MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi KpacHosipckoro kpast

Aavunuctpauuss Uapunckoro paiiona
MKOY Jloopomsbicinosekas COLI

COI'NTACOBAHO YTBEPX/IEHO
Ha 3ace/laHuu N.O.qupexropa
Nearorn4eckoro coBeTa
bypnakosa 3.b.
Paraxuna H.N.
[Ipotokon Nel oT «23» [Tpuka3 Ne 01-04-95 ot «24»
asrycra 2023 r. asrycra 2023 r.

PABOYASI [IPOTPAMMA
(ID 413866)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»
s ooygaromuxcs 10 — 11 xmaccos

. loopombicioBcknii, 2023



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro 001ero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUs (heaepalibHOW 00pa30BaTENIbHON MPOrpaMMbI CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO mpeamMera
«XuMus» B o0Opa3oBarenbHbIX opraHu3auusax Poccuiickoit @Pexnepauuu, peaau3yrOILIKUX
OCHOBHbIE 00pa3zoBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJIOB K pa3pabOTKe MNpOorpaMMbl IO XHMHMH, K OIPEICIICHUIO0 0O0IIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJIEHHOCTU IENeH, COJEp)KaHUs, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO IIOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peajM3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/I0POBbIO U
pUpoAHOH cpere. Peanusyercs xumMuyeckoe 06pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTa «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpPOrpaMMe MO XMMHUU C Y4ETOM CHEeUUM(UKUA HAyKH XUMHH, €€
3HAa4EHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XuMHS Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOHl BKIaja B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AWHCTBE MPUPOIbI U YeIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoneicTBYs C JpyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMOH 4YaCThbI0 MHUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HallpaBlieHa Ha PELIeHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJOBEUeCTBA — ChIPbEBOM, 3HEPreTMYECKOM, MUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M NPUHLUIAMM CpelHero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U opraHndeckoi xumun. GopmMupoBaHUe JTAaHHON CHUCTEMbI 3HAHHM
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAX0J]ia K M3yYCHHIO
y4yeOHOTrO Martepuana u oOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHMSI OPraHMYECKHX COEIMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHHA. B Kypce OpraHMYeckod XWMHH TOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YpOBHS paccMaTpHUBAETCs
U3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmas 1 HeopraHuyeckasi XuMus» 00ydarolUMCsl PEIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWN O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KYJIbTYpOJOTHYECKAA ¥ TIPUKIAAHOM XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOTro mpenMera «XuMus» JAaHHOTO YPOBHSI U3Y4EHUS! OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh IPUPOJHBIX SIBJICHUN ITyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHNs HOBBIX TEXHOJIOTMI U MaTEPHAJIOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30BoO€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pElIeHHs MpoOieM, MOUCKa, aHaIu3a U
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B nmpakTuke npenoiaBaHus XMMUU KaKk Ha YpOBHE OCHOBHOTO OOIIIeT0 00pa30BaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAULIMOHHO Tpu3HAETcs (OPMUPOBAHHE OCHOB XHMHUYECKOW HAayKd Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pPEHMS TJIaBHBIMHM LEISIMHU W3Y4YEHHS NpeaMmera «XUMHUs 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,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYCCKUX PEAKIUH, HEOOXOUMBIX JUISI IPHUOOPETEHHUS YMEHUN OPUEHTHUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHEC YMEHUW U CHOCOOOB [IESATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJeHHeM TpaBWil 0e301acHOTo
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepikarenpHas XapakTepUCTUKA [EJIeH W 3a7a4 U3ydeHUs MpeaMera B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMU
B cHcTeMe cpenHero ooOmiero oOpazoBanus. CerojHss B TPEMNOJIaBaHUM XHUMHUU B OOJIBIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWM, a (YHKIIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh CIOcO0aMu U
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KM3HU JIIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBiI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanrtanus  OOYyJaloImUXCsl K  YCIOBUSAM  JUHAMHUYHO  Pa3BUBAMOIICTOCS  MHpA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOy4JaIOMUXCS KITIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHITUN),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XMMUH, a TaKXKe Ui OLICHKHU C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO INPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpoBaHKE U pa3BUTHE Y 00YyUJAIOIIUXCSA ACCOIMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTH B T'YMaHUCTHYECKOW HAampaBICHHOCTH
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAaKXK€ MPUOOPETEHUS OMbITA MCIIOJIb30BAHUS MOTYUYEHHBIX 3HAHUN ISl TIPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE PEAMETHI.



OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 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 (OPMYIBl OpPraHWYECKHX BeEmIeCTB. [ omoiorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHMH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEWUIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEILIECTB, HaOJIOEHUE M ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MYECKHEe M XUMHUYECKHE CBOWCTBA (peakiuH 3aMelleHus u
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTHUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
MPE/ICTABUTENIN AJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

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

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBa (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTuTHUECKUi), muposus. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3laMu MmiIacTMacc, KaydykoB U pe3uHbl, kojulekuuu «HepTb» u «YT0Ilb», MOJENMpOBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIWYECTBA
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTBI. MeETaHON M 3TaHON: CTpOeHHe, (u3nYeckue u
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAaJlJIaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHHE),




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

MHOroaToMHBI€ CHOHPTHL. OTHIEHIJIHMKOIb W TIUIEPUH: CTpoeHHe, (u3ndeckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@eHoI: CTpOCHHE MOJEKYbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbnerunpl M kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U NPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHash KUCJIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKanmum), IMoyyyeHHe u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICIIUX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaIus yriieBo10B (MOHO-, TU- U TIOJIMcaxapubl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUadyHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBiIEeHHE, OpoKEHHE TJIIOKO3bl), HAXOXJIEHHE B MPHUPOJE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
dusnyeckne U XAMUYECKUE CBOICTBA Kpaxmaia (TUAPOJIH3, KaYeCTBEHHAs PEAKIHsI C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, Ka4eCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre riaunepuHa ¢ ruapokcunom Mmenu(ll)), ampaernmoB (okucineHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYeCcTBa
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak amQoTepHble OpraHuyeckue coeauHeHus. dusznueckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHas CTPYKTypa OeiakoB. XHMHUYECKHE CBOWCTBa O€IKOB: THJIPOJU3, JEHaTypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHHs BEIIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIEKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLius ¥ MOJTUKOH ICHCAIUS.



DKClepUMEHTAJIbHBIE METO/Ibl U3Y4YEHHUs BELIECTB U MX IPEBPAILECHUN: O3HAKOMIIEHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIUX €CTECTBEHHO-HAYYHBIX TMOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJiW3, CHUHTE3, KIACCUPHUKAIMSI, MEPUOAUIHOCTh, HAOIIOACHHE, HW3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUs.

buonorus: kierka, opranusMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (POTOCUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: NUIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIE CPEJCTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XuMHU4ecKui dmeMeHT. AtoM. Sapo aroma, HW30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHHM, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB . .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold CHCTEMBI XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyIIaM U NeproiaM. 3Ha4€HHE NePUOANYECKOr0 3aKOHA B Pa3BUTHUHN HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuUABI XUMHYECKON CBs3UM (KOBaJEHTHAas
HeMnoJIApHasi U TOJspHasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomoponHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHumdeckux coeauHeHud. HomeHknmatypa HeopraHW4ecKHX
BellecTB. ['eHeTnyeckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAUICKAIIUX K Pa3IUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Krnaccudukanus XUMHUYECKHX pPEaKIWi B HEOPraHMYeCcKoW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTHUMbIE PEAKITHH.
Xumuyeckoe paBHOBecue. DakTOpPbl, BIUSIOINIME HA COCTOSIHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle [Hlartense.



DnexTponuTHyueckas aucconuaiysa. CuibHbIE W C1a0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaJIbHAsl, I11EJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIHHBIEC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJIbI M3yY€HHUs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIMS
tabmun, «llepuoanyeckas cuctema xumudeckux snemeHtoB J[. M. MenpaeneeBay, u3ydeHHE
MOJIEJIE KPUCTAUIMUECKHX pemETOK, HAOMI0JeHHe ¥ ONUCAaHUE JEMOHCTPAIMOHHBIX W
ab0paTOPHBIX OIBITOB (Pa3joKEHHE ITEPOKCHAA BOJOPOJA B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/IeJICHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), NPOBEJCHUE IMPAKTHUECKOW paboThl «BimsHue pa3inuyHbIX (HAaKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMUUYECKUX PEAKIIUNA, B TOM YHCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilomoxenne HemeramoB B Ileproanyeckol cucTteMe XUMHYECKHX
anemeHnToB JI. . MenneneeBa W OCOOCHHOCTHM CTPOCHHS aToMOB. DuU3MyYecKHe CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOPoia, cepbl, hocdopa U yrieposa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETa/UIOB (TaJlOTEHOB, cepbl, a3oTa, (ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000J0YEK aTOMOB MeTayuioB. OOmme
¢duzudeckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

OO6mwme cnocoOsI Moy4eHus: MeTauioB. [I[ppuMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl HW3Y4YEHUs BEIIECTB M MX MPEBPALICHUN: H3y4eHUE
KoJulekuuu «MeTaibl U CIIaBbl», 00pa3LOB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJIeHWE ¥  ONHCAHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHUCIOT U LIEJNOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3amaum.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MUIIEBOI O€301MacHOCTH,
pa3BuUTUU MeAUIUHbL. [loHATME O HayuyHBIX METOJAaxX II03HAaHUS BEHIECTB M XUMHUYECKHUX
peaKkiuu.

[IpencraBnennss 00 OOMMX HAayYHBIX TPUHIHUINAX [POMBIIUIEHHOTO TMOJYy4EHHUS
Ba)KHEHUILINX BEILIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYEeCKHE U MUHEPATbHBIC yI0OpEHUS.

XUMHS U 3JI0pOBbE YEJIOBEKA: MpPaBWJIa HMCIHOJIb30BAaHUSA JIEKAPCTBEHHBIX IPENapaToB,
MpaBmiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBS3€H MPU U3y4CHHUH OOIIEH M HeOpPraHU4YeCKOW XMMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BAHME KaK OOIIUX €CTeCTBEHHO-HAYUHBIX TMOHITHA,



TaK WU NOHSTUMN, ABJSIOLIMXCSA CUCTEMHBIMU AJIS OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIM (pakT, TUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kiaccuukamusi,  NEepHOAUYHOCTb,  HAONIOJNEHHE,  SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®duznka: Marepusi, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEILLECTBO, T€J0, 00BEM, arperaTHOE
COCTOSIHUE BEILIECTBA, (PU3NYECKUE BEJIMYMHBI U €AMHULIBI X U3MEPEHUS, CKOPOCTb.

Buonorusi: kneTka, OpraHm3M, SKOCHCTeMa, Onochepa, Makpo- W MHKPOAIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHUYECKasi  IPOMBIIIJIEHHOCTD, MeTaJlTyprus, MIPOU3BOICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHaliOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 XM HA
BA30BOM 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 oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKH XUMUU;

FOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBAThCSI B CBOEH JESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

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

JIn4HOCTHBIE pPE3YIbTAaThl OCBOEHHUS MpeaMeTa «XHUMHsD) JOCTUTAIOTCS B E€IUHCTBE
y4eOHOM ¥ BOCHIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U UJ€aJaMH POCCHUIICKOTO
rpaXIaHCKOTo 0O0IlIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TMpaBUJIaMH TOBEICHMUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OMbITa TO3HABATEJBHON M NPAKTHUECKON JEsITeIbHOCTH OOY4YaloIIUXCsl MO peaau3aluu
MIPUHSATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YYaIOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHINOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
P aHATN3€ PA3IUYHBIX BUIOB y4eOHOMN AEATEIBbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMHH;

YBaXKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTM)KEHHUS HAyKH €CTh PE3yJbTaT JUIMTENbHBIX HaOIIONEHHH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTepeca M TO3HABaTEJIIbHBIX MOTHBOB B TMOJYYEHMH M TIOCIEIYIOIIEM aHalu3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OLICHUBATh CBOE ITOBEJCHUE W IIOCTYNKH CBOMX TOBAPHUILEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 370POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI HWHIMBUIYAJILHOTO M KOJUIEKTMBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOECCHUi pa3InyHOTO pojia, B TOM YHUCIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynymieit mpodeccu U peaan3aluud COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIIONB30BAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEJ OKpYXKarollel HmpUpOJHON cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €IUHCTBE MPHUPOABI M YEIOBEKA, B TMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BAKHOU POJM B CO3/IaHUM HOBOW 0a3bl MaTepHabHOM
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



o0ecreyeHnn YCIOBHI yCIEITHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4iieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB II0O3HAHUS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHUs AenaTh 000CHOBAaHHBIE 3aKITFOUEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON JeATEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaTbHON
NEeSATENBHOCTH.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XuUMHUS» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTpeIMETHbIE) 001IIeHayYHbIE TTOHITHS, OTPaXKaroIINe LEeI0CTHOCTh HaAyYHOU KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (aKT, MPUHLHUII, TUIIOTE3a, 3AKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAOMI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHHUBepcalibHble  ydyeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIE), obecrieunBarone GopMUpoBaHWE (PYHKIMOHAIBHOW T'pPaMOTHOCTH U
COLIMANIbHOM KOMIIETEHIIMH 00y4JaroLuXcs;

CIIOCOOHOCTh ~ OOy4aroUIMXCS  MCMOJb30BaTh  OCBOEHHBIE  MEXIUCIMILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOU U
COLIMANILHON MPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKAalOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JCHCTBUIMH.

OBiageHHe YHMBEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JornyecKkue AecTBUSI:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPENeNIATh LIEeTH JeATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM UX IOCTHKEHUS,
COOTHOCHTH PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHITUS I 00BICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTUYECKUE paCCyX ACeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS] B pACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3YeMble B XUMHUH CUMBOJIMYECKUE (3HAKOBBIC)
MOJeNH, MpeoOpa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUUYECKUH 3HAK (CUMBOII) SJIEMEHTA,
XUMHuYeckas ¢GopMmyna, YpaBHEHHE XUMHUYECKON pEeakuu — TMpU pElIeHHd Y4eOHBIX



MO3HABATENBHBIX M NMPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKIINH;

dopmynupoBaTh IeTM M 3aJaud  MCCJIEIOBAaHUS, HCIOJIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBHI
st POPMUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIEcca, CaMOCTOSITEIEHO
IIPOrHO3UPOBATh €ro pe3yapTaT, (OopMyIHMpoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBISITE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETIBHOMY IIOMCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
TUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BUIOB W (OpPM MpencTaBIeHUS, KPUTHUIECKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMyIHpOBaTh 3aMpochl W TPUMEHATH DPa3IMYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmManny, He0OXOAUMOM JJIsl BBITIOTHEHHSI YUEOHBIX 3a/1a4 ONpeAeIEHHOIO TUTIA;

MpHOOPETaTh OMBIT MCIIOJF30BAaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBHYIO (GOPMY MpeAcTaBiIeHUsT HHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa Mpu paboTe C XUMHUYECKOU
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((DU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATJISAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOIPOCHI [0 CYILIECTBY OOCYXIaeMOW TEMbI B XOJi¢ AHAJOra W/WIKM JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIMOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMPE3EHTAlMeil pe3yabTaTOB IMO3HABATENBHOM AEATEIbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XUMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoekTa M (POPMYIHUpOBAaTh BHIBOABI IO pe3yibTaTaM MPOBEAEHHBIX
UCCIIEeIOBAHUI MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsITUBHBIMH 1ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO IMO3HABATENBHYIO NEATEIbHOCTb,
ompenenss e€ Ienu M 3a/aud, KOHTPOJIMPOBATh M MO Mepe HE0OXOAMMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii aJITOPUTM JEHCTBUM NpPU BBHIIOJHEHUU YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpenMeTHbIC pe3yabTaThl OCBOCHHSI Kypca «OpraHndeckast XUMUsD OTPaXKaroT:

cOPMHUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJIM XHMHHU B TO3HAHWUU SIBICHHA TPHUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOM TPAMOTHOCTH, HEOOXOAMMOMW s
pEeIICHHUsS TPAKTHYCCKUX 3a7ad M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIInue
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI09YKa aTroMa, MOJIEKYJIa, BAJICHTHOCTS,
AIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyras u
COKpaméHHas), MOJib, MOJISIpHAs Macca, MOJSIPHBIH 00BEM, YIICPOIHBIA  CKEJIET,
(GYHKIIMOHATBHAS TPYIIA, PaTUKal, U30MEpHs, W30MEPbl, TOMOJIOTHYECKUN pPsl, TOMOJIOTH,
YTIIEBOJAOPOIBI, KUCIOPO U a30TCOJEPKANIUE COCTUHEHHS, MOHOMEp, TOJIMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSIMHCHHUS); TCOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUIEeCKHX
BemecTB A. M. BymiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUWS, JIS)KAIIUEe B OCHOBE MMOHHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHHYECKUX BEIIECTB B OBITY
Y TIPAKTHYECKOH JIeATETHHOCTH YeI0BEKa,

c(OPMHUPOBAHHOCTh YMCHHI BBISBIISATH XapaKTEPHBIC NMPU3HAKH MOHATHHA, YCTAaHABIMBATH
WX B3aUMOCBS3b, UCTIOJIE30BATh COOTBETCTBYIONINE MTOHATHSI IIPH ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJH30BATh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHO) (GOpMYyST OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMHUYECKUX pEaKLUi, U3rOTaBIMBATh MOJEINU MOJEKYJI OpPTraHMYECKHUX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBAThH MPUHAAIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy W CTPOCHUIO K ONpeAeNéHHOMY KIAcCy/TpyIie COeIUHEHUH
(YyrneBonopoipl, KHUCIOPOA M  a30TCOAEpIXAlllhue COEAWHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), N1aBaTh MM Ha3BaHUs 1O cuctemarudeckod HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE Ha3BaHUS OTAEIbHBIX OPraHMYECKHUX BEILIECTB (STHJICH, MPOIHIIEH,
alleTWJICH, JSTHJICHIJIUKOJb, TIULEpUH, (PeHosl, (QopManbIerui, aneTalibAeruja, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIIOK03a, (pPYyKTO3a,
KpaxMmal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEAESATh BUIBl XUMHUYECKOW CBSI3M B OPraHUYEeCKHX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHHUS OPraHu4eCKHUX
BemecTB A. M. byriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAaHHOCTh YMEHMI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPECTaBUTENEH Pa3IMYHbIX KJIaCCOB OPraHMUECKUX BEIIECTB
(MetaHn, 9TaH, JTWJIEH, MPONWJEH, aleTwieH, OyraaueH-1,3, MerunOyramueH-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOIb, TJINIEPUH, (EHOJI, alleTalbAerH, MypaBbHHasl U YKCYCHas
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEXKIY HUMHU YpaBHEHHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX pEakiuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHHUS XapaKTepuU30BaTh HCTOUYHUKH YIJIIEBOJOPOJHOTO CHIPhS
(HedTh, TPHUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpPUMEHEHUE
MPOJIYKTOB MepepadOTKH;



cOPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHEHHSIM
(Macchl, 00béMa, KOTMYECTBA MCXOJHOTO BEIISCTBA WM NPOAYKTA PEAKIMH 1O W3BECTHBIM
Macce, 00bEéMy, KOJTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOU 3HAHUH 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHMS, UCIOJIb3YeMbIX B XUMHUM TPHU M3YYEHHH BEIIECTB M XUMHUYECKUX SBICHUU
(mabnrosieHe, W3MEpPEHUE, OSKCIICPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS YISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUIX, CB3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOJFOATH MpPaBHJIa TOJE30BAHUS XUMUYCCKOW TIOCYION U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKE MPaBmiia OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMUYECKHUN HKCIIEPUMEHT
(TIpeBpalleHnsi OpraHUYECKUX BEIIECTB MPH HArpeBaHHUH, TOJYYCHHE ITHIICHA M U3y4YEHUE €ro
CBOWCTB, KAauUeCTBEHHBIC pPEAKIMM OPraHMYeCKHX BEIECTB, JIeHATypauus OEJIKOB TMpHu
HarpeBaHWH, [BETHBIC PEAKIMKM OEJTKOB) B COOTBETCTBUU C IMpaBUJIaMU TEXHUKU O€30MMacCHOCTH
Mpu 00pallleHUH C BEMIeCTBAaMU U JabOPaTOPHBIM 000PYTOBAHUEM, MPEACTABISTh PE3YJIbTATHI
XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3amucCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUNA U
(hopMyIHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3WPOBATh XMUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM HHpopmaruu, UHTEpHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHMH COONIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIEJIeCO00pa3HOro
MOBEJICHNUST B OBITY W TPYIOBOM JAESITEIBHOCTH B IIEJSIX COXPAHEHUSI CBOETO 3/I0POBBSI W
OKpYXaloIel MPUPOIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHaTre Ha
pUMepax CrocoObl YMEHBIICHHS] U IPEIOTBPAIICHUS UX BPEAHOTO BO3JIEHCTBUS HAa OPraHU3M
YEII0BEKa;

JUis 00ydarouuxcs ¢ OrpaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHUE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peilbedHO-
TOYEYHYIO cucTeMy oOo3HaueHui JI. bpaiins s 3amucu Xumudeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmIass W HEOpPraHW4YecKas XUMUsD»
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHMHYECKOW COCTaBJIAIOIICH ECTECTBEHHO-
HAyYHOM KapTUHBI MHUpPA, POJM XUMHUHU B TO3HAHUU SIBICHUM TPUPOIbI, B (OPMUPOBAHUU
MBIIIJICHUS. U KyJAbTYpPhl JUYHOCTH, €€ (DYHKIIMOHANBHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO U MPUPOJTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroIue
MOHATHS (XMMHUYECKHH DJIEMEHT, aTOM, U30TOTI, S-, P-, d- 2JIEKTPOHHBIE OpPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O0O0BEM, BaJIEHTHOCTH, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEINEHb
OKHUCJICHHS, XHMHUECKas CBs3b (KOBaJeHTHas, WOHHAs, MeTa/Inyeckas, BOJOPO/IHAs),
KpPUCTAJUIMYECKass  PELIETKa, THUIbI XUMHUYECKUX  PEaKLUi, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJMTUYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHUYECKON  peakIHH, XHUMHYEeCKOE paBHOBECHE); TEOPHUHM U  3aKOHBI  (Teopus
JNEKTPOJUTUYECKON Aucconmanuu, nepuoanueckuii 3axkoH JI. WM. MeHnneneeBa, 3akoH
COXpAaHEHUsI MACChl BEILIECTB, 3aKOH COXPAHEHHUS M IPEBPALICHUS DHEPTUM IPU XUMHYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JIeKallMe B OCHOBE [OHUMAHMUS NPUYUHHOCTH M CHUCTEMHOCTH XUMHMUYECKHUX SBIICHUH,



(aKTOJIOTMUECKUE CBEICHHUS O CBOMCTBAX, COCTaBE, MOJyYCHHH U O€301IacCHOM HCIOJIb30BAHUU
BOKHEHIIIMX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKON JEATSILHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISIBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBAThH
UX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHSATHS MPU OMUCAHUH HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHS
(dbopMysT BEIIECTB W YpPaBHCHUU XHMHUYECKUX PEAKIUH, CHCTEMAaTHYCCKYIH0O HOMEHKIATYpY
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIBHBIX HEOPraHUYECKUX BeEHISCTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHAaK, raméHas W3BeCTh, HeraméHas HU3BECTh, IUThEBAs COJla, MUPUT U
ApyrHe);

c(hOPMHUPOBAHHOCTh YMEHHH ONPEACTSATh BAJICHTHOCTh U CTEIICHb OKUCIICHHUSI XUMHUYIECKHX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIEHTHAs, HOHHA,
MeTaJJIn4yecKasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIIIMYECKONW pEemIETKHM KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAIJIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHNN;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BELECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEeHUH (IpoCThie BEUIECTBA — METAILJIbI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHUS, KUCIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh ~YMEHMH  XapaKTepH30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproaudyeckoil cuCTEMbI XUMHUYECKHX d1eMeHTOB J[. M.
MenzeneeBa, HCIHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSICHSATh 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHMYECKUX 3JIEMEHTOB U HUX
COEIMHEHUH MO nepuoaaM u rpynnam llepuoauyueckoil cuctemMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUUYECKHE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJy HEOPraHMYEeCKMMM BEIECTBAMU C IIOMOILBIK) YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

cOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyloIIMX BEIIEeCTB, TEIUIOBOMY J3(PQeKTy peakuuu,
W3MEHEHHIO CTETIeHEe OKUCIECHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKli, YIaCTHIO KaTajau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABIIATh YPAaBHEHHS PEAKIUN Pa3IUYHbIX THIIOB, MOJIHBIE
U COKpalléHHBbIE YpaBHEHHUS peakluii MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OINBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI pPaCKpBIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPEeCTBOM COCTaBIEHHS SJIEKTPOHHOTO OanaHca ATHX peaKIvii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHSATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKkiuu OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMEHICHHs XWMUYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3aerictBus (mpunnui Jle [latensbe);

chOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE MPOILIECCHI, JieXkKallue B
OCHOBE MPOMBINIJICHHOTO MOJY4YEHUSI CEPHON KUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MpeICTaBICHU 00 OOIMIMX HAyYHBIX MPUHIIUINAX M DKOJOTHYECKHX MPOOIeMaX XUMHYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUH TPOBOAMUTH BBIYHCICHHUS C WCIOJIH30BAaHUEM TOHSATHUS
«MaccoBasi JIONIs BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOUIEHUH Ta30B MPU XUMHUYECKUX



peakIusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUs MACChl BEIIECTB, IPEBPAILICHUS U COXPAHCHUS YHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONATh MpaBUia MOJb30BAHUS XUMHUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MPaBHIIa 0OpAIICHUS C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO 1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(paznokeHHe mepoKcHIa BOAOpPOJa B IPHUCYTCTBUM KaTalu3aTopa, OIpEAEICHHE Cpelbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklud HOHHOTO OOMEHAa, KAa4eCTBEHHBIC pEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMSI, PEIICHUE SKCIICPHUMEHTAILHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TIPaBHJIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHWH COOTBETCTBYIOIIMX
peakiuii U GOPMYITHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MAacCOBOM KOMMYHHKAIWu, WHTEpHET W
IPYTHX);

cOpMHUPOBAHHOCTh YMEHMH COOMIOJaTh MpaBWJIa HKOJOTUYECKH 11€J1ecO000pa3HOro
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IESIX COXPAHEHHUS CBOETO 370POBBS U
OKpYXalolel MPUPOTHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBbIE OPTaHU3MBI
omnpeneNEHHBIX BEIIECTB, MOHMUMas cMbIci mokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIIICHUS W TIPEIOTBPAIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeIIOBEKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIEMbIX W CIA0OBUIAIIMX OOYYAOIIMXCS: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins s 3anmucu xumuueckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo yacoB
Ne HanmeHnoBaHue pa3aesioB 4 TeM NPOrpaMMBbI Koutpous | IpakTiriec JaeKTpoHnbIe (HpPOBLIE)
n/n Bcecero HbBIE KHue OﬁpaSOBaTeJH)HI)Ie PECYPCHI
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHHSI OPraHMYECKUX COeIMHeHUH A. M. 3 1 0 https://resh.edu.ru/subject/29/
byrneposa
Hroro mo pazmeny 3
Paspen 2. YrieBoaopoabl
21 | TlpetebHbie yrIeBOOPOS — ATKAHEL 5 0 0 Ejtps://resh.edu.ru/sub ject/lesson/6151/mai
HenpenenabHbie yraeBOI0POIbI: AIKEHBI, https://resh.edu.ru/subject/lesson/5412/start
2.2 6 0 1
AJIKaEHBI, ATKHHBI 1212563/
https://resh.edu.ru/subject/lesson/5412/start
2.3 ApomaTH4eCcKre yrieBo0pOIabI 2 0 0
[212563/
[Tpupo1HBIE HCTOYHUKH YIIIEBOJOPOIOB U HX https://resh.edu.ru/subject/lesson/5412/start
2.4 3 1 0
nepepaboTka 1212563/
Hroro mo pazgeny 13
Pasznen 3. Kucaopoaconepsxamme oprannyeckue coeIuHeHus
https://resh.edu.ru/subject/lesson/4769/start
/150550/
31 Crmpter. @exon 3 0 0 https://resh.edu.ru/subject/lesson/5727/start
/150577/
Aunpnerunpl. Kap6oHoBbIe KHCTOTHL CII0XKHBIC https://resh.edu.ru/subject/lesson/4776/start
3.2 7 0 1
3¢upbI 1150604/
https://resh.edu.ru/subject/lesson/6150/start
3.3 Yrinesoasl 3 0 0 /150687/
https://resh.edu.ru/subject/lesson/5413/start



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/

150714/

Hroro mo pazneny 13
Pasjen 4. A3oTconep:kaiye opraHndeckue coeIMHeHus
41 AMUHEL AMUHOKHCAOTEL Bertki 3 0 0 https://resh.edu.ru/subject/lesson/4743/start
[150742/
Wroro mno pazueny 3
Paspnen S. BoicokOMOJIEKY/ISIPHbIE COeIMHEHUS
51 TMnactmaccsr. Kayayxu. Bonokia 5 1 0 https://resh.edu.ru/subject/lesson/6095/start
1150823/
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2
11 KJIACC
KoanuyecTBO 4acos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM MPOrpaMMBbl Koutpouin | Ipakriyec JaeKTponHbIE (1HPPOBLIE)
n/n Bceero HbIE KHe oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pasznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoerne atomos. [lepuomieckui 3akox u https://resh.edu.ru/subject/lesson/6479/start
1.1 [Tepuoandeckas cucTeMa XMUMHYECKUX 3 1 0 1150989/
anemenToB JI. Y. Menaeneera -
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4 0 0 ?Igis(;g;?sh'wu'rU/Sublecvlesson/SSSllStart
13 N UMIECKIE DeaKIL 6 1 1 https://resh.edu.ru/subject/lesson/4938/start
' peaKtt /151107/
Htoro mno pazneny 13
Pa3nes 2. Heopranuveckasi Xumust
21 MeTauin: 5 0 1 ?Igplszzlllge;sh.edu.ru/sublectllesson/3493/start
2.2 Hemeramnsr 9 0 1 https://resh.edu.ru/subject/lesson/5939/start



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/

151320/

CBs3b HCOPraHn4CCKUX U OPraHnv4CCKUX

https://resh.edu.ru/subject/lesson/4960/start

2.3 BEIIICCTB 2 /151374/

Hroro no pazneny 17

Pa3nen 3. XuMus ¥ ;KU3Hb

31 XUMISE 1 KH3H 4 https://resh.edu.ru/subject/lesson/3504/start
/151485/

Hroro no pasgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
Komuriectso wacos DJ1eKTPOHHbIE IN(POBHIE
N Tema ypoka Kontpons | r  wcrmueck Aara 00pa3zoBaTe/bHbIE
n/n Bcero HbIE H3yYeHusl
paGoThI ue padoTsl pecypchl
1 [MpeaMeT opraHuYecKOi XUMUH, €& 1 0 0 04.09 https://resh.edu.ru/subject/les
BO3HHKHOBCHHUE, PA3BUTHE U 3HAYCHUE ' son/6149/start/170388/
9 Teopust cTpoeHUSI OPraHMUYECKUX COCAMHEHHUN A. 1 0 0 11.09 https://resh.edu.ru/subject/les
M. BytiiepoBa, €€ OCHOBHBIC TIOJIOKEHHS ' son/6149/start/170388/
3 CrapToBasi KOHTPOJIbHAs paboTa. 1 1 0 18.09
[Ipencrasnenue o Kinaccupuxanuu
4 opranudeckux Beriects. HomeHkmatypa 1 0 0 95 09 https://resh.edu.ru/subject/les
(cucTemaTHyecKkas) U TPUBHATbHBIC HA3BaAHHSI ' son/6151/start/149993/
OpPraHMYECKUX BEIIECTB
5 s;;af/[l;;g(:";i;?’i;iﬁi’egﬁﬁgom%cmﬂ 1 0 0 02.10 https://resh.edu.ru/subject/les
' ' son/6151/start/149993/
NPEICTABUTENIN AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0 09.10 Qétrzss.fl/{;?:{:g?é&uzléléglleCt/IeS
- DTHUIIEH ¥ IPOIKMICH — MIPOCTEUIIIHE 1 0 0 16.10 https://resh.edu.ru/subject/les
[IPEJICTABUTENN AJKEHOB ' son/5412/start/212563/
[Tpaktuyeckas padora Ne 1. «[lonmyueHue https://content.edsoo.ru/lab/s
8 N 1 0 1 23.10 :
ATUJICHA U U3YYECHHUE €r0 CBOMCTBY ubject/4/
0 |13 Honyuenne cumreracckoro ayoyta - ) 0 0 |s10 |Dupsiresheduusubjectles
o ' son/5412/main/212567/
pE3UHBI
o | et o
oo ’ ' son/5412/start/212563/
HPOCTEUIINIA TIPEICTABUTEIh ATKHHOB
11 | BpluucneHus no ypaBHEHUIO XUMHUECKOM 1 0 0 20.11 https://yandex.ru/video/previ



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://yandex.ru/video/preview/7288087213623960404

peaKImuu ew/7288087213623960404

12 | Apensl: 6eH301 1 TOIYOJ. TOKCHYHOCTH apEeHOB 27.11 E;tr?/%/;g??{:g?ig%zggl/eCt/les

13 ['eHeTnveckas CBs3b yriieBOIOPOIOB, 04.12 https://WWW.voutu_be.com/W
MPUHAIISKANINX K PAa3IMYHBIM KJaccam atch?v=18GKghHjex8

14| mpupontit ras  momytame nedramee rass 111 | Wpsifeshedu ruisubjecties

. ’ son/6148/start/170461/

He(Th ¥ MPOAYKTHI €€ IepepaboTKH

15| mpupontmit ras  momyrame nedramse rass 1817 | Mipsifeshedu.ruisubjectles

.« ’ son/6148/start/170461/

He(Th ¥ MPOAYKTHI €€ epepadoTKH

16 KonTtponbHas padoTa mo pasaery 25 17
«YTI€eBO10POIAbD)

17 [TpenenbHbIe 0JJHOATOMHBIC CIIUPTHI: METAHOJT U 15.01 https://resh.edu.ru/subject/les
sTaHoj. BomopoHas cBsi3b son/4769/start/150550/

18 MHOTr0aTOMHBIE CITUPTHI: ATUICHTITUKOIIb 1 99 01 https://resh.edu.ru/subject/les
TITHIEPUH son/4769/start/150550/

19 deHOII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U 99.01 https://resh.edu.ru/subject/les
XUMUYECKHE CBOMCTBA, MPHMEHEHHE son/5727/start/150577/

20 Aunpaerupl: GopMabIerul U aleTalbIeT |l 05.02 https://resh.edu.ru/subject/les
Aneron son/4776/start/150604/

21 OIIHOOCHOBHBIE TIpe/Ie/IbHBIC KAPOOHOBHIC 12.02 https://acetyl.ru/fl0060.php
KHCJIOThI: MypaBbUHAs U YKCYCHAs

29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa 19.02 https://content.edsoo.ru/ lab/s
pacTBOpa YKCYCHOM KHUCIIOThI» ubject/4/

23 CreapuHOBast U OJICMHOBAsI KMCIIOTHI, KaK 26.02 https://www.youtube.com/w
MPEICTABUTENN BBICIIUX KAPOOHOBBIX KUCIIOT atc

24 Mpu1a Kak coJiu BBICHIMX KapOOHOBBIX KUCIIOT, 04.03 https:// resh.e(_ju.ru/subiect/ les
HUX MOXOIIEE IeHCTBUE son/5952/main/150635/
CroxHbIe 3()UPBI KaK MPOU3BOHBIC ,

25 Kap6OHOBLI)(? KECJ‘IOT. FIfI)Z[pOJ'II/If’u[ CJIO>KHBIX 11.038 https://resh.edu.u/subject/les

3¢pupoB

son/5952/main/150635/



https://yandex.ru/video/preview/7288087213623960404
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=18GKghHjex8
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://acetyl.ru/f/o060.php
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watc
https://www.youtube.com/watc
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/

Kupsr: ruaponms, mpuMeHeHne, OuoornuecKas

https://resh.edu.ru/subject/les

26 POJIb JKUPOB 1 18.03 son/5952/main/150635/
T'JICB bI. TAaB N(PUKALIH. -
27 SB]aJ):(eH:;MHg(I)I(;):II(;TI:}IB?/I?GH%)I' riIIIOKosa 1 01.04 https://vesh.edu.ru/subject/les
’ ’ son/6150/start/150687/
bpykTO3a, caxaposa
28 Kpaxmai u 1euiono3a Kak mpupoaHbie 1 08.04 https://resh.edu.ru/subject/les
TOJIMMEPBI ' son/5413/start/150714/
[TpoBepounast paboTa 1Mo pasaeny
29 | «KucmopoacoepiKaiiue opraHnIecKue 1 15.04
COEIMHEHHS
https://resh.edu.ru/subject/les
30 AMWHBL: METWJIAMHAH U aHUIHH 1 22.04 son/4743/start/150742/
1 | Rmomerors s oeborsme e | S —
’ ‘ ' son/4743/start/150742/
Ilenrtnanr
32 Hrtorosas koHTpoJbHAs paboTa 1 06.05
33 benku kak mpupoHbIE BHICOKOMOJIEKYIISIPHBIC 1 13.05 https://resh.edu.ru/subject/les
COEIMHEHUS ' son/4743/start/150742/
https://resh.edu.ru/subject/les
son/6095/start/150823/
OCHOBHEBIE OHATUS XUMHHU i -
34 BBICOKOMOJICKYJIIPHBIX COSIMHEHUI 1 20.05 https://resh.edu.ru/subject/les
[TnacT™Macchl, KaydyKH, BOJIOKHA . son/6152/start/150850{
’ ’ https://resh.edu.ru/subject/les
son/6152/start/150850/
OBIIEE KOJMYECTBO YACOB T10 [TPOT'PAMME 34



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KJIACC

KoaundecTBO 9acoB

DJIeKTpOHHbIe N poBbIE

Ne Tema YpoOKka KOHTpOJIbH HpaKanecx I[aTa OﬁpaSOBaTeJII)HI)Ie
n/n Bcero H3Y4YeHH s
ble padoThl | He padoThI pecypcel
1 XUMHUYECKU 2IeMeHT. ATOM. DIICKTPOHHAS 1 0 0 01.09 https://resh.edu.ru/subject/les
KOH(UTypaIus aTOMOB ' son/6479/start/150989/
[Tepuonnueckuii 3akoH u [lepuoanueckas
CHCTEMa XHMHUUCCKHX H1IeMEHTOB J1. 1. https://resh.edu.ru/subject/les
2 MenieneeBa, HX CBSI3b C COBPEMEHHOM Teopueit 1 0 0 08.09 son/6332/main/ 151024/
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MCHEHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB
3 BxoHas koHTposbHAS paboTa 1 1 0 15.09
Crpoenue BemecTBa. XUMUYECKAsI CBSI3b, €€ )
. T https://resh.edu.ru/subject/les
4 BH/IbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM 1 0 0 22.09 son/5581/start/151081/
cBsi3u. BonopoaHas cBszb
BaneHTHOCTh. DJIEKTPOOTPUIIATEILHOCTD. https://resh.edu.ru/subject/les
5 Cremnenp okucieHus. BemecTBa MoJIeKyIsIpHOTO 1 0 0 29.09 son/6332/main/151024/
Y HEMOJIEKYJISIPHOTO CTPOEHUS
[TonsiTre o aucnepcHbIX cuctemMax. MicTuHHbIe U ) .
6 KOJUJIOMJIHBIE pacTBOPBI. MaccoBast 10JIs 1 0 0 06.10 https://resh.edu.ru/subject/les
son/4939/start/151134/
BEII[ECTBA B PaCTBOPE
Knaccudukanus u HOMeHKIIaTypa
7 HEOPraHUYECKUX coequHeHui. ['eHeTnuecKkas 1 0 0 13.10 https://resh.edu.ru/subject/les
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3IMYHbIX ' son/2104/main/
KJIaCCOB
Knaccudukanus XuMHUueCKUX peakiuii B
HEOpPraHWYeCKON U OpraHuYeCKON XUMUM. 3aKOH hitos: )
i ps://resh.edu.ru/subject/les
8 COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPaHEHUs 1 0 0 20.10 son/4938/start/151107/
Y TIPEBPAIICHUS] SHEPTUU MPU XUMHUYECKUX
peaKIusax
9 Ckopoctb peakuuu. OOpaTumMble peakiuy. 1 0 0 27.10 https://resh.edu.ru/subject/les



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/2104/main/
https://resh.edu.ru/subject/lesson/2104/main/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/2102/start/

XUMHUECKOE PAaBHOBECUE

son/2102/start/
https://resh.edu.ru/subject/les
son/2103/start/

[Tpaktuyeckas padora Ne 1. «Bnusiaue

https://content.edsoo.ru/lab/s

10 | paznuuHBIX (PAKTOPOB HA CKOPOCTH XUMUYECKOM 10.11 X
peaKIMm» ubject/4/
DeKTpoSUuTHYECKas Juccorranus. [loustre o https://resh.edu.ru/subject/les

11 | BOTOPOJHOM rOKasatene (pH) pactBopa. 1711 son/1518/start/

Peaxuuu nonnoro oomena. ['mapomnms ' https://resh.edu.ru/subject/les
OpPraHUYEeCKUX U HEOPTaHMUYCSCKHUX BEIICCTB son/1603/start/
OKHCIINTETHLHO-BOCCTAHOBUTENILHBIE PEAKIIAH. )

12 | IlonsTHE 00 DIIEKTPOIHN3E paCHJ'IaBOBII)/I ’ 24.11 https://resh.edu.u/subject/les

. son/2104/start/
pacTBOPOB coJteit

13 KonTtponbHas padoTa mo pasaery 0112
«Teopernyeckre OCHOBBI XUMHU»

Mertannel, ux noJsoxxenue B [leproauueckoi

14 | CHCTEME XMMHYECKHX DJICMCHTOB . W. 08.12 https://resh.edu.ru/subject/les
MeHeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB. ' son/3493/start/151213/
OO6mue Gpu3nuecKre CBOMCTBA METANIOB

15 CrutaBbl METAJIOB. DIEKTPOXUMHYCCKHMA PSIJT 15.12 https://resh.edu.ru/subject/les
HAIPSDKCHUI META/UIOB ' son/4961/start/151293/

o | el sl v e Mosliehedunbge

’ i ’ ’ ' son/5814/start/
U UX COEIMHEHHH

17 XUMHYECKUE CBOMCTBA XpOMa, MEIH U UX 99.12 https://resh.edu.ru/subject/les
COEIMHECHUIN ' son/3534/start/151266/

18 XHUMHUYECKHE CBOMCTBA IIMHKA, )KEIe3a U UX 12,01 https://resh.edu.ru/subject/les
COEIMHECHUIN ' son/3534/start/151266/
Hpaxucckas padora No 2. "Pemenue https://content.edsoo.ru/lab/s

19 AKCIIEPUMEHTAJIbHBIX 3371a4 110 TEME 19.01 ubiect/a/

«MeTamie»" HDJECLS)
20 Hemeranmsl, ux nonoxkenue B [leproanueckoit 26.01 https://resh.edu.ru/subject/les



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/5939/start/151320/

CUCTEME XMMHUYECKUX 31emeHToB JI. 1.
MenieneeBa 1 0COOCHHOCTH CTPOEHUS] aTOMOB

son/5939/start/151320/

dusznueckue cBOMCTBA HEMETAJIOB.

https://resh.edu.ru/subject/les

21 | AtoTpornus HeMeTaJIoB (Ha mpuMepe 02.02 son/5913/start/
KHCII0po/1a, cepbl, pocdopa u yriaeposa) -

29 XMMHUYECKUE CBOMCTBA rAJIOTCHOB, CEPhI U UX 09.02 https://resh.edu.ru/subject/les
COCIIMHEHN I ' son/2075/start/

XUMHYECKUe CBOWCTBA a30Ta, hocodpa u ux https://resh.edu.ru/subject/les

23 . 16.02
COETMHEHU I son/2078/start/

24 XUMHUYECKUE CBOWCTBA YIrIIepo/ia, KPEMHUS U UX 01.03 https://resh.edu.ru/subject/les
COeMHEHU I ' son/2072/start/

o5 [TpuMeHeHre BaKHEHIIIMX HEMETAIIOB U X 15.03 https://resh.edu.ru/subject/les
COeMHEHU I ' son/5939/start/151320/
O06o01enre U cucTeMaTru3alus 3HaHuH 10 TeMe
«HemeTtasmibl». BbuucieHus Mo ypaBHEHUSIM https://www.youtube.com/w

26 . 22.03 _

XUMUYECKHUX PEAKIHI U TEPMOXUMHUCCKUE atch?v=1gxsl0130gU

pacy€Thl

[Tpaktruueckas padota Ne 3. «Pemenne https://content.edsoo.ru/labls
27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 05.04 ubiect/a/

"Hemeranmis"» tDjectis

28 [TpoBepounas padota mo TemMam «MeTauibl» U 12.04
«Hemeramnb»y

https://yandex.ru/video/previ
Heopraanueckuie 1 opraHM4ecKue KUCaOThl. ew/12898604409856871256

29 19.04 ; : ;
Heopranudeckue v opraHn4eckre OCHOBAaHHUS https://yandex.ru/video/previ

ew/6939051265036864393

o | ooy s apranca B ——

A ) ' s0n/4960/start/151374/
HEOPraHUYECKUX U OPraHUYECKUX BEIICCTB
31 | UToroBas KOHTpOJbHas paboTa 03.05
32 Poitb XuMuH B 00€CIIEUEHUH SKOJIOTUYECKOM, 04.05 https://resh.edu.ru/subject/les

BHGPFCTI/I‘-ICCKOI\/’I U IHIIEBOM 6C3OHaCHOCTI/I,

son/3504/start/151485/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://www.youtube.com/watch?v=1qxslO130gU
https://www.youtube.com/watch?v=1qxslO130gU
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://yandex.ru/video/preview/12898604409856871256
https://yandex.ru/video/preview/12898604409856871256
https://yandex.ru/video/preview/6939051265036864393
https://yandex.ru/video/preview/6939051265036864393
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

Pa3BUTHUH MCIAUITUHBI

[IpencraBnenus 06 oOMUX HAYYHBIX TPUHITUIIAX

https://resh.edu.ru/subject/les

33 ESI?IAéIEITI;IHeHHoro MOJTy9eHUST BXKHEHIIINX 1 17.05 son/3514/start/151429/

34 YenoBeK B MUpE BEUICCTB M MaTEPUAIIOB. XUMHUS 1 24,05 https://resh.edu.ru/subject/les
U 3/I0pPOBbE YEIOBEKA son/3504/start/151485/

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., O0mecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy»; Aktmonepnoe oo6mectBo «M3narensctBo «lIpocBemenner»
» Xumus, 11 kmace/ Tabpuensia O.C., OOmecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1) T'opkoenko M.IO. moypounsie pazpaboTku mo xumuu. 10 kmacc.

2) Tpoery6osa H.II. [Toypounsie pa3pabotku mo xumum. 11 xiacc.

3) I'adpuensa O.C. Xumust. 11 kiracc: KOHTPOJIbHBIE M TPOBEPOYHBIE PAOOTHI K YIEOHUKY
O.C. l'abpuensina «Xumus. 11 xmacc. ba3zoBsrit ypoBeHb»

4) I'abpuensan O.C. Xumus. 10 kiacc: KOHTPOJIbHBIE U TPOBEPOYHBIE PAOOTHI K YUEOHUKY
O.C. I'abpuensna «Xumus. 10 knacc. ba3oBblil ypoBeHb»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watch?v=18GKghHjex8
https://acetyl.ru/f/0060.php



https://resh.edu.ru/subject/29/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watch?v=18GKghHjex8
https://acetyl.ru/f/o060.php

