHUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpH TMOUCKE U OoTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHNUSA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (JOpMY MpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

HCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXIpeAMETHbIE ((u3nueckue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, POpMyIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

OgByajeHyne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHY NeHCTBHAMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ Auajora W/Miu JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBINOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMECH PE3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAaMU IIPU  BBINOJHEHUM XHMHYECKOTO
IKCIEPUMEHTA, IPAKTUYECKON paboThl IO MCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro npoekra U (OpMyIMpOBAaTh BBIBOJBI IO pPE3YJbTaTaM IMPOBEIEHHBIX
UCCIIeIOBAaHU ITyTEM COIJIaCOBaHMsI MO3ULIMI B X0J1€ 00CYXJICHUsI 1 OOMEHAa MHEHUSMHU.

OgBy1ajeHNne YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1CCTBUAMM:

CaMOCTOSITEJIBHO IIJIAHUPOBAaTh M OCYILECTBIATh CBOKO INO3HABATENIBHYIO NIEATEIBHOCTD,
ompenenss e€ Leau U 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJIFOPUTM JEHCTBUIM NPU BBIIOJHEHUU YY4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(pPeKTUBHBIN cr10COO UX pelIeHus ¢ YUETOM MOIyueHHs] HOBBIX 3HAHHUH O
BEILECTBAX U XUMHUYECKUX PEAKLUAX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JESATEIBHOCTH Ha OCHOBE CaMOAHaJIN3a U CAMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOEHUS Kypca «OpraHuyeckas XuMush» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XUMUUYECKON COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJU XUMHUHU B TIO3HAHUU SIBJICHUU MPUPOJBI, B (DOPMHUPOBAHUH MBIILUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOTUMOW [Uis pelieHus
MPAKTUYECKUX 3a/7ad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO U
MIPUPOIHOM CpEE;



BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIue
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsE 000JI0YKa aTromMa, MOJIEKYJIa, BAJICHTHOCTD,
ANIEKTPOOTPHUIIATENILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaméHHasi), MOJIb, MOJIIpHAsT Macca, MOJSPHBIH 00BEM, YIrICpOIHBIA  CKEJIET,
(yHKIMOHATBHAS TPYIA, pPagUKal, U30MEpHs, W30MEPbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
YTIIEBOJAOPOIBI, KUCIOPOA U a30TCOJACPIKAIIUE COCTUHEHUS, MOHOMEp, MOJIMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHCHHSI); TCOPUHU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHHICCKUX
BemecTB A. M. bBymiepoBa, 3aKOH COXpaHEHHUsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKUE 3HAHWS, JIGKAIINE B OCHOBE TOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH JIeATEITHHOCTH YeIOBEKa,

c(OPMHUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSITHH, YCTAaHABINBATH
WX B3aUMOCBSI3b, UCIIOJIE30BATh COOTBETCTBYIOIINE TIOHSITHS IPH OMMMCAHUK COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJB30BATh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTaBICHUS
MOJICKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (OPMYIT OPTaHUYECKUX BEIICCTB
¥ YpaBHCHHUU XUMUYECKUX pEaKIUi, U3rOTABJIMBATh MOJICIH MOJICKYJI OpTraHHYECKHUX BEIICCTB
JUTS. WJUTFOCTPAITMHN HX XUMHUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHUPOBAHHOCTh YMECHHI yCTAaHABIUBAThH MPUHAIC)KHOCTh H3YICHHBIX OPraHUIeCKIX
BEIIECTB 10 WX COCTaBY W CTPOCHHIO K ONPEICIEHHOMY KIIACCY/TPYIIe COCIMHECHUN
(YrJIeBOIOpOJIBI,  KUCIOPOJ M a30TCOJCPIKAIIME COCJAWHEHHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHCHUS), JaBaTh MM Ha3BaHHs 10 cuctemarndeckoir Homenkiarype (IUPAC), a Taxke
MPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIHIIEH,
alleTUJIeH, ASTHJICHIJIUKOJb, TIULEPUH, (PeHod, (QopMaibIeruj, aleTaibAeruja, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCJIOTa, CTe€apuHOBAs KHUCIIOTa, TIIIOKO03a, (QPYyKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAETATh BUIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHCHUSX (OJMHAPHBIC U KPATHBIC);,

cOpMUPOBAHHOCTh YMEHUSI MPUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHHUS OPraHu4YeCKUX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU3OBaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTtaH, aTaH, JTWICH, NPONWICH, aleTWieH, Oyramuen-1,3, merunOyraaumen-1,3, OeHso,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIMIEPHH, (EHON, alleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmall, LeJIioNio3a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHHUSMU COOTBETCTBYIOIIMX XHMUYECKUX pEakluil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, TPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEPepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

chOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMUYECKHUM YypaBHEHHSIM
(Maccbl, 00bE€Ma, KOTHMUECTBA UCXOTHOTO BEIIECTBA I MPOAYKTa PEaKIUH 10 U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIINH);

chOpMUPOBAHHOCTh YMEHUI BIAIETh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYy4HOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU TMPH M3YYCHHH BEIIECTB M XUMHUYECKHX SBICHUI
(HabnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CHCTEMHBIC
XMUMHYECKUE 3HAHUS JUIS IPUHSATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;



c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONIATh MpaBUia MOJB30BAHUS XUMUYECKOU MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleH!s ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ta0OPATOPHBIX XUMUYECKUX OTIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpalleHHsl OPraHUYeCKUX BELIECTB IPU HAarpeBaHUM, MOJIYYEHHE 3TUJIEHA U U3YYEHUE €ro
CBOWCTB, KAY€CTBEHHBIE PEAKIINU OPTAHNYECKUX BEIIECTB, ACHATYpAIHsI OCITKOB IPU HarpeBaHUH,
[[BETHBIE PEAKIINU OCITKOB) B COOTBETCTBUY C IPABIJIAMHU TEXHUKHU O€30MIaCHOCTH PU 00paleHun
C BEILIECTBAaMHU U JIAOOPATOPHBIM OOOPYAOBAHMEM, MPEACTABIATH PE3YJAbTaThl XUMHUYECKOTO
SKCTIEpUMEHTa B ()OpME 3alucu YpaBHEHUH COOTBETCTBYIOIIMX pEeaKIUid W (OPMYINPOBATH
BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XMUMHYECKYI HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYyTrux);

c(OpPMUPOBAHHOCTh YMEHMH COOMIOJaTh IpaBWJIa HKOJIOTMYECKH II€JIeCO00pa3HOro
MOBEACHNUA B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNIEHHBIX OpPraHUYECKUX BeUIecTB, MOHMMas cMbica mnokaszarens [I/IK, mosicHsaTs Ha
IpUMepax CrocoObl YMEHBUICHUS U MPEIOTBPALIEHHUS] UX BPEJHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEeKa;

JUig 00ydarouuXxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIS CHETbIX U CIa00BUASIINX 00YJarOIIUXCsl: YMEHUE UCTIOIb30BaTh PElbePHO-TOUCUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumuueckux Gopmyi.

11 KJIACC

[TpeaMeTHBIE pe3ynbTaThl OCBOEHHS Kypca «O01as 1 HeopraHmdecKast XUMHUSD) OTPAKAIOT:

c(hopMUPOBAHHOCTD MPEICTABICHUN: O XUMUYECKON COCTABIISAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHHU B TO3HAHUM SIBICHUN MPUPOJBI, B (OPMUPOBAHUH MBIIUICHHUS W
KyJAbTYPBl JIMYHOCTH, €€ (yHKIMOHAIFHOH TPAMOTHOCTH, HEOOXOIUMOM MJIsl pEeIICHHS
NPaKTHYECKUX 33/1a4 M HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
IPUPOTHON Cpere;

BJIAJICHUE CHUCTEMOW XHUMHMYECKHX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIINE
HOHSTHUS (XMMHUYECKUI AJIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAI ATOMOB, HOH,
MOJICKYJla, MOJb, MOJSPHBI OO0BEM, BAJCHTHOCTb, JJIEKTPOOTPHUIATEIFHOCTD, CTEICHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METAUIMYECKasi, BOJOPOJIHAs),
KpUCTAJUINYECKasi  pemeérka, THIBI XUMUYECKUX  pEeakluid, pPacTBOp, DICKTPOJHTHI,
HEJJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAsT JNCCOLHMALNS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCThH
XUMHUUYECKOH peaKklny, XAMUYECKOE PABHOBECHE); TECOPHUHU U 3aKOHBI (TEOPHSI AIICKTPOIUTUIECKON
aucconanuy, nepuoandeckuii 3akon /. Y. MenneneeBa, 3aKOH COXpaHEHHUS! MacChl BEIIECTB,
3aKOH COXPaHEHHUS W NPEBPAIICHUs] SHEPIHU NPU XUMHUYECKHX DPEaKIHAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PCHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE NMOHMMAaHHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOrMYECKHE CBEIEHHUs O CBOMCTBAX,
cocTaBe, MOJYYeHUU M Oe30MacHOM MCIIOJIb30BaHMM BAKHEUIIMX HEOPraHUYECKUX BEIIECTB B
OBITY U TPAKTUYECKON JAEATEIbHOCTH YEIOBEKA;

Cc(OPMHUPOBAHHOCTh YMEHHUH BBISBIISATh XapaKTEpHbIE MPU3HAKU MOHSATHH, YCTaHABIMBATh
UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPU ONMHUCAHUM HEOPraHUYECKHUX
BEIIECTB U MX MPEBPAIICHUH;

c(OPMHPOBAHHOCTh YMEHUH HCIHOJBb30BaTh XUMHMUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
¢dopMyn BelIlecTB M ypaBHEHUH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IJUPAC) wm TtpuBHanbHBIE Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Ta3,



YIJIEKUCIIBIA ra3, aMMUaK, TaméHas M3BECThb, HEraméHas M3BECTb, MMUTbEBas COAA, IMUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTb YMEHHUH OMpPEENATh BAICHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOM CBSI3U (KOBaJICHTHAs, HOHHA,
MeTaJJIn4yecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAUIMYECKOH PEHIETKHM KOHKPETHOTO
BElECTBA (ATOMHAs, MOJIEKYJspHas, HWOHHAas, METAJJIMYECKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVHEHU;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUICKHOCTh HEOPraHUYECKHX BEIECTB
10 WX COCTaBY K OMpPEAeNEHHOMY KIJIACCy/TpyIe COSTMHEHUH (MPOCThIE BENIECTBA — METAIUIBI U
HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KHCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

cOpPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHHUE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuonos [lepuoaudeckoii cucteMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUYCCKUE
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUH T10 nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKHX 35eMeHToB 1. M.
MenneneeBa;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepHu30BaTh (ONMUCHIBATh) 00LME XUMUUYECKHE CBONCTBA
HEOPraHMYECKHUX BEIECTB Pa3JIMYHbIX KIJIACCOB, MOJTBEP)KIATh CYIIECTBOBAHUE T'€HETUUYECKON
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IOMOIIBIO YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

C(OPMHPOBAHHOCTh YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
Mpu3HaKaM (YUCITy W COCTaBy pPEarupyrolIuX BEIIECTB, TEINIOBOMY J3(PQEKTy peakiuH,
M3MEHEHMIO CTEIIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTalu3aTropa);

C(OPMHUPOBAHHOCTb YMEHHUH COCTABJIATh YPABHEHMsI PEAKLUN pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEAKLMH MOHHOTO OOMEHa, YUUThIBAs YCIOBHS, MPH KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BELIECTB, PpACIO3HABaThb OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH pacKpblBaTh CYIIHOCTb OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKuuii NOCPEICTBOM COCTAaBJIEHH JIEKTPOHHOTO OajlaHca ATUX PEAKLIUMT;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3acicTBus (nmpuniuin Jle [llaTense);

c(OPMHUPOBAHHOCTb YMEHUH XapaKTEpPU30BaTh XUMUUECKUE ITPOLIECCHI, JISKAIHUE B OCHOBE
IIPOMBIIIJICHHOTO TIOJY4YEHHUS CEpHOM KHCJIOThl, aMMHAaKa, a TakkKe CPOPMHUPOBAHHOCTh
npeJcTaBiIeHui 00 OOMMX HAayYHBIX NMPUHLIMUIAX M SKOJOTMYECKUX MpolieMax XMMHUYECKOTro
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHMEM MOHATHS
«MaccoBasi JIOJs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peaKmmx, Macchl BEIECTBA MIIM 00bEMA I'a30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MU
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKLMHU BEIIECTB, TEIUIOBOTO 3 (eKTa peaklud Ha OCHOBE
3aKOHOB COXPAaHEHUsSI MacChl BELECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OpMHPOBAHHOCTh YMEHUH cOOMI0/aTh MpaBUia MOJb30BAaHUS XHUMUYECKOH mocynoil u
na0opaTOpPHBIM 000PYIOBAaHUEM, a TAK)XKe MpaBHUia OOpaIIEeHuUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHHe NEpOKCHIa BOAOPOJAa B MPHUCYTCTBUM KaTajau3aTopa, OIPENEICHHE CpEAbI



pPacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATIHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKLMH, PEaKkIM¥ MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIUH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIIEPHUMEHTAIBHBIX
3adady I10 TEMaM «MeTtannel» u ((HeMeTaJIJIBI») B COOTBCTCTBHU C TIIpaBUJIaMHU TCXHHUKHU
0€30MacHOCTH IIpu O0OpallleHUH C BELIECTBAMHU U JIAOOPATOPHBIM 000PYJOBaHHEM, NIPEJICTABIATH
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amuch ypaBHEHUH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MIOJIy4aEMYI0 U3 pa3HbIX UICTOYHHUKOB (CpEJCTBa MACCOBOM KOMMYHUKaluu, IHTepHeT 1 Apyrux);

cOpMUPOBAHHOCTh YMEHHUIl COONIOAATh MpaBWJIa IKOJOTMYECKU IEI€CO00pa3HOro
IIOBCJICHUSA B 6I)ITy u pr,[lOBOfI ACATCIIBHOCTH B MECIAX COXpPaHCHHA CBOCro 3J0pPOBbA U
OKpY’Karolllel MPUPOJHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTpeIeIEHHBIX BEIIECTB, MOHUMas cMbici nokasarens [1JIK, mosicHaTh Ha mpumepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLCHUA UX BPCIHOTO BO3HGI\/JICTBI/I$[ Ha OpraHuv3M 4€JIOBCKaA,

JIIsA O6yan0HlI/IXCﬂ C OIpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBBA: YMCHHUC INPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHWYCCKHUX $[BJ'I€HPII7[;

JUISL CJIENIBIX U CIIa00BUISIIUX O0OYYAIOIUXCS: YMEHUE UCIOJIb30BATh PENbE(PHO-TOUECUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LN (pPOBbHIE)

Ne i/t
NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI

Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHN4eCcKOi XMMHHU

[IpenMeTr opraHUYeCKON XUMUU.
1.1 Teopust cTpoeHUS OPraHUYECKUX 3 bubnunoreka 1IOK https://m.edsoo.ru/7f41a636
coenuHeHuit A. M. byrieposa

Hroro mo pazueny 3

Paspnen 2. YrieBogopoabl

2.1 TpenembHpie yr1eBofopofs — 2 bubmmoreka IIOK https://m.edsoo.ru/7f41a636
AJTKaHBI
2.2 HenpeaensHpie yraeonopoet: 6 bubmmoreka IIOK https://m.edsoo.ru/7f41a636
QJIKCHBI, AJIKAJINCHBI, AJTKUHBI
2.3 ApOMaTHYECKHE YrIIEBOIOPOIbI 2 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
2.4 Hpupospie nerounuiH 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
YTJICBOJOPOJIOB M UX ITepepadoTKa
Hroro mo pazgeny 13
Pasznea 3. Kucaopoacoaepskammye oprannyeckue coeIuHeHus
3.1 Cruptel. DeHon 3 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
3.2 Anmbperuzet. Kap6onossie knuciotst, 7 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
CrnosxHble 3(upbl
3.3 VrieBoabl 3 bubmmoreka IIOK https://m.edsoo.ru/7f41a636
Utoro no pazneny 13
Pa3nen 4. Asorcoaepskanue OpraHu4ecKue CoOeJuHeHHUs1
4.1 AMMHBI. AMHUHOKHCIIOTHI. benku 3 bubmmroreka I{OK https://m.edsoo.ru/7f41a636

Wroro no pazgeny 3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paspnen 5. BoicokoMoJIeKYISIpHbIE COeIMHEHUSA

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 1 bubnuotexa I{OK https://m.edso00.ru/7f41a636
Hroro no pazneny 1
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 33



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

11 KJIACC

Ne i/t

HaumenoBanue pa3iesioB U TeM
NPOrpaMMmblI

KoaudecTBo 4acoB

Bcero

duexkTpoHHble (Hu¢poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU

Crpoenue atoMoB. Ilepuoanueckuit
3akoH u llepuoanueckas cucrema

1.1 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
XUMUYeCcKnX deMeHToB J1. 1.
MenneneeBa
1.2 Crpoenne semectsa. Muoroobpasue 4 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
BEIIIECTB
1.3 XUMHYECKUE PEaKIuU 6 bubnunoreka [IOK https://m.edsoo.ru/7f41a636
HWtoro mo pazneny 13 bubnunoreka [OK https://m.edsoo.ru/7f41a636
Paznea 2. Heopranmyeckasi XuMus
2.1 MeTaiist 6 bubmmoreka IIOK https://m.edsoo.ru/7f41a636
2.2 Hewmeramsr 9 bubmmoreka IIOK https://m.edsoo.ru/7f41a636
2.3 CBs3b HEOPraHHUCCKHX 1 2 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
OpraHMYECKUX BEILECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ’ XuMUsl ¥ KH3HB 4 bubmumoreka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[ara usyyenus

[Ipeamer opraHn4ecKkoi XUMHH, €€ BOSHUKHOBEHHUE, PA3BUTHE

1 1 05.09.2023
Y 3HAYCHUE

2 Teopus CTPOEHHU: OPTaHHIECKAX coenuHeHuit A. M. 1 12.09.2023
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHHUS
[IpencraBnenne o kmaccu(GUKAIUN OPraHMUECKUX BEIIECTB.

3 Howmenknarypa (cucremarnyueckas) ¥ TpPUBHAIbHBIC HA3BaHUS 1 19.09.2023
OpPraHUYeCKHX BEIICCTB

4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN Psijt 1 26.09.2023

5 MertaH 1 3TaH — MPOCTEHIINE TPEACTABUTENH ATKAHOB 1 03.10.2023

6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 10.10.2023

7 DTWICH U TIPOMUJIEH — MPOCTEHIINE MPEICTABUTEIHN AIIKEHOB 1 17.10.2023
[Ipa eckast pabota Ne 1. «IloxydeHue sTuiIeHa U U3ydEHHE

8 paTiieckas pabot «[lomyuenue sTuneHa U U3y4eHH 1 24.10.2023
€ro CBOMCTBY»
An eHsbl. b en-1,3 u metund en-1,3. I1 eHue

9 kanuensl. byranguen-1,3 u metundyranuen-1,3. [lonydenu 1 07.11.2023
CUHTETHYECKOTO KaydyyKa U Pe3UHbI
An : oe e eCKu

10 KUHBI: COCTaB 1 0COGEHHOCTH CTPOCHHUS, TOMOJIOTHECKHH 1 14.11.2023
psia. AUETUIIeH — MPOCTEHIINA MTPeICTaBUTENb aJIKHHOB

11 BrruncieHus mo ypaBHEHHUIO XUMHUUYECKOU PEaKIINH 1 21.11.2023

12 ApeHbl: 6eH3011 ¥ TOTyoJ. TOKCUYHOCTh apeHOB 1 28.11.2023
r

13 €HEeTHYEeCKasl CBA3b YIIIEBOJOPOJIOB, IPUHAIECKAIINX K 1 05.12.2023
pa3IUYHBIM KJaccaM
[IpupoaHbIle HCTOYHUKH YTIIEBOJAOPOIOB: MPUPOAHBIH ra3 u

14 MOIYTHbIE He(TSIHbIE ra3bl, HEPTh U MPOTYKTHI €€ 1 12.12.2023

nepepaboTKu




[IpupoaHbIE HCTOYHUKY YIIIEBOIOPOIOB: IPUPOIHBIN a3 U

15 MOTTYTHBIE HEe(TSIHBIE ra3bl, HEPTh U MPOTYKTHI €& 1 19.12.2023
nepepaboTKu

16 KoHTponbsHas paboTta 1o pazaeny «YTriIeBoI0POIbD) 1 26.12.2023

17 [IpenenpHBIE OTHOATOMHBIE CIUPTHI: METAHOJ M ATAHOJL. 1 09.01.2024
Bopoponnas cBsizb

18 MHOroaTOMHBIE CIIUPTHI: ITUIIEHTIUKOJIb U TJIULEPUH 1 16.01.2024

19 (DeHuon: CTPOEHHE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE 1 23.01.2024
CBOWCTBA, TPHMEHEHHE

20 Anpaerunipl: GOpMaNbACTH U alleTAIbIETHA. AIIETOH 1 30.01.2024

21 OaHOOCHOBHBIE MpeieNibHbIE KAPOOHOBBIE KHCIOTHI: 1 06.02.2024
MypaBbUHAS U YKCYCHas

29 [IpakTuueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM 1 13.02.2024
KHCIIOTBD»

23 CreapuHOBast U OJICMHOBASI KHCJIOTHI, KaK MPEACTaBUTEIN 1 20.02.2024
BBICITUX KapOOHOBBIX KHCIIOT

o4 M}:IJ'Ia KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIIEEe 1 97.02.2024
JelicTBUE

o5 CrnoxHble 3QUpPHI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. 1 05.03.2024
I'uaponu3 cinoxHbIX 3pUpoB

26 JKupsr: ruaposns, NpuMEeHEHHEe, OHOJIOTHYECKas POJIb )KUPOB 1 12.03.2024

97 YraeBosl: cocTa, kiaccudukanus. Baxueimme 1 19.03.2024
MPEJICTaBUTEIHN: TIII0K03a, PPYKTO3a, caxapo3a

28 Kpaxman u niemnoso3a Kak MpupoIHbIC MTOJTUMEPHI 1 09.04.2024

29 KonTpospHast padota no paszneny «Kucimopojaconepxariue 1 16.04.2024
OpPraHU4eCKUe COCIMHECHHSDY

30 AMUHBI: METUJIAMUH U aHUJIHH 1 23.04.2024

31 AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OPraHUUECKUe COEAUHEHHUS, 1 07.05.2024
ux 6uonornyeckoe 3HaueHue. [lentuast

32 benku kak npupoHbIE BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS 1 14.05.2024




OCHOBHBIE TTIOHATHS XUMHHU BBICOKOMOJICKYJIAPHBIX
COGHHHGHHﬁ. OcHOBHBIC METOJbI CHHTEC3a

33 . 1 21.05.2024
BBICOKOMOJIEKYJIIPHBIX coeuHeHul. [1nacTmaccel, kKaydyku,
BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33




11 KJIACC

Ne i/t

Tema ypoka

KoaundecTBO 9acoB

Bcero

[ara usyyenust

XUMHUYECKUH 3JIeMEHT. ATOM. DJIEKTPOHHAsI KOH(UTYypaIHs
aTOMOB

06.09.2023

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema
xuMmudecknx aneMmeHToB J. . MenieneeBa, ux cBs3b C
COBPEMEHHOM TEOpUEN CTPOECHHS aTOMOB

13.09.2023

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XUMHUUYECKUX IEMEHTOB
Y UX COEIMHEHMH I10 TPYIIaM U Neprojam. 3HaUYeHUe
MIEPUOANYECKOTO 3aKOHA U CHCTEMBI XUMHUYECKHUX JIEMEHTOB
J.1. MenneneeBa B pa3BUTUN HAYKU

20.09.2023

Crpoenue BemecTBa. XUMUYECKAs CBSI3b, €€ BUbI, MEXAHU3MBbI
00pa3zoBaHus KOBAJICHTHOW CBsI3H. BogopoiHas cBsi3b

27.09.2023

BanenTHOCTh. D1EKTPOOTPUIIATEILHOCTh. CTENEHb OKUCICHHUS.
BemecTBa MOJIEKyJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS

04.10.2023

[onsiTne o AucnepcHBIX cucTeMax. MICTHHHBIC M KOJUTOHTHBIE
pacTtBopbl. MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE

11.10.2023

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
coenuHeHul. ['eHeTHYEeCKas CBSA3b HEOPraHUUYECKHUX BEILIECTB,
Pa3IMYHbIX KJIACCOB

18.10.2023

Knaccudukanus XuMHUYECKUX peakiuii B HEOPraHUYEeCKO 1
OpraHUYECKON XUMUU. 3aKOH COXPAaHEHUSI MAcCChl BEIIECTB;
3aKOH COXPaHEHHUsI U MPEBPALICHUS SHEPTUU TPU XUMHUECKUX
peaKIusax

25.10.2023

Ckopoctb peakiuu. OOpaTuMble peakiiuu. XUMHYECKOe
paBHOBECHE

08.11.2023

10

IIpaktnyeckas padota Ne 1. «BnusHue pa3nu4HbIX GakTOpoB
HAa CKOPOCTb XUMUYECKON PEAKIIUI

15.11.2023




BHCKTPOHI/ITI/I‘-IGCKEUI nucconuanus. Ilorsrue o BOJOPOJHOM

11 noxkaszatene (PH) pactBopa. Peakiiun nonnoro oomeHa. 1 22.11.2023
['uiponu3 opraHMYecKuX U HEOPraHUIECKUX BEIICCTB

12 OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE peaKiiH. [Tousatue 00 1 29 11.2023
JIEKTPOJIN3E PACIUIABOB U PACTBOPOB COJICH

13 KonTponsHas padora no pazaeny «TeopeTnueckrne 0CHOBEI 1 06.12.2023
XUMHH
Mertael, ux noJyioxkenue B [lepuoauyeckoi cucrteme

14 xuMudeckux 3neMenToB J{. . MenzeneeBa u 0COOEHHOCTH 1 13.12.2023
cTpoeHust aromoB. O0mKe Gpu3nveckre CBONCTBA METAJIOB

15 CrutaBsl METAIIIOB. DIIEKTPOXUMHUYECKUN Pl HAPSYKEHUN 1 20.12.2023
METAJJIOB

16 XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HaTpHil, Kalui, 1 97 12.2023
KaJIBIIMI, MAarHAM, aJTIOMUHAN) U UX COCTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIN M X COCTUHECHHI 1 10.01.2024

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a  MX COCAUHEHUN 1 17.01.2024

19 [Tpaktrueckas padota Ne 2. "Pemenne skcriepruMeHTATbHBIX 1 24.01.2024
3a7a4 1o teme «Metauiel»"
Hewmerannsl, ux nonoxenue B [lepuoandeckoit cucreme

20 xuMu4ueckux snemeHnToB /1. M. MenaeneeBa 1 0COOCHHOCTH 1 31.01.2024
CTPOCHHS aTOMOB

21 ®dusndecKkrue CBONCTBAa HEMETAUIOB. AJUIOTPOTIHS HEMETAIIIOB 1 07.02.2024
(Ha mpuMepe KUCIIopoia, cepbl, hocdhopa u yriaeposa)

22 XHUMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhl U MX COCTUHECHUN 1 14.02.2024

23 XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHUN 1 21.02.2024

24 XUMUYECKUE CBOMCTBA YIIepo/ia, KPEMHHUSI U UX COSAUHEHUN 1 28.02.2024

25 [IpuMeHeHre BaXKHEHIIIMX HEMETAUIOB U X COCIMHCHUM 1 06.03.2024
O0o00mIeHre U CHCTEMAaTH3allusl 3HAHUH 110 TEME

26 «Hemeramnel». BeranciaeHus no ypaBHEHUSIM XUMUYECKUX 1 13.03.2024

peaKLII/Iﬁ U TCPMOXUMHYCCKUC paC‘-IéTBI




[TpakTuaeckas paborta Ne 3. «PemnieHne dSKCIepUMEHTAIBHBIX

27 " " 1 20.03.2024
3ama4 1o reme "Hemeramisl'"»

28 KonTposnpHast padota no temam «MeTtamuib» 1 «Hemeramisn» 1 03.04.2024

29 Heoprannueckue u oprannueckue kuciaorsl. Heoprannueckue 1 10.04.2024
Y OPTaHUYECKUE OCHOBAHUS
AmdoTepHbIe HEOPraHUYECKUE H OPraHUYECKHE COCAMHEHUSI.

30 I'eneTnueckas CBsI3b HEOPraHMUYECKUX M OPTraHHYECKUX 1 17.04.2024
BEIIECTB

31 Pounb XMMHH B 00ecTieYeHNH YKOJIOTHYECKOH, IJHEPreTHYECKON 1 24.04.2024
Y TIUIIEBOW 0€30aCHOCTH, PA3BUTHH MEAUIINHBI

32 [IpencraBnenust 06 o6mUx Hay4HbIX IPHHIANAX 1 08.05.2024
MIPOMBIIIJICHHOTO TIOTYYeHHsI BAKHEHIITNX BEIIECCTB

33 UenmoBek B MUPE BEIIESCTB M MATEPHAIIOB 1 15.05.2024

34 XUMHS ¥ 3I0POBHE YEIIOBEKA 1 22.05.2024

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., Octpoymos U.T'., Ciankos C.A., AKIIMOHEPHOE
obmectBo «M3marensctBo «IIpocBernieHne»

» Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos WU.T'., Cnagkos C.A., AKIHOHEpHOE
obmectBo «M3marensctBo «IIpocBereHne»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

* Xumus, 10 kinacce/ I'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A., AKIIMOHEpHOE
obuectBo «M3narensctBo «lIpocBemenue»

* Xumus, 11 xknace/ IN'abpuensia O.C., OctpoymoB U.T'., Cnaakos C.A., AKIIMOHEpHOE
oburectBo «M3narensctBo «lIpocBemenue»

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmmoreka L{TOK https://m.edsoo.ru/7f41a636



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

1.

[Tpunoxxenue 1
Hopwmsbl oneHnBanust

Onenka YCTHBIX OTBETOB YUalIUXCH

Ommemxka «5» cmaeumcst, eciu Y4€eHuK:

MMOKa3bIBaET IITyOOKOE W TMOJIHOE 3HAHWE M IOHMMaHUE BCEro 00bEMa MPOrpaMMHOTO
Marepuana;

IIOJJHO€ IIOHMMAaHHE CYIIHOCTH pAacCMaTpUBAaEMBbIX IIOHATHM, SBJICHUM W
3aKOHOMEPHOCTEM, TEOPHIi, B3AMMOCBSI3EH;

yYMEET COCTaBHUTh TMOJIHBIN W MPAaBWIHLHBIA OTBET HA OCHOBE M3YyYEHHOTO Marepuaa;
YMEET BBIJICATh TJIABHBIC TOJOXKEHHS, CAaMOCTOSATEIBLHO TMOATBEPKIATh OTBET
KOHKPETHBIMH NpUMepaMu, (haKTaMHu;

yMEET CaMOCTOSITEIbHO M  apryMEHTUpPOBAHO JiejaTh aHaiu3, 0000IIaTh,
YCTaHaBIMBATh MEXIIpEIMETHbIE (Ha OCHOBE paHee NpPUOOPETEHHBIX 3HAHUMN) U
BHYTPHIIPEIMETHBIE CBSI3H, TBOPUYECKU MPUMEHSIET TTOTYICHHBIC 3HAHHS B HE3HAKOM O
CUTYaIIHH;

MOCJIEI0BATENIbHO, Y€TKO, CBSI3HO, 0O0OCHOBAHHO M 0€30IMMO0YHO M3JIaraeT yueOHBIH
Marepuai: JaeT OTBET B JIOTHYECKON TIOCIEIOBATEIBHOCTH C HWCIOJIb30BAaHHEM
MPUHATON TEPMUHOJIOTHH; JENaeT COOCTBEHHBIE BBHIBOJABI, (OPMUPYET TOUYHOE
ONPEEICHUE U UCTOJKOBAHNE OCHOBHBIX MOHITUI, 3aKOHOB, TEOPHI;

MpyU OTBETE HE TOBTOPSIET JOCIOBHO TEKCT Y4eOHHMKA; WH3JIaraer Marepuai
JUTEPaTypPHBIM SI3BIKOM; TIPABUIILHO M OOCTOSTEIHHO OTBEYAET HA JIOMOJHUTEIIbHbIE
BOMPOCHI YUUTEJIS;

CaMOCTOSITEIPHO M PAIMOHAIBLHO HCIOJIB3yeT HArJsAIHbIE TMOCOOWs, CIpPaBOYHBIC
Marepuaibl, YYCOHHK, OTOJHHUTEIbHYIO JIUTEPATypy, MEPBOMCTOUHUKHN; TPUMEHSET
CHUCTEMY YCJIIOBHBIX 00O3HAYCHHUH MpU BEJACHUU 3aIUCEH, COMPOBOXKIAIOIINX OTBET;
HCIIOJIB3YET JIJISl JOKA3aTeNIbCTBA BHIBOIBI M3 HAOIIOCHHH U OTIBITOB;
CaMOCTOSITEJIPHO, YBEPEHHO M 0€30IHMO0YHO NPUMEHSICT IOJYyYCHHBIC 3HAHUS B
penieHur mpooJieM Ha TBOPUYECKOM YpPOBHE; JIOMyCKaeT He Oosiee OJHOrO HeaoveTa,
KOTOPBIN JIETKO HUCIPABIIACT MO0 TPEOOBAHHUIO YUUTENS; UMEET HEOOXOUMbIC HABBIKH
paboThI C MpUbOpamMu, YepTeIKAMH, CXeMaMH U TpaduKaMu, COMTyTCTBYIOIIMMH OTBETY;
3aIMCH, COMTPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Ommemxka «4» cmaeumcs, eciu Y4€eHuK:!

MOKa3bIBACT 3HAHUA BCCTO U3YUCHHOI'O HNPOTPpAMMHOI'O MaTepuaja. HaCT MOJIHBIM
HpaBI/IHLHHﬁ OTBCT Ha OCHOBC MH3YYCHHBIX Teopnﬁ; AOITYCKACT HE3HAYUTCIIbHBIC
OIIMOKU U HEAOYCTBI IIPU BOCIHPOU3BCACHHUU H3YUCHHOI'O MaTCpuajia, OIPCACICHUI
HOHHTHﬁ, HCTOYHOCTH IIPU HCIIOJIb30BAHUWMU HAYYHBIX TCPMHUHOB HJIM B BBIBOJAX U
O606H.[€HI/ISIX u3 Ha6J'IIOI[eHPII>i H OIIbITOB; MaTcpuall u3jaracrt B onpeneneHHoﬁ
JIOTUYECKOM MOCJICHOBATCIIBHOCTH, IIPHU 9TOM HNOIIYCKACT OAHY Herpy6y10 OI_HI/I6Ky NI
He Oouee ABYX HCAOYCTOB U MOKCT UX UCHPABUTL CAMOCTOATCIILHO IIPpU Tpe6OBaHI/II/I
Wi IIpu HEOO0JIBbIION nomMmomu npenojaaBareiii; B OCHOBHOM YCBOWIJI y‘Ie6HBII>i
MaTepual; NMoATBCPKAACT OTBCT KOHKPCTHBIMHU IIPUMEPAMU; IIPABUIIBHO OTBCUACT HaA
AOIIOJIHUTECIIbHBIC BOIIPOCHI YUUTCIIA,

YMEET CaMOCTOATCIIbHO BBIACIIATH I'NTABHBIC ITOJIOKCHUA B U3YUCHHOM MATCpHUaAJIC; Ha
OCHOBAaHUH (l)aKTOB H MIOpuUMEpoB O606H.[8.TB, ACJIaTb BBIBOAbI, YCTaHAaBJIMBATbH
BHYTPUIIPCAMCETHBIC CBA3U. HpI/IMCHHCT NOJIYYCHHBIC 3HAHHA Ha IIPAKTUKE B
BUJIOM3MEHEHHOM CUTyaluu, CO6JIIOI[8.CT OCHOBHBIC IIpaBUJIa KYJBTYPbI yCTHOI>'I u
MHUCbMEHHOM pcyuu, UCIIOJIB3YCT HAYYHBIC TCPMHUHBI;



HEe o0JlajaeT JOCTATOYHBIM HAaBBIKOM pa0OThI CO CHPABOYHOW JIUTEPATYPOH,
y4eOHUKOM, TIEPBOMCTOYHHKAMH (IIPaBUJIBHO OpPUEHTHUPYETCsA, HO paboTaer
MemneHHo). Jlomyckaer HerpyOble HapylmieHHs MpaBHi O(GOpMIICHHS HHUCBMEHHBIX
pabor.

Ommemxka «3» cmaeumcst, eciu Y4€enHuK:

YCBOWJI OCHOBHOE COJIEpXKaHHE y4eOHOro MaTepHualia, MMeeT MpOoOeNbl B YCBOCHHUH
Marepuaiga, HE MPENATCTBYIOIIHE JajJbHEHIIEMY YCBOCHHIO IMPOTPaMMHOIO
MaTepualia; MaTepuall M3jaraeT HeCUCTEeMaTH3UPOBAaHHO, ()parMEeHTapHO, HE BCETIa
IIOCJIEIOBATEIIBHO;

MOKa3bIBa€T HEIOCTATOYHYIO C(OPMUPOBAHHOCTH OTAEIbHBIX 3HAHUM U yMEHUH;
BBIBOJIbI 1 0000IIIEHNS apTyMEHTUPYET cl1abo, AOMYCKAaeT B HUX OLIMOKH;

JOMYCTUN OMMOKM M HETOYHOCTHM B HCIOJIb30BAaHUM HAyYHOM TEPMHUHOJIOTHH,
OTpeJieNieHUs] TOHATUH Jajl HEeIOCTaTOYHO YETKHE; HE HCIO0JIb30Ball B KadyecTBE
JIOKa3aTelbcTBa BBIBOJBI M O00OOIICHUS W3 HAOMIOACHHM, (DAKTOB, OMBITOB WM
JOTTYCTUJI OIIMOKHU IPU UX U3JI0)KEHUU;

WCIIBITHIBAET 3aTPY/IHEHUS B IPUMEHEHUN 3HAHUN, HEOOXOAUMBIX Ui pelleHus 3aa4
Pa3IUYHBIX THUIIOB, NMPU OOBSICHEHHUM KOHKPETHBIX SIBJICHMM Ha OCHOBE TEOpUH U
3aKOHOB, WJIA B TTOJATBEP)KICHUH KOHKPETHBIX IPUMEPOB MPAKTHUECKOTO IPUMEHEHHUSI
TEOPHIL;

OTBEYAET HEIOJIHO Ha BOIPOCHl yUUTENs (YIIycKasi U OCHOBHOE), WM BOCIIPOU3BOAUT
coJlep’KaHHe TeKCTa yueOHMKa, HO HEJOCTATOYHO NMOHUMAET OTIENIbHbIE MOJI0KEHHUS,
MMeIoIUe Ba)KHOE 3HAUCHHUE B TOM TEKCTE;

oOHapy)KMBaeT HEIOCTaTOYHOE TMOHMMAaHHWE OTHAEIbHBIX  IOJOXEHUH  Mpu
BOCTIPOM3BEICHUHM TEKCTa y4eOHWKa (3amuceil, NMEePBOMCTOYHWUKOB) WMJIM OTBEYACT
HEMOJIHO Ha BOIIPOCHI YUUTENs, JOMYyCKasi OJIHY - B TPyOble OIIHUOKH.

Ommemxka «2» cmaeumcs, eciu Y4€eHuUK:!

2.

HE YCBOWJI M HE PACKPBLI OCHOBHOE COJICpP)KaHUE MaTepuaia; He JeJacT BBHIBOJIOB H
000011IeHMI;

HE 3HACT W HE NOHMMACT 3HAYUTEIBHYI) HMJIM OCHOBHYI YacTh IPOTPaAMMHOTO
MaTepualia B mpezesiax oCTaBICHHBIX BOIIPOCOB WM UMeeT ¢1ab0 chopMUpOBaHHEIE
Y HETOJIHBIC 3HAHHS M HE YMEET MPUMEHSATh UX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB H
3aja4 1o o0pasiy;

MpU OTBETE (HA OJUH BOIPOC) JOITyCKaeT 0oJiee IBYX IpyObIX OMIMOOK, KOTOPBIC HE
MOJKET MCIPABUTH JIAXKE MPU MOMOIIU YUUTEIIS;

HE MOXET OTBETUTh HU HA OJIUH UX MOCTABJICHHBIX BOIIPOCOB;

MOJIHOCTBIO HE YCBOWJI MaTepHall.

OueHka BbINOJHEHUS MPAKTHYECKUX PadoT

Ommemxka «5» cmaesumcst, eciu Y4eHnuK:

IpaBHUJIBHO OIIPCACIINII LCJIb OIIbITa W BbIIIOJIHHII pa60Ty B MOJHOM 00BEME B
COOTBETCTBHH C HHCTPYKHHCIZ C CO6J'II-OI[CHI/IGM HeO6XO,Z[I/IMOI7I IIOCICI0BATCIIBHOCTHU
IIpOBCACHUA OIIBITOB U H3MepeHHI>i;

BCC OIIBITBI IIPOBCJII B YCIOBUAX U PCKHUMAX, O660HC“IHB&IOH.IHX MMOJIy4eHHuC
PE3YyJIbTATOB U BBIBOJOB C HanOOIbIICH TOYHOCTBIO,

HAaY4YHO I'paMOTHO, JIOTUYHO OIIUCAJI Ha6J'IIO,Z[eHI/I$I n C(l)OpMPIpOBEUI BBIBOJbI U3 OIIbITA.
B NpEACTAaBJICHHOM OTUCTC MMPABUJIBHO U AKKYPATHO BBITIOJIHUII BCC 3aIIUCH, Ta6J'II/II_U>I,
PUCYHKH, YCPTCIKH, Fpa(l)I/IKI/I, BBIYMCICHUA U COCIIAa]I BBIBOIbI,

OposABIIACT OPraHU3allUOHHO-TPYAOBBIC YMCHUA (HOI[I[Cp)KI/IBaCT YUCTOTY pa60qer o
MCCTa U NIOPAAOK Ha CTOJIC, S(KOHOMHO HCIIOJIB3YCT paCXOAHBIC MaTepI/IaJ'ILI);



AKCIIEPUMEHT OCYIIECTBIISIET M0 IUIAHY C YYETOM TEXHUKU OC30MAaCHOCTH M IPAaBHI
paboThI C MaTepuaiaMi U 000PYIOBAHUEM.

Ommemxka «4» cmaeumcst, eciu Y4€HUK 6blNOJIHUIL mpe606aHuﬂ K OUYEHKe «5», HO:

ONBIT TMPOBOJWUI B YCIOBUAX, HE OOECHEUYMBAIOIIMX JOCTATOYHOW TOYHOCTU
U3MEPEHUN;

OBUTO JOMYIIEHO JBa — TPH HEIOYeTa MM OoJiee OJHOW rpy0oil ommOKH U OJHOTO
HeJlo4ueTa.

HKCTIEPUMEHT MPOBEACH HE MOJHOCTHIO WM B ONMCAHWHM HAOIIOJAEHWH W3 OMBITa
YUEHUK JIOTYCTUJI HETOYHOCTH, BBIBOJIbI CZIE€JI1aJl HETIOJIHBIE.

Ommemxka «3» cmaeumcst, eciu Y4eHuK:!

MPAaBUIILHO OIPEIENMII LENb OIbITa; PadOTy BBHIMOJHSAET MPABIIFHO HE MEHEEe 4YeM
HATOJIOBUHY, OJJHAKO OO0BEM BBITIOJHEHHOW YaCTH TaKOB, YTO ITO3BOJISET IOJIyYHTH
MIPaBWJIBHBIE PE3YIbTATHI U BBIBOIBI TI0 OCHOBHBIM, IIPUHITUITHAIBHO BOKHBIM 33]1a4aM
paboTHI.

noaoop 06opynoBaHus, 0OBEKTOB, MAaTEPHANIOB, a TakXKe PaOOThHI MO HAYaIy OIbITa
MIPOBEN C TIOMOMIBIO YYHUTEINS;, MM B XOJI€ TIPOBENEHHSI OIbITa U M3MEPEHUHN OTIbITA
ObUTH JTOMYILIEHbI OITUOKH B ONMCAaHUM HAOMIOAEHNH, (POPMYIHPOBAaHUH BHIBOJIOB;
OTBIT TPOBOJMJICS B HEPAIMOHATBHBIX YCIOBHSX, YTO TPHUBEIO K TOJTYUYECHHIO
pe3ynbTaTOB C OOJBIIEH MOTPENTHOCTHIO; MJIM B OTYETE OBUIM JOMYIICHBI B OOmIeH
CII0)KHOCTH HE 00Jiee IBYyX OMIMOOK (B 3aIHCSAX €IMHUI], N3MEPEHUSX, B BBIYUCICHUSX,
rpadgukax, Tabauiax, cxemax, U T.[.) HE NPHUHIUIHAIHHOTO NJIs JaHHOW PabOTHI
XapakTepa, HO TIOBIIUSBLINX HA PE3Yy/IbTAT BHIIOJHEHHUS;

JOTMYCTUJI TPpyOyro omuOKy B XOJ€ IKCIepuMeHTa (B OOBSICHEHUH, B 0(DOPMIICHUH
paboThl, B COOIOICHUH MTPABUJI TEXHUKH 0€30MaCHOCTH MpHU paboTe C MaTepuaiaMu 1
000pyI0BaHUEM ), KOTOPASI UCTIPABIISIETCS IO TPEOOBAHUIO YUUTEIIA.

Ommemxka «2» cmaeumcs, eciu Y4€eHuK:

3.

HE OTPEACIHII CAaMOCTOSTEIBHO IIENb OIBITA: BBIOJHUI PabOTy HE MOJIHOCTHIO, HE
MOJTOTOBUJI HY)KHOE 000py/IoBaHHE (HE TOTOBST MO OMOJOTMH M XUMHH) U 00bEeM
BBITIOJTHEHHOW 4acTH pabOThI HE TIO3BOJISIET C/IENATh PABUIIBHBIX BHIBOJIOB;

OTIBITHI, U3MEPCHUSI, BBIYUCIICHUSI, HAOIIOICHUS IPOU3BOIMIIMCH HETIPABUIILHO;

B XOJle pabOThl U B OTYETC OOHAPYKWIHCh B COBOKYITHOCTH BCE HEIOCTaTKH,
OTMEYCHHBIC B TPEOOBAHMSIX K OLIEHKE «3»;

nomycTui nBe (M Oojee) rpyoble ONMOKK B XOJI€ SKCIIEPUMEHTa, B OOBSICHEHUH, B
odopmIIeHHH pabOTHI, B COOJIFOICHUH TPABUJI TEXHUKH 0€30TacHOCTH MpHU paboTe ¢
BelleCTBaMU U 00OPYJIOBaHUEM, KOTOPbIE HE CMOT UCIPABUTh JaKe 1O TPEOOBAHHIO
YUUTEJIS;

MOJIHOCTBIO HE CyMell HayaTh U O(QOPMHUTH OTBIT, HE BBINMOJHSI paboTy; MOKa3al
OTCYTCTBHE OSKCIIEPUMEHTAIBHBIX YMEHHW; HE coONojal Wik rpy0o Hapyian
TpeOoBaHus 6€30MaCHOCTU TPYy/a.

OueHka BbINOJHEHNS] KOHTPOJIBHBIX MUCbMEHHBIX PA00T M0 XMMHHU U OHOJIOTHH:

Ommemxka «5» cmaesumcst, eciu Y4eHnuK:

Boimoaaun paboTy MoHOCTBIO 6€3 OIKUO0K U HET0UETOB.

Ommemxka «4» cmaesumcst, eciu Y4€eHnuK:

BhImoaHuI paboTy MOJTHOCTBIO 0€3 OMMOOK W HEJA0YETOB, HO NMPU HAIMYHU B HEW HE
Oonee ogHOM Tpy0OI OMMOKK U OJTHOTO HEJ0UEeTa ; He O0oJiee TpeX HEAOUYETOB.

Ommemxka «3» cmaesumcst, eciu Y4€enuK:

Brimonun mpaBuiibHO HEe MeHee 2/3 Bcell pabOThl WM JOMYCTUI HE Oojee OJHOM
rpyOoit ommOKM M JABYX HEJOYETOB; HE Oojee OqHOW rpyOoOl W OJHOW Herpyooin



omunOku; He Ooyiee Tpex HErpyObIX OmHMOOK; OJHOW HerpyOoil ommOKH u Tpex
HEJIOYETOB; MPH HAJTMYUH YETHIPEX-TISITH HEIOYETOB.

Ommemxka «2» cmaeumcst, eciu Y4€eHUK:

Beimonaun paboTy, B KOTOPO# YHCII0 OMKUOO0K M HEIOUETOB MPEBBICHIIO HOPMY OIICHKH
«3» WK BBIIIOJIHEHO TPABUIIBHO MeHee 2/3 Bcei paboThI.

[Ipu onieHKe 3HaHUM, yMEHUI 1 HABBIKOB, YYAIIUXCS CIEAYET YUUTHIBATh BCE OMMOKY (IrpyObie
1 HerpyObIe) ¥ HEAOYETHI.
['pyOBIMU CUMTAIOTCS CIIEAYIOIINE OITHOKH:

HE3HAHUE OTPEJICIICHHS] OCHOBHBIX MOHSATUH, 3aKOHOB, MIPABUJI, OCHOBHBIX IMOJIOKECHHIA
TEOpUH, He3HaHue ¢GOopMyI, OOUIECTPUHATHIX CHUMBOJIOB OO0O3HAYCHUN BETUYHH,
eVHUI] UX U3MEPEHUS;

HE3HAHWE HAUMEHOBAHUN €TMHUI U3MEPEHHUS;

HEYMEHUE BBIJICINTH B OTBETE IJIaBHOE;

HEYMEHUE TPUMEHATH 3HAHUS ISl PEIICHUS 33/1a4 U OOBSICHEHUS SIBJICHU;

HEYMEHUE JIeJIaTh BBIBOJIBI M 0000IIICHNS;

HEYMEHHE YUTATh U CTPOUTH IPAPUKH ¥ MPUHITUITHATHLHBIC CXEMBI;

HEYMEHHE TOJATOTOBHTHh YCTAHOBKY WJIM J1aboparopHOoe 000pYyI0BaHHUE, TPOBECTH
OTIBIT, HAOJIO/IEHNU S, HEOOXO0IUMBIE PacueThl WJIH UCIIOJIb30BATh MOTYUCHHBIC JaHHBIC
JUTSI BEIBOJIOB;

HEYMEHHE T0JIh30BATHCS MEPBOMCTOYHUKAMH, YICOHMKOM U CITPABOYHUKAMU;
HapyIIeHne TEXHUKNA 0€30MMacHOCTH;

HEeOPEKHOE OTHOIIICHHE K 000pYI0BaHHIO, TPHUOOpPaM, MaTeprasaM.

K HerpyObIm ommbkam ciietyeT OTHECTH:

HETOYHOCTHh (POPMYIUPOBOK, OMPECICHUHN, MOHITUMA, 3aKOHOB, TCOPHUH, BhI3BAHHAS
HETIOJTHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OTIPEICIISIEMOTO TIOHITHS WIIH 3aMeHo# 1-2
U3 3TUX MPU3HAKOB BTOPOCTETIEHHBIMH;

OLIMOKU TIpU CHATHUU TOKa3aHUM C W3MEPUTENbHBIX MPUOOPOB, HE CBSA3aHHBIE C
OTpe/ieNIeHueM IEHbl JeJCHMs IIKalbl (HalpuMep, 3aBUCSIINE OT PACIOJIOKEHUS
M3MEPUTENbHBIX TPUOOPOB, ONITUYECKHE U JP.);

OLIMOKY, BBI3BAHHBIE HECOONIOJICHWEM YCIIOBUN NMPOBEACHUS OIbITa, HAOMIOACHUS,
YCIIOBHH paboThl IpHOOpa, 000PYI0OBAHHS;

OLIMOKK B YCIIOBHBIX OO0O3HAYEHHUSX Ha MNPUHIUNHUAIBHBIX CXeMaX, HETOYHOCTb
rpaduka (HarpuMep, U3MEHEHHE yrila HaKJIoHa) U Jp.;

HEpalMOHANBHBI METOJ| peuIeHHs 3aJauyd WM HEJOCTaTOYHO MPOJYMAaHHBIN IUJIaH
YCTHOTO OTBeTa (HApyIICHHE JIOTMKH, MOJMEHa OTAENbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMHU);

HepalMOHAIbHBIE METOBI PA0OTHI CO CIIPABOYHOM U IPYTOM JIUTEPATYpO;

HEYMEHHUE pelliaTh 3aJa4u, BBIOIHITH 3a/1aHus B 0OIIEM BUIE.

Henoueramu ABISIOTCS:

HepalMOHANbHBIE MPHEMbl BBIYUCICHUN U MPeoOpa3oBaHUi, BHITIOJHEHHS OIBITOB,
HaOJII0ICHUH, 3a1aHUI;

OIIMOKY B BBIUMCICHUSX (apupMeTHIECKHEe — KpOME MAaTEMAaTHKH);

HeOpeKHOEe BHITIOTHEHHE 3aMKCeid, YepTexKeid, cxeM, TpaduKoB;

opdorpadudecke u MyHKTyallMOHHBIE OUTHOKH (KPOME PYCCKOTO S3bIKA).



[Tpunoxxenue 2
®opmebl yuera paboueil IporpaMMbl BOCIIUTAHUS

YCTAHOBJICHUE JOBEPHUTENIbHBIX OTHOLIEHUM MEXJy YUUTEIEM M €ro Y4YEeHHUKaMH,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIHPHATHIO YYAIIUMHUCS TpeOOBaHWHA M MPOCHO
yUUTENs, NPUBJICUCHUI0 MX BHUMAHUS K 0OO0CYXJaeMOM Ha ypoke HH(pOpMaiu,
aKTUBU3ALIMM UX IT03HABATEIbHON AEATEIbHOCTH;

moOyX/IeHUE IIKOJILHUKOB COOJIOIaTh HAa YpOKE OOIIETIPHHATHIE HOPMBI TTOBEICHUS,
mpaBwia OOIIEHUSI CO CTApIUMHU (YIUTEISIMU) M CBEPCTHUKAMHU (IIKOJIHHUKAMMU),
MPUHIUIBI Y4eOHOM IUCHUIUIMHBI M CAMOOPIraHU3allNY;

HCII0JIb30BAHNE BOCIIUTATENIbHBIX BO3MOYKHOCTEH COJAEpKaHHs y4eOHOro mnpeameTa
yepe3 JIEMOHCTPALUIO AETAM MPUMEPOB OTBETCTBEHHOI'0, IPa’KJaHCKOTO MOBEIACHMUS,
MPOSIBJICHUS YEJIOBEKOJIFOOUSI M TOOPOCEPICUHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIUX
TEKCTOB Il YTCHHUSI, 3aa4 JJIsl peIIeHUs, TPOOIEMHBIX CUTYalluil i 00CYK/IEHUS B
KJ1acce;

MPUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (POPM pabOThl yHalTUXCs: UHTEUIEKTYaIbHbIX
Urp, CTUMYJIHUPYIOIIUX IO3HABATEbHYI0 MOTHBALMIO IIKOJIBHUKOB; T'PYHNIOBOM
paboTel miau paboThl B Mapax, KOTOpbIE ydaT HIKOJBHUKOB KOMaHAHOM paboTre u
B3aUMO/ICHCTBUIO C IPYTUMH JI€TbMU;

BKJIIOUEHHUE B YPOK MTPOBBIX MPOLIEIYP, KOTOPbIE TOMOTAIOT MOIEPKaTh MOTUBALIUIO
JeTed K TOJyYEHUI0 3HAHWM, HAIaKUBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX
OTHOIIEHUH B KJIacce, MOMOTaloT YCTaHOBJIEHUIO 100poKeIaTenbHOM atMocdephl BO
BpeMs ypOKa;

opraHusaiusi medcrsa MOTUBUPOBAHHBIX M HPYIUPOBAHHBIX YYalllUXCAd Haa HX
HEYCIEBAIOIIMMU OJHOKJIACCHUKAMU, JAIOIIETO IIKOJbHUKAM COIUAIbHO 3HAUYMMBIH
OTIBIT COTPYAHUYECTBA M B3aUMHOM MOMOIIIH;

WHULMUPOBAHUE U TOJAJEP>KKA HCCIEA0BATEIbCKON AEATEeIbHOCTH IIKOJBHUKOB B
pamMKax peanu3alid HMMH HWHAUBUAYAJIBHBIX U TPYIIOBBIX HCCIEAOBATEIBCKUX
MPOEKTOB, YTO  JIaéT  UIKOJbHHUKAM  BO3MOXKHOCTb  NPUOOpPECTH  HAaBBIK
CaMOCTOSITEJIBHOTO PEIHICHHUs] TEOPETHYECKOW MpoOJIeMbl, HaBBIK F€HEPUPOBAHUS U
odopMIIeHHS COOCTBEHHBIX UCH, HABBIK YBAXXUTEIILHOTO OTHOILIEHHUS K Uy>KUM HJIESM,
0(hOpMIIEHHBIM B paboTax APYrux Ucciael0BaTeNel, HaBbIK MMyOIMYHOTO BBICTYIUICHUS
nepes ayIuTopuel, apryMeHTUPOBAaHUS U OTCTAaUBAHMSI CBOEH TOUKU 3PEHHUS;
co3faHue OJaronmpUATHBIX YCIOBUW JUIsl Pa3BUTHUS LIEHHOCTHBIX OTHOILIEHUM: - K
MpUpOJie KaK HCTOYHUKY JKM3HM Ha 3emiie, OCHOBE CaMOro €€ CYIIECTBOBaHMUS,
HY)KJArolIelcs B 3allIUTe U IIOCTOSTHHOM BHUMAaHHUU CO CTOPOHBI YEJIOBEKA; - K 3HAHUSIM
KaK MHTEJUIEKTYaIbHOMY pecypcy, oOecrneuuBampiieMy Oyayiiee 4eIoBeKa, Kak
pe3ynbTaTy KpOOTIUBOTO, HO YBJIEKATEILHOTO Y4eOHOTO Tpy/Ia.
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