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IHHOACHUTEJIBHAS 3AIIMCKA

[TporpammMa 1o XMMHH Ha ypOBHE CpeHero odmero oopazoBanus paspaborana Ha ocHoBe DenepaabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoanun B Poccuiickoit denepanum», TpeOoBaHUN K pe3yiabTaTam
ocBOocHHS (emepanbHOM 0Opa30oBaTeNbHOM MPOrpaMMBl cpemHero obmero ob6pasosanus (POII COO),
mpelcTaBiIeHHbIX B denepaibHOM TocyaapcTBeHHOM oOpa3oBarenbHoM crangapte COO, ¢ yuérom Konnenmuun
npernojaBanusl y4yeOHOro mMmpeaMmera «XuMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit ®expeparum,
peanu3yonMx OCHOBHBIE 00Opa30BaTelbHBIE NPOrpaMMbl, MU OCHOBHBIX IOJIOKEHMH «CTpaTeruu pa3BUTHUS
Bocnutanus B Poccutickoit deneparnuu Ha nepuon 1o 2025 roxa» (Pacnopsbkenue IlpaBurenscrea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIXOA0B K pa3paboTKe MporpaMMbl MO0 XUMHH, K ONpPEACTCHUI0 00IIel cTpaTteruu o0ydeHus,
BOCTIMTAHUSL M Pa3BUTUSL OOYHAIOMIMXCS CpeAcTBaMH ydeOHoro mpeamera «Xumusi» 1 10-11 kimaccoB Ha
0a30BOM ypoBHE cOCTaBWIN KoHIenTyainbHble modoxeHHss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IENEH,
coZiepXKaHusl, Pe3yJIbTaTOB 00yueHHs U TPeOOBaHUIl K yPOBHIO IIOATOTOBKH BBIITYCKHHKOB.

Xumuyeckoe 00pazoBaHKE, MMOJydyaeMOe BBITYCKHHKaMH 00I1eo0pa30BaTeIbHON OpraHu3aLuy, sBIsSETCS
HEOThEMJIEMOM dacTbl0 MX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEpIUAIOIIMM JTAllOM pealu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYILUX LEIOCTHOM CUCTEME XMMHUYECKOTO
o0pazoBaHus. DTH LIEHHOCTH KAaCalOTCs MMO3HAHUs 3aKOHOB IPUPOABL, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLICH
KYJIBTYpBl YEJIOBEKa, a TaKKe HKOJOIMYECKH OOOCHOBAHHOTO OTHOLICHMS K CBOEMY 3IOPOBBIO U HPUPOAHOM
cpene. Peammsyercs xmmudeckoe oOpa3oBaHne OOydalOMIMXCS HA YPOBHE CpPETHETO OO0Iero oOpa3oBaHUs
CpeAcTBaMH y4eOHOro mpeaMera «XuMus», Coep)kaHie U MOCTPOSHUE KOTOPOro ONPEAEIEHbl B IPOrpaMme o
XMMUHU C Yy4ETOM cllequ(UKH HAyKH XUMHHU, €€ 3HAYCHHS B MO3HAHWU HPUPOABI M B MAaTEPHANBHOW KXU3HH
00I1IeCTBa, a TAKXKe ¢ yU4ETOM OOLIMX LeNIeH U NPUHIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHIUE CUCTEMBI
cpemHero obmero oopazosanus B Poccuiickoit ®enepanun.

XUMHSL KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO POJIb B COBPEMEHHOH LIMBUIM3ALINH, B
CO3JIaHMM HOBOM 0a3bl MarepuayibHONW KyiabTyphl. OHa BHOCHUT CBOMl BKJIaag B ()OPMHPOBAHHE PALMOHAIBHOTO
HAYYHOT'O MBIIUICHUS, B CO31aHUE LIEJTOCTHOTO MPEACTABICHUS 00 OKPYXAIOLIEM MUPE KaK O €IMHCTBE MPUPOIBI
U 4elloBeKa, KoTopoe (opMHpyeTcs B XUMHHM Ha OCHOBE ITOHMMAaHMS BEIECTBEHHOI'O COCTaBa OKPYXAOLIETO
MHUpa, OCO3HAHMS B3aUMOCBS3U MEXAY CTPOCHHEM BELIECTB, WX CBOMCTBAMH M BO3MOXHBIMH 00JacTIMH
MPUMEHEHUSI.

TecHO B3aUMOAEHCTBYS C APYTUMHM €CTECTBEHHBIMH HAayKaMM, XMMHSI CTaja HEOTbEMJIEMOWM YacThIO
MHUPOBOH KYJBTYphl, HEOOXOJAMMBIM YCIOBHEM VYCIEHIHOTO Tpyla M JKU3HH KaXJOro 4YiieHa OoOIIecTBa.
CoBpeMeHHasi XUMHS KaK HayKa CO3HMJaTeNbHasg, KaK HayKa BBICOKMX TEXHOJOTHMH HalpaBjieHa Ha peIIeHHe
I00AMBHBIX TPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPreTUYECKOMW, ITHUILNEBOM,
JKOJIOTHUYECKON 0€30MacHOCTH ¥ OXPaHbI 3/J0POBbBSI.

B cootBercTBUM ¢ OONIMMH TENSIMH M TNPHHIUIIAMH CpPEJAHEro oO0Iero oOpa3oBaHUsl COJEpIKaHHe
npenmera «Xumusi» (10—11 kmaccel, 6a30BBI ypOBEHb H3Yy4YeHHS) OPHEHTHPOBAHO TNPEHMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJTOTOBKY OOYYaroImuXcsi, HEOOXOJAMMYIO WM Ui BbIPAOOTKH MHPOBO33PEHUYECKUX
OPHEHTHPOB, YCHEIIHOTO BKIIOYEHNS B )KM3Hb COLMYMa, MTPOJOKEHUS 00pa30BaHMs B Pa3IUYHBIX 00IACTIX, HE
CBSI3aHHBIX HETIOCPEJCTBEHHO C XMMHEH.

CocraBisomyMy npeamera « XUMUs SIBISIOTCS 6a30Bble Kypehl — «Opranndeckas Xxumust» 1 «O0mas u
HEOpraHW4YecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COZEpKaHHUS KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOWM HAYKH:
crcTeMa 3HaHUH 110 HEOPTaHUIECKOW XMMHUU (C BKIIFOUEHUEM 3HAHUI M3 00IIeH XMMUHU) U OPraHUYeCKOW XHUMUH.
@opMHUpOBaHHUE JAHHON CHCTEMBI 3HAHUH MPH M3YYEHHUU TpeaMeTa 00ecredrnBaeT BO3MOXKHOCTh PACCMOTPEHHUS
BCETO MHOTO00OPAa3Hs BEIIECTB HA OCHOBE OOIIHMX IMOHSATHH, 3aKOHOB M TEOPUH XUMHHU.

CrpykTypa comepxkaHusi KypcoB — «Opranumdeckas Xumus» u «OOmas w HEOpPraHWYECKass XUMUSD)
copmupoBaHa B mporpamMMe 0 XUMHU Ha OCHOBE CHCTEMHOTO TOAX0Ja K M3Y4YEHHIO y4eOHOro mMarepuana u
00yCIOBJIeHa HCTOPUYECKH 00OCHOBAaHHBIM Pa3BUTHEM 3HAHMI Ha ONPEAEIEHHBIX TEOPETHUECKUX YpoBH:X. Tak,
B Kypce OpraHMYeCKOM XHMHM BELIECTBAa pPAacCMaTPUBAIOTCS HA YPOBHE KIIACCHUECKONW TEOpUU CTPOCHMSA
OpPTraHMUYECKUX COEAMHEHMH, a TAKXKe HAa YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX MIPEICTABICHUM O CTPOECHUU
BemecTB. CBelieHUs 00 U3y4aeMBbIX B Kypce BEILECTBaxX JAKTCA B Pa3BUTUH — OT YIVIEBOJOPOJOB IO CIIOKHBIX
OMOJIOTHYECKH aKTUBHBIX COEJUHEHUH. B Kypce oprannueckoil XMMUH MOJTy4aroT pa3BUTHE chOPMUPOBAHHBIC HA



YpOBHE OCHOBHOTO 0O0mero oOpa3oBaHHs IE€pBOHAYAIbHBIC TPEICTABICHUS O XUMHUYECKOH CBS3H,
KJIacCU()MKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHMOCTH CBOWMCTB BELIECTB OT MX CTPOEHHSA, O XHUMUYECKOMH
peaxumu.

[lon HOBBIM yrioM 3peHHs B mpeaMeTe «XuMHUs»» 0a30BOro ypoOBHSI paccMaTpHBaeTCsl U3YyYCHHBIH Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHUs TEOPETHUECKUH MaTepual 1 (akTOJIOTHIECKUE CBEICHHS O BEIECTBAX
W XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias W HeOpraHHuecKas XUMHs» O00YyJaroluMcs
MPEJOCTaBIsAETCS. BO3MOXKHOCTH OCO3HATh 3HAYCHHE TIEPHOAMYECKOTO 3aKOHa C OOIIETEOPETHUECKUX |
METOAOJIOTUYECKUX MO3ULIUH, TIyOXe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKUMH 53TOro 3akoHa — OT
o6o01maromei 10 00bSICHAIOMIEH 1 MTPOTHO3UPYIOICH.

Ennnas cucrema 3HaHWI 0 Ba)KHEHIINX BEIIECTBAX, UX COCTaBe, CTPOCHHHU, CBOMCTBaX M MPUMEHEHUH, a
TaKXKe 0 XUMUYCCKUX PEaKIUsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEeKaHus JOomoHseTcs B Kypcax 10 u 11
KJIACCOB DJIEMEHTaMM COJEPXKaHMS, UMEIOUIMMHU KYJIbTYPOJIOTHYECKUH W MPUKIaTHON XapakTep. DTH 3HAHUS
CHOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3M XUMHH C IPYTUMH HAyKaMH, PacCKphIBAIOT €€ PoJib B IO3HABATEIBHON 1
MPaKTUYECKOW JEATENFHOCTH YENOBEeKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBa)KCHHS K MPOIECCY TBOpYECTBA B
00JIaCTH TEOpUM H TMPAKTHYECKUX TPWIOKEHHHA XHMHUH, TOMOTalOT BBIMTYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX Mpo0ieMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIHBAThH
WHPOPMALIUIO U MPUMEHITH €€ AJIsl TIONOJHEHUS 3HAHWH, PeIICHUs WHTEJUICKTYAIbHBIX M SKCIIEPUMEHTAIBHBIX
HCCIIEIOBATENbCKUX 3a/1a4. B 1emom coxpepkanue yuyeOHOTO MpeaMera «XUMHs» JaHHOTO YPOBHSI HU3y4YCHHS
OPUEHTHPOBAHO Ha (DOPMUPOBAHUE Y O0YUAIOIIUXCS MUPOBO33PCHUYECKOM OCHOBBI JJIsl TOHUMaHUs (QUI0CO(PCKUX
WJel, TAKHX KaK: MaTepUabHOE €AMHCTBO HEOPTAHUYECKOTO U OPTaHMUECKOrO MHpa, 00yCIOBICHHOCTh CBOHCTB
BEIIECTB MX COCTaBOM W CTPOEHHEM, IMO3HABAEMOCTh MPHUPOIHBIX SBJICHUH MyTEM JKCIIEPUMEHTa W PEIICHHS
MPOTHBOPEYUH MEXKIy HOBBIMH (PaKTaMU W TEOPETUUYECKUMH MPEANOCHUIKAMH, OCO3HAHWUE POJNIM XUMHHU B
pELIeHNH YKOJIOTUYECKHX TPOOJIeM, a Takke MpodiieM cOepeKEeHUsSI SIHEPTETUIECKIX PECYPCOB, CBIPBS, CO3IaHUS
HOBBIX TEXHOJIOTHI M MaTepHajoB.

B mane perieHus 3aad BOCIIUTAHUS, PA3BUTHS M COIMAIN3AINY 00YYAIOIINXCS IPUHATHIE TPOTPaMMOM
M0 XMMHH TOAXOIbI K ONPENENICHUIO COACPKAaHUS M MOCTPOSHHUS IpeIMeTa MpeayCMaTpUBAOT (OPMUPOBAHHE
YHUBEPCAJBbHBIX y4YEOHBIX NEHCTBHH, MMEIOMMX 0a30BOe 3HAYCHUE /ISl PA3IMYHBIX BUJIOB JAEATEIHHOCTH:
pemieHns mpobieM, MOWcKa, aHanu3a W o0padoTKM WH(MOpMAannu, HEOOXOMUMBIX JUIsl MPUOOPETEHUS OIbITa
NPaKTHYECKOW M UCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHUMAIOIEeH BaKHOE MECTO B TIO3HAHUH XUMHHU.

B mpaktuke mpenosaBaHus XMMHHM Kak Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHWs, TaK M Ha YpOBHE
cpenHero oomero o0pa3oBaHus, IIPH ONIPEACICHIH COIePKATEIHLHON XapaKTEePUCTHUKY LesIeil n3ydeHus npeaMera
HAlpaBJIeHHEM IIEPBOCTEIIEHHOW 3HAYMMOCTH TPAJUIMOHHO TNPH3HAETCS (HOPMHUPOBAHHUE OCHOB XUMHYECKON
HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHWUS, NMPAKTHUECKOH NESATENFHOCTH YeJOBeKa M KakK OJHOTO W3
KOMITOHEHTOB MHPOBOW KyJIbTypbl. C METOJMYECKOW TOYKM 3pEHHs TaKOH IMOIXOJ K ONIpENeNICHUIO Ieiei
W3y4YCHHS IpeAMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHMS TJIaBHBIMHU LENSIMH M3YYEHUs IpeaMeTa «XUMHA» Ha 0a30BOM ypOBHE
(10 —11 xu1.) sIBASIFOTCSE:

e (QopMupOBaHHE CUCTEMBbl XMMUYECKUX 3HAHWN KaK BaKHEUIIEH COCTABISIOLICH €CTECTBEHHO-HAYYHOU
KapTHHBI MHPa, B OCHOBE KOTOPOW JIE)KAT KIIFOYEBBIE MOHATHS, (YHIaMEHTAIbHBIC 3aKOHBI M TEOPUH
XVMHWHU, OCBOCHHME S3bIKa HAYKH, YCBOCHHE W IIOHMMaHHE CYNIHOCTH JOCTYITHBIX OO0OOIeHNH
MHUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C HCTOPHEN MX Pa3BUTHS U CTAHOBJICHUS,

e (QopMmupoBaHHE U pa3BUTHE MPEICTABICHUI O HAayYHBIX METOJAX MO3HAHMS BEIIECTB M XMMUYECKUX
peakuii, HeOOXOJUMBIX ISl TPUOOPETEHUST YMEHUH OpPUEHTUPOBATHCS B MUPE BEILIECTB M XUMHUYECKHX
SIBICHUH, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON M MOBCEIHEBHOM KHU3HHU;

® DPa3BHUTHE YMEHHH U COCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOAEHHEM H OOBSICHEHHEM XUMUYECKOTO
SKCIEPUMEHTA, COOMIOACHNEM MTPaBUII OE30MaCHOTO OOPAIICHHS C BEIIECTBAMHU.

Hapsiny ¢ atum, conmepkarenbHas XapaKTepHCTHKA IIeJel W 3afad M3y4YeHHUs IpeAMeTa B Mporpamme Io
XMMUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHM C HOBBIMH NPHOPUTETAMH B CHCTEME CPEIHEro OOILIero
obpazoBanus. CerogHs B MPENoJaBaHUU XUMHH B OOJBLICH CTENEHH OTHAETCS MPEINOYTCHUE MPaKTHYECKOU
KOMIIOHEHTE CcoJiepKaHusl 00y4YeHHs, OpUEHTUPOBAHHOW Ha MOATOTOBKY BBIMTYCKHHKA 0011€00pa3oBaTeIbHOM
OpTaHu3ally, BIAACIOUIero He HabOpoM 3HaHWH, a (HYHKIHOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIHOCO0aMu U



YMEHUSIMH aKTHBHOI'O IOJIyYEHMsI 3HAHMM M NPUMEHEHMsI UX B PEAJBHOM JKU3HU U1l PELICHUS MPaKTHYECKUX
3a/1a4.

B cBsi3u ¢ 3THM TipH M3yUYeHHUH TpeaMeTa « XUMUS» JTOMUHUPYIOIEe 3HAUCHUE IPUOOPETAIOT TaKUE 1ENU
Y 3a]1a4yy, KakK:

aganranuss 00ydalomUXCs K  YCIOBUSAM JIWHAMUYHO Pa3BUBAIOIIETOCS MUpPA, (QOPMHpPOBAHHC
WHTEIJICKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO, COTPYAHUYECTBY, CaAMOCTOSTCIBHOMY
NPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYalUSX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMCHCHUEM;

(dbopMupoBaHHUe Yy OOYYArOIIMXCS KIFOUCBBIX HABBIKOB (KIIOYCBBIX KOMIICTCHIIUN), HMEIOIINX
YHHBEPCAJIILHOC 3HAYCHHUE I Pa3jMYHBIX BUIOB JEATCIILHOCTU: PEIICHUS NpoOJieM, TOWUCKa, aHalu3a W
00paboTKu WHGpOPMAINK, HEOOXOIUMBIX IS PUOOPETEHHUS OMBITA JIEATSIILHOCTH, KOTOpask 3aHUMAeT BAXKHOC
MECTO B IO3HAHUM XUMHH, & TAKXKE JUIsI OLECHKH C TO3UIUI 3KOJOTHYECKON 0e30MacHOCTH XapaKTepa BIIUSHUS
BEILIECTB U XUMUYECKHUX MPOILIECCOB HA OPTaHU3M YelIOBEKa U MPUPOIHYIO CPENy;

pPa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH O0YYaroIuxcs:
CIIOCOOHOCTH CaMOCTOSTEIBHO NPUOOPETAaTh HOBbIC 3HAHUS 1O XHMHU B COOTBETCTBHHM C JKH3HCHHBIMU
MOTPEOHOCTSIMHU, MCIIOJIb30BaTh COBPEMEHHBIC MH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TIOUCKA M aHalln3a y4eOHOU U
HAyYHO-TIONYJIAPHON MH(POPMAIIMH XUMHYECKOTO COJICPIKaAHUS;

(dbopMUpOBaHHE UM pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATUBHOTO M  JIOTUYECKOTO  MBIIUICHUS,
HaOJII0/IaTeILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOAHMMBI, B YACTHOCTH, NpHU
IJIAHUPOBAHUM U TTPOBEICHUN XUMHYECKOTO SKCIICPUMEHTA;

BOCIIMUTAHUE Y OOYy4aronuxcsi YOS:KIEHHOCTH B TYMaHHUCTHYCCKOW HANpPaBICHHOCTH XMMHHU, €€ BaXKHOU
pOJIM B PEIICHUH TJIOOATBHBIX MPOOJIEM PALMOHAILHOIO MPHPOJIONONIH30BAHMS, TOMOJHEHUS 3HEPTETUUCCKUX
PECYPCOB WM COXpaHEHHS MPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeXHOr0 OTHOIICHUS K
MPUPOJIE U CBOEMY 3/I0POBBIO, a TAaKKe MPHOOPETEHHS OIbITA HCIONB30BAHUS TONYYEHHBIX 3HAHUW IS
MNPUHATHUS TPAMOTHBIX PEIICHUHN B CUTYaLUAX, CBA3AHHBIX C XUMUYECKUMU SIBJICHUSIMHU.

B yuebHOM mane cpemHero oOmiero oOpa3oBaHUs MpeAMET «XUMUs» 0a30BOTO YPOBHS BXOJUT B COCTaB
npenMeTHoO! obnactu «EcTecTBeHHO-HAYyYHBIE TIPEIMETHI.

OOmiee 9KMcIO 4YacoB, OTBEACHHBIX IS W3yYEHUS XUMHHM, Ha 0a30BOM YPOBHE CPEIHEro OOIIEero
oOpa3zoBanus, cocraBisier 68 yacoB: B 10 xmacce — 34 gaca (1 yac B Henemo), B 11 kiacce — 34 gaca (1 vac B
HEJIEIIO ).



COJEPXAHUE OBYYEHUA10 KJIACC
OPI'AHUYECKAA XUMUS

TeopeTnveckue 0CHOBBI OPraHUYeCKOH XHUMHUHU

IIpenMer opraHn4eckoil XUMHHU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHHE B ITOJIyYEHUU HOBBIX BEHIECTB U
MarepuanoB. Teopusi CTpoeHUs oOpraHudeckux coeguHeHud A. M. BytnepoBa, €€ OCHOBHBIE MOJIOXKEHUS.
CrpykTypHble (POpPMYJBI OpPraHUYEcKUX BewlecTB. |'oMonorus, n3omMepus. XuMHUYECKasl CBsI3b B OPraHUYECKUX
COEJIMHEHMSIX — OJIMHAPHBIE U KPaTHbIE CBS3H.

IIpencraBnenne o kinaccuuKaluyu OpraHUYECKUX BeliecTB. HoMeHKIaTypa OpraHW4ecKuX COeAMHEHHH
(cucremaTnueckas) ¥ TPUBUAJIbHBIC HA3BAHUS BaKHEHIIMX MPEICTaBUTENCH KIIACCOB OPIraHUYECKUX BEILECTB.

OKcliepUMEHTaNbHBIE METOAbl HM3YYEHHUS BEIECTB M WX MpEeBpaIleHHH: O3HAKOMIJIGHHE ¢ oOpasnamu
OpraHMYECKUX BEHIECTB W MaTepHallaMH HAa WX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ] OpPTraHMYECKHX BEIIECTB,
HaOJII0IeHHE U OIMCAaHUE JEMOHCTPALMOHHBIX OIIBITOB I10 IIPEBPAILICHUIO OPIaHNUECKUX BEILECTB IIPHU HATPEBAaHUU
(nnaBneHue, OOyTrIMBaHUE U TOPEHHE).

Yraesoaopoast

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUM psifl. MeTaH U 3TaH — NPOCTENIITNE NMPEICTABUTENM alIKaHOB:
(usnveckrue U XMMHUYECKHE CBOMCTBA (peakiyH 3aMelIeHUs U TOpEHHs), HaXOXIEHHE B MPUPOJIE, TOIyUYCHHE U
MpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUI psif. DTUJICH U NPOMWIEH — MPOCTEHUIINE NPEACTaBUTENN
AIKCHOB: (r3ndeckne M XUMHUYECKHE CBOHCTBAa (peakuuy THUAPUPOBAHUS, TaJIOTCHUPOBAHMS, THApATaLUH,
OKHUCJICHHUA U HOHI/IMCpI/I3aIlI/II/I), IMOJTY4YCHUEC U ITPUMCHCHUC.

Anxanuensl: Oytaguen-1,3 u meTminOyTaauen-1,3: crpoeHue, BaXHEHIINEe XUMIUUECKAE CBOWCTBA (PEeaKIus
noiauMepusauun). [lonyueHne CHHTETUIECKOTO KayuyKa U pe3UHBbI.

AJNKHWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKMH psAn. ANeTHWIeH — TPOCTeHIINA
NpEACTABUTENb alKUHOB: COCTaB, CTPOCHHE, (U3MYECKHE M XMMHUYECKHE CBOWCTBA (pEaklUWU THUAPHUPOBAHUS,
rajJoreHHpOBaHMs, THAPATALIH, TOPEHHS), TOIyICHNUE U IPUMEHEHHE.

Apensl. beH3zon: cocraB, cTpoeHue, GU3NUECKUE W XUMHUYCCKHE CBOMCTBA (pEakIMW TaJOTeHUPOBAaHUS U
HUTPOBaHUs), TONyUYEeHHE U TPUMEHEHHE. T0ayoin: cocmas, cmpoeHue, Qusudeckue U XuMuyeckue ceolcmed
(peaxyuu 2ano2eHUpoBaAnUs U HUMPOBAHUS), NoTYYeHue U npumenenue. TOKCHYHOCTH apeHOB. I 'eHeTn4eckas CBsI3b
MEXly YIIIEBOJOPOAaMH, MPUHAIEKAIMMHA K PA3IMIHBIM KIacCaM.

[TpupoaHble MCTOYHWKHM YTIIEBOJNOPOAOB. [lpuponHblii Ta3 w momyTHele HedTsHble ra3zel. Hedth m e€
npoucxoxeHne. CrocoOs! nepepaboTKu HeTH: NeperoHKa, KPEeKUHI (TEPMUYECKUH, KaTaTUTUUECKHUI), TUPOIIH3.
[IpoxyxTsl nepepaboTKH HEPTH, UX NPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yronb U mpoIyKThI
ero mnepepadoTKy.

OKCIepUMEHTAJIbHBIE METOJbl M3YYCHHS BEIISCTB W WX IPEBpalllCHUi: O3HAKOMJICHHE C O0pas3iaMu
IUTACTMACC, KaydyKOB W pe3uHbl, Kojulekuun «HedpTb» n «Yroip», MOAETMpOBaHUE MOJIEKYN YIJIEBOJOPOAOB U
rajJloreHONPOU3BOIHBIX, IPOBEICHUE IPAKTHUECKON pabOThI: MOJyYeHHE 3TUIIEHA U U3YUYE€HHUE €ro CBOICTB.

Pacuérneie 3anaun.

BorunciieHust mo ypaBHEHHIO XUMHUYECKOH peakuu (Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO BEIECTBA WIIH
NPOJIYKTa PEaKUH 10 M3BECTHBIM Macce, 00BbEMY, KOJMUYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOAYKTOB
peaKkimn).

Kuciopoacoaepskaniye oprannyeckue coeTuHeHNs

[IpenenvHble OAHOATOMHBIE CIIUPTHL. METaHOI U 3TAHOJI: CTPOCHUE, (HU3NYECKHE U XMMUYECKHUE CBOMCTBA
(peakuny ¢ aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOJaMH, TOPEHNE), IpUMEHeHHe. BoIopoaHbIe CBA3M MEXITy
MOJIEKyJIaMU CIIUPTOB. J[eiCTBHE MEeTaHOIa ¥ 3TaHOJa HAa OPTaHM3M YeJIOBEKa.

MHoroaToMHble CIUPTHL. DTUJICHIJIUKOIb M TIULEPHH: CTpOeHHUE, (PU3NUECKHEe M XMMHUYECKHE CBOMCTBA
(B3aMMO/CHCTBHE CO MICJIOYHBIMH METaJUIaMH, KAUeCTBEHHAs! peakius Ha MHOTOATOMHBIE CIIUPTHI). JlelcTBre Ha
OpraHu3M 4€JIOBCKa. HpI/IMeHeHI/Ie TIIMOEpYHA U OTUIICHIJTIUKOJIA.

@DeHoI: CTPOCHUE MOJIEKYIbI, (PU3NUECKHEe U XUMHUYECKHe cBOicTBa. TokcuuHocTh (eHona. [IpumeHenue
¢eHomna.

Anpnieruibl U kemoHwvl. GopManbIerul, aneTanbAeru]: CTpoeHne, (pu3ndeckne U XMMUYeCKHue CBOMCTBA
(peakyy OKHMCIEHUS U BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEaKI11), IOJIYUEeHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpeleNbHBIE KapOOHOBBIE KHCIOTHL. MypaBbHHAsi M YKCYCHAas KHCIIOTHI: CTPOCHHE,
¢dusnyecKkne 1 XMMHYECKHE CBOWCTBA (CBOMCTBA, O0IIME AT Kilacca KHUCIOT, peakuus 3Tepr(UKaIiN), OTydeHne
u npuMeHeHue. CTeapruHOBast U OJICMHOBAsI KMCIIOTHI KaK MIPEJCTaBUTEIH BBICIINX KapOOHOBBIX KUCJIOT. MblIa Kak
COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICHCTBHE.

Crnoxable 3pHUpBl KaK TPOU3BOAHBIE KapOOHOBBIX KUCHOT. ['uaponu3 cnoxHex 3¢upos. Kupsl. ['maponus
)kupoB. [IpuMmeHenue xupoB. bruojoruueckas poJib >KUPOB.




VYrieBoapl: cocTaB, KiacCH(HKAIMS YIICBOIOB (MOHO-, M- M Mojucaxapuibl). [JIi0ko3a — mpocTeiimmit
MOHOCaXapHJl: 0COOCHHOCTH CTPOCHHSI MOJICKYJbI, (M3MUECKHEe W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
runpokcuaom menu(ll), okucienme amMMmuadyHBIM pacTBOpoM okcuzaa cepebpa(l), BoccraHoBIeHHE, OpOXKEHHE
TJIFOKO3BI), HAXOKJIEHHWE B TMPHUPOJE, NIPUMEHEHue, Owmonormueckas ponb. doTtocmHTe3. PpyKTo3a Kak H30MEp
TJTFOKO3BI.

Kpaxman u nemirono3a Kak MpupoAHble monumepsl. CTpoeHHe Kpaxmalia M Heluttosio3bl. dusndeckue u
XHUMHYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs PEAKIHS C HOJIOM).

OKCTepUMeHTaIbHbIE METOJBl HM3YYCHHS BEMIECTB W WX IPEBpalleHUil: TpoBeAeHWe, HaOIoAeHne u
OTHMCaHWE AEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE PEaKIHWH OJHOATOMHBIX CIIHPTOB
(okucnenue sranona okcugoMm menu(ll)), MHOroaToMHBIX CIUPTOB (B3aMMOJICHCTBUE IIIHLEPUHA C THIPOKCHIOM
menu(ll)), anpmernmoB (oKWcAeHHE aMMHA4YHBIM pacTBopoM okcupa cepebpa(l) m ruagpoxcumom memu(ll),
B3aMMO/ICHCTBHE KpaxMala C HOAO0M), TPOBEJCHNE MTPAKTHYECKOM paboThI: CBOKCTBA paCTBOPA YKCYCHON KHUCIIOTHI.

PacuérHsble 3anaun.

Brruncrienust mo ypaBHEHHIO XUMHUYECKOH peakuu (Macchl, 00bEMa, KOJTMYECTBA UCXOJHOTO BEIECTBA WM
MPOAYKTa PEaKIry 10 M3BECTHBIM Macce, 00BEMY, KOTMIECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WIU MPOIYKTOB
peaKIum).

A3oTcozepxKale OpraHuuecKiue CoeAMHEHHS.

AMPHOKHUCIIOTHI Kak aM(oTepHBIe OpraHWYecKHe coeAnHeHus. Du3nueckne M XUMHUYECKHE CBOHCTBA
aMUHOKHCIIOT (Ha MpUMepe MIHIHA). bromornyeckoe 3HaueHne aMHHOKUACIOT. [lenTumbr.

Benkm kak mNpUpoOAHBIE BBICOKOMOJEKYNSApPHBIE coequHeHus. [lepBuuHas, BTOpHUYHAs W TPETUYHAS
CTpYKTypa 0enKoB. XUMHUYECKHE CBOWCTBA OETTKOB: THAPOIIN3, ACHATYpAIHsl, KAYECTBEeHHbIE PEaKI[UN Ha OEIKH.

OKCepUMEHTaIbHbBIE METONbl W3YYCHHs BEMIECTB M WX IPEeBpalleHHid: HAONIOJCHHEe W OIUCAHHe
JEMOHCTPALIMOHHBIX OTBITOB: JIeHATypalnys OENKOB IPH HAIPEBaHUH, IBETHBIC PEAKIIUN OEITKOB.

BbicokomoJieKyIsIpHbIE COeTMHEHHS

OCHOBHBIE TOHSTHS XUMHH BBICOKOMOIIEKYIIIPHBIX COEIMHEHUI: MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO,
CTENeHb IMOJUMEPH3alu, CPEAHss MOJEKyJsipHas macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISPHBIX
COCIMHEHM — MOJMMEPHU3aIUsl U TIONMUKOHICHCAITHUSL.

OKCTepUMEHTaIbHbBIE METOJBl HM3YYCHHS BEIIECTB W WX IPEBpallleHUil: O3HAKOMIIEHHE C 00pa3imaMu
MIPUPOJTHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyUYKOB.

MexnpeIMeTHBIE CBSI3H.

Peanm3zarus MeXnpeaMETHBIX CBA3EH NMPU M3YYSHHH OpraHuveckod xumud B 10 Kiracce OCyIIecTBISETCS
yepe3 UCIOb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHITHN, TaK U MOHITUMN, SBISIOIINXCSI CHCTEMHBIMU IS
OTJICNFHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OOmie ecTeCTBEeHHO-HAyYHbIE IOHATHUS: SIBJICHWE, HAYYHBIA (aKT, TUIOTe3a, 3aKOH, TEOpHs, aHaJN3,
CUHTE3, KIIACCU(PHUKAITHS, IEPHOANIHOCTD, HAOIIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIHPOBAHHE.

®dusnka: MaTepusi, SHEPTHUs, Macca, aToM, dIEKTPOH, MOJIEKyJia, JHEPTeTUIECKU YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BENecTBa, (PU3NYecKre BETMYUHBI M ¢IMHUIIBI UX U3MEPEHHS.

buonorus: knetka, opraHusMm, Ouocdepa, oOMEH BeIIECTB B OpraHm3Mme, (DOTOCHHTE3, OMOJIOTHYECKU
aKTUBHBIE BellecTBa (O€IKH, YTIEBOIbL, YKUPHI, (DEPMEHTHI).

I'eorpadusi: MuHEpasbl, TOPHBIE IOPOJIBI, OJIE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TeXHONOTHS: UIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAILHOTO MTUTAHUS, MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIC U
KOCMETHYECKHE MpenapaTsl, MaTepHajbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMMS

TeopeTrudeckue OCHOBbLI XMMHUH

XuUMUYecKui 3meMeHT. AToM. SIapo aToma, M30TOMbI. DNEKTPOHHAs 000J04YKa. DHEPreTHUECKne YpOBHH,
IOIyPOBHH. ATOMHEIE OpOUTAIH, S-, P-, d- 3meMenTs. OCOOEHHOCTH paclpe/Ie/ieHus SIEKTPOHOB MO0 OpOUTAISIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PHUTYpaIl¥si aTOMOB.

Ilepuoaunueckuii 3axkon u Ilepuoaunueckas cucrema xumuueckux sneMeHToB J[. M. MengeneeBa. Cas3b
NepruouYecKoro 3akona u Ilepuonnueckoil cucteMbl xuMuueckux sneMeHToB [[. 1. MeHeneeBa ¢ COBpeMEHHOM
TEOPHEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOHCTB XMMHYCCKHX JJIEMEHTOB W 00pa3yeMbIX UMH
MPOCTHIX U CIOXKHBIX BEUIECTB MO IPYIaM U IEpHOoJaM. 3HaUCHUE TEPUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUIECKas CBsI3b. BUIBI XUMHUIECKOU CBS3U (KOBaJICHTHAS HETIOJIIPHAS U TTOJISPHAS,
WOHHAs, METAITHYecKas). MexaHn3Mbl 00pa30BaHHS KOBAJICHTHOH XMMHYECKOW CBs3U (OOMEHHBIN M JTOHOPHO-
akienTtopHsi). Bogoponnas cBsizb. BajeHTHOCTh. OIeKTpooTpuUUATENbHOCTh. CTENeHb OKHUCIEHUSA. VIOHBI:
KaTHOHBI M aHUOHEL.



BemecTBa MONIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa BEHIECTBA. |HITBI
KPUCTAJUTMYECKUX PEMIETOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTALTNICCKON PEIIETKH.

Tlonsatue o gucnepcHbx cucrteMax. VICTUHHBIE M KOJUIOMIHBIC PAcTBOpBL. MaccoBasi 1ol BellecTBa B
pacTBope.

Kaccudukamus Heopranumdeckux coeanHeHni. HoMeHkaTypa HeopraHndecKux BemecTB. | 'eHeTndeckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, MPUHAAICKAIIMNX K PA3IMUHBIM KIIaccaM.

Xumndeckas peakiyst. Kinaccudukanus XUMUYECKUX peakuii B HEOPTaHUYECKONH U OPTaHUYeCKOW XMMUU.
3aKOH COXpaHEHUS MacChl BEMECTB, 3aKOH COXPaHEHUs W MIPEBPAIICHUS YHEPTUH TIPA XUMAYECKUX PEAKIIHIX.

CKOpOCTh peakIy, €€ 3aBHCHUMOCTh OT Pa3IuYHBIX (akTopoB. OOpaTHUMBIC pPEaKIUH. XHMHYECKOES
paBHOBecue. PakTOPHI, BIUSIONINE HA COCTOSIHUE XUMU4Yeckoro paBHoBecus. [Ipunnun JlelllaTense.

OnekTponmTHdeckas gucconuanys. CHiabHbIe U ciaadble 3JeKTpouThl. Cpela BOTHBIX pACTBOPOB BEIIECTB:
KHCTIasi, HeHTpaabHas, MIEeJI0THAs.

OKHCIIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKIUU.

OKCIEpUMEHTAIbHBIE METOABl M3y4YCHMs] BEIIECTB M WX MPEBPALICHUA: JEMOHCTpaus TaOIuIl
«lepuoanueckas cucrtema xumuueckux snemeHToB [I. M. MenneneeBa», nyueHue Mojeied KpUCTAIIMYECKUX
peméToK, HaOJMIOJACHHE M OIMCAaHUE JICMOHCTPAIMOHHBIX U J1a00paTOPHBIX OIBITOB (Pa3jIoKEHUE IEPOKCHUIA
BOJZIOPO/Ia B MPHUCYTCTBUU KaTalIM3aTOPa, OMPEICICHUE CPEbl PaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO
WHIUKATOPa, PEaKIii MOHHOTO 00OMeHa), MPOBeeHIE PaKTHIeCKo paboThl «BiusHIe pa3muvHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEaKITHI.

PacuéTHbie 3anaumn.

Pacu€Tpl Mo ypaBHEHHSM XWMHUYECKHX PEaKIUil, B TOM YHCJIE€ TEPMOXHMHUYECKHE PACUETHI, PACUETHI C
WCTIOJb30BaHUEM MOHSTHS «KMaCcCOBast IOJIS BEIISCTBAY.

Heopranuyeckas xummust

Hemeramnbl. Ilonoxkenue HemetamioB B Ilepuonnueckoil cucreme xumudeckux oanemeHtos [l WM.
MenzeneeBa U 0COOEHHOCTH CTPOEHHS aTOMOB. DPU3NYecKe CBOWCTBA HEMETAIIOB. AJIOTPOITHS HEMETAIUIOB (Ha
pUMepe KUCIopoia, cepsl, pocdopa u yriieposa).

XWUMHUECKHE CBOMCTBA Ba)KHEHIIINX HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta, Gocdopa, yriaepoaa U KpeMHHs)
Y X COeUHEHNH (OKCHIIOB, KHCIOPOACOACPKAIUX KUCIOT, BOJOPOTHBIX COSTUHEHH ).

[IpumeHeHne BaKHEHIIIMX HEMETAIIOB U UX COCTUHEHUH.

Meramibl. Ilonoxenune metaiioB B Ilepuogudeckoil cucreme xumudeckux anemenTos /. 1. Menneneesa.
Oco0eHHOCTH CTPOEHHs AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTaymioB. OOmiue ¢Gu3ndecKue CBOWCTBAa METAJLIOB.
CniaBbl METAIIOB. DNEKTPOXUMUUECKUHN PsIT HANIPSKEHUM METAILIOB.

XuMHYeCKHEe CBONCTBA BAXKHEHUIIINX METAJIOB (HATPHM, Kaauil, Kaablluid, MarHui, alFOMAHUHN, IUHK, XPOM,
JKeJIe30, MENIb) U UX COCTMHCHHMIA.

O06mmue ciocoOsI oydeHus MeTauioB. [IpiMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCTIepUMEHTAbHBIE METO/IBI U3yUYeHUsI BEIECTB M WX MPEBPALICHHUN: N3YYeHHE KOJUIEKINH «MeTaisl U
CIUIaBb», OOpa3llOB HEMETAJIOB, pEIICHHE OSKCICPUMEHTAJIbHBIX 3a7ad, HaOJIOJICHUE U  OIHUCAHHE
JIEMOHCTPAIMOHHBIX U Ta00paTOPHBIX OMBITOB (B3aWMOJIEHCTBUE THIPOKCH A ATFOMUHHSI C pACTBOPAMH KHUCJIOT H
IIesioueH, KaueCTBEHHBIE PEaKIMU Ha KATHOHBI METaJIOB).

PacuérHbie 3a1aumn.

Pacuéter Macchl BemecTBa ik 00hEMa ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe HIN O0BEMY
OJIHOTO W3 YYaCTBYIOIIUX B PEaKIMU BEIISCTB, Pacu&Thl Macchl (00bEMa, KONUYECTBA BEIIECTBA) MPOIYKTOB
pEeaKIuH, €CIIM OHO U3 BEIIECTB UMEET MPUMECH.

XuUMUA U )KU3Hb

Ponp xumum B OOECIEUEHHHM SKOJIOTMYECKOW, JHEPreTUYECKOW W THINEBON O€30MacHOCTH, Pa3BUTHH
MeauuuHbl. [IoHsATHE O Hay4YHBIX METOAaX MO3HAHUSA BEIIECTB U XUMUUECKUX PEaKLUi.

HpeHCTaBﬂeHI/IH 00 O6IIII/IX HaY4YHBIX NPUHIUIIAX IIPOMBIIIJIICHHOTO IOJIYUCHUA BaXXHEHUIITNX BCIIICCTB.

UenoBek B MHUpE BEIIECTB M MATEPUATIOB: BAKHEUIINE CTPOUTEIBHBIE MaTEpUalbl, KOHCTPYKIIMOHHBIC
MaTepHuaibl, KpacKd, CTEKIO, KEpaMHKa, MaTepuanbl IS 3JICKTPOHUKH, HAHOMATEpHUalbl, OpraHUYECKUE U
MUHEpaTbHBIC yIOOPCHUS.

X¥MUS 1 3I0pOBBE YeJIOBEKa: MpaBUila MCIIOIb30BaHNUS JIEKApCTBEHHBIX IPenapaToB, MMpaBmiia 6e301macHOro
UCTIOJIB30BaHMsI ITPETIAPATOB OBITOBOIM XUMUH B ITOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanmzarus MeXNpeaMETHBIX CBS3ed TpHW W3YUYCHHHM OOIIeH W Heopranmdeckod xummm B 11 Kiacce
OCYIIECTBISCTCS Yepe3 UCTIONB30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHUH, TaK U TIOHSATHUH, SIBIISTIOIIUXCS
CHUCTEMHBIMU JIJIS1 OTJICABHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OOmie ecTecTBEHHO-HAYYHBIC TOHSATHSA: HAy4YHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpHS, aHAIN3, CUHTE3,
KIJIaCCU(UKAIIHSI, TEPUOAUIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTIPOBAHHE, U3MEPEHHUE, SIBIICHUE.



®dusnka: MaTepus, YHEPTUsI, Macca, aToM, MICKTPOH, IMPOTOH, HEUTPOH, WOH, M30TOI, PAAHMOAKTHBHOCTD,
MOJICKYJIa, DHEPTeTHUYCCKU YPOBEHb, BEIECTBO, TEI0, 00BEM, arperarHoe COCTOSHHUE BEIIECTBA, (DU3UICCKUE
BEIUYUHBI U CAUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kimeTka, opraHm3M, dKOCHCTeMa, Onocdepa, Makpo- W MHKPOIJIEMEHTHI, BUTAMUHBI, OOMEH
BEIIIECTB B OpTraHU3ME.

I'eorpacdusi: MUHEpaJIbI, TOPHBIC IOPOJIBI, TOJIE3HBIC HCKOMIAEMBIE, TOTUTUBO, PECYPCHI.

TexHoNmorus: XUMHUYECKash MPOMBIIUICHHOCTh, METALTYPIHsi, MPOU3BOACTBO CTPOUTEIBHBIX MATEPHANIOB,
CETLCKOXO3SMMCTBEHHOE TPOM3BOJICTBO, MHUINECBAs IPOMBINIICHHOCTD, (hapMarleBTHIecKas IPOMBITUICHHOCTD,
MPOM3BOCTBO KOCMETHYECKHX IIPEerapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUANIOB, DJIEKTPOHHAS
MPOMBIIIICHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWH HA BA30BOM YPOBHE
CPEJJHEI'O OBLIIEI"O OBPA3OBAHUNA
JIMMHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjIbTaTaM OCBOCHHS O0YYalOUIMMUCS MPOrpaMM CPEAHEro
o0miero o0pa3oBaHus (JMYHOCTHBIM, METAIIPEIMETHBIM W MpeAMETHBIM). HaydHo-MeToamaeckoil OCHOBOM Auis
pa3paboTKH IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS IPOTPaMM CpEOHEro oOLero oOpa3oBaHUS SBISIETCS
CHCTEMHO-JESTeIbHOCTHBIN MTOAXO.

B cooTBeTrcTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOGHHUS TIpeaMmera «XHMHUS» Ha YPOBHE CpeAHero oOmiero o0pa3oBaHUs BBIACNICHBI  CIEOYIOLINE
COCTaBIISIIOLINE:

0CO3HaHHE OOYYAIOLIMMHUCS POCCUICKON TpaKIaHCKOH HIIEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH M CaMOOIIPEENICHHIO;

HaJIN4YME MOTHBALUK K 00yUYEHHIO;

LICJICHAIIPABJICHHOE DPAa3BUTHC BHYTPCHHUX YOEXICHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX ILIEHHOCTEH MU
WCTOPUYECKHUX TPaJAnuLInii 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYHYAIOIIMXCSI PYKOBOJCTBOBATbCS B CBOEH JAEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIITUMU HeJ’IOCTHOI\/’I CUCTEMEC XUMHUYCCKOI'O O6pa30BaHI/Iﬂ;

HAJINYKE NTPABOCO3HAHMS 3KOJIOTUYECKON KYJIbTYPhl H CIIOCOOHOCTH CTaBUTh LIENIU U CTPOUTH KU3HEHHBIC
IUTaHBI.

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» JOCTHTalOTCS B EAUHCTBE YYeOHOW U
BOCIIUTATEILHOM ACATCIIBHOCTH B COOTBETCTBHMU C TYMAHUCTUYCCKHUMHU, COLUOKYJILTYPHBIMHU, OYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH M HACATaMU POCCHICKOrO0 TIPaKIaHCKOro OOILECTBA, NMPUHATHIMU B OOLIECTBE
HOpMaMH W TIIpaBWJIaMU TIOBCACHMA, CHOCO6CTBYIOHH/IMI/I mnmponoeccaM CaMOIIO3HaHUA, CaMOpa3BUTUA H
HPAaBCTBCHHOT'O CTAHOBJICHUS JIMYHOCTHU 06le3}0111ch51.

JInuyHOCTHBIE pE3ynbTaThl OCBOCHHUS IpeaMeTa «XHUMHS» OTPakaloT CHOPMHUPOBAHHOCTH OIMBITA
MO3HABAaTENIbHOM M MNPAKTUYECKOW MAEATENIbHOCTH OOy4aroIMXCcsi M0 pealu3aldd NPHHATBIX B 0OIIeCTBe
HeHHOCTeﬁ, B TOM 4YHCJIC B HaCTH.:

1) rpaskaIaHCKOro BOCIMTAHUS:

OCO3HAaHUSI OOYYAIOUIMMHUCS CBOMX KOHCTUTYLMOHHBIX HpPaB M OOS3aHHOCTEH, yBaXCHHMS K 3aKOHY H
MPaBOMOPSIKY;

NpeaACTaBJICHUA O COLIMAJIBHBIX HOPMaAx M IpaBUjIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOHM IEATEIBHOCTU IPH CO3JaHUU Y4YeOHBIX HPOEKTOB, pEIICHHH
y4eOHBIX U MT03HABATENbHBIX 33/1a4, BBIITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHMS, JIOTUKY U apTyMEHTHI JAPYTHX MPU aHAIIM3e
Pa3NUYHbIX BUJIOB yUEOHON AEATEILHOCTH;

2) NIaTPMOTUYECKOr0 BOCIIMTAHMS:

IEHHOCTHOT'O OTHOIICHHUA K HCTOPUYECKOMY U HAYYHOMY HACJICAUIO OTEeYeCTBEHHOM XUMMHH,

YBAXXCHHA K IPOLECCY TBOPUYECTBA B o0acTu TCOPHUU U MPAKTUYECKOTO NMPUMEHCHHUA XUMUH, OCO3HAHUA
TOTO, YTO AOCTHXXECHUS HAyKH €CTh PE3yNbTaT JIMTEIbHBIX HaOJIIOJCHUH, KPOMOTIMBEIX 3KCIIEPUMEHTAIBHBIX
IIOMCKOB, IOCTOSIHHOTO TPYAa YYE€HBIX U IIPAKTUKOB;

HUHTEPECA U MO3HABATCIIBHBIX MOTHBOB B ITOJIYYCHUHN U MTOCIICAYIONIEM aHAJIN3EC I/IH(I)OpMaIH/II/I O MMEPEAOBBIX
JOCTHKEHHSIX COBPEMEHHON OTeUECTBEHHON XUMHUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBCHHOT'O CO3HAHUSA, OTHYCCKOTO ITIOBEACHMA

CIOCOOHOCTH OLIGHUBATh CUTYalllH, CBSI3aHHBIE ¢ XMMHUYECKUMH SIBICHUSIMH, U TPUHUMATh OCO3HAHHBIE
pelLIeHHs, OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OIICHHUBAThH CBOE IMMOBCACHUE M IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX H
IIpaBOBbLIX HOPM U OCO3HAHUEC HOCHC}ICTBI/Iﬁ OTHUX INOCTYIIKOB;,

4) popMupoBaHus KyJbTYPbl 310POBbA:

MMOHUMAaHUS IIEHHOCTEH 340pOBOro M 0e30MacHOro o0pasza >KHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOILICHHUS K COOCTBEHHOMY (PM3HYIECKOMY U IICUXHIECKOMY 37I0POBBIO;

coOyofieHnsl TpaBui 0e30MacHOro OOpallleHHsl ¢ BEIIECTBaMH B OBITY, IOBCEIHEBHON XH3HH U B
TPYAOBOH NEATEIBHOCTH;

[IOHUMAaHHUS LIEHHOCTH IIPAaBUJ HHANBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOIO TIOBEICHUS B CUTYaLlUsIX,
YTPOXKAIOLIUX 310POBbIO U JKU3HU JIFO/IEH;



OCO3HaHUS TIOCTENCTBUN M HENPHUATHS BPETHBIX NPUBBIUEK (YIMOTPEOJIEHUS aIKOTOJs, HAPKOTHKOB,
KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKATUBHOM KOMIIETCHTHOCTH B Yy4eOHO-HCCIIEIOBATEIBCKON JICATEIBHOCTH, OOIIECTBEHHO
MI0JIE3HOM, TBOPUECKOU U APYTHUX BUAAX AEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHe B PEIICHUHM MPAKTUYECKUX 3aqad COIMaJbHOW HANpaBIECHHOCTH (B
paMKax CBOETro Kjacca, IIKOJbI);

WHTEpeca K TMPaKTHIECKOMY HW3YYEHHI0 TNpoQeccHid pa3nuyHOrOo pojila, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBAXECHUS K TPYY, JIOJSIM TpyJa U pe3yibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHAMBUAYAILHON TpaeKTOpHH oOpa3oBaHus, Oymymiei npodeccuu u
peanm3anuy COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHH,
WHTEPECOB M NOTPEOHOCTEH 001IecTBa;

6) 3K0JI0rH4YeCKOro BOCIIUTAHMS:

SKOJIOTHYECKH I[EIECO00PA3HOTO OTHOIIEHUS K TPUPOJAE, KaK WCTOYHHWKY CYIIECTBOBAHUS XH3HU Ha
3emire;

MOHUMAaHHUs TI00ANTBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHHUS YKOHOMHYECKUX MPOILECCOB Ha
COCTOSIHUE MTPUPOAHON U COLIMATIBHOM Cpelbl;

OCO3HaHUS HEOOXOIMMOCTH HCIIONB30BAHUS TOCTIKEHHI XUMUH JJIS1 PEIICHUST BOITPOCOB PallHOHATBEHOTO
MIPUPOIOTIOIH30BAHHUS;

AKTMBHOTO HEINPUATUS JACUCTBUM, IPUHOCAIIMX BpPEI OKpPYXaloUled INPUPOJHON cpeae, yMEHUs
MPOTHO3UPOBATh  HEONArONMPHUATHBIE  SKOJOTMYECKHE TIOCHEICTBUS  NPEAIPUHHUMAEMBIX  JIEHCTBHA |
MpeAoTBpaIIaTh ux;

HaJIu4Msl Pa3BUTOTO JKOJIOTMUECKOTO MBIIUICHUS, SKOJOTHYECKON KyJIbTYpHI, OIBITA JEATEIHHOCTU
SKOJIOTUYECKON HAIPABICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMM B IO3HABATEIbHOM, KOMMYHUKATHUBHOU U
COLMAIbHOMN MPAKTHUKE, CTIOCOOHOCTH M YMEHHSI aKTUBHO IMPOTHUBOCTOSATH HICOJIOTHH XeMo(oouw;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHSI HAyKd W
0O0IIIECTBEHHOW MTPAKTHKH;

MOHMMAaHUS CHEHM(PUKKH XUMHM KaKk HayKH, OCO3HAaHHS €€ poju B (POPMHPOBAHUU PALHUOHAIBLHOIO
HAYYHOTO MBIIUICHUSI, CO3JIAaHHUH IIETIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOIBI 1
YellOBeKa, B TIIO3HAHWUW TPUPOJHBIX 3aKOHOMEPHOCTEH H pelmeHud mpoOieM COXpaHEeHUs MPUPOIHOTO
paBHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHHU JIJIi COBPEMEHHOM IUBWIIM3ALMU: B €€ TYMaHMCTUYCCKOU
HaIpPaBIEHHOCTH U BRXHOH POJIM B CO3/IaHWM HOBOHM 0a3bl MaTepHaIbHOW KYIBTYPHI, PEIICHUH TII00aIbHBIX
Mpo0JIeM YCTOWYHMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOW, JHEPreTHUYECKOW, MUIIEBOH W DKOJOTHYECKOH
0e301acHOCTH, B Pa3BUTHU MEJIUIIMHBI, 00ECTICYCHNH YCIOBUH YCIIEHIHOTO TPY/a U SKOJIOTUIECKH KOM(POPTHON
JKM3HM Ka)KOro 4jeHa OOIIeCcTBa;

€CTECTBEHHO-HAYyYHOM TIpaMOTHOCTU: IOHMMAHHUSA CYUIHOCTH METOJOB IIO3HAHUA, HCHIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONH30BATH MOyYaeMble 3HAHUS U aHajdu3a U OOBSCHEHUS SBICHHUU
OKpPY)KaoIero Mupa ¥ TPOUCXOIAMNX B HEM H3MEHEHWH, YMEHHs JenaTb OOOCHOBAaHHBIE 3aKIIIOYEHHS Ha
OCHOBE HAayYHBIX ()aKTOB M UMEIOIINXCS JaHHBIX C [EBIO IMOJYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIONB30BATh XMMHUYECKUE 3HAHUS JUIsl PEIICHUS MpoOJeM B peallbHBIX
JKU3HCHHBIX CUTYaITUAX;

HMHTEpeca K O3HAHUIO U UCCIIEIOBATENbCKON IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEepPhIBHOMY O0Opa30BaHHIO M CaMOOOpPa30BaHUIO, K aKTHBHOMY
MOJIyYE€HHIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUH C KHU3HCHHBIMH ITOTPEOHOCTIMH;

WHTEpeca K 0OCOOCHHOCTSIM Tpy/ia B pa3IM4YHbIX cepax npodeccrHoHambHOM esITeTbHOCTH.

METANPEJIMETHBIE PE3YJIBTATBI
MertamnpeMeTHbIE Pe3yJIbTaThl OCBOCHUS ydeOHOro mpeaMmera «XUMUs» Ha yYpOBHE CPEIHEr0 OOIIero
00pa30BaHUs BKIIOYAIOT:
3HAYUMBIC I (POPMHUPOBAHKS MHUPOBO33PEHUS OOYUAIOIIUXCS MEKIUCIUIUTHHAPHBIC (MEKIPEIMETHBIC)
OO0IIIeHAYYHbIC TIOHTHS, OTPAKAIOIINE [[EIOCTHOCTh HAYYHOW KapTUHBI MUPA W CIIEIU(PUKY METOJIOB O3HAHHMS,
WCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPTHs, SBJICHHE, MPOIECC, CHCTEMa, HAyYHBIN



(dakT, NpUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, MCCIIENOBaHUE, HAONIOJEHHUE, H3MEpEHHE,
SKCIIEPUMEHT U JIpyTHE);

yYHUBEpCalbHbIe  ydeOHble  JeHcTBUs  (NO3HABaTeJbHbIE, KOMMYHHKATUBHBIC, PETYJIATUBHBIC),
obecnieunBaronne GopMHUpPOBaHKUE PYHKIIMOHAIEHON IPaMOTHOCTH U COLMAIbHON KOMIIETEHIIMU 00yUYaloIInXCs;

CIOCOOHOCTh OOYYarOLIMXCSl HCIOJIb30BaTh OCBOCHHBIE MEKIMCLUUILUIMHAPHBIE, MHPOBO33PEHUYECKUE
3HaHUS U YHUBEPCAJIbHbIC yueOHbIEC AEHCTBHS B TI03HABATEIBHOM U COIIMAIBHOM MPAKTHKE.

MertanpeaMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJAJCHHE YHWBEPCAIBHBIMH y4eOHBIMU TO3HABaTEIbHBIMH,
KOMMYHHMKAaTUBHBIMH U PETYJIATUBHBIMU ACHCTBHUSIMU.

OsJageHue YHMBEPCAJIbLHBIMH Y4eOHbIMH MI03HABATEIbHBIMHU ACICTBUAMU:

1) 6a30Bble JIOrHYecKHe JAeHCTBHS:

CaMOCTOSITEIbHO (POPMYTHPOBATH U aKTYaIU3UPOBATh MPOOJIEMy, BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpeNeNATh LEeNu MAeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHM HUX JOCTHOXKEHUS,, COOTHOCHTH
pe3yAbTaThl ACATENFHOCTH C TIOCTABICHHBIMH LIEJSMHU;

WCTONB30BaTh TMPH OCBOSGHHM 3HAHWHA MPHUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIENATh XapaKTEpHBIC
NPU3HAKUW MOHATHM M YCTaHABIMBAaTh HX B3aMMOCBS3b, MHCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHSA UL
O00BSICHEHHS OT/IENBHBIX (DaKTOB U SBIICHHUIA,

BBIOMpPATh OCHOBAHUS M KPUTEPHHU JJIS KITaCCU()MKAIMY BEIIECTB U XUMHUYECKHUX PEaKIIH;

YCTaHaBJIMBATh PUIMHHO-CIICACTBEHHBIE CBSI3U MEXKIy U3y4aeMbIMHU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXIEHHS (MHAYKTHBHBIC, JACAYKTUBHBIC, II0 aHAJOTMH), BBIIBIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYITUPOBATH BHIBOJIBI U 3aKIIIOUYCHUS;

MPUMEHSTH B MpoIecce MO3HaHUS, HCIONb3yeMble B XHMHUH CHUMBOJIHMYECKHE (3HAKOBBIC) MOJEIIH,
MpeoOpa3oBEIBATE MOJICITHHBIE TPEACTABICHIS — XUMUYECKUI 3HAK (CHMBOJ) 3JIEMEHTA, XUMHUYecKas ¢popMmya,
ypaBHEHHE XUMHUYECKON peakIy — IIPH PELICHUU YUeOHBIX IO3HABATEIHHBIX U MPAKTHYCCKUX 3a]1a4, TIPUMEHS T
Ha3BaHHBIC MOJICNbHBIC TPEACTABICHUS Ui BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3yYaeMBIX BEIICCTB H
XMMUYECKUX PEaKLUil.

2) 6a3oBble HccaenoBaTe/IbCKHeE 1eicTBUS:

BJIaJIeTh OCHOBAMH METOJI0B HAYYHOTO TIO3HAHHS BEIIECTB U XUMHUUECKUX PEaKIIHii;

dbopMynupoBaTh IEIM M 3aJaud UCCIEIIOBAHUS, HCIOJIb30BaTh TIOCTABICHHBIE W CAMOCTOSITEIHHO
chopMyJIMpOBaHHbIE BOIIPOCH B KAUE€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI AJs1 (POPMUPOBAHUS THIIOTE3BI 1O
MPOBEPKE MPaBUIILHOCTH BBICKAa3bIBAEMBIX CYKJCHUH;

BJIaJIeTh HABBIKAMH CaMOCTOSITEIFHOTO IJIAHUPOBAHMS M TPOBEACHUS YUYCHHUYECKHX OSKCIIEPUMEHTOB,
COBEpPILUECHCTBOBATh YMEHHs HAaOJIIOJAaTh 3a XOJOM IIPOLEcca, CaMOCTOATEIbHO MPOrHO3UPOBATH €r0 PE3yJIbTar,
¢dopmynupoBaTh 0000IIEHHUS U BBHIBOJBI OTHOCHTENBHO AOCTOBEPHOCTH PE3YJIbTATOB MCCIICAOBAHMSA, COCTABIATh
000CHOBaHHBIN OTYET O MPOJICIIAHHOM paboTe;

npuoOperaTb OIBIT YYEHHMYECKOHW HCCIIEA0BATEIbCKONM UM IPOEKTHOH JAEATeNbHOCTH, IPOSBIATH
CIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOZIOB PELICHUS NPAKTHUECKUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TIO3HAHHSI.

3) padota ¢ undopmaumeii:

OPHEHTHPOBATHCS B  PA3NUYHBIX HCTOYHMKAX HMH(popManuu (HAay4HO-TIOMYJISIpHAs JIMTepaTypa
XMMHYECKOTO COJIEpXaHus, CIPaBOYHBbIE TOCOOMs, pecypchl HMHTepHeTa), aHATU3UPOBATh WHQPOPMAIHIO
Pa3IMYHBIX BUJIOB U (OPM TPEICTABICHNS, KPUTUIECKH OIICHUBAThH €€ IOCTOBEPHOCThH M HEMPOTHBOPEUUBOCTD;

(dbopMynupoBaTh 3ampockl W NPUMEHATh DPa3IM4YHbIE METOJABl MpHU MoWcKe u oTOope HH(pOopManmy,
HEOOXOIMMOM JUIs BHIITOJTHEHHUS YU€OHBIX 3a/1a4 ONpeesIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HWCIOJIL30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTMA M Pa3IMYHBIX
MONCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BHIOMpATh ONTUMAaJbHYIO (opMy npexacraBieHuss HHPoOpManuu (cxembl, Tpaduky,
JarpaMMebl, TaOJIUIBI, PUCYHKH U IPYTHE);

WCTIOJIB30BaTh HAYYHBIH S3bIK B KAYECTBE CPEJICTBA MPH paboTe ¢ XUMUYECKOW HHPOPMAITUEH: TPUMEHSTh
MEXIpeaMeTHble ((U3MUECKHEe ¢ MaTeMaTH4yecKue) 3HaKh M CHUMBOJBL (QopMmynbl, abOpeBUATypHI,
HOMEHKIIATypy;

UCIIONb30BaTh U NPeoOpPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHIE CPEACTBA HATJISIAHOCTH.

OsJageHue yHMBEPCAJILHBIMH KOMMYHUKATUBHBIMH 1eICTBUAAMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMBbI B XOJ€ AMAIOTa W/WIH IUCKYCCHH, BBICKA3HIBATH
uzaeu, GopMyIMpoBaTh CBOM IIPEUIOKEHHUS OTHOCUTEIBHO BBIIOIHEHUS [IPEIOKEHHON 3a1aui;



BBICTYIIATh C TPE3CHTAIEH Pe3yJIbTaTOB MO3HABATENLHON JEATEIILHOCTH, MOMYYCHHBIX CAMOCTOSITEIBHO
WIA COBMECTHO CO CBEPCTHHKAMH NPHU BBIMOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYeCKOW paboThl 1O
WCCJICIOBAHUIO CBONCTB HM3Y4aeMBIX BEIIECCTB, peaju3alii y4eOHOro NMpoeKkTa U (hOPMYJIMPOBATH BBIBOJBI TIO
pe3yibTaTaM MPOBEAEHHBIX WUCCICAOBAHUN IyTEM COTJIACOBAHUS TMO3WIMH B XOJe¢ OOCYXIEHUS U OOMcHa
MHCHUSMH.

OBaageHue yHUBEPCAILHBIMHU PeryIsTHBHBIMHU JIEHCTBUSIMU:

CaMOCTOSITEIIHHO TUTAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBLHYIO JEATSILHOCTD, OMPENeIsisl e€ 1eNn
W 33/1a4¥, KOHTPOJIMPOBATh U TI0 Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH MPeJIaraeMblii allTOPUTM JCHCTBUH MpH
BBHITIOJTHEHNH y4eOHBIX M MCCIEeNOBATeNbCKUX 3a/1a4, BEIONpaTh Hanbonee 3(pGeKTUBHBINA CIOCO0 WX pemIeHus ¢
y4ETOM TOTyYSHHS HOBBIX 3HAHUM O BEIECTBAX U XUMUYCCKHUX PEAKIIUAX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOCH JEATENbHOCTH HA OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

HPEJIMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpeameTHBIC pe3yNbTAaThl OCBOCHUA Kypca «Opranndeckasi XuMUsD OTPaKaroT:

c(hOpMHUPOBAHHOCTH TIPECTABIICHUH 0 XUMUIECKON COCTABIIAIOIIEH €CTeCTBEHHO-HAYYHON KapTHHBI MHPAa,
PO XVMHHM B TO3HAHWW SIBICHUN TPHUPOIBI, B (OPMUPOBAHUH MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€
(YHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOMUMOW JUIsl PEIICHUsS MPAKTHYSCKUX 3a7ad M 3KOJOTHYECKU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOIHON Ccpejie;

BIIQJICHAE CHCTEMOW XHMHYECKHX 3HAaHWH, KOTOpas BKJIIOYAET: OCHOBOMOJATAIONINE MOHATHUS
(xumHgeckuit JJIEMEHT, aTom, SJIEKTPOHHAS 000J109Ka aTomMma, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIILHOCT, XUMHUYECKasl CBsA3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpamIEHHAs), MOJb,
MOJIIpHasi Macca, MOJSIpHBIH OO0BEM, YIIepONmHBIA CKeJleT, (yHKIMOHANbHAs TPYIIa, pPajuKall, HU30MepHs,
M30MEpBI, TOMOJIOTMUECKHHA psJl, TOMOJIOTH, YTJEBOJOPOJbI, KHUCIOPOA M a30TCOJAEpKaIllue COCAMHCHHUS,
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJSIPHBIC COCIWHEHHUS); TEOPUU U 3aKOHBI (TEeOopHUs
CTpOoeHHs opraHmveckux BemiectB A. M. ByTmepoBa, 3akOH COXpaHEHHUS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH SI3BIK XUMHUHM; MUPOBO33PEHUECKHE 3HAHUS, JIeXKAllde B OCHOBE IMOHMMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XWMHUYECKHX SBJICHMM, (DAKTOJIOrMUECKUE CBEJICHHMS O CBOMCTBAaX, COCTaBe, IOJYYCHUU U
0e30MacHOM WCHOJIb30BAaHUM BAKHEWITUX OPraHWYECKUX BEHIECTB B OBITY M IPAKTUYECKOH NEATeNIbHOCTH
YeII0BEeKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBJIATH XapaKTePHbIC MPU3HAKH ITOHATHI, YCTAaHABJIMBATH UX B3aMMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIONIUE MOHSITHS IPH ONHUCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUNA OPTaHUICCKUX
COCIUHCHMUI,

c(hOpPMHUPOBAHHOCTh YMEHUI HCIIOJIb30BATh XUMUYECKYI0 CUMBOJIHMKY JUIS COCTABICHHS MOJICKYJIAPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOH, COKpamHHOW) (OpMysT OpraHMYECKUX BEIIECTB U YPaBHEHUNM XHMHUYECKHX
peakiuii, M3roTaBIMBAaTh MOJAEIH MOJIEKYJI OPTraHWYeCKHX BEIIECTB IS WLTIOCTPAUU WX XHUMHUYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpPMHUPOBAHHOCTh YMEHHH yCTAHABIMBATH MPUHAIJICKHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB IO MX
COCTaBy W CTPOCHHUIO K ONPENCIIEHHOMY KIIACCY/TPYNIEe COEIUHEHHH (YIrJIEBOJOPOMABI, KHCIOPOA U
a30TCOEepIKAIIUE COSNUHEHMSI, BRICOKOMOJIEKYJISIPHBIE COSIMHEHUS ), 1aBaTh UM Ha3BaHHS MO0 CUCTEMAaTUYECKOU
nomenkiatype (IUPAC), a Taxxke NpUBOAWTH TPUBHAIbHBIC HAa3BAHUS OT/CIBHBIX OPraHMYECKHUX BEIIECTB
(3THIIEH, MIPOIUIICH, AlleTHJICH, STHUIICHTJIMKOIb, MIMLEPUH, GEeHOJ, (popMallbIeru, aleTalbIerul, MypaBbHHAS
KHCIIOTa, YKCYCHas KHCJIOTAa, OJICMHOBAas KHCIIOTa, CTEAPHHOBAS KHUCIIOTA, TIIOKO3a, (PPYKTO3a, Kpaxma,
LIEJUTION03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OIPEICISITh BHIbl XMUMHUYECKOW CBS3M B OPraHMYECKUX COCIUHEHHUSX
(ogMHApHBIE U KpaTHBIE);

c(hOpPMUPOBAHHOCTh YMEHHS TPUMEHSATH TOJOXKEHUS TEOPHH CTPOCHHUS OpPraHMYECKUX BemecTB A. M.
ByrtnepoBa miist 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHUS
MAaccChI BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEepPH30BaTh COCTaB, CTPOCHUE, (U3NYCCKUE W XUMUYECKHE CBOWCTBA
TUMTUYHBIX TIPEICTaBUTENEH pPa3IMYHBIX KJIACCOB OPraHMYECKHX BeIIecTB (METaH, 3TaH, JTHIIEH, MpPOMHJIEH,
areTwicH, OyramueH-1,3, mertwnOyramueH-1,3, GeH30J, METaHOJ, 3TAHOJ, STHICHIJIUKOJb, TIMLEPHH, (PEHOI,
aleTabACTH/, MypaBbUHAs M YKCYCHAas KHCIOTHI, TIIOKO03a, KpaxMal, IEJUII0I03a, aMUHOYKCYCHAsl KUCIIOTa),
WJUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXAY HUMU YPaBHEHHUSIMHU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIMUHA C
WCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;



cpOpMHPOBAHHOCTh YMEHHS XapaKTepH30BaTh UCTOYHUKHU YTIEBOJIOPOIHOTO CHIPhs (HE(TH, MPUPOIHBINA
ra3, yrojib), ClIOCOOBI UX MepepaboTKH U MPAKTHYECKOE MTPUMEHEHHE MMPOIYKTOB IIepepadoTKH;

c(OPMHUPOBAHHOCTb YMEHHI MPOBOJUTH BBIYMCICHUS 1O XMMHUYECKHMM YpaBHEHHUSIM (Macchl, 00bEMa,
KOJINYECTBAa HCXOAHOTO BELIECTBA WU MPOAYKTA PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OAHOTO M3
HCXOJHBIX BEIIECTB MM IPOLYKTOB PEaKINHN);

c(hOpMHPOBAaHHOCTh YMEHHMH BJAZeTh CHUCTEMOH 3HAHUI 00 OCHOBHBIX METOAAX HAyYHOI'O IIO3HAHMS,
UCTIONB3YeMBIX B XHMHUHM TIpH HW3yYEHWH BEUIECTB W XHMUYECKHX SIBJICHUH (HaOMIOACHUE, H3MEPEHHE,
9KCIEPUMEHT, MOJEJIMPOBAHME), HCIONb30BaTh CHCTEMHBbIE XMMHYECKHE 3HAHUS AJsl NPUHATHS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHHEM;

c(OpMHUPOBAHHOCTb YMEHHUH COOMIOAATH MpaBWIIa MOJIH30BAHUSI XUMHYECKOW MOCYIOH M J1abOopaTOpHBIM
000pyZOBaHHEM, a TaK)Ke MpaBHiia 0OpaIeHNs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSIMH IO BBIMOJIHEHUIO
71a00paTOPHBIX XMMUYIECKHUX OIIBITOB,;

c(OPMHUPOBAHHOCTb YMEHUH IUIAHUPOBATH U BBHINOJNHATH XUMHYECKUH JKCIIEPUMEHT (IIpeBpaleHUs
OPraHnvYCCKUX BCUICCTB P HArp€BaHWU, MOJTYYCHUC STUICHA U U3YUCHUEC €TO CBOﬁCTB, Ka4CCTBCHHBIC pCaKIINU
OPTaHMYECKUX BEIIECTB, ACHATypalus OENKOB IIpU HArPEBaHMU, LIBETHBIC PEAKUUU OEIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHA O€30MaCHOCTH Tpu OOpalleHHH C BemecTBaMH H JabOopaTOpHBIM 00O0pYAOBaHUEM,
MPEICTaBISTh PE3yIbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (JOpPME 3aIMCH YPaBHEHHI COOTBETCTBYIOIINX PEAKIUHA
1 GOPMYJIUPOBATh BBIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIU3UPOBATh XMMHUYECKYI0 MH(OPMALHUIO, MOIyYaeMyl H3
pa3HBIX UCTOUYHUKOB (cpencTBa MaccoBol nHGopmanmuu, UHTEpHET U ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIFOIATh MIPAaBHUJIa 3KOJOTHUSCKHU 1EIeCO00Pa3HOro MOBEACHHUS B OBITY U
TPYAOBOH JESTEIBHOCTU B LIETISIX COXPAHEHHSI CBOETO 37J0POBBS U OKPY’KaIOIIEH MPUPOAHOHN Cpeabl, OCO3HABATH
OIIaCHOCTH BO3I[€I>'ICTBPI$I Ha JXUBBIC OPraHU3MBbI onpenenéHme OpraHn4yeCKux BCIICCTB, IMOHHMMAasA CMbICII
nokazarens [IJ1K, mosicHATs Ha mpuUMepax crocoObl yMEHBIIIEHHUS W MPEJOTBPALICHUS UX BPEIHOTO BO3ACHCTBUS
Ha OpPraHu3M YeJIO0BEKa;

Ui 00ydaromuxcs € OTrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 370POBBS: yYMEHHE INPHMEHSITH 3HAHUSA 00
OCHOBHBIX NOCTYIIHBIX METOZAaX IMO3HAHUA BECIICCTB U XUMUYCCKUX HBHeHHﬁ;

JUIL CIIETBbIX W CHA0OBHUIAIIMX OOYYAIOUIMXCS: yYMEHHE HCIONB30BaTh PENbe(PHO-TOUCHHYIO CHCTEMY
o0o3HaueHuit JI. bpaiins mist 3anmucu XuMudeckux GopMyi.

11 KJIACC

[IpenMeTHBIE pe3yNbTaThl OCBOSHUS Kypca «O01as 1 HeOpraHMYECKas XUMHUs OTPAKAOT:

c(OPMHUPOBAHHOCTh MPE/CTABICHUI: O XHMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, POJIHM XMMHUH B TO3HAHHWU SBICHUH TPUPOJIBI, B HOPMUPOBAHWU MBIIUICHHS U KYJIBTYPbl JIUYHOCTH, €€
(YHKIMOHANBHOW T'PaMOTHOCTH, HEOOXOMUMOHM JJIsl pelIeHUs TPAKTHUYECKHX 3aJad M DKOJOTMYECKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO M IMIPUPOIHON Cpeie;

BIIQJICHAE CHCTEMOW XHMMHUYECKUX 3HAaHUWM, KOTOpas BKJIFOYAET: OCHOBOIOJATAIONINE ITOHSTHUS
(XUMHMYECKMIA 3JIEMEHT, aToOM, HM30TOm, S-, P-, d- 3JEeKTPOHHBIE OpOWTANM aTOMOB, MOH, MOJIEKYNa, MOJb,
MOJIApHBIAH  00BEM, BAJIEHTHOCTh, JJIGKTPOOTPULIATEILHOCTh, CTENCHb OKHCICHHS, XWUMHU4YeCKas CBS3b
(KoBaJleHTHAsI, MOHHAS, METAJLUTUYECKAsl, BOJIOPOIHAS ), KPUCTAIUITMYECKAS PEIIETKA, THITHI XUMHUYECKUX PEAKIIHIA,
PacTBOpP, DJIEKTPOIMTHI, HEAJICKTPOIMUTHI, 3JCKTPOIMTHYECKAs AMCCOLMALINS, OKUCIMTEIb, BOCCTAHOBHUTEIIb,
CKOPOCTh XHUMHYECKOH pEeakIuy, XMMHYECKOEe PaBHOBECHE); TEOPUH M 3aKOHBI (TEOPHUS DIEKTPOIUTUIECKOU
JUccoluanyn, nepuoandeckuii 3axkon /1. M. MennaeneeBa, 3akOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPaHECHUs
Y TIpEBpallleHUs SHEPTUU TPU XUMHYECKHX pEaKIUsaX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHH,
MHPOBO33PCHUYCCKHUE 3HAHUA, JICKAIIUEC B OCHOBE IMOHHMMaHUA NPHUYUHHOCTH U CUCTEMHOCTH XUMHYCCKUX
SIBIICHUH, (DaKTOJNIOTUYECKHE CBEJICHUS O CBOWCTBaX, COCTaBe, MOJIYYCHMH M O€30MacHOM HCIOJIH30BAaHUU
BXHEHIIINX HEOPTAaHUYECKHX BEIIECTB B OBITY U MPAKTHYECKOH IEATEIIbHOCTH YeJI0BEKa,

C(i)OpMI/IpOBaHHOCTB YMCHI/II\/’I BBIABJIATE XapaKTCPHBIC ITPU3HAKU HOH?ITPIfI, YCTaHaBJIMBATh UX B3aUMOCBA3b,
WCTIOJIB30BaTh COOTBETCTBYIOIINE ITOHSTHS TPH OIMIMCAHUN HEOPTaHUYECKUX BEIIECTB U UX MTPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOJIE30BaTh XUMUYECKYIO CUMBOJHMKY JUISI COCTaBICHHS (DOPMYJI BEIIECTB
M ypaBHCHHMH XHUMHUYECKHUX peakiui, cucrtemaTuueckyro HomeHkiaarypy (IUPAC) u TpuBualbHbIC Ha3BaHHS
OTJCTHHBIX HEOPTaHMYECKUX BeliecTB (YyrapHbIN ra3, YIIeKHCIbIH ra3, aMMHUakK, TanéHas W3BecTh, HeraméHas
W3BECTh, IUTHEBAS COJA, IUPUT U JIPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHHU OMPECNIATh BAJICHTHOCTh U CTEICHb OKHCICHUS XUMHUYECKUX 3JICMCHTOB B
COCJIMHEHMSX pa3IMYHOTO COCTaBa, BWJI XUMHYECKOH CBs3M (KOBaJICHTHAs, WOHHAs, METaIMYecKas,



BOJOPOHAS) B COETUHEHHSIX, THIT KPUCTAJUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKY IS pHAS,
WOHHAS, METAJUTMYECKAas ), XapaKTep CPeIbl B BOJAHBIX PACTBOPaX HEOPTAaHHMUYECKUX COCTUHEHHIA;

c(hOpMUPOBAHHOCTh YMEHUH YCTAHABJIMBAThH MPUHAICKHOCTh HEOPTAHUYECKHUX BEIIECTB MO MX COCTaBy K
OTNpeIeIEHHOMY KIIACCY/TPYIIE COSAMHEHUH (MPOCThIC BEIIECTBA — METAJLIBI U HEMETAJUIbI, OKCUIbI, OCHOBAHMUS,
KHCJIOTBI, aM()OTEPHBIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCT, YMEHHH pPACKpbIBaTh CMBICT mepuoamdeckoro 3akoHa J[. W. MengeneeBa u
JIEMOHCTPHUPOBATH €TI0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEILHYIO U MPOTHOCTHYSCKYHO (YHKIINN;

c(hOpMHUPOBAHHOCTH YMEHUH XapaKTepHU30BaTh JEKTPOHHOE CTPOSHHE ATOMOB XUMHUYECKUX AIEMEHTOB 1—
4 nepuonoB lleprnomnueckoit cucteMsl xuMuiecknx d1emenToB Jl. M. MenaeneeBa, UCTIONb3ys MOHATHS «S-, P-,
d-a7eKTpOHHBIE OPOUTATNY», «IHEPTETHUYCCKHE YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH H3MEHCHHsS CBOMCTB
XUMUYECKUX DJIEMEHTOB M HUX COCAMHEHHM MO mepuoaaMm u rpynnam lleproamdeckoil CUCTEMBl XUMHUYECKUX
anemenToB JI. 1. Menneneena;

c(OpPMUPOBAHHOCThL ~ YMEHHM  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIME XUMHYECKHE CBOWCTBA
HCOPraHMYCCKUX BCHICCTB PA3JIMYHBIX KJIIACCOB, MOATBEPKAATH CYHICCTBOBAHHC Te€HETUYECKON CBS3U MEXKOYy
HEOPTaHUYECKUMH BEIECTBAMHU C TIOMOIIBI0 YPAaBHEHUH COOTBETCTBYIONNX XHMAYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTH YMEHHUS KIIACCUPHUIIIPOBATh XUMUIECKHE PEAKITUH 110 PA3IMYHBIM MTPH3HAKAM (YUCITY
W COCTaBY pearupyromyx BeUIeCcTB, TSIUIOBOMY 3 (}eKTy peakinu, U3MEHEHHIO CTETICHEH OKUCIICHHSI SJIEMEHTOB,
00paTHUMOCTH PEeaKINH, YIaCTHIO KaTaln3aTopa);

c(hOpMHUPOBAHHOCTH YMEHUH COCTABJIATh YPABHEHUS PEAKIMIA PA3IMIHBIX THUIIOB, TIOJTHBIE M COKpAIIEHHBIC
ypaBHEHHS! peaKiyii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX STH PEaKLUK UAYT 1O KOHLIA;

c(hOpPMHUPOBAHHOCTh YMECHHI MPOBOJUTH PEAKIIMHU, MOATBEPKIAIOIINE KAaUeCTBEHHBINH COCTAaB Pa3IUYHBIX
HEOpPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIHME B BOJHBIX pPacTBOpax
HEOPTraHWYECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh, YMEHHH PACKPBIBATh CYIIHOCTh OKHUCIMTEIHHO-BOCCTAHOBHUTEIBHBIX —PEAKIIMIA
MTOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHCa dTHX PEeaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHHUH OOBSACHATh 3aBUCUMOCTH CKOPOCTH XWMHUYECKOH PEaKkIMU OT Pa3IHUIHBIX
(haKkTOpOB; XapaKkTep CMEILECHUS XMMHYSCKOTO PABHOBECHUS B 3aBUCMMOCTH OT BHEIIIHETO BO3JCHCTBHS (TIPUHIIUIT
Jlelllarense);

c(hOpPMUPOBAHHOCT, YMEHHH XapakTepu30BaTh XWUMHYECKHE IMPOIECCH], JIeKallie B OCHOBE
MPOMBIIIICHHOTO TIOJYYCHHSI CEPHOM KHUCJIOTHI, aMMHaKa, a Takxke C(HOPMHUPOBAHHOCTH MPEJCTABJICHUN 00
OOIIMX HAYYHBIX MPUHIIMIAX H IKOJOTHYECKHUX MMPOOJIeMax XHMHUIECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh, YMEHWH MPOBOJUTH BBIYMCIEHHUS C HWCIIONB30BAHUEM TIOHSATHS «MaccoBas OIS
BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUH Ta30B MPH XUMHUECKUX PEaKIMAX, MACChI BEIIECTBA WIH 00bEMa
ra3oB 10 W3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
TEII0BOTO 3(deKTa peakyyi Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB, NPEBPAIIECHUS M COXPAaHEHHS
SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHMH COOJIIOATh MpaBUiia MOJIb30BAHUS XUMHUYECKON MOCYm0i U j1abopaTOpHBIM
000pyI0BaHHEM, a TAK)Ke MPaBKjIa OOPAICHHs C BEIIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIMSAMHU 110 BHIMOJTHEHUIO
J1a00PATOPHBIX XUMUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH U BBHIMOJHATH XUMHYECKUIH JKCIIEPHUMEHT (pa3lioKeHHe
MepOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTalM3aTopa, OMpEAENICHHE Cpeabl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCATBHOTO HWHIUKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIUH, PEeaKI|H
MOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIMu Ha Cynb(]ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUSI,
PEIICHUC JKCICPUMECHTAJIBHBIX 3aJdad [0 TEMaM «MeTtamaely U <<HeMeTaHHBI») B COOTBCTCTBUM C IpaBUIIaMHU
TEXHUKH OE€30MacHOCTH TpH OOpalleHHH C BEIIeCTBAMH M J1a00paTOPHBIM OOOPYJIOBaHHEM, MPEACTABIATH
pe3yNbTaThl XMUMHYECKOTO JKCIIEPUMEHTa B (OpMe 3allMCH YpaBHEHHH COOTBETCTBYIOIIUX PEaKIUi H
(hopMyTpPOBATH BEIBOJBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATH XMMHUYECKYI) HH(OPMAIUIO, TONIy4aeMylo M3
Pa3HBIX UICTOYHUKOB (CpeICTBa MAaCCOBOM KOMMYyHHKaINuU, MIHTepHET U ApYyTHX);

c(OPMHPOBAHHOCTHh YMEHHI COOIONIATh MPaBUIIa SKOJIOTHUYECKH I1EIecO00pPa3HOro MOBEJCHHS B OBITY U
TPYIOBOH JIEATENIFHOCTH B LEISIX COXPAaHEHHUS CBOETO 370POBhS M OKPYIKAIOIIEH MPUPOIHON CPebl, 0CO3HABATD
OMAacCHOCTb BO3JCHCTBHUS Ha >KHUBBIC OPraHU3MBl OIMpPENEIEHHBIX BEIIECTB, MOHMMas cMbich mokazatens [IJIK,
MOSICHATh Ha TPUMEpPax CHOCOObl YMEHBIICHUS W TPEAOTBPAIICHHUS MX BPEAHOTO BO3JCHCTBHS Ha OPraHU3M
YeII0BEeKa;



Uil 00ydaroIuXcs € OrPAaHWYEHHBIMH BO3MOXKHOCTSIMHM 3[0POBbS: yMEHHE INPUMEHSTh 3HaHUSA 00
OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHMSI BEIECTB U XHMUYECKUX SIBIICHUM;

Ul CTEeTbIX U cHabOBHIAIIMX OOYYalOUIMXCS: YMEHHE HCIIONB30BaTh PENbEPHO-TOUCUHYIO CHCTEMY
0003HaYeHU I JL bpaiins ibis: 3aIUCH XUMHUYECKUX ¢dopmy.



TEMATHUYECKOE IIVIAHUPOBAHMUE 10 KJIACC

KosnuecTBO 4yacon JJ1eKTPOHHBbIE
N HauMeHoBaHuUe Pa3/ieJioB H T€M MPOrpaMMbl K I (pposrIe)
n/n pasa porp Beero 061-ITp0.]'lI>Hl>Ie pﬁaKanecKne 0GpazoBaTENBHbIE
padoTsI padoThI pecypebi
Pasnen 1.TeopeTnyeckne 0CHOBbI OPraHU4eCKOH XUMHH
11 ITpeamet opranuyeckoit XumMuu. Teopust CTPOCHHS OPraHUIECKHUX 3 1 0 bu6nuoreka [JOK
' coeaunennii A. M. Bytieposa https://m.edsoo.ru/ff0d210c
Uroro no pazneny 3
Pasnen 2.Yraesoaopoast
2.1 [penenbHbIC YrIIeBOAOPOIbI — aJKaHBI 2 0 0 ‘ https://m.edsoo.ru/ff0d2a6c
2.2 HemnpeenbHbie yIieBOOPOIbI: aJKCHBI, KA THECHbI, ATKHHbBI 6 0 1 ‘ https://m.edsoo.ru/ff0d227e
2.3 ApoMaTHYecKue YIieBOI0POIbI 2 0 0 ‘ https://m.edsoo.ru/ff0d23dc
2.4 [Tpupo/IHbIe HCTOYHUKH YIIIEBOIOPOIOB M X MepepaboTka 3 0 0 ' https://m.edsoo.ru/ff0d26ca
HUroro mo paznemy 13
Pa3nen 3.Kuciopoaconep:kauiue opraHnyecKue coeIMHEHUs1
3.1 Cruptel. Deron 3 0 ‘ 0 ‘ https://m.edsoo.ru/ff0d2be8
3.2 Anpaeruabl. KapooHoBbie KHCIOTBI. CIOXKHBIE S3QHUPBI 7 0 ‘ 1 ‘ https://m.edsoo.ru/ff0d2a6¢c
3.3 Yri1eBojibI 3 0 | 0 ' https://m.edsoo.ru/ff0d2d50
Hroro o pasneny 13
Paszpnen 4.A30Tconep:xaniue opranHudecKie coeJuHeHust
4.1 ‘ AMuHBL. AMHHOKHUCIIOTHI. benku 3 0 0 ' https://m.edsoo.ru/ff0d2eae
HUroro mo paszueny 3
Paszpnen 5.BbicOKOMOIEKY/ISIPHBIE COCAUHEHHUS
51 ‘ ITnactmaccel. Kay4ayku. BosokHa 2 0 | 0 ' https://m.edsoo.ru/ff0d323c
HUroro mo paszueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

11 KJIACC

KosunuecTBO yacon JJ1eKTPOHHBbIE
. (undposbie)
Ne n/m HaumeHoBaHMe pa3aesioB U TeM NPOrPAMMbI Beero KOﬁHTpO.]'[])HLIe Hpalc;nqecx 0BPA30BATETBHBIC
padoTbI ue padoThbl pecypesr

Pasnen 1.TeopeTrnueckne 0CHOBbI XMMHH
11 Crpoenne atoMoB. [lepuoanueckuii 3akon u Ilepuognueckas 3 0 0 bubnuoreka [IOK

' cucTeMa XuMudeckux aneMentoB JI. Y. MenaeneeBa https://m.edsoo.ru/ff0d210c
1.2 Crpoenue BeuiecTBa. MHOroo0pasue BEIIECTB 4 0 0 https://m.edsoo.ru/ff0d210c
1.3 XMMHYECKHE pPeaKInuu 6 1 1 https://m.edsoo.ru/ff0d210c

HUroro mo paznemy 13

Paznen 2.Heopranudeckasi XuMusi
2.1 MerTasuibl 6 0 1 https://m.edsoo.ru/ff0d2a6¢c
2.2 Hewmerasuist 9 1 1 https://m.edsoo.ru/ff0d227e
2.3 CBs13b HEOPraHUYECKUX U OPTaHUUYCCKUX BEIICCTB 2 0 0 https://m.edsoo.ru/ff0d23dc

HWroro no pazueny 17 https:/

Pa3znen 3.Xumusi u :KM3Hb
3.1 XWMHUS U )KU3HD 4 0 0 ' https://m.edsoo.ru/ff0d323c

HUroro mo paznemy 4

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d323c

IHOYPOUYHOE IINTAHUPOBAHME 10 KJIACC

KoanuecTBo yacoB

Ne Hara DJIeKTpOHHBIE HU(POBLIE
n/ Tema ypoka Bce Koutpoabnbie | IIpakrHuecku U3y4eHust o0pa3oBaTe/IbHbIE
n ro padoThI e padoThI pecypcbl
mian | ¢pakr
L | oprammcorolt xmmemn, 6 sosmactonemmt, samee 1 0 0 05.09 Bubmorexa IOK
P ’ P e https://m.edsoo.ru/ff0d210c
3HAUCHHE.
o Teopus cTpoenns opranuueckx coeuuermii A. M. 1 0 0 12.09. https://m.edso0.ru/ff0d210c
BytiepoBa, e€ OCHOBHBIE IOJIOKEHUS
3 BxonHas amarHocTuka (KOHTPOJBHAS padoTa). 1 1 0 19.09.
Pabora Hax ommbkamu. [Ipeacranenue o knaccupuxKanum
4 OpraHMYecKux BemecTB. HomeHkmarypa (cucremaruueckas) u 1 0 0 26.00. https://m.edsoo.ru/ffod210c
TPUBHAIbHBIC HA3BaHUS OPraHMYECKUX BEIIECTB. AJIKaHBL:
COCTaB M CTPOCHHUE, TOMOJIOTHYCCKHUH Psifl
5 MertaH U 3TaH — MPOCTEHIIKE PEICTABUTENIN ATKaHOB 1 0 0 03.10. https://m.edsoo.ru/ff0d2a6c
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 0 0 10.10. https://m.edsoo.ru/ff0d227e
7 DTHIICH U IPOIIMICH — NPOCTEHIINE NPEICTABUTEIN aJIKCHOB 1 0 0 17.10. https://m.edsoo.ru/ff0d23dc
8 WHcTrpykTrax no Th. HpaKTI/I‘EeCKaH pabdora Ne 1 «Ilomyuenue 1 0 1 24.10. hitps://m.edso0.ru/ff0d26ca
ITUJICHA U U3YyYCHHUE €r0 CBOMCTBY
Anxanuensl. Byranuen-1,3 u metunoyranuen-1,3. [onydyenue .
9 1 0 0 14.11. https://m.edsoo.ru/ff0d2a6c
CHHTETHYECKOTO Kay4uyKa U Pe3HHBI
10 ATKUHBI: COCTaB U oco6eHEIOCTVH CTPOEHUSI, TOMOJIOTUYECKHI 1 0 0 2111 https://m.edso.ru/ffod227¢
psi. ALIeTHIIEH — NPOCTEHIINIA PEeICTaBUTENb AJIKHHOB
11  BbIYKCICHHUS 110 YPABHEHUIO XUMHUYECKON PEAKIHN 0 0 28.11. https://m.edsoo.ru/ff0d23dc
12 | ApeHbl: 0eH30:1 U TOTY0I. TOKCHYHOCTH apEHOB 0 0 05.12. https://m.edsoo.ru/ff0d26ca
13 | [eHETHUECKA CBA3b YIICBONOPOIOB, MPHHAMIEKANIMX K 1 0 0 12.12. https://m.edsoo.ru/ff0d2a6c
pa3IUYHBIM KJaccaM
14 | KouTpoJbHas pa6ora 3a 1 moayroaue. 1 0 0 19.12. https://m.edsoo.ru/ff0d227e
Pabora Hayx ommbkamu. [IpupoaHbIe HICTOUHUKH
15  yrieBomoponOB: MPUPOAHBIN I'a3 U MOMYTHBIE HEPTIHBIC Ta3bl, 1 0 0 26.12. https://m.edsoo.ru/ff0d23dc
HeTh U MPOIYKTHI €€ nepepaboTKH.
16  IIpupoaHbIe HCTOYHUKH YTICBOAOPOIOB: IPUPOIHBIN Ta3 U 1 1 0 09.01.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

NOIMyTHBIE He()TSHBIE ra3bl, HeQTh U MPOAYKTHI €€ mepepadoTKU
[IpenenpHble OAHOATOMHBIE CIIUPTHL: METAHOJ U ATAHOJ.

17 1 0 0 16.01. https://m.edsoo.ru/ff0d2a6c
Bonpopoanas cBs3b

18  MHOroaToMHBIE CIIHPTHL: THIEHTIIMKOND U TIIHIEPUH 1 0 0 23.01. https://m.edsoo.ru/ff0d227e

19 CI)erion: CTPOCHHE MOJICKYJIbI, (PU3HUYECKHE U XUMUUECKUE 1 0 0 3001 https://m.edsoo.ru/ffod23dc
CBOICTBa, IPHMECHEHHUE

20 | Ampaeruasl: hOpMaIbACTHA U AllCTATBACTHI. AIICTOH 1 0 0 06.02. https://m.edsoo.ru/ff0d26ca

21 OIHOOCHOBHBIC MPEACITbHBIE KAPOOHOBBIC KUCIIOTHI: 1 0 0 13.02. https://m.eds00.ru/ffod2bes
MypaBbUHAs U YKCYCHasi

29 WHCTpyKTaX MO T]E.HpaKTquCKa;[ pabota Ne 2 «CBoiicTBa 1 0 1 20.02. https://m.edsoo.ru/ffod2a6e
pacTBopa YKCYCHOM KHUCIOTBD)

23 CreaprHOBasI U OJICUHOBAsI KUCIIOTBI, KaK PECTABUTENN 1 0 0 2702, https://m.eds00.ru/ffod2d50
BBICIIIHX KAPOOHOBBIX KHCIIOT

24 Mfzma KaK COJIU BBICIIUX KapOOHOBBIX KHUCJIOT, HX MOIOIIIEE 1 0 0 05.03. https://m.edsoo.ru/f0d2bes
JICHCTBHE

o5 CroxHble 3QUPBI KaK TPOU3BOJHBIC KAPOOHOBBIX KUCIOT. 1 0 0 12.03. https://m.edsoo.ru/ffod2a6e
I'unponu3 crnoxxHbIX 3QHpoB

26 JKupbl: rHAPOIH3, TPHMEHEHHE, OHOIOTHYECKas POJIb KHPOB 1 0 0 19.03. https://m.edsoo.ru/ff0d2d50

g7 | YIVIBOILL: COCTaB, KIaCCHHKauus. Baxneiiume 1 0 0 09.04. https://m.edsoo.ru/ff0d2bes
HpeICTaBUTENH: TJIF0K03a, PPyKTO3a, caxaposa

28  Kpaxmai u 1emnono3a Kak MpHpPOIHbIE TOJTHMEPBI 1 0 0 16.04. https://m.edsoo.ru/ff0d2a6c

29 | AMHHBI: METHIIAMUH W aHUJIAH 1 0 0 23.04. https://m.edsoo.ru/ff0d2d50

30 AMHHOKHCIIOTHI KaK aM(pOTepHbIe OPraHUMIECKHE COSTHHEHUS, 1 0 0 30.04. https://m.edso0.ru/ffod2bes
ux Onosoruueckoe 3Hauenue. [lenTumpl

31  benku Kak MpUpOIHBIC BBICOKOMOJICKYIISIPHBIC COCAUHECHUSL. 1 0 0 07.05. https://m.edsoo.ru/ff0d2a6c

32 | TIlpomMeXyTOUHBI KOHTPOJIb (KOHTPOJILHASI padoTa). 1 1 0 14.05.

33 PaGora Hajx omubKaMu. OCHOBHBICVHOHSITI/IH XUMHHA 1 0 0 21,05, https://m.eds00.ru/ff0d323c
BBICOKOMOJICKYJISIPHBIX COCTHHCHUIA

34 OcHOBHbIE METO/IbI CHHTE3a BHICOKOMOIIEKYIAPHBIX 1 0 0 28.05. https://m.edsoo.ru/ff0d323c
coenuHenuid. [lractMaccsl, KaydayKu, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2
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11 KJIACC

No KoauyecTBo 4acoB DJIeKTPOHHbIE
E/ Tema ypoka Beero KonTpoabHbie IIpakTnyeckue Aara :)Ig[?al;?)il;eenbnue
padoThI padoThI pecypest
IUIaH daxr
1 Wuctpykrax o Th Ha Havano yueOHOro rojga. XUMUYESCKHMA 1 0 0
3eMeHT. AToM. DIIeKTpOHHAs! KOH(PHUTYpaIHsi aTOMOB
Tlepuonuueckuit 3aKoH u [lepuognyeckas cucTeMa XUMHUECKUX
2 anementoB JI. Y. MenneneeBa, ux CBA3b C COBPEMEHHOM 1 0 0
TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOUCTB XMMHUUECKUX JIEMEHTOB
3 U UX COCAMHEHUH M0 TPyMIIaM U mepruoaaM. 3HAaUCHHE 1 0 0
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI XUMUYECKUX 3JIEMEHTOB
J.W. MenneneeBa B pa3BUTUH HAYKU
4 Crpoenue BeniecTBa. XUMHUYECKAs! CBSI3b, €€ BUbL; MEXaHU3MbI 1 0 0
o0pa3oBaHHs KOBAJICHTHOM CBs3H. BOIOpOIHAS CBS3b
5 BaneHTHOCTB. DNEKTPOOTPULIATEIbHOCTh. CTENEHb OKUCICHUSL. 1 0 0
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUS
6 [Tonsitue 0 qucnepcHBIX cucTeMax. VICTHHHBIC U KOJUTOUIHBIC 1 0 0
pacTBopbl. MaccoBasi 10Jisl BEIIECTBA B pacTBOpE
Kinaccudukaius 1 HOMEHKIIATypa HEOpPraHHYECKUX
7 coenuHeHM. [ 'eHeTHIecKas CBsA3b HEOPTAaHUYECKUX BEIIECTB, 1 0 0
Pa3IMYHBIX KIACCOB
Knaccudukanus XaMU4eCKUX peakiiid B HEOPTaHMYECKOH U
8 OpTraHUYECKON XUMUHU. 3aKOH COXPAHEHHUS MACCHI BEIIECTB; 1 0 0
3aKOH COXPAHEHMSI U MPEBPAIICHHS SHEPTHH MPH XUMHISCKIX
peaKLusIxX
9 Cxopocts peaknun. OOpaTuMbIe peakini. XUMHIECKOe 1 0 0
paBHOBECHE
10 Unctpykrax no Th.IIpaktndeckas padorta Ne 1. «Bnusiaue 1 0 1
pPasTUIHBIX (AaKTOPOB HA CKOPOCTH XUMUIECKON PEAKITHI
Onekrponutuyeckas auccouuanus. [loHsaTue o BOIOpOAHOM
11 | nokasatene (pH) pactBopa. Peakiiun noHHOrO oOMeHa. 1 0 0
I'maponn3 opraHmdecKuX U HEOPTraHMIECKUX BEIECTB
12 OKHCIIUTETFHO-BOCCTAHOBUTENNBbHBIE peakiuu. [lonsaTue 06 1 0 0

QJICKTPOJIM3C PACIJIaBOB U paCTBOPOB coJieh




KouTponbHas pabota 1o pazaeny «TeopeTHueckre OCHOBBI

13 1 1 0
XUMUU»
Mertanel, ux nonoxxenue B [lepuonnveckoii cucreme

14 | xumuyeckux annemenToB JI. . MeHneneeBa 1 0COOCHHOCTH 1 0 0
crpoeHus aroMoB. OOIHe GU3HIECKHEe CBOMCTBAa METAJNIOB

15 CrutaBbl METa/uIOB. DJIEKTPOXUMHUUECKUH Psii HATIPSDKCHUN 1 0 0
METaJJIOB

16 XuMHYeCKHe CBOMCTBA BAKHEHIITNX METAIIIIOB (HATPHH, KaJIHH, 1 0 0
KaJIBIUI, MATHUAHN, ATFOMUHUI) U UX COSAMHCHUH

17 | Xumudeckue CBOWCTBA XpOMa, MEJIU U UX COSAMHCHUIN 1 0 0

18 = Xumuueckue CBOWCTBA LMHKA, )KeJe3a U UX COCTUHEHUH 1 0 0

19 Huctpykrax no Th.[lpaktuueckas padora Ne 2. "Pemenne 1 0 1
AKCIIEPUMEHTANBHBIX 3a7a4 1o Teme «MeTambn"
Hewmerannsl, ux nonoxenue B [lepuonnueckoit cucteme

20  xmmmdeckux snemeHToB JI. 1. MenaeneeBa u 0COOEHHOCTH 1 0 0
CTPOCHUS aTOMOB

21 ®du3nveckrie CBOMCTBa HEMETAIUIOB. AJIIOTPOIIHS HEMETAIIJIOB 1 0 0
(Ha mpuMepe KUCIIopoaa, cepsl, hochopa u yriepoaa)

22  XWMUYECKHE CBOMCTBA I'aJIOTEHOB, CEPhI U UX COCTUHCHUIN 1 0 0

23 | XuMHU4YECKHUe CBOWCTBA a30Ta, pocodpa U UX COCTUHECHUI 1 0 0

24 | XuMUYecKue CBOICTBA yriepojia, KpeMHHUS U UX COSINHEHHI 1 0 0

25 | [IpuMeHeHHE BaXXHEHITNX HEMETAIUIOB U MX COSTUHEHUI 1 0 0
O06o00m1eHne 1 cuctemMaTu3ays 3HaHUK 1o TeMe «Hemeramib.

26  Bpruncienwus 1o ypaBHEHUSIM XUMUYECKUX PEAKIIUN U 1 0 0
TEPMOXUMHYECKHE PACUETHI

27 Wuctpykrax o Th.IIpaktndeckas padota Ne 3. «Penrenue 1 0 1
SKCTIEPUMEHTAIBHBIX 3314 1o Teme "Hemeramisr"»

28 | KonTtponbHas pabora mo temam «Metamsy u «Hemerambn 1 1 0

29 Heoprannueckue u oprannieckue KUciaoTsl. Heoprannueckue u 1 0 0
OpraHUYeCKUe OCHOBAHUS

30 AmdoTepHbIe HEOPraHUYECKUE U OPTaHHYECKHE COSTMHECHUSI. 1 0 0
['eHeTnueckast CBsI3b HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB

31 Ponp xumum B 00ecriedeHnH 3KOIOTHUECKOM, SHEPreTUIECKON 1 1 0 0
NHUIIEBOH 0€30MaCHOCTH, PA3BUTHH MEIULIMHBI

32 | IlpeacraBieHust 00 OOLIMX HAYYHBIX MTPUHIIMIIAX 1 0 0




ITPOMBITIJICHHOT'O ITOJIYYCHU A BaKHEUIITNX BEIICCTB

33

YenoBek B MHUPE BCUICCTB U MAaTCpUAJIOB

34

XuMUs 1 370pOBbE YEIOBEKa

OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

34




YUEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O MTPOLLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Xumus, 10 kmacc/ I'abpuensu O.C., O01IecTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTHIO «/IPODAY;
AxtnmonepHoe o61ecTBo «M3natenberBo «IIpocBenieHney

» Xumus, 11 kmacce/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIOHEPHOE 0OIIECTBO

«3narenbcTBO «IIpocBerieHue»

METOIUYECKHUE MATEPUAJIBI JIUISA YUYUTEJISL

Xwmus. 10x1.: KorTponbHEIE B poBepouHbie padboThl K yueoHuKy O. C. I'abpuensaa «Xumus. 10» / O.
C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: Jlpoda, 2017.

Xumust. 11xm.: KorTpossHbie U poBepouHbie paboThl kK yueOHuky O. C. 'abpuensna «Xumus. 11» / O.
C. I'abpuensn, I1. H. Bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2020.

T'abpuensu O. C., Bocko6orinukosa H. I1., Slurykosa A. B. Hacronpnas kaura yautens. Xumus. 10-
11kn.: Meroauueckoe mocooue. - M.: Jpoda, 2019.

I'aopuensa O. C., Octpoymos U. I'. HactonpHas kHura yuutess. Xumus. 11-11ki1.: Meroauyeckoe
mocobwue. - M.: Jlpoda, 2019.

I'a6puensu O. C., Amykosa A. B. Terpanp asst 1abopaTopHBIX OMBITOB U MpakTHIeCKuX padot. 10-
11kin. K yuebnuky O. C. I'abpuensina «Xumus. 10-11kmace». M.: Ipoda, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru T"azera «Xumus» 1 caifT it yauTess «51 umy Ha ypok
XUMHH
http://him.1september.ru Enunas kosutekiust LIOP: TIpeameTHast KOIEKIUS
«Xumus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
akcriepuMenThl: xumust. Kosekius Poccuiickoro o01ieo06pa3oBaTesIbHOTO MOpTaia
http://experiment.edu.ru AJIXUMUK: caiir JI.1O.
Anuk6epoBoii
http://www alhimik.ru Bcepoccuiickas omuMInana mKoJI-HUKOB 110
XUMHH
http://chem.rusolymp.ru Opranudeckasi XUMHSL: JJISKTPOHHBIA YUSOHHK IS
CpeJIHEN IKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XHMUH:
SIICKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpBITHII KOJUTEHK: XUMUSI
http://www.chemistry.ru JlucTaHIMOHHAS OJIMMITHAA IT0 XUMUH:
TEJIEKOMMYHHKAIIMOHHBIN 00pa30BaTEeIbHBII MTPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JIncraHmoHHbIE
IBPHUCTHYECKHIE OJUMITHAIBI [TO XHUMHUH.
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