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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas mporpamma 1mo XMMHUH Ha YPOBEHb CPEHETO 00IIEro 00pa3oBaHMs ISt
obyvaronuxcs 10-11-x kimaccoB MBOVY «TenbMuHCKas cpeanss o0meodpa3oBaTebHAs
IKOJIa» pa3paboTaHa B COOTBETCTBHH C TPEOOBAHMSIMHU:

e  @epaepanpHoro 3aKoHa o1 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OG0 yrBepxkaenuu denepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CpeHEro 00mero 00pa3oBaHus»
(c U3MEHEHUSIMH, BHECEHHBIMH TIpHKa3zoM MuHmpocserieHus ot 12.08.2022 Ne
732);

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepxkacHuu deaeparbHON
00pa3oBaTeNbHON MTPOTrpaMMBbl CPEHETO 00IIEro 00pa30BaHUSY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsaka
OpraHu3ally U OCYIECTBICHHUS 00Pa30BaTEIbHON A TEIHPHOCTH IO OCHOBHBIM
0011eo0pa3oBaTeabHbIM ITPOrpaMMaM — 00pazoBaTEIbHBIM IPOrpaMMamM
HA4aJIbHOTO 00ILEro, OCHOBHOT'O OOILEro U CPEeAHEro 0011ero o0pa3oBaHus»;

o Konnenuuu npenogaBaHusi y4eOHOTo npeamera « XuMus»;

o KoHuenuuu sKo0ruyeckoro oo0pa3oBaHus B cucteMe 001ero oopazoBaHus;

e CII2.4.3648-20 «CanuTtapHO-3MHUIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3aIUsIM
BOCIIUTAHUS U OOy4EHUSs, OTAbIXA U 03/JOPOBIICHUS AETEN U MOJIOJEKI,
YTBEP>K/I€HHBIX [IOCTAHOBIIEHUEM IJIABHOTO caHUTapHOro Bpada ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['urneHn4eckrue HOPMaTUBBI U TPEOOBAHMS K 00ECIICUECHUIO
0e301macHOCTH U (WiH) O€3BPEAHOCTH IS YeIOBeKa (PaKTOPOB CPeabl OOUTAHUSY,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e yueOHOro MmjiaHa cpegHero o0ero o0pa3oBaHus, yTBEp)KIEHHOTO PUKA30M
MBOY «TensmuHCKas cpeqsis oomeodpazoBaTenpHas mkona » ot 30.08.2023 Ne
240 «O06 yTBepk/1eHUH OCHOBHON 00pa30BaTeNbHON MPOTrPaMMBbl CPEHETO OOIIETo
00pa3zoBaHus»;

e (enepanbHOl paboueil mporpaMmbl O Y4eOHOMY IpeaMeTy «XHuMHs» 0a30BOTO
YPOBHSI.

Pabouas nporpamma opreHTHpOBaHa Ha L€JIEBbIE IPUOPUTETHL, CHOPMYINPOBAHHBIE B
¢benepanbHO paboyei mporpaMMe BOCIIUTaHUA U B paboueil nmporpamme Bocnutanus MbOY
«TenpMHUHCKasE CpeIHss 00111€00pa3oBaTeIbHAS IIKOJIAY.

IIporpamma o XMMUU Ha ypOBHE CpeAHEro o0Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oanuu B Poccuiickoit
denepanun», TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHs (pesiepabHOM 00pa3oBaTeIbHOM
nporpamMmel cpeaHero oomero oopazoBanus (POIT COO), npencraBneHHbIX B DenepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHOM ctagaapre COO, ¢ yuerom Konuenmmu npemnoiaBaHust
y4eOHOT0 npeameTa «XuMHus» B 00pa3oBaTeIbHbIX opranu3aiusix Poccuiickoit denepanun,
peann3yoImx OCHOBHBIE 00pa3oBaTeIbHbIe IPOrPaMMBbI, U OCHOBHBIX MOJIOKEHHHA
«Ctpareruu pa3BuTus Bocnutanus B Poccuiickoit deneparuu Ha nepuos a0 2025 roga»
(pacnopspxenue [IpaButensctBa PO ot 29.05.2015 Ne 996-p).



OCHOBY TIOJIXOJIOB K pa3pa00TKe MPOrpaMMEbI 110 XMMHH, K OTIPEICIICHUI0 00IIei cTpaTerun
o0OydeHUs, BOCIIUTAHUS U PAa3BUTHS 00YJArOIIUXCS CPECTBAMHU YIEOHOTO TIpeMeTa
«Xumus» s 10-11 kiraccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHIIETITYaIbHBIC ITOJI0KECHUS
@I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COACPIKAHUS, PE3YIbTaTOB OOYUEHUS U
TpeOOBaHUH K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOTy4yaeMOe BBIITYCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHM3aIlHH, SIBISIETCS HEOTHEMIIEMOM YacThIO X 00pa3oBaHHOCTH. OHO CITYXKHUT
3aBEpIIAIOIIMM ITAIIOM PEeaH3alii HA COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUECBBIX
[IEHHOCTEH, MPUCYIIUX IIETIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHUs. DTU IIEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MTPUPOIbI, (POPMHUPOBAHUS MHPOBO33PEHHS U OOIIEH KYJIbTYPhI
YeJIOBEKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U
PUPOJHOH cpene. Peanu3yercst xumuueckoe o0pa3oBaHue 00YyYaONIMXCSl HA YPOBHE
cpeaHero o0Iero oopazoBaHus CPEeICTBAMU YUE€OHOTO MpeaMeTa « XUMUsI», COAEpKAHUE U
MOCTPOSHHUE KOTOPOT'O OMpPEICIICHBI B IIPOTPaMME 110 XUMHUH C YIETOM CIEIU(PUKH HAYKH
XUMHH, €€ 3HAUCHUA B TIO3HAHUHW IPUPOJLI U B MaTepI/IaJIBHOfI KU3HU O6HICCTBa, a TaK¥Xe C
YYETOM OOIIUX LIeJIeH ¥ MPUHIIUIIOB, XapaKTEPU3YIOLIMNX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpennero obmiero oopazoBanus B Poccutickoii deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0coOyI0 pojib B COBPEMEHHOM
LMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHON KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHAIBHOTO HAYYHOI'O MBIIIICHHS], B CO3/IaHUE LIEIOCTHOTO
IIpe/ICTaBICHMS 00 OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, KOTOPOE
¢dbopmMHpyeTcs B XUMHH HA OCHOBE IOHUMAaHMs BELLIECTBEHHOI'O COCTaBa OKPY>KaIOLIEro MUpa,
OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHHUEM BEILIECTB, X CBOMCTBAMHU M BO3MOKHBIMU
00J1aCTsAMH TPUMEHEHHUS.

TecHo B3aMMOEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HAyKaMu, XUMHU CTajla HEOThbEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TPY/1a U )KU3HU KaXKJ10TO
yieHa oOuiectBa. CoBpeMEeHHasi XUMUS KaK HayKa cO3uaTebHas, Kak HayKa BBICOKUX
TEXHOJIOTUI HalpaBJeHa Ha PelIeHUEe I100aIbHBIX TPOOJIEM YCTONUYHMBOIO pa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SHEPIreTUYECKOH, MMUIIEBOH, IKOJIOTHYECKOI 0€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cooTBetcTBUY ¢ 00IIMMU 1ENAMU U IPUHIIUIIAMU CPEIHEr0 00I1ero oopa3oBaHus
coznepkanue npeamera «Xumus» (10-11-e kimaccel, 0a30BbIi yPOBEHb HU3YUCHHS)
OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YUaIOIIMXCH,
HE0OXO0IMMYIO UM JUIsl BBIPAaOOTKH MUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEITHOTO
BKJIFOYEHHUS B )KU3Hb COLIMYMA, MPOJIOJDKEHUS 00pa30BaHMsl B Pa3JIMUHbIX 00JIACTsIX, HE
CBA3aHHBIX HETIOCPECACTBCHHO C XUMUEH.

CocTaBiomyMHU IIpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHnndeckast XUMUs»
u «OO011ast 1 HeoOpraHM4ecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HAyKU: CHCTEMa 3HAHUH 110 HEOpPraHWIeCKo Xumuu (¢
BKJIFOUCHHEM 3HAHUI U3 00IIeH XUMUK) U OpraHnYecKoi XuMuu. GopMUpoBaHUe TaHHON
CUCTEMBI 3HAaHUH MPU U3yUYEHUU IIpeaMeTa 00ecrieynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO
MHOTr000pa3us BEeIECTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa conepkanust KypcoB — «Oprannueckas XuMus» 1 «O011ast 1 HeopraHuuecKas
XUMHs» cOpPMUPOBaHA B MPOTrPaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAX0/a K



M3y4YEeHHUI0 YI4eOHOT0 MaTeprasa U 00yCIIOBIIEHA HCTOPUUECKH O0OCHOBAaHHBIM Pa3BUTHEM
3HaHUH Ha OINIPECIICHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4eCKOi XUMUHU
BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUH CTPOEHUSI OPTaHUYECKUX
COEIMHEHM, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX IIPEICTABICHUH O
cTpoeHuu BeuecTs. CBeieHUs 00 N3yyaeMbIX B Kypce BELECTBAX JAIOTCS B Pa3BUTHH — OT
YIJI€BOJIOPOAOB J0 CIOXKHBIX OMOJIOTMUECKH aKTUBHBIX COEIMHEHUH. B Kypce oprannyeckoit
XMMHUU TOTY4aroT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHUs
NepBOHAYAIBHBIEC IPEJICTABICHUS O XUMUYECKON CBSI3H, KIIACCH(PUKAIIMOHHBIX MTPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKLIHH.

[Tox HOBBIM YTJIOM 3peHUS B MpeaMeTe «XUMHs» 6a30BOT0 YPOBHS pacCMaTPUBAETCS
M3YYCHHBIN Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHUsl TECOPETHUSCKUN MaTepral U
(hakTOJIOTHUECKHE CBEACHUS O BEIICCTBAX M XUMUUYECKOW peakiuu. Tak, B YaCTHOCTH, B
Kypce «O01mmas 1 HeopraHudeckasi XUMHUsD» 00y4JaronIuMCs PEOCTaBISAETCS] BO3MOXKHOCTh
0CO3HaTh 3HaUEHHE MEPHUOINYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTHUECKHUX
MO3UINH, TITY0XKe MOHATHh HCTOPHYECKOE N3MEHEHNE (PYHKIIUI 3TOT0 3aKOHA — OT
o0oOmaroniei 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXKHEUIINX BEUIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE 0 XUMHUYECKUX PEAKIUAX, UX CYLIIIHOCTH U 3aKOHOMEPHOCTSIX
MPOTEKaHUS JOTONHseTCs B Kypcax 10-x u 11-x kaccoB aiieMEeHTaMU COCpKaHUS,
HUMEIOLIUMH KYIbTYPOJIOTUYECKUI U MPUKIATHON XapaKTep. DTU 3HAHUS CIOCOOCTBYIOT
MMOHMMAHHUIO B3aMMOCBSI3U XUMUU C APYTUMHU HAyKaMH, PaCKPBIBAIOT €€ POJIb B
M03HABATEIBHON U MPAKTUYECKON NEATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCITUTAHUIO
YBa)KEHHUS K TIPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUICCKUX MPUIIOKCHUN XUMHH,
MIOMOTaIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYHMBIX
mpo0IeMax, CBSI3aHHBIX C XUMHUEH, KPUTUIECKU OCMBICITUBATH NH(POPMAITUIO U IPUMECHSTH €€
JUTS TIOTIOJTHEHUS 3HAHUH, pEICHUSI MHTEJUIEKTYAJIbHBIX U SKCIIEPUMEHTAIbHBIX
HCCTIeI0BaTENbCKUX 3a1a4u. B enom conepxanue yueOHOTO peAMeTa « XUMHUS» TaHHOTO
YPOBHS U3yU€HHUsI OPUEHTUPOBAHO HA (HOPMHUPOBaAHHE Y O0YUAIOIINXCSI MUPOBO33PEHUYECKOM
OCHOBBI JUIsl TOHUMaHUs GUIT0CODCKUX HICH, TAKMX KaK: MaTepuaIbHOE €IUHCTBO
HEOPraHMYECKOTO U OPraHUYEeCKOTo MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
Y CTPOCHHEM, TTO3HABAEMOCTH IPUPOHBIX SIBIICHUN MTyTEM DKCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUYUI MEXKYy HOBBIMU (DAKTaAMH U TEOPETHUECKUMH MPEANOCHIIKAMHU, OCO3HAHUE
POJIM XMMHUU B PELLIEHUH 3KOJOTUYECKUX MPOOIIEM, a TaKkKe MpodsieM cOepexeHHs
SHEPTreTUUYECKUX PECYPCOB, CHIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane penienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATTU3ALMU O0YUJAIONTUXCSI IPUHSATHIS
MPOrPaMMO¥ TT0 XHMHH TTOIXOJTBI K OMIPEICTICHUIO COACPKAHMS M IIOCTPOCHHS ITPEAMETa
MpenrycMaTpuBaT GOpMHUPOBAHKE YHUBEPCATIbHBIX YIEOHBIX NEHCTBHI, HMEIOIUX 0a30B0e
3HAYEHUE JIJIS PA3]INIHBIX BUJIOB JCSITEILHOCTH: PEIICHUS TPOOJIeM, IIONCKA, aHAITN3a U
00paboTKku nHPOpMAIUH, HEOOXOAUMBIX IS TPHUOOPETEHUS OTbITa MPAKTUIECKON 1
HUCCIEN0BATENLCKON NEATENLHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUYA XUMHUH.

B npakTuke npernoiaBaHusl XUMHU Kak Ha YpOBHE OCHOBHOT'O 0011Iero 00pa30BaHus, Tak U Ha
YpOBHE CpeIHEro 00I11er0 00pa3oBaHus, IPU ONPEAETIEHUN COAePKaTEIbHON
XapaKTEPUCTHKU 1I€JIeN N3yUEHUs IpeIMeTa HAllpaBICHUEM [IEPBOCTEIIEHHON 3HAUUMOCTH
TPaJULIMOHHO NIpHU3HaeTCs POPMUPOBAHUE OCHOB XUMUYECKOW HAyKH KaK 00JIaCTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM IEATEIBHOCTH YEI0BEKA U KaK OJJHOTO U3



KOMIIOHEHTOB MUPOBOI KyJIbTYpbl. C METOAMYECKON TOUKHU 3PEHHS TAKOW MOJIXO0M K
OTPEJICICHUIO LIeJIeH U3YUSHUS MIPEAMETA SIBJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH LIETISIMHU H3y4SHUS TpeaMeTa « XUMUs» Ha
6azoBom ypoBHe (10-11-¢ Ki1acchl) SABISIOTCS:

e (popMHUpOBaHNE CUCTEMbl XHUMUYECKUX 3HAHUIA KaK BKHEHUIIIEH COCTABIISIFOIICH
€CTECTBEHHO-HAyYHOM KAPTHUHBI MUPA, B OCHOBE KOTOPOH JIEXKAT KIFOYEBbIE
NOHATHS, pyHIaMEHTaIbHbBIC 3aKOHBI U TEOPUU XUMHUH, OCBOSHHE S3bIKA HAYKH,
YCBOCHHE U TTOHUMaHHUE CYITHOCTHU JOCTYIHBIX 00001IeHuH MUPOBO33PEHUYECKOTO
Xapaxkrepa, 03HaKOMJICHUE C UICTOPUEHN UX Pa3BUTHUA U CTAHOBJICHUS,

e (opMupOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XMMHYECKUX PeaKUuii, HeOOXOAUMBIX JIJIsl IPHOOPETCHUST yMEHHI
OPUEHTHPOBATHCS B MUPE BEILIECTB U XUMHUUYECKHUX SBJICHUM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C HAOIOICHUEM U
00BSCHEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOII0JCHUEM NpaBuil 0€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepxarenbHas XapakTepUCTHKa Liesel U 3a/1a4 U3y4eHHsl IpeIMeTa B
IIporpaMMe o0 XMMUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU
IIPUOPUTETAMU B CUCTEME cpefiHero olmiero oopasoBanusi. CeroiHs B PeNnoAaBaHuU XUMHUH
B OOJIBIICH CTETIEHN OTAAETCS MPEANOYTCHHE IPAKTUIECKON KOMITIOHEHTE COJICPKAHUS
00y4yeHHs, OpUEHTUPOBAHHOI Ha OJrOTOBKY BBIYCKHUKA 00111€00pa30BaTeIbHOM
OpraHu3alyHy, BIaCIOIIEro He HAOOPOM 3HAHUH, a PYHKIMOHAIBHON I'PAMOTHOCTBIO, TO
€CTb CrI0cO0aMH U YMEHUSIMH aKTUBHOTO MOJYYEHUs 3HAHUHM U IPUMEHEHUS UX B peasIbHOM
KU3HU JJIs PEeLIeHUS MPAaKTUYECKUX 3a/a4.

B cBs3u ¢ 3TUM IIpU U3YUCHUU IPEAMECTA «XHUMUD» JAOMUHHPYIOLICC 3HAUCHUC an/I06peTa10T
TAaKUe LOeIn U 3aJa4H, KaK:

e aJamnTarys o0yJarouuxcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHUpOBaHNE UHTEILIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K
€caM000pa30BaHUI0, COTPYTHUIECCTBY, CAMOCTOSTEILHOMY TIPUHSATHIO TPAMOTHBIX
pelICHHI B KOHKPETHBIX XKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMH U UX
PUMEHCHHEM,;

e (hopMmHpOBaHHE y 00YYAIOIINXCS KITFOUSBBIX HABBIKOB (KIIFOYEBBIX KOMIIETCHIINH),
UMEIONNX YHUBEPCATHHOE 3HAYCHUE JIJIS PA3JIMIHBIX BHJIOB JICATCIHHOCTH:
pelieHus mpoodiieM, oKCKa, aHaIu3a U 00padboTku HH(GOPMaIIUU, HEOOXOUMBIX
JUTSI IPUOOPETEHUS OTIBITA ICATEILHOCTH, KOTOPAs 3aHMMAET BAKHOE MECTO B
MMO3HAHUN XUMHMH, a TaK)Ke JIJI OLEHKHU C MO3UIUI SKOJIOTHYCCKOM 0€30IacCHOCTH
XapakTepa BIHSIHHS BEIIECTB M XUMUYECKUX MTPOIIECCOB HA OPTraHU3M YeJIOBEKa U
MPUPOHYIO CPENY;

e Ppa3BUTHE [MO3HABATEIHHBIX HHTEPECOB, MHTCIUICKTYATbHBIX M TBOPUYCCKHUX
CHOCOOHOCTEH 00YUYaIOIIMXCS: CIIOCOOHOCTH CaMOCTOSTENILHO MTPHUOOPETaTh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBHH C KHU3HEHHBIMU MTOTPEOHOCTSIMH, HCITOTH30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUH ISl TOMCKA U aHaJIM3a YUeOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COJICPIKAHNS;

e (dopMUpOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HA0JTI0IaTEIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO



HEO0XO/MMBI, B YACTHOCTH, NP IJIAHUPOBAHUU U IPOBEAEHUN XUMHUYECKOTO
AKCIIEPUMEHTA;

e BOCHHTaHUE Y 00y4arolmXxcsl yOeKIEHHOCTH B TYMaHUCTHYECKOW HAPaBIEHHOCTH
XMMHH, €€ BKHOH POJIM B PEIICHUH TTT00ANBHBIX MPOOJIeM PalliOHATBHOTO
IIPUPOIONOIL30BaHU, TIOIIOJIHEHUS DHEPIETHUECKUX PECYPCOB M COXPAaHEHUS
IPUPOHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEKHOTO OTHOIICHUS K
IPUPOJIE U CBOEMY 3/I0POBbIO, A TAKXKE MPUOOPETEHHSI OIIbITA UCIOJIB30BAHUS
MIOJIyYEHHBIX 3HAHUH JJI IPUHATHS IPAMOTHBIX PEIICHUN B CUTYyaLUsX,
CBS3aHHBIX C XMMUYECKUMH SIBJICHUSIMU.

B yueGHOM miaHe cpeanero ooiiero oopa3zoBaHus npeamer « Xumus» 6a30Boro ypoBHs
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHbIE IPEAMETHIY.

OO0r11ee YKMCII0 YaCoB, OTBECHHBIX IS H3YYCHHsI XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obiero oopaszoBanust cocranisier 68 yacos: B 10-m kiacce — 34 vaca (1 yac B Hepenio), B 11-
M Kimacce — 34 yaca (1 gyac B HeIeIo).

J1a peanuzanuy mporpaMMbl UCIIONIB3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPU peai3alii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALIUI0 00pa30BaTEIbHbIX MPOTrpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CpeIHEro 00IIero o0pa3oBaHus OpraHU3alusIMH,

OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO EATEIBHOCTE, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Xumus, 10 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«M3natenscTBo "[IpocBemnienue"»,

e Xumus, 11 knacce/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«M3natenscTBo "[IpocBemnienue"»,

o <. ..>

DneKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, TONMYIIEHHBIE K HCTIOIB30BAaHUIO TIPH peaTu3aiiiu
MMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTaIui0 00pa3oBaTeNbHBIX IPOrpaMM HauaabHOTO

00111ero, OCHOBHOTO OOIIIETO, CPETHETO 00IIero o0pa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

DneKTpOHHBINH 00pazoBaTenbHbIN pecypc «Jlomamnue 3aganus. CpegHee ooiee
obpaszoBanue. Xumus», 10-11 kmace, AO «M3marenscTBo "TIpocBenienue'»;
Tpenaxep «O6maxo 3Hauuit». Xumus. 10 kmacc, OO0 «Duzukon JIady,
Tpenaxep «O0naxo 3Hauui». Xumus. 11 kimacc, OO0 «Dusukon J1ad»,

o <,.>.

Ils1anupyemsble pe3yjabTaThl 0CBOCHUS
Y4eOHOro nmpeamera

JIMYHOCTHBIE Pe3yJabTaThI



®I'OC COO ycranaBimMBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOCHUS 00YJarOITUMUCS
porpamMm cpeaHero oorero 00pa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM H
npeaMeTHbIM). Hay4uHo-MeTo1n4ecKol OCHOBOM /sl pa3paboTKH IIIAaHUPYEMbIX Pe3yIbTaTOB
OCBOEGHUS TIPOTPaMM CPETHETO O0IIEeT0 00pa30BaHUs SBISETCS CHCTEMHO-IESTEIIbHOCTHBIN
MOJIXOI.

B cooTBeTcTBUY C CUCTEMHO-AEATENBHOCTHBIM MIOJIX0A0M B CTPYKTYpE JTMYHOCTHBIX
pe3yabTaTOB OCBOCHUS MpeaMeTa « XUMHUS» Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus
BBIJICJIEHBI CIIEYIOLINE COCTABIISIIOILHE!

0CO3HaHUE 00YYAIOIIMMUCS POCCUMCKON TpaXAaHCKON UACHTUYHOCTH —

TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPEIEICHUIO;

e HAIWYHE MOTUBAIUHU K O0yUCHUIO;

e IIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUI TMYHOCTH Ha OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPHYECKUX TPATUINK 0a30BOM HAyKU XHUMHUHU,

e TOTOBHOCTH M CIIOCOOHOCTH 00Y4YaIOIINXCSl PYKOBOJICTBOBATHCS B CBOEH
JIEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMM, IIPUCYIIUMHU LIEJIOCTHON
CUCTEME XMMHUYECKOro 00pa3oBaHus,

e HaJMYME PABOCO3HAHUS FKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUThH LIETIHU U

CTPOUTD JKU3HEHHBIE ILJIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHUSA IPECAMETA «XUMUS JOCTUI'alOTCs B CIUMHCTBC yqe6H0171
M BOCIIUTATCIILHOM ACATCIIBHOCTU B COOTBETCTBUHU C TYMAHUCTUYICCKHUMU,
COUOKYJIBbTYPHBIMH, NYXOBHO-HPAaBCTBCHHBIMHU LICHHOCTAMU U UJI€aJITaMU pOCCHﬁCKOFO
rpaxIaHCKOro O6HIGCTB3,, IIPUHATBIMU B 06HIGCTB€ HOpMaMH U IIpaBUJIaMU MMOBCACHMUA,
CHOCO6CTBYI-OH_II/IMI/I mpoueccaM CaMOITIO3HAHUA, CAMOPA3BUTHA U HPABCTBCHHOI'O
CTaHOBJICHUA JIMYHOCTHU 06y11a}01111/1xcs[.

JIMYHOCTHBIE pe3yabTAThl OCBOEHUS MpeaMeTa « XUMHUS» OTPaxkatoT COPMHUPOBAHHOCTh
OTIbITa ITO3HABATEIBHON U MPAKTUYECKOM eATEIbHOCTH 00yUaroINXCcs M0 pean3aluu
IPUHATHIX B 00LIECTBE IIEGHHOCTEH, B TOM YHCJIE B YaCTH!

1) rpaskIaHCKOro BOCIMTAHMA:

e OCO3HaHUS 00YYaIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPABONOPSIKY;

e IIPEACTABIICHMS O COLMAIbHBIX HOPMaxX U MpaBUiIaX MEKINYHOCTHBIX OTHOLICHUN B
KOJUIEKTHUBE;

e TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATETLHOCTH MPH CO3/1aHUM YUEOHbBIX
IIPOEKTOB, PELIEHUH YY€OHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUN
XUMHUYECKHUX IKCIIEPUMEHTOB;

e CNOCOOHOCTH NMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JPYTUX MpU aHAJTU3€ PA3IMUHBIX BUJIOB YU€OHOH 1€ TebHOCTH,

2) IATPHOTHYECKOTO BOCTIUTAHUSI:

e IIEHHOCTHOT'O OTHOUIEHUS K HCTOPHUYECKOMY M HAYYHOMY HACJIEIUI0 OT€YECTBEHHON
XUMUU;

e YBaXXEHHS K IIPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO
IIPUMEHEHUs XUMUH, OCO3HAHUS TOT'0, YTO JOCTUKEHUS HAYKH €CTh PE3yIbTaT



JUINTENIbHBIX HAOJIIO€HUH, KPOIIOTJIMBBIX AKCIIEPUMEHTANIbHBIX TIOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IIPAKTUKOB,;

e UHTEpEca U MO3HABATEIbHBIX MOTUBOB B IIOJIYyYE€HUH U MTOCIECAYIOLIEM aHAIU3Ee
UH(POPMALIUU O IEPETOBBIX TOCTHIKEHUSAX COBPEMEHHOM OTEYeCTBEHHOW XHMUH,

3) JAYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA

e HPABCTBCHHOI'O CO3HAHMUI, DTUYCCKOI'O IIOBECACHUA,

e CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3aHHBIC C XUMUUYCCKHUMU SBJICHUAMU, U
IIPUHHUMATh OCO3HAHHBIC PCIICHHU, OPUCHTUPYACHE HA MOPaJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLHCHHUBATH CBOC MMOBCACHNEC U IMMOCTYIIKN CBOUX TOBapI/IHIeﬁ C HO3PII.IPII>1
HPAaBCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHHC HOCJIGI[CTBI/Iﬁ 9TUX INOCTYIKOB,

4) hopMupoOBaHNUS KYJIbTYPbI 310POBbS:

e TIOHUMAaHUs LIEHHOCTEHN 3I0POBOTr0 U 0€30IMacHOro 00pasa KU3HU, HE0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY
3JI0pPOBBIO;

e co0Ouro/ieHus TpaBml 6€30MacHOro OOpaIlleHus C BEIIeCTBAMU B OBITY,
IIOBCEJHEBHOM KU3HH U B TPYJIOBOH JESATEIBHOCTH;

e TIOHMMAaHUS IICHHOCTH MPABUJI HHAWBHyaTbHOTO W KOJUICKTHBHOTO O€30ITacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIOJICH;

e OCO3HAHUS MOCIICACTBUN M HEMIPUATHUS BPEAHBIX PUBbIUEK (YHOTpeOIeHUS
QIIKOTOJIs, HAPKOTUKOB, KypCHU);

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIET0BATENbCKON e TENbHOCTH,

00I11IECTBEHHO T0JIE3HOM, TBOPYECKON U APYTHX BUJIAX ACATEIHHOCTH;

e YCTAaHOBKHU Ha aKTMBHOE€ YYacCTHE B PEIICHUH MPAKTUUYECKUX 3a]a4 COLUATbHOMN
HampaBJIeHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

e HHTEpeca K MPaKTUYECKOMY U3YUYECHUIO MPOQECCHl pa3TUIHOTO PO, B TOM YHCIIe
Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUN 110 XUMHH,

e YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM A€ TEIbHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIWBHUIYAIHHOU TPAEKTOPUHU 00pa30BaHMUs,

Oynymieit mpodeccun U peanuzanud cOOCTBEHHBIX )KMU3HEHHBIX IJIAHOB C YUETOM

JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN

o01ecTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

e DKOJIOTUYECKH I11eJIeCO00Pa3HOr0 OTHOUIEHHUS K IPUPOJE, KAK UICTOUHUKY
CYILLECTBOBaHMS KU3HU Ha 3eMIIE;

e TIOHHMMAaHUs TN00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIIeM, BIUSHUS
HPKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHNUE IPUPOIHON U COLIMATILHOU CpENbI,

e 0CO3HaHUS HEOOXOIMMOCTH MCMOIb30BaHUS TOCTHKEHUN XUMUU IS PEILICHUS
BOIIPOCOB Pal[MOHAJIBLHOTO IPUPOAOIOJIB30BAHNS;



AKTUBHOT'O HEMPUATHS ACHCTBUI, IPUHOCSAIIMX BPEI OKPYKAIOIIEH MTPUPOIHON
cpeze, yMEHUs POTHO3UPOBATH HEOIATONPUATHBIC SKOJIOTMYECKHUE MTOCIIEICTBUS
NpEeANPUHUMAEMBIX JEHCTBUN U NMPEAOTBPALIATh UX;

HaJIMYUs Pa3BUTOTO 3KOJIOIMUYECKOIO MBIIUIEHHUS, IKOJIOITMUECKOMN KYJIbTYpH, ONbITA
JIEeATEIbHOCTH 3KOJIOTMYECKON HAMPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMU
B TI03HABATEJILHOW, KOMMYHUKATUBHOM U COLMAILHON MIPAKTUKE, CIIOCOOHOCTH U
YMEHHMsI aKTUBHO MIPOTUBOCTOATH UJEOJIOTUU XeModoOuu;

7) HIEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

MOHUMAaHMS CHIEIU(PHUKH XMMHUU KaK HAyKd, OCO3HAHUS €€ POJH B (POPMUPOBAHUU
PaLMOHATIBHOIO HAYYHOT'O MBILUIEHUS, CO3aHNHU LIEJIOCTHOIO IIPEACTaBICHUs 00
OKpPY’KaloIlleM MUPE KaK O €IMHCTBE IIPUPOABI U YEJIOBEKA, B [I03HAHUU
IPUPOHBIX 3aKOHOMEPHOCTEH M pellIeHUH ITPOOIeM COXPaHEHUs IPUPOIHOTO
paBHOBECHS,

yOeXIEHHOCTH B 0CO00H 3HAUMMOCTH XUMUHU JJIsi COBPEMEHHON IIUBUIIM3ALMH: B €€
TYMaHUCTUYECKOW HAIIPABJIEHHOCTH U BaXKHOM POJIM B CO3JaHUM HOBOM 0a3bl
MaTepHaIbHON KYJIbTYpPbI, pEIIEHHH IT100aIbHbBIX MPO0IeM YCTOWYMBOIO Pa3BUTHS
YEJI0OBEYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUILIEBON U IKOJOTHUYECKON
0€30I1aCHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEYeHUH YCIOBUHM YCIEIIHOIO TpyAa U
HKOJIOTHYECKU KOM(DOPTHOM KHU3HH KAXKIOTO WICHA OOIECTBa;
€CTECTBEHHO-HAYYHO! I'PaMOTHOCTH. [IOHUMAaHUs CYLIIHOCTH METOJ0B I1I03HAHNH,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIb30BaTh MOIy4aeMble
3HAHUS JUIsl aHAJIM3a U 00BsICHEHUS SIBJICHUN OKpYXKAroIero Mupa u
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS J1e1aTh 00OCHOBAHHBIE 3aKJIIOUEHMS Ha
OCHOBE Hay4HbIX (DAKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MOJTyYSHUS
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATENBHO MCIIOb30BaTh XMMUYECKHE 3HAHUS JUISl peLLICHUS
po0JieM B peabHBIX )KM3HEHHBIX CUTYalUsIX;

MHTEpPECa K MO3HAHUIO U MCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U cCaM000pa30BaHMUIo,
K aKTUBHOMY ITOJIy4E€HHIO HOBBIX 3HAHUW IO XUMHUH B COOTBETCTBHH C
KU3HEHHBIMU MTOTPEOHOCTAMY;

MHTepeca K 0COOEHHOCTSAM Tpy/ia B pa3IM4HbIX cepax npodheccuoHalIbHON
JIeATEIbHOCTH.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

MertarnpeamMeTHbIe Pe3yIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMHs» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3Ha4YMMBblIe /Ui (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS
MEXIUCIMIUTHHAPHBIE (MEXIPEIMETHBIC) O0IIEHAYYHBIC TIOHSITHS, OTPAYKAFOIIHE
IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHEeUU(UKY METOJI0B TO3HAHNUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, SHEPIUs, SBICHHUE,
npoliecc, CUCTeMa, Hay4HbIH (pakT, MpUHIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBaHUE, HAOIOJICHUE, U3MEPEHUE, IKCTIEPUMEHT U [Ip.);



e YHHBEpCaJbHBIC yueOHBIC NeHCTBUS (IT03HABATEIbHBIC, KOMMYHUKATHBHEIE,
peryisTHUBHBIC), oOecreunBaroye GopMUpoBaHue HyHKIMOHATLHON
IPaMOTHOCTH U COLIMAIBHOM KOMIETEHIIMH 00y4YaroLIuXCs;

e CIOCOOHOCTH O0YYAIOIIUXCS HCIIOIb30BAaTh OCBOCHHBIE MEXIUCIUIUINHAPHBIE,
MHUPOBO33PEHUYECKHNE 3HAaHUS U YHUBEpCaIbHbIC YUeOHbIE IeHICTBUS B
IIO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATLHBIMY YIeOHBIMH
[M03HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMH.

OBi1ajieHNe YHMBEPCAJIBLHBIMH YU4eOHBIMH MO3HABATEIbHBIMY JICHCTBUSIMU
1) 6a30BbIe JJOrHYECKHE AeliCTBUS

e CaMOCTOATEIHHO (POPMYITHPOBATH M AKTYAITH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

e OIpPENENATH LIENIH ACITENbHOCTH, 3a/1aBasl MAPAMETPBI U KPUTEPUU UX JTOCTUKEHHUS,
COOTHOCHUTD PE3YNIbTATHI AEATEIBHOCTH C IOCTABIECHHBIMU LEJISIMU,

e HCMOJIB30BATh IPU OCBOEHUH 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICTSATH
XapaKkTepHbIe PU3HAKU TOHATUN U YCTAaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSITHS JJI1 OOBSICHEHUS! OTACTBHBIX (PAKTOB U SIBJICHUH;

e BBIOMPATH OCHOBAHUS U KPUTCPUU JIs KIACCH(PUKAIIUU BEIICCTB U XUMHUCCKUX
peaxkiuu;

e YCTaHABJIMBATH NPUUYMHHO-CJIEACTBEHHBIE CBA3U MEKY U3y4Ya€MbIMU SIBICHUSMU,

e CTPOUTH JOTHYECKUE pacCyxacHus (MHIYKTHBHbIC, I¢TYKTUBHBIC, 10 aHAJIOTHH),
BBIABJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pACCMATPUBAEMBIX SBJICHUAX,
(dbopMyITUpOBaTh BHIBOJIBI M 3aKIIOYCHHUS;

e IPUMEHATH B IPOLIECCE MTO3HAHUS UCIIOJIb3YEMbIE B XUMUN CUMBOJINYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIBHBIC MIPEACTABICHUS — XUMHUCCKHNA
3HaK (CHMBOJI) 3JIEMEHTa, XUMHUYECKast popMylia, ypaBHEHHUE XUMHUCCKONW PEaKIIUU
— IpU pelIeHUH Y4eOHbIX MO3HABATENbHBIX U MPAKTHUECKUX 3a]1a4, TPUMEHSTh
Ha3BAHHBIE MOJICJIbHBIE NIPEJICTABICHHUS JJIsI BBISIBIICHUS XapaKTEPHBIX MMPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHA:

e BJAJETh OCHOBAMH METOJIOB HAYUYHOI'O ITO3HAHUS BEUIECTB U XMMUYECKUX PEaAKIUH;

e (opMynupoOBaTh LENH U 33JJa41 UCCIIEIOBAHMS, UCIIOJIb30BATh [TOCTABJIEHHBIE U
CaMOCTOSITENNLHO cPOPMYITUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIs1 (POPMUPOBAHMSI TUTIOTE3bI IO TPOBEPKE MPABUIIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHIA,

e BJIAJCTh HABbIKaMH CaMOCTOATCIIbHOI'O INIAHUPOBAHUS U ITPOBCACHHNA YYCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIaTh 32 XOJIOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yiabTat, GopMyIHpoBaTh 0OOOIICHHS U
BBIBOJIbl OTHOCHUTEJIBHO JJOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMS, COCTABIIATD
000CHOBaHHBIN OTUYET O MPOJICIAaHHON padoTe;

e TIPUOOPETATHh ONBIT YYEHUUIECKON UCCIIEIOBATEIHCKOM U MPOSKTHON AESITeTbHOCTH,
IMPOABJIATH CHOCOOHOCTH U TOTOBHOCTD K CaMOCTOATCIIBHOMY ITONCKY METOO0B
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS,



3) paboTa ¢ uHpopMaIHeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WHpOpMauy (HaydHO-MOMYJIsIpHAs
JUTEpaTypa XUMHYECKOTO COJICPIKaHHsl, CIIPABOYHBIC TIOCOOUSI, pECypPChI
WHTEPHETA), aHAJTM3UPOBATh HH(OOPMAIHIO PA3INYHBIX BHIOB H (OPM
IPE/ICTaBICHNUS, KPUTUYECKHU OLICHUBATh €€ JJOCTOBEPHOCTh U
HETIPOTUBOPEYUBOCTb;

e (hopMyJIMpPOBATh 3aIPOCHI M IPUMEHSThH Pa3IMYHbIC METO/IbI IPH MOUCKE U 0TOOpE
nH(OpMaIMK, HEOOXOIUMOM JUTS BHIIIOJIIHEHUS yYEOHBIX 33124 OIPE/ICIICHHOTO
THIIA,

e TPHOOPETATH OIBIT HCIOJIB30BaHHS HH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

e CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (opMy MpeacTaBieHuss HHGOpMAIHU
(cxembl, rpaduKH, AUATPaMMBbl, TaOJIHIBI, PUCYHKH U IIp.);

e JCIIOJIB30BATh HAYYHBIH A3bIK B KAYECTBE CPECTBA MIPU pabOTe ¢ XMMHYECKOM
uH(pOpMaIKeil: MPUMEHITh MEXKIPEIMETHbIE ((PU3NUSCKHE U MAaTEMAaTUIECKIUE)
3HAKH ¥ CUMBOJIBI, (POpMYIIbI, a00OpeBUATYPbI, HOMEHKIATYPY;

e JICIIOJNB30BATh U MPE0OPA30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA

HATJISITHOCTH.

OBjaaaenue YHUBEPCAJIBHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMMU .

e 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMbI B X0JI¢ UaIora u/mim
JIMCKYCCHH, BBICKa3bIBaTh HJIeH, (DOPMYITHUPOBATH CBOM MPEUIOKEHUS
OTHOCUTCIIbHO BBIIIOJTHCHUA HpCIIJIO)KCHHOI\/JI 3aJ1a4u,

e BBICTYIATH C MPE3CHTALNEH PE3yJIbTATOB TIO3HABATEIILHOM JICSITEIILHOCTH,
HOHyT‘ICHHI)IX CaMOCTOSTCIBHO UJINX COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBITIOJTHCHU A
XUMHYECKOI'0 SKCIIEPUMEHTA, IPAKTHYECKON padOThI 110 UCCIICIOBAHUIO CBOKWCTB
M3y9aeMbIX BEIIECTB, peATM3AINH YIeOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOJIBI
MO pe3yNbTaTaM MPOBEACHHBIX UCCIIEIOBAaHUH IMyTEM COTTIACOBAHMS MO3UIIUN B
X0J1€ 00CYXIeHUsI 1 0OMEHa MHEHUSIMU.

OgJajieHNe YHHBEPCAIbHBIMH PeryJsiTUBHbIMU /1eHCTBUSIMM

e CaMOCTOATEIHHO MJIAHUPOBATH M OCYIIECTBIIATH CBOIO TO3HABATEIHLHYIO
JeSTSIIbHOCTD, ONIPEISIISIsl €€ 1SN U 33]]a4d, KOHTPOJIMPOBATh U TI0 Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpeAaraéMblil anropuT™ JEHCTBUI pu
BBITIOJIHEHUH YYEOHBIX U MCCIIEIOBATEILCKHUX 3a/1a4, BEIOMpaTh Haubosee
a¢deKkTUBHBIN CIOCO0 WX PEHICHUS C YYETOM MOyYeHHUsI HOBBIX 3HAHU O
BEIECTBAX U XUMHUUYECKUX PEAKIUsX;

e OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH eATeIbHOCTH Ha OCHOBE caMOaHalln3a U
CaMOOIIEHKH.

IIpeanMeTHBIC pe3yabTAThI

10-1 kiace

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XUMHs OTPaKaroT:



e c(hOpPMHUPOBAHHOCTD MPEJACTABICHUN O XUMUUECKOW COCTABJISIONICH €CTECTBEHHO-
HAYYHOI KapTHUHBI MHpPa, POJIM XUMUH B MIO3HAHUU SIBJICHUH MPUPOJIBI, B
(OpMHPOBAHNY MBIIIICHUS U KYJIbTYpPbI JUYHOCTH, €€ (GYHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOAMMOM I PEeLICHUS MPAKTUYECKUX 33/1a4 U HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[JOPOBbIO U IIPUPOAHOM cpene;

e BIQJICHUE CUCTEMOI XMMHUECKUX 3HAaHUH, KOTOPasi BKIOYAET: OCHOBOIOJIAraroIIne
HOHSTHUS (XUMUYECKHI JIEMEHT, aTOM, JJICKTPOHHAs! 000JI09Ka aTOMa, MOJICKYIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTD, XUMUYECKasl CBSI3b, CTPYKTypHAs
(opmyna (pa3BepHyTasi © COKpaIEHHAsI), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM, YIIIepOAHBIN CKeJeT, PYHKIMOHATIbHAS TPy, paluKai, H30MepHs,
U30MEpBbl, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIII€BOJOPObI, KUCIOPO U
a30Tco/IeprKalllie COSAUHEHUS, MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTUHEHHMS); TEOPHH M 3aKOHBI (TCOPHSI CTPOCHUSI
opranuyeckux BemiecTB A.M. ByTnepoBa, 3aK0oH COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUH; MUPOBO33PEHUECKUE 3HAHUS,
JeKalre B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX
SBJICHUH, (PaKTOJIOIMYECKHE CBEACHUS O CBOWCTBAX, COCTABE, OIYYECHUH U
0€3011aCHOM HCIIOJIb30BAaHUH BKHEUIIINX OPraHMYECKUX BEIIESCTB B OBITY U
NPAaKTUYECKOH 1eATEIbHOCTH YEJIOBEKa,

e c(hOpMUPOBAHHOCTh YMEHUI BBISABISTH XapaKTEPHbIC TPU3HAKH MOHATHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLINE OHATUS U
OIHMCAaHHUH COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHMYECKUX COCTUHECHUH;

e c(hOopMUPOBAHHOCTb YMEHUH UCIIOJIb30BATh XUMHUYECKYIO CUMBOJIUKY IS
COCTAaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOU, COKPAIICHHOI)
(bopMy1 OpraHUYeCcKUX BEILECTB U YPaBHEHUN XUMUYECKUX PEaKIHi,
M3TOTaBJIMBATH MOJEIH MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl MILTFOCTPAIIMH UX
XMMHUYECKOT'0 ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

e c(HOpMUPOBAHHOCTh YMEHHU YCTAHABIMBATH MPUHAIC)KHOCTD N3YUYECHHBIX
OpPraHUYECKHX BEIECTB MO UX COCTABY U CTPOEHUIO K OINPEIeIEHHOMY
Kiaccy/rpymre coeuHeHui (YriieBoJOPO/Ibl, KHCIOPO U a30TCOIEpIKAIIIE
COCTMHEHHSI, BHICOKOMOJICKYIISIPHBIC COSIMHEHHS), 1aBaTh M Ha3BaHMUS 110
cucrematrueckoit Homenkinarype (IUPAC), a Takke NIpHUBOANUTH TPUBHAIIBHBIC
Ha3BaHHS OT/ICNIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, IPOIHJICH, alleTHIICH,
ATHUJICHTJIMKOJIb, TIUIEPHH, (GeHOI, (OpMaTbICTH I, alleTAIbCTH, MypaBbHHAS
KHCJIOTa, YKCYCHAs KMCJIO0Ta, OJIEMHOBAsK KUCJIOTA, CTEAPUHOBAsI KMCIIOTA, TIII0K034,
(GpykTO3a, Kpaxmal, IeJUII0I03a, TIIUIHH);

e c(hOpMUPOBAHHOCTh YMEHHUS ONPENENATh BUABI XUMHUECKON CBSI3U B OPraHUUECKUX
coeMHEeHUsAX (OMHAPHBIC U KPATHBIC);

e c(hOopMUPOBAHHOCTH YMEHUS IPUMEHSTH MOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux Bemects A.M. bytiepoBa /17151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAaCChl BEILIECTB,;

e c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTENEH pa3IMYHbIX KJIACCOB
OpraHMYeCKUX BeIIecTB (MeTaH, 3TaH, dTUJICH, IPOMUJICH, alleTUiIeH, OyTaauen-1,3,
MeTunoyraauen-1,3, 6eH3051, METaHo, 3TaHOJ, THIEHIIMKOb, TTUIEpUH, (PEeHO,
areTaibIeT U], MypaBbUHAsI U YKCYCHAsi KHCJIOTHI, TIFOK03a, KpaxMal, IeJUTI0II03a,
AMHHOYKCYCHasi KUCIIOTa), HJUTIOCTPHPOBATh TEHETHUYECKYIO CBS3b MEKITY HUMH
YPaBHEHHUSIMHA COOTBETCTBYIOIUX XHMUYECKHUX PEAKIUil C UCTIOIb30BaHUEM

CTPYKTYPHBIX (OPMYII;



e CcpOPMHUPOBAHHOCTHh YMEHHS XapaKTEPU30BaTh HCTOYHUKHU YTIIE€BOJOPOIHOTO ChIPhs
(HedTh, TPUPOIHBIN ra3, YroJib), CIOCOObI X MEPEPAOOTKH M MPAKTUYCCKOE
MPUMEHEHHE MTPOAYKTOB MepepaboTKH;

e CcPOPMUPOBAHHOCTH YMEHUH MPOBOIUTH BEIYUCIICHUS 10 XUMUICCKUM YPABHEHUSIM
(Macchl, 00beMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WK MPOIYKTa PEAKIIUH 110
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIECTB WU
IPOYKTOB PEAKIUH);

e CPOPMUPOBAHHOCTH YMEHHH BJIAJIETh CHCTEMOU 3HAHMI 00 OCHOBHBIX METOJIaX
Hay4HOI'O [MO3HAHMS, UCIIOJIb3yEMbIX B XUMHUH IPHU U3yYEHUHU BEILIECTB U
XUMHUYCCKHX SBJICHUH (HAOJI0ICHUE, U3MEPECHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKNE 3HAHUS JJIs IPUHATHS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEMIECTBAMU U UX
IIPUMEHEHUEM;

e CcOPMUPOBAHHOCTH YMEHHUH COOJIIOIATh TIPABHJIIA TOJIH30BAHUS XUMUYECKOM
MOCYAOH U JIabopaTOpHBIM 000PYAOBAaHUEM, a TAKXKE MTpaBHIia 00OpalleHus ¢
BEIIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSIMH 110 BBIIOJTHEHUIO TAOOPATOPHBIX
XUMUYECKUX OMBITOB;

e CPOPMUPOBAHHOCTHh YMEHHH IUIAHUPOBATH U BBITOJHATh XUMHYECKHUNA SKCIIEPHUMCHT
(mpeBpaliieHust OpraHMYECKUX BEIIECTB TP HATPEBAHUH, MOJyUYECHHE dTUIICHA U
M3yYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHMYECKUX BEIIECTB,
JICHATypaIyst OEJIKOB NPU HAPEBaHUH, [[BETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH
C IIpaBUJIAMH TEXHUKU O€30MAaCHOCTH MPU OOPAILIEHUN C BEIIECTBAMH U
71a060paTOPHBIM 000PYIOBAaHUEM, MTPEACTABIAThH PE3YIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (JOpME 3aMMCH YPAaBHEHHUI COOTBETCTBYIOIIUX PEAKIIUN U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

e CPOPMUPOBAHHOCTh YMEHUH KPUTUUCCKU aHATU3UPOBATH XUMUIECKYIO
UH(OPMAIIHIO, TOJyYaeMYIO U3 Pa3HbIX HCTOUYHHKOB (CpeCcTBAa MaCCOBOM
uHGOPMALIUH, HHTEPHET U JIP.);

e CcpOPMUPOBAHHOCTHh YMEHHUI COOIIOIATh TIPABHIIA YKOJIOTUYECKH 11eIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JESITEIILHOCTH B LIETISIX COXPAHEHUSI CBOETO
3710pOBbS U OKPYKAIOLIEW IPUPOIHON CPelbl, OCO3HABATh ONIACHOCTh BO3JIECUCTBUSA
Ha KUBBIE OPraHU3MBbI ONPEICIICHHBIX OPTraHUYECKUX BEIIECTB, IOHUMAsi CMBICIT
nokazarens [1/IK, mosicHsITh Ha mpuMepax crocoObl yMEHbBIIICHUS U
MPEIOTBPALIEHUS X BPEAHOTO BO3AECHCTBHUS HA OPTaHU3M YEIIOBEKA;

e 117151 OOYYAIOUIUXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/TOPOBBSI: YMEHUE
MIPUMEHSTH 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUH;

e IS CJICTIBIX U CJIA0OBUIALINX 00YYaIOIIMXCS: YMEHUE UCTIOIb30BaTh peIbePHO-
TOUCYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anvucu XuMudeckux Gopmy.

11-i1 kaace
[IpeameTHBIEC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeOpraHudecKasi XUMHES OTPaKaroT:

e C(POPMHUPOBAHHOCTH MPEICTABICHUI O XUMUYECKON COCTABIIAIONIEN €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUPA, POJIK XUMUU B NTO3HAHUHU SIBJICHUI NPUPOBI, B
(bOopMUPOBAHNUY MBINIUIEHUS U KYJIbTYpPbI INYHOCTH, €€ (PyHKIHOHAIbHOMN
IPaMOTHOCTH, HEOOXOAUMOM I pelIeHNs MPAKTUYECKUX 3a/1a4 U HKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie;



e BIJIaJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIOJIAratoline
HOHATHUS (XMMUYECKHIA JJIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIeKTpOHHbBIEC OpOUTATH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00bEeM, BaJICHTHOCTD,
ANIEKTPOOTPHLIATEIBHOCTh, CTCIICHb OKUCIICHHUS, XUMUYECKasi CBs3b (KOBaJICHTHA,
WOHHAs, METAJUTNYECKasi, BOJOPOIHASN), KPUCTAJUTUYECKAsI PEIIETKA, THUITBI
XUMHUYECKHUX PEAKIHM, pacTBOP, FNEKTPOJIUTHI, HEAIEKTPOIIUTHI,
ANEKTPONUTHYECKAS AUCCOIMALINS, OKUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh
XMUMHUYECKON peaKiii, XUMUYEeCKOE PAaBHOBECHE); TCOPHH U 3aKOHBI (TCOpHs
3JIEKTPOJUTUYECKOMN Jucconraluu, nepuoandyeckuii 3akon J1.11. Menneneena,
3aKOH COXpPAHEHMs MAacChl BEILIECTB, 3aKOH COXPAHEHUS U IPEBPAILECHUS SHEPTUU
IPU XUMUYECKUX PEAKIUSIX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI A3bIK XMMUH,
MHUPOBO33pEHUYECKUE 3HAHUS, JIeXKAIlME B OCHOBE [IOHUMaHUs IPUUYUHHOCTU U
CUCTEMHOCTH XUMUYECKUX SIBICHUH, (aKTOJOTUYECKUE CBE/IEHUS O CBOMCTBAX,
COCTaBe, IIOJy4YEHUU U 0€30I1aCHOM HCII0JIb30BAHUN BaKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa;

e c(hOpMUPOBAHHOCTh YMEHUH BBISABISTH XapaKTEPHbIC TPU3HAKHA MOHATHH,
YCTaHaBIIMBATh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IPH
ONMCAHUN HEOPraHUYECKUX BEILECTB U X IPEBPAILCHUIA;

e CcpOPMUPOBAHHOCTh YMEHUI HCIOIH30BATh XUMUYECKYIO CUMBOJIMKY JUIS
cocTaBiieHUs! (OpMYJI BELIECTB U YPaBHEHNUN XUMHUYECKUX PEAKIINH,
cuctematrueckyio Homenkiaarypy (IUPAC) u TpuBnaibHble Ha3BaHHS OTACTBHBIX
HEOPraHUYECKUX BellecTB (YyrapHbli ra3, yriieKUCIblid ra3, aMMHUaK, raiieHast
U3BECTh, HETrallIeHasi U3BECTh, MUTHEBAs COMA, IIUPUT | JP.);

e c(hOpMUPOBAHHOCTH YMEHHH OIPEENIATh BAJICHTHOCTD U CTETIEHb OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTABa, BUJ XUMUYECKOM
cBsi3U (KOBaJICHTHAs, HOHHAS, METAJITUYECKAs, BOJOPO/IHAS) B COCTUHECHUSIX, TUII
KPHUCTAJUTMIECKON PEIIETKH KOHKPETHOTO BellecTBa (aToMHast, MOJIEKYJIspHas,
WOHHAs, METAJUINYECKas), XapaKTep CPe/Ibl B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
COCIMHEHUH,

e CpOPMUPOBAHHOCTh YMEHUI YCTaHABJINBATH IPUHAJIC)KHOCTh HEOPTaHUYECKUX
BEII[ECTB [0 X COCTABY K OMPEIEICHHOMY Klaccy/TpyIne coeiuHeHui (pocThie
BEIeCTBAa — METAJUIBI M1 HEMETAJIbI, OKCU/Ibl, OCHOBAHUS, KUCIOThI, aM(OTEpHbIE
THPOKCH/IBI, COJTH);

e c(hOpPMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI Mepruoandeckoro 3akona .M.
MeHeneeBa U JEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

e c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh HJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 3ieMeHToB 1-4 nepronos [leproanueckoit cucTeMbl XUMUYECKUX
snementoB J[.J1. MeHzeneeBa, HCIONB3Ys TIOHATHS «S-, P-, - AIEKTPOHHBIC
opOUTANINY, «(IHEPTETUYECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COCAMHEHUH O MEPUOAaM U TPYIIaM
[Tepuoanueckoit cucrembl xumudecknx 3nemenToB .M. Meneneena,

e CchOpPMUPOBAHHOCTh YMEHUI XapaKTepu30BaTh (OMHUCHIBATh) OOIINE XUMUUECKHE
CBOICTBa HEOPraHMYECKHUX BEUIECTB PA3IUYHbIX KJIACCOB, MOITBEPKIATh
CYILIECTBOBaHHE F€HETUUECKOH CBSI3U MEX/1y HEOPTaHUYECKUMU BEIIECTBAMU C
MOMOIIbIO YPaBHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

e c(hOpMUPOBAHHOCTH YMEHUSA KIACCU(DUIIUPOBATh XUMUYECKHE PEAKIIUU IO
Pa3IUYHBIM MPHU3HAKAM (YHCITY U COCTABY PEarnpyroIUX BEIIECTB, TEINIOBOMY
3 PeKTy peakluu, U3MEHEHHUIO CTENIEHEeH OKUCICHHS YIEMEHTOB, 00OpaTUMOCTH
pEaKInK, yIaCcTHIO KaTaln3aTopa);



e CPOPMHUPOBAHHOCTHb YMEHHI COCTABIISATh YPaBHEHUS PEaKUil pa3InYHbIX TUIIOB,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS pEeaKIIMil HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHS, IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHLA;

e c(hOpMUPOBAHHOCTH YMEHHI IPOBOJUTH PEAKIIUH, IIOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3JMYHbIX HEOPraHUYECKUX BEUIECTB, PACIIO3HABATh
OIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

e c(hOpMUPOBAHHOCTH YMEHHUI PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi MOCPEACTBOM COCTaBJICHHUSI 3JIEKTPOHHOr0 OanaHca
ATUX PEaKLUi;

e CcpOPMUPOBAHHOCTb YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON
PEaKIMU OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMHUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHemIHero Boszeiictus (npuniun Jle [llarense);

e c(hOpMUPOBAHHOCTh YMEHHUN XapaKTEPU30BATH XUMUUECKHE TPOLIECCHI, JICKAIIHE B
OCHOBE MPOMBIIIEHHOI'O MTOJIYYEHUsI CEPHOM KUCIOThI, aMMHAKa, a TaKKe
c(hOopMUPOBAHHOCTD MPEACTaBICHUN 00 OOIINUX HAYYHBIX MPUHIIUIAX U
9KOJIOTHYECKHUX MPodiieMax XMMUYECKOT0 TPOU3BO/ICTBA,;

e c(hOpMUPOBAHHOCTh YMEHHUU TIPOBOJUTH BEIYUCIICHUS C UCTIONB30BAHUEM ITOHSTHUS
«MaccoBasi J0JIs BEIIECTBA B PACTBOPEY, OOBEMHBIX OTHOILICHUH Ta30B MPH
XUMHUYECKHUX PEAKIMIX, MacChl BEIIECTBA WM 00bEMa Ia30B 110 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce WM 00beMY OHOTO U3 YUaCTBYIOIIMX B PEaKI[UU
BEIIIECTB, TEIUIOBOTO AP PeKTa peaKkIi Ha OCHOBE 3aKOHOB COXPAaHEHHS MACChI
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

e CcOPMUPOBAHHOCTH YMEHHUH COOJIIOIATh TIPABHJIA TTOJIH30BAHUS XUMUYECKOM
MOCYAOH U JIabopaTOpHBIM 000PYAOBAaHUEM, a TAKXKE MIpaBHIia 00OpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU I10 BBIIOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OMBITOB;

e c(hopMUPOBAHHOCTh YMEHHH TUIAHUPOBATDH U BBHIOTHATh XUMHYECKHIA SKCIICPUMEHT
(pa3nokeHne MepOKCHIa BOJOPO/Ia B IPUCYTCTBHH KaTaln3aTopa, ONpeIeliCHUe
CpeJibl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO UHIUKATOPA, BIUSHUE
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKLUH, peakiMi HOHHOTO
o0MeHa, KaueCTBEHHbIE peakliy Ha Cynb(ar-, KapOoHaT- U XJIOpPUI-aHUOHBI, Ha
KaTHOH aMMOHUS, PELIEHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMaM «MeTais) U
«Hemeraibi») B COOTBETCTBUH € TIPABUIIAMH TEXHUKU 0€30MaCHOCTHU TIPH
oOpallleHnH C BelecTBaMU 1 Ja00paTOPHBIM 000pyI0BaHUEM, NIPEICTABIATH
pe3yJIbTaThl XUMUYECKOTO FKCIIEPUMEHTA B (DOpME 3alicH ypaBHEHUN
COOTBETCTBYIOLIMX peakuuil 1 GOpMyTUpOBaTh BHIBOJbBI HA OCHOBE 3TUX
pe3yJIbTaToB,;

e c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIN3UPOBATH XUMHUECKYIO
UH(OPMAIIHIO, TTOJTyYaeMYI0 U3 pa3HbIX HCTOUYHHKOB (CpeZCcTBa MacCOBOM
KOMMYHHKAIMU, HHTEPHET U JIp.);

e C(pOPMUPOBAHHOCTb YMEHHUI COOJIIO/IaTh IIPABUIIA SKOJIOTUYECKH 11€J1eCO00pa3HOTro
NOBEJICHUS B OBITY U TPYAOBOM NEATEIHLHOCTH B LENAX COXPAHEHUS CBOETO
3JI0pOBBS U OKpY’Kalollel IPUPOTHOM Cpeibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS
Ha J)KUBBIE OPTaHNU3MBI ONPEAEIEHHBIX BEIIECTB, NOHUMas cMbIca nokazatens [1/1K,
MOSICHATh Ha IPUMeEpax CIOCOObl yMEHbILIEHUS U MPEJOTBPAIIECHUS UX BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKa,

e 117151 OOyYaIOUIMXCS ¢ OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI: YMEHUE
IPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U
XUMHUYECKHX SIBJICHU,



Coaep:kanue yueOHOro npeamMera

10-1 kjaacce

OPI'AHUYECKASA XUMUA
Teoperuyeckre OCHOBBI OPraHUYeCKOM XUMHHU

[Ipeamer opraHn4eckoil XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

B IIOJIyYEHUHU HOBBIX BEILECTB U MATEpHAIIOB. TeopHst CTPOCHUS OPraHMYECKUX COCIUHEHUN
A.M. Bytieposa, ee OCHOBHBIE TIOJ0KEHUsA. CTPYKTYpHBIE (HOPMYITBI OPTraHUYECKUX
BenecTs. ['oMmonorus, nsomepusi. XUMHYECKas CBSA3b B OPraHUYECKUX COCIUHEHUAX —
OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kaaccuukauy opraHMuecKux BemecTB. HoMeHkIaTypa opraHn4eckux
COeIMHEHUH (CHCTeMaTHUYeCKasl) U TPUBHAJIbHBIC HA3BAHUS BAKHECUIINX MPE/ICTABUTEIICH
KJIACCOB OPraHUYECKHUX BEILECTB.

DKCIepUMEHTAIbHbBIC METO/IbI H3YUEHHsI BEIIECTB U MX MPEBPAICHUIN: 03HAKOMIICHHE C
oOpasiaMy OpraHn4ecKuX BEIIECTB U MAaTepHalaMi Ha MX OCHOBE, MOJIEITMPOBAHHE MOJIEKYJI
OpraHUYECKUX BEIIECTB, HAOIIOACHHE U OMMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAIIEHUIO OPraHUYECKHMX BELIECTB MPH HarpeBaHuu (IIaBjaeHUe, OOyrIIMBaHUE U
TOpEHue).

YriaeBogopoabl

AJIKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psAl. MeTaH u 3TaH — IpocTenmne
NPE/ICTAaBUTENN ANKaHOB. (PU3NUECKUE U XUMUYECKHE CBOMCTBA (PeaKiuy 3aMeleH s U
TOpEHHsI), HaXOXKICHUE B TIPUPOJIE, TIOJTYUCHHE U TPUMCHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psil. DTUIIEH U MPONUIIEH — IpOocTeiline
NPE/ICTABUTENN ATKCHOB. (PU3HUECKHEe U XUMUYECKHE CBOWCTBA (peaKIuy THIPUPOBaHH,
rajJoreHNUPOBaHMsI, TUPATAIIMH, OKUCIICHHS Y MTOJMMEPU3AIIH), TOJYICHHE U IPUMEHECHHUE.

Ankanuensl: Oyraguen-1,3 u metundyraauen-1,3: crpoeHue, BaxHeHIIne XUMUYECKUE
cBoiicTBa (peakius momuMepusaiun). [lomydeHue CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJKUHBI: COCTaB U 0COOEHHOCTU CTPOEHUS], TOMOJIOTMUECKUN psia. ALETHIIEH — POCTEHIIHIMA
HPE/ICTaBUTEIb aJIKMHOB. COCTAB, CTPOCHHE, (PU3NUECKUe U XUMUYECKHE CBOWCTBA (peaKkinu
THPUPOBAHUS, TAJIOTCeHUPOBAHHSI, TUAPATAIMH, TOPCHUS), TIOyUCHHE U IPUMCHEHHE.

Apensl. ben3on: cocras, cTpoenue, GU3MUSCKUE M XMMUYECKHE CBONCTBA (peakinu
raJoreHNpPOBaHMs U HUTPOBAHUS), IIOJIy4YeHUE U IPUMEHEHHe. TOIyosI: cocTaB, CTpPOSHHE,
bu3rUecKre ¥ XMMUYECKHE CBOMCTBA (peaKIMy raloreHUPOBAHUS M HUTPOBAHUA),
[IOJIy4eHHUE U IpuMeHeHue. TOKCUYHOCTh apeHoB. I 'eHeTnuecKas CBsA3b MEXKIY
YIJIEBOOPOAAMU, IPUHAIIEKAIIUMH K Pa3IUIHBIM KJIACCAM.



[TpupoHBIE HCTOUYHHUKY YTI€BOAOPOAOB. IIpupoaHblii ra3 v nNonyTHele HEQTIHbBIE Tra3bl.
Hed1s u ee npoucxoxaenne. CriocoObl nepepaboTku HEPTH: TEPErOHKA, KPEKUHT
(TepMuyeckuii, KaTaTUTHYECKUIT), mUposn3. [IpoaykThl nepepaboTKu HeTH, X TIPUMCHEHHE
B IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yTroiib M MPOIYKTHI €ro mepepadoTKy.

DKCIEepUMEHTAIBHBIE METOIbI U3YyUEHHUS BEILIECTB U MX MPEBPAIICHUI: 03HAKOMJICHUE C
oOpa3mamu 1iacTMace, KaydykoB U pe3uHbl, koyuiekiu «Hedte» u «YTomby,
MOJCJIMPOBAHNE MOJIEKYJI YIJIEBOJOPOAOB U rajoreHONPOU3BOAHBIX, IPOBEICHUE
MPAKTUYECKOM paObOTHI: TOJIYICHHE STHIICHA U U3YYEHHUE €T0 CBOMCTB.

PacueTHble 3a1a4n.

BerunciieHus o ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00beMa, KOJIMUECTBAa HCXOIHOTO
BEILIECTBA WJIW MTPOJIYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJTHOTO U3
MCXOJIHBIX BEIECTB UK MTPOAYKTOB PCAKIIHH).

Kucaopoaconep:kamue oprannyeckne coemHeHust

[IpenenbHBIC OTHOATOMHBIE CITUPTHI. METaHOJ U ATAHOJI. CTPOCHHE, (PU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (PEaKIMK ¢ aKTUBHBIMH METAJUIaMH, FaJIOTeHOBOIOPOIaMH, TOPEHHUE),
npuMeHeHue. Bogopoansie ¢Bsi3u MeXy MOJIEKylaMu cnupToB. [lelicTBue MeTaHona U
3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHOroaTOMHBIE CIIUPTHI. DTUJICHTIIMKOIIb U TIIULEPUH: CTpOeHHUE, (PU3NIECKHE U
XUMHYECKHUE CBOICcTBa (B3aUMO/ICICTBIE CO LIETOYHBIMU METAIJIAMH, KAUeCTBCHHAs PEaKIIns
Ha MHOTOQTOMHBIC CIUPTHI). JleficTBHE Ha OpraHu3M YesoBeka. [[puMeHeHne rnIepuHa 1
STUJICHTIIUKOJIA.

®DeHoJI: CTPOCHHUE MOJIEKYITBI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH (heHoa.
[Ipumenenue denomna.

AJ'ILI[CFI/II[BI N KCTOHBI. d)opMaan[eer[, aleTalIbACTUA. CTPOCHUE, (I)I/ISI/I"ICCKI/IG 151
XHUMHYECKHE CBOMCTBA (peaKIn/m OKHCJICHHUSA 1 BOCCTAHOBJICHH A, KAYCCTBCHHBIC peaKHI/II/I),
MOJIYUYCHHUEC U IPUMCHCHUC.

OnHOOCHOBHBIE IIpe/ieNIbHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAs U YKCYCHasi KUCIIOTHI:
cTpoeHHe, (pru3nvecKue U XUMHYECKHE CBOMCTBa (CBOMCTBA, O0IIMe TS Kacca KHCIIOT,
peaxius 3TeprduKaInm), ModyueHne u npuMeHeHne. CTeapuHOBas U OJICMHOBAs KUCIOTHI
KakK MpeaCTaBUTCIIN BBICIINX Kap6OHOBI)IX KHCJIOT. MBIna Kak COJIM BEICIITHX Kap6OHOBBIX
KHCJIOT, UX MOIOLIEE IEHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CII0KHBIX 3(DUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. bruonoruueckas poiib KUPOB.

VYrieBonbl: cOCTaB, KilacCH(UKaIMs yriieBoJ0B (MOHO-, TU- U MOJIMcaxapusl). [ mroko3a —
MPOCTEHIINI MOHOCAaXapu: OCOOEHHOCTH CTPOEHUS MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE
cBoiicTBa (B3aumozpelicteue ¢ ruapokcuaom meau(ll), okucienrne aMMuagHbBIM pacTBOPOM
okcuaa cepeopa(l), BoccTaHoBeHne, OpOKEHUE TIIFOKO3bI), HAXOKICHNE B PUPO/IE,
npUMeHeHue, ouonoruueckas posib. dorocunres. pykro3a Kak H30Mep IITIOKO3bI.



Kpaxmai 1 1mesunonos3a Kak npupoansie moaumepsl. CTpoeHre KpaxMalia i IeJUTFOI03bL.
dusnyecKre U XMMHYECKHE CBOMCTBA KpaxMaiia (THIpOJIi3, Ka4eCTBEHHAS PEaKIus C
fomom).

DKCIepUMEHTAIBHBIC METO/IbI M3yUEHUS BEIIECTB U UX MPEBPAILCHUI: TIPOBEICHHUE,
HAOJIIOICHNE ¥ OMMCAHKE ICMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHbBIC
peaKIMK OJHOATOMHBIX CIIUPTOB (OKuciIenue staHona okcuaom Mean(ll)), MHOrOaTOMHBIX
cniupToB (B3aumojieiicTBue riuiepuna ¢ ruapokcuaom meau(ll)), aapaernnos (okucacHue
aMMHa4YHBIM pacTBopoM okcuza cepedpa(l) u rumpokcuaom meau(ll), B3aumoaeicteue
KpaxMaja ¢ H0/I0M), IIPOBEICHHE MTPAKTUYCCKON paObOThI: CBOWCTBA PacTBOPA YKCYCHOM
KHCIIOTHI.

PacueTHbIe 3a/1a4u.

Bbruncienus mo ypaBHEHUIO XMMUYECKOW peakiuu (Macchbl, 00beMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLIUU 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOTO U3
MCXOJTHBIX BEIIECTB WU MIPOJTYKTOB PEAKIIUH).

A3oTcozepkaliie OpraHn4eckie CoOeIMHEHNUS.

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHUYECKHUe COeTUHCHUS. DU3NUYECKUE U XUMUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe TiKIKHa). bruoornueckoe 3Ha4eHUE aMUHOKHUCIIOT.
IlenTungel.

benku kak npupoIHbIE BBICOKOMOJIEKYIJISIPHBIE cCOeiMHEHUs. [IepBruHas, BTopuyHas u
TpeTUYHasi CTpyKTypa 0eKkoB. XMMUYECKHNE CBOMCTBA OCIKOB: THAPOIN3, ACHATYpaIus,
KaueCTBEHHbBIC PEAKIIMHN HA OEJIKH.

SKCI'IepI/IMCHTaJIBHBIG MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHI/Iﬁ: Ha6J'IIOI[€HI/I€ n
OTMCaHNe JEeMOHCTPALMOHHBIX OMBITOB: J€HATYpallrs OSIKOB IMPH HATPEBAHHH, [[BETHBIE
peakiuu OeIKOB.

BI)ICOKOMO.]ICKyJ'lﬂpHI)Ie COCANHCHUA

OCHOBHBIE TTOHITUS XHMUH BBICOKOMOJICKYJIAPHBIX COGI[HHCHHfI: MOHOMCED, MOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHD ITOJMMEPU3ALIUU, CPDECAHAA MOJICKYJIAPpHAA Macca. OcHOBHBIE
MCTOABI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHeHI/Iﬁ — [MoJIMMEpHU3aluna 1
IIOJIMKOHACHCAIlHA.

SKCHGPI/IMCHTHJ'[BHBIG MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHHﬁ: O3HAKOMJICHHUE C
O6p83].IaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MC)KHpe,Z[MCTHLIC CBA3U.

Peanu3arus MeXnpeaAMETHBIX CBSA3€H MPU U3ydeHUU opraHnndeckoit xumuu B 10-M kiacce
OCYIIECTBJISIETCS YEPE3 UCITOIH30BAHNUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATHN, TaK U
MOHSATHUH, SBJISIIOIIMXCA CUCTEMHBIMU JUUIS OTJEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O
ITUKJIA.



OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYYHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIu3, CUHTE3, KIaccu(HUKaIus, IEPUOTNIHOCTh, HAOMIOACHHE, U3MEPCHHE, YKCIIEPUMEHT,
MOJICIIMPOBAHUE.

dusuka: MaTepus, SHESPrHUs, Macca, aToM, JICKTPOH, MOJICKYJIa, SHEPIeTUYCCKUN YPOBCHD,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEUIECTBa, (DU3NYECKHIE BETUIHHBI U
CIMHMIIBI KX U3MEPCHHSI.

Buonorus: xnerka, opranusm, 6uochepa, 0OMeH BElIeCTB B OpraHusme, (OTOCHHTE3,
OMOJIOrMYeCKY aKTUBHBIC BelIeCTBa (OEJIKH, YIIIEBOIbI, )KUPBI, (EPMEHTHI).

Feorpa(bml: MMHHEPAJIBI, TOPHBIC ITOPOJbI, IIOJIE3HBIC HCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.

Texuomorus:. IMUIICBBIC ITPOAYKTHI, OCHOBBI pallMOHAJIBHOI'O ITIMTAHUSA, MOIOIIUE CPEACTBA,
JICKApCTBCHHBIC U KOCMCTHYCCKUC ITPCIIapaThbl, MAaTCPUAJIbI U3 HCKYCCTBCHHBIX U
CHHTCTHYCCKHX BOJIOKOH.

11-1 kiaacce
OBILIAS N HEOPTAHUYECKAS XUMMUS

TeopeaneCKne OCHOBBbI XMMHH

XuMu4eckuil a5eMeHT. AToM. f1po aToMa, U30TOIbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYECKUe YPOBHH, MOYPOBHU. ATOMHBIC OpOUTaNy, S-, P-, d-3JEeMEHTHI.
Oco0OeHHOCTH pacTpeeNIeHNs JIEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB IIEPBBIX
YeThIpeX NepUoJI0B. DIEKTPOHHAs KOH(PUTypalys aTOMOB.

[Tepuonnueckuii 3akoH U I[lepuoanueckas cucrema XMMU4YECKUX 3yemMeHToB [1.1.
MenpneneeBa. CBsi3b mepuogN4ecKoro 3akona u [leproandeckoit CHCTEMbI XUMHUYECKHUX
snemenToB J[.M. MenaeneeBa ¢ COBpeMEHHOM TEOPHUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMUYECKHUX AJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX
BEILIECTB [0 TpyNIaM U nepuojiaM. 3HaueHHe MePUOJNIECKOr0 3aKOHA B pPa3BUTUU HAYKHU.

CrpoeHue BellecTBa. XUMHUYECKas CBSI3b. BHIbI XUMHUYECKON CBs3U (KOBaJCHTHAsS
HETIOJIAPHAS U TIOJIIPHAs, HOHHAs!, MeTATMYecKas ). MexaHn3Mbl 00pa30BaHMsI KOBAJICHTHOM
XMMHUYECKOH CBsi3H (OOMEHHBIN U IOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b.
BanentHocTs. DnektpoorpunarenbHOCTh. CTeneHb okuciieHnus. IOHbI: KaTHOHBI U AHHOHBI.

Bemecma MOJICKYIJISIPHOT'O 1 HEMOJICKYJIIPHOT'O CTPOCHUA. 3aKo0H ITOCTOSIHCTBA COCTaBa
BCIIICCTBA. Twunel KPUCTATNIMYCCKUX PCUICTOK. 3aBUCHMOCTb CBOMCTBA BCIICCTB OT THUIIA
KpHCTaHHHqCCKOﬁ PCHICTKU.

[TonsTHE O MUCTIEPCHBIX cUCTeMaX. VICTHHHBIC U KOJUIOMIHBIC PacTBOPBI. MaccoBast A0S
BEIIIECTBA B PACTBOPE.

KHaCCI/I(I)I/IKaI_II/ISI HCOPTaHNUYCCKUX COG,Z[HHCHI/II‘;I. HOMGHKJ'IaTypa HCOPTaHNYCCKUX BCIICCTB.
I'enermueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, IMMPUHAJICIKAIINX K PA3JIMYHBIM KJIacCaM.



Xumudaeckas peakius. Kiaccudukanmsi XuMHUUeCKUX peakifii B HEOPTaHUIECKON 1
OpraHUYEeCKON XMMHUH. 3aKOH COXPAHEHHs MacChl BEILIECTB, 3aKOH COXPAaHEHUS U
MIPEBPALICHHS SHEPTUU ITPU XUMUUECKHUX PEaAKIIHSIX.

CKOpOCTh peakiy, €e 3aBUCUMOCTh OT Pa3IudHbIX (hakTopoB. OOpaTHMbIe PEaKIUH.
Xumnueckoe paBHoBecue. DakTOphl, BIMUSIIONME HA COCTOSHUE XUMUUYECKOTO PABHOBECHS.
[Tpunmun Jle [laTtense.

OnexTponutuueckas auccouuanus. CuibHble U caadble 37eKTpoauTsl. Cpesia BOJHBIX
pacTBOPOB BEILLECTB: KHUCIIasl, HEHTpaslbHas, EIOYHasl.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEaKknuu.

DKCIepUMEHTAIbHbIE METO/bI U3yUEHHUS BEIIECTB U X MPEBPALICHUN: JEMOHCTPALIUS
tabnun «[lepuogudeckas cucreMa XumMuueckux eMeHToB [[.M. MenaeneeBay, n3ydcHue
MoOJIeTIel KpUCTaNIMYECKUX PEIIeTOK, HAaOII0JeHHE U OTMCAHNUe JeMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IoKEHUE IEPOKCHIA BOIOPOA B IPUCYTCTBHH KaTalk3aTropa,
ONpeJIeJICHUE CPEeJIbl pACTBOPOB BELIECTB € MOMOILbI YHUBEPCAIIBHOIO UHIUKATOPA,
peaKiu HOHHOTO 00OMEHa), IPOBEICHUE MPAKTUYCCKON paboThl «BIusHIE pa3InIHBIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKIUI.

PacueTsl o YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXUMHNYCCKUC PACUCTHI,
PacdYCThl C UCITIOJIB30BAHUCM IIOHATHUA «MAaCCOBAd A0JIs BEIICCTBA.

Heopranunueckasi xumus

Hewmeramnsl. [Tonoxenune HemeTtamwioB B [lepruoanyeckoil CuCTeMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DPU3MYECKUE CBOHCTBAa HEMETAJLIOB.
Annorponus HeMeTa/uToB (Ha mpuMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHUECKUE CBOMCTBA BaXKHEHUIIIMX HEMETa/I0B (TaJloreHoB, cepsl, a30Ta, Gocdopa,
yIrIIepo/ia U KPEMHHsI) ¥ X COeAUHEHUH (OKCHIOB, KUCIOPOICOAEPKAIIMX KHCIIOT,
BOJIOPOJIHBIX COCTUHEHHIA).

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUN.

Mertaiunel. [Tonoxxenune merannos B [lepruoanueckon cucreme XuMHIecKux anemMeHTos J[. 1.
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000JI04€K aTOMOB MeTasioB. OOmue
¢busnueckre cBoiicTBa MeTaioB. CIUTaBbl METANIIOB. DIEKTPOXUMUUECKHUM PsiJ] HATIPSKEHUIMA
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BXKHEHUIIIMX METAIIIOB (HATPHA, KA, KaJIbIUi, MarHui,
AIFOMUHUH, IUHK, XPOM, XKEeJIe30, MEJlb) U UX COCTUHCHUH.

O6H_II/IC CIIOCOOBI MOJIYUYCHUSA METAJIJIOB. HpI/IMeHCHI/IC MCETAJlJIOB B GLITy U TCXHHUKE.
SKCHepHMeHTaJ'II)HI)Ie MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHHﬁ: HN3YUCHHUEC KOJUICKIITUN

«MeTasuibl ¥ CIIaBbl», 00pa30B HEMETAUIOB, PEelIEHHE SIKCIEPUMEHTAIBHBIX 3aj1ad,
HAOJTIO/ICHNE W ONTUCAHUE JICMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aHMMO/ICHCTBUE



THIPOKCHIA ATFOMUHHUS C PACTBOPAMH KHUCJIOT U IIeJI0Yel, KaYeCTBCHHbIC PEaKIMy Ha
KaTHOHBI METAJIIOB).

PacueTHbIe 3a/1a4u.

PacueTs! Macchl BeliecTBa WM 00beMa ra30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe
WM 00bEMY OJIHOT'O M3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, PacuyeThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) IPOIYKTOB PEAKILIUH, €CIIU OJHO M3 BEIECTB UMEET IIPUMECH.

XuMuA ¥ KU3HD

Ponp xumun B obecrieueHnN SKOJIOTHYECKOM, JHEPTEeTUISCKON M MHUIIEBOM 0€301MacHOCTH,
pa3BuTuu MeauIUHbL. [IoHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX
peaKkuuid.

[IpencraBnenust 06 00IIKMX HAYYHBIX PUHIMIAX IPOMBIIUIEHHOTO OJYyYEHUS BaXKHEUIINX
BELLECTB.

YenoBek B MHpPE BCIIECTB U MAaTCPUAJIOB. Ba)XKHEHUIIIHE CTPOUTCIIbHBIC MATCPHAJIbI,
KOHCTPYKIHMOHHBIC MAaTCPHAJIbI, KPACKH, CTCKJIO, KEpAaMHUKa, MaTCpUualibl AJId JICKTPOHUKH,
HaHOMATCpUualibl, OPIraHUu4CCKUC U MUHCPAJIbHBIC yn06peHH$[.

XUMHUs U 3J0pOBBE YEIOBEKA: MPaBUiIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPEMapaToB,
MpaBmIa OE30MMACHOTO UCIIOIH30BAHUS TPENapaToB OBITOBOM XMMHH B TTIOBCETHEBHOM JKH3HHU.

MexcnpeleeTHHe CBA3H.

Peanu3anus MeXnpeaAMETHBIX CBA3€H MPU U3ydeHUU OOIIeH U HeopraHuyecko xumuu B 11-
M KJIacCe OCYIIECTBIIACTCS YepPe3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK U TIOHATUH, SIBISIFOIIIUXCS CHCTEMHBIMH JIJIS1 OTAENBbHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01re ecTecTBEHHO-HAYYHbIE TIOHATHS: HAyYHBIH (PaKkT, TUMIOTE3a, 3aKOH, TEOPHs, aHAJH3,
CUHTE3, KJIacCU(PUKALIMS, TIEPUOANIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE,
HU3MEpEHHUE, SIBJICHUE.

®duznka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, NOH, U30TOII,
PaINOaKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUM YPOBEHB, BEIIECTBO, TENIO, 00HEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEIUYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: KJICTKA, OpTaHHU3M, 3KOCHUCTEMA, 61/10C(1)epa, MaKkpoO- U MUKPOIJICMCHTHI,
BUTaMHHBI, obMeH BCIICCTB B OpraHrU3MCE.

Feorpa(bm{: MHHCPAJIbI, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIIMBO, PECYPCHI.

TexHoNmOrusa: XUMHUYECKasi IPOMBIIIEHHOCTh, METAJLUTYprusi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHuasoB, CEMbCKOXO3IMCTBEHHOE TIPOMU3BOJICTBO, MTUIIEBAs TPOMBIIIIICHHOCTD,
(dapmalieBTHUECKask TPOMBIIIJICHHOCTh, MPOU3BOICTBO KOCMETHUUYECKUX TPENapaTos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MaTEPHAIIOB, DJICKTPOHHAS MIPOMBIIIIIEHHOCTB,
HAHOTEXHOJIOTHH.



TemaTnueckoe mIaHUPOBAHUE

10-i1 xmace
Hanmenopauue | KOTHIECTBO YacOB
No ATICIOB U TeM JJexkTpoHHbIe (HMpPOBbIE)
n/u | P Beero Kontpoabneie | [IpakTuieckue | ogpaszosareiibHbie pecypebl
NporpamMmel padoThI padoThI

Pa3znen 1. TeopeTrnueckne 0CHOBBI OPraHNYeCKO XUMHU

11

[Ipenmer
OPraHUYeCKOU
xumun. Teopus
CTPOEHHUS
OpraHUYECKUX
COCIMHEHU I
A.M. byrneposa

bubmuorexa POIII

— resh.edu.ru/subject/29/10/

Uroro no pazneny

3

Paznen 2.YrieBoaopobl

[IpenenwHbIC

21 | vroesonopons | 2 bubnuorexa POII —
'+ | YIVIEBOZIOPOAL resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Henpenensaeie
29 ZFHJ:(Zi(;fIOPOHHi 6 1 Tpenaxep «O0nako 3Hanui». Xumus. 10
' ' knacc, OO0 «Pusukon Jadc»
QJTKa/TUCHEI,
QJIKHHBI
DIIeKTPOHHBIN 00pa30BaTeIbHBIN pecypc
23 Apomartuyeckue 5 «domamnue 3aganus. CpegHee odiee
" | yrIeBoaopo bl obpazoBanue. Xumus», 10-11 kmacc, AO
«U3narennctBo "lIpocsemienue’»
[Ipuponusie
UCTOYHUKHU
2.4 | yrneBoaopoqoB |3 1 <.>
U UX
nepepaboTKa
Hroro o pazneny 13

Pa3nen 3. Kuciaoponocoaep:xkaiye opranndeckue coeTuHeHUst




3.1 | Couptsl. @enon |3 <..>
AJbIeTHIBI.
KapGonoBsie
3.2 | KUCIIOTHL. 7 1 <..>
CioxHble
3UpHI
3.3 | YrueBosl 3 1 <.>
Hroro mo pazaeny 13

Pasznen 4, A30Tc011ep>1<anme OprauHn4eCcKue COCINHCHUSA

AMUHEL.

4.1 | AMUHOKHCIIOTEL. | 3 <.>
benkn

Utoro no pazneny 3

Pa3jnen 5. BoicokoMoJieKyIsipHbIe cOeTHHEHHUST

ITmacTmaccol.
5.1 | Kayuyku. 2 <.>
Bomnokna

Wroro mo pazneny 2

OBLLIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2 2

11-# kiacc

KoanuectBo yacos JIeKTPOHHbIE

Ne | HammeHoBaHMe pa3/iesioB M TeM (um¢posbie)

n/n | nporpaMmsI KonTtposbubie | [IpakTHYecKHe | ggpazosarebHbIe
padoThI padoThI pecypesl

Bcero

Pa3nen 1. TeopeTudyeckue 0OCHOBbI XUMHUH

CrpoeHue aToOMOB.
[Tepuonuueckuii 3aKOH 1

1.1 | I[Iepuoauueckas cucreMa 3 Bubmuorexa PIIH —
' PHO resh.edu.ru/subject/29/11/
XUMHYECKUX 3eMeHToB J[. 1.
Menpeneena

CtpoeHue BemecTna. DNEeKTPOHHBIN

1.2 .
MHoroo0pasue BemecTB o0pa3oBaTenbHBII pecypc




«JlomalHue 3agaHusl.
Cpennee obmee
oOpa3oBaHue. XUMHU,
10-11 xmace, AO
«M3parenbpeTBO
"[IpocsemieHue"»

1.3

XuMudeckue p€aknuun

Tpenaxep «Obmako
3HaHuiy. Xumug. 11
kiacc, OO0 «Pu3zukoH
J1ab»

Utoro no pazneny

13

Pa3znen 2.Heopranuyeckasi XuMusi

2.1

Merainibl

2.2

Hewmerasuisl

2.3

CBs3b HCOPraHN4YCCKUX U
OpPraHn4€CKuX BCIICCTB

Uroro no pazneny

Pasznea 3. Xumusd u :Ku3Hb

3.1

XUMHUS U 5KU3Hb

Uroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

34




