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IHossicHuTEILHAS 3aTIUCKA

[Iporpamma 1o XuMuH Ha YPOBHE CpeIHEr0 001Iero o0pa3zoBanus papadorana Ha ocHoBe DeaepanbHOro 3aKoHa OT 29.12.2012 Ne 273-D3 «O06
oOpaszoBanuu B Poccuiickoit @enepanumn», TpeboBaHMi K pe3ybTaTaM OCBOCHUS (eliepaibHOil 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHEr0
obmeroo6pazoanus (POIT COO), npencraBieHHbIX B DenepaibHOM rocyaapcTBeHHOM oOpazoBareiabHoM ctanaapte COO, ¢ yuérom Konnenimm
npenojaBaHus yueOHOro npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoil deaepanuu, pean3yromux OCHOBHbIE
oOpa3oBaTeNbHbIE TPOrPaMMbl, U OCHOBHBIX 0JI0keHUH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit @enepanun Ha nepuof 1o 2025
roga»(Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY IOJIXOJI0B K pa3pabO0TKe MPOrpaMMbl 10 XUMUHU, K OTPEeNIEHUI0 001Ieil cTpaTeruu o0yueHus, BOCIUTAHUS U pa3BUTHS 00yYarOIIUXCs
cpeacTBamMu yueOHOTo mipeamera « XuMusi» Juisi 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KOHIENTYalbHbIe nojioxkeHuss @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIeJiel, cofiepKaHUs, pe3yJIbTaTOB 00yUYeHHs U TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ JaHHBIMH TOJIOKEHUSAMH TTporpamMma 1o xuMuu (6a30BbIi YPOBEHB) Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHMUs:

YCTaHaBJIMBACT 00s13aTeNIbHOE (I/IHBapI/IaHTHOG) MPEAMCTHOC COACPIKAHUC, OIIPEACIIACT KOJIMUCCTBCHHBIC U KAYCCTBCHHBIC €I'0 XapaKTCPUCTHUKU Ha
Ka)XKIO0M 3TallC U3Yy4YCHUA MPEAMETA, TPCAYCMATPUBACT IIPUHIUIIBI CTPYKTYPHUPOBAHUSA COACPIKAHUA U PACHPCACICHUA €TO 10 KilaCCaM, OCHOBHBIM
pas3aciiaM U TCMaM Kypca,

AT MPUMEPHOE pacipe/iesieHne yUeOHbIX YaCOB M0 TEMATUYECKUM pa3jiesiaM, pEKOMEHAYET MPUMEPHYIO MOCIEA0BATEIbHOCTh U3yUCHUS
OTJIEIBHBIX TEM Kypca ¢ YU4ETOM MEXIPEAMETHBIX U BHYTPUITPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH
obyuaromuxcst 10—11 kmaccos;

JTAET METOIMYECKYI0 MHTEPIPETALIMIO LIeel n3ydeHHsl IpeIMETa Ha YPOBHE COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPETHEro OOIIero
o0pa3oBaHMsl, COAECPKATETLHON XapaKTEPUCTHKHU TUNIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO 00IIEro
o0pa3oBaHus (JJMYHOCTHBIX, METAIIPEIMETHBIX, IPEAMETHBIX ), OCHOBHBIX BHJIOB YUE€OHO-TI03HABATEILHON JEATENIbHOCTH 00YyYaroIerocs o OCBOCHHUIO
conepkanus nmpenmeta. [1o Bcem Ha3BaHHBIM MO3UIUSAM B IpOrpaMMe M0 XUMHUH COOITI0IeHa MPEEeMCTBEHHOCTh C (peiepalibHOM paboueil mporpaMmoit
OCHOBHOT0 00111eT0 00pa3zoBaHus Mo XUMuH (1711 8—9 Ki1accoB 00pa3oBaTeIbHBIX OPraHu3aluid, 0a30BbIi YPOBEHb).

XuMuyeckoe 00pazoBaHue, MOITy4aeMoe BBIITYCKHUKaMU 00111e00pa30BaTeIbHOM OpraHu3aluy, sIBISIETCS HEOThEMIIEMOMN 4acThIO0 UX
oOpazoBaHHOCTU. OHO CIIy>)KUT 3aBEpPILIAIOIINM 3TAllOM peain3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM yPOBHE KIIFOUEBbBIX LIEHHOCTEH, IPUCYIIHUX
LEJIOCTHON CUCTEME XMMHUUECKOro 00pa3oBaHusl. DTH LIEHHOCTU KacaloTcs MO3HAHUS 3aKOHOB MPUPObI, GOPMUPOBAHUS MUPOBO33PEHUS U 00IIeH
KyJIbTYpPbI UEJIOBEKA, a TAKXKE IKOJIOTHYECKH 0OOCHOBAaHHOT'O OTHOLIEHMS K CBOEMY 370POBbIO M MPUPOAHOM cpene. Peanusyercst xumudeckoe



o0Opa3oBaHNe 00y4YaIOLIMXCsl HA YPOBHE CPEAHEro 00Iero oopazoBaHus CPeICTBAMU yUeOHOTOo MpeaMeTa « XUMUs», COAepKaHue U OCTPOCHHE
KOTOPOTO ONpEENICHBI B IPOrpaMMe 10 XUMHHU € YYETOM crelM(PUKN HAYKH XUMHUH, €€ 3HAaU€HUS B IO3HAHUU PUPOABI U B MAaTEPHAIbHON JKU3HU
o011ecTBa, a TakKe ¢ y4éToM OOIIMX LeIel U MPUHLIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEHEro 00I11ero o0pa3oBaHus B
Poccuiickoii @enepanun. Tak, Hanpumep, Tpu GOPMHUPOBAHUH COACPIKAHUS MPeaMeTa « XUMHUSD» YUTEHBI CIEAYIOMINE TOJI0KEHUS O crienuduke U
3HAYCHUU HAYKU XUMHHU.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0coOyI0 posib B COBPEMEHHOM IIUBUWIIM3ALIMY, B CO3JAHUN HOBOW 0a3bl MaTepHaIbHOM
KyJIbTypbl. OHa BHOCUT CBOH BKJIaJ] B (POPMUPOBaHHE PALIMOHATIBHOIO HAYYHOTO MBIIIUIEHUS, B CO3/IaHUE LIEJIOCTHOTO MPEICTaBIEHUs 00
OKpY’aroIleM MUPE KaK O €IUHCTBE MPUPObI U YEJIOBEKa, KOTOpoe POPMUPYETCS] B XUMUU Ha OCHOBE MMOHMMAaHMSI BEILIECTBEHHOTO COCTaBa
OKPY’KaIOILIEro MUpPa, OCO3HAHUS B3aUMOCBSA3H MEX/y CTPOCHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTAMU IIPUMEHEHUS.

TecHo B3aMMOMEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HayKaMu, XUMHS CTajla HEOThEMJIEMOM YacThI0 MUPOBOH KYJIbTYPbI, HEOOXOAUMBIM
YCIIOBUEM YCIIEHIIHOTO TPyZa U AKU3HU KaxJ10ro wieHa obmectsa. CoBpeMEeHHass XMMHUsI KaK HayKa co3uJaTellbHasl, Kak HayKa BBICOKMX TEXHOJOTUMI
HaIpaBJieHa Ha pelIeHne I100aIbHbIX MPOOIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPIE€TUUECKOM, MUIIIEBON, IKOJIOTUYECKOM
0€30M1acCHOCTH U OXPaHbI 37J0POBbSI.

B cooTBeTcTBUM ¢ OOIIMMU LETAMH U IPUHIMIIAMHU CPEIHETo 0011ero oopazoBanus coaepxanue npeamera « Xumus» (10—11 kmacesl, 6a30BbIi
YpPOBEHb U3yUCHHsI) OPUSHTHPOBAHO MTPEHMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO MTOJATOTOBKY 00yUYaONUXCs, HEOOXOIUMYIO MM JUTSl BRIPAOOTKH
MHPOBO33PCHUYCCKUX OPUCHTUPOB, YCIICIIHOTO BKIIFOYCHUSA B ) KU3Hb COLIMYMA, IMTPOAOJIPKCHUA 06p3.30BaHI/I$I B PA3JIMYHBIX OGJI%ICTHX, HC CBA3aHHBLIX
HEIOCPEJICTBEHHO C XUMUEH.

CocTaBnsomuMu mpeaMeTa « XUMUs» SIBISIFOTCS 0a30BbIe Kypehl — «Opranudeckast XuMus» 1 «O01as 1 HeopraHu4eckasi XuMus», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHHsI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa 3HAHHUH M0 HEOPTaHUYECKOM XMMHH (C BKIIOYSHHUEM 3HAHUN U3
oO1iell XuMUM) U OpraHnyeckor XuMuu. GopMHpOBaHUE TaHHON CUCTEMbI 3HAaHUN NPU U3yYSHUHU IpeaMeTa 00ecreqnBaeT BO3MOXKHOCTD
paccMOTPEHHUsI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX IMOHITUHN, 3aKOHOB U TEOPUN XUMUH.

CrtpykTtypa cogepxanusi KypcoB — «Opranudeckast XuMus» 1 «O011as 1 Heopranuyeckasi XuMus» copMUpoBaHa B IporpaMme Mo XMMHUU Ha
OCHOBE CUCTEMHOT'0O MOJIX0/Ia K M3yUEHHUI0 yueOHOro MaTepuana u 00yCciIoBIeHa HCTOPUIECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHUH Ha OMpeeIEHHbBIX
TEOPETHUUECKHUX ypOBHSX. Tak, B Kypce OpraHM4ecKoil XUMUU BEIIeCTBAa PACCMAaTPUBAIOTCS HA YPOBHE KIIACCHUECKON TEOPHH CTPOCHHUS OPTraHMYECKUX
COCIMHEHUH, a TAaK)Ke Ha YPOBHE CTEPEOXUMHUIECKUX U DJIEKTPOHHBIX MPEICTABICHUI O CTpOeHUH BerecTB. CBeieHus: 00 M3y4aeMbIX B Kypce
BEIIIeCTBaX JAAOTCS B PA3BUTHUU — OT YIJIEBOJAOPOIOB JI0 CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX COEMHEHUH. B Kypce opraHnueckoil XuMuu Moay4yaroT



pa3BUTHUC C(i)OpMI/IpOBaHHLIe Ha YPOBHC OCHOBHOI'O 06mer0 O6paSOBaHI/IH INEPBOHAYAJIBHBIC TIPCACTABJICHUA O XUMHYECKOU CBA3H,
KJIaCCI/I(I)I/IKaI_II/IOHHBIX IpU3HAKaxX BCUICCTB, 3aBUCUMOCTHU CBOICTB BCIICCTB OT UX CTPOCHUS, O XUMHYSCKOMU peaknuu.

[Ton HOBBIM yTJIOM 3peHUS B IpeameTe « XUMUs» 0a30BOro ypoBHS pacCMaTpUBAETCsl U3yUYEHHBIH HA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus
TEOpPEeTUYECKU MaTepral U (PaKTOIOTHUECKUE CBEIEHHI O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraH1uuecKas
XUMUSD 00y4arOIIUMCS MTPEIOCTABIISAETCS BO3MOKHOCTh OCO3HATh 3HAUCHUE TIEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTMYECKUX
HO3ULIUH, TTy0XKe MOHATh UCTOPUYECKOE H3MEHEHUE (PYHKIUI 3TOro 3aK0Ha — 0T 000011aroeil 10 00BACHSIOMEH U TPOrHO3UPYIOLIEH.

Enunas cuctema 3HaHMN O BaKHEWINMX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHHH, a TAK)KE O XMMHUYECKUX PEAKIUAX, UX
CYIIHOCTH U 3aKOHOMEPHOCTAX NPOTEKaHUs AonoJHseTcs B Kypcax 10 n 11 xnaccoB aneMeHTaMu coaepKaHusl, MMEIOIIMMHU KyJIbTYPOJIOIMYECKAN U
MIPUKIIATHON XapakTep. DTH 3HAHMSI CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3H XUMHUH C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIHHON U
NPaKTUYECKOH J1eATETbHOCTH YellOBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHS K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUYECKUX
NPUIOKEHUH XUMHUH, IOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MTPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIUBATh HH(POPMALIUIO U IPUMEHATh €€ [T OTOJIHEHHS 3HaHUH, pellIeHUs] HHTEJUIEKTYalIbHbIX U SKCIIEPUMEHTAIbHBIX
UCCIIeI0BaTENbCKUX 3a7au. B 1esnom coznepkanue yueOHOro npeamera « XUMus JaHHOTO yPOBHS U3YUYE€HUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Yy
00yyaromuxcss MUPOBO33pPEHYECKON OCHOBBI JUIsl MOHUMaHUs (punocodckux uaeH, Takux Kak: MaTepruabHOE €IMHCTBO HEOPTaHUYECKOrO U
OpPraHUYeCcKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB BEILECTB UX COCTABOM U CTPOECHUEM, [TO3HABAEMOCTh IPUPOAHBIX SBJIECHUH MyTEM SKCIIEPUMEHTA U
peleHNs MPOTUBOPEUNI MEX /Ty HOBBIMHU (PAKTaMU M TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMUH B PEILICHUH YKOJIOTHUECKUX
npoOieM, a Takxke MpodsieM cOepexeHns: IHEPTeTHUECKUX PECYPCOB, ChIPbs, CO3JaHHs HOBBIX TEXHOJOTHH U MaTepHasoB.

B nnane pemienus 3a1a4 BOCIIUTaHMSI, Pa3BUTHS U COLMATHM3AIMHI 00YYarOIINXCSl MPUHATHIE TPOTPAMMOM IO XMMHH MOAXO/IbI K OIMPEIeICHHIO
COJIep’KaHus U TIOCTPOEHUS IpeaMeTa MpeayCcMaTprUBaOT POPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX IEHCTBUI, UMEIOIUX 0a30BO€ 3HAUCHUE IS
pa3IMYHBIX BUIOB JIEATEIBHOCTH: PEIICHUs MPOOIeM, TOUCKa, aHanu3a 1 00padoTku nH(OpMaLUK, HEOOXOAUMBIX JIJIsl MPUOOPETEHUS OTIbITa
MIPAKTHYECKON M HCCIIeI0BATENbCKON JEATeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpaxTuke npernoaaBaHusi XMMUM KaKk Ha YPOBHE OCHOBHOT'O OOIIer0 00pa3oBaHus TaK U Ha YPOBHE CpeIHETo o0IIero oopa3oBanus, Ipu
OTIPEICTICHUH COJICPKATEIIPHON XapaKTEPUCTUKHU LIEeTIeH N3yYCHHS IIPEeIMETa HalpaBJIeHUEM MMEPBOCTEIIEHHON 3HAYUMOCTH TPATUIIMOHHO MPU3HAETCS
dbopMUpOBaHKE OCHOB XMMHYECKOIM HaAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUSI, TPAKTUUYECKON JeSTEIbHOCTH YelIOBEKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOM KyJIbTYphl. C METOAUYECKON TOUKH 3PEHHSI TAKOH TOIX0]T K OMPEACIICHUIO TIeJIeH U3yUeHHUs MpeMeTa SBISETCS BIIOJTHE
OTIpaBJaHHBIM.



CornacHo JaHHOM TOUYKE 3pEHHUs TTIaBHBIMU LIESIMU U3yUeHHs ITpeaMeTa «XuMus» Ha 6a3oBoM yposHe (10-11 ki) sBisiroTCs:

(1)OpMI/Ip0BaHI/Ie CHCTEMBI XMMHYECKNX 3HAHUH KaK BaKHEHIIICH COCTaBJIHI-OH_Ieﬁ GCTCCTBCHHO—HaquOﬁ KapTHUHBI MUPA, B OCHOBEC KOTOpOﬁ JICKaT
KJIFOYECBBIC ITOHATHA, d)YHI[aMCHTaHBHLIe 3aKOHBI 1 TCOPHUU XUMHUHU, OCBOCHHUC A3bIKA HAYKH, YCBOCHHUE U IOHUMAHUEC CYITHOCTH JOCTYIIHBIX
0606I_HGHI/II71 MHPOBO33PCHUCCKOTO XapaKTepa, O3HAKOMJICHUEC C HCTOpHeﬁ HX PAa3BUTHA U CTAHOBJICHUA,

(dhopMUpOBaHHE W PA3BUTHE MPEICTABICHUHN O HAYYHBIX METO/IaX TIO3HAHUS BEIISCTB M XUMHUYECKUX PEAKITHI, HEOOXOIUMBIX I IPHOOPETEHUS
YMEHUI OPUEHTHPOBATHCA B MUPE BEIIECTB M XUMUYECKHX SIBJICHUH, UMEIOIINX MECTO B IPUPOJE, B IPAKTUUECKOW U IMOBCETHEBHOW KU3HH;

pPa3BUTHUC YMCHPII;'I u CHOC06OB ACATCIIbHOCTH, CBA3aHHBIX C HaGJ'IIO,Z[eHI/ICM u O6’b$ICH€HI/IeM XUMHYCCKOTO SKCIICPUMCHTA, COGJIIOI[GHI/ICM paBuI
6e30macHOro OOpalIeHHs C BEIIECTBAMHU.

Hapsiny ¢ aTum coneprkaTenbHas XapakTepuCcTHKa Ieliel ¥ 3a/1a4 H3yueHus IpeIMeTa B MPOorpaMMe 1o XMMUHU YTOUHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUU C HOBBIMH IIPUOPUTETAMHU B CUCTEME CpeHEro obmiero oopasoanws. CeroiHs B MpemnoJaBaHUN XUMUHU B OOJIBIIEH CTETIEHN OTIAETCS
MPEINOoYTEeHUE MPAKTUIECKON KOMIIOHEHTE COIep KaHUs 00yUYeHUs, OpPUEHTHUPOBAHHOW Ha TIOJTOTOBKY BBIITYCKHUKA 00IIe00pa3oBaTelbHON
OpraHMU3aIliy, BIAACIONIECT0 He HaOOpPOM 3HAHUH, a PYHKIIMOHAIEHOW IrPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO TIOJYyYeHUS 3HAHUI
Y TIPUMEHEHUS X B PeabHOM KU3HU JJIs PEIICHUS] PAKTUYECKUX 3a/1a4.

B 37011 cBsI3U IIpU U3YUYCHUU IIPEAMECTA «XUMU» AOMHUHUPYIOUICC 3HAUCHUC an/I06peTa10T TaKUC OCJIN U 3aJa4H, KaK:

ajganranus 06yqa}0mnxcs[ K YCJIOBHAM JUHAMHUYHO pa3BUBAIOIICTOCA MHPA, q)OpMI/IpOBaHI/Ie HUHTCIUICKTYAJIbHO pa3BHTOﬁ JIMYHOCTH, TOTOBOM K
caM006pa30BaHmo, COTPYAHUUYCCTBY, CAMOCTOATCIIBHOMY IMIPUHATHIO I'PAMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMH U UX IIPUMCHCHHUEM

(dhopMupoBaHUEe y 00YUarOIIMXCS KIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHUUHN ), UMEIOLIUX YHUBEPCAIHLHOE 3HAUECHHUE JIJISl pa3JIMYHbIX BHJIOB
JeSITeIbHOCTH: PEIIeHHs Ppo0JIeM, MONCKa, aHaIu3a U 00padoTKK MH(POPMAITUH, HEOOXOAUMBIX JUISI TPUOOPETEHUS OIBITA IEATEILHOCTH, KOTOpas
3aHMMAaeT Ba)KHOE MECTO B IO3HAHUM XUMHH, a TaKXKe JUIsl OLEHKHU € TIO3UIMNA SKOJIOrMYecKoil 0e30MacHOCTH XapaKTepa BIUSHUS BELIECTB U
XUMHUYECKHX ITPOLIECCOB HA OPTaHMU3M YeJIOBEKA U IPUPOJIHYIO Cpeny;

pa3BUTHE NO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00yUarOIMXCsl: CIOCOOHOCTH CAaMOCTOSTEIBHO
nproOpeTaTh HOBBIE 3HAHHS [0 XMMHUU B COOTBETCTBHH C KHU3HEHHBIMH NMOTPEOHOCTSAMH, HCIIOIB30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOIOTHH
JUTS TIOMCKA ¥ aHAJIM3a y4eOHOW W HAYYHO-TIOMYJIAPHON HH(OPMAIH XUMUYECKOTO COACPIKaHUS;



q)OpMI/IpOBaHI/Ie U pa3BUTUC Y 06yqa10u114xc;1 aCCOIMAaTUBHOI'O U JIOTHYCCKOI'O MBIIIJICHU A, Ha6J'IIO,I[aTCJIBHOCTI/I, C06paHHOCTI/I, AKKYpPAaTHOCTH,
KOTOPBIC 0COOEHHO H€06XO,Z[I/IMBI, B YaCTHOCTH, IpH TNIAHUPOBAHUU U MTPOBCACHNU XUMHUYICCKOTO 3KCIICPUMCHTA,

BOCIHTaHKE y 00y4aromuxcs yOex1EHHOCTH B TYMaHUCTHYECKON HaMpaBIeHHOCTH XUMUHU, €€ BaXKHOM pOJIM B PELICHUH II100aJIbHBIX TPoOiieM
paIMOHATBHOTO MTPUPOIOTIOIB30BAHUS, IOMOTHEHHUS YJHEPTETUYECKUX PECYPCOB U COXPAHEHUS MMPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeXKHOTr0 OTHOIIEHHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHUOOPETEHUS OIbITa UCIIOJIb30BAHUS MTOJIYUEHHBIX 3HAHUHN AJI1 TPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

Henu u 3apaun u3ydeHus npeamera «XUMHsD NOTyYrI MOAPOOHYI0 METOJUUECKYIO0 HHTEpIIpeTaluio B pasjene «Ilnanupyemblie pe3ynbTatel
OCBOCHHSI TIPOTPAMMBI 110 XUMHUN», Oaroaaps yeMy o0ecriedeHo Y€TKOe MPEACTABICHUE O TOM, KAaKHE 3HAHUS U YMEHUS UMEIOT MPSMOE OTHOIIIEHUE K
peanu3anuyu KOHKPETHOMU LIEJIH.

B yue6HOM m1aHe cpeHero oouero oopa3oBanus npeaMer « XuMushy 6a30BOro ypoBHS BXOJUT B COCTaB MpeAMETHOMN obnactu «EcTtecTBEHHO-
HayuHble IpeaMeThl». OOlee Ynuciio 4acoB, peKOMEH0BaHHBIX JJIs U3y4eHHs XxumMHuK — 68 vacos: B 10 kitacce — 34 gaca (1 yac B Henemo), B 11
kiacce — 34 gaca (1 gac B Hezemio).

Conepxanue
11 knacc. TeopeTrnueckne OCHOBbI XUMHU.

XUMHYECKHUH 2JIEMEHT. ATOM. SIpo aTroma, H30TOMbI. DJIEKTPOHHAs 000109Ka. DHEPreTHIECKHNE YPOBHH, TOAYPOBHU. ATOMHBIE OpOUTamy, s-, p-,
d- snemenThl. OcOOEHHOCTHU pacnpeaeNeHUs JIEKTPOHOB IO OpOUTAIISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS
KOH(UTypalus aTOMOB.

[lepuoanueckuii 3axoH u [lepuoanueckas cuctema xumudeckux aementoB .M. Menneneesa. CBsi3b nepuoanyeckoro 3akona u [lepuoauueckoit
cUCTeMbl XUMHUecKuX 31emMeHToB .M. MeHneneeBa ¢ COBpeMEHHOI Teopuel CTpOEHHsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BELIECTB M0 TPYyNIaM U NeproaaM. 3HaueHHe MepUoIMIECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BeriecTBa. XUMHUYECKas CBSI3b. BUIbI XMMHUYECKOH CBsI3U (KOBAJICHTHAsI HEMOJISIpHAs M MOJISIpHAs, MOHHAsA, MeTallTnueckas). MexaHu3Mbl
00pa30BaHMs KOBAJIEHTHOW XMMHUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-aKLENTOPHBIN). BogopoaHas cBsa3b. BaneHTHOCTB. D11€KTPOOTpHULIATENBHOCTD.
Crenenp okucieHus. IoHbI: KAaTHOHBI U @aHUOHBI.



BemecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTBA. UMbl KPUCTAIUIMUECKUX PEUIETOK.
3aBUCHMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIINYECKON PEILIETKH.

[TonsiTue o nucnepcHbIX cuctemMax. MicTUHHbBIE U KOJUIOMAHBIE pacTBOPHI. MaccoBast 10J1d BELIECTBa B pacTBOPE.

KHaCCI/I(l)I/IKaHI/IH HCOPTaHUYCCKUX CoeI[I/IHeHI/II\/’I. HOMeHKJ'IaTypa HCOPTaHNYCCKUX BEIICCTB. I'ereTnyeckas CBA3b HEOPraHNYCCKUX BEIICCTB,
MNpUHAAJICIKAIINX K Pa3JIMYHBIM KilaCCaM.

Xumnueckas peakiys. Kiaccudukanus XuMHUUECKUX peakiuii B HEOPraHWIECKON M OpraHWnYeCKON XUMHUH. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUs U IIPEBPALLECHUS] SJHEPIUHU IIPU XUMUYECKUX PEaKLUAX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3NuYHbIX (pakTopoB. OOpaTuMBbIe peakiuu. XUMHYECKOoe paBHOBecHe. DaKTOPHI, BIUSIONIUE HA
COCTOsIHHE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccoruanus. CHUibHbIe U cia0dbie AMeKTpoauThl. Cpesia BOJHBIX pacTBOPOB BEIIECTB: KHCIas, HEUTpallbHas, IIeT0YHas.
[Tonsitue o BomopoaHoM nokaszarene (pH) pactBopa. Peakiiuun nonHoro oomeHa. ['uapoin3 HEOPraHMUECKUX U OPTaHUYECKHUX BEIIECTB.

OKHCANTETHEHO-BOCCTAHOBUTENbHBIE peakinU. [IoHsITHE 00 371eKTpoIIn3€e paciiaBoB U pacTBOPOB cojieil. [I[pumeHeHue anexTpoinsa.

JKCIepUMEHTAJIbHbIE MeTOAbI H3y4YeHHUs BEeIeCTB M UX NPeBPAleHHIA.
Jemoncrpanus tabnun «llepuonnyeckas cucreMa xumuueckux 3nemeHToB .M. MenneneeBay, nzyueHne Mojieae KpUCTaNIMYeCKUX PEIIETOK,
HaOJII0/IeHUE U ONKMCaHKUe JeMOHCTPALIMOHHBIX U Ja0OpAaTOPHBIX OIBITOB (Pa3iioKeHUE MEPOKCHIAa BOJIOPOIA B MPUCYTCTBUU KaTalu3aTopa,
OIpeziesieHUE Cpeibl PACTBOPOB BEIIECTB C MIOMOIIBI0 YHUBEPCATbHOIO HHANKATOPA, pEaKIMd HOHHOTO OOMEHa), IPOBEAEHHUE MPAKTHUYECKON pabOThI
«Bnusiare pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUI».

Pacuérnbie 3agaun Pacu€rhl 0 ypaBHEHUSAM XUMHUYECKUX PEAKLUN, B TOM YHCIIE TEPMOXUMHUUYECKHUE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM ITOHATUS
«MaccoBasi J0JIs BELLECTBAY.

Heopranuveckasi Xumus.
Hemerannsl. [Tonoxenue HemetamuioB B [leproanueckoii cucreme Xxumuueckux semMeHToB J[.J. MenaeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
dusnuecKkue CBONCTBA HEMETAIIOB. AJJIOTPOIMS HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepsl, hochopa u yriaepona).



XUMHUYECKUe CBOICTBA BaXKHEHIINX HEMETAIUIOB (raJIor€HOB, Cephl, a30Ta, hocdopa, yriiepoaa u KpeMHUs) U UX COeAUHEHHUH (OKCHUIIOB,
KHCJIOPOJICOIEPKALMX KUCIIOT, BOAOPOAHBIX COEAMHEHNUI).

[IpuMmeHeHre BaHEUIIIUX HEMETAVIOB U UX COCTMHEHUN.

Mertannsl. [lonoxxenue meramioB B [lepuoanueckoii cucreme xumuueckux 3nemeHToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX
o0omouek atoMoB MeTauioB. O0mue gusnyeckue cBoiicTBa MeTamuioB. CIaBbl METALIOB. DJIEKTPOXUMHYECKHIH Psi/l HAPSHKEHUH METaIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUiA, KaJIU, KaJIbIINM, MarHU{, aIIOMUHUN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O6mume criocoObl mony4yeHust MmetamioB. Mertamryprusi. Kopposust metannoB. CriocoObl 3alUThl OT KOppo3uu. [IpumeHeHre MeTamioB B ObITY U
TEXHUKE.

BKCHepI/IMeHTaJII)HI)Ie METOAbI H3YYCHUA BCIIECTB U UX npeBpameﬂuifl.

W3ydenne KouteKnuu «MeTautbl B CIDIaBbD»y, 00pa3IoB HEMETAIUIOB, PEIICHUE SKCTICPUMEHTAIILHBIX 33]1a4, HAOJI0ICHUE W OITCAHHE
JIEMOHCTPAIIMOHHBIX ¥ JJAOOPATOPHBIX ONBITOB (B3aUMOJICHCTBUE THAPOKCH A ATFOMHUHUS C PACTBOPAMHU KHUCJIOT U IIEJI0YCH, KaUeCTBEHHBIC PEaKIIUN
Ha KaTHOHBI METAJIJIOB).

PacuéTHbIe 3ama4n. Pacuétel Macchl BelliecTBa Wik 00bEMa ra3oB
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUHU BEIIECTB, PACUEThl MacChl (00hEMa, KOTHMUECTBA
BEILIECTBA) MTPOJIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEILECTB UMEET MPUMECH.

XuUMHA ¥ ;KU3HD.

Ponp xumun B o0ecriedeHuN HKOJIOTHIECKOM, DHEPTETHIECKON 1 MUIIEBOM 0€30MaCHOCTH, Pa3BUTUN MEIUIIMHEI. [[OHITHE 0 HAYYHBIX METOIaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM.

HpeI[CTaBJIeHI/ISI 00 O6HII/IX HAayYYHBIX IPUHOHUIIAX TPOMBIIIJIICHHOI'O ITOJYUYCHUA BaKHEHIITNX BCIICCTB.

YenoBek B MHPEC BCIICCTB U MATCPUATIOB: BayKHEHIIIHE CTPOUTCIIBHBIC MAaTCPUaAJIbl, KOHCTPYKIIMOHHBIC MAaTCpHaJIbl, KpaCKu, CTCKJIIO, KECpaMHUKa,
MaTCpHraJIbl JJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYICCKHUEC U MUHCPAJIbHBIC y,[[O6pCHI/ISI.



XuMHUs U 3J0POBbE YEIOBEKA: MPaBUIa UCIOIB30BaHMUS JIEKApPCTBEHHBIX MIPEMapaToB, MpaBuiia 0€30MacHOT0 HCIIONIb30BaHUS MPENapaToB ObLITOBOM
XUMHHU B HOBCCI[HQBHOfI JKU3HU.
MexnpeaMeTHble CBS3H.

Peanuzamnus MECKIPECAMETHBIX CBsI3eH IIpU U3YUCHUHN O6H.I€I‘/JI u HeOpFaHquCKOﬁ xumuH B 11 ximacce OCYHICCTBJIACTCA Y€PE3 UCIIOJIb30BAHUC KAK
06H_II/IX C€CTECCTBCHHOHAYYHBIX HOHHTHP'I, TaK U HOHHTI/II;'I, ABJIFOIIUXCA CUCTEMHBIMUA JJIA OTACIBHBIX IIPEAMETOB €CTECCTBEHHO-HAYYHOT'O IIUKIJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC MTOHATHS: HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIN3, CHHTE3, KilacCu(UKaIus, MepruoIuIHOCTb,
HaOJIIOZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, SIBJICHUE.

®u3nka: MaTepus, JHEPrusi, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PAJTMOAKTUBHOCTh, MOJIEKYJIA, SJHEPTE€TUUECKUI YPOBEHb,
BEIIECTBO, T€NO, 00BbEM, arperaTHOE COCTOSIHHAE BEIIECTBA, (PU3NYECKHE BEIMYMHBI M €AMHUIBI UX U3MEPEHUs], CKOPOCTb.

Buonorus: knerka, opraHusm, sKocucTemMa, obnocdepa, Makpo- 1 MUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.
['eorpadus: MuHepaiibl, TOpHbIE IOPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XuMHISCKas MMPOMBIINIIICHHOCTD, METAJIITYPIUsd, IIPOU3BOJACTBO CTPOUTCIIBHBIX MaTCPHUAIOB, CEbCKOXO03SMCTBCHHOE IMPOU3BOACTBO,
nmuuieBasd MMpOMBIINIIICHHOCTD, @apMaueBTquCKas[ MPOMBIINIJICHHOCTD, MMPOU3BOACTBO KOCMETHYCCKUX MMPEMNAapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTC€pHraJIOB, DJICKTPOHHAA MPOMBINIJICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEBI 11O XM HA YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3VJIBTATBI.

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00YyYarOIIUMUCS TPOrPaMM CpeIHero olIiero oopa3oBanus (JINYHOCTHBIM,
MEeTaINpeIMETHBIM U IIpeAMETHBIM). HayuHo-MeToan4yeckoit OCHOBOM J1sl pa3pabOoTKH MIIaHUPYEMBIX pe3yJIbTaTOB OCBOCHHUS IPOTPAMM CPEIHETO
o01iero oOpa3oBaHusl SBISETCS CUCTEMHO- AEATEIIbHOCTHBIN NOAX0A. B COOTBETCTBUU C CUCTEMHO-AEATEIBHOCTHBIM ITOIX0I0M B CTPYKTYpe
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeaMeTa « XMMHUs» Ha YPOBHE CPEIHEro 00I1ero o0pa3oBaHMs BbIIEIEHBI CIEIYIONINE COCTABISIONIUE:

OCO3HaHHuEC 06y‘IaIOHII/IMI/IC$I pOCCHfICKOfI FpaH(IlaHCKOfI HIACHTUYHOCTH — 'OTOBHOCTHU K CaAMOPa3BUTUIO, CAMOCTOATCIIBHOCTH U CaMOOIIPCACICHHUIO,

HaJIU4Yue€ MOTHBAIIUHU K 06y‘-I€HI/IIO;



LCJICHAITPAaBJICHHOC PAa3BUTUC BHYTPCHHUX y6C)KI[eHI/II\/'I JIMYHOCTHU Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH U HCTOPUYCCKUX TpaI[I/II_II/Iﬁ 6aszoBoi HAayKU

XHMMU;

TOTOBHOCTB M CITOCOOHOCTh 06yqa101u1/1xc;1 PYKOBOACTBOBATLCA B CcBOCH ACATCIIBHOCTH HEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMU, IPUCYIITUMHA
LIEJIOCTHOM cHUCTeME XUMHYECKOTO O6paSOBaHI/I$I;

HaJIN4YUC NPaBOCO3HAHUA JKOJIOTMYECKOM KYJBbTYPBI U CIIOCOOHOCTHU CTaBHTh EJIN U CTPOUTD )KU3HCHHBIC ITJIaHBI.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS MpeIMeTa « XUMHUSD» TOCTUTAIOTCS B €IUHCTBE yUeOHOM U BOCITUTATEIBHON JESITEIbHOCTH B COOTBETCTBUH C
T'YMaHHCTUYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH U HJI€aJIaMU POCCUIICKOTO TPaskJJaHCKOTO O0IECTBa, IPUHATHIMH B
oOuiecTBe HOpMAaMHM U IPaBUJIAMU TIOBEJIEHUS, CTIOCOOCTBYIOIIMMH MTPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOT'O CTAaHOBJICHUS
JIMYHOCTH 00YYaroIINXCsl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMHUSD» OTPakatoT COPMHUPOBAHHOCTH OIBITA TIO3HABATEILHON U MPAKTHYECKON JAESITEIbHOCTH
o0yyaroImuxcs Mo peaau3aluy IPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxXIaHCKOro BOCHUTAHMA:
OCO3HaHMS 00YYAIONTUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBAKEHUS K 3aKOHY M IMPABOIOPSIIKY; MPEICTABICHUS O
COIIMAJIBHBIX HOPMAX U MPABUIIAX MEXIMYHOCTHBIX OTHOILIEHUN B KOJIJIEKTUBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATENBHOCTU MPU
CO3JITaHUH YYE€OHBIX MPOCKTOB, PEIICHUN YICOHBIX M MIO3HABATEIBHBIX 33/1a4, BHIMOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATH U MNPUHHUMATb MOTUBBI, HAMCPCHUS, JIOTUKY W APT'YMCHTHI APYTUX IMPU aHATIU3C PA3JIMIHBIX BUAOB y‘IC6HOI>’I
ACATCIIBHOCTH,

2) maTpHOTUYECKOr0 BOCIIUTAHUSA:
LIEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIUIO OTEUECTBEHHOW XUMUU;
YBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO MPUMEHEHHSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKH €CTh
pe3yNbTaT ATUTEIbHBIX HAOMIOIEHUH, KPOTIOTIIMBBIX KCTIEPUMEHTALHBIX TOMCKOB, MTOCTOSTHHOTO TPY/a YYEHBIX U IPAKTUKOB;
WHTEpeca U MO3HaBaTEIbHBIX MOTHBOB B MOJIYYEHUH U TIOCIEIYIOIIEM aHAIN3€e HH(OPMAIIUHU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM
OTECYCCTBCHHOM XHMHUU;



3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHA:
HPaBCTBCHHOI'O CO3HAHUS, STHUYCCKOI'O MMOBEACHU, CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMHUYCCKUMU ABJICHUAMU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
T'OTOBHOCTHU OLICHUBATH cBOE MOBCACHHUC U IMMOCTYIIKHU CBOUX TOBapI/IH_Ief/'I C HO3I/II_[I/II71 HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC
MOCJIEACTBUM 3TUX MOCTYIIKOB;

4) ¢opMupoBaHus KYJIbTYpPbI 310POBbS:

MMOHUMAaHUS IEHHOCTEH 3/T0POBOTO U 0€30MacHOTO 00pasa KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY
(U3UYECKOMY U TICUXUYECKOMY 37]0POBBIO;
coOJTroIeHNs paBUJT 0€301aCHOTO OOpaIeHHs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM KU3HU U B TPYIOBOH JESITEIBHOCTH;
MOHUMAaHUS IEHHOCTHU MPABIJI UHAUBHUIYaIbHOTO M KOJUIEKTUBHOT'O O€30MMaCHOTO MOBEICHUS B CUTYAIUSIX, YTPOXKAIOLINX 3I0POBBIO U
JKU3HH JTIONICH;
OCO3HAHUS MOCIEACTBUIA U HENMPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTUKOB, KYPEHHs);

5) TpynoBOro BOCHIUTAHUSA:

KOMMyHI/IKaTI/IBHOI\/'I KOMIICTCHTHOCTH B yq€6H0-HCCH€HOBaT€HBCKOﬁ ACATCIIBHOCTH, O6IJ_I€CTB€HHO HOJIGBHOI;’I, TBOp‘-IGCKOﬁ " APpYyIrux BUAAX

NeSITeNbHOCTH;
YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COIMATbHOM HANPaBICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);
MHTEpeca K MPaKTUYECKOMY M3yUeHHIO Mpodeccuil pa3nuyHoro pojia, B TOM YHCje HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH;
YBKEHHS K TPYAY, JIOISAM TPyAa U pe3ysibTaTaM TPYyIOBOH JEATENIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHAMBUIYAIBHOM
TpaeKTopuu obpa3oBaHus, Oyayiieil npodeccuu u peannsanui COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JTMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;
6) 3K0JI0rMYeCKOro BOCIIUTAHMSI:
HKOJIOTHUECKH 1IeTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHHS KU3HHU Ha 3eMiIe;
MIOHUMAaHHMA TJI00ATBHOTO XapaKTepa YKOJOTHYECKUX Mpo0IeM, BIUSIHUS S3KOHOMUYECKHX MPOLIECCOB HA COCTOSIHUE IPUPOAHOM U
COLIMAJIBHON CPENbL;
0CO3HAHHS HEOOXOAUMOCTH HCIIOJIF30BAHMS JJOCTIKEHIH XHUMHU JIJISI PEIISHHUS] BOIIPOCOB PALIMOHAIBHOTO MPHPOIOTIONIE30BAHNS,
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AKTHUBHOTO HETIPHUSTUS ACUCTBUM, MPUHOCAIINX BPE] OKPYKAKOIIEH MPUPOTHON Cpefie, YMEHUS MPOTrHO3UPOBATh HEOJIArONPUsTHBIE
HKOJIOTUYECKHUE MTOCIIEACTBYS IPEAIIPUHUMAEMBIX IEUCTBUM U NPEJOTBPALLATD HUX;

HATMYUS Pa3BUTOTO SKOJIOTHUECKOTO MBIIUICHHUS, YIKOIOTUYECKOU KYJIbTYPBI, OIBITA JESTEILHOCTH SKOJIOTHUYECKON HAPaBICHHOCTH,
yMeHI/ISI pyKOBOI[CTBOBaTBCSI MU B HO3HaBaTeHBHOI71, KOMMyHI/IKaTHBHOﬁ nu COHHaHBHOﬁ HpaKTI/IKe, CHOCO6HOCTI/I nu yMeHI/ISI AKTHUBHO
MPOTUBOCTOSTH UACOJIOTHH XeMohoouw;

HEHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MIPAKTHKHY;

IIOHUMAaHUA CHCHI/Iq)I/IKI/I XUMHUH KAK HaYKI/I, OCO3HaHUA €€ pOJ'II/I B q)OpMHpOBaHI/II/I paHI/IOHaHBHOFO Haquoro MBIIIJICHUA, CO3JaHUN
[EJIOCTHOTO MPEICTABICHHS 00 OKPYIKAIOIIEM MUPE KaK O €IMHCTBE PUPOJIBI U YSIIOBEKA, B TIO3HAHUU MTPUPOJTHBIX 3aKOHOMEPHOCTEH U
pelieHny IpobieM COXpaHEeHUsl IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0C000# 3HAYMMOCTH XMMHUH JIJIS1 COBPEMEHHOM IIMBUJIM3AINHU: B €€ T'YMaHHUCTUYECKOM HAIIPaBICHHOCTH U BaKHOW POJIU B
CO37ITaHUW HOBOM 0a3bl MaTepUATIBLHON KYJIBTYPBI, PEIICHUH TI100aTbHBIX TPOOJIEM YCTOWYHUBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, TUIIIEBOM M KOJIOTHUECKOM 0€30MacCHOCTH, B PA3BUTUH MEIUIIMHBI, 00€CTI€UeHNN YCIOBHM YCIIEITHOTO TpyAa 1
AKOJIOTHYECKH KOM(POPTHOM KM3HU KKIOTO WieHa 00IIecTBa;

CCTCCTB@HHO-H&y‘IHOﬁ TpaMOTHOCTHZ IIOHUMAaHUS CYHIHOCTI/I METOAO0B IIO3HAHUA, chomﬂyeme B €CTCCTBCHHBIX HaYKaX, CHOCO6HOCTI/I
UCIIOJIb30BaTh TOJy4YaeMble 3HAHUS JUIS aHAIHM3a U OOBSICHEHUS SBJICHHHA OKPYIKAIOIIETO MUPA U MPOUCXOIAIINX B HEM U3MECHEHUH, YMEHUS
acarb 06OCHOBaHHBIC 3aKJIFOUYCHHUS HAa OCHOBC Hay‘—IHBIX q)aKTOB 1 UMCIOIIINXCS JAaHHBIX C IEJIBIO nonyquI/m }IOCTOBepHI)IX BBIBOOB,

CIOCOOHOCTH CaMOCTOSTEIBHO UCIIOIb30BaTh XUMUYCCKUE 3HAHUS JIJIS PEHICHUS MPOOJIeM B pealbHBIX JKU3HEHHBIX CUTYAIUsX;

WHTEepeca K MO3HAHUIO U HCCIISI0BATEIbCKON e TeIbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTHU K HETPEPHIBHOMY 00Pa30BaHUIO M CaMO00OPa30BaHUI0, K AKTUBHOMY TOJTYYCHUIO HOBBIX 3HAHUMN 110 XUMUH B
COOTBETCTBHUH C KU3HEHHBIMH IMOTPEOHOCTAMHU;

MHTEpeca K 0COOEHHOCTSIM TPyAa B pa3inuHbIX chepax mpodhecCHOHATHHON AesITENbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI.
MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHUs BKITFOYAOT:
3HAYUMBbIC [T (POPMHUPOBAHUS MUPOBO33PEHHS O0YUAIOLIMXCS MEKIUCIUTLUTHHAPHBIC (MEXIPEIMETHBIE) OOIIICHAYYHbIC TIOHSATHS,
OTpa’karolIxe IeTI0OCTHOCTh HAYyYHOW KapTUHBI MUPA U CTICHU(PHUKY METOAOB O3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, YHEPIHsl, ABICHUE, IPOIIECC, CHCTeMa, Hay4YHbIN (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEIOBaHNUE,
HaOII0/IeHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHEC);



yHUBEpcaJabHbIe yueOHbIe AeiicTBUA (T03HaBaTeNbHbIE, KOMMYHHKAaTHBHbBIC, PETYISATUBHBIE), o0ecnieurBarome (OpMUpOBaHLE
(GYHKIIMOHATHHON TPAMOTHOCTH M COITMAIEHOW KOMITETEHITUN 00YyUYaIOIINXCS;

CIOCOOHOCTH 00YUAIOLTNXCS UCMOB30BAaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33pEHUYECKIE 3HAHKS U YHUBEpCaIbHbIC yueOHbIE
JICUCTBUS B IO3HABATEIbHOW U COLMAIIBHON NIPAKTHKE.

MeTtanpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATHbHBIMU YU€OHBIMU MTO3HABATEIbHBIMI, KOMMYHHUKATUBHBIMU U
perynsTuBHbIMU NeiicTBUsAMH. [lo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE yUeOHbIe eiicTBUsi. ba3oBble jiornueckue geicTBUA:

CaMOCTOSITENILHO (JOPMYIUPOBATEH U aKTYaJIU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEAEIIATh LENN IEATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTD PE3YyJIbTaThl IESITEILHOCTH C
MOCTaBJIICHHBIMU LIEJISIMH; UCIIOIB30BaTh IPU OCBOCHUM 3HAHUM MPUEMBI JJIOTHUYECKOTO MBILLJIEHHS — BBIICIIATh XapaKTEPHbIE TPU3HAKU
MOHSTUHN U YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS 711 OOBSICHEHHSI OTJICIBHBIX (DAKTOB U SIBJICHUIA;

BBEIOMPATH OCHOBAHWSI M KPUTEPHUH TS KIIACCU(PUKAIIMN BEIICCTB U XMMHUSCKUX PEaKIIU; yCTAHABIIUBATh IPUIUHHO-CIIC/ICTBEHHBIC CBS3H
MEK]ly U3y4aeMbIMU SIBIICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYKICHUs (MHIyKTUBHBIC, NEAYKTHUBHBIE, 10 aHAJIOTHH), BBISIBJISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B
paccMaTpUBaEMBbIX SIBJICHUSIX, (POPMYIMPOBATH BHIBOBI U 3AKITIOUCHUS;

MIPUMEHSTH B MPOIIECCE TTO3HAHUS, UCIIOJIH3yEMbIE B XUMUH CUMBOJIMYECKHE (3HAKOBBIE) MOIENH, MPE0OPa30BBIBATH MOJICTHHBIC
MIPEACTABJICHHUS — XUMUYCCKUN 3HAK (CHMBOJI) 3JIEMEHTa, XUMH4YecKas (hopMyJsia, ypaBHECHHE XUMUUECKON PEAKIIMKA — TIPH PEIICHUN yIeOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a]1a4, TPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS I BbISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKIUH.

Bba3oBble ucciaenoBaTebCKHe AeliCTBUSA:

BIIJIETh OCHOBAMU METOJIOB HAYYHOT'O MTO3HAHMS BEIIECTB U XUMUYECKUX peakuui;  (OopMyIUpoBaTh LEH U 33a41 UCCIIEeIOBaHMUS,
HCITOJIB30BAaTh MTOCTABJICHHBIC U CAMOCTOSTEIIFHO C(POPMYIMPOBAHHBIE BOMPOCKHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI IS
(bopMUPOBaHUS THUIOTE3bI 0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUIA;

BJIaJIETh HABBIKAMHU CAMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEICHUS YICHUUECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS
HAOI0IaTh 32 XOJA0M IPOIECCa, CAMOCTOSTENIEHO MPOTHO3UPOBATH €ro pe3yabTart, (hOpMyIHPOBATh 0OOOIIEHHUS U BBIBOIbI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHUSA, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHON padoTe;

MIPUOOPETATh OMBIT YICHUYECKON MCCIEI0BATENBCKON U IPOSKTHOM IS TEIILHOCTH, MPOSBIISATH CHOCOOHOCTh M TOTOBHOCTD K
CaMOCTOATEIbHOMY MTOMCKY METOJIOB PELIECHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJOB ITIO3HAHUSI.

Padora c undopmanmueii:



OpPUEHTHPOBATHCS B PA3NUYHBIX HCTOUHUKAX MH(POPMAINH (HAyUYHO-TIOMYJISIpHAsl TUTepaTypa XUMUUYECKOTO COAEePKaHMUs, CIIPAaBOYHBIE
nocobwust, pecypcsl HTepHETa), aHATH3UPOBATH MHPOPMAIUIO PA3IIUYHBIX BUIOB U (OPM MPECTABICHUS, KpUTHYECKU OIICHUBATH €&
JIOCTOBEPHOCTH M HEIIPOTUBOPEUHBOCTD;

(GbopMyIIMPOBATH 3aMPOCH] ¥ MPUMEHSTh Pa3IUIHBIE METOBI IIPU TTOMCKE 1 0TOOpe MH(POPMAIIUU, HEOOXOUMOH JIJIsl BBITIOJTHEHUS YISOHBIX
3a/1a4 OIpeIeIEHHOTO THIIA; MPHOOPETaTh OMBIT UCIIOIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U Pa3IMYHBIX
MTOMCKOBBIX CHCTEM; CAMOCTOSITEIILHO BRIOMPATH ONTUMANTbHYIO (hopMy TipecTaBieHus nHGOpMANUHU (CXeMbI, TpadUKH, THarpaMmbl, TaOTHIIb,
PUCYHKU U JPYTHE);

WCTIOJTb30BATh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPHU padOTe ¢ XUMUIESCKOW MH(OpMALIUEH: TPUMEHSITh MEXIPeIMETHBIE (PU3nIecKue 1
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (HOPMYJIBI, a00peBUATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMICCKUE CPEACTBA HATIISTHOCTH.

KoMMyHUKAaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYXKTaeMOH TEeMBI B XOJI€ TUAJIOTA W/WIIH TUCKYCCHH, BRICKA3bIBATh WIeH, (POPMYJIUPOBATH CBOU
MIPEIONKEHHSI OTHOCHTEIHHO BBITIOJTHEHHS MTPETIOKEHHON 3a/1a9H;

BBICTYTIATh C MPE3CHTAIIMEN PEe3yIbTaTOB IMO3HABATEIPHON JIEATEILHOCTH, MOTYUYEHHBIX CAMOCTOSTEHHO UM COBMECTHO CO CBEPCTHUKAMHU
IIPH BBITIOJTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA, IPAKTHYECKON paOOThI 110 UCCIICAOBAHNIO CBOMCTB M3yUaeMbIX BEIICCTB, Peallu3allui
y4eOHOTro MpoekTa U (OpPMYJIUPOBATH BHIBOJIBI IO PE3yiIbTaTaM MPOBEAEHHBIX UCCIICOBAHUN MTyTEM COTIaCOBAHUS TO3UIIUN B X0J1€
00cyxaeHus: 1 0OMEHa MHCHHSIMHU.

PeryasiTuBHbIE YHHUBEpPCAJIbHbIE y4eOHbI€ 1eiiCTBUSI

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYIIIECTBIIATH CBOIO TIO3HABATEIBHYIO JIEATEILHOCTD, ONPEACIss €€ el 1 3a/1a4i, KOHTPOJIUPOBAThH U 10
Mepe He0OX0IMMOCTH KOPPEKTUPOBATH MpeAaraéMblii anropuT™ JEHCTBHI MPU BHIMOJIHEHUN YUYEOHBIX U UCCIIEOBATEIBCKUX 3a/aY,
BBIOMpATh Hanbosee 3PPEeKTUBHBIN CIIOCOO MX PEIICHUS ¢ YIETOM IMOTYyUYEHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKITUAX;
OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH ACSITETLHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOIIEHKH.

11 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01mas 1 HeOpraHHIECKasi XUMHSD) OTPAXKAIOT:
c(OpMHUPOBAHHOCTH MPEACTABIECHUI: O XUMHUUECKOH COCTaBISIONIEH eCTECTBEHHO-HAYYHOU KapTUHBI MUpPa, POJIM XUMUU B TIO3HAHUU
SIBIICHUI TIPUPOABI, B (YOPMUPOBAHUU MBIIIEHHUS U KyJIbTYPBHI INYHOCTH, €€ ()yHKIIMOHATILHON TPAMOTHOCTH, HEOOXOJUMOH JUIsI peIlICHHS
MPAKTHYECKUX 3aad U IKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOUIEHHSI K CBOEMY 370POBbIO M IPUPOAHOM CpEE;



BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOUAET: OCHOBOIIOJIATAOIIME MOHATHUS (XMMUYECKHH JIEMEHT, aTOM, U30TO, S-, -,
d- sneKTpoHHbIE OPOUTAIN ATOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHULIATENIEHOCTh, CTENIEHb OKUCICHHS,
XMMUYECKas CBA3b (KOBaJICHTHAs, HIOHHAs, METANIMUECKasi, BOJOPOHAs), KPUCTAIUINYECKAs PeIIETKA, TUITBI XUMHUUYECKUX PEeaKLui, pacTBOp,
AJIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, JIEKTPOJIMTHYECKAS. JUCCOLUALINSL, OKUCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XMMHUYECKON PEaKIuH,
XMMHUYECKOE PABHOBECUE); TEOPUU U 3aKOHBI (TEOPHS IEKTPOIUTUUECKOMN Iucconnannu, nepuoanyeckuii 3akon J[.M. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEILLIECTB, 3aKOH COXPAHEHUS U MPEBPALLIEHUS YJHEPTUH [IPH XUMUUECKHUX PEAKIHX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM
A3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMUS, JICXKAIIUE B OCHOBE IOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUH,
(akToJIIOTHUYECKUE CBEACHUS O CBOWCTBAX, COCTABE, MOJIyYEHUU U 0€3011aCHOM HCII0JIb30BAHUN BaKHEHMIIMX HEOPraHMYECKUX BEUIECTB B OBITY
U IIPAKTUYECKOH JESATEIBHOCTH YEIOBEKA; c(OpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKH MMOHATUHN, YCTAHABIMBATH UX
B3aUMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOIINE ITOHATHUS IIPY ONMCAHUN HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(OpPMHPOBAHHOCTh YMEHHUH NCIIOIH30BATH XUMUYECKYIO0 CHMBOJIUKY JUISI COCTABJICHUS ()OPMYIT BEUIECTB U YPABHEHUH XUMHUYECKHIX
peaxuuii, cucrematudeckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHMsI OT/AEIbHBIX HEOPTaHUYECKUX BELIECTB (yrapHbI ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, raléHasi U3BeCTh, Heral€Has U3BeCTb, MUThEBAs COJIA, MUPUT U IPYTHE);

C(OPMHUPOBAHHOCTh YMEHHUH ONpPEAEsITh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COEMHEHUSX PA3INYHOTO
COCTaBa, BUJ| XUMUYECKON CBSA3M (KOBAJICHTHAsI, NOHHASI, METAIJINYECKasl, BOJOPO/IHAS) B COEAMHEHUAX, TUIl KPUCTAJUTMUECKON PEeIIETKU
KOHKpPETHOI'O BeIlleCTBa (aATOMHasi, MOJIEKYJIIpHAs, HOHHAsA, METAJNINYECKas), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX
COCIUHCHMI,

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABINMBATh NPUHAIEKHOCTh HEOPIraHUYECKUX BEILIECTB 10 UX COCTABY K ONpPEeACIEHHOMY
KJIaccy/Tpynie coelMHeHNH (IPOCThIe BEIECTBA — METAJLIbl M HEMETaJlIbl, OKCH/Ibl, OCHOBAHUS, KMUCIOTHI, aM(pOTEpHBIE THAPOKCU/IBI, COJIH);
c(OpMHPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Nepuouueckoro 3akona J[.1. MeHnneneeBa u 1eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENIbHYIO U IPOTHOCTUYECKYIO (DYHKLIUHY;

c(OPMHPOBAHHOCTh YMEHHM XapaKTepu30BaTh IEKTPOHHOE CTPOCHUE aTOMOB XUMHUUECKUX 31eMeHTOB 1—4 nepuonos [lepuoandeckoit
cUcTeMbl XMMUYecKuX 31aeMeHToB JI.M. MenaeneeBa, UCIONb3ys HOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKHE YPOBHIUY,
OO0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COEIMHEHUH 1o nepuoaam u rpynmnam [lepuoaunueckoii
CHUCTEeMBI XUMHUYECKUX dJieMeHTOB JI.11. MenneneeBa;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (ONMUCHIBATH) OOIIHE XMMUYECKHE CBOMCTBA HEOPIAaHWYECKHUX BEILIECTB Pa3IMYHbBIX
KJIACCOB, IIOATBEPKAATh CYLIECTBOBAHUE N'€HETUYECKOU CBI3U MEXKYy HEOPTaHUYECKMMU BELECTBAMHU C IIOMOILBI YPAaBHEHUI
COOTBETCTBYIOIINX XMMUYECKUX PEaKIHii; CHOPMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMHUECKUE PEAKIIMH 10 PA3JIMYHBIM ITPU3HAKAM



(4UCITy ¥ COCTaBY pearupyrolux BEIIECTB, TEIIOBOMY d3PPEKTY peakluu, U3MEHEHHIO CTETICHEH OKHCIICHHUS DJIEMEHTOB, 00PaTUMOCTH
pEaKIuy, y9acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHUS PEAKIIUI pa3IMYHBIX TUIIOB, MIOJTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIUil
HNOHHOT' O O6MeHa, y‘-II/ITLIBaﬂ yCJIOBI/IH, HpI/I KOTOpBIX 9THU peaKI_[I/II/I uayT J0 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJIUThH PEAKIIMH, TTOITBEPKIAIONINE KAUeCTBEHHBIM COCTaB Pa3IMYHBIX HEOPTaHMUECKUX BEIIECTB,
paCHO3HaBaTI) OIIBITHBIM HYTéM HOHBI, HpI/ICYTCTByIOHlI/Ie B BOAHBIX paCTBoan HeOpFaHI/IquKI/IX BCIIICCTB,

C(i)OpMI/IpOBaHHOCTB YMCHI/II\/'I paCKprBaTB CYH_IHOCTI: OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ HOCpeI[CTBOM COCTAaBJICHUA BHCKTPOHHOFO
OaslaHca STUX peaKIluii;

c(OPMHPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKkIiy OT Pa3InYHbIX (PaKTOPOB; XapaKTep CMELICHHUS
XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTHU OT BHEITHETO Bo3nericTBus (mpunnui Jle [llarense);

C(l)OpMI/IpOBaHHOCTB YMCHHfI XapaKTepI/ISOBaTB XUMHUYCCKUEC HpOHGCCBI, JIC)KAIInue B OCHOBEC HpOMI)IIHJICHHOFO HOHy‘IGHI/ISI cepH0171 KHCJIOTHI,
aMMMakKa, a TakKKe C(l)OpMI/IpOBaHHOCTB Hpe)lCTaBJ'IeHI/Iﬁ 06 O6H.[I/IX Hay‘-IHBIX HpI/IHI_[I/IHaX 1 DKOJOTNYCCKHUX HpO6HeMaX XUMHUYCCKOT O
MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOIUTH BIYUCIICHHUS C UCTIOIH30BAaHUEM ITOHATHS «MacCOBas JIOJISI BEIIECTBA B PACTBOPE», 00bEMHBIX
OTHOIICHUH Ta30B IMPU XUMUICCKUX PEAKITUAX, MACChI BEIIECTBA MJIM 00BEMA ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCE MU 00BbEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEILIOBOTO 3(peKTa peakiui Ha OCHOBE 3aKOHOB COXPAHCHHS MAaCChI BEIIECTB, IPEBPAICHUS U
COXPAHCHHUS SHEPTHUH;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIIOIaTh MIPABHJIA TIOJIB30BAHUS XUMHUYCCKOM MTOCYI0H 1 1a00paTOPHBIM 000PYIOBAHHEM, a TAK)KE MPaBUIIa
oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMH ITO BBIITOJTHEHHUIO JTa00PAaTOPHBIX XMMHUYECKUX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHHI IUTAHUPOBATH U BBIMIOJIHATH XUMHUECKUH IKCIIEPUMEHT (Pa3iioKEHHE MEPOKCHIA BOJOPOIAa B IPUCYTCTBUU
Karajau3aTopa, OIpe/IeICHUE CPeIbl PACTBOPOB BEIECTB C TIOMOIIBIO YHUBEPCAILHOIO HHINKATOPA, BIMSIHHE Pa3IMUHbIX ()aKTOPOB Ha
CKOPOCTh XUMHUYECKOM PEaKIuy, peakllii HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMK Ha Cylb(dar-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KaTHOH
aMMOHHS, PEIICHUE SKCIICPUMEHTAIIBHBIX 33/J1a4 10 TeMaM «MeTtauib» 1 «HemeTamiby) B COOTBETCTBHH C ITPABHIIAMU TEXHUKH OS30MACHOCTH
pu 0OpaIIeHNUH ¢ BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIO0BaHUEM, IPEICTABMIATH PE3yIbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (hopMe 3aIllucu
YpaBHEHHI COOTBETCTBYIOIIUX PEeaKni ¥ HOpMyITUpOBATh BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTUYECKH aHAIM3UPOBATh XUMHUUECKYIO HH(OPMAIIHIO, TOTYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa
MaccoBOW KOMMYyHHKauu, UHTEpHET U ApYyTux);

c(hOpPMUPOBAHHOCTh YMEHUH COOJIFO/IaTh MIPABHIIA IKOJIOTUYECKH 1IeJIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJOBOH JAESITEIHHOCTH B IEIISAX

COXPAHEHHUsS CBOETO 37I0POBBS M OKPY>KAIOIIEH MPUPOTHON CpeJlbl, 0CO3HABATH OMACHOCThH BO3ACHCTBUS HA KUBBIC OPTAaHU3MBI OTIPEICIIEHHBIX



BCIICCTB, ITIOHMMas CMBICJI II0KAa3aTCJIA HI[K, MOSICHATD Ha IIPpUMEpax CII0COOBI YMCEHBIICHUSA U MPEAOTBPALICHUA UX BPECAHOTO BO3JICHCTBUS HA

OpTraHu3M 4YCJIOBCKA,
JJIA 06yqa101u1/1xc51 C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA: YMCHUC IPUMCHATEL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX

IIO3HaHUA BEIICCTB U XUMHYCCKHUX HBJIGHPIﬁ;

JJIs1 CIICTIBIX U CJ'Ia6OBI/I,I[}IIJ_II/IX 06yqa101u1/1xc;1: YMCHHUC UCIIOJIB30BAaTh peﬂbe(l)HO TOYCUYHYIO CUCTCMY o0o3HaueHwmit JI. Bpaﬁnﬂ JJIs 3alIUCH

XUMHUYECKHUX (OPMYIL.

11 KJIACC
Ne HanMeHnoBaHue pa3/iesioB U TeM KoanuecTBo DOnexTpoHHbIE (IIUPPOBLIE)
n/n NMpOrpamMMblI 4acos o0pa3oBaTeNbHbIE PECYPCHI
Bcero KonTponbubie pa6OTbI—eraKTquCKHe paboThI
Pasnen 1. TeopeTnueckue 0CHOBBI XUMUM
1.1 Crpoenue aromoB. [lepuoaudeckuii 3 bu6nuorexa [IOK
3akoH u [lepnonuyeckas cucrema https://m.edsoo.ru/00adasS2c
XUMHUYECKUX deMeHToB [[. U.
Menneneena
1.2 Crpoenue BemectBa. MHOroobpasue 4 bubnnoreka [JOK
BEIIECTB https://m.edsoo.ru/00ada96e
1.3 XUMHUYECKUE PEAKIIUU 6 1 1
Wroro no pazaeny 13
Pasnen 2. Heoprannueckasi Xumus
2.1 MeTamiasl 6 but6mmoreka [JOK
https://m.edsoo.ru/00ael103e
2.2 Hemeramnsl 9 1 1 bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18
23 CBsI3p HEOPTaHUYECKUX U OPraHUYECKUX 2
BELIECTB
Htoro mo pazneny 17
Pa3zgen 3. XuMus 1 :Ku3HbL
3.1 XuMUs ¥ )KU3Hb 4 bubnmoreka [JOK

https://m.edsoo.ru/00ae4270




Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOTPAMME
INOYPOYHOE IINIAHUPOBAHHUE 11 KJIACC
No Tema ypoka KonnuectBo wacos JaTta uzydyeHus: | DIEeKTpPOHHBIC
/i 1 poBbIe
Bcero KonTposnbhbie [IpakTnueckue 00pa30BaTeIbHbIE
paboTsI paboTsI pecypehl
1. XUMUYECKUH 351IeMEHT. ATOM. DJIEeKTPOHHAs 1 bubnuoreka [IOK
KOH(UTypanus aTOMOB https://m.edsoo.ru/ff
0d2be8
2. [Tepuoanueckuii 3akoH u [leprnoanueckas 1 bubnmoreka [JOK
cHUCTeMa XUMHUYEeCKuX deMmeHToB /[, U. https://m.edsoo.ru/0
Menzeneesa, UX CBA3b C COBPEMEHHOMN Oada52c
TEOpUEN CTPOEHHUSI aTOMOB
3. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB U UX COSIUHEHUHN 110 https://m.edsoo.ru/0
rpynmnam 4 nepuogam. 3HaueHue Oada52c
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
xumuueckux ayemenToB /.M. MeHeneena B
pPa3BUTUHU HAYKH
4. CrpoeHue BelecTBa. XUMHUUYECKast CBSI3b, €€ 1 bubnmoreka [JOK
BH/IbI; MEXaHU3MBI 00pa30BaHMsI KOBAJICHTHOM https://m.edsoo.ru/0
cBsizu. BomopoaHast cBs3b Oadabbc
3. BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTD. 1 bubnuoreka [IOK
Crenens okuciieHus. Bemecrsa https://m.edsoo.ru/0
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS Oada6bbc
6. [TonsTie o nucnepcHeIX cucteMax. IcTHHHBIE 1 bubnuorexa [JOK
U KOJUIOMJIHBIE PacTBOPBI. MaccoBast 10 https://m.edsoo.ru/0




BCIICCTBA B paCTBOPEC

Oadaabg

7. Knaccudukanus u HOMeHKIIaTypa bubmuorexa [JOK
HEOpraHMYeCKUX coequHeHuil. ['eneTnueckas https://m.edsoo.ru/0
CBS3b HEOPTaHUYECKHUX BELIECTB, Pa3IMUHbIX Oadbe9a
KJIACCOB

8. Knaccudukanus XuMUYeCKUX peakiuii B
HEOPraHUYECKOU U OPraHU4eCKON XUMUHU.
3aKOH COXpaHEeHMs MaCChl BEILIECTB; 3aKOH
COXpaHEHHMS U MPEBPALICHUS YHEPTUU TIPU
XUMHYECKHX PEaKIHsIX

9. CxopocTts peakuuu. OOpaTUMbie PEaKIIUH. bubnmoreka [JOK
XHUMHYECKOE PaBHOBECHE https://m.edsoo.ru/0

Oadbe9a

10. [Tpaxtrueckas padota Ne 1. « Biusaue
pa3M4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEeaKIHI)

11. DnekTponuTrueckas auccouuanus. [lonstue o bu6mmoreka [IOK
BOJIOpoHOM Tokazatene (pH) pactBopa. https://m.edsoo.ru/0
Peakuuyn nonsoro oomeHna. ['umponms Oadcd68
OpPraHMYECKUX M HEOPTraHMUECKHUX BEIIECTB

12. OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH. bubnnorexa HOK
[TonsiTHE 00 35IEKTPOIM3E PACIlIaBOB U https://m.edsoo.ru/0
pacTBOPOB CoJieH 0adb076

13. KonTponbhas paboTa mo pazueny bubnmoreka [JOK
«Teopernyeckue OCHOBBI XUMHM» https://m.edsoo.ru/0

0adb076

14. Merainnel, ux nojoxenue B [lepuoanueckoi bu6mmoreka [IOK
CUCTeME XUMHUYECKHX dyeMeHToB [[. U. https://m.edsoo.ru/0
MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. Oaecl103e
OO6mue Gu3HIeCKUe CBOMCTBA METAJNIOB

15. CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKUM P bubnuoreka [{OK

HaIPSKEHUN METaJIOB

https://m.edsoo.ru/0
Oael156




16. XHUMHUYECKHE CBONCTBA BAXKHEHIIINX METAJIJIOB bu6mmoreka [JOK
(HaTpui, KaIui, KaJblUA, MarHuH, https://m.edsoo.ru/0
JIOMHUHHIA) U UX COCIMHEHUN 0ael03e

17. XUMHYECKUE CBOMCTBA XpOMa, MEJI U UX bu6mmoreka [IOK
COeIMHEHU I https://m.edsoo.ru/0

Oael03e

18. XHUMHUYECKHE CBOIMCTBA ITUHKA, XKeJle3a U UX
COeIUHEHUN

19. [TpaxTnueckas padorta Ne 2. "Pemienue
AKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Metamib»"

20. Hewmerannel, ux nonoxenue B [lepuonnueckon bubnmoreka [JOK
CHUCTEMEe XUMHUYECKUX demeHToB /[, U. https://m.edsoo.ru/0
MengeneeBa U 0COOCHHOCTH CTPOSHHS aTOMOB Oade64a

21. duzndeckue CBONCTBA HEMETAILIIOB. bu6mmoreka [IOK
ANOTpONUS HEMETAJUIOB (Ha pUMepe https://m.edsoo.ru/0
KHCIIOpOJa, cepbl, hocdopa u yrieposia) Oadeeab

22. XVMHYECKUE CBOMCTBA rAJIOTEHOB, CEPBI U UX bubmuoreka [IOK
COEIMHEHUN https://m.edsoo.ru/0

Oadeea6

23. XuMHYECKHE CBOMCTBA a30Ta, hocdopa u ux
COEMHEHMI

24. XUMHUYECKUE CBOMCTBA yIJIepo/ia, KpeMHUS U bubnuoreka [{OK
WX COCTMHEHUN https://m.edsoo.ru/0

0adfd9c

25. IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX bubmumoreka [IOK
COEIMHEHUN https://m.edsoo.ru/0

Oadfebe

26. Ob6obuweHne n cuctemaTmsaumsa

3HaHW No TeMe «HemeTannbl».
Bbl4ncneHmsa no ypaBHeHUAM
XUMUYECKUX peaKkumnin n
TEPMOXMUYECKNE PaCHETHI




27.

MpakTnyeckas pabota Ne 3.
«PelleHne skcnepuMeHTa bHbIX
3a4a4d no teme"HemeTannbl"»

Bubnnoteka LLOK
https://m.edsoo.r
u/00ae027e

28.

KoHTponbHasa paboTa no Temam
«MeTannbl» N «<HemeTanbli»

29.

HeopraHun4yeckne n opraHmdeckume
KNCNOTbl. HeopraHunyeckune u
opraHn4yeckmne oCcCHoBaHMA

30.

AMGoTepHble HeopraHnyeckue m
opraHu4yeckune coegnHeHus.
feHeTn4eckaa CBA3b
HeopraHn4YecKmnx 1 opraHn4yecknx
BellecTB

31.

Ponb xumumn B obecnevyeHmnn
3KOJIOrNYECKOW, SHEPreTNn4YeCckom u
nuweson 6€30NacHOCTU, Pa3BUTUN
MeOunLnHBbI

32.

MpenctaneHmsa 06 obLLMX Hay4YHbIX
NPUHUMNAX NPOMbILLIJIEHHOI O
NoJly4eHUs Ba)KHENLWMNX BeLlecTB

33.

HYenosek B Muype BELLECTB U
MaTepunanos

34.

XrMunsa 1 300poBbe YesnioBeka

OBLUEE KOJIMHECTBO YACOB 0O
NnPOIrPAMME

34
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