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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o XMMHM Ha YPOBHE CpEeIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoi
®deneparun», TpeOOBaHMA K pe3yiabraraM OCBOEHHUS (efepalbHONH  00pa3oBaTelbHON
nporpammsbl cpennero oodmero oopazoanus (OOII COO), npencrasiennsix B denepanbHoM
rocyaapcTBeHHOM oOpaszoBarenbHOoM ctanmapre COO, ¢ yuérom Konmenuu mpemnojaBaHus
ydueOHOro mpeamera «XuMHsS» B 00pa3oBareibHBIX opraHuzauusx Poccuiickoit ®depepanuu,
peanu3yronMX OCHOBHbIE 00pa30BaTelbHbIE TPOrPaMMBbl, 1 OCHOBHBIX NOJ0keHUN «CTparerun
pa3BuTus BocnuTanus B Poccuiickori ®@eneparnuu Ha niepuon g0 2025 roga» (Pacmopspxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MporpaMMbl MO XHMHH, K OIpEAENeHUI0 oOme
CTpareruy oOy4eHUs, BOCIUTAHUS U Pa3BUTHsS 00ydaroUMXcs CpeicCTBaMH y4eOHOro mpeamera
«Xumust» s 10-11 xkmaccoB Ha 0a30BOM ypOBHE COCTABUJIM KOHIICNTYaJIbHBIC TOJIOKCHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIeJeH, colepKaHus, pe3ylbTaToB OOy4YeHUs u
TpeOOBAHMI K YPOBHIO MMOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHUE, [OJIy4yaeMOe€  BBIMYCKHUKaMU  0O0mieo0Opa3oBaTebHON
OpraHu3alliM, SBJSETCS HEOTHEMJIEMOW 4YacThl0 HUX o00pa3oBaHHOCTH. OHO  CIYXKUT
3aBEepIIAIONIMM 3TAloOM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LHEHHOCTEH, MPUCYIIMX LEJOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHHs. OTH LEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MPHUPOAbI, (DOPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeJloBeKa, a TaKXKe OJKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHrue 00ydarolUXCsl Ha YPOBHE CPEIHETO
oO1ero oOpa3oBaHus CpPeCTBAMM y4eOHOTO mpenMera « XUMHs», COAepKaHue U MOCTPOCHUE
KOTOPOTO OIpEAENIeHbl B MPOrpaMMe IO XUMHH C Y4€TOM CHEUM(PUKH HAYKH XUMHUH, €€
3HAYEeHUs B MO3HAHUM MPUPOJIbI U B MaTEPUAIbHON KU3HU OOLIECTBA, a TAKXKE C YUETOM OOIIMX
Henel U MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEHEro OOIIEero
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHSI KaK 3J€MEHT CUCTEMBbI €CTECTBEHHBIX HAyK UIPAeT 0COOYIO0 pOJib B COBPEMEHHOMU
UMBUJIM3ALMK, B CO3IaHUHM HOBOW 0a3bl MaTepHalbHOW KyiabTypbl. OHa BHOCHUT CBOM BKIJAJ B
(dbopMUpOBaHUE PALIMOHAIBHOIO HAYYHOT'O MBIIUICHHS, B CO3/IaHUE 1IEJIOCTHOTO MPEACTABICHUS
00 OKpyXaroleM MUpPe KaK O €IMHCTBE MPUPOAbI U YEIOBEKa, KOTOPoe (POPMHUPYETCS B XUMUU
Ha OCHOBE NTOHMMAaHMS BEIIECTBEHHOTO COCTaBa OKPYXAIOLIEro MUPa, OCO3HAHUS B3aWMOCBSI3U
MEXIYy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH O0JIACTSMU IPUMEHEHUS.

TecHO B3auMONEWCTBYST C JpPYTMMH €CTECTBEHHBIMHM HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOIN YacTbl0O MHUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO Tpyla U
KU3HHU KaXa0ro wieHa obduiectBa. CoBpeMEHHAsi XMMHS KaK HayKa CO3MAATelIbHas, KaK Hayka
BBICOKMX TEXHOJIOTMH HallpaBji€Ha Ha pelieHue I100ajJbHbIX MPOOJeM YCTOMYMBOIO pa3BUTHUS
YEeJIOBEUECTBA — CHIPHEBOM, DHEPreTUUYECKOM, IMHUILIEBOM, HSKOJIOTHYECKOW O€30MacHOCTU WU
OXPaHBbI 37J0POBBA.

B coorBercTBUM € OOlMMHU HENSIMH W NPUHIMIAMH CpPEAHEro oOImero oOpa3oBaHUs
cogepsxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIl YPOBEHb U3yUYEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOILEKYJIBTYPHYIO MOArOTOBKY OOYyYarolIMXCsl, HEOOXOAMMYIO UM s
BBIPA0OOTKH MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA,
OPOAODKEHHSI 00pa3oBaHUS B PA3IMYHBIX OOJIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocraBisOmUMHE  TIpeaMeTa «XUMUs» ABIAIOTCS 0a30Bble Kypchbl — «OpraHnuueckas
xumus» U «OO011as 1 HeOpraHuyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHSI KOTOPBIX
SBJIFOTCS. OCHOBBI 0230BOM HAayKH: CUCTEMA 3HAHUU MO0 HEOPraHWYECKON XUMHH (C BKIIFOUEHUEM
3HaHUW U3 00IIel XUMUK) U oprannyeckoil xumun. GopMrupoBanrue JAaHHOW CUCTEMBbl 3HAHUU
OpU HM3Y4YEHHH TMpeaMeTa OOeCreurnBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOroooOpasus
BEILIECTB HA OCHOBE OOIUX MOHSITUMN, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepkanusi KypcoB — «Opranudeckasi Xxumusi» u «O01as 1 HeopraHnuueckas
XUMHS» c(HOpPMUPOBaHa B MpOrpaMMe MO XMMHUUA Ha OCHOBE CHCTEMHOTO IMOJX0/a K U3yUEHUIO
y4eOHOro Mmarepuaia W OOyCIIOBI€HAa HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUU Ha
ONpEAEIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOW XUMHUHU BEIIECTBA



paccMarpyBarOTCs Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHUS OPraHWYECKUX COCIMHEHUH, a
TaKKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHHM BEIIECTB.
Ceenenus o0 M3ydaeMbIX B Kypce BEIIECTBax MAIOTCS B Pa3BUTUU — OT YIVIEBOJOPOMAOB 10
CJIIOKHBIX OMOJIOTMYECKM aKTUBHBIX COEIMHEHHH. B Kypce opraHmyeckoil XMMUU MOITy4aroT
pa3BuTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEpBOHAYAIbHBIC
IPENICTaBICHUS O XUMUYECKOHN CBS3M, KIIAaCCU(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUUYECKON PEAKIUH.

[Ton HOBBIM yIJIOM 3peHusi B TpeameTe «XuMus» 0a30BOTO YPOBHSI paccMaTpHUBAETCS
W3y4YEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHUs TEOPETUUECKUU MaTepuan u
(haKTOJIOTUUECKHE CBEICHUS O BEIIECTBAX U XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ast 1 HeopraHuyeckass XuMUs» O0yUYaroITUMCS TTPEIOCTABISAETCSI BOBMOXKHOCTh OCO3HATh
3HAQUCHHUE TMEPHOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOTHYECKUX TO3UIINM,
IyOXKe TMOHATh HUCTOPUYECKOE H3MEHEeHHEe (YHKIMM 3TOro 3akoHa — OT oOoOmiaromen a0
OOBSACHSIONIECH U MPOTHOZUPYIOIIEH.

Ennnasg cucrema 3HaHUM O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX U
MPUMEHEHHH, a TAKKE 0 XUMHUUYECKUX PEAKIHUSIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaAHUS
nononHsieTcss B Kypcax 10 w11  kjmaccoB »aremMeHTaMu  COAEpkKAHUS, HMEIOLIIUMHU
KYJIBTYPOJOTUUECKUM M TPUKIATHON XapakTep. OTU 3HAHUS CIOCOOCTBYIOT TOHUMAHUIO
B3aUMOCBSI3M XUMHHM C JAPYTMMH HAayKaMHu, PACKpPBIBAIOT €€ poJib B II03HABATEIILHONW H
MPAKTUYECKOM JEATEIIbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOIECCY
TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XUMUU, TOMOTalOT BBIMTYCKHUKY
OPHUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUUMBIX MPOOJEeMax, CBI3aHHBIX C XUMUEH,
KPUTHUYECKU OCMBICIMBATh WH(POPMALIMIO U MPUMEHSTh €€ JJIs MOMOJHEHUs 3HAHUH, PEeIICHUs
VMHTEIUICKTYaIbHbIX U 3KCIIEPUMEHTAJbHBIX HCCIIEIOBATEIILCKUX 3a7a4. B 1enomM copepkaHue
y4eOHOro mpeaMeTa « XUMUS» JaHHOTO YPOBHS M3YUYEHUS OPUEHTHUPOBAHO Ha (HOPMUPOBAHUE Y
00y4Jaronuxcsi MUPOBO33PEHUECKOM OCHOBBI I MOHUMaHUs (GUIOCOPCKUX HIeH, TaKUX KaK:
MaTepuaIbHOE €IMHCTBO HEOPTraHUUECKOTO W OPraHUYeCKOro Mupa, o0yCIOBIEHHOCTh CBOMCTB
BEIIECTB HX COCTaBOM M CTPOEHHUEM, T[O03HABAEMOCTb NPUPOJHBIX SBICHUUW MyTEM
AKCIIEPUMEHTAa W PEIICHUS MPOTHUBOPEUMN MEXKYy HOBBIMU (DakTaMH U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHE POJIM XUMHHM B PEIICHUH JKOJOTMUYECKUX MpoOJeM, a Takke
npoOeM CcOEpeKeHUs IHEPTeTUUECKUX PECYpPCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJOTUUA U
MaTepUaJIoB.

B miane pemienus 3amad  BOCHUTAHMS, Pa3BUTHS M COLMAIM3ALMU  OOyYarOIIUXCS
MPUHATBIE TPOTPAMMOM IO XUMHHM TOAXOIbl K OIPEICIICHUIO COIACPNKAHUS U TOCTPOECHUS
npeaMeTa mpeaycMarpuBaroT GOPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX JNEWCTBUHN, UMEIOIINX
0a30BO€ 3HAUCHUE JIJISI PA3IMYHBIX BUJOB ACSATEILHOCTH: PEIICHUs POoOIeM, TOUCKa, aHaln3a
U 00paboTKM HH(POPMALUU, HEOOXOOUMBIX MJI1 HPHUOOPETEHHs] ONbITA NPAKTUYECKOM U
MCCIIEJIOBATENILCKON JEATENBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B O3HAHUU XUMUMU.

B mpakrtuke npenogaBaHus XUMUU KaK HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl, TaK U
HAa YypOBHE cpeaHero oOmiero oOpa3oBaHuUs, TMPU  ONPEIEICHUU  COJACpKATEILHOU
XapaKTEePUCTUKN LEJIEH W3YYCHHUS NPEAMETAa HAMNPABICHUEM MEPBOCTENEHHOW 3HAYMMOCTH
TPAIULIUOHHO TMpU3HAETCS (OPMUPOBAHME OCHOB XHMHYECKOM HayKu Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHUYECKOM EITEIbHOCTH 4YEJIOBEKA W KaK OJHOI0O U3
KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOOAWYECKOW TOYKM 3pEHUs TAaKOW ITOAXOH K
ONPEAEIEHUIO LEJIEN U3YUYEHHUS TPEAMETA SBIISIETCS BIIOJIHE OIMPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHUSI TIABHBIMU LEISIMHU W3Y4YEHHUs MpeaMera «XuUMHs Ha
0a3oBoM ypoBHe (10 —11 ki1.) saBusitorest:

e (GOpMHUPOBAaHHE CHCTEMBl XHUMHUYECKHX 3HAHUH KaK BaKHEHICH COCTaBIISIONMICH
€CTECTBEHHO-HAyYHOM KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSTHS,
(dyHIaMeHTalbHBIE 3aKOHBI W TEOPUM XHMHH, OCBOCHWE S3bIKa HAyKH, YCBOCHHE U
MMOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJIEHUE C HCTOPUEHN UX PA3BUTHS U CTAHOBJICHUS;

e (QopMuUpOBaHHWE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHHS BEIICCTB H
XUMUYECKUX DPEaKIUi, HEOOXOMUMBIX NIl IPHOOPETCHUSI YMEHU OPUEHTHUPOBATHCS B



MHUpPE BEUIECTB U XMMUYECKUX SBICHU, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON U
MOBCEHEBHOM JKU3HMU;

® pa3BUTHE YMEHUU U CHOCOOOB JIESITENbHOCTH, CBSI3AHHBIX C HAONIOJECHUEM W
OOBSICHEHHEM XUMHUYECKOTO HSKCIEPUMEHTa, COONIOJEHUEM TMpaBui 0e30MacHoro
oOpallleHus C BElIeCTBaMHU.

Hapsiny ¢ aTum, conepikarenbHasi XxapakTepUCTUKa Lelell U 3a1a4 U3ydeHHsl mpelMeTa B
porpaMmme Mo XMMHUHU yTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU MPHOPHUTETAMU
B cucTeMe cpenHero oOuiero obOpaszoBanus. CerofHss B NpenojaBaHUM XUMUU B OoJblIeH
CTeTIeHH OTHAETCsl TMPEINMOYTCHHE MPAKTHUYECKOH KOMIIOHEHTE COAEp)KaHUs OOy4eHHS,
OPUEHTHPOBAaHHOW Ha TIOATOTOBKY BBITYCKHWKAa 0OIIE00pa30BaTEIbHON OpraHU3aIlNH,
BJIAJICIONIEr0 HE HaOOpOM 3HaHUH, a (PYHKIIMOHAIBHON IPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSMH aKTUBHOTO TOJIYYCHUs 3HAaHWUW M MPUMEHEHHsSI UX B PEATbHON >KM3HU ISl PEIICHUS
NPaKTUYECKUX 3a7ad.

B cBs3u ¢ 3TMM TpU U3yYEHUH TpeaMeTa «XUMHUS» JOMHUHHPYIOIIee 3HAYCHHE
nprUOOpeTaIOT TaKUe LIEeTU U 3314, KaK:

amanTtanus  0o0ydJalolmuxcs K  yCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dopMUpOBaHUE WHTEIUICKTYalbHO pA3BUTON JMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHHUYECTBY, CaMOCTOATEIHPHOMY TMPHUHATHIO TPAMOTHBIX pEHICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHHUEM;

dopMupoBaHue y OOy4arolIMXCsl KIIIOYEBBIX HABBIKOB (KJIOYEBBIX KOMIETEHIUH),
UMEIONINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IMYHBIX BUAOB JICATEIBHOCTU: PEIICHUS MPOOIeM,
MOMCKa, aHajmu3a W o0paboTku wuHGOpMAIMK, HEOOXOAMMBIX I TPUOOPETEHUS OIbITa
JESITeTbHOCTH, KOTOpasi 3aHUMaeT BaXHOE MECTO B MO3HAHUHM XMMHH, a TaKXKe JJIS OIEHKHU C
MO3UIIMI  JKOJIOTUYECKOW OEe30MacHOCTH XapaKTepa BIUSHUS BEHIECTB W XHUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M Y€JIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0y4Yarommxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMH, UCTIOIH30BATh COBPEMEHHbIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH JJIs TTOWCKA U aHaJn3a yueOHON U HayYHO-TIOMYIISIPHON HH(OPMALIMK XUMHYECKOTO
COJEPIKAHMUS;

(dbopMUpOBaHUE U Pa3BUTHE Y OOYYAIOMIUXCS ACCOLMATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HAOJIOAATETbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIUTAHHE Yy OOyJaromuxcs YOSKIEHHOCTHM B TYMaHHUCTHYECKON HampaBICHHOCTH
XUMHH, €€ BaXHOW pOIM B  pEIIEHUH [IOOaJbHBIX  MPOOIEeM  palMOHAIBEHOTO
IPUPOJIOTIONIb30BAHNUS, MOMOJHEHUSI YHEPTETUUYECKUX PECYPCOB U COXPAaHEHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHUA HEOOXOAUMOCTH OEpeXHOr0 OTHOIICHHWsS K TPUPOAEC H CBOEMY
3I0OPOBBIO, a TAKXKE MPUOOPETEHHUS OTBITA UCIIOIB30BaHUS TOTYUYCHHBIX 3HAHUN AJIS TIPUHATHS
IPaMOTHBIX PEIICHUH B CUTYaIllsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B ydeOHOM miaHe cpefgHero oOmiero o0pa3oBaHMs MpeaMeT «XUMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MPEAMETHOM obnacTn «EcTecTBeHHO-HaydHbIE TPEAMETHI.

OO1miee yuCinO 4acoB, OTBEAEHHBIX ISl M3Y4YEHUS XUMHUU, HA 0A30BOM YPOBHE CpPEIHETO
obiiero oopazoBanusi, cocrarisieT 68 yvacos: B 10 kimacce — 34 yvaca (1 yac B Hegento), B 11
KJ1acce — 34 yaca (1 yac B HEJIEITI0).



COJEPXAHUE OBYYEHUASA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMHUU

[IpenmeT opraHnvecKor XUMUU: €€ BOSBHUKHOBEHHUE, PA3BUTHUE U 3HAYEHHUE B MOIYUYCHUU
HOBBIX BEIIECTB M MaTrepualioB. Teopusi CTPOEHUS OPraHWYECKUX coeauHeHuun A. M.
BytnepoBa, e€ ocHoBHble moJoxeHUs. CTpyKTypHble (OPMYJIbl OPraHMYECKUX BEIIECTB.
T'omosorus, m3omepusa. XUMHAYECKasi CBA3b B OPraHUYECKUX COCIUHEHHSX — OJUHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o0  KiIacCcH(pUKAMA  OpPraHUYECKMX  BemecTB.  HoMeHkmarypa
OpPraHUYECKUX COEIUHEHHMI (CUCTEMaThyecKkas) U TpPUBUAJbHBIC HA3BAHUS BAKHEUIINX
MPEICTABUTENIEN KIIACCOB OPTraHUYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIE METO/Ibl U3yUYEHHS BEIIECTB M MX MPEBPAILICHHI: 03HAKOMIICHHE C
oOpasiamMu OPTaHMYECKUX BEIICCTB U MaTepHalaMH Ha UX OCHOBE, MOJCIHPOBAHNE MOJICKYIT
OpraHWYECKUX BEIICCTB, HAOIIONCHWE U ONHUCAHWE JEMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MpU HarpeBaHuu (IUIaBieHHE, OOYIIIMBAaHUE W
TOpEHUE).

YrueBoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHI psAl. MeTaH M 3TaH — HpoCTellue
MPENCTaBUTENIN aJIKAaHOB: (U3MUYECKME W XUMHUYECKHE CBOMCTBA (PEaKIMU 3aMEIICHUS |
TOPEHUs ), HAXOXKJIEHUE B PUPOJIE, TTOTYUYECHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUIN PSAll. DTUJIEH U MPONUJIEH — IPOCTEHIITNE
MPEICTaBUTENIN AJTKEHOB: (PU3UYECKHE U XMMHYECKHME CBOMCTBA (peakuuu THAPUPOBAHMS,
rajioreHUpOBaHUsl, TUIpaTalii, OKUCICHHS U MOJIMMEPHU3ALINH ), TOTYyUYECHHE U IPUMEHEHHUE.

Anxanuensl: Oyraauen-1,3 u metunOyTtagueH-1,3: cTpoeHHe, BaXKHEUIINE XUMUYECKHE
CBOMCTBA (peakuus noauMepusanuu). [lonyyeHne CHHTETUUECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB W OCOOEHHOCTHM CTPOCHHMs, TOMOJIOTHYECKHUU psA. ALCTUIIEH —
MPOCTEUIINIA TPEICTaBUTENIb AJKUHOB: COCTaB, CTPOCHHUE, (U3HUECKHE M XUMUYECKHE
CBOMCTBA (pe€akuuu TUAPUPOBAHUS, TAIOTEHUPOBAHUSA, TUApATAIlUU, TOPEHUs), TOIyYEHUE U
IIPUMEHEHHUE.

Apensbl. benson: cocraB, crpoenue, (puznyeckre M XUMHUYECKHE CBOMCTBa (peakuuu
rajoreHUpOBaHUs U HHTpOBaHHﬂ) NOJIyYeHUE W mpuMmeHeHue. Tonyon: cocmas, cmpoenue,
Quzuyeckue u xumuieckue ceoUCmaea (peaKyuu 2ai02eHUpOBaHUs U HUMPOBAHUs,), NOJYUeHue U
npumenenue. TOKCMYHOCTb apeHOB. [eHeTnueckas CBS3b MEXAY YIVIEBOAOPOIAMH,
NPUHAUIEKAIIMMUI K Pa3IMYHbIM KJIACCaM.

[IpupoanHble UCTOUHUKHU YTIIEBOAOPOIOB. [IpupoHblil Ta3 U MomyTHhIE HEQTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnaenue. CrnocoObl mepepabOTKH HePTH: TMEperoHka, KpEeKUHT
(TepMuyeckuii, KaranuTuueckuil), nuponus. [IponykTel nepepaboTku HEDTH, X MPUMEHEHUE
B IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroyib v MPOIyKThI €70 epepadoTKH.

OKCIEPUMEHTAIbHBIE METO/Ibl U3yUYEHHS BEIIECTB M UX MPEBPAILICHHI: 03HAKOMIICHHUE C
oOpa3siaMu TIacTMace, KayqyKoB B pe3uHbl, Koutekiun «HeTe» 1 «Yromby», MonenupoBaHue
MOJICKYJI YTJIEBOJIOPOJAOB U TaJOTCHONPOM3BOMHBIX, MPOBEICHUE MNPAKTUYECKON pPabOTHI:
MOJYy4YE€HUE STUICHA U U3YUYECHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Boluncnenuss mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, OObEMA, KOJIUYECTBA
MCXOTHOTO BEIIECTBAa WU TPOAYKTa PEAKIMU IO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

Kucaoponcogepxaniue opranudeckue coeJMHEeHUs

[IpenenbHbIE OJHOATOMHBIC CIUPTHL. MeETaHON W JTAHON: CTPOCHHE, (PU3UYECKHE H
XUMUYECKHE CBOMCTBA (PEAKIUH C aKTUBHBIMH METAJIJIAMH, TAJIOT€HOBOJIOPOJAMHU, TOPEHUE),
MpUMEHECHUE. BOAOPOAHBIE CBSI3M MEXAY MOJIEKYJIAaMU CHUPTOB. JlelicTBHE MeETaHoja U
ATAHOJIa HA OPTraHU3M YEeJIOBEKA.

MHoroaroMHbIe CIHUPTHL. ODTWICHITIUKOIb W TJIUIEPHH: CTpOCHUEe, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO IIEIOYHBIMU METAJJIAMU, KaU€CTBEHHAsI pEeaKIMs




Ha MHOTOATOMHbIE CHUPTHI). JlelicTBUEe HA opraHu3M 4YesoBeka. lIpumeHeHue rulepuHa U
ATUJICHTJIUKOJISL.

@deHos: CTPOCHUE MOJIEKY/Ibl, (PU3NUECKUE U XUMHYECKHE CBONCTBA. TOKCHMYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunpl U Kemowusvl. DopManbAETHI, aleTAIBICTHA: CTPOCHHE, (U3HUECKUE W
XUMUYECKHE CBOMCTBA (pEakIMy OKHUCJIEHUSI U BOCCTAHOBJICHHS, KaU€CTBEHHBIE pPEaKIIHM),
MOJIyYEHUE U PUMEHEHUE.

OnHOOCHOBHEIE TIPEIETbHBIC KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCyCHAsl KUCIIOTHI:
cTpoeHne, (HU3MYECKHEe W XUMHUYECKHE CBOWCTBa (CBOMCTBA, OOmMIME s Kiacca KHCIIOT,
peakmus dTepuduKaum), nolydeHne u npuMeHerne. CTeapuHoBas U OJICMHOBAS KUCJIOTHI KaK
MPEICTAaBUTENIN BBHICIITUX KapOOHOBBIX KUCJIOT. MbllIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE NEHCTBHE.

Crnoxuble 3(UpHl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. ['MAPONIH3 CIOKHBIX dPHUPOB.
AKupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poisb :KUPOB.

VYrieBobl: cocTas, KiaccuuKaIys yrieBoaoB (MOHO-, TU- U TIoucaxapuibl). [roko3a —
MPOCTEUINNIT MOHOCAXapHu: OCOOCHHOCTH CTPOCHHS MOJEKYJbl, (U3HMUECKUE H XUMUYECCKHE
cBoicTBa (B3amMmoaeiictBue ¢ rujapokcuaom menu(ll), okucieHne amMmuadHbIM PacTBOPOM
okcuma cepedpa(l), BoccraHoBIeHHE, OpOKEHHWE TIJIIOKO3bl), HAXOXKJCHUE B MPHUPOJE,
puMeHeHune, ononorudeckas poiib. @orocunTes. OpyKTO3a Kak N30Mep TIIFOKO3HI.

Kpaxman u nemmono3a kak npupoansie noauMepsl. CTpoeHre Kpaxmania U IeJUTIONIO3bI.
®u3nuecKkre 1 XUMUYECKUE CBOMCTBA Kpaxmada (TUIpOoJin3, KAUeCTBEHHAs! PEAKIIUs C UOJIOM).

OKCIEPUMEHTAIbHBIE METOAbl M3YyUYEHHS] BEUIECTB M HMX IPEBPAILICHUI: MPOBEACHUE,
HAONIOZICHNE U OMHCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KaueCTBEHHBIC
peakuuyu OJHOATOMHBIX CHUPTOB (OKHcIeHHEe 3TaHona okcuaom Menu(Il)), MHOroaToOMHBIX
cnupToB (B3auMojeiicTBue TuuepuHa ¢ ruapokcuaoM menu(ll)), anpaeruaoB (OKucCIIEHHE
aMMUa4HbIM pacTtBopoM okcuna cepedpa(l) u rumpoxcumom wmenu(Il), B3ammonericTBue
Kpaxmajia C HOJIOM), TPOBEJEHHE TMPAKTHUYECKOW pabOoThl: CBOWMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuérHrle 3amaun.

Borluucnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIMH).

A3oTcoaepKalife OpraHnueCcKue COeIUHEHHS.

AMUHOKHCIIOTBI Kak am@oTepHble opraHudeckue coeauHeHus. Ouzudeckue u
XMMUYECKHE CBOMCTBa aMUHOKHUCIOT (Ha TpuMepe IuiuHa). buonmornueckoe 3HavyeHHE
aMuHOKUCHOT. [lenTumsl.

benku kak NmpuUponHBIE BBICOKOMOJEKYISIpHbIE coeAuHEeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsT CTPYKTypa OenkoB. XHMMHYECKHME CBONCTBA OEIKOB: THUIPOIU3, ACHATypalus,
KaueCTBEHHBIE pEaKIIMU Ha OeJIKU.

DKCIepUMEHTANIbHBIE METOJIbl M3yYEHMsI BEUIECTB M MX MpEBpalICHUM: HaOMIOIEeHUE U
OMKMCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: JeHAaTypalus OETKOB MpU HarpeBaHUM, IBETHHIC
peakiy OeIKoB.

BoicokoMosIeKyIsIpHBIE COeAMHEHUSA

OCHOBHbBIE TOHATUS XHMHHU BBICOKOMOJIEKYJISIPHBIX COECIWHEHUN: MOHOMEp, IMOIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIIEHb MOJUMEpHU3ALUU, CPENHSS MOJIEKylsipHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — MTOJIMMEPU3ALIMS U TTOJIMKOHICHC AU

OKCIEPUMEHTAIbHBIE METO/IBl U3YUYEHHS BEIIECTB M MX MPEBPALLICHHI: 03HAKOMIICHHE C
oOpasiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexrmpeamMeTHbIE CBS3H.

Peanuzanust MexXIpeaAMETHBIX CBA3EH MPU U3YyUYCHUH OpraHuydeckor xumuu B 10 kimacce
OCYIIIECTBIISIETCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUM, TaK U
MOHSATUM, SBJISIIOIIUXCS CUCTEMHBIMHM JUJII OTJIENBHBIX TMPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSTHUS: SIBJICHUE, HAy4dyHbIH (PakT, TUIoTe3a, 3aKoH,
TEOpHs, aHajldu3, CHUHTE3, KiIacCUpUKAIUsi, TEPUOJUYHOCTh, HAONIIOIEHHE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE.



®dusuka: wmarepusi, IHEPrusi, Macca, aroM, OJJIEKTPOH, MOJIEKYJa, HSHEPreTHYEeCKUil
YPOBEHB, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETUYUHBI U
€MHUILBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BEIMIECTB B OpraHusMe, (OTOCHUHTE3,
OMOJIOTUYECKH aKTHBHBIC BelIeCTBA (O€IKHU, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TTOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLTNBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHUS, MOIOIIUE CPE/ICTBA,
JEKAPCTBEHHbIE M KOCMETHYECKHE Tpernaparbl, Marepualbl U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKUN dIeMEHT. AToM. Sapo aroma, H30TOMBL. ODJIEKTpPOHHAs 000JIOUKa.
DHepreTuuecKue ypoBHU, MTOTYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- anemMeHTsl. OCOOCHHOCTH
pacmpenesieHus: JIEKTPOHOB 0 OpOUTAJIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DnexTpoHHAs KOH(HUTYpaIHs aTOMOB.

Ilepnonnueckuin 3axkoH u Ilepuonnueckass cucrema xumMudeckux simemeHTtoB [ .
MenneneeBa. Cpsizb mnepuonuueckoro 3akoHa W Ilepuogmdeckoil CHCTEMBI XUMUYECKUX
sanemenToB J[. . MenneneeBa ¢ COBPEMEHHOW TEOPHUEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M O0Opa3yeMbIX HMH MPOCTBIX M CIOXKHBIX
BEILIECTB 10 TPyIIaM U repuoaaM. 3Ha4€HUE MEPUOANIECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BeniecTBa. XUMHUYECKas CBs3b. BHUIBI XUMUYECKOM CBsI3U (KOBaJIGHTHAs
HEMOoJIApHAsl U TOJSpHAs, HOHHAs, MeTajumdeckas). MexaHu3mMbl 00pa30BaHMS KOBaJECHTHOM
XUMHUYECKOU CBsI3U (OOMEHHBIN M TOHOPHO-AKIENTOPHEIN). BogoponHas cBs3b. BaneHTHOCTS.
DNEeKTpOoOTpUIATENbHOCTh. CTeneHb OKUCIICHUS. IOHBI: KATHOHBI U AHUOHBI.

BemiecTtBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPHUCTAUIMYECKHX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIA
KPUCTAJUINYECKON PEIIETKHU.

[TonsTue o0 gucniepcHbIX cucremax. ICTUHHBIE M KOJUIOWIHBIE PACTBOPBI. MaccoBas 10
BEIIECTBA B PaCTBOPE.

Knaccudukamus Heopranmdeckux coeauHeHud. HomeHkmaTypa HeEOpraHMYECKUX
BellecTB. [eHeTnyeckass CBSI3b HEOPraHMYECKUX BEUIECTB, MPUHAJICKAIIUX K Pa3IMYHBIM
KJIaccam.

Xumuueckas peakius. Krnaccupukanuss XUMAYECKHX peakluid B HEOPTraHWYECKOW u
OpraHUYECKOM XUMHUU. 3aKOH COXPAHEHHUSI MAcCChl BEILIECTB, 3aKOH COXPAHEHHUS U IPEBPALCHUS
SHEPTUU NPU XUMHUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paszluyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumunueckoe paBHoBecue. DakToppl, BAMAIOIIAE HAa COCTOSHUE XHUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle larense.

Onexrponutudeckas auccouuanus. CuibHble U cialble AMeKTponauThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCHasl, HEUTpaJIbHAs, IIEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEPUMEHTAIbHBIE METOAbl MU3y4YEHHUSl BEUIECTB U MX IMPEBPALLCHUN: JEMOHCTpALIMS
tabmui «llepuonnueckas cucrema xumuueckux seMeHToB JI. M. MenneneeBa», u3ydeHwue
MOJIelIel KpPUCTAUTMYECKUX PEIMIETOK, HAOMIONEHHEe M OINHCAaHWe JIEMOHCTPALMOHHBIX H
1a00paTOpPHBIX OMBITOB (pa3ioKeHHE MEPOKCHIa BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa,
ONpeNIeNIEHUE CPEAbl PACTBOPOB BEILIECTB C MOMOILBI0 YHUBEPCAIBHOIO MHJIUKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEJCHUE MpaKTUYeCKoW paldoThl «BnusHue pa3nuyHbIX (akTOpoB Ha
CKOPOCTh XUMUYECKOU PEAKITUN.

Pacuérnble 3agaun.

Pacuérel 1o ypaBHEHHMSIM XUMHUYECKHX pEaKUUid, B TOM YHCIE TEPMOXUMHUYECKHUE
pacy€Thl, pacYEThI C UCIIOJIBb30BAHUEM IMOHSITHUS «MAcCOBas JI0JIsl BELIECTBAY.

Heoprannuyeckasi xumusi



Hemerambl. [lomoxxenne HemeramwioB B llepuoguueckoil cucremMe XHUMHUYECKHX
anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTpOoeHHs aToMOB. DH3MYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOTHS HEMETAIIOB (HA IpUMEpe KUCIOpoaa, cephl, pocdopa u yrieposna).

XHWMUYECKUE CBOMCTBA BaKHECHMINIMX HEMETAJUIOB (TaJIOT€HOB, CEphl, a30Ta, docdopa,
yIepoga Y KpPEeMHHsS])) W HUX COCIUHEHUH (OKCHUIOB, KHUCIOPOACOAEPXKAIIMX KHUCIIOT,
BOJIOPOJIHBIX COSTMHEHUN).

[IprumeHeHne BaXXKHENIIINX HEMETAIUIOB U UX COCUHEHUMN.

Meramnsl. [lonoxenune metannos B llepuoanyeckoin cucreMe XMMAYECKUX IEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS IJIEKTPOHHBIX 000I0YeK aTOMOB MeTauioB. OOIme
¢dbm3nyeckue cpoiicTBa MetaiuioB. CIIIaBBl METAJUIOB. DICKTPOXUMHUYCCKUN P HAIPSHKSHHUMA
METaJIJIOB.

XUMHUUYECKHE CBOMCTBA BAXHEHIIUX META/UIOB (HATpUM, Kalui, KaJlbI[Mi, MarHuu,
AJTIOMUHUM, ITUHK, XPOM, JK€JI€30, MEJIb) U UX COCIMHEHMUIA.

OO6mmue crocoOs! MOIyYeHHs MeTaIoB. [[puMeHeHne MeTauioB B ObITY U TEXHHKE.

OKCIIepUMEHTAIbHbIC METOJbl H3YyYE€HHUS BEIIECTB M MX IPEBpAICHUN: H3yYEHUE
KOJIEKITMM «MeTallibl U CIUIaBbI», OOpa3lloB HEMETAJIOB, PEIICHHE AKCIIEPUMEHTAIbHBIX
3aa4, HaOMIONEHWE W ONHMCAaHHWE JEMOHCTPAllMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJICHCTBUE THAPOKCHA AIFOMUHMS C PAcTBOpPaAaMU KHCIJIOT W IEJIOYeH, KaueCTBEHHBIE
PEaKIMKU Ha KAaTHOHBI METAJIJIOB).

Pacuérnnbie 3anaum.

Pacuérel maccel BemiecTBa MM 00bEMa Ta30B IO M3BECTHOMY KOJHMYECTBY BEIICCTBA,
Macce Win 00bEMY OZHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, pacuéTbl Macchl (00bEMa,
KOJIMYECTBA BEIIIECTBA) MPOIYKTOB PEAKIIMU, €CJIM OJTHO U3 BEIICCTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponb xuMun B 00ecTiCUeHUH YKOJIOTMYECKOM, IHEPTETHUECCKOM M MUIIEBOM 0€301acHOCTH,
pa3BuTUU MeaulMHbl. [loHSATHE O HAy4YHBIX METOJAxX II03HAHMUS BEIIECTB M XHMHYECKHX
peaKIuu.

[IpencraBmennss 00 OOHMIMX HAyYHBIX MPUHIMIAX TPOMBIIUICHHOTO TOJyYCHUS
Ba)XKHEHIIINX BEIICCTB.

UenoBek B MHUpE BEIIECTB M MAaTEpHaOB: BAXKHEHIIHUE CTPOUTEIIBHBIC MaTepUalIbl,
KOHCTPYKIITMOHHBIE MaTepHualibl, KPacKu, CTEKJIO, KepaMHUKa, Marepuajbl sl SJICKTPOHUKH,
HaHOMAaTepHabl, OPraHMUYCCKUE U MUHEPaATbHBIC YI0OPEHHUS.

XuMHUS U 310pOBbE UEJIOBEKA: IpaBUia HCIOJIb30BAHUS JICKAPCTBEHHBIX MPENaparos,
nmpaBuiia 0€3011aCHOTO UCTIONB30BAHUS MPENapaToB OBITOBOM XUMUU B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MeXMpeIMEeTHBIX CBS3CH MPU M3yYeHUHU OOIIel U HEOpraHWYeCKOW XMMUHU B
11 kmacce OCYIIECTBISETCS dYepe3 HCIONb30BaHHE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAaK W TIOHATUH, SBISIONIMXCS CUCTEMHBIMU JUJISI OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO0mue eCcTeCTBEHHO-HAyYHbIe TOHATHS: Hay4yHbIH (aKkT, TUIOTE3a, 3aKOH, TEOopwus,
aHajau3, CHUHTE3, KiaccuduKkaius, TEepUOJUYHOCTh,  HAOIIOACHUE,  DKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuKa: Marepusi, YHEPrus, Macca, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOII,
PaIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUYCCKUN yPOBEHB, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHUE BeIlleCTBa, (PU3UYCCKUE BETUYMNHBI U €AMHUIIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTema, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMHYECKasi  TMPOMBINUIEHHOCTh,  METaJUIyprus, MIPOU3BOJICTBO
CTPOUTEIIbHBIX MaTepUaoB, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUIIEBast
POMBIIIIJIEHHOCTh, (papMalleBTUUECKass MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpPENaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTE€pUAIOB, SJIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHNHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS OOYYarOITUMUCS
IPOrpaMM CPeIHEro oOIero oopa3oBaHus (JIMUHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM).
Hayuyno-metonnueckoil OCHOBOM il pa3palbOTKU IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS
IPOrpaMM CPEIHEro O0IIEro 00pa3oBaHus SBISETCA CUCTEMHO-AESITEIbHOCTHBIN OIXO/I.

B coorBeTrcTBUM € CUCTEMHO-ACATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yAbTaTOB OCBOEHHUA TMpeAaMeTa «XUMHUS» Ha YPOBHE CpEIHEro oOIero o0pa3oBaHMs
BBIJIEJIEHBI CJIEAYIOLINE COCTABIISIONINE:

OCO3HaHHME OOYYaIOIIUMUCS POCCUMCKOM TpakKIaHCKOW MACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEAEIEHUIO;

HaJIM4KMe MOTUBAILMU K 00y4YEHHUIO;

1[eJIeHaNpPaBIEHHOE PA3BUTUE BHYTPEHHUX YOEKIECHUN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LHEHHOCTEN U UCTOPUUYECKUX TPpaJAULIMi 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH OOYHYarOIIMXCS PYKOBOACTBOBATHCA B CBOEH AESTEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, NPHUCYIIMMH LIEJIOCTHOM CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJM4Me MPaBOCO3HAHUS KOJIOTMYECKOM KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH )KU3HEHHBIE IJIAHBI.

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NpeAMETa «XHMHS» JOCTUTAKOTCA B EIUHCTBE
y4eOHOM W BOCIMTATEIbHOM JAESATENBbHOCTH B COOTBETCTBMM C T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH M HJA€alaMU POCCUKCKOIO
IPpaKJAaHCKOro O0OIlecTBa, MPUHATHIMU B OOILIECTBE HOPMAaMU M IpaBUIIaMU TOBEACHMS,
CHOCOOCTBYIOUIMMH  MPOLECCaM  CaMOIO3HAHUS, CaMOpPAa3BUTHUA W  HPABCTBEHHOTO
CTAHOBJICHUSI IMYHOCTH OOYYaIOLIUXCS.

JIM4HOCTHBIE Pe3ynbTaThl OCBOCHUS MpeaMeTa « XUMUsD» OTpaxaroT c(hOpMUPOBAHHOCTD
OMbITa TMO3HABaTEIbHOW M MPAKTUYECKOW MAESATENbHOCTH OOYyYalolUXCs IO pealu3aluu
MPUHATHIX B O0ILIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpaskaaHCKOro BOCIIUTAHUSA:

OCO3HaHUs 00yYalOUMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U O0S3aHHOCTEN, YBaKEHUS
K 3aKOHY U IPABONOPSAJIKY;

IIPEACTABICHNS. O COLMAJIBHBIX HOPMax W INPAaBHJIAX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATENBHOCTH MpPU CO3JAaHUU Y4eOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHbIX M II03HABATEJbHBIX 33Jla4, BBINOJHEHUU XUMHUYECKHUX
JKCIIEPUMEHTOB;

CHOCOOHOCTM TOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTMKY U apryMEHThI
APYTUX MPU aHAJIU3€E PA3IHYHBIX BUJIOB YUYE€OHOU AESATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOWIEHHs K HMCTOPUYECKOMY M HAyYHOMY HACIIEIHUIO OTEYECTBEHHOMU
XUMHH;

YBaXEHHUS K IMPOLIECCY TBOPYECTBA B OOJIACTU TEOPUHM U MPAKTUYECKOTO MPHUMEHEHHS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIONCHHUI,
KPOITOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IIPAKTUKOB;

MHTEpEeCa W IIO3HABATEJIBHBIX MOTHMBOB B IIOJNYYEHUU M IIOCIECAYIOIIEM aHAJINA3E
uH(GOPMAIH O IEPEOBBIX TOCTIKEHUSX COBPEMEHHON OTE€UE€CTBEHHOIN XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO NTOBEIAECHNS;

CIOCOOHOCTM OLEHMBAaTh CHUTYAllMH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSMH, U
IIPUHAMATh OCO3HAHHBIE PELIEHHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE ITOBEICHHE M IMOCTYNKH CBOMX TOBApPUUIEH C ITO3MIUHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX NOCTYIIKOB;

4) GpopMupOBaHMS KYJILTYPbI 310POBbSI:



NOHUMAaHUS IIEHHOCTEH 340poBOro M 0Oe3omacHoOro obpasza >KU3HH, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U MCUXUYECKOMY 37I0POBBIO;

coOnrofieHrs MpaBuil 0€30MacHOro OOpaleHusi ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYAOBOU IE€SITENBHOCTH;

NOHUMaHUS I[IEHHOCTH TMPaBWJI HWHIWBUIYAIBHOIO M KOJJIEKTUBHOIO 0€30MacHOro
NOBEAECHUA B CUTYaLUSIX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOJEH;

OCO3HAHUS MOCJEICTBUA W HENPUSATHUS BPEIHBIX MPUBBIYEK (YMOTPEOICHHS aJIKOTOJIA,
HApKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIEAO0BATEIbCKOM JAESITENIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPYECKOM U IPYTUX BUAAX JAEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIIEHWU MPAKTUYECKUX 3a7ay COLHaIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHUIO Mpodeccuil pa3iuyHOro poja, B TOM YHCIIEe Ha
OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHHUSI K TPYLLY, JIOASM TPyJa U pe3ysbraTaM TPYAOBOH AESTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIbHON TpaeKTOpUU 0Opa30BaHMUS,
Oynymieit mnpodeccun € peanu3alud  COOCTBEHHBIX KHU3HEHHBIX IIJIAHOB C  YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) IK0JIOrM4eCKOro BOCIIMTAHUS

HKOJIOTUYECKH  IIeJIECOOOpa3HOr0  OTHOLIEHUS K  MpPUPOJE, KaK  HCTOUYHHUKY
CYILLIECTBOBaHMS )KM3HU Ha 3€MIIE;

MOHMUMaHUsl  IIO0AJBHOTO  XapakTepa  JKOJIOTMYECKUX  OpoOsieM,  BIUSHUA
HKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHON M COLMATIBHOM Cpebl;

OCO3HAHUSl HEOOXOAMMOCTH HCIOJb30BAHUS JIOCTHXKEHUH XUMHUU Ui pEeLIeHUus
BOIIPOCOB PallMOHAIBHOTO MPUPOAOIIONb30BAHUS;

AKTUBHOIO HENPUATUS JACUCTBUHM, NPUHOCIIIMX BpPEJl OKPYKAIOIIEH NPUPOIHON cperne,
yMEHUs IPOTrHO3UPOBATH HeOJIaronpusiTHbIE HKOJIOTUYECKHE MOCJE/ICTBUS
MpeANPUHUMAEMBIX JEHCTBUI U IPEIOTBpAIATh UX;

HaJU4Msl Pa3BUTOrO SKOJOTMYECKOTO MBILUIEHHS, 3KOJIOIMYECKOW KYJbTYphl, OMbITA
NESATENbHOCTH HAKOJOTMYECKON HalpaBI€HHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS HMMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMAIbHOM NPAKTHKE, CHOCOOHOCTH M YMEHHUS
AKTUBHO MIPOTHUBOCTOSTh UIE0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMaHUs CcHeUUu(UKNM XUMUK KaK HayKd, OCO3HaHHUsS €€ poiau B (POPMUPOBAHHUH
pPAMOHAJIBHOIO  HAy4YHOTO  MBIIUIEHUS, CO3JaHMM LEJOCTHOIO MPEACTABICHUS 00
OKpYXXalolleM MHpE KaK O €IMHCTBE NPHUPOABI M YEJIOBEKa, B MO3HAHWU HPHUPOJHBIX
3aKOHOMEPHOCTEN U PEIIeHUH MPoOIeM COXpaHEHHUs PUPOJHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0COOOM 3HAUMMOCTH XHMHH JJIi COBPEMEHHOM LMBHIIM3ALMU: B €€
I'YMaHUCTUYECKON HAIpPaBIEHHOCTH M BaA)XKHOM POJIM B CO3JJaHUM HOBOW 0a3bl MarepuaibHOU
KYJbTYpbl, PEIIEHHH IOOANbHBIX MpPOOJIEM YCTOMYMBOIO PA3BUTHUS YEIOBEYECTBA —
CBIPbEBOM, DHEPTeTUYECKOM, MHUIIEBOM W HSKOJOTHYECKONW OE€30MacHOCTH, B Pa3BUTHH
MEIMILIUHBI, 00ECIICUEHUH YCIOBUI YCIEIIHOTO TPYAA M IKOJIOTHUECKH KOM(OPTHOU >KU3HU
Ka)KJ0ro 4jIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHUA,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh IMOMydyaeMble 3HAHHUS
JUIST aHanW3a W OOBSCHEHUS SIBICHUN OKPYXKAIOMIET0 MHUpa M TPOUCXOMSIAX B HEM
U3MEHEHUH, YMEHHUs JelaTb OOOCHOBAaHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS TAHHBIX C LIEJIbIO MOIYYEHUsI JOCTOBEPHBIX BHIBO/IOB;

COCOOHOCTH CaMOCTOSATENBHO MCIOJIb30BaTh XHMHYECKHME 3HAHMS [UISl pPELIEHUs
po0JIEM B pEAJIbHBIX KU3HEHHBIX CUTYalIHSIX;

MHTEpECa K MMO3HAHUIO U HCCIIE0BATEIbCKOMN IESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO U caMO00pa3oBaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHMM MO XUMHH B COOTBETCTBUHM C IKU3HEHHBIMU
MOTPEOHOCTAMMU;



UHTEpECa K OCOOCHHOCTSIM Tpylda B pasiuyHbIX cdepax mnpodeccuoHanbHOU
NS TEBHOCTH.

METAINIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHSI Y4e€OHOTO mpeaMera «XHUMHUS» Ha YPOBHE
cpemHero oomero o0pa3oBaHUs BKIIOYAOT:

3HAYUMBIC UISI (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS MEKIUCIUTLTHHAPHBIC
(MexTpeaMETHBIE) OOIlIEHAyYHbIE MOHSTHS, OTPAXKAIOIIUE LETOCTHOCTh HAYYHOM KapTHHBI
MUpa U CHeNU(pUKY METOAOB MO3HAHUS, MCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws,
BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC, CUCTEMA, HAy4dHBIM (HaKT, TPUHIUN, THIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TCOpHS, HCCIICIOBaHHE, HAOIIONCHUE, U3MEPECHHUE, SKCIICPUMCHT H
Apyrue);

yHUBEpcalbHble  yueOHble  JedcTBUSL  (IIO3HABATENbHbIE,  KOMMYHHKATHUBHBIE,
perynaTuBHbIC), obOecneunBaroniye (opmupoBaHue (GYHKIIMOHAIBHOW TPAMOTHOCTH U
COITMAILHOM KOMIIETSHIIMHM O0YYarOITUXCs;

CIIOCOOHOCTh ~ OOYyYalOIMXCS  MCIOJb30BaTh OCBOCHHBIC  MEXKIMCIUILINHAPHEIE,
MHPOBO33PEHUYSCKHE 3HAHUS W YHUBEpPCalIbHbIC y4eOHBIC JCHCTBHS B IO3HABATCIBLHOU H
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe PEe3yNIbTaThl OTPAKAIOT OBJIAJICHUEC YHHBEPCAIBbHBIMH YYSOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMU JCHCTBUAMU.

OBJaieHMe YHHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEJIbHBIMY J€HCTBUSIMHU:

1) 6a3oBble JJOrHYecKHe JIeiCcTBUSI:

CaMOCTOSITeILHO (POPMYJIMPOBaTh M aKTyaJU3HPOBATh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBarh;

ONpeAcNATh LEIN JEATCIBHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX JTOCTHKCHUS,
COOTHOCHUTBH PE3YJIbTAThI JICSITEILHOCTHU C MOCTABICHHBIMU 1IEJISIMU;

WCTOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIJACIATH
XapakTepHbIE TIPU3HAKK TMIOHATHM M yCTaHABIMBAaTh WX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIINE IMOHATHS JJIsI OOBSICHEHHS OTJCIbHBIX ()aKTOB M SIBJICHUI;

BBIOMpaTh OCHOBAaHUS M KPUTEPUH I KIacCH(HUKAIMU BEIIECTB U XUMHUYECKUX
peaKkuii;

yCTaHaBJIUBATh IPUUUHHO-CJICJICTBEHHBIE CBSI3U MEX/Ty N3YyUYaeMbIMU SIBJICHUSIMU;

CTPOHUTH JIOTMYECKHE PaACCYyXJICHHUS (MHIYKTHUBHBIC, JEAyKTHBHBIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMaTPUBACMBIX SBICHUAX, (DOPMYITUPOBATH
BBIBOJIBI M 3aKJIFOUCHMS;

MPUMEHATH B MIPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJICJIH, MPeoOpPa3OBhIBATh MOJICIbHBIE TMPEJCTABICHUS — XUMHUYECKUW 3HaK (CHMBOIN)
DJIEMEHTa, XUMHYecKas (opMyna, ypaBHEHHE XHMHYECKONW pEaKIUU — TIPU PEIICHUH
y4eOHBIX ITO3HABATENIBHBIX M MPAKTHYECKUX 3aj7ad, MPUMEHATh Ha3BaHHBIC MOJCIIHHBIC
MPEJCTABICHUS] U1 BBISIBIICHUS XapaKTEPHBIX IIPU3HAKOB M3Yy4Yae€MbIX BEIECTB W
XUMHYECKUX PEAKIIUM.

2) 0a3oBble HCCIeN0BaTEIbLCKUE T1eHCTBHUS:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dbopMmynupoBaTh IEAM W 3aJa4d  HWCCIEIOBaHUSA, WCIOJIb30BaTh IIOCTABIICHHBIC W
CaMOCTOSITETILHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA TIO3HAHUS U
OCHOBBI I (POPMHPOBAHMS THIOTE3bl IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUM;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJIbHOTO IUJIAHUPOBAHUA M TPOBEICHUS YUEHUUECKUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTh yMeHUsS  HaOIodaTh 3a  XOAOM  IIpollecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €r0 pe3ysibTat, (hopMyaupoBaTh 00OOIIEHUS M BBIBOABI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIBTaTOB MCCJIEAOBaHUS, COCTaBIATh OOOCHOBAaHHBIN
OTuéT O IPOoJIeIaHHOM paboTe;

MpuoOpeTaTh OMBIT YUYEHUUECKOM HCCIIEAOBATEIbCKOW M TPOCKTHOM JEATEIIbHOCTH,
MPOSIBJISAITh CLIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY TOMCKY METOJIOB pelICHUsI
MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B TTO3HAHMUSI.

3) pabora ¢ unpopmanmei:



OPUEHTHPOBATbCA B Pa3IMYHBIX MCTOYHUKAX HHPopMalUKu (HAayyHO-IOMyJIsipHas
JUTEepaTypa XUMHUYECKOTO COJIEpXaHMs, CIpaBOYHble Mocobus, pecypcsl HMHTepHera),
aHaJIM3UPOBaTh MHPOpPMALMIO Pa3IMYHBIX BUJIOB M (OpPM IMpPENCTABICHUS, KPUTHUECKH
OLIEHUBAaTh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(dbopMynHMpoBaTh 3apochl U MPUMEHITh PA3IUYHbIE METOABI IPHU IMOUCKE U OTOOpe
UH(pOopMaLK, He0OXOAUMOM IS BBIIIOJIHEHHsI yUeOHBIX 3aj1a4 OIpeIeIEHHOIO THIIA;

nproOpeTaTh OMBIT UCIIOJIB30BAHUS MH(DOPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpaTh ONTHUMaNbHYIO (OpMY TNpeacTaBiIeHUss HHPOpMaLUU
(cxembl, rpaduKy, AUarpaMMbl, TaOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KAueCTBE CpPEACTBa MNpU pabdoTe C XUMHYECKOU
nHpopManuel: TPUMEHSITh MEXIpeAMeTHbIe ((U3nYeckue W MaTreMaTUYeCKue) 3HAKU MU
CUMBOJIBI, OPMYJIbI, a00pEeBUATYPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HAMIISATHOCTH.

OBinageHne yHuBepcaJbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYX AaeMOil TEMbI B X0JI€ JUaIora u/uin AUCKYCCHH,
BBICKa3bIBaTh M€, (OPMYJIUPOBaTh CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJIHEHHUS
MPEJIOKEHHOM 3a/1a4U;

BBICTYTIATh C MPE3EHTAIME pe3ylbTaTOB MO3HABATEIbHON JNEATEIbHOCTH, MOTYyUYEHHBIX
CaMOCTOATENIbHO WJM COBMECTHO CO CBEPCTHUKAMHU TIPU BBIIOJIHEHUH XHUMHYECKOTO
AKCIEPUMEHTA, MPAKTUYECKOH padOThl MO HCCIEAOBAHUIO CBOMCTB HM3y4aeMbIX BEILECTB,
peanu3auuu y4eOHOro mpoekrta U (OpMyJIMpOBaTh BBIBOABI M0 PE3yibTaTaM MPOBEAEHHBIX
UCCJIEeI0BaHU MTyTEM COMIACOBAHUS MO3ULIUN B XO€ 00CYX)AEHUS U OOMEHAa MHEHUSMH.

OgiajieHNe YHUBEPCAJBLHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

CaMOCTOATENbHO TUIAHUPOBATh U OCYILIECTBIISATh CBOIO MO3HABATENbHYIO JESITEIbHOCTbD,
onpezesnss e€ 1eld U 3a1a4l, KOHTPOJIUPOBATh U MO MEPE HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeagaraéMblid aJITOPUTM JEHCTBUN MPU BBHIOJIHEHUH YYEOHBIX U HUCCIEA0BATEIbCKUX 3a/1a4,
BbIOMpAaTh Haubosee 3pPEeKTUBHBIN CITOCOO MX PEHIEHHUS ¢ YYETOM MOTYyUYEHHsI HOBBIX 3HAHUM
O BEILIECTBaX U XUMUYECKHUX PEAKLIHUSX;

OCYLIECTBIISAITh CAaMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOaHallu3a H
CaMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJTACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca « OpraHuuecKkas XUMHUsD OTPaXKaroT:

c(hOpMHPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOM KapTHUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUN MPUPOIbI, B (POPMUPOBAHUU
MBIIICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBLHON I'PaMOTHOCTH, HEOOXOIUMOU IS
pElIeHHs] TPAKTUYECKUX 3a4a4 M HKOJOTUYECKHM OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBbIO U IIPUPOIHOU CpPELIE;

BJIAJICHUE CHUCTEMOM XUMHWYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
MOHATUS (XUMUYECKUW DJJIEMEHT, aroM, OJJICKTpOHHAas o0o0Jo4Yka aroMa, MOoJIeKya,
BaJICHTHOCTh, D3JEKTPOOTPHUIATEIILPHOCTh, XUMHUYECKass CBsI3b, CTPYKTypHas (opmymna
(pa3BépHyTasi U COKpalll¢HHAas), MOJIb, MOJISIPHAsT Macca, MOJISIPHBIM OOBEM, YIIIEPOIHBIN
ckeneT, (yHKIMOHANbHAsI TPYIINa, pagukal, HU30MEpHs, HW30MEpbl, TOMOJOTHYECKHUI psi,
TOMOJIOTH, YIVIEBOJOPO/BI, KUCIOPOA U a30TCOAEPKALIME COCIUHEHUsI, MOHOMED, MOJIHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpoeHUsl opranudeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHMUS, JICKAIIUE B
OCHOBE MOHHUMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBJICHHUH, (PaKTOIOTUYECKUE
CBEJICHUSI O CBOMCTBAx, COCTaBe, MOJYYCHUH U OE30MAaCHOM HCIOJIL30BAaHUU BaKHEUIIIMX
OpraHUYECKUX BEIECTB B ObITY U MPAKTUYECKOM JEATEILHOCTU YEJIOBEKA,



c(hOPMHPOBAHHOCTh ~ YMEHUU  BBISABISATH  XapakTepHbIE  MPU3HAKKM  TOHATHIH,
YCTaHAaBIIMBaTh MX B3aMMOCBS3b, HUCIOJb30BaTh COOTBETCTBYIOUIME MOHATHS MPU ONMUCAHHUU
COCTaBa, CTPOCHHUS U NIPEBPALICHUN OPTAHUYECKUX COECTNHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY JJI COCTaBJICHUSA
MOJIEKYJIIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalIEHHON) (QOpMyn OpraHuyecKux
BEIIECTB M YPAaBHEHUM XUMHUYECKUX PpEAKUHM, W3TOTABIMBATH MOJAEIH  MOJEKYII
OpraHUYEeCKHUX BEIIECTB /I WUIIOCTPAMM HUX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

chOpPMUPOBAHHOCTh ~ YMEHMM  yCTaHABIMBaTh  MPUHAJICKHOCTh  U3YYEHHBIX
OpraHMYeCKHUX BEIIECTB MO KX COCTaBy M CTPOEHHUIO K OMNpeneNéHHOMY KIaccy/Trpymnre
COEJIMHEHUN (YmieBo10poibl, KHUCIIOPOJT u a30TcojeprKalue COEIMHEHHUS,
BBICOKOMOJIEKYJIIDHBIE ~ CO€AMHEHMs), JaBaTb KM Ha3BaHUS [0 CHCTEMAaTUYECKOM
Homenkinarype (IUPAC), a Ttakke TmNpUBOAUTH, TPUBHAIBHBIE HA3BaHUS OTICIBHBIX
OpraHUYeCKUX BEUIECTB (3THJICH, MPOIMMJIIEH, alleTHJICH, YTHUJICHIJIUKONb, TIIUIEPHUH, (PeHom,
dbopmManpaerua, aneTaidbAerusl, MypaBbHHAas KHUCJIOTA, YKCyCHas KHCIOTa, OJICMHOBAas
KHCJIOTa, CTEAPUHOBAs KHCIIOTA, IIII0K03a, (PpyKTO3a, Kpaxmall, [eJUTI0I03a, [NIUILHH);

c(hOPMUPOBAHHOCTh YMEHUSI OMpPEACNSITh BHUJbl XUMHUYECKOM CBS3UM B OPraHUYECKUX
COEIMHEHHUSIX (OJMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHSI MPUMEHATH MOJOKEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX
BemiecTB A. M. bytnepoBa 115t 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MaCChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHUH XapakTepu30BaThb COCTaB, CTPOEHHE, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA TUMHYHBIX MPEIACTABUTENCH pPA3TUYHBIX KJIACCOB OPTraHUYECKHUX
BEILIECTB (METaH, 3TaH, PTWJICH, MPOMUJIEH, aleTuieH, OyrtaaueH-1,3, metundyranuen-1,3,
OEH30J1, METaHOJI, ITAHOJI, ITUJICHIJIUKOJIb, IIIMLUEPUH, (EHOJI, alleTalIbJEr11, MypaBbUHas U
YKCYyCHasi ~ KHUCIIOTBI, [JIIOKO3a, Kpaxmaja, IeJUI0j03a, aMHUHOYKCYCHasi  KHUCJIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO0 CBA3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKINI C UCMOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHPOBAHHOCTh YMEHHS XapaKT€PU30BATh HMCTOYHHMKHU YIIEBOJOPOAHOIO ChIPhS
(HedTh, TPUPOAHBIN Ta3, yroijb), COOCOOBI UX MEPEepadOTKH M MPAKTHUYECKOE MPUMEHEHUE
MPOAYKTOB MepepadoOTKu;

c(hOPMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUSI MO0 XUMHUYECKUM YpPaBHEHUSAM
(maccbl, 00bEMa, KOJIMYECTBA MCXOIHOIO BEIIECTBA WJIM MPOAYKTA PEAKIMHU 10 M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKLIUHN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAHUH 00 OCHOBHBIX METOJAX
HAy4yHOI'O TMO3HAHUS, HMCIOJIb3yEeMbIX B XUMHUM NPU H3YYEHUH BEUIECTB U XUMHYECKHUX
ABJICHUN (HaAOJIONEHHE, W3MEpPEHUE, OSKCIIEPUMEHT, MOJECIUPOBAHUE), HCIIOIb30BaATh
CUCTEMHbIE XHWMHYECKHE 3HAHUS JUISl TPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUSX, CBS3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUIN COOMIOAATH MTPaBUJia MOJb30BAHUS XUMUYECKOHN MOCYION U
nabopaTopHbIM  00OpYAOBAaHHMEM, a TakKKe IMpaBWia oOpalieHusi C BEUIECTBAMHU B
COOTBETCTBUM C MHCTPYKIHUSIMH IO BHITIOJHEHHUIO Ja00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMOJHATH XUMHUUYECKUM HKCIIEPUMEHT
(mpeBpalieHuss OpraHu4ecKUX BEHIECTB MPU HArpeBaHUU, MOITYUYECHHE STHICHA U U3Yy4YEHUE
€ro CBOMCTB, KaYeCTBEHHBIC PEAKIMU OPTaHWYECKUX BEIECTB, ACHATypalus OEJIKOB MpH
HarpeBaHUM, IBETHbIE peakiuu OENKOB) B COOTBETCTBUM C TMpaBWIAMH TEXHUKH
Oe3omacHOCTH TMpu OOpaIieHWH C BeImeCTBAMHU H  JTAOOPAaTOPHBIM  00OPYIOBAHHEM,
MPENCTABIATh PE3YJIbTaThl XUMHUYECKOTO JKCTIEpUMEHTa B (OpME 3amuch ypaBHEHHM
COOTBETCTBYIONTUX PEAKIINil M (JOPMYTUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIBTATOB;

c(hOpMHPOBAHHOCTh YMEHHI KPUTUYECKH aHAIM3UPOBATh XUMUUYECKYIO WH(OpMAIHIO,
MOJIy9aeMyI0 W3 pa3HBIX HMCTOYHHMKOB (CpenacTBa maccoBoil uHpopmarmu, WHTEpHET U
APyTUX);

c(OpMUPOBAHHOCTh YMEHHI COONIONaTh MpaBUiia 3KOJIOTUYECKU LEIeCO00pa3HOTo
MOBEJCHUS. B OBITY M TPYAOBOH ACSATENBHOCTH B LEISIX COXPAHEHHS CBOCTO 3OPOBBS U
OKpY’KarOLIeH IPUPOJHOM CPE/Ibl, 0CO3HABATH OMACHOCTH BO3JCHCTBHS HA KUBBIC OPTaHU3MBbI
ONpEeNIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cmbici mokaszatens [IJIK, mosicHATh Ha



npUMepax CrnocoObl yMEHBIICHUS M MPEeIOTBpAIllEHHs] WX BpPEIHOTO BO3JECHUCTBHS Ha
OpraHu3M YeJIOBEKa;

1uisi 00y4aroIUXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBIICHUN;

JUISL CHENbIX W CHA0OBUASIIUX OOYyYarONIMXCSA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEUHYIO cucTeMy oOo3HaueHuit JI. bpaitns nis 3anucu XuMudeckux GopmyiL.

11 KUIACC

[IpenmetHble pe3yiabTaThl OCBOGHHS Kypca «OOIIass ¥ HeopraHuyeckas XHUMHs)
OTPAKAKOT:

c(hOpMHPOBAHHOCTh TMPEACTABICHUI: O XHUMHUYECKON COCTaBJISIOIEH €CTeCTBEHHO-
HAay4YHOW KapTHHBI MHUpA, POJIM XMMHH B TIO3HAHUU SIBICHHUH MpUPOAbI, B (HOPMHUPOBAHUU
MBIIIJIEHUS. U KYJIBTYpPbl JMYHOCTH, €€ (PYyHKIIMOHAJIBLHOM T'PaMOTHOCTH, HEOOXOIUMOM s
pEelIeHHs] MPaKTUYECKUX 3a4a4 M HKOJOTUYECKHM OOOCHOBAaHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOIHOU CPEJIE;

BJIAJICHUE CHUCTEMOM XHWMHMYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XUMHYECKHUI 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- DJIEKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BbEM, BAJIEHTHOCTD, JIEKTPOOTPHUIIATEILHOCTD, CTEIICHb
OKHCJICHUsI, XMUMHUYECKash CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJIM4Yeckas, BOAOPOAHAs),
KPUCTAJJINYECKAs] PEIIETKA, THUIIBI XUMHYECKUX PpEaKIUuid, PacTBOp, DIIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, ANEKTPOJIUTUUECKAS AUCCOLUAIMA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peaklMd, XUMHUYECKOE€ pPaBHOBECHE); TEOPUHU M  3aKOHBI  (Teopus
AIEKTPOJIMTUYECKON auccouuanuu, nepuonndecku 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUS MAacCChl BEIIECTB, 3AKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU MPU XUMUYECKHUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XWMHH, MUPOBO33PEHUECKHE 3HAHWS,
JIe)KAIME B OCHOBE NOHHWMAaHUS MNPUYMHHOCTH W CHUCTEMHOCTH XUMHUUYECKUX SIBIICHUH,
(aKTOJIOTUUECKUE CBEIEHMUSI O CBOWCTBaX, COCTaBe, TOJYYEHUH U  OE30MaCHOM
WCIIOJb30BAHUM  BAXXHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY W MPaKTHUUYECKOU
NEATEILHOCTH YEJIOBEKA;

COOPMUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapaKTEpPHbIE  MPU3HAKU  TOHSTHUH,
YCTAHABIIUBAaTh UX B3aMMOCBSA3b, UCMOJIb30BATh COOTBETCTBYIOIINE MOHSITUS MPU ONMUCAHUU
HEOPraHMYECKUX BEIIECTB M UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUI UCIIOJIH30BaTh XUMHUUECKYI0 CUMBOJIMKY JJIsI COCTaBIICHUS
dbopMys BElIECTB UM ypPaBHEHHH XHUMHUYECKUX pEaKIMi, CUCTEMaTUYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHajbHbIE Ha3BaHUs OT/EJIbHBIX HEOPTraHUYECKUX BelIECTB (yrapHbI ras,
YIJICKUCIIBIMA Ta3, aMMUAK, raméHas W3BECTbh, HETall€Hash U3BECTh, UThEBASI COJA, MUPUT U
Ipyrue);

C(hOPMUPOBAHHOCTh YMEHUU ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKUX DJIEMEHTOB B COEAUHEHUSAX PA3JIMYHOTO COCTaBa, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAasl, HIOHHAsI, METAJJINYECKas, BOJOPOAHAs) B COCIMHEHUSX, TUIl KPUCTAIITUNYECKON
PEHIETKN KOHKPETHOTO BeIeCTBA (aroMHas, MOJEKYJsSIpHas, HOHHAs, MeTaJUIn4yeckKas),
XapakTep Cpelibl B BOAHBIX paCTBOPaX HEOPTAaHUUYECKUX COCIUHEHMUI;

c(hOpPMUPOBAHHOCTh YMEHUW YCTaHABIWBATh MPUHAJICKHOCTh HEOPraHUYECKUX
BEILIECTB 10 UX COCTABYy K OMPEACIEHHOMY KJIacCy/Tpymnie COeAMHEHUMN (ITPOCThIE BEUIECTBA —
METaJJIbl U HEMETAJUIbI, OKCUIbl, OCHOBAHUS, KUCIIOThI, aM(OTEPHBIE TUPOKCUIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHMI pACKphIBaTh CMBICH Mepuogndeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOUIYIO, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpPMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX NEMEHTOB 1—4 nepronos llepuonnueckont CUCTEMBI XUMUYECKUX IEMEHTOB /1.
N. MenpaeneeBa, UCTIONB3YS TOHATHUS «S-, P-, d-IEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUEC
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
COEOMHEHUN 10 TiepruoAaM U rpynnaMm [leproandeckoil CuCTeMbl XUMUYECKUX 3JEMEHTOB /1.
H. Menneneena;

c(hOpMHPOBAHHOCTh yMEHHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE XHUMHYECKUE
CBOWMCTBA HEOPraHMYECKHUX BEHIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE



TEHETHUYECKOM CBSI3M MEXIY HEOPraHMYeCKHMMH BEIeCTBAMH C IIOMOIIBI0 ypaBHEHH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUYECKHE PEAKIIUU M0 Pa3IuYHbIM
npu3HakaM (YUCIy W COCTaBy pearupyrollux BeIIECTB, TEIIOBOMY 3 (heKTy peakiiui,
U3MEHEHUIO CTETEHEW OKUCIEHHUS DJIEMEHTOB, OOpaTUMOCTU PEAKIUH, YYacCTHUIO
KaTajau3aropa);

c(hOPMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEaAKIUil pa3IMYHbIX THIIOB,
MOJIHBIE M COKpAIIEHHBIC YpPaBHEHHS peaKIiMii MOHHOTO OOMEHA, YUYWTHIBasl yCJIOBHS, MPU
KOTOPBIX 3TU PEAKIIUU UIYT J0 KOHIIA;

c(hOPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMHU, MOATBEPXKIAIONINE KaueCTBEHHBIM
COCTaB pAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATh ONBITHBIM IYTEM HWOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAaX HEOPTAaHUYECKHUX BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIIHOCTb OKUCJIUTEIIBHO-
BOCCTAaHOBMUTEJIBHBIX PEAKIMH IOCPEICTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca 3THUX
peaKLHnii;

c(hOPMUPOBAHHOCTh YMEHUN OOBSCHSITH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU pEaKIUU
OT Pa3JInYHBIX (PAKTOPOB; XapaAKTEP CMEIICHUS XMMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHeIIHero BozelcTBus (mpunnumn Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XWMHUYECKHE TMPOLECCHI, JIekKaIIUe B
OCHOBE TMPOMBIIUICHHOTO  TOJYYEeHHS CEpHOM  KHCJIOThI, aMMHakKa, a TakKke
c(hOpMUPOBAHHOCTh TMpPEACTaBICHUNU 00 OOIIMX HAYUYHBIX MPUHLIUMAX M HKOJIOTMYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIUUCICHHUS C HCIOJIB30BAHUEM TOHSTHUS
«MaccoBas JI0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B MPU XUMHYECKHUX
peaKIusX, MacChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
Ui 00bEMY OHOTO U3 YUACTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIIOBOTO 3P (deKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIIECTB, MPEBPAILCHUS U COXPAHEHUSI DHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUMN COOMIONATH MTPaBUJia MOJb30BaAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  OOOPYIOBAaHMEM, a TaKXe IMpaBwia oOpalieHuss C BEleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMHU IO BBHITIOJTHEHUIO J1a00OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU TUIAHUPOBATh W BBIMOJHATH XUMUUYECKUM HIKCIIEPUMEHT
(pa3noxeHue TMEpOKCUJa BOAOPOJa B MPUCYTCTBUM KaTalW3aTopa, OMPEICIICHUE CPEIbl
pPacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATBHOTO WHIUKATOPA, BIMSHUE Pa3IUYHBIX
(hakTOpOB Ha CKOPOCTh XMMHUYECKOW PEaKIMU, PEaKIMd HMOHHOTO OOMEHa, KaueCTBEHHbIC
peakiuu Ha cynbdar-, kapOOHaT- W XJIOPUI-aHUOHBI, HAa KaTHOH aMMOHHSI, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad Mo Temam «Mertamwib»y u «HeMeramibl») B COOTBETCTBUU C
MpaBWJIaMl TEXHUKUW O€30MaCHOCTH MpPU OOpAIllEHHH C BEIIECTBAMH U JA0OPATOPHBIM
o00opynOBaHUEM, MPEACTABIATh PE3yIbTaThl XMMUYECKOIO JKCIEpUMEHTa B (opMme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIMX peakiuid u (OpPMYIHPOBATH BHIBOALI HAa OCHOBE JTUX
PE3YJBTATOB;

c(hOPMUPOBAHHOCTh YMEHHUM KPUTHUYECKH aHAIU3UPOBATH XMMHUYECKYIO0 MH(OpMaIHUIO,
MOJIy4Ya€MYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM KOMMYyHUKaluu, MHTepHET u
JIPYTHX);

c(hOpMHPOBAHHOCT, YMEHUH COONIONATh TMpaBWjIa JKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJCHNUST B OBITY M TPYJOBOHM ACATCIBHOCTH B LEISIX COXPAHCHHS CBOCTO 3[0POBbS U
OKpY’KarOLIeH PUPOHOM CPE/Ibl, 0CO3HABATH OMACHOCTH BO3ACHCTBHS Ha KUBBIC OPTaHU3MBbI
ONpeAeNEHHBIX BEIECTB, MOHMUMAs cMbica Tmokazarenda [IJIK, modcHATh Ha npumMepax
CrOCOOBl YMEHBIIIEHUSI W MPEJOTBPAICHUSI KX BPEIHOTO BO3JCWUCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 0OYyYaroIUXCsl C OIPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSITh
3HAHWS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUN;

JUISL CJIETIBIX W CIA0OBUISINIUX OOYYAroIIMXCS: YMEHHE WCIOIb30BaTh pebedHO-
TOYEUHYI0 cucTeMy oOo3HaueHuii JI. bpains i 3amucn  xumMudeckux — (Gopmyd.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KUIACC
Kosn4yecTBo yacos
Ne DJIeKTpOHHbIe (HM(ppoBbIe)
HaumeHoBaHue pa3aesioB U TeM NMPOrpaMMBbI KoHTpobHbI IIpakTHuyec
n/n Bcero o0pa3oBare/ibHbIE PecypChl
e padoThI KHe padoThl
Pasnen 1. Teoperuyeckne 0CHOBBI OPraHNYeCKON XUMUM
[Ipenmet oprannueckoin Xxumuu. Teopus cTpoeHUs
1.1 pen p . p p 3 bu6moreka [1OK https://myschool.edu.ru/
opranndeckux coeauHenuii A. M. bytieposa
Hroro no pasneny 3
Paznes 2. YruieBogopoasbl
2.1 IIpenenbHbBIE YIIIEBOAOPOIBI — AJIKAHBI 2 bubmuorexa L{OK https://myschool.edu.ru/
HenpenenbHble yriieBOAOPO/IbI: alNKEHBI, aJIKaIUEHBI,
2.2 pelt Y AOPOX A 6 1 bu6mmoreka LIOK https://myschool.edu.ru/
AJIKUHbI
2.3 ApomMaTu4ecKue yrieBoa0pO bl 2 bubmuotexa L{OK https://myschool.edu.ru/
[IpupoaHbie HCTOUHUKH YTIIEBOAOPOIOB M MX
2.4 prpoa Y HOPOA 3 1 bu6moreka [1OK https://myschool.edu.ru/
nepepadboTka
Hroro no pasneny 13
Pasznea 3. Kuciiopoaconepskanue opranndeckue coeJuHeHUs
3.1 Crnuptel. deHon bubmmorexa LHOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6oHoBblie kuciaoThl. CokHbIE 3QUpBI 7 1 bubmorexa L{OK https://myschool.edu.ru/
33 VrieBonpl 1 bu6moreka [1OK https://myschool.edu.ru/
Hroro no pasneny 13
Paszneua 4. A3orconep:kamiue opraHnv4ecKue coeJuHeHust
4.1 AmuHbIl. AMUHOKUCIIOTEL. benku 3 bu6muoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnen S. BeicokoMoJIeKy/JIsIDHBIE COEIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubmorexa L{OK https://myschool.edu.ru/
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Hroro no pazaeny

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

KosnuyecTBOo 4acoB

Ne JueKTpoHHbIE (LN pPOBbIE)
HaumeHoBaHMe pa3iesioB U TeM NMPOrPpaMMBbI KoHTpobHbI IIpakTnuyec
n/n Bcero oOpa3oBareJibHbIE PeCypChl
e padoTnI KHe padoThl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHUM
Crpoenune atoMoB. [leproauyueckuii 3akoH U
1.1 [Iepuognyeckas cucrema XuMH4YeCKUX emMeHToB /[, 1. 3 bubmuoreka L1OK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BeniecTBa. MHOrooOpasue BELECTB bubmmoteka L{OK https://myschool.edu.ru/
1.3 XHUMHYECKHE PEAKLIUU 1 1 bubnuoreka LIOK https://myschool.edu.ru/
Hroro mo pazneny 13 bubnmoreka ITOK https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi Xumus
2.1 Mertanbl 1 bubmuoreka L1OK https://myschool.edu.ru/
2.2 Hemertannst 1 1 bubnunoreka I1OK https://myschool.edu.ru/
23 CBs3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LIOK https://myschool.edu.ru/
Hroro mo pazneny 17 bubnmoreka ITOK https://myschool.edu.ru/
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMus 1 )KU3Hb 4 bubmuoreka L1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34 2 3
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HHOYPOYHOE IINTAHUPOBAHUE

10 KITACC
N KosnyecTs 3
° JIEKTPOHHbIE N (ppoBbIe
Tema ypoka 0 92COB p ¢p
n/n Hdara o0pa3oBaTe/ibHbIE pecypchl
Bcero
1 IIpenmMer opranuyeckor XuMHUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE 1 bubnuoreka LIOK https://myschool.edu.ru/
Teopus cTpoennsa opraHndeckux coequHeHnd A. M. bytneposa, eé
2 p P p YIep 1 bu6moreka I{OK https://myschool.edu.ru/
OCHOBHBIE TOJI0XKECHHUSA
[IpencraBnenue o kinaccudukanuy opraHnnueckux BemiecTs. Homenkmnarypa
3 P ¢ P P 1 bubmuoreka LIOK https://myschool.edu.ru/
(cucremaTHuecKkasl) U TpUBHAJIbHbIE HA3BAHUS OpPraHMUECKUX BEILIECTB
4 AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTMUECKUH s 1 bubnuoreka LIOK https://myschool.edu.ru/
5 MertaH 1 3TaH — IPOCTEUILNE NTPEACTABUTENHN AIKAHOB 1 bubnuoreka LIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1 bubnuoreka LIOK https://myschool.edu.ru/
7 OTWJIEH U MPONUJIEH — MPOCTEHIINE MPEACTABUTEIM aJTKEHOB 1 bubmuotexa IIOK https://myschool.edu.ru/
8 [Tpaktrueckas padora Ne 1. «I[lomydueHue 3THIICHA U U3YUYEHUE €TO CBOMCTBY 1 bubmuotexa IIOK https://myschool.edu.ru/
Anxanuensl. Byranuen-1,3 u metunOyramuen-1,3. [Monyyenne
9 4 ’ Y ’ Y 1 bubmuoreka ITOK https://myschool.edu.ru/
CUHTETHYECKOTO KayuyKa U Pe3UHBI
AJIKUHBI: COCTaB U 0COOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN PAI.
10 L p ’ p 1 bubmuoreka ITOK https://myschool.edu.ru/
AneTuieH — NpoCTEeNIINM TPeICTaBUTEND AJIKUHOB
11 Brluucienus no ypaBHEHHUIO XUMUUYECKON peakluu 1 bubnuoreka LIOK https://myschool.edu.ru/
12 Apensl: 6eH3071 ¥ TOTyoJl. TOKCHYHOCTh apeHOB 1 bubmuotexa IIOK https://myschool.edu.ru/
I'eneTnueckas cBsA3b yIIEBOAOPOAOB, IPUHAICKAIIMX K PA3TUYHBIM
13 Y p - 1P P 1 bubnnoreka I{OK https://myschool.edu.ru/
KJ1accam
ITpupoaHbIe HCTOYHUKY YITIEBOAOPOAOB: IPUPOIHBIN ra3 U MOy THHIE
14 PHp Y p . PHp Y 1 bubmuoreka LIOK https://myschool.edu.ru/
HeTSIHBIE Ta3bl, HEPTh U MPOAYKTHI €€ mepepadboTKH
[TpuponHble HCTOYHUKY YITIEBOAOPOAOB: IPUPOIHBIN ra3 U MOy THHIE
15 PHp Y p PHp Y 1 Bbu6moreka I{OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ mepepaboTKu
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16 KonTponbsHas pabota 1o pasneny «YrieBogopoabh» 1 bubnuoreka LIOK https://myschool.edu.ru/

17 [IpenenpHbIe OTHOATOMHBIE CIIUPTHI: METAHOJ M ATaHOJI. BonoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHoOroaToMHbl€ CIUPTHI: STUICHIJIUKOIb U ITIMLIEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
®eHom: cTpoeHUE MOJIEKYIIbI, (pU3HUEcKre U XMMUYECKUE CBOMCTBA,

19 p yoet, ¢ 1 bu6moreka I{OK https://myschool.edu.ru/
IpPUMEHEHNE

20 Anpaeruapl: (GopMaIbICTHI U alleTATBICTHIT. ATICTOH 1 bubmuoreka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE NpeesIbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAS U

21 P P P 1 Bbu6moreka I{OK https://myschool.edu.ru/
YKCYCHasi

22 [Tpaktuueckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOU KUCIIOTBD) 1 bubnuoreka LIOK https://myschool.edu.ru/
CreapuHOBas ¥ 0JIEMHOBAs! KUCJIOThI, KaK IPEACTABUTENN BBICIIMX

23 P pen 1 bub6mmoreka I{OK https:/myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 Mpbuta KaK COJI BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE 1 bu6moreka I{OK https://myschool.edu.ru/
CrnoxHble 3upbI KaK IPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. ['uaponus

25 Pup P p AP 1 bubmuoreka LIOK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsbr: runponus, npuMeHeHne, OnoJorHuecKas poib JKUPOB 1 bubnuoreka LIOK https://myschool.edu.ru/
VYriieBobl: cocTaB, Kiaccupukanus. BaxxHelme npencTaBuTeNn: IIIOK03a,

27 a (uran pea 1 bu6mmoreka L{OK https://myschool.edu.ru/
bpykro3a, caxapo3a

28 Kpaxman u nennrono3a Kak mpupoJHbIe MOTUMEPBI 1 bubnuoreka LIOK https://myschool.edu.ru/
KonTponbeHas pabota no paszneny «Kucnoponconepxaiie opraHndeckue

29 P p PaSAEIY poAcoep P 1 bu6moreka I{OK https://myschool.edu.ru/
COEJIMHEHUS»

30 AMWHBI: METHUIAMHUH U aHUJIUH 1 bubmuoreka LIOK https://myschool.edu.ru/
AMHHOKHUCIIOTBI KaK aM(OTEPHbIE OPraHUUYECKUE COEAUHEHMS], X

31 Gorep P 1 Bbu6moreka I{OK https://myschool.edu.ru/
Ouonoruueckoe 3HaueHue. Ilentuapt

32 benku kak npupogHble BBICOKOMOJICKYISPHBIE COSANHEHUS 1 bubnuoreka LIOK https://myschool.edu.ru/

33 OcCHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYIISIPHBIX COCIMHEHUI 1 bubnuoreka LIOK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEAMHEHHH.

34 A YAp A 1 bu6moreka I{OK https://myschool.edu.ru/
[TnacTmaccel, kaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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11 KJIACC

KoanuectnB JlaTa
Ne JIeKTPOHHBIE N (ppoBbIE
Tema ypoka 0 4acoB U3y4eH
n/n o0pa3oBaTe/ibHbIE pecypchl
Bcero ust

1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs! KOHPUTyparus aTOMOB 1 bubnuoreka LIOK https://myschool.edu.ru/
ITepnognueckuii 3akoH U Ilepuoaudueckass cuCTeEMa XUMHUYECKUX DJIEMEHTOB

2 p P . N 1 bubmmoreka [1OK https://myschool.edu.ru/
. Y. MeHneneeBa, X CBSI3b C COBPEMEHHOM TEOPHUEN CTPOEHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB XUMHUUYECKUX 3JIEMEHTOB U HX

3 COCIMHEHUH 10 TPyIIaM U NepruojaM. 3HaYeHUE IEPUOAUIECCKOTO 3aKOHA U 1 bubnuoreka L1OK https://myschool.edu.ru/
CHUCTEMBbI XUMUYECKHUX ieMeHTOB .M. MeHeneeBa B pa3BUTUN HAYKH
Crpoenue BemecTBa. XUMHUECKas CBA3b, €€ BUbL; MEXaHU3MBbI

4 p . ’ ’ 1 Bbu6moreka I{OK https://myschool.edu.ru/
o0pa3oBaHMs KOBAJICHTHOU CBs3U. BogopoaHast cBs3b
BanentHocTts. DnekTpooTpunareabHocTh. CTeneHb okucieHus. BemecTsa

5 pooTP 1 bu6moreka I{OK https:/myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsiTHE O MUCTIEPCHBIX cucTeMax. ICTUHHBIE U KOJUTOUAHBIE PACTBOPHI.

6 P P P 1 bubmmoreka [1OK https://myschool.edu.ru/
MaccoBast 107151 BEIECTBA B pacTBOPE
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHHI.

7 ¢ P p 1 bubmuoreka LIOK https://myschool.edu.ru/
['eneTnyeckast CBsI3b HEOPTAHMUECKUX BEIIECTB, PA3JTMYHBIX KIACCOB
Knaccudukarus XuMruueckux peakiiii B HEOPraHM4eCcKol U OpraHuyecKoi

8 XUMHH. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH COXPaHEHUS U 1 bubnuoreka LIOK https://myschool.edu.ru/
MIPEBPAIICHUS YPHEPTUU TTPU XUMHUUECKUX PEAKIUIX

9 Cxopoctb peakuuu. OOpaTiMble peakiiui. XUMUYECKOe paBHOBECHE 1 bubnuoreka LIOK https://myschool.edu.ru/
[IpakTnueckas padora Ne 1. «BausiHue paznudHbIX (JaKTOpOB Ha CKOPOCTh

10 p . p p b p p 1 bu6moreka I{OK https://myschool.edu.ru/
XUMHUYECKON peaKunum»
Onekrponutryeckas auccounanus. [lonarue o BonopogHOM Mokas3aresne

11 (pH) pactBopa. Peakiiuu nonHoro oomeHa. ['uaponn3 opraHu4ecKux u 1 bubnuorexa LIOK https://myschool.edu.ru/
HEOPraHWYECKUX BEILECTB
OKHUCIUTENEHO-BOCCTAHOBUTEIbHBIE peakun. [loHsTHe 00 dIeKTponu3e

12 . p p 1 bubmuoreka LIOK https://myschool.edu.ru/
pacIuIaBoOB U pacTBOPOB COJIEH

13 KonTponbHas pabota o pazzneny «TeopeTnueckue OCHOBBI XUMUN 1 bubnuoreka LIOK https://myschool.edu.ru/
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MCT&J’IJ’IH, HX ITOJIOXKXCHUC B Hepnonnqecxoﬁ CUCTEMC XMMHUYCCKHUX

14 anemenToB [[. V1. MenaeneeBa u 0coOEHHOCTH cTpoeHUs aToMoB. O01Iue 1 bu6moreka L{OK https://myschool.edu.ru/
dbuznyecKre CBOMCTBa METAJIIOB

15 CrnnaBbel METAIUIOB. DNEKTPOXUMUYECKUN PsIl HAIPSKEHUM METALIOB 1 bubnuoreka LIOK https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAILIOB (HAaTpUH, KaJInil, KaJbIIUi

16 . . N (narpui, ’ ’ 1 bubnuoreka ITOK https://myschool.edu.ru/
MarHui, aJIIOMUHUN) U KX COSTMHCHUI

17 XUMUYECKHUE CBOMCTBA XpOMa, MEAN U UX COCTMHEHUI 1 bubmuoreka LIOK https://myschool.edu.ru/

18 XHUMHUYECKHE CBOMCTBA IIUHKA, KeJle3a U UX COCIMHECHUM 1 Bbu6moreka I{OK https://myschool.edu.ru/
IIpaxtrueckast padora Ne 2. "Pemenne skcrepruMeHTAIBHBIX 3a4a4 10 TEME

19 P " P P 1 bubmnuoreka IHOK https://myschool.edu.ru/
«MeTamib»
Hemerannsl, ux monoxkenue B Ileprognueckoi cucTeMe XUMHUYIECKHUX

20 ’ p 1 bu6mmoreka I{OK https:/myschool.edu.ru/
anemenToB [[. V1. MenneneeBa u 0cOOEHHOCTH CTPOCHHUS aTOMOB
du3nyecKre CBOMCTBA HEMETAIOB. AJUIOTPOITHS HEMETAIUIOB (Ha IpuMepe

21 p ( PHMEp 1 bubmuoreka LIOK https://myschool.edu.ru/
KHCIIOpoAa, cephl, pocdopa u yriaepoaa)

22 XUMHUYECKHUE CBOMCTBA raJJOT€HOB, CEPBI U UX COCTUHEHUHN 1 bubmuoreka LIOK https://myschool.edu.ru/

23 XuMHUECKHEe CBOMCTBA a30Ta, pocodpa U UX COSTUHEHUN 1 bubnuoreka LIOK https://myschool.edu.ru/

24 XHUMHUUYECKHE CBOMCTBA yIIIEPOa, KPEMHHUS U UX COCIUHEHUN 1 bubnuoreka LIOK https://myschool.edu.ru/

25 [IpumeHeHne BaXHEUIINX HEMETAIIJIOB U UX COCAUHEHUI 1 bu6moreka I{OK https:/myschool.edu.ru/
O0001eHne 1 cucreMarA3anus 35aguii mo reMe «Hemeramisn.

26 Brruuciienus mo ypaBHEHHSIM XUMHYECKUX PEAKIIUA U TEPMOXUMHUYECKHUE 1 bubmuotexa IIOK https://myschool.edu.ru/
pacyEThI
IIpaxtuueckas padora Ne 3. «Pelrenue dKCIIepUMEHTAIBHBIX 3a/1a4 110 TEME

27 | P | P P 1 bu6nnoreka IHOK https://myschool.edu.ru/

Hemeranaer"»

28 KontponbHas padora no remam «Metamib» u «Hemeramibnm 1 bubnuotexa LIOK https://myschool.edu.ru/
Heoprannueckue 1 opranudeckue KUCIoThl. Heopranmdueckue u

29 P P P 1 Bbu6moreka I{OK https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHMS
AmdoTepHBIe HEOPraHUYECKUE U OPraHNIYCCKUE COCAUHECHUS.

30 orep p p 1 bu6moreka I{OK https://myschool.edu.ru/
I'eneTnyeckast CBsI3b HEOPTAHMYECKUX U OPTAHMYECKUX BEIIECTB
Pois xuMun B 00€CIIeYeHNH DKOJIOTMYECKOM, DJHEPTETUIECKON M ITUIIEBOM

31 > SHEP 1 bubmuoreka ITOK https://myschool.edu.ru/
0€301acHOCTH, Pa3BUTUN METUITUHBI

32 [IpencraBnenust 06 00IKX HAYYHBIX IPUHLUIIAX TPOMBIIIJIEHHOTO 1 bubnuotexa LIOK https://myschool.edu.ru/
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MOJIy4CHUA Ba)XKHEHUIIINX BEIICCTB

33 UYenoBek B MUPE BEIIECTB U MATEPUAJIOB 1 bubmuotexa IIOK https://myschool.edu.ru/
34 XUMHUS U 310POBbE YEIOBEKA 1 bubnuotexa ILIOK https://myschool.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34
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YUEBHO-METOJINYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OOuiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AknmonepHoe o0ectBo «M3narensctBo «lIpocBemenne»

* Xumus, 11 knacc/ I'abpuensia O.C., O611ecTBO ¢ OTPaHUUYEHHON OTBETCTBEHHOCTHIO
«JIPO®DAY; Axkiimonepnoe obmiectBo «M3narensctBo «IIpocBenieHue

Beenure Bapuant

METOAUYECKUE MATEPUAJIBI J1JIS1 YUYUTEJIA

Beenure 1. O.C.I'abpuensn, [.I.JIpicoBa «Xumus Metoaudeckoe nmocooue — 6a30BbIi YPOBEHBY -
M.: Ipoda 2022 rog.

2. O.C.T'abpuensu, U.I.OctpoymoB, «O01m1ast XuMus B TecTax, 3ajlayax, ynpaxsHeHusx. 11 kimace»
— M.: lIpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KonTposnbHbie u
MpOBEpPOUYHBIE paboThI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.BBenenckas «Xumus 11 kmacc: HacrtonbHas kHura s
yunrtens». Yacts 1 — M.: JIpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHast kHuTa 115
yunrtens». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemetos, N.I.OctpoymoBa «3agauu o XUMUHU U CIIOCOOBI UX PEIICHUS
- M.: «Ipoda», 2021rox.

7. B.I. lenuncoBa «Xumus 11 xinacc moypounsie miansl o yueobuuky O.C.I'abpuensina,
[".I".JIbicoBoii» - Bonrorpag» Yuurens 2018rog.

8. M.A .Pga6oBa, Y.}O.Hesckas, P.B.JIunko «Tectrl mo xumuu 11 knacey, - M.: Ok3amen, 2019r.

9.9. O.C.TI'abpuensn, N.I.ocTpoymMOB « XUMHUUYECKUH IKCIEPUMEHT B mmikose 11 kmacey; - M.

Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
Beenure BBenurenmannsichttp://www.chemnet.ru ['azeTa « Xumus» v calT 1uist yuautens «S uay
Ha YPOK XUMUUN»

http://him.1september.ru Equnas xomekius LIOP: [IpenmeTHas KOJIIEKITUS « X AMHUS)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIEC SKCIICPHUMEHTHI:

xumus. Komreknus Poccutickoro o6meo6pa3oBareapHOTO IopTana



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Becepoccuiickast omumMnuana mKkoJIbHUKOB 10 XUMUU
http://chem.rusolymp.ru Opranudeckasi XuMus: JEKTPOHHBIA YUCOHUK JIJIsi CPEAHEHN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JIEKTPOHHBIN YUEOHHUK

http://www hemi.nsu.ru OTKpBITBINI KOJUIEK: XUMUS

http://www.chemistry.ru /[uctaniimonsas oqMmIMaga o XMMUU: TeIEKOMMYHUKAITMOHHBIN

o0pa3oBaTesIbHbIN TPOEKT
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