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PabGouasn nmporpamMma cocraBjacHa HaAa OCHOBE CJICAYIOIIIUX JOKYMEHTOB:

1. ®enepanpHoro 3akona ot 29 aexadps 2012r. Ne273-03 «O6 ob6pazoBanuu B Poccuiickoi
Oenepanum» (C UBMEHEHUSIMH).

2. ITpuka3 MunucrepctBa npocsemeHust Poccniickon @enepannu orl2.08.2022 Ne732 «O
BHECEHUU M3MEHEHUH B (hefiepalibHbIN TOCYIAPCTBEHHBI 00pa30BaTENbHbIN CTAaHAAPT
cpelHero o01Iero oopa3zoBaHus, yTBEPKIAEHHBIN MprukazoM MuHUCTEpCTBA 00pa30BaHus U
Hayku Poccuiickoit denepannu ot 17mas 2012 Ne4 13.

3. @expepanbHOTO TEpeYHs Y4YCOHHKOB, PEKOMEHIOBAHHBIX  (IOMYIIEHHBIX) K
UCIIOJIb30BAHUIO  MPU  pealu3aldd  HMMEIOUIMX  TOCYIapCTBEHHYIO  aKKPEIUTAIUIO
o0pa3zoBaTelbHBIX MPOrpaMM HAYaJIbHOrO OOILEr0, OCHOBHOTO OOINEro, CPeAHEro OOIIEro
00pa3oBaHMsI OpraHU3aLUsAMHU, OCYLIECTBISIOMIMMH 0Opa30BaTEIbHYIO JAESTEIbHOCTDY,
yTBEpKAEHHOrO mnpuka3om Munucrepctsa Ilpocsemenns Poccuiickonn ®denepaunu 0T
21.09.2022.Ne  858(c wu3meHeHumsiMu mnpuka3 MunnpocBemeHuss Poccum  Ne347 ot
21.05.2024).

4. Yyebnoro miana MOY Cremacckoit COII umenu I'epost Coerckoro Coroza A.C.
['pumuna Ha 2024-2025 y4eOHBIN 10/, YTBEPKICHHOTO IPUKA30M JUPEKTOPA IITKOJbI,
npukas Nel20 or 02.09.2024;

5. O6pa3oBaTenbHOM porpamMMel cpeaHero oomero odpazoBanus MOY Cremacckoit COIII
umenu ['epost Coerckoro Coro3a A.C. I'puiinna

6. CII 2.4. 3648- 20 «CanuTapHO- YMHIEMHOIOTHIECKHE TPEOOBAHUS K OPTaHU3AIIHSIM
BOCIIUTaHUS U OOYYEHMsI, OTAbIXA U 03I0POBIICHUA feTel u momoaexu» 28.09.2020 r

7. ®enepanbHO paboyelt mporpaMmbl CpeHero oomero oopazoBanus «Xumus» (0a30BbIi
ypoBenb) utst 10-11 kmaccoB o6pa3oBaTenbHBIX opranu3amnuii. Mocksa -2023 ron

8. Yuebnuk Xwumus, 11 xmacc/ O.C.I'abpuensin, U.I'. Octpoymon, C.A. CiaaikoB U Ipyrue;
non penakiuent O.C.["abpuensin, AkuuonepHoe obuiectBo «M3narenscTBo «lIpocBenieHue»
2024r



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XuMHUHM Ha ypOBHE CpeIHEro odmero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oepnepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOEHUSA (QeaepaibHO 00pa3oBaTeIbHON
nporpaMMbl  cpeaHero obmero o6paszoBanus (POII COQO), mnpencraBiICHHBIX B
®denepalibHOM rocyaapcTBEHHOM oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konnenuuu
npernojaBaHus y4eOHOro mpenmera «XuMHUS» B 00pa30BaTEIbHBIX  OpPraHU3AIMIX
Poccuiickoii ®expepanyu, pearn3yrOIIMX OCHOBHBbIE 00pa3oBaTelibHbIE NPOrPaMMBbI, U
OCHOBHBIX TookeHn «Ctparernn paszButus BocuuTaHus B Poccuiickon denepanvu Ha
nepuon 110 2025 roga» (Pacnopsixkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TNOAXOJOB K pa3pabOTKe MporpaMMbl MO XWMHH, K OIpEIEIeHUI0 00IIei
CTpateruu OOy4YeHHUs, BOCIHUTAHUS W PA3BUTUS OOYYAIOUIUMXCS CPEACTBAMHU Y4eOHOro
npenmera «Xumus» s 10—-11 kimaccoB Ha 6a30BOM YpPOBHE COCTaBUIIM KOHIIENTYaJbHBIC
nonioxkenust ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, CONIEpKaHUs, PE3yIbTaTOB
o0yueHus 1 TpeOOBaHMM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHe, TMOIy4yaeMOe BBIMYCKHUKaMH 00IIe00pa3oBaTeIbHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThi0 uX oOpa3oBaHHOCTU. OHO CIIYXKHUT
3aBEPIIAOIIUM ATANOM peain3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
IIEHHOCTEH, MPUCYIIMX IETOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHHs. DTH IIEHHOCTH
KacaroTCs MMO3HAHUS 3aKOHOB MPUPOJIbI, (DOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeliOBEeKa, a TaKXKE JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0pOBBIO U
npupoaHou cpexae. Peanmusyercda xumuyeckoe oOpa3oBaHHME OOYYalOIIMXCS Ha YpPOBHE
cpelnHero odmiero o0pa3oBaHus CPEACTBAMU YUeOHOro npeamera «XuMus», CoiepKkaHue u
MOCTPOEHUE KOTOPOrO OIMpENeNIeHbl B MPOrpaMMe MO XUMHUU C YYETOM CHEelU(PUKA HAYKU
XUMUH, €€ 3HAUYCHUS] B TO3HAHUM MPUPOJBI U B MAaTEPUAIIbHOW KU3HU OOIIECTBA, a TAKXKE C
y4€TOM OONIUX 11eJIEH U MPUHIIMIIOB, XapaKTEPU3YIOIMINX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpennero obimero oopasoBanus B Poccuiickoit deaeparuu.

XuMHST Kak OJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIrpaer oco0yio poiib B
COBPEMEHHOMW IUBWIM3AINH, B CO3aHIH HOBOW 0a3bl MaTEepHATIbHON KyIbTyphl. OHa BHOCHT
CBOM BKJaJ B (opMHpOBaHME pPAIMOHAIBHOTO HAYYHOTO MBIIJICHUS, B CO3JaHUE
I[EJIOCTHOTO TIPEACTaBICHUsI 00 OKpYKalollleM MHUpPE KaK O €IUHCTBE MPHUPOJLI U YEIOBEKA,
KoTopoe GOpMHpYETCST B XWMHUHM Ha OCHOBE IIOHMMAaHUS BEIIECTBEHHOI'O COCTaBa
OKPY’KarOLIEro MUpa, OCO3HAHUS B3aUMOCBS3U MEXAY CTPOCHUEM BEILIECTB, X CBOWCTBAMU
Y BO3MOKHBIMH 00JIACTSAMU MPUMEHEHHUS.

TecHO B3aUMOJEHCTBYsI C JpPYITMMH €CTECTBEHHBIMM HayKaMH, XHMHsS CTaja
HEOTHEMJIEMOI YacThI0 MUPOBOW KYJIbTYpPbI, HEOOXOUMBIM yCIIOBUEM YCIEIIHOTO TPYyJa U
KU3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XMMHsI KaK Hayka co3ujaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTHMI HalpapjieHa Ha pelieHue riao0albHBIX MPOoOIeM YCTOWYHUBOIO
pa3BUTHS YEIOBEYECTBA — CBIPbEBOM, HSHEPreTUYECKOW, NHIIEBOM, HKOJIOTHMYECKOMN
0€30MacHOCTH U OXPaHBI 37J0POBbSI.

B cootBercTBUM ¢ 0OmMMMHU TIETSIMH W TIPUHITUIIAMA CPEIHETO OOIIEero oOpa3oBaHMS
comepkanne mnpeamera «Xumwusi» (10-11 kimaccel, 0a30BBII  ypOBEHb HW3YUYEHUS)



OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOILIEKYJbTYPHYIO MOJIIOTOBKY OOYyYaromuxcs,
HEOOXOAMMYI0O UM JUIsl BBIpaOOTKHM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHUSI B JKM3Hb COLMyMa, MPOAOKEHUS OOpa3oBaHMS B Pa3jIUYHbIX O0JACTSIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsolUMU MpeaMeTa «XuMus» SBISAIOTCA 0a30Bble Kypchl — «Opranudeckas
xumusi» U «OOlass ¥ HEOPraHWYeCKas: XUMUsSD), OCHOBHBIM KOMIIOHEHTOM COJEpKaHHS
KOTOPBIX SIBJSIOTCS OCHOBBI 0230BOM HayKH: CUCTEMA 3HAHUH 110 HEOPraHUYECKOW XUMUH (C
BKJIFOUEHHWEM 3HAHWUM W3 OOIIeH XUMHH) U OpraHudeckod xumuu. ®opMupoBaHUE TaHHOU
CUCTEMbl 3HaHHUM MpU M3yYEHUH TMpeaAMeTa O0ecreurBaeT BO3MOXKHOCTb PAaCCMOTPEHHS
BCEr0 MHOI000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa conepxkaHusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHnyeckasi XuMus» cpopMHUpOBaHa B MpOrpamMme MO XUMHUU Ha OCHOBE CHCTEMHOTO
oaxXoAa K M3YYCHHUIO Y4eOHOro MaTepralia M O0OYCIOBJICHA MCTOPHUYCCKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUM HA ONPEIEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMYECKON
XUMUH BELIECTBA PAcCMaTpUBAKOTCS Ha YPOBHE KIACCHUYECKOM TEOPUU CTPOCHUS
OpraHUYECKUX COCIMHEHUM, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M JIIEKTPOHHBIX
NpECTaBICHUN O CTpOeHUU BelecTB. CBeneHus: 00 U3yd4aeMbIX B Kypce BEIIEeCTBaX Jal0TCs
B Pa3BUTUM — OT YIJIEBOJOPOJOB [0 CIOXHBIX OMOJIOTMYECKH AaKTHBHBIX COeqUHEHUH. B
Kypce OpraHMYeCKOW XMMHHU MOJIYy4YaloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O
oOmiero  oOpa3oBaHusi IMEpBOHAYaJIbHBIE TPEJCTABICHUS O XHMHUYECKOM  CBS3H,
KJ1acCU()MKAIMOHHBIX MTPU3HAKaX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHMS,
0 XMMUYECKOU pEaKLIH.

[Tox HOBBIM yTJIOM 3peHHus B mpeameTe «Xumus» 0a30BOr0 YpOBHS pacCMaTpPUBAETCS
U3YUYEHHBI Ha ypOBHE OCHOBHOIO O0IIEero oOpa3oBaHMsI TEOPETHUYECKHH MaTepuan u
(akTONMOrNYeCKue CBEIACHHS O BEIIECTBAX W XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OO1as U HeopraHu4eckas XUMHUsS» O0y4YaroIUMCs MPEIOCTaBISAETCS BO3MOXXHOCTD
OCO3HATh 3HAYEHHE MEPUOJAMUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOHOJOTMYECKHUX
HO3ULIMM, TJyOXe TMOHATh HCTOPUYECKOE HU3MEHEHHE (YHKIMH 3TOro 3aKkoHa — OT
o0o0mIaromiei 10 0ObACHAIONMIEH 1 MPOTHO3UPYIOLIEH.

Envnasg cuctema 3HaHUK O BaKHEMIINX BEUIECTBAX, X COCTAaBE, CTPOCHUHU, CBOMCTBAX
U NPUMEHEHHUH, a TAKXKE O XMUMHUYECKUX PEAKIUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTAX
NpoTeKaHus JomnoiiHgercs B Kypcax 10 u 11 knaccoB aseMeHTaMu CoJiepKaHusl, UMEIOIUMHU
KYJIbTYPOJIOTHUECKUI M TMPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMHUH C JAPYTMMH HayKaMH, PAacKpbIBAlOT €€ poJib B IO3HABATEJIIBHOW WU
MPAKTUYECKOMN JIEATETbHOCTH YeI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOIECCY
TBOpYECTBA B OO0JACTH TEOPUM M TMPAKTUYECKUX MPHIOKEHUNH XUMHH, [OMOTraloT
BBIIIYCKHUKY OpPHEHTUPOBAThCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX HpoOiemax,
CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(MOPMALMI0O U MNPUMEHATH €€ s
NOMOJIHEHUSI ~ 3HAaHUM,  PELICHHUS  MHTEIUIEKTYalbHbIX W JKCIEPUMEHTAIbHBIX
UCCIIEZIOBATEIbCKUX 3a1ay. B 1menoM conepkanue y4eOHOro mnpeamera «XHUMHUS» JTaHHOTO
YPOBHS M3Y4YEHUSI OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y O0YUAIOIIMXCS MUPOBO33PEHUECKOM
OCHOBBI I TOHUMaHUs QUWIOCOPCKUX HUIEH, TaKWX Kak: MaTepuajbHOE EIMHCTBO
HEOPTaHWYECKOr0 M OPTaHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM



U CTPOCHHEM, II03HABAEMOCTb NIPHUPOAHBIX SBJICHHUN ITyTEM SKCIEPUMEHTA WM PEIIEHUs
OPOTUBOPEUM MEXIY HOBBIMU (paKTaMU M TEOPETUUYECKHUMH IMPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHHM B PEUIEHUWU DSKOJOTMYECKMX Npo0ieM, a Takxke MpoldieM cOepexeHus
JSHEPreTUYECKUX PECYPCOB, ChIPBS, CO3/IaHMS HOBBIX TEXHOJIIOIMI U MaTEPHUAJIOB.

B mnnane pemieHus 3anad BOCHUTAHMS, Pa3BUTHS W COLMAIM3ALUU O0YyYaroIIMXcCs
NOPHUHATBHIE MPOrpaMMON MO XMMHUH MOAXOABI K ONPEIEIEHUIO CONEPKAHUSA U MOCTPOEHUS
npeiMeTa MpeAycMaTpuBaroT (OPMHUPOBAHHME YHUBEPCAJIbHBIX Y4YEOHBIX JIEMCTBUM,
UMEIOIMX 0a30BO€ 3HAUYECHHE I PA3IMYHBIX BHUJIOB ACSITENBHOCTU: PELICHUS HpoOJieM,
MOWCKA, aHamu3a ¥ 00paboTKkM WH(POpMAIMK, HEOOXOMUMBIX IS MPUOOPETEHUS OIbITa
NPAKTUYECKOM M HCCIIEN0BAaTENbCKON AEATENIbHOCTH, 3aHUMAIOLIEd Ba)XHOE MECTO B
NO3HAHUU XUMUHU.

B npakTuke npenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHMA,
Tak ¥ Ha ypOBHE CpeIHEro oO0miero oOpa3oBaHMs, NPU OIpPENeTCHUH COAep>KaTeIbHON
XapaKTEPUCTHUKU 1IeJIe M3y4eHUs MPEeAMETa HalpaBJICHUEM IEPBOCTEINIEHHON 3HAYMMOCTH
TPaJIULMOHHO TPHU3HAETCS (OPMUPOBAHUE OCHOB XUMHUYECKOW HAyKM Kak 00JlacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, NMPAKTHUYECKON JEATEIBHOCTH YEJIOBEKAa M KaK OJHOrO W3
KOMITIOHEHTOB MHpPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pEHHsSI TaKOW MOIXOI K
OTIPEIEICHHIO eI U3yUYEeHHs PEaMETA SBIISETCS BIIOJHE ONPABIAHHBIM.

CornacHO TaHHOM TOYKE 3pEHHUs IVIaBHBIMM LIEJISIMHM U3y4YEHUs NpeaMeTa «XHUMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) ABISIFOTCS:

e (opmMHpOBaHHE CHCTEMbl XMUMHUYECKHUX 3HAHUWA KaK Ba)KHEWIIEH COCTaBISIOUIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIHOUYEBbIE OHATHS,
(dyHIaMeHTalIbHbIE 3aKOHBl U TEOPHUM XUMHUH, OCBOCHME f3bIKa HAayKH, YCBOEHHUE U
NOHMMAaHHE CYIIHOCTH JIOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOr0 XapakTepa,
O3HaKOMJIEHHE C HCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (GopMUPOBaHHE U PAa3BUTHUE MPEICTABICHUN O Hay4YHbIX METO/aX MMO3HAHUS BEIIECTB
U XUMHYECKMX  peakuud, HeoOXOOUMBIX JUIsi  HPUOOpETEeHUs  yMEHUil
OPUEHTUPOBATHCSI B MHUPE BELIECTB M XUMUYECKHUX SIBJICHUH, MMEIOUIUX MECTO B
IIPUPOAE, B IPAKTUYECKON U [IOBCETHEBHOU KU3HU;

® pa3BUTHE YMEHHUHA M CHOCOOOB JESITEIBbHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOIO JKCIEPHMEHTa, COOJIIOJIEHHEM NpaBUi O€30MacHOro
oOpalleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atuM, conepkaTelibHasi XapaKTEpUCTHKA LEJIeW U 3aa4 U3y4YEHUs IIpeIMeTa
B IIporpaMme IO XHMHHM YTOYHEHAa U CKOPPEKTHpPOBAaHA B COOTBETCTBUU C HOBBIMHU
IPUOPUTETAMH B CUCTEME CpeAaHero oouiero oopasopanusi. CeronHs B NpenoJaBaHUU XUMUU
B OoJyblIed CcTeNneHW OTAAETCS MNPEANOYTEHHE MPAKTHUYECKOW KOMIIOHEHTE COJEpKaHUs
oOyueHusi, OpPUEHTHUPOBAaHHOM Ha TOJArOTOBKY BBIIYCKHUKAa 0011€00pa3oBaTebHON
OpraHu3alliy, BIIAJCIONIET0 HEe HAOOpOM 3HaHUM, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO
€CTh CIIOCO0AMH U YMEHMSIMU aKTUBHOT'O MOJTYYEHUs 3HAHUNM U MPUMEHEHUS UX B PEaIbHOU
YKU3HU JUTSl pelIeHUs] TPaKTUYECKUX 3aj1ay.

B cBs3u ¢ 3TMM mnpH U3ydeHUM IpeaMeTa «XUMHUsS» JIOMUHHpPYHOLIEEe 3HA4eHUE
IpUOOpETAIOT TaKUe LT U 3a/1a4H, Kak:



amanranus o0ydJalomuxcsi K YCJIOBHSIM JUHAMHUYHO Pa3BUBAIOLIETOCS MHPA,
(dopMupoBaHNE HMHTEIUIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K CaM0O0Opa3oBaHHIO,
COTPYIHHYECTBY, CaMOCTOSITCIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUX, CBI3aHHBIX C BEIIECTBAMH U UX NIPUMCHECHUEM;

dopMupoBaHre y O0OYYAIOMIUXCS KITIOYCBBIX HABBIKOB (KITFOYCBBIX KOMIICTCHIIH),
UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE MJI PAa3INYHbIX BUJOB JIEATEIHHOCTH: PEIICHHS
npo0JsieM, MOMCKa, aHaiu3a U 00pabOTKM MH(POpPMALMHU, HEOOXOAMMBIX JJI MPUOOPETEHHUS
OTBITAa JEATETLHOCTH, KOTOpas 3aHUMAEeT BAXHOE MECTO B TMO3HAHWHM XUMHUH, a TAKXKe IS
OIICHKM C TIO3UIIMNA DKOJIOTMYECKOW O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB M
XUMHYECKUX TMPOIIECCOB HA OPTaHU3M UYeJIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHEC  IIO3HABATCIIBHBIX  WHTEPECOB, HWHTEUICKTYaJbHBIX W  TBOPYCCKUX
CIOCOOHOCTEM 00YyYaroNUXCs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHUOOPETaTh HOBBIE 3HAHUS
10 XMMHUH B COOTBETCTBHH C >KH3HEHHBIMHU TMOTPEOHOCTSIMHU, UCIOJIb30BaTh COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJOTUHU /Jis TOWCKAa M aHaiu3a y4eOHOW W HAyYHO-TIOMYJISIPHOMN
UHPOPMAIIUU XUMUYIECKOTO CO/ICPIKAHMS,

dopMuUpOBaHHE W pa3BUTHE Y OOYYAIOMIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO
MBILUICHUS, HAOMIOJATENbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO
HEO0OXOIMMBI, B YACTHOCTH, TIPH IJIAHUPOBAHUH M MPOBEACHUN XUMHUICCKOTO IKCIIEPUMEHTA;

BOCTIHTaHHWE y OOyYarommxcs YOSKAEHHOCTH B TYMaHHUCTHYECKON HampaBIEHHOCTH
XUMHH, €€ BaXXHOM pOMM B pEHICHHHM TIOOATBHBIX MPOOJEM pPaIMOHAIBHOTO
IPUPOIOTIOIH30BAHUS, TIOTIOIHEHUS HEPTETUUECKIX PECYpCOB U COXPAHEHHs MPHUPOTHOTO
paBHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO OTHOIICHHWS K TPHUPOJE W CBOEMY
3I0pPOBBIO, a TaKXe MPUOOPETCHUs OTNbITA HCIOIH30BAHUS TIOTYYEHHBIX 3HAHUH IS
NPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIUSIX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSIMHU.

B yuebnOoM 1mmaHe cpemHero oomero oopa3oBaHus IpeIMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJUT B COCTaB MPEAMETHOMN 00acTu «EcTeCTBEeHHO-HAYUHBIE TPEIMETHI.

OO11ee 9rco YacoB, OTBEAEHHBIX IS U3YICHHUS XUMUH, Ha 0a30BOM ypOBHE CPETHETO
obmrero oopazoBanus, cocraBisier 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henemnto), B 11
kiacce — 34 Jaca (1 4ac B Heneno).



COAEPKAHUE OBYUEHUSA
10 KJTACC
OPT’TAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHUYECKOM XUMUH

IIpeqmer opraHvYecKOM XWMHUU: €€ BO3HUKHOBEHUE, Da3BUTUE U 3HAYCHUE B
IIOJIYYEHUH HOBBIX BEILIECTB U MATEPHUAJIOB. T€OpUs CTPOEHUs OPraHUYECKUX COCIWHEHUMN
A. M. byrtnepoBa, €€ ocHOBHbIe MoONOKkeHUs. CTpyKTypHbIE (POPMYNbl OPraHUYECKUX
BemecTB. ['omonmorus, n3omepus. XuMuyeckas CBSI3b B OPraHMYECKHX COCOUHEHUSX —
OJMHApHBIE U KPATHBIE CBA3U.

[IpencraBnenne o kinaccuukanmuu opraHuueckux BemecTB. Homenknarypa
OpraHUYECKUX COEAMHEHUH (CHCTEMaTHyecKas) W TPUBHAJIbHBIE Ha3BaHUS Ba)KHEMILNX
IIPEACTAaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIIBHBIE METO/BI H3YyUEHHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMIICHHE
c oOpa3namMy OpPraHUYECKHX BEIIECTB M MaTepUallaMd Ha HUX OCHOBE, MOJCIMPOBAHHE
MOJIEKYJl OPTaHUYECKHX BEIIECTB, HAOIIOJEHUE U ONMHUCAHHE JEMOHCTPALMOHHBIX OIBITOB
[0 IPEBPAIECHUI0 OPraHUYECKUX BELIECTB IPU HAarpeBaHWUHU (IUIAaBIEHHUE, OOYIIMBaHUE U
TOpEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUHN PsAA. MeTaH W 3TaH — NpPOCTEUIINE
NPEICTaBUTENN AJTKAHOB: (PU3MUECKHE U XMMUYECKHE CBOMCTBa (peakluu 3aMelleHUs U
rOpEeHus), HAX0XKJICHUE B IPUPOJIE, IOJTYUYECHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKMH psii. OTUIEH W MNPONWIEH —
OpOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MYECKHME M XUMHUYECKHUE CBOWCTBa (peakiuu
TMJIPUPOBAHMS, TAJOICHUPOBAHMS, THApPATALMU, OKHUCICHUS M  IOJIMMEPU3ALNUN),
IIOJIyYEHHUE U IIPUMEHEHNE.

Anxaguensl:  Oyraawen-1,3 u  merunOyraaueH-1,3: cTpoeHue, BakHEWIIUE
XUMHUYECKHE CBOMCTBA (peakius nonumepusanun). [lonydeHrne CHHTETHYECKOro Kayuyka U
PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, T'OMOJIOTMYECKUH psii. ALETHIEH —
NPOCTEUIINI MPEICTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MYECKHE U XHUMHYECKHE
CBOICTBa (peakuuyu T'UAPUPOBAHMS, TATOI€HUPOBAHUS, TUAPATALMM, TOPEHUS), TOTYUEHHUE
U IIPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, PU3NUECKHE U XUMUYECKHE CBONCTBA (peakIuu
raJIOreHUPOBAaHUS U HUTPOBAHUS), MOIyYEHUE U IpuMeHeHue. Toryon: cocmas, cmpoenue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2an02eHUPoOSaHUs U HUMPOBAHUSL),
nonyyenue u npumerHeHue. TOKCHYHOCTb apeHOB. ['eHeTnueckas CBA3b MEXKAY
YTJIEBOIOPOJAMHU, IPUHAIISKALUMU K PA3JIMYHBIM KJIaccaMm.

[IpupoaHble MCTOYHUKU YTiaeBOAOpoaoB. [IpupoaHblil ra3 U HOMyTHbIE HEPTSHbIE
ra3pl. Hegth u €€ npoucxoxaenue. CrocoObl nepepadoTK HEPTH: MEpPEroHka, KPEeKUHT
(TepMUYeCKMA, KaTaluTUYeCcKuii), muponu3. I[lpoaykTel mnepepaboTku HePTH, UX



NpUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHbIi yroib W MPOAYKTHI €ro
nepepaboTKu.

DKCIepUMEHTAIbHBIE METObI U3YUYECHHSI BEUIECTB U UX MPEBPALLECHUN: O3HAKOMIICHUE
c o0pa3naMM IUIacTMAcC, KaydykoB M pe3uHbl, Kouiekiuun «Hedts» u  «Yromby,
MOJIEITMPOBAHUE MOJIEKYJl  YIJIEBOJOPOJAOB M  TaJOr€HONPOU3BOJAHBIX, IPOBEIACHUE
IPAKTUYECKON pabOThl: MOTYYEHUE ITHUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnnle 3agaun.

Bbrunciienuss o ypaBHEHHMIO XUMUYECKOW peakiuu (Macchl, o0bEMa, KOJIUYeCcTBa
HCXOJHOIO BEIIeCTBa MM MPOAYKTA PEaKIUU MO W3BECTHBIM Macce, 00bEMY, KOIUUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WX MPOJYKTOB PEAKLIUN).

Kucaopoaconepxaiue oprannieckue coeuHeHUs

[IpenenbHble OJHOATOMHBIE COUPTHI. METaHONI M 3TaHOJ: CTpPOeHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBAa (pEakUMM C AaKTUBHBIMH METaJUIAMM, TaJOr€HOBOJIOPOJaMH,
ropeHue), NpuMeHeHue. BomopoaHbie CBA3M MEXAYy MOJIEKyJaMHu cnuproB. JleiicTBue
METaHOJa U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHble CHUPTHI. DTHICHIJIMKOIb W TJIUIEPHUH: CTPOCHUE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (B3aUMOJAEMCTBUE CO IIEIOYHBIMM METaUIaMH, KadyeCTBEHHAas
peakiiusi Ha MHOTOAaTOMHbIe cHUpThI). [lelicTBue Ha opraHu3m 4yenoBeka. [Ipumenenue
TIIMLEPUHA U DTUICHTIJIUKOJIA.

®deHomn: cTpoeHUE MOJEKYNbl, (PU3NYECKHe W XUMHUYECKHE CBOWMCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunpl U kemonwvl. QOpManbIerujl, aleTanbJIeru/l: CTpOoeHue, (QU3NYecKue M
XUMUYECKUE CBOMCTBA (PEAKIIMM OKUCIIEHUS M BOCCTAHOBJICHMS, KAUECTBEHHBIE PEAKIIUN),
NIOJIy4YE€HHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpezAeNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBpuHAst U YKCyCHas
KHCIIOTBI: CTpOeHUE, (PU3MYEeCKUe U XMMUYECKHE CBOMCTBa (CBOMCTBa, 00IIME AJIs Kiacca
KHUCIIOT, peaKIusl dTepUPUKALNK), TOTyYyeHrue U npuMeHenre. CTeapuHoBasi U OJICMHOBAs
KHUCIIOTHl KaK TPEACTABUTENM BBICIINX KapOOHOBBIX KHUCJIOT. MbIIa Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBUE.

Cnoxuble >Qupbl Kak NPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MIAPOIU3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupoB. buonoruueckas poib KUPOB.

VYrneBonpl: cocTtaB, Kiaccu(UKalMs YriaeBOAOB (MOHO-, AM- U TOJHCAXapUIbI).
['mrok03a — mpocTEeNIIMI MOHOCAXapu/l: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (pU3ndyecKkue u
XUMHUUYECKUE CBOMCTBA (B3aumoieiicTBue ¢ rujipokcuaom menu(ll), okucienne aMMuaduHbIM
pacTtBopoM okcuga cepedpa(l), BoccTaHOBIeHHE, OpOXEHHUE TIIFOKO3bI), HAXOXKJICHUE B
OpUpojae, NpPUMEHEHHe, Ouosiorndeckas poib. DorocuHTe3. DPpykTo3a Kak HU30MEP
TJIFOKO3BI.

Kpaxman u wnemnono3a Kak MpupoiHble nonuMepbl. CTpoeHue Kpaxmaia MU
HeuT0Io3bl. Pr3nUecKkue U XMMHYECKUE CBOWCTBA KpaxMmaia (MMApONu3, KaueCTBEHHas
peaKIusi C HOJA0M).

DKCNEepUMEHTAIbHBIE METO/Ibl M3YUYEHHUsl BELIECTB M WX IMPEBpAIICHUI: MPOBEACHUE,
HAOJIIO/ICHUE M ONMUCAHUE JEMOHCTPAILMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE
peakiMu OJHOATOMHBIX CIIUPTOB (OKUCIeHUe 3TaHoia okcuaoM memau(ll)), MHOroaTOMHBIX
CIUpTOB (B3auMoAEHCTBUE TiulepuHa ¢ ruapokcuaoM Menu(ll)), anpaeruoB (oKucieHne




aMMuayHbIM pacTtBopoM okcuna cepedpa(l) u rugpokcumom menu(ll), B3aumoneiicTBue
KpaxMajia ¢ MOAOM), IPOBEACHUE MPAKTUYECKOW padoThl: CBOMCTBA pPacTBOpa YKCYCHOM
KHCIOTBI.

Pacuérnbie 3amaumn.

Bbluncienuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, o0bEMa, KOJIUYEeCTBA
MCXOJHOr0 BEUIECTBA WJIM MPOJAYKTa PEAKLMHU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BEILIECTB WX MPOJYKTOB PEAKLIMN).

A3oTcozepIKalie OpraHuueckiue CoeTMHEHUS.

AMUHOKHUCIIOTBI Kak aM{@oOTepHble oOpraHuueckue coeauHeHus. Dusmueckue U
XMMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha NpuMepe riauuuHa). buomornueckoe 3HaueHue
aMuHOKHUCHOT. [lenTumsl.

benku kak mpUpoIHbIE BEICOKOMOJIEKYIISIpHBIE coequHeHus. [lepBuyHas, BTopu4yHas u
TpeTUYHasi CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYypalus,
KayeCTBEHHBIE PEAKIINH HA OETIKH.

DKCneprUMEHTAIbHbIE METObl U3yUEHHUS BEIIECTB U UX MPEBPAILCHUI: HAOIIOIEHUE U
ONKCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: JEHATypalus OCJIKOB NMPU HArpeBaHHUH, I[BETHHIC
peakIuu OCIIKOB.

BbicokoMoJIeKy IsIpHbIE COeIHHECHHS

OCHOBHbBIE TOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3alliU, CPEAHsst MoJeKysipHas macca. OCHOBHBIE
METOJbl ~ CHHTE€3a  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHWM —  MOJMMepu3alus u
MOJIUKOHICHCALIHSL.

OKCrepUMEHTANIbHBIE METO/Ibl U3YUEHUS BEIIECTB U MX MPEBpALIEHUIN: 03HAKOMIICHHUE
¢ o0pa3namMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

MexnpenmeTHbIe CBA3U.

Peanu3anus MeXNpEeIMETHBIX CBA3E€H NPU U3YYEHUM OpPraHWYecko xumuu B 10
KJIACCE OCYILECTBIACTCS Yepe3 HCIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO-HAyYHBIX
NOHATUH, TAaK W TOHATHUH, SBISIOIIMXCS CUCTEMHBIMM I OTAENIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOI0 IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUSA: SIBJIEHUE, HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaIU3, CUHTE3, KiaccUUKalus, MEpUOJAUYHOCTh, HAOJIOIEHHE, W3MEpPEHHE,
DKCIIEPUMEHT, MOJIEITUPOBAHHUE.

®dusuka: Marepus, JHEPrusi, Macca, aTroM, >3JEKTPOH, MOJEKYJa, IYHEPreTUYECKUu
YpOBEHb, BEILECTBO, TeNO, O0bEM, arperarHoe COCTOSHUE BeUIeCTBa, (HU3UUECKUE
BEJITUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusm, 6uocdepa, 0OMeH BEIIECTB B Opranu3Me, (hOTOCUHTE3,
OHMOJIOrMYEeCKN aKTHBHBIE BeIleCTBA (OENKH, YIIIEBOJIbI, )KUPBI, PEPMEHTBHI).

["eorpadusi: MuHepalibl, TOpHbIE TOPO/IbI, IOJE3HbIE UCKOMIAEMBIE, TOIIUBO, PECYPCHI.

TexHonorus: NHILEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IHTAHHS, MOIOIINE
CPEIICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE NPENapaThl, MaTepHabl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIACC



OBIIAA U HEOPTTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbBI XUMHUU

Xumuueckuii sneMeHT. AToMm. Sapo aroma, HM30TOMbI. DJIEKTPOHHAS O00O0JIOYKA.
DHepreTUYecKre YpOBHH, TIOAYPOBHH. ATOMHBIC OpOuTamu, S-, P-, O- 3JICMEHTHI.
OcoOeHHOCTH pacupesieseHusl 3JEKTPOHOB MO OpOUTalIsIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOIOB. DIIEKTPOHHASI KOH(PUTypaIHsi aTOMOB.

Ilepuonnueckuit 3axkoH U llepuonnueckas cucrema xumuyeckux snnemeHtoB JI. U.
MenpeneeBa. CBs3p NEPUOAUYECKOrO 3akoHa W llepnoamyeckoil CUCTEMBI XUMUYECKHUX
anementoB J[. WM. MenneneeBa ¢ COBPEMEHHOW TEOpUEW CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH H3MEHEHUsI CBOMCTB XHMMHMYECKHX OJJIEMEHTOB W 00pa3yeMbIX HMHU
MPOCTBIX M CIIOXKHBIX BEIIECTB MO TpynnaM M NepuojaM. 3HAUYEHHUE MEPUOJUYECKOrO
3aKOHa B Pa3BUTHH HAYKHU.

Crtpoenue BellecTBa. XUMUUECKas CBS3b. BuUIbl XMUMHUUECKON CBs3M (KOBaJIeHTHAs
HENoJIApHasE W TOJISIpHAs, WOHHAsA, MeTauinyeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHYECKOW CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BomopomHas
CBs3b. BalleHTHOCTBh. DJEKTPOOTpHULIATEIbHOCTh. CTeneHb OKUcIeHus. VIOHBI: KaTUOHBI U
AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO W HEMOJEKYJISPHOI'O CTPOCHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT
THIA KPUCTAJUIMYECKON PEIIETKH.

[lonsiTHe 0 mUCHEpCHBIX chcTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JI0JISI BELIECTBA B PACTBOPE.

Knaccudukaruss HeopraHudeckux coeauHeHud. HomeHknaTypa HeOpraHUYEeCKUX
BEILIECTB. | eHETHYECKas CBSI3b HEOPTaHMYECKUX BEIIECTB, NPUHAJICKANNX K PA3IUYHBIM
KJIacCcaM.

Xumnueckas peakius. Knaccudukanus XMMUYECKUX peakiMil B HEOPraHMYECKOW U
OpPraHMYecKON XHMMHHM. 3aKOH COXPAHEHHUSI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs U
MIPEBPALIEHUS YSHEPTUU TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iudHbIX (PakTopoB. OOpaTUMbIE peaKIIiu.
Xumunueckoe paBHoBecue. DaKkTOPBI, BIMSIONINE HA COCTOSSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunuwmn Jle [larense.

OnexTponutnyeckas auccouuanus. CuiabHbIe U cialble AIeKTpOoauThl. Cpesia BOJHBIX
pPacTBOPOB BEILLIECTB: KUCHAsl, HEUTpaIbHas, IIEIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUY.

OKCHEepUMEHTAIIbHBIE METO/Ibl U3yUYEHHUS BEIIECTB U UX MPEBPAILECHHI: JEMOHCTpaLs
tabnui «Ilepuoanueckas cucrema xumuueckux snemeHToB /1. . MenneneeBay», uzyuenue
MoOJieNiel KPUCTAJUIMUECKUX PElIETOK, HAOJII0JIEHHE M ONHUCAHHUE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (Pa3loKEeHHE MEPOKCHUIAa BOAOPOAa B MPHUCYTCTBUH KaTalu3aTopa,
ONpPENENICHUE Cpelbl pPAaCTBOPOB BEIIECTB C IOMOIIBI) YHUBEPCAJIBHOIO HMHIMKATOPA,
peaklMy MOHHOrO OOMEHa), MPOBEACHUE MPAKTUYECKON paboThl «BiusHHE pazIuyHBIX
(akTOpPOB Ha CKOPOCTh XUMHUUYECKOU PEaAKIIUN.

Pacuérnbie 3anaum.



Pacuérel 1o ypaBHEHMSIM XHMHWYECKHX PEAKLWW, B TOM YHUCIE TEPMOXUMHUYECKHUE
pPacy€Thl, PaCUETHI C UCTIOJIB30BAHUEM MTOHATHUS «MACCOBAsi AOJIS BELIECTBAY.

Heoprannuyeckasi xumus

Hemeraibl. [lonoxxenune HemeramioB B llepumonnueckoil cucTeME XUMHUYECKUX
anementoB JI. . MenneneeBa 1 0ocoOOEHHOCTH CTpoeHMsI aToMoB. dDusuveckue CBOMCTBA
HEMETAJJIOB. AJUIOTpONUS HEMETAJUIOB (HAa mpuMepe Kuciaopoaa, cepbl, (ocdopa wu
yriieposa).

XHUMHYECKHE CBOMCTBA BaXXHEHIIIMX HEMETAJIOB (TajJOreHoB, Cephl, a30Ta, Gocdopa,
yriepoaa M KPEMHHSI) U HUX COEAUHEHU (OKCHUAOB, KHUCIOPOACOIAEPKAIIUX KHCIIOT,
BOJOPOHBIX COCTUHEHHUI).

[IpuMeHeHne BaKHENIIUX HEMETAIJIOB U UX COCTUHECHU.

Meraiubl. [lonoxenue meramios B [lepuognueckon cucteMe XUuMHIECKUX 3JIEMEHTOB
. 1. Menneneea. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX O0OJIOYEK aTOMOB METAJUIOB.
Obmme ¢usmueckue cBoiicTBa MeTawioB. CIlaBbl METAIOB. DJIEKTPOXUMHUYECKUU P
HaIPSKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BXKHEUIIMX META/UIOB (HATPUM, KaJIMM, KaJdbIlMid, MarHWM,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHECHUM.

OO61ume criocoObl noay4yeHus MetamioB. [I[puMeHeHre MeTamioB B ObITY M TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJBl M3YYEHUsI BEIIECTB M HMX IPEBPAILCHHI: H3y4eHUE
KOJUTEKIMU «MeTaibl U CIUIaBbl», 00Pa30B HEMETAIOB, PEIICHUE dKCIEPUMEHTAIBHBIX
3ama4, HAOMIOJCHUE U ONUCAHHME JAEMOHCTPAIMOHHBIX ¢ JIAOOPATOPHBIX OMNBITOB
(B3aMMoOMICMCTBUE TUAPOKCHIA aTIOMUHUS C pacTBOpaMU KHUCJIOT U UIEJIOYEH,
KAUE€CTBEHHbIE PEAKIIMU HAa KATHOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacuérsr Macchl BemecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIMU BEHIECTB, Pacy€Thl MacChl
(06bEéMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIW OJHO M3 BEIIECTB HMEET
IIPUMECH.

XumMus 4 KU3Hb

Poner xumuum B 00ECNEUEHMHM DKOJIOTHYECKOM, HSHEPreTUYEeCKOM | MHIIEBOMN
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [[OHATHE O HAyYHBIX METOJAaX MO3HAHUS BEIECTB U
XMMHUYECKUX PEAKIUN.

[IpencraBnenuss o0 OOIMIMX HAYYHBIX MPUHIMIAX MOPOMBIIIJIEHHOTO MOTYYEeHHS
BAKHEUILINX BEILIECTB.

UYenoBek B MUpE BEUIECTB U MAaTE€pUaOB: BAXKHEHUIIHNE CTPOUTEIbHBIE MaTEpHUabI,
KOHCTPYKLIMOHHBIE MaTepHUabl, KPACKH, CTEKJIO, KEPAMHKA, MAaTEPUAIIBI ISl SJIEKTPOHUKH,
HaHOMAaTepHualibl, OPraHUYECKUE U MUHEPAIbHbIE yI00PEHUS.

XuUMUS ¥ 3[I0POBbE YEIIOBEKA: MTPaBUiia UCIOIb30BAHUS JIEKAPCTBEHHBIX IPEMAPATOB,
npaBwia O€30MacHOr0 MCIOJIB30BaHUS MPENapaToB OBITOBOW XWMHUHM B TOBCEIHEBHOMN
YKU3HU.

MexnpenmeTHsie CBA3H.

Peanuzanus MeXnpeIMETHbIX CBS3€d MpU H3y4eHHH OOIed M HeOopraHW4ecKOn
xumun B 11 Kimacce ocCylIecTBISIETCS 4Yepe3 HMCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



Hay4YHBIX MMOHATUN, TaK U MTOHATHUH, SBJISIIOIIUXCS CUCTEMHBIMU JIJISI OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHATHS: Hay4HbIA (haKT, TUNOTE3a, 3aKOH, TEOPHS,
aHaJu3, CHUHTE3, KiaccupuKalusi, MNEPUOJUYHOCTh, HAONIOACHUE, OSKCIEPUMEHT,
MOJICTTUPOBAaHUE, U3MEPECHUE, SIBJICHUE.

duznka: MaTepusi, IHEPTUsi, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
paIMOaKTUBHOCTh, MOJIEKYJIa, DJHEPreTUUECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHME BEIeCTBa, (PU3MYECKHE BEIMYMHBI W E€AUHHUIIBI MX H3MEpEHHs,
CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMma, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MUHEpasbl, TOPHBIE IIOPOJIBI, TTOJIE3HBIE UCKOMTAEMBbIE, TOIIUBO, PECYPCHI.

TexHomorusi: XUMHYECKass  MPOMBIIIJICHHOCTh, METALUIYPIrus, IPOU3BOJCTBO

CTPOUTCIIbHBIX MaTcpualioB, CEIIbCKOXO03S1CTBEHHOEC Mpou3BOACTBO, numeBas
IMPOMBIIIJICHHOCTD, Q)apMaHCBTI/I‘ICCKa}I MMPOMBIINIJICHHOCTDL, IIPOHU3BOACTBO KOCMCTHUYCCKUX
IIpcIriapaTos, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHajioB, QJICKTPpOHHAA

IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOI'H.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeTr TpeOOBaHUSA K pe3yibTaTaM OCBOEHHUSI O0YYarOIIUMUCS
nporpaMM  CpeIHero ooOmiero o0pa3oBaHusi (JIMUHOCTHBIM, METalpeJAMETHbIM U
npenMeTHbiM). HayyHo-meTroguueckoil  OCHOBOM 1t pa3pabOTKH  IJIAaHUPYEMBIX
pPE3yNIhTATOB OCBOCHUSI TPOrPaMM CPEIHEro OOIIero oO0pa3oBaHMs SIBISIETCS CHCTEMHO-
NesATeTbHOCTHBIN MTOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-IIESITEIHLHOCTHBIM TMOAXO0J0OM B CTPYKTYpPE JIMUHOCTHBIX
pEe3ybTaTOB OCBOCHHS TMpeameTa «XuMHUsS» Ha YPOBHE CpEIHEro oO0Iiero oopa3oBaHUs
BBIJICJIEHBI CIIEYIONINE COCTABIISIIOIINE:

OCO3HAHUE O0YUYAIOIIUMUCS POCCUUCKON TPaKJAHCKOW MJIEHTUYHOCTH — FTOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIENICHHUIO;

HAJIMYKUE MOTUBALIUU K O0yUEHHUIO;

[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LHEHHOCTEN U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh O0Y4YaroIIMXCs PYKOBOJICTBOBATHCS B CBOEH JEATENHHOCTU
LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMHU LIEJIOCTHOM CUCTEME XHMHYECKOIO
oOpa3zoBaHus;

HaJU4Yue MPaBOCO3HAHUS SKOJOTMYECKOW KYJIbTYPhl M CIIOCOOHOCTH CTaBUTh IENH U
CTPOUTH KU3HECHHBIE IJIAHBI.

JIn4HOCTHBIE PE3YIbTAThl OCBOCHHS MpeaMeTa «XUMHUS» TOCTUTAlOTCA B EIUHCTBE
y4eOHOM M BOCHUTATEIbHON JEATEIbHOCTU B COOTBETCTBUM C T'YMaHHCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH U HJ€AIaMH POCCHICKOTO
IPaXIAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE HOpPMaMU WM TpaBWJIaMH TOBEICHUS,
CIIOCOOCTBYIOIIIUMHU ~ TIPOIIECCAaM  CaMOTIO3HAHMS, CaMOpPa3BUTUS W HPaBCTBEHHOTO
CTAHOBJICHUSI TMIHOCTH 00yJaIOIIUXCSI.

JIngHOCTHBIC pe3yabTaThl OCBOCHUS npeaMera «XAMHUSI» OTpa)aroT
c(hOpMHPOBAHHOCTH OMbITA MMO3HABATEILHON U MPAKTUYECKON ACSITEIIbHOCTH 00Yy4aronmxcs
M0 peaTn3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEHN, B TOM YUCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIMTAHMS .

OCO3HAHUSI OOYYAIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 00S3aHHOCTEH,
YBaYKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTABICHUS O COIMAIBHBIX HOPMAax M MpaBWIaX MEXIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIbHOCTH TMPHU CO3JaHUU YUYEOHBIX
NPOEKTOB, PEHICHUM Y4YeOHBIX U TIO3HABATEIbHBIX 3a]a4, BBIMOTHEHUH XHUMHYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
JIPYTUX TIPU aHAIU3€ PA3JIMUHBIX BUJIOB YUCOHOM IEATEIIHLHOCTH;

2) NaTPUOTUYECKOr0 BOCTIMTAHUA

IEHHOCTHOI'O OTHOIIEHHSI K UCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTE€UYECTBEHHOMN
XUMUH;



YBaXEHUS K IMPOIIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, UTO JJOCTUKEHUSI HAYKHU €CTh PE3YJbTaT AJIUTEIbHBIX HAOIIOICHHM,
KPOIOTJIMBBIX 3KCTIEPUMEHTATBHBIX ITOMCKOB, IIOCTOSTHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

UHTEpeca M TO3HABATEIbHBIX MOTHUBOB B IOJIYYEHHH M TOCIEAYIOIIEM aHan3e
uHGOpPMAITNH O MTEPEIOBBIX JIOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUUYECKOTO TOBEICHUS,

CIIOCOOHOCTH OIIEHUBATh CHUTYyalluM, CBS3aHHbIE C XUMHUYECKUMH SBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE IMOBEICHUE M IMOCTYIIKA CBOMX TOBAPUILEU C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IMOCIEICTBUN 3TUX NTOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 3I0POBbSI:

NOHMMAaHUSI LIEHHOCTEW 30pOBOTO M Oe3omacHOro obpa3a XU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOJTI0/IeHUs paBUJl 0€30IMaCHOT0 OOpallleHus ¢ BEIIeCTBaMU B OBITY, TTOBCEIHEBHOU
YKWA3HU U B TPYIOBOM AEATEIBHOCTH;

MOHUMAHMS I1IEHHOCTU MpPaBWI HHAUBUAYAIBHOTO W KOJJIEKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTyallUsAX, YTPOXKAIOIINUX 3J0POBBIO U )KU3HHU JIFOJIEM;

OCO3HAHMS TOCJIE/ICTBUIA M HENPUITHUS BPEIHBIX MPUBBIYEK (yMOTPEOJICHUS aIKOTOJIA,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOro BoCIMTAHMSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HUCCIEAOBATENbCKON NEeATeNbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTHX BUJIAX JCSITEILHOCTH;

YCTaHOBKM Ha AaKTHBHOE YYaCTHE€ B PEUICHUM IPAKTUYECKHUX 3a7a4 COLHAIbHOMU
HAIPaBJICHHOCTHU (B paMKax CBOET0 Kjacca, IITKOJbI);

MHTEpeca K MPAaKTUYECKOMY M3YyUEHHIO NMPpodeccuil pa3IuyHOro pojia, B TOM YHUCJIE Ha
OCHOBE PUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHUS K TPYAY, JIIOASAM TPYJa U pe3ybTaraM TPYIOBON AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWMBHUAYaJIbHOW TPaeKTOPUU OOpa3oBaHUs,
Oyaymed mnpodeccur u pealn3aluud COOCTBEHHBIX JKM3HEHHBIX IUJJAHOB C Y4YETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HUHTEPECOB U MOTPEOHOCTEN OOIIECTRA;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

DKOJIOTMUECKH  IIEJIECOO0PA3HOr0  OTHOIICHUS K TMPUPOAE, KaK HCTOUYHHKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHMs  TJIOOAJBbHOIO  XapakTepa  SKOJOrMYECKHX  MpoOJieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTMIXKEHUM XUMHHM JUJI PEIICHUS
BOITPOCOB PAIIMOHAIBHOT O TPUPOIOIOIB30BAHUS;

AKTUBHOT'O HEMPUATHUA JIECHCTBHUM, TPUHOCAIINX BPEJ] OKPYXKAIOIIEH MPUPOJTHON CPEIE,
YMEHUS MPOrHO3UPOBATH HeOIaronpusTHbIC 3KOJIOTUYECKHUE MOCTIEICTBUA
MPEANPUHUMAEMBIX ICUCTBUH U NMPEIOTBpaIlaTh UX;

HaJIMYUsl PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMUYECKOW KYJIbTYpPBI, OIBITA
JNEATENBHOCTH SKOJIOTUYECKOW HANpPaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HUMHU B



M03HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIbHOM MPAKTHKE, CIOCOOHOCTH M YMEHHUS
AKTUBHO MPOTUBOCTOSATH UICOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 MTO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

NOHUMaHMS ClnenuUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poiu B (POpMHUpPOBAHUU
pallMOHAJILHOT'O HAyYHOI'O MBIIUICHUS, CO3JIaHUU LEJIOCTHOTO TMPEJACTABICHUS 00
OKpYKAIOLIEM MHUPE KaK O €IMHCTBE MNPHUPOALI M YEJIOBEKAa, B IMO3HAHWHU HPHUPOIHBIX
3aKOHOMEPHOCTEHN U pPEelIeHUHU MPo0JieM COXpPaHEHHUsI IPUPOJHOTO PABHOBECUS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTU XUMHUHU JIJII COBPEMEHHOM ITMBWIM3ALIMU: B €€
I'YMaHUCTUYECKOW HAMpPaBICHHOCTH U BaKHOW POJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOM
KYJIbTYpbl, PEHICHHH TJI00aJbHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHs YEIOBEYECTBA —
CBIPHCBOM, JHEPreTHYECKOHN, MHINEBOM M DKOJOTMYECKON OCE30IMacHOCTH, B Ppa3BUTHH
MEUIIUHBI, 00€CTICYEHUHU YCIIOBHI YCHEIIHOTO TPYJa U SKOJIOTHYECKH KOM(OPTHOMN KU3HU
Ka)kJIOTO WIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: MOHUMAaHHUS CYIIHOCTH METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BATh IMOJTy4YaeMble 3HAHUS
JUIsi aHaiu3a W OOBSCHEHUS SBJICHUN OKPYXKAIOIIEr0 MHUpa M MPOUCXOMSIINX B HEM
U3MEHEHHMM, yMEHUS JeflaThb OOOCHOBaHHBIE 3aKJIIOYEHHUS HAa OCHOBE HAay4yHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LIEJIbIO MTOJIYUYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEIBLHO HCIIOJIb30BAaTh XWMUYECKHE 3HAHUS IS PEIICHUS
po0JIeM B pealIbHbIX KU3HEHHBIX CUTYaIUIX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKON IEATENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpPA30BAHHMIO UM CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIyYEHHI) HOBBIX 3HAHUKA 110 XHUMHUH B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTAM TpyJa B pa3lIuuHbiXx cdepax mnpodeccuoHaIbHON
JEATENbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3yJabTaThl OCBOCHHS YYEOHOTO TMpeaMeTa «XHUMHs» Ha YpPOBHE
CpeJIHero o01Iero 00pa3oBaHus BKIFOYAIOT:

3HAYMMBIC NI (POPMHUPOBAHUS MHUPOBO33PECHHUS O0YUAIOIIMXCS MEXTUCITUTIINHAPHBIC
(MEeXTpeaMeTHBIC) OOIEHAYYHbIE TMOHSATHSA, OTPAXKAIONIUE IEIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CTICHU(PUKY METOI0B IMO3HAHWMS, HCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTHs, SBIICHHE, IMPOIECC, CHCTEMa, HAy4HbIH (aKT, MPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, NCCIICOBaHNe, HAOIIOACHNEe, N3MEpPEHNE, SKCIIEPUMEHT H
Apyrue);

YHUBEpPCAIbHBIC  ydeOHbIe  JedcTBHS  (TIO3HABAaTEIbHBIE, KOMMYHHKATHUBHEIE,
peryIsaTUBHEIE), oOecrneunBarome (GopmMupoBaHue (QYHKIIMOHAILHOH TPaMOTHOCTH U
COITMATbHON KOMITCTCHITUH 00YyJarOITuXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSI  UCIOJb30BaTh  OCBOCHHBIE  MEXAUCHUILIMHAPHEIC,
MHUPOBO33PEHUYCCKUE 3HAHWS W YHUBEPCAIbHBIC yUEeOHBIC MEHCTBHS B TO3HABATEIHHOW H
COIMAJIbHOM TTPAKTHKE.



MeranpeaMeTHble pe3yJIbTaThl OTPAXKAlOT OBJIAJICHUE YHUBEPCAIBbHBIMH YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEUCTBUSMU.

OBJajieHNe YHMBEPCAJIbHBIMY YUeOHBIMH MO3HABATEIbHBIMHY JI€/iCTBUSIMU:

1) 6a3oBble JIOruYecKue JAeCTBUSI:

CaMOCTOATENHLHO (OPMYTUPOBATh W aKTyaJU3UpPOBATh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OMpENENATh 1eNU AEATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAThI ICATCIIBHOCTH C TIOCTABJICHHBIMU 1ETISIMH;

WCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMM TMPUEMBI JTOTMUYECKOTO MBIIIJICHUS — BBIJACIATH
XapakTepHble TPU3HAKU TMOHATHH U YCTaHABIMBATh HX B3aUMOCBSA3b, MCIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS M KPHUTEPHH I KiIacCU(PHUKAIMM BEIIECTB M XUMHUYECKUX
peaKuunii;

YCTaHABJIMBATh MPUYUHHO-CJIEACTBEHHbBIE CBSI3U MEXY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJICHHUS (MHIAYKTHUBHBIC, NEIYKTHUBHBIC, [0 aHAJOTHH),
BBISBJISITh ~ 3aKOHOMEPHOCTH M TNPOTHUBOPEYMS B  pPAacCMaTPUBAEMbIX  SIBJIICHHSX,
(hopMyIHpPOBaTH BHIBOABI U 3AKITIOYCHUS;

NPUMEHSATh B TIPOLIECCE TO3HAHMUS, WCMOJIb3yeMble B XHUMHU CUMBOJUYECKUE
(3HAKOBBIE) MOJIENIU, MPEOOPaA30BBIBATh MOEIBHBIE MPEACTABICHUS — XUMUYECKUH 3HaK
(cuMBOI) dJeMeHTa, XUMHUYeckas (opmyia, ypaBHEHHE XUMHUYECKOM pEaKIUH — TIpH
penieHnd y4eOHBIX TO3HABATENIBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIE
MOJICJIbHBIE TIPEACTABICHUS JJIS BBISIBIICHUS] XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XMMHUYECKUX PEaKITUH.

2) 6a30BbI€ MCCIIEI0BATEIbCKHE NeliCTBHUS:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUil;

dbopmynupoBaTh I1E€IUM M 3aJa4d HMCCJENOBaHUS, WCIOJIb30BaTh ITOCTABICHHBIE U
CaMOCTOSITEIbHO C(OPMYJIIMPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA IIO3HAHUSA U
OCHOBBI ISl (POPMHPOBAHMS THUIIOTE3BI IO IPOBEPKE IPABHIBHOCTH BBICKA3BIBACMBIX
CYXKJICHUH;

BJIaJIeTh HABBIKAMHU CAMOCTOSTEILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUCHHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHHsS HaOmOAaTh 3a  XOAOM  Mpoliecca,
CaMOCTOSITETTLHO TPOTHO3UPOBATH €T0 pe3yabTar, (popMyaupoBaTh 0OOOIIEHUS W BBIBOJBI
OTHOCHUTENIbHO JIOCTOBEPHOCTU PE3YyJIbTATOB HCCIIECIOBAHUS, COCTaBISATh OOOCHOBAaHHBIN
OTU€T O IPOJIeNIaHHON padoTe;

npuoOpeTaTh ONBIT YYCHHYECKOW HCCIEI0BATEILCKOM M MPOCKTHOM JCSATEIHHOCTH,
MPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBHOMY IOUCKY METOJIOB PELICHUS
MPaKTUYECKUX 3aJ1ay, IPUMEHEHHIO PA3JIMUYHBIX METO/I0B MO3HAHUSI.

3) pabora ¢ unpopManmeii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HMCTOYHHMKAX WHGPOpMAIMU (HAyYHO-TIOMYJIspHAs
JUTEpaTypa XUMHUYECKOTO COJEp)KaHMsl, CIPaBOYHBIE TMOCOOMs, pecypchl MHTepHera),
aHAJTM3UPOBATh WH(OPMAIMIO PA3IUYHBIX BUAOB W (POPM MpENCTABICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3aMpoOChl U MPUMEHSITH PaA3IUYHbIE METO/ABI MPU TOHCKE M OTOOpe
uHbOpMaIK, HEOOXOIUMOM JIJIs1 BEITIOMTHEHUS YIEOHBIX 3a7a4 OMPENeIEHHOTO TUTIA;



npuoOpeTaTh OMBIT UCIOIb30BaHUS MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN
Y PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSAITETILHO BBIOMpaTh ONTUMANBHYIO (OpPMY TpencTaBlIeHHUs HH(pOpMaluu
(cxemsl, rpauKy, AMArpaMMBbl, TAOIHIIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAYUYHBIM $3bIK B KayeCTBE CpEICTBAa MpU paboTe C XUMHUYECKOH
uH(opMalMel: MPUMEHATh MEXINpPeIMETHbIe ((PU3UUECKUE U MATEMaTHUYECKHE) 3HAKU U
CUMBOJIBI, (hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPA30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgJiaiecHHe YHHBEPCAJbHBIMA KOMMYHUKATHBHBIMY /1ICHCTBHSAMM:

3a/laBaTh BOIIPOCHl MO CYHIECTBY OOCYXIaeMOMl TeMmbl B XOJ€ Auajiora W/Wiu
JUCKYCCUH, BBICKa3bIBaTh HAEH, (HOPMYIUPOBATH CBOU NPEATIOKEHHUS OTHOCHUTEIHLHO
BBIIIOJIHEH NS [TPEJIOKEHHOM 3a4a4H;

BBICTYIIAaTh C IPE3ECHTAMEN PE3yIbTAaTOB TO3HABATEIBHON AEATENBHOCTH, ITOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBE€PCTHUKAMHU IIPU BBIOJHEHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB HM3y4ae€MbIX BEIIECTB,
peanu3anuy yueOHOro npoekta U (popMyIUpoBaTh BBIBOJABI M0 pe3yjbTaTaM MPOBEAEHHBIX
UCCIIEZIOBAHUIN MTyTEM COTJIaCOBAaHUSA MO3UIUI B X0/1€ 00CYKIeHUS 1 OOMEHAa MHEHUSIMU.

Ogy1aieHNE YHMBEPCAIbHBIMH PeryIsiTHBHBIMH 1CHCTBUAMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIISITh CBOKO ITO3HABATENbHYIO JESTEIbHOCTD,
ornpenensis e€ 1eau U 3a/1adyl, KOHTPOJIUPOBATh U MO0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATh
npeiaraeMplii  adrOpuT™M JCHCTBUII NMPU BBIMOTHEHUH YYEOHBIX W HCCIEI0BATEIBCKUX
3a/1a4, BIOUpaTh Hauboee 3Pp(HEeKTUBHBIN CIOCOO MX PEIICHHs C YYETOM MOIYYEHUS! HOBBIX
3HAHUU O BELECTBAX U XMMUYECKUX PEaKIIMAX;

OCYLIECTBJIATh CAaMOKOHTPOJb CBOEW JEATEIBHOCTM HA OCHOBE CaMOaHalIW3a U
CaMOOILICHKH.

IHNPEIMETHBIE PE3YJIBTATHI

10 KJJACC

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «OpraHuueckasi XMMUs» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TIPEACTABICHUM O XHMHYECKOM COCTaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHPA, POJIU XMMHUHU B MO3HAHWM SIBICHUN MPUPOIBI, B (HOPMHUPOBAHUH
MBIIIUICHUS. ¥ KYJbTYPhl JUYHOCTH, €€ (DYHKIIMOHAILHONW T'PaMOTHOCTU, HEOOXOAUMOMN IS
pelieHrs MPaKTUYECKUX 3a7a4 M DKOJOTMYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY
3J0POBbIO U IPUPOJHOU CPELE;

BJIAJICHUE CHUCTEMOW XMUMHUYECKMX 3HAHUW, KOTOpas BKIKOYAET: OCHOBOMOJIATAOUINE
NOHATUA (XUMHUYECKUH SJIEMEHT, aToM, »JJIeKTPOHHas o000JI0YKa aroma, MOJIeKyJa,
BaJICHTHOCTh, DJICKTPOOTPHUIIATEILHOCTh, XHMHYECKasl CBS3b, CTPYKTypHas ¢opmylia
(pa3BépHyTasi M COKpamiéHHasi), MOJb, MOJSpHAs Macca, MOJSPHBIA O0OBEM, YIIIEpOIHBIN
CKeleT, (PyHKIMOHAJbHAS TPYIINA, pajJuKan, U30MEpHus, U30MEPhbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJIEBOAOPOIbI, KACIOPOI U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUU M 3aKOHBI (TEopHus
CTpoeHMsI opraHnyeckux BemiecTB A. M. byTriepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XWUMHUU;, MUPOBO33PCHUECKUE 3HAHUS, JICKAIIUE B



OCHOBE MTOHMMAaHUSI MPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUH, (DaKTOIOrHUeCcKue
CBEJCHUSI O CBOMCTBAaX, COCTaBE, MOJYYEHHH M O€30MaCHOM HCIOJIb30BAHMM BayKHEHIINX
OpPraHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKON JEATENbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh ~ YMEHHUM  BBISIBJISTH  XapaKTepHbIE  IMPU3HAKU  TOHATHM,
YCTaHABJIMBAaTh UX B3aUMOCBSI3b, UCIIOIb30BATH COOTBETCTBYIOIIUE MOHATHUS MIPU ONUCAHUU
COCTaBa, CTPOEHUS U MPEBPALLEHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUN MCTOJIb30BATh XUMUUECKYIO0 CUMBOJIUKY IS COCTABIIEHUS
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OpMYN OpraHUYECKHX
BEIIECTB M YPABHEHHI XUMUYECKUX PpEAKUUH, W3rOTaBIMBATh MOJEIH MOJIEKYII
OpraHMYEeCKUX BEUIECTB [JI WUIIOCTPALMM MX XHUMHUYECKOrO M MPOCTPAHCTBEHHOI'O
CTPOECHUS;

c(hOpMHPOBAHHOCTh ~ YMEHHMM  yCTaHABIMBATh  NPHUHAIIEKHOCTh  WM3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO HMX COCTaBYy M CTPOCHHUIO K ONpPENEIEHHOMY KIacCy/TpyIine
COEJIMHEHUI (yriieBoaopoasl, KHCIIOPOJ U a30Tco/IepKaIIHe COEJIMHEHHS],
BBICOKOMOJIEKYJISIDHBIE ~ COCMHEHHUs), JaBaTb MM Ha3BaHMs [0 CHCTEMAaTHUYECKOU
Homenkiarype (IUPAC), a Taxke TPUBOIUTHL TpPHBUAJIbHBIC Ha3BaHUS OTJCIbHBIX
OpPTaHUYECKUX BEIIECTB (3TWJICH, MPOIMUJIEH, alleTUIICH, STUICHIJIMKONb, TIIUIEPUH, (HEeHOI,
(dopManpaerus, aueranblerujl, MypaBbUHAs KHUCIIOTA, YKCyCHash KHCIIOTa, OJEHWHOBAs
KHUCIIOTA, CTEAPUHOBAs KUCTIOTA, IITI0K03a, (PPYKTO3a, Kpaxmall, HEeIi0J103a, TJIUIHUH);

c(hOpMHPOBAHHOCTh YMEHHUSI ONPENEIATh BUABI XMMHUECKOW CBSI3U B OPraHHUYECKUX
COEJIMHEHUAX (OJIMHAPHBIE U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSTh MOJIOKEHUSI TEOPUH CTPOEHUSI OPraHUYECKHUX
BenecTB A. M. byriepoBa 1151 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUW XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PUIUUYECKUE U
XUMHUYECKUE CBOICTBA THUIHMYHBIX MPEACTABUTENICH PA3IUYHBIX KIJIACCOB OpPraHUYECKUX
BEIIeCTB (METaH, 3TaH, 3TWICH, MPOIWICH, aleTuieH, OyraaueH-1,3, metundyraauen-1,3,
OEH30J1, METaHOJ, dTAHOJ, dTUJIICHTJIUKOIb, TIUIEPUH, (EHOJI, alleTalIb/IET U1, MypaBbHHAS U
YKCyCHasi KHUCJIOTBI, TJIFOKO3a, Kpaxmajl, LEeJUII0JIo3a, AaMHUHOYKCYCHas KHCIJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIMM C UCTIONIb30BAHUEM CTPYKTYPHBIX (POpMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOUYHUKH YIIJIEBOAOPOIHOTO CHIPhS
(He(Th, MPUPOIHBIN Ta3, yroib), CIOCOOBI UX MEpepaboTKU M MPAKTHUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepadOTKu;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHUA MO XUMUYECKUM YpPaBHEHUSIM
(Macchl, 00bE€MaA, KOJIMYECTBA UCXOJHOIO BEIIECTBA WIHM MPOAYKTA PEAKLIUHU IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIINN);

chOpMUPOBAHHOCTh YMEHUM BIIaJIETh CUCTEMOM 3HAHUUW 00 OCHOBHBIX METOJAaX
HAYYHOTO TO3HAHUS, HUCIOJIB3yeMbIX B XHMMHUU TPU H3YYCHHHM BEIIECTB U XUMHUYECKUX
aBlieHUN (HaOJIOZeHHe, HW3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BaTh
CHUCTEMHBIC XUMUYECKUE 3HAHUS MJId TPUHATHUS PEHICHUA B KOHKPETHBIX KU3HEHHBIX
CUTYalMsIX, CBI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJI0/IaTh MpaBUjia MOJb30BAHUS XUMHUYECKON MOCyaon
U J1a0OpaTOpPHBIM OOOpYAOBaHHEM, a TakKe TpaBwia oOOpalieHHs C BEIeCTBAMH B
COOTBETCTBUM C MHCTPYKIHUSMH IO BBITIOJHEHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB;



c(hOpMHPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBITIONHITH XUMUYECKHH SKCIEPUMEHT
(mpeBpallleHUus OPraHUYECKUX BEIIECTB MPU HArpEBaHUU, MOJYYEHUE ATUJICHA U U3YUYCHUE
€ro CBOMCTB, KQUECTBEHHbBIC PEAKIIMM OPTraHUYECKUX BEIIECTB, JACHATypalusi OCJIKOB MpH
HAarpeBaHWM, I[BETHbIE pEaKIHK OCIKOB) B COOTBETCTBMM C TPABWIAMH TEXHUKU
0€30MacHOCTH TMpU OOpallleHWd C BEHIECTBAMH U JIA0OPATOPHBIM OOOPYIOBAHHUEM,
NPEACTaBIATh PE3YNbTAaThl XUMUUYECKOTO SKCIEepuMeHTa B ¢GopMme 3alucu ypaBHEHUU
COOTBETCTBYIOIINX peaKIuii U (POpMyIUPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTHUYECKU aHATU3UPOBATH XUMHUYECKYI0O MHPOPMALIUIO,
MOJTy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (cpefcTBa MaccoBod uHbopmarmu, HHTepHET H
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJI0ATh MpaBUiia SKOJOTHYECKH I€J1eCO00pa3HOro
MOBEACHUS B OBITY M TPYJAOBOUW JEATEIHHOCTH B IIENSIX COXPAHEHUS CBOETO 3/J0POBbS H
OKPY’KAIOIIEH MPUPOAHOU CpPEAbl, OCO3HABaTh OMNACHOCTh BO3JACHUCTBUSI HA KUBBIC
OpraHu3Mbl OIPEICTEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAas cmbica mnokaszarens [I/IK,
MOSICHATh HA TMPUMEpPAaX CHOCOObI YMEHBIICHHS W MPEIOTBPALlCHUs] WX BPEIHOTO
BO3JICMICTBUS Ha OPraHU3M YEJIOBEKA;

TSl OOY4arOIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSAMHU 3/I0POBbS: YMEHUE NMPUMEHSTh
3HaHUs1 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CIENBIX M CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh pelnbedHO-
TOUEUYHYIO cUcTeMy oO0o3HaueHuit JI. bpaiins g 3anucu xuMuyeckux Gopmyi.

11 KIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHUA Kypca «OOmas W HeopraHWYecKas XUMHUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAY4YHOW KapTHUHBI MUpA, POJIM XUMHUHM B MO3HAHWUU SIBJIEHUN MPUPOABI, B (HOPMUPOBAHUU
MBIIIJIEHUS. U KYJIbTYpPbl TUYHOCTH, €€ (DYHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHNs] MPAKTHYECKUX 3a7ad U DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPENE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOMOJIATAIOIINE
MOHATHS (XUMHUYECKHUHA 3JIEMEHT, aTOM, M30TOT, S-, P-, 0- 3JIEKTpPOHHBIC OPOWTAIN ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJSIPHBIN 00BEM, BaIE€HTHOCTh, AIEKTPOOTPULIATEIbHOCTh, CTEIICHD
OKHCJICHUsI, XUMUYECKass CBs3b (KOBaJCHTHAs, WMOHHAs, MeETaJUIM4YecKas, BOJIOPOJIHAs),
KPUCTAJNIMYECKAST PEIIETKA, THUIBI XUMHUYECKUX PEAKLHM, pacTBOp, BJIEKTPOIUTHI,
HE3JICKTPOJIUTHI, JIEKTPOIUTAYECKAS] AUCCOLUALMSA, OKUCIUTENb, BOCCTAHOBUTEINB, CKOPOCTh
XUMHUYECKOM  peakluh, XUMHUECKOE pPaBHOBECHE); TEOPUU U  3aKOHBI (Teopusd
AJIEKTPOJUTUYECKONU aucconuanuu, nepuoanyeckut 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMS MACChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX
peakusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMHUU, MUPOBO33PEHUECKUE 3HAHUS,
JIeXKAIUE B OCHOBE MOHUMAaHWA MPUYMHHOCTA W CUCTEMHOCTH XWMHUYECKUX SIBJICHHM,
dakTonoruueckue CBEAEHUS O CBOMCTBax, COCTaBe, TMOJy4YeHHUH U O€30MacHOM
UCIIOJIb30BAaHUM BAXXHEUIITUX HEOPraHMYECKUX BEIIECTB B OBITY © MPAKTHUYECKOU
JEATENbHOCTH YEIIOBEKA;



cOpMUPOBAHHOCTh  YMCHUH  BBIABJIATHL  XapaKTepHbIC  IPU3HAKH  TOHITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOIB30BATh COOTBETCTBYIOIIUE MOHATHS IIPU OMUCAHUU
HEOPraHUYECKUX BEIECTB U X MPEBPAIICHU;

c(hOopMHUPOBAHHOCTh YMEHUM UCIIOIB30BaTh XUMHUECKYIO CUMBOJIUKY JJIs COCTABJICHUS
dbopMyJT BEIIECTB W ypaBHECHUN XMMHUYECKHX PEAKIMH, CHCTEMAaTHYECKYI0 HOMEHKJIATYPY
(IUPAC) u TpuBHaJIbHbIC Ha3BaHUS OTICIBHBIX HEOPraHWYECKUX BeIeCTB (yrapHbIN Tas,
YTJIEKUCIIBIN Ta3, aMMUaK, raiiéHas u3BeCTb, HeraméHas U3BeCThb, TUThEBAs COja, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMCHHUH ONPEACIATh BAJICHTHOCTh MW CTCICHb OKHUCIICHHS
XUMUYECKUX DJIEMEHTOB B COCIUHEHHSX Pa3JIUYHOTO COCTaBa, BHUJ XUMHUYECKOW CBS3H
(koBaJeHTHAasl, HWOHHAs, MeETaJJIMYecKas, BOJOpPOJHAs) B  COCAMHEHUSAX,  THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOI'O BeEIIeCTBAa (aTOMHAas, MOJEKYJsipHas, WOHHas,
MEeTaJJIMYECKas), XapaKTep CPe/ibl B BOAHBIX PaCTBOPAX HEOPraHUUYECKUX COCIMHCHMUIA;

c(hOPMHPOBAHHOCTh YMCHHM yCTaHABIMBATh TPUHAICKHOCTh HEOPTAaHMYECKUX
BEIIIECTB 0 UX COCTaBY K OMpEIeIEHHOMY KJIacCy/Tpymie COeIUHEHUN (MMPOCThIE BEIIEeCTBa
— METaJIIbl 1 HEMETAJUIbl, OKCHUJIbI, OCHOBAHUS, KUCIOTHI, aM(POTEPHBIC TUIPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUH PACKPBIBATH CMBICI TMepuoandeckoro 3akoHa J[. W.
MeHnneneeBa ¥ JIEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh yMEHUM XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMEHTOB 1—4 meprnonoB [lepronnueckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB
JI. W. MeHneneeBa, HCIONB3yS TOHATHA «S-, P-, O-3JeKTpOHHBIC OpOHTATINY,
«QHEPreTUYeCcKue ypoOBHH», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX
DJIEMEHTOB M HX COEAUMHEHHMH II0 IepuojaMm u rpynnaMm llepuoanueckor cucCTeMbI
xuMu4deckux aaemenToB 1. 1. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUM XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XUMUYECKHUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXAYy HEOPraHWYeCKUMH BEIIeCTBAaMHM C TOMOIIBI0 ypaBHEHUM
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUIl;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCUPUIIUPOBATH XUMUUYECKUE PEAKIIUH 110 PA3TUIHBIM
NpU3HAaKaM (YHCIy W COCTaBY pearupyrolux BEIIECTB, TEIIOBOMY 3 (dEKTy peakiud,
U3MCHEHUIO CTEIEHEH OKHCICHHUS DSJEMEHTOB, OOpaTHMOCTH PEaKIMH, YYaCTHIO
KaTaJin3aropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTaBJISITh YpPaBHEHUSI PEAKLIMM pPa3IUYHBIX THIIOB,
MIOJIHBIC W COKpAIIEHHBIE ypaBHEHMsI PEaKIMii MOHHOTO OOMEHA, YYUThIBas YCIOBHS, MPHU
KOTOPBIX 3TH PEAKINU UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIMU, MOATBEPKAAONIME KaueCTBEHHBIN
COCTaB pa3JIMUYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABaTh OINBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;

c(hopMHUPOBAHHOCTH YMEHUM PacKphIBaTh CYIIHOCTh OKHMCJIMTEIILHO-
BOCCTAHOBUTEIIPHBIX PEAKIM TOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOTO OanaHca 3THX
peaKLnil;

c(hOpMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYCCKON pPEaKIuu
OT PA3IUYHBIX (PaKTOPOB; XapaAKTEP CMEIICHUS XUMHUYCCKOI'0 PABHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3neicteus (nmpunuun Jle Illatense);



c(hOpMHPOBAHHOCTh YMEHHUN XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI, JIekKAIIUE B
OCHOBE IMPOMBIIIICHHOTO  IIOJAYyYEHUS CEPHOM  KHUCIOTBI, aMMHakKa, a  TaKke
c(hOpMUPOBAHHOCTb MPEJCTABICHUI 00 OOMMUX HAYYHBIX NPUHIUIAX U DKOJIOTHYECKUX
npo0IeMax XMMHUYECKOTo IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH NPOBOJAUTH BBIYHUCICHUS C HCIOJB30BAHUEM TMOHSTHUSA
«MaccoBas J0Jig BEIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUYECKHUX
peaKkIusax, MacChl BEIIECTBA WU 00bEMA Tra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIOUIUX B PEAKIIMH BEIIECTB, TEIIOBOTO d(dekTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUMN COOJIIOJATh MpaBUiia MOJb30BAHUS XUMUUYECKON MOCy 101
U J1abopaTOpHBIM O0OpYJAOBaHHUEM, a TakKe TMpaBuia oOOpalleHUus C BEIIECTBAMU B
COOTBETCTBHUH C MHCTPYKIIUSMH T10 BHITIOTHEHUIO TA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIAHUPOBATh M BBITIONHATh XUMUYECKUA JKCIIEPUMEHT
(pa3noxkeHue MNepoKCUaa BOJOPOJAa B MPUCYTCTBUM KaTalv3aTopa, ONPEACICHUE CPEabl
pacTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBHOTO WHIMWKATOPA, BIWSHUE PAa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XMMHUYECKOW pPEAKIMH, PEaKIIMM WOHHOIO0 OOMEHa, KaueCTBEHHBIC
peaknuu Ha cyiabdaT-, KapOOHAT- W XJOPHI-aHUOHBI, HA KAaTHOH aMMOHHS, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 no TeMaMm «Metamwibl»y u «Hemeramibl») B COOTBETCTBUU C
npaBUJiaMM TEXHUKH OE30MaCHOCTH TIPU OOpaIlleHMH ¢ BEIIeCTBAaMU U J1aOOpaTOPHBIM
000pyZ0BaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUUECKOTO JKCIIEpUMEHTa B GopMe 3alucu
ypaBHEHUI COOTBETCTBYIOIIUX pEAKIUid W (OPMYIUPOBATH BBIBOJIBI HAa OCHOBE JTUX
pEe3yJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHAIM3UPOBATh XUMHUYECKYI0 HHGOPMAIIUIO,
MOJIyYa€MYI0 M3 Pa3HbIX HCTOYHHMKOB (CpEeACTBa MaccOBOM KOMMYyHUKauuu, MHTEepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJI0AaTh MpaBUiia SKOJOTHYECKH I€1€CO00pa3HOro
MOBEJICHUSI B OBITY W TPYJAOBOM JCATEILHOCTH B IIESAX COXPAHEHHUS CBOETO 370POBbSI U
OKPY’KAIOIIEH MPUPOAHOW CpEAbl, OCO3HABaTh OMNACHOCTh BO3JACHUCTBUSI HA J>KUBBIC
OpraHu3Mbl ONPEACIEHHBIX BEHIECTB, MOHMMAas cmbica mnokaszarens [I/IK, moscHsaTe Ha
npuMepax CIrocoObl YMEHBIIEHUS UM TPEeAOTBpaIlleHUs HX BPEIHOTO BO3JCHCTBHUS Ha
OpraHu3M 4YeJIOBEKa;

JU1s1 OOY4arOIUXCsl ¢ OTPAHHMYECHHBIMU BO3MOXKHOCTSIMU 37J0POBbsI: YMEHUE MTPUMEHSTh
3HaHUS1 00 OCHOBHBIX JJOCTYMHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL CIIETBIX U CTA0OBUASAIIMX O0YYAIOIIUXCS: YMEHUE UCIIONIh30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins as 3anucu xuMmudeckux Gopmy.

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
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n/n Bcero o0pa3oBaTe/ibHbIE
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pecypchl

Paznen 1. Teopernueckne OCHOBBI XUMUM

CrtpoeHue aTOMOB.

1.1 3 1
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