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MMOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMHM Ha YpOBHE CpeIHEro oo1ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanum»,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (enepalbHOi 00pa30BaTeNIbHOW MpPOTrpaMMbl CpPEeIHEro
obmero ob6pazoBanus (POIl COO), npencraBneHHbIX B DenepagbHOM TOCyIapCTBEHHOM
obpasoBatesnbHoM ctanaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOro npeamera
«XuMus» B o0OpazoBaTelbHbIX opraHuzanusax Poccuiickoit @enepanuu, pearu3yroOIUX
OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
BocnuTaHus B Poccuiickoii @Penepamun Ha mnepuox g0 2025 roma» (Pacmopsokenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOIXOAOB K pa3paboTKe MporpaMmbl IO XUMHH, K OIPEIEICHUI0 00Iei
CTpaTeruu 0OyueHHsI, BOCIIUTAHHS U PAa3BUTUSL O0YYAIOMIUXCS CPEACTBAMH y4eOHOTO MpeaMeTa
«Xumust» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWIM KOHIENITYyaJIbHBIC TOJIOKECHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNiel, coJepKaHMs, pe3yJlbTaToB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, IOJy4aeMO€  BBIIYCKHUKAaMH  0011e0o0pa3oBaTeIbHON
OpraHu3aluM, SBISETCS HEOThEMJIEMOM YacThio HX 00pa3oBaHHOCTH. OHO  CIIYKUT
3aBepILIAIONIMM 3TallOM peaju3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEeH, NPUCYIIUX LEJIOCTHOM CHUCTEME XMMHUYECKOro 00pa3oBaHMs. OTH LEHHOCTH
KacaloTCsl TIO3HAHUS 3aKOHOB INPHPOJIbL, (hOPMUPOBAHHMS MHUPOBO33PEHHS M OOLIEH KyIbTYpbI
YelloBeKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
NpUPOJHOH cpene. PeanusyeTcs xuMudeckoe oOpa3oBaHue 00YYaIOLIMXCS Ha YPOBHE CPEIHETro
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO mpeamera «XUMHS», COACPKAHUE U TOCTPOCHUE
KOTOpPOTO ONpeJieleHbl B MporpamMme IO XUMUU C Y4ETOM CHEeUU(PUKU HayKd XHMHH, €€
3HAa4YeHHUs B MIO3HAHUM MPHUPOJIBI U B MaTEPHUATIBHOM JKU3HU OOIIECTBA, a TAKKE ¢ YUETOM 00X
Leae ¥ NPUHILIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO OOILEro
obpazoBanus B Poccuiickoii @eneparuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HIpaeT 0coOyi0 pojib B COBPEMEHHOM
LUMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyabTypbl. OHa BHOCHUT CBOHl BKJaja B
(bopMHpOBaHKE PAIIIOHAIEHOTO HAYYHOT'O MBIIUIEHHS, B CO3[JaHHE 1IEJIOCTHOIO MpeICTaBIECHU
00 OKpYXaIoIlleM MUpPE KaK O €JIMHCTBE MPUPOABI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHHUS BELECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMoOAEWCTBYST C€ JpPYrUMH €CTECTBEHHBIMH HayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YacCThbl0 MHMPOBOH KYJIbTYpbl, HCOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HHM Ka)kJoro wieHa oOmiectBa. CoBpeMEeHHAs XUMHS KaK Hayka CO3HMJATeNIbHAs, KaK HayKa
BBICOKMX TE€XHOJIOTUH HalpaBjieHa Ha pellleHue I100aJbHbIX MPoOJIeM YCTOWYMBOTO pa3BUTHUS
YeJ0BEUECTBA — CBIPbEBOM, JHEPreTUYECKOM, NUIIEBOM, 3KOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 37J0POBbS.

B coorBeTcTBUM C OOUIMMHM LENSIMH M HPUHLMIAMU CpPEAHEro OO0IIero oOpa3oBaHUA
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbIil ypOBEHb U3YYEHUS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOJTOTOBKY OOYYalOUIMXCs, HEOOXOIUMYIO UM IS
BBIPaOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHUS B KH3Hb COLUYMA,
MIPOAOIDKEHH 00pa30BaHus B pa3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsitoliuMH  1peAMeTa «XuUMUs» SBIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
XUMHus» U «OO011ast 1 HeopraHUyeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP>KaHUsI KOTOPBIX



SBJISIFOTCS. OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUHN M0 HEOPTaHUYECKOH XUMHH (C BKIIOUEHHEM
3HAHUWA U3 OOIIEH XMMHM) U OpraHu4YecKor XuMuu. PopMUpPOBaHUE JAHHOW CHCTEMbI 3HAHUMN
IIpU M3Y4YEHHUU IpeaMeTa O0eCHeunBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUI XUMHH.

CrpykTtypa conepxkanus KypcoB — «Oprannueckas xumusi» 1 «OO0mas 1 Heoprauudeckas
XUMHUs» cHOpMUpPOBaHA B IIPOrpaMMe 10 XUMHM Ha OCHOBE CUCTEMHOIO MOJAXOJA K U3YYEHUIO
y4yeOHOro MaTtepuasia M OOYyCJIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpeeNIEHHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOH XHWMHU BEIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHYECKOH TEOPUH CTPOEHUS OpPraHMYECKUX COEJUHEHUH, a
TaK)KE€ Ha YPOBHE CTEPECOXUMHUYECKUX U AJIEKTPOHHBIX MPEICTABICHUH O CTPOCHMM BEILIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBAaX HAIOTCA B Pa3BUTUM — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHHU IOJIy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero 0O0pa30BaHUs MEpBOHAYAILHBIC
MIPEICTABICHHUS O XMMHUYECKOH CBSI3U, KIaCCU(UKALMOHHBIX MIPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKLIUH.

[lon HOBBIM yrjioMm 3peHus B NpeaMeTe «XUMHUs» 0a30BOro ypOBHS paccMaTpUBaeTCs
U3YyYEHHBII Ha YpPOBHE OCHOBHOrO oOOIIEro o00pa3oBaHMsA TEOPETHUECKMH Marepuan |
(aKkTOJIOrMUECKUE CBEJCHHs O BEIECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O61mast 1 HeopraHudeckass XuMus» oOydarolUMCsl MPEJOCTaBISAETCS] BOZMOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHAa C OOLIETEOPEeTHUECKUX U METO/0JOTHYECKUX IO3ULIMMA,
rIIy0Ke TOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIHMH STOr0 3aKOHAa — OT 0000Iaromei o
O0OBACHSIONIEH ¥ IPOTHO3UPYIOIIEH.

Enunast cucreMa 3HaHUN O Ba)KHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUUYECKUX PEAKIHIX, UX CYHTHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
pononHsierca B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  colepKaHUs, HMMEKLUUMU
KYJIbTYpOJIOTHUECKUI M TNPHUKIATHONH XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBSI3U XUMHHM C JpPYTUMH HayKaMH, pacKpblBalOT €€ pojib B II03HABAaTEIbHON U
MIPAKTUYECKON NEATENbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHUIO YBAaXXEHMs K IPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUM M MPAKTUUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHHUKY
OPHEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh WH(POPMALMIO U NPUMEHATH €€ JUIsl IOMOJHEHUs 3HAHUM, pelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIEI0BaTENbCKUX 3aJad. B 1enomM conepkanue
y4eOHOro npeamera « XMMHUsA» JaHHOTO YPOBHS M3Y4YEHUs OPUEHTHPOBAHO Ha (hOPMHUPOBAHUE Y
o0yJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIS1 MOHMMAaHUSA (QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €JUHCTBO HEOPTAHUYECKOTO U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTaBOM U CTPOEHHUEM, T03HABAEMOCTb IPUPOJHBIX SABJICHUN MyTEM 3KCIIEPUMEHTA
U pelleHus] NPOTHBOPEYHA MEXKAY HOBBIMH (paKTaMH M TEOPETUYECKHMMHU IPEANOCHUIKAMH,
OCO3HAaHHE pPOJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOoOsIeM, a Takke NpodiieM cOepexeHus
9HEPreTUYECKUX PECYPCOB, ChIPbs, CO3AaHNUs HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muane pemenust 3amad BOCHUTAHMSA, Pa3BUTHA M COLMAIM3ALUU  00y4aroUIUXcs
IPUHATBIE TPOTPAMMOM MO XMMMH THOAXOJbl K OIPENEICHUIO0 COAEPKAHUS M IMOCTPOCHMS
IpeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIBbHBIX YYeOHBIX NEHCTBUH, MMEIOLINX
0a30Boe 3HaUEHUE [T PA3IMYHBIX BUJOB JIEATEILHOCTHU: PEIICHUs MPoOJeM, MONCKa, aHaIn3a 1
00paboTkn wuHGpOpPMAIMK, HEOOXOAMMBIX JJII TPUHOOPETEHUsS ONbITa MPAKTUYECKOW U
HCCIIEI0BATENIbCKON AESITENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUN XUMMHU.



B mpakTtuke npenojiaBaHus XUMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, TaK U
Ha YpOBHE CpeAaHero oOmero o0pa3oBaHUs, TPU ONpPEACICHHH COJCPIKATEIHHOM
XapaKTepUCTUKU LeJiel M3y4deHHsl IpeJMeTa HamlpaBiIeHHEM IEePBOCTEIIEHHON 3HAaYMMOCTU
TPaIULIMOHHO Tpu3HAETCsT (OPMUPOBAHHME OCHOB XHMHYECKOW HAyKHM Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHUS, INMPAKTHYECKOW MAESATEIHHOCTH YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KynbTyphl. C METOAMYECKON TOYKM 3pEeHHUS TaKoW MOAXOA K
OTIPEICIICHUIO TEJIeH N3YUCHUS MIPEeIMEeTa SBISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH H3YYCHHS TpeaMeTa «XHUMHS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpMHpPOBAaHHME CHCTEMbl XHMHMUYECKHX 3HAHUW KaK BaKHEUIIEH COCTaBIISIOLICH
€CTECTBEHHO-HAYYHONH KapTHHBI MHpaA, B OCHOBE KOTOPOIl JieXkaT KIFOUYEBBIC MOHSTHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPHH XWMHUH, OCBOCHHE sI3bIKA HAYKH, YCBOCHUE U
MOHUMAHWE CYITHOCTH JOCTYIHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHUE IPEACTABICHUI O HAyYHBIX METOJAX MMO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnuid, HeOOXOIUMBIX ISl TPHOOPETEHUSI YMEHHI OPUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHUYECKUX SBJICHHMA, UMCIOIIUX MECTO B MPUPOJIEC, B MPAKTUUCCKOMN U
MOBCEIHEBHOM JKU3HH,

® Dpa3BUTHE YMEHHA U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAONIOACHHWEM U
OOBSCHEHHEM XHMHYECKOTO OHKCIEPUMEHTa, COOJIOACHUEM TMpaBuil 0Oe30MacHOro
oOpallieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTenbHasi XapaKTepUCTHKa TeNield U 3a/1a4 U3y4eHUs TpeMeTa B
MporpaMMe MO XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU
B CHCTeME CpeaHero oodmero ooOpaszoBanusi. CeromHs B MPENoOJaBaHUHW XUMHUU B OOJbIIel
CTeTIeHH OTHAETCS TPEANOYTEHHE NPAKTUYECKOH KOMIIOHEHTE COJepKaHus OOydeHHS,
OpUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeNbHONW  OpraHU3alllu,
BIIQJICIOIIETO0 HE HAOOpOM 3HAHMIA, a (PYHKIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTHUBHOTO TOJYYEHHsI 3HAHUI U MPUMEHEHHs UX B PEaIbHOM >KU3HU JIS pPelleHus
MPAKTUIECKUX 3a]1a4.

B cBs3M ¢ 3THM Tpu HM3YYCHHH TIpeaMeTa «XHMHS» JIOMUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TaKKE LENH U 33]1a4H, KaK:

aganTanus OOydJalIIUXCcs K  YCIOBUSM  JUHAMHYHO  pPa3BUBAIONIETOCS  MHpA,
(GbopMHpOBaHWE WHTEIUICKTYAJIIbHO PpA3BUTOW JIMYHOCTH, TOTOBOH K C€aMoOOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIVSIX, CBI3aHHBIX C BEIICCTBAMH U UX PUMECHEHHEM;

dbopmupoBaHre y OOYYaIOMUXCS KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIICTCHITUH),
HMMEIOIUX YHUBEpPCATbHOE 3HAUCHHE AJIS Pa3IMYHBIX BUJOB JEATEIFHOCTU: PEUICHHs MPoOiIeM,
MOUCKa, aHaluu3a W o00paboTku WHGOpPMAIMK, HEOOXOIUMBIX ISl TMPUOOPETEHUS OTbITa
NESTENbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMHUH, a TaKXke Ui OLIEHKH C
MO3UIUI IKOJIOTUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKHUX TIPOIECCOB
Ha OpraHU3M YeJIOBeKa U MPUPOIHYIO CPENy;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBHUH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIC
TEXHOJIOTHH JIJIsl TOUCKA M aHalu3a y4eOHOU U HAyYHO-TIONYISpHON HHPOPMALIUU XUMHYECKOTO
COJICPKAHMS;



(bopMHUpOBaHKE U PA3BUTHE y 00YUAIOIIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIUICHUS,
HAOIOIATEeIPHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMEI, B
YaCTHOCTH, ITPY TUIAHUPOBAHUH U TIPOBEJCHUN XMMUYECKOTO YKCIIEPUMEHTA,

BOCIIUTaHHE Y OOyYaommxcs YOeKIEHHOCTH B T'yMaHUCTUYECKOH HANpaBICHHOCTH
XAMHW, €€ BaXHOW pOMM B  PEHICHWH TIJIOOAJbHBIX  TMPOOJIEM  paIOHAIBLHOTO
MPUPOIOTIONB30BAHUS, MOMOIHEHUSI SHEPreTHUCCKHX PECYpCOB M COXPAHEHHS HPUPOTHOTO
paBHOBECHUS, OCO3HAHHMS HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K TPHPOJIE U CBOEMY
3II0POBBIO, a TaK)Ke MPUOOPETEHHUS OMBITA MCIIOIG30BAHMS TTOJYYCHHBIX 3HAHWUH TSI IPUHSTHS
I'PaMOTHBIX PEIICHUH B CUTYaLUsIX, CBA3aHHBIX C XMMUYECKUMH SBICHUSIMU.

B yueOGHOM 1u1aHe cpemHero obOmero oOpa3oBaHus NMpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeAMETHOI o0nacT «EcTecTBeHHO-HAyYHBIE ITPEMETHD».

OO1miee 4nciI0 4acoB, OTBEAEHHBIX Ul M3YYEHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
oOuiero obpasoBanusi, coctaBisieT 68 vacoB: B 10 knacce — 34 yaca (1 yac B Henemo), B 11
kiacce — 34 yaca (1 9ac B Hezelo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer opranuyeckoil XUMuU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B MOITYYCHHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: opraHudeckux coequHennii A. M. bytieposa,
e€ ocHOBHBIe TOJOXeHUsA. CTpyKTypHble (OpPMyYJIbl OpPraHMYECKHUX BEIIECTB. | OMONIOTHS,
n3oMepusi. XUMHYECKas CBSA3b B OPraHNYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIC CBA3H.

[lpencraBnenne o0  KiIaccMpUKAlMKM  OpraHuYeckux  BemiecTB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUlN (cucreMaTrudeckas) M TpUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
IIPEICTABUTENEH KJIACCOB OPraHNYECKUX BEIECTB.

OKCHEepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
o0Opa3LaMu OpraHMYecKUX BELIECTB U MaTepHajaMU Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYeCKUX BELIECTB, HAOIIOACHHWE U OMNKMCAHUWE JEMOHCTPALlMOHHBIX ONBITOB IO
MIPEBpAILEHUIO OPraHMUYECKUX BEIECTB PH HarpeBaHUHM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

ANKaHBl: COCTaB U CTPOEHHE, TOMOJIOTMYECKHMH pAx. MeTaH M 3TaH — MHpocTenlIne
MPEICTAaBUTENN AJIKAHOB: (M3NYECKHE U XMMHMYECKHE CBOMCTBA (peakUMM 3aMelleHus u
TOPEHHUs), HAX0XKJICHUE B IIPUPO/IE, TIOTyUYEHUE U IPUMEHEHHUE.

AJNKEHBI: COCTaB U CTPOECHUE, TOMOJOTUYECKUI psifl. DTHIEH U NPONWIEH — MPOCTEUIINE
MPEICTABUTEIN AJIKEHOB: (U3UYECKHE M XHMHUYECKHE CBOMCTBa (pEakiuy THUAPUPOBAHHSA,
raJloreHUPOBAHUS, TUAPATALUH, OKUCIICHHS U TIOJIMMEPHU3alu1), IOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKMH psia. ALETHIeH —
MPOCTEHUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHUE CBOICTBA
(peakuuy ruipupOBaHNUs, FAJIOT€HUPOBAHUS, THAPATALIUU, TOPEHMS), TIOJIy4YEHHE U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (puU3MYECKHE W XHMHUYECKHE CBOMCTBA (peakLuu
raJIOTCHUPOBAHUSI U HUTPOBAHU:A), MOJIydYeHHE WU HpPUMEHEHHe. [onyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyecKue ceoucmea (peakyuu 2ai02eHUpoOBaHUs. U HUMPOBAHUs), NOTYYeHUue U
npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHyeckas CBA3b MEXAY YIVIEBOJOPOAAMH,
MPUHAJIKALUME K Pa3InYHbIM KJIacCaM.

[IpupoaHble UCTOUHUKH YIIeBOAOpPOJOB. [IpupoaHblii ra3 ¥ MomyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HE(PTU: MeperoHkKa, KpPeKUHT
(TepMuyeckuil, KaTaTUTHUECKUi), mupoau3. [IponykTel nepepaboTku HedTH, UX TPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOyKThI €ro nepepadoTKH.

OKCHepUMEHTAIbHbIE METOJbl M3YYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, komiekuuu «Hed1b» n «Yromnb», MonennpoBanue
MOJIEKYJT YTJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE NPAKTHYECKOW pPabOTHhI:
MOJIy4EHHE ITUIICHA U U3YYEHUE €0 CBOMCTB.

Pacuérturie 3amaun.




Bbluncinenuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTAa pEaKUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnopoacoaep:xaniue oprannieckue coeuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTpOeHHue, (U3NYECKHe HU
XMMHUYECKHE CBOWCTBA (peakiuu C aKTUBHBIMH METAJJIaMH, TaJOT€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHne. BogopoiHble CBS3U MEKIY MOJIEKYJIaMHU COMPTOB. JlelicTBHE METaHOJIa U 3TaHOJIA
Ha OpraHHU3M 4YeJIOBEKa.

MHoroatoMHble CHUPTHI. IJTWICHIJIMKOIb W TIHLEPHH: CTPOCHUE, (U3HUeCKue u
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEJIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpumMeHeHHWe TriHIlepUHA U
STUIICHTJTUKOJISL.

@eHOoN: CTPOCHHE MOJEKYNIbl, (U3MUECKHe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ilpumenenue Genona.

Anpnerunpl M kemouwl. DOpManbAErHi, aueTadbAeTH]: CTpoeHue, (U3NYecKue U
XMMHUYECKHE CBOWCTBAa (pEakUUU OKHUCIIEHHUS M BOCCTAHOBJICHHUS, KayeCTBEHHBIE pEaKluu),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYCHAasi KUCIIOTBHI:
CcTpoeHue, Pu3nyecKkre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIIHE /I Kiacca KUCIOT, PEaKIIs
TepupUKaMM), TMoNydyeHHe U mnpuMeHeHue. CrTeapuHOBas M OJIEMHOBas KHUCJIOTHI Kak
MPEICTaBUTENM BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
WX MOIOIIEee JIeUCTBUE.

CrnoxHble 3pHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsr. I'maponus xupos. [Ipumenenne xxupoB. buosorndeckas poib KUPOB.

VYrneBoabl: cocTaB, kiaccuukalus yrieBoaoB (MOHO-, TU- U MoJiMcaxapusl). [ roko3a —
MPOCTEHUIINIA MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKUE U XMMHUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcunom Mmeau(ll), oxuciaeHne amMMHauyHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIFOKO3bI), HAXOXKJICHHE B TPUPOJIE,
npuMeHeHue, ouonorudeckas poib. Porocunrte3. PpyKkTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemionosa kak npupoansie noaumepsl. CTpoeHue Kpaxmaia U LEJUTIONI03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (FHIpOJIN3, KayeCTBEHHAs PEakits C HOAO0M).

OKCHepUMEHTAIbHbIE METOJbl W3Y4YEHHs BEIIECTB W HX IPEBpAIICHUN: IPOBEACHUE,
HaO/IO/IGCHWE M OINHCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peaKkuuu OIHOATOMHBIX CIUPTOB (OKHcIeHune dSTaHona okcuaom Mmeau(ll)), MHOroaTOMHBIX
CupTOB (B3auMojelcTBUe IuuepuHa ¢ ruapokcuaoM Meau(ll)), anprerunoB (okucieHnue
aMMHMa4dHBIM pacTBopoM okcuaa cepeodpa(l) m ruapoxcummom wmenu(ll), B3ammopericTBue
KpaxMana ¢ HOJOM), IpPOBEACHHUE INPAKTHUECKON paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnbie 3amaun.

Bbruncienuss 1Mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYeCTBa
HCXOJHOTO BEUIeCTBa WJIM NPOAYKTAa pEaKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIIM IPOJYKTOB PEAKIIUN).

AzoTcoaepikalie OpraHn4eckiue CoeMHEHNUS.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudyeckue coeauHeHus. Dusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMmepe INIHMLMHA). buonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTupl.



benku kak mpuUpoaHBIE BBHICOKOMOJIEKYISIpHBIE coeAuHeHus. llepBuuHasi, BTOpuuHas U
TpeTHYHas CTPYKTypa OelkoB. XHWMHUYECKHE CBOWCTBA OCIKOB: THUAPOJIH3, ICHATYpALUS,
Ka4eCTBECHHBIC PEaKITMU Ha OCIKH.

DKCTepUMEHTAIbHBIE METOJIbI M3YUEHHUsSl BEIIECTB M WX NIpPEBpalICHHi: HAOIIOJECHUE U
OTHMCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OCJIIKOB TpU HarpeBaHWUHU, I[BETHHIE
peakIuu OeJIKOB.

BricokoMosieKyJISIpHBIE COeIMHEHUS

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHU: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpPU3ALMH, CPEAHss MOJeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOJIMMEPU3aIUs U TTOJIMKOHICHCALIHS.

DKCNEPUMEHTAJIBHBIE METOJIbl U3YYE€HUSI BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHUE C
o0pa3aMu IPUPOJHBIX  UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzamust MeXnpeaMeTHBIX CBSI3€M MpU M3Yy4EeHUU OopraHuveckor xumuu B 10 kimacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX E€CTECTBEHHO-HAYyYHBIX MOHSATHH, TaK W
TIOHSITUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC TOHSATHSA: SIBJICHUE, Hay4YHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpus, aHajdu3, CHUHTE3, KIacCU(PUKALUs, TMEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPECHHE,
SKCTIIEPUMEHT, MOJICTTUPOBAHUE.

®duznka: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKU YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHUE BEIECTBA, PU3NICCKUEC BEIIMUUHBI U CTUHUIIBI
UX U3MEPEHHUS.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHuzMe, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIIeCTBa (OCIIKH, YIIIEBOIBI, KHUPBI, PEPMEHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TIOPOJIBI, TIOJIE3HBIC HCKOTIAEMBIE, TOTUITHBO, PECYPCHI.

TexHomorus: NUIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAIIBHOTO MTUTAHUs, MOIOIINE CPEACTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHUE TIPEnapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckue 0CHOBbI XMMHUU

XuMmuyeckuil aneMeHT. AToM. Sapo aroma, HU30TONBL. OJEKTPOHHAsE 00OJIOUKA.
DHepreTHYECKHe YPOBHH, MMOJAYPOBHH. ATOMHBIC OpOuTany, S-, p-, d- amemenTsl. OCOOCHHOCTH
pacmpeieieHus JIEKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHask KOH(QUTYpalys aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoamyeckas cucrema XuMHUecKux daeMeHtoB /[I. .
MenpneneeBa. CBsizb NepHOIUYECKOro 3akoHa W [lepmonnyueckoil CHCTEMBbl XUMUYECKHX
snemeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
VM3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
TI0 TpyMmam U nepuojaM. 3HaueHHUE MePUOINIECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemecTBa. XWUMHUYECKass CBs3b. Buabl XUMHUYECKOW CBsA3M (KOBaJICHTHAS
HEMoJIsIpHasl W TOJSpHAsi, MOHHAs, MeTaUTnueckas). MexaHu3Mbl 00pa30BaHUS KOBaJEHTHOU



XUMHYECKON CBsI3U (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). Bomopoanast cBsi3b. BaneHTHOCTS.
DNeKTpooTpULaTeTbHOCTh. CTeneHb okucieHus. IoHbl: KAaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEILIECTB OT THIIA
KPHUCTAIUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHeIx cucremax. MicTuHHBIE W KOJUTOMAHBIE pacTBOpbl. MaccoBast 1071
BEILIECTBA B pacTBOPE.

Knaccupukauus Heopranmdyeckux coeauHeHuil. HomeHnknarypa HeopraHudeckux
BEILECTB. ['eHeTnyeckass CBsI3b HEOPraHMYECKHUX BEIIECTB, NPUHANICKAUUX K Pa3IUUYHBIM
KJIaccam.

Xumuueckass peakmusa. Kiaccupukanuss XUMHUYECKUX pPEaKIWi B HEOPTraHUYECKOW |
OpraHWYECKONW XMMHUHU. 3aKOH COXPAHEHHUsI MAcChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpPaALICHUS
SHEPTHH NMPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. OOpaTUMbIE pEaKIUU.
Xumunyeckoe paBHOBecHe. PakTOpbl, BIUAIOIIUME HA COCTOSHUE XMMHMUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latense.

Dnextponutuyeckas auccouuanusi. CuiabHble W ciabble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsl, HEUTpaibHasl, IIET0OUHAS.

OKHCANTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEpUMEHTAJIbHbIE METO/Jbl M3YyY€HHUs BEHIECTB M MX IMPEBpPALICHUMN: AEMOHCTpPALIMS
tabnuiy «llepuoguueckas cucrtema xumudeckux sjeMeHtoB J[. WM. MenneneeBay, uzyueHue
MojeNiell KPUCTAIUIMYECKHX peIlEéTOK, HaONMIoJeHHe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lOKEHHE TMEePOKCHAA BOJOPOJAa B MPUCYTCTBUU KaTallM3aTopa,
ONpENIEIICHUE CPEllbl PAaCTBOPOB BEIIECTB C MOMOLIBI0 YHUBEPCAIBHOIO MHJIMKATOPA, PEAKLUH
MOHHOTO OOMEHa), MpPOBEACHHUE MpaKTUUeCKOH paldoThl «BnusHue pa3nuyHbix (AKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUM.

Pacuérnble 3a1aumn.

Pacuérel no ypaBHEHUSM XUMHUYECKHUX PEAKIIHI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCTIONB30BAHUEM TOHATHS «MACCOBAsI JIOJISI BEIIECTBAY.

Heopranuueckas xumust

Hemeramnel. [lonoxenue HemeramioB B llepuonnmyeckoil cucTeMe€ XUMHUYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpoeHUs aTOMOB. Du3Mueckue CBONCTBA
HEMETAJJIOB. AJJIOTPOTHS HEMETAJUIOB (Ha IpUMeEpPe KUcaopoaa, cepsl, hochopa u yriiepoaa).

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAJIOB (TajoreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHECHU.

Meramnsl. 1lonoxenne MeramioB B [leprogudeckoi cucteMe XUMHUYECKUX 2JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. OOmue
¢usnveckne cBoiictBa MeTayuioB. CIUTaBbl METANIOB. DIIEKTPOXUMHUYECKHUN DPsIIl HANPSIKSHUH
METAJIJIOB.

XYUMHUECKHE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJlWid, KajablUi, MarHuu,
AITIOMHUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crioco6bl Moay4eHus MeTauioB. [IpuMeHneHne MeTanioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOJAbl H3Yy4YEHUsI BEUIECTB MU MX MPEBpALLECHUN: H3yUCHHUE
KouleKiMu «MeTauisl M CIIaBbl», OOpa3lioB HEMETAIOB, PELICHHE SKCHEPUMEHTAIbHbBIX



3aja4, HaONIOJeHHEe W  ONHCAHWE JEMOHCTPAIIMOHHBIX ©  JAOOPATOPHBIX  OMBITOB
(B3ammoieiicTBHE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIEJIOYei, KaueCTBEHHBIC
peaklry Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa WM 00BEMa ra3oB MO HM3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce Wid 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMU BEUIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKILIUU, €CITU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHA U KU3Hb

Ponb xuMuu B 00ecriedeHrH KOJIOTHYECKON, SJHEPTeTUIECKON 1 MHUILEeBON 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4yHBIX METOJax TMO3HAHUS BELIECTB M XHUMHUYECKHUX
pEeaKInid.

[IpencraBnenuss o0 OOMMX HAayYHBIX NPHUHIHWIAX [POMBIIJICHHOTO MONYYEHHUs
BAKHEHIINX BEUIECTB.

YenoBeKk B MHUpE BEUIECTB U MaTEpPHAIOB: BAKHEWILINE CTPOUTEIBHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHasibl i 3JICKTPOHUKH,
HaHOMaTepHuasbl, OpraHUYECKUe U MUHEPATbHBIC YI0OPEHUSI.

XUMHSL U 3J0pOBbE YEJIOBEKA: MpaBHUJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBmiIa 0€30MaCHOT0 UCTIOIB30BAHUS MPENapaToB OBITOBOM XMMHH B TTIOBCETHEBHOMN KU3HHU.

MexnpeameTHbIE CBSI3H.

Peanmu3zanus MeXmpeaMETHBIX CBsA3EH MPH U3ydeHHH OOIIeH M HeOpraHW4eCKOW XMMHUU B
11 kyacce oCyIIecTBIsICTCS Yepe3 MCIOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSATHM,
TaK W MOHATHM, SBISIFOUIUXCS CUCTEMHBIMH JUJI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIM (akT, THIIOTe3a, 3aKOH, TEOpHs,
aHanM3,  CHUHTE3,  KilaccupuKauus,  MNEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJIETMPOBAaHNE, U3MEPEHHE, IBICHUE.

®dusuka: Marepusi, SHEPrHs, mMacca, aToM, J3JEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOII,
PaANOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUl YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, PU3NUCCKUE BEITMUMHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kinerka, opraHusM, »KocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MuHEpAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE UCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKAS MIPOMBIIUIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepuasos, CEJIbCKOXO035CTBEHHOE MIPOU3BOJICTBO, nuueBas
MPOMBIIIUICHHOCTh, (DapMalleBTHYECKass MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETUYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI 110 XUMHUKM HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHS OO0YJarOIIUMHCS
IporpamMM CpeaHero oOmiero o0pa3oBaHHUs (JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
Hayuno-meronnueckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
MIPOrpaMM CpeIHEro o0IIero oopa3oBaHus SABISETCS CUCTEMHO-1E€ITeIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMmeTa «XHUMHs» Ha YPOBHE CpeJHEero oomero oOpa3oBaHUA
BBIJIEJIEHBI CIIENYIOIINE COCTABIISAIOIINE!

OCO3HaHUE OOYYAIOIIUMHKCS POCCUHUCKOW TPaXTAaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICICHHUIO;

HaJIM4YMe MOTHBALIUU K 00Yy4EHUIO;

LIeJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAHUIIMA 6a30BOM HAYKH XUMUM;

TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIIMXCsI PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMHM, MPUCYLIUMH LEJIOCTHOM CHCTEME XHUMHYECKOIo
o0pa3oBaHus;

HaJM4yue TPAaBOCO3HAHMS HKOJIOTMYECKOM KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE [IJIaHbI.

JIuyHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTra «XUMHUS» JOCTHUTAIOTCS B €IMHCTBE
yu4eOHOW W BOCHUTATENBHOM JI€ATEIbHOCTH B COOTBETCTBUUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JITyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH U HJA€allaMU  POCCUHCKOTO
TpaXIAHCKOrO0 O0IIecTBa, MPUHATHIMH B OOINECTBE HOPMAaMHM W TPABUJIAMU TOBEICHUS,
CIOCOOCTBYIOUIMMHM IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYarOIIHUXCSI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MpEAMETa «XUMHUS» OTPAXKaroT cHOpPMUPOBAHHOCTH
OMbITa TIO3HABATEILHOM M TPAKTUYECKOH JAESITENbHOCTH OOYYaloIIMUXCS MO pealu3aluu
MIPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUS

OCO3HaHUA 00YYarOIMIMMHCS CBOMX KOHCTUTYLHOHHBIX IIPaB U 00s13aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBONOPSIKY;

MIPE/ICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW JEATEILHOCTH MPU CO3JaHUU YUEOHBIX POEKTOB,
pelieHny y4yeOHbIX U O3HABATENbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMMOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, TOTUKY U apTYMEHTBI IPYTHX
MIPU aHAJIM3€ PA3IIMYHBIX BUIOB YUECOHOH 1EATEIBHOCTH;

2) NIATPHOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0 OTEUECTBEHHOU
XVMWH;

YB)KEHHS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUU M MPAKTUUYECKOrO MPUMEHEHHUs
XUMHH, OCO3HAHHS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PEe3YNbTaT JJIUTENbHBIX HAOIIOJICHHIA,
KPOMOTJIUBBIX KCIIEPUMEHTATIBLHBIX TOMCKOB, MOCTOSIHHOTO TPpyAa YYEHBIX U MTPAKTUKOB;



MHTEpECa M I[I03HABATEIbHBIX MOTHBOB B IIOJIYYEHHH M MOCIEAYIOIIEM aHAIU3E
MH(pOpPMaIIUU O NMEPETOBbIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHUS;

CIIOCOOHOCTM OIIEHMBAaTh CHUTYallMM, CBS3aHHbIE C XHUMHUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEHICHMS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE W TMOCTYNKH CBOMX TOBapHILIEH € MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHM ITUX MOCTYIIKOB,;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro oOpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3]I0POBbIO;

coOIO/IeHHsI TIpaBUil OE€30MacHOr0 OOpAaIIeHUs] C BEHIECTBAMH B OBITY, MOBCETHEBHOMN
KHU3HU U B TPYJIOBON JEATEIBHOCTH;

MOHWMAaHMUs LEHHOCTH MPaBUJ HWHAMBUIYAJIbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOIIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJACTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTpEOJCHUS aTKOToJs,
HapKOTHUKOB, KYPEHHUS);

5) TpyAOBOro BOCIUTAHUS:

KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENILCKOM  JIEATENBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEHICHUH TMPAKTUYECKUX 3a7ad COLHMAJIBLHOM
HaIIPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IKOJIbI);

MHTEpeca K MPaKTHUECKOMY HM3YYCHHIO MPO(ECcCHil pa3inuyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUHU;

YBa)XEHUS K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYIL0BOH I€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIMBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMS,
Oynyuieit mpodeccu M peaau3alnuu COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JTMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) IK0JIOTHYECKOr0 BOCTIMTAHMS:

9KOJIOTHYECKHU 11€JIECO00PA3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MMOHMMAaHHUS TJI00aNIBbHOTO XapaKTepa dKOJIOTMUYECKUX MpoOsieM, BIUSHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIBHON CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH MCTOIb30BaHUS JOCTHKEHUN XUMUM JJI PELIEHUS] BOIIPOCOB
paMOHAIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JNEUCTBUM, NMPUHOCIUIMX BPEJ OKPYXKAIOIIEH NPUPOJHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAronpusATHBIE HKOJIOTMUECKHUE IMOCIEACTBHUS MPeIIpPUHUMAEMBbIX
JNEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Yusl PA3BUTOrO HKOJOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIIbITA
NESTENbHOCTH  DKOJIOTUYECKOM  HAmNpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHOMN U COILIMAJILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 IO3HAHMS:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHUs,, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOLLIECTBEHHOW MPAKTHKU;



MOHUMAaHUS CHeMUUKH XUMHHU KakK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PaIMOHATILHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU IICJIOCTHOTO MPEACTABICHUS 00 OKpPYKAFOIIEeM
MHUpE KaK O €IMHCTBE MHPUPOJbI M YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
perieHny mpodiieM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XWMHUH JJISI COBPEMEHHOW IMBWIM3AIMU: B €&
T'YMaHUCTHYECKON HAIPaBICHHOCTH M Ba)KHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpPBI, PEIICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPTeTHYECKOW, THUIIEBOH M OKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHn! YCIOBUN YCIIEIIHOTO TPYy/la U SKOJIOTHYeCKH KOMGOPTHOM KU3HU KKAOTO 4ieHa
00I1IeCTBA;

€CTECTBEHHO-HaYyYHOM TPaMOTHOCTH: TOHMMAaHHS CYIIHOCTH METOJ0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydaeMble 3HAHUS s
aHaJu3a U OOBSCHEHHUS SIBICHUN OKPYXAIOIIET0 MHUpA M MPOUCXOISAIIMX B HEM HM3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIIUXCS JaHHBIX
C LEJIBIO TIOJIYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCTOIB30BaTh XUMHUUECKUE 3HAHUS IJIs1 PEIICHUsI TTPOOJIeM
B pEAJIbHBIX KU3HEHHBIX CUTYAIUAX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKOM AEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHMIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHUM 10 XMMUU B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTAMU;

HHTEpeca K OCOOCHHOCTSM Tpyla B pasaudHbIx cdepax mnpodeccuoHambHON
JIESITCTLHOCTH.

METANIPEJAMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHHSA ydeOHOro mpenMera «XUMHS» Ha YpOBHE
CpeaHero oouero 00pa3oBaHus BKIIOYAOT!

3HauYUMBbIe 175 (POPMHUPOBAHMS MUPOBO33PEHUS OOYYAIOMIMXCS MEXKIUCIHUILTUHAPHBIC
(MeXIIpeIMETHBIC) O0IIIEHAYYHBIE TIOHATHUS, OTPAXKAIOIIHE [IETOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienurKy METOJOB MTO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEprusi, SIBJICHHE, MPOLECC, CUCTeMa, HaY4HbIM (akT, MPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUs, HCCIIEI0BAHNE, HAOIIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaIbHBIC yueOHble  JecTBUs  (ITO3HABATEINIbHEBIE, KOMMYHUKATUBHEIE,
perynatuBHble), obecrneuuBarone QOopMHUpOBaHUE (PYHKIHMOHAIBHOW TPAMOTHOCTH U
COIMATTLHOM KOMIIETCHITHH 00YJarOIIUXCS;

CIOCOOHOCTh  OOy4aroOUIMXCA  MCIOJIb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHbIE Y4eOHbIE IEHCTBUS B TO3HABATENBHOW U
COLIMAJIBHON ITPAKTHKE.

MertanpeamMeTHble pe3yabTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JEHCTBUSMHU.

OBjaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMU MMO3HABATEILHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JIOTHUYECKHE AeHCTBUSI:

CaMOCTOSITENIEHO  (DOPMYJIUPOBATh M aKTyalIM3UPOBATh TMPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEACNATh LENH NeATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C MTOCTABICHHBIMU 1IEJISIMU;



HCIIOJIb30BaTh TIPU OCBOEHUM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TMOHATHUM W YCTaHABIMBAaTH WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOLIHME MOHATHUS 17151 O0OBSACHEHUS OTJENIbHBIX (DAKTOB U SBICHUA;

BBIOMPATh OCHOBAHUS M KPUTEPUH [T KJIACCH(PHUKALINN BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBIMBATh IPUYNHHO-CJIE/ICTBEHHBIE CBSI3U MEXy U3YUa€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PpACCYKICHHs (MHIYKTUBHbIE, JAEIyKTHUBHbIC, 0 AaHAJOIHH),
BBISIBIISATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B PACCMaTPUBAEMBIX SBICHUIX, (POPMyTHUpOBaThH
BBIBOJIbI U 3aKJIIOUYEHUS;

IPUMEHATh B Ipoliecce MO3HAHMA, UCIOIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJIH, TIPEe0OPa30BhIBATH MOIENIbHBIE MPEACTABICHUS — XUMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XUMHYeckass (GopMyna, ypaBHEHME XUMHUYECKOM peakuuu — TpU pPELlICHUH Yy4eOHBIX
MIO3HABATENIbHBIX M NPAKTHUYECKUX 3aJad, PUMEHITh Ha3BaHHBIE MOJENBHBIE IPECTaBICHUS
JUISI BBISIBJIEHUS] XapaKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a3oBble HCCJAeA0BaATEIbCKUE AeCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O IIO3HAHMS BELIECTB U XUMHUECKUX PEAKLINM;

dbopMynupoBaTh LEAM M 3aJadyd  HMCCIEJOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIBHO c(hOPMYyJIUPOBAHHbBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
11 (POPMUPOBAHUS TUIIOTE3HI 110 IIPOBEPKE NMPABHIILHOCTH BBHICKA3bIBAEMBIX CY)KICHUIA;

BJIaJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHMS U MPOBEACHUS YYEHHUYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyaupoBaTh OOOOLIEHUS M BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEJOBAHUSA, COCTABIATE OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM HCCIEeN0BAaTENbCKOM M MPOEKTHON JesTENbHOCTH,
IPOSBJISATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOAOB pEIICHUs
MPaKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3IMYHbIX METOIOB [IO3HAHMS.

3) pa6ora ¢ nnopmanueii:

OPHEHTUPOBATbCSA B pa3jIMUYHBIX HCTOYHUKAX HMHPOpMauuu (Hay4HO-TOMYJIspHas
JAUTEpaTypa XHMHYECKOTO COJEepXaHUs, CIpaBouYHbIE TocoOus, pecypcbl HHTepHera),
aHAJIM3UpoBaTh MH(OPMALMIO pA3IMYHBIX BUAOB U (OPM MpPEICTABICHUS, KPUTUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(dbopMyIHpOBaTh 3ampoChl M TPUMEHATh Pa3UYHBIE METOABI TPH TOUCKE M OTOOpe
nHpopMalnn, HeOOXOJUMOH JUTsl BBIMOJIHEHUS Y4eOHbIX 3a]1a4 ONpPeIeEHHOIO THUIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS WH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIBHO BBIOMPATh ONTUMANIbHYIO (OPMY IpeACTaBiIeHUS UH(OPMAIMU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAy4yHBIH #A3BIK B KadecTBE CpeAcCTBa Mpu paboTe € XUMHYECKOU
uHpopManMei: MPUMEHATh MeXNpeaAMeTHble ((u3ndeckrue U MaTeMaTHYeCKUe) 3HAKU H
CHUMBOJIBI, (hopMynbl, a0OpeBUATYpbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IIPe0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPECTBA HAIJISAIHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOMPOCHI 10 CYIIECTBY OOCYXKIaeMOil TeMbI B X0/1€ AMAJIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh MJI€H, (OPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTENIBHO  BBIMOJIHEHUS
IIPENJIOKEHHON 3a/1auH;



BBICTYNATh C IpE3eHTAlMel pe3yabTaTOB MO3HABATEIBHOM AEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU  BBINOJHEHHH XHUMHYECKOTO
9KCIIEPHMEHTA, IPAKTUYECKOW pPabOTHl IO HCCIEAOBAHHMIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanu3anuy y4eOHOro Mmpoekta U (OpMYIMpPOBATH BBIBOJBI 10 pPE3yJbTaTaM MPOBEIEHHBIX
HCCIeI0OBaHUM MyTEM COTJIacOBaHUs MO3ULIUHN B X0/1€ 00CYXI€HHs 1 0OMEHa MHEHUSIMH.

OgiajieHnne yHUBEPCAJIbHBIMH PEeryJsiTHBHBIMH 1eHCTBHSMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JESTEIBHOCTD,
orpenenss €€ MeMu W 3aJa4d, KOHTPOJHMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeasiaraeMblii alrOpUTM JEHCTBUI NPU BBHITOJHEHUH y4eOHBIX M MCCIIEIOBATENILCKUX 3ajad,
BbIOMpaTh Hanboee 3(pPeKTUBHBINA CIOCOO MX PELICHUS ¢ YUETOM IMOIYYEHUs] HOBBIX 3HAHHHA O
BEIIIECTBAX U XUMHYECKHUX PEAKIIUIX;

OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENIbHOCTM HAa OCHOBE CaMOAHAIW3a |
CaMOOIICHKH.

INPEIMETHBIE PE3YJIbTATHI

10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTPaXaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
Hay4yHOM KapTHUHBI MHpa, POJIM XMMHUU B IMO3HAHUM SIBICHUN NPUPOABI, B (POPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JUIs
pelieHusl MPaKTUYECKUX 3aJad W OSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpee;

BJIAJICHAE CHCTEMOM XMMHMYECKUX 3HAHHUW, KOTOpas BKJIOYAET: OCHOBOIOJArarolue
MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04YKa aToMa, MOJIEKyJla, BaJIEGHTHOCTb,
IEKTPOOTPHULIATEIBHOCTh, XHUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpaliéHHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIH 00BEM, YIJIEpOIHBIA  CKeJeT,
(yHKIMOHAIbHAS TPYMNa, pajguKkail, U30MepHus, U30MEpbl, FOMOJOTMYECKUHA psid, TOMOJIOTH,
YIJI€BOIOPOABI, KHCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUSI OPraHNYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHsS Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMHUH; MHUPOBO33PECHUECKUE 3HAHM, JIEXKAIIUME B OCHOBE IIOHMMAaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUECKHX SBJICHUH, (DaKTOIOIMUECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYEHNHU U 0€30MaCHOM HCIOIb30BaHUM BAKHEUIIIMX OPraHUYECKUX BELIECTB B ObITY
U IIPAKTUYECKOU NEATEIIbHOCTH YEIIOBEKa,

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKT€pPHbIE MPU3HAKHU MOHSATHUI, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIUE TIOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
IIpEBpaLICHUI OPraHUYECKUX COCIUHECHNH;

c(OpMHUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XMMHUYECKYK) CHUMBOJHMKY JJII COCTaBIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON) (OPMYJI OpraHMUECKUX BEIIECTB
U YpaBHEHHH XMMHMUYECKUX PEAKLHH, U3rOTAaBIMBATh MOJACIHM MOJIEKYJ OPTaHMYECKUX BELIECTB
JUISL AJUTFOCTPAllMM UX XUMHAYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAIJIE)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OMNpPEIENIEHHOMY KIIACCY/TPYIE COCIMHEHUH
(yrneBogopoJpl, KHUCIOPOA W  a30TCOJEpKAalllMe  COEAMHEHHs, BBICOKOMOJIEKYIIpHbIE



COeIMHEHUs), JaBaTh UM Ha3BaHus 1o cuctemaTtnueckoir Homenkiatype (IUPAC), a taxxke
MPUBOAUTH TPUBUAILHBIE HA3BaHUSI OTIEIBHBIX OPraHUYECKUX BEIICCTB (ITUJICH, MPOMHIICH,
aleTUJICH, STWICHIVIUKOJb, TIULEpUH, (eHon, dopMaibaeruj, aueraibAerusl, MypaBbUHAs
KHCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsl KUCIIOTA, CTEAPUHOBAS KUCJIOTa, TIIOK03a, PpyKTO3a,
Kpaxmall, [[eJIJIK0103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENENsATh BUIbl XUMUYECKOH CBS3M B OpPraHUYECKHX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHHS TMPUMEHSTH TOJOKEHUS TEOPUU CTPOEHHUS OPTraHUYECKUX
BemiectB A. M. bytnepoBa 1ist 00bsCHEHUS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb COCTaB, CTPOCHHE, (U3UUECKHEe U
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH PA3NIMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeTaH, dTaH, STWICH, MPONWICH, ameTwieH, OyragueH-1,3, metwiOyramueH-1,3, OGeH3on,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbIerul, MypaBbHHAsl U YKCYCHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmall, LEeJUI0I03a, AaMHUHOYKCYCHAas KHUCJIOTa), WUIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTePH30BaTh MCTOYHUKH YTICBOJOPOAHOTO CHIPhS
(HegTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKH U TMPAKTUYECKOE MPUMEHEHHE
MIPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(maccbl, 00BbEMa, KOJMYECTBA HCXOAHOrO BEIIECTBA WU NPOAYKTAa PEAKIMH IO W3BECTHHIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHH BIIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XHMHUU [PU HM3YYEHUU BEHIECTB M XUMUYECKUX SIBICHUU
(mabmroneHne, W3MEpEHUE, DJKCIEPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JIsl TPUHSTHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUila TMOJIb30BAHUS XMMUYECKON MOCYAOH U
1a00paTOpHBIM 00OPYIOBAHHEM, a TAKXKE MPaBUiia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATh M BBIMOJIHATE XUMHUYECKUNW SKCIEPUMEHT
(mpeBpalieHys OpraHWYeCKUX BEIIECTB MPU HArpEBaHUU, MOJyYECHHE ATHIIEHA U U3yYEHHE €To
CBOMCTB, KayeCTBCHHBIC pEAKIMU OPTaHWYECKUX BEIIECTB, JEHATypamus OEJIKOB TpHU
HarpeBaHUH, [IBETHbIE peakluu OENKOB) B COOTBETCTBUU C MpaBWJIAMU TEXHMKHU 0€30MaCHOCTU
mpu oOpalleHuy ¢ BEIIeCTBaMU M J1a00OpaTOPHBIM O0OpYyIOBaHHEM, MPEICTABIATh PE3YIbTAThHI
XUMHYECKOTO JKCIEpUMEHTa B (OopMe 3amuch YpaBHEHUH COOTBETCTBYIOUIMX pEAKIHA U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJTy4aeMYIO M3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MacCOBOM MH(popMaiuu, MHTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIOAaTh TIpaBUiIa HSKOJOTHYECKH IIeJIecO00pa3HOTO
MOBEACHUS B OBITY M TPYIOBOW NEATEIBLHOCTH B IENSIX COXPAHEHHs] CBOETO 3/I0POBbS U
OKpYKarollled IPUPOJIHOM cpesbl, 0OCO3HABaTh OMACHOCTh BO3/JEMCTBUS HA >KHUBBIE OPraHU3MBbI
onpeeNi€HHBIX OpPraHMYeCKHX BEIIECTB, MOHMMas cmbica mokazatens [IJIK, mosicHaTh Ha
MpUMepax CrocoObl YMEHBIICHHsI ¥ TPEJOTBPAIICHUS UX BPEAHOTO BO3JICUCTBUS HA OpraHU3M
YeJI0BEKa;



JUI OOYYaIOUIMXCSl ¢ OrPaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHUIA;

JUIg  clenbIX M ciaaloBUIANIMX OOYyYaroIIMXCs: YMEHHME HCIOJIb30BaTh pesibedHo-
TOYEeUHYI0 cucteMy obo3nauenuii JI. bpaitns ans 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpeameTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOmIass W HeOpraHuuecKkas XuMUs»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TIPEJCTABICHUNA: O XHUMHUYECKOW COCTABIISIFONICH €CTeCTBEHHO-
HAay4yHOM KapTUHBI MHpa, POJM XUMHUU B IMO3HAHUHU SIBICHUN NPUPOIBI, B (POPMUPOBAHUU
MBIIUJICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW st
peuieHus TMPaKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOI cpefie;

BJIQJICHUE CHCTEMOM XMMHYECKHUX 3HAaHUW, KOTOpas BKJIOYAET: OCHOBOIMOJArarolue
MOHATHS (XMMUYECKHI 3JICMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJSPHBII 00BEM, BAJIEHTHOCTb, OSJIEKTPOOTPULIATEIBHOCTh, CTENEHBb
OKHCJICHUsI, XUMHUYECKass CBs3b (KOBAJICHTHAsl, HMOHHAsl, METa/NIMYecKasi, BOJOPOJIHAs),
KpUCTAJUTMYECKass  pemI€Tka, TUIMBl XWMHYECKUX  PEaKIMi, pacTBOpP, DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs JAUCCOLMALMS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKOW  peakiMi, XHMHYECKO€ pPaBHOBECHE); TEOpUM M  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON Jaucconuanuu, nepuoauyeckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEIECTB, 3aKOH COXPAHEHMsI W TMPEBPALIECHUS DHEPTUU MPU XUMUYECKUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHUH, MHPOBO33PECHUYECKUE 3HAHUS,
Jexale B OCHOBE IIOHMMAaHHUs TNPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH,
(hakTONOTHUECKHEe CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOMYyYECHUH U OE€30MacHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEUIECTB B OBITY M MPAKTUUCCKOMN JACATEIHLHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIC MPU3HAKHU MOHSATHI, YCTaHABIUBATh
HX B3aUMOCBSA3b, HUCIOJIb30BAaTh COOTBETCTBYIOIIWE MOHSTHUS MPU OMUCAHUM HEOPTaHUYECKHUX
BEIIECTB U UX MPEBPAILCHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
(dopMyll BeIIECTB W YpaBHEHUH XUMHUYECKUX pEaKIUi, CHCTEMAaTHYECKYl0 HOMCHKJIATYPY
(IJUPAC) u TpuBHMangbHBIC Ha3BaHHs OTACIBHBIX HEOPraHUYECKHX BEINECTB (yrapHbIi ras,
VIIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTb, HETall€Hash M3BECTh, MHUThEBas COAa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUUECKHUX
3JIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTABA, BUJ XUMHUECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
METAJUTMYECKasi, BOJOPOHASI) B COCIMHEHMSIX, TUI KPUCTAUIMYECKOU PEmETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, MeTaJUIMuecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPTraHUUECKUX COCAUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAJIECHKHOCTh HEOPIraHUYECKUX BEILECTB
M0 X COCTaBY K OMpeAeIEHHOMY KIIACCy/TpYITe COeNUHEHUH (TIPOCThIE BEIIECTBA — METAILIIBI U
HEMETaJUTbI, OKCUJIBI, OCHOBAHHUS, KUCIOTHI, aM(pOTEPHBIE THIPOKCHIIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT Mepuoaudyeckoro 3akoHa JI. W
MenzaeneeBa U JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKLINU;



c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3J1IeMeHTOB 1—4 nepuonos [leprnoauueckoii cucteMbl XMMHUYECKUX 31eMeHTOB /1. 1.
MeHzeneeBa, HCHOJB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAINY, «IHEPreTUUECKHUEC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB U HX
COEIMHEHUH MO nepuoAaM U rpynnam llepuoauyeckoit cucteMbl XUMHYECKHUX 3y1eMeHTOB . U.
Mennemneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, MMOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJAYy HEOPraHWYeCKHMMM BEIeCTBAMU C IOMOIIbI YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XHUMHUECKHE PEAKIUH IO Pa3IUYHBIM
NpU3HaKaM (YUCIIy M COCTaBy pearupyrouMx BEIIeCTB, TeIioBoMy 3¢ddekry peaxuuu,
HM3MEHEHHUIO CTENEHEN OKUCIIECHUS 3JIEMEHTOB, 00PaTUMOCTH pEaKllMi, yIacTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATh YPaBHEHHS PEakUUi pa3NUYHBIX THIIOB, MOJHBIC
U COKpAIIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YUMUTHIBAs YCIIOBHS, IPH KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEPKAAIOININE KaueCTBECHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pAaClO3HaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PAaCKpPbIBATh CYHIHOCTh OKUCIINUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeACTBOM COCTaBICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklnu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aeiicteus (mpunuui Jle [llarense);

c(OpMUPOBAHHOCTh, YMEHHUH XapaKTEepU30BaTb XHMHUYECKHE IIPOLIECCHI, JIekKaIlue B
OCHOBE MPOMBIIUIEHHOTO TOJIYYEeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEICTaBICHIH 00 OOIIMX HAYYHBIX NMPUHIMIIAX M IKOJOTHYECKHX MPOOIeMax XUMHYECKOTO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHHUSA C HCIOJIB30BAaHHUEM MOHSATHUS
«MaccoBasi JI0Jil BEILECTBA B PacTBOpe», OOBEMHBIX OTHOIICHMH Ta30B IMPU XUMHYECKUX
peakIMax, Macchl BellecTBa MM 00bEMaA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKUUH BEUIECTB, TEIUIOBOrO >(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MACCHI BEILIECTB, IPEBPAILECHHS U COXPAHEHUS SHEPTUU;

c(OPMHPOBAHHOCTh YMEHUH COOIOATh MpPaBUia MOJIb30BAHUS XMMUYECKON MOCYA0H U
nabopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPpaBUiia OOpaIEHUs C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIHUSMU IO BBITIOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(pa3nokeHre TMepoKcHIa BOAOpPOJa B NPHUCYTCTBUHM KaTajiu3aTopa, OIpPENEJIeHHE Cpeibl
pPAacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIBHOIO UHIUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEaKIWH, PEakiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKUuu Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHMUSI, PEIICHHE 3KCIEPUMEHTAIbHbIX
3amad mo Temam «Metamuib»y M «HemeTtamib»y) B COOTBETCTBMM C MpPaBUIAMH TEXHUKH
0€3011aCHOCTH MPH 0OpAIIEHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000pYIOBaHUEM, MTPEICTABIISATH
pe3ynbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYHOIIUX
peaxiuii 1 GopMyJIMpPOBaTh BHIBOJBI HA OCHOBE ATHUX PE3yJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHMKanuu, VHTepHET U
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHI COONMIOJaTh MpaBWIa AKOJOTHYECKH IEIeCO00pa3HOro
IIOBCACHUSA B 6I>ITy u pr1f[0BOI>i ACATCIBHOCT B LECJIAX COXpPaHCHHA CBOCTO 3O0POBbI U
OKpY’Kaloliel MPUPOIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS Ha YKHBBIC OPraHHU3MbI
OTpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CIoCcOOBI
YMCHBUICHUA U NIPEAOTBpAICHUSA UX BPECAHOT'O BO3H€ﬁCTBHﬂ Ha OpraHu3M 4€JI0BCKaA,

JUIE OOYYaIOUIMXCSl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37[0POBbSI: YMCHHE NPHUMEHSTH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOAAX MMO3HAHUA BCIICCTB U XUMHUYICCKUX HBHGHHﬁ;

JUISL CIIETIBIX W CIIA0OBUIANIMX OOYJaroUIuXcCs: YMEHHE HCIOJIb30BaTh pelibedHO-
TOUCYHYIO cucTeMy oOo3HadeHwii JI. bpaiins nis 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM nu(poBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NporpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IT i .T
peAMET OpraHu4eCcKO XUMHHU eolom https://educont.ru/
1.1 CTPOCHHMSI OPTraHUYECKUX COCTUHEHUN A. 3
https://resh.edu.ru/
M. Bytneposa
HWroro no pazneny 3
Paspnea 2. Yriesonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2 https://educont.ru/
' pea YIICBOAOPOA https://resh.edu.ru/
29 HenpenenbHbIe yriaeBOAOPOIbI: aJIKEHBI, 6 1 https://resh.edu.ru/
QKA MCHBI, ATKHHBI
2.3 ApomaTH4ecKre yriaeBog0POIbI 2 hitps./feducont.ru/
' P YIIEROAOPOL https://resh.edu.ru/
24 [Ipupo/IHbIE HCTOYHUKH YIIIEBOJOPOIOB U 3 1 https://educont.ru/
' UX repepaboTka https://resh.edu.ru/
Hroro mo pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUust
https://educont.ru/
3.1 C . D 3
HHPTRL FEEHO https://resh.edu.ru/
39 Anpnerunsl. KapOOHOBBIE KUCIIOTHI. 7 1 https://educont.ru/
' CroxHbie 3(hUpHI https://resh.edu.ru/
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33 YTAEBOzE 3 https://resh.edu.ru/
Hroro no pazneny 13
Paznen 4. A3orcogepaxamye opranudeckue coeIuHeHus
https://educont.ru/
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 h ttgs: /resh.edu.ru/
Hroro no pazueny 3
Paspnen S. BbicokoMOIeKY ISIpHBIE COCTUHEHNUSA
https://educont.ru/
5.1 [Inactmaccsl. Kayuyku. Boiokna 2 httgs: /resh.edu.ru/
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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11 KJIIACC

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaHMeHOBaHI/Ie a31€eJI0OB U TEM 11041 OBbLbI€C
Ne ni/m P KonTpoabnsie | IIpakTnueckue (upp )
MporpamMmMal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckne OCHOBBI XUMUH
C 1T i
TPOCHUE aTOMOB CPUOAUYCCKHNU 3aKOH https://educont.ru/
1.1 u [leproanyeckas cuctemMa XUMHUYECKUX 3
https://resh.edu.ru/
anemeHToB J. . Menaeneena
CrtpoeHnue BemiectBa. MHOT0OOpasue https://educont.ru/
1.2 4
BEIIECTB https://resh.edu.ru/
https://educont.ru/
1.3 X 6 1 1
HMITICCKHE PeaKtii https://resh.edu.ru/
JITOro Mo bastes 13 https://educont.ru/
pasiely https://resh.edu.ru/
Pa3nen 2. Heopranuyeckass Xumust
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2.1 M 6 1
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2.2 H 9 1 1
eMeTalIBt https://resh.edu.ru/
CBs13b HEOPTAHUYECKUX M OPTaHHUICCKUX https://educont.ru/
2.3 2
BEILECTB https://resh.edu.ru/
JIroro 1o pasie 17 https://educont.ru/
TOTI'O II J1
pasiely https://resh.edu.ru/
Pa3zgea 3. XuMus 4 s;KU3HL
https://educont.ru/
3.1 X 4
VMU H IR HD https://resh.edu.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konnyecr DJIEeKTPOHHBIE
No n/nt Tema ypoka BO 4aCOB Hara undgpoBbie
U3y4eHHUst o0pa3oBaTe/ibHbIE
Bcero
pecypchl
I . ,
1 peIMET OPraHMYECKON XMMHUH, €€ BOSHUKHOBEHHUE, PA3BUTHE 1 05.09.2023 https://educont.ru/
1 3HAYCHHUE
5 Teopus CTpOCnHI/ISI OpPraHUYECKUX COeTUHEHUN A. M. 1 12.09.2023 https://educont.ru/
bytneposa, €€ OCHOBHBIE TIOJIOKEHHS
IMpencraBnenue 0 KIacCH(PUKAIIMKA OPTAaHUIECKUX BEIICCTB.
3 Homenkiarypa (cuctemMarndeckas) ¥ TPMBHAIbHbBIE Ha3BaHUS 1 19.09.2023 https://educont.ru/
OpPraHMYEeCKHUX BEIICCTB
4 AJTKaHbBI: COCTaB M CTPOCHHE, TOMOJIOTHYCSCKHUI PsiJT 1 26.09.2023 https://educont.ru/
5 MerTaH 1 3TaH — MPOCTEUIITNE MPEACTABUTEIHN alIKaHOB 1 03.10.2023 https://educont.ru/
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 10.10.2023 https://educont.ru/
7 DTHIICH U MPOIMJICH — MPOCTEHIINE MPEJICTABUTENIN aJTIKCHOB 1 17.10.2023 https://educont.ru/
3 HpaKTHrv{eCKa;I pabota Ne 1. «[lomyueHne >TUICHA U H3yYCHUE 1 94.10.2023 https://educont.ru/
ero CBOMCTB»
9 Anxanuensl. byranuen-1,3 u metunOyranuen-1,3. [lomydenue 1 07.11.2023 https://educont.ru/
CHHTETHYECKOTO KaydyKa U PE3HHBI
An : i
10 KHHBI: COCTAB U 0006eHvHOCTVH CTPOCHHUSI, TOMOJIOTHUCCKHUIT 1 14.11.2023 https://educont.ru/
psi. AUCTHIIEH — MPOCTEHINMIA TIPEICTABUTEND aJIKHHOB
11 BbrunciieHus mo ypaBHEHUIO XUMHYECKOHN peaKiuu 21.11.2023 https://educont.ru/
12 Apenbl: 6eH30I1 U ToNTyol1. TOKCHYHOCTh aPCHOB 28.11.2023 https://educont.ru/
13 I'eHeTHvecKas CBS3b YriCBOAOPOIOB, IPUHAICKAIINX K 1 05.12.2023 https://educont.ru/
pa3IMYHBIM KJIaccaM
14 [TpupoHbIC HCTOYHUKH YIIIEBOIOPOIOB: MIPUPOIHBINA Ta3 U 1 12.12.2023 https://educont.ru/

MOMyTHBIE HE(TAHBIE ra3bl, HePTh U IPOAYKTHI €€
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nepepadboTKu

[IpupoaHbIe HCTOYHUKH YIIIEBOJOPOAOB: IPUPOAHBIN a3 U

15 MOTNyTHBIE HEPTIHBIE Tra3bl, HEPTh U MPOIYKTHI €€ 19.12.2023 https://educont.ru/
nepepaboTKu

16 KontposnpHas pabota mo paszaeny «YTrieBoaopoIbh» 26.12.2023 https://educont.ru/

17 [penenbHbIe OJHOATOMHBIC CITMPTHI: METAHOJ U ATAHOJI. 16.01.2024 https://educont.ru/
Bonopoanas cBs3p

18 MHOroaTOMHBIE CITUPTHI: STHICHTIHUKOIb M TIHICPUH 23.01.2024 https://educont.ru/
o :

19 eHUOJI CTPOCHHUE MOJICKYIIbI, (PU3HUCCKUE U XUMUICCKHE 30.01.2024 httos://educont.ru/
CBOWCTBA, MPUMCHEHHE

20 AJbaeruIb: GOPMAITBACTH]I U alleTalIbACTH/I. AIIETOH 06.02.2024 https://educont.ru/

1 OIIHOOCHOBHBIE TIPEICIIbHBIC KAPOOHOBBIE KUCIIOTHI: 13.02.2024 https://educont.ru/
MypaBbHHAS U YKCYCHasI
IT 02, i i

99 paktudeckas padota Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM 90.02.2024 https://educont.ru/
KHCJIOTBD»

23 CTeaprHOBas ¥ OJICUHOBAsI KUCJIOTHI, KaK MPEICTaBUTEIIH 27.02.2024 https://educont.ru/
BBICIITHX KapOOHOBBIX KHCIOT

24 Mlzma KaK COJIU BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE 05.03.2024 https://educont.ru/
JeicTBrE

o5 Crnoxxabie 3(UpbI KaK TMPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 12.03.2024 https://educont.ru/
IMaaponus cinoxHbIX 3pupoB

26 JXKupsl: runpoNn3, IpUMEHEHNE, OHOJIOTHYECKAast POJIb JKUPOB 19.03.2024 https://educont.ru/

27 YrneBoabl: cocTas, Kiaccudukaius. Baxuerinme 02.04.2024 https://educont.ru/
NpeACTaBUTEINH: TII0K03a, (PPYyKTO3a, caxapo3a

28 Kpaxman u 11eu1o103a Kak MpUpo/IHbIC TTOJTUMEPbI 09.04.2024 https://educont.ru/

29 KonTponbras pabora o pazueny «Kucimopoacoaepxarire 16.04.2024 https://educont.ru/
OpPTraHUYeCKHUE COCTMHEHHS

30 AMUHBI: METUJIAMHH U aHUITUH 23.04.2024 https://educont.ru/

31 AMHHOKHCIIOTHI Kak aM(pOTEpHbIE OPraHuYeCKHUEe COSAMHEHUS, 30.04.2024 https://educont.ru/

HX OMOJIOTMYECKOC 3HAUYECHHE. HGHTI/II[H
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32 benku xak MPUPOIHBIC BEICOKOMOJICKYIISIPHBIC COSTUHEHUS 1 07.05.2024 https://educont.ru/

33 OcHOBHbIC ?OHSITI/IH XAMHHU BBICOKOMOJICKYIISIPHBIX 1 14.05.2024 https://educont.ru/
COCTUHEHHI

34 OCHOBHBIC METOJIbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1 21.05.2024 https://educont.ru/

coenuHeHun. [macTMaccsl, Kaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KIIACC

KomnuectBo DJIeKTPOHHbIE
Ne Tema ypoka 4acoB Hara uugposbie
n/n HU3y4YeHHud o0pa3oBaTe/bHbIE
Bcero
pecypcbl

XUMHUUECKUH 3JIeMEHT. ATOM. DJIEKTpOHHAs! KOH(UTYpaIus .

1 1 07.09.2023 | https://educont.ru/
aTOMOB
ITepuonuueckuii 3akoH u [leprnonnueckas cucrema

2 xuMHuueckux 3emenToB JI. Y. Menneneesa, X CBSI3b C 1 14.09.2023 | https://educont.ru/
COBPEMEHHOM TEOPUEN CTPOEHHUS AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX

3 3JIEMEHTOB M UX COEAUHEHUH 10 TPYIIaM U NEPUOIAM. 1 21.00.2023 | https://educont.ru/
3HavYeHUE NePUOJUYECKOTO 3aKOHA U CUCTEMbI XUMUYECKHUX
anemenToB J[.M. MenzeneeBa B pa3BUTUU HAYKH
Crtpoenue BemiecTBa. XuMHUYECKasl CBSI3b, €€ BUJIBI;

4 MeXaHH3MbI 00pa30BaHUs KOBAJICHTHOM CBs3H. Bojopoanas 1 28.09.2023 | https://educont.ru/
CBSI3b
BanenTHOCTb. DiieKTpoOoTpULIaTENBbHOCTh. CTENEHB

5 okwucieHus. BerecTBa MOJIEKYIISIPHOTO M HEMOJICKYJISIPHOTO 1 05.10.2023 | https://educont.ru/
CTPOCHHUS
[lonsitue o nucnepcHbix cucremax. ICTUHHBIE U

6 KOJIJIOMHBIE PacTBOPhI. MaccoBast 10J1s1 BENICCTBA B 1 12.10.2023 | https://educont.ru/
pactBope
Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX

7 coenuHeHui. [ eHeTHUeCKask CBA3h HEOPTaHUYECKHIX 1 19.10.2023 | https://educont.ru/
BEILIECTB, Pa3JIMYHBIX KJIACCOB

3 Knaccudukanus XuMrudecKkux peakiyuii B HEOpraHUIECKON 1 1 26.10.2023 | https://educont.ru/

OpFaHI/I‘IeCKOfI XHMUH. 3aKOH COXPAaHCHUA MACChI BCUICCTB;
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3aKOH COXpaHCHHUA U IMPEBPALLICHUA SHEPIUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopocts peaknun. O0paTuMble peakinu. XUMHYECKOE

9 09.11.2023 | https://educont.ru/
paBHOBECHE
IT 6ota Ne 1. «B

10 pakTHuecKas padoTa « Jm;n:me pa3IMYHBIX 16.11.2023 | https://educont.ru/
(bakTOPOB HA CKOPOCTh XUMHUCCKOU PEAKIIUN»
DnexTpoauTHYecKas quccoruanys. [IoHsITHe 0 BOJIOPOIHOM

11 nokazarese (pH) pactBopa. Peakiuu nonHoro oomena. 23.11.2023 | https://educont.ru/
['MapoIin3 OpraHuvecKuX U HEOPraHMUECKUX BEIIECTB

12 OKHUCIUTENEHO-BOCCTAHOBHUTEIIBHBIC peaKufm. [onsitie 06 30112023 https://educont.ru/
9JIEKTPOJIM3€E PACIIaBOB U PaCTBOPOB COJICH

13 Konrtposbhas pabota no paszneny «TeopeTHuecKknue OCHOBBI 07.12.2023 https://educont.ru/
XUMUW
Mertaiuel, ux nojoxenue B [lepuoanyeckoii cucreme

14 XUMHYEeCKHUX 35eMeHTOB JI. . MeneneeBa 1 0COOEHHOCTH 14.12.2023 | https://educont.ru/
cTpoenust atomoB. ObmHe (hru3nyeckre CBOUCTBA METAIIJIOB
C .0 i i

15 TUTaBbl METAJIJIOB. DJIICKTPOXUMHUYCCKUI PSiI HANIPSHKCHUN 21122023 hitps://educont.ru/
METaJUIOB

16 XI/IM%‘I@CKI/IG ClefICTBa 1321)1(H€I7HHI/IX ivleTamIOB (HanHfI: 28.12.2023 | https://educont.ru/
KaJIMii, KaJbLUi, MAarHUMN, A TFOMUHHAN) U UX COCTUHCHUIN

17 XUMUYECKUE CBOMCTBA XpOMa, METU M UX COSTUHEHHM 11.01.2024 https://educont.ru/

18 XHMMHUYECKHE CBOMCTBA IMHKA, JKEJIE€3a U X COEIMHEHHN 18.01.2024 | https://educont.ru/
IT 6ota Ne 2. "P

19 PacTiieckat pabota A2 ciere " 25.01.2024 | https://educont.ru/
HKCICPUMEHTAJIBHBIX 3a7a4 1Mo TeMe «MeTaslibh»y
Hewmeramtsl, ux nonoxenue B [lepuoanyeckoii cucreme

20 XUMHYECKHX diieMenToB Jl. 1. MenneneeBa 1 0COOEHHOCTH 01.02.2024 | https://educont.ru/
CTPOCHHUS aTOMOB

21 ®dusnyecKre cBONCTBAa HEMETAIIIOB. AJITIOTPOIUS 08.02.2024  https://educont.ru/

HEMETaJIOB (Ha MpUMepe KUCIopoaa, cepsl, pocdopa u
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yriepo/a)

22 XUMHUYECKHE CBOMCTBA raJIOTCHOB, CEPhI U MX COCTUHCHUI 15.02.2024 | https://educont.ru/

23 XuMHUECKUE CBOMCTBA a30Ta, pochopa 1 uX CoeTMHEHUN 1 22.02.2024 | https://educont.ru/

24 XHMH%CKHve CBOHCTBA YIIICPOA, KPEMHHS H HX 1 29.02.2024 | https://educont.ru/
COCIMHEHUI

25 [MpuMeHeHne BaKHEUIINX HEMETAJUIOB U UX COSIMHCHUI 1 07.03.2024 | https://educont.ru/
O06o001eHre 1 cucTeMaTu3alus 3HaHUHN 110 TeMe

26 «Hemeraibly. BeluucieHus Mo ypaBHEHUAM XUMUIECKUAX 1 14.03.2024 | https://educont.ru/
peakiuii 1 TEePMOXUMHUIECCKUE PACUETHI
IT 6ota Ne 3. «P

27 PAITITECKAT paboTa A2 2. «TEICHHe . 1 21.03.2024  https://educont.ru/
IKCIIEPUMEHTAIBHBIX 33134 1o Teme "Hemeramibr"»

)8 KontposnbHast paboTa 1o TeMam «MeTab» | 1 04.04.2024 | https://educont.iu/
«HemeTramnb

29 Heopranndeckue ¥ OpraHndeCKue KUCIOTHI. 1 11.042024 | https:/feducont.ru/
Heopranuveckue 1 OPraHu4eCKre OCHOBAHHUS
AmdoTepHbIe HEOPraHUYECKUE U OPraHUICCKUE

30 coequHeHus. ['eHeTHYeCKas CBA3b HCOPTaHMYCCKUX U 1 18.04.2024 | https://educont.ru/
OpPraHMYECKHX BEIICCTB
Poib XUMUH B 00€CIIEICHHN IKOIOTUIECKO,

31 HHEPreTUYECKON U MUIIEBOI 0€30MaCHOCTH, Pa3BUTHH 1 25.04.2024 https://educont.ru/
METUIMHBI
IT 0 00

32 PEACTARIICIIIA OB ODILIX HAYTHBIX PHIHLITIAX 1 02.05.2024 | https://educont.ru/
MPOMBIIUICHHOTO TIOJYYEHHST BAXXHEHIIMX BEIIECTB

33 YenoBek B MUPE BEIIECTB M MATEPHAIIOB 09.05.2024 | https://educont.ru/

34 XuMHUsL 1 30pOBbE YeIOBEKa 16.05.2024 | https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYHEHUKA

* Xumus, 11 kmace/ I'abpuensna O.C., OGIIECTBO ¢ OrpaHHYCHHON OTBETCTBEHHOCTHIO «/[PODA»;
Axkmmoneproe obmectBo «M3narenscTBo «IIpocBemnieHne

* Xumus / I'abpuensn O.C., Octpoymos WN.I'., Cnaakxos C.A., AKIHOHEpHOE 00IIECTBO
«M3natenbcTBO «IIpocBemieHue»

Xumust, 101 kmace/ T'abpuensa O.C., OOIIECTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO «J[PODAY;

AxkrmonepHoe obmectBo «M3naTenscTBO «IIpocBemieHue»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

3amgaun Ha pacTBOPHI. YUeOHOE OCOOHre IS CTYICHTOB HAIPaBJIECHUS MOATOTOBKH "XuMust"
NunuBunyanpHBIN MPoeKT oOy4varomierocs mo xumuu. 10-11 kmaccer. ®I'OC
KauecTtBennsie 3agaun. YueOHOe mocodoue

Onumnua Hble 3aaHNs 10 OPraHUYECKOW XUMUM (ycIoBuUs, aHaiau3, pemenus). 10-11 knaccel

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://educont.ru/

https://resh.edu.ru






