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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o XuMUM Ha ypOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (erepalibHOM 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DepepaqbHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpemnonaBanus y4eOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannn, peaqn3yomux OCHOBHBIC
o0Opa3oBaTesibHble IPOrPaMMbl, 1 OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTUS BOCHUTAHHS B
Poccutickoit ®eaepannu Ha nepuoy 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY IOJIX0/10B K pa3paboTKe MpOorpamMMBbl [0 XUMHUH, K OIPEACTICHUIO 00IIel CTpaTerun
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUS OOYUYAIONIMXCS CPEACTBAMHU y4eOHOro mpeaMera «XUMHs»
st 10 ximaccaba Ha 6a30BOM YPOBHE COCTaBIIIM KOHIeNTyalbHbIe TosoxeHuss @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJEPIKaHMs, PE3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe  BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM peajlu3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH!, MPUCYIIUX LETOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTH LIEHHOCTH KacaroTCs
MIO3HAHUS 3aKOHOB MPUPOBI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOLICH KyJIbTyphl YellOBeKa, a
TaK)Ke SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON cpere.
Peanusyercs xuMuueckoe oOpa3oBaHHe OOyYarONIMXCS Ha YPOBHE CPEIHET0 OOIIEro
00pa3oBaHUs CPEeACTBAMU y4eOHOTrO mpeaMeTa «XUMHUA», COAepKaHNEe U TIOCTPOCHUE KOTOPOTO
OTIpeNieNieHbl B MPOrpaMMe M0 XUMHHM € Y4€TOM cHenu(puky HayKd XHMUH, €€ 3HAuCHHs B
MO3HAHUM MPUPOJBI U B MaTepUaANbHON JKM3HU OOIIECTBa, a TakkKe C yuy€ToM OOIIMX Lened u
INPUHILIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbl CpEIHEro oOIero
oOpasoBanus B Poccuiickoit @enepannu.

XuMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[MBWJIN3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
dbopMupOBaHHE PAlMOHATIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpY’KaIoIeM MUpPE KaK O €UHCTBE MPUPOJIBI U YeNIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE IOHMMAaHUS BEIIECTBEHHOTO COCTAaBa OKPY)KAIOLIET0 MHpa, OCO3HAHUS B3aUMOCBS3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3auMOIEHCTBYs C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTajla HEOTheMJIEMON
YacThI0O MUPOBOM KYJBTYpbl, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOTO TPyJa M KU3HU KaxI0To
yieHa oOmiectBa. CoBpeMeHHass XHMMHUSI Kak HayKa CO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTHI HalpaBjieHa Ha peuieHHue TII00AJbHBIX MpOoOJeM YCTOWYMBOTO Pa3BUTHUSA
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, MTUIIEBOM, IKOJIOTHIECKON 0€30MacCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBMM ¢ 0OUmIMMM LEISIMM M TNPHHLIUIAMH CpEeIHEro oOIiero obpa3oBaHus
comepxanue mpeamera «Xumus» (10 kmacca, 60a30BBI YpPOBEHb HM3YyUCHHs) OPHUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaloluXcsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiroliuMu  IpefMeTa «XUMHUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuyeckas
xumus» U «O011as 1 HeopraHu4yeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX



SBJISIIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMA 3HAHUH MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHruuecKoi Xxumun. opMUpOBaHKE JaHHOM CHCTEMBbI 3HAHUH MTPH
U3y4eHHUH TpeMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIINX MOHATHM, 3aKOHOB ¥ TEOPUH XHUMHH.

CrpykTypa coaepxanus KypcoB — «Opranuueckas xumus» 1 «O01mas 1 HeopraHudeckas
XUMHUS» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K H3yYCHHIO
yuyeOHOro MaTtepuasia M OOyCJOBJICHA HCTOpPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMNA Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHH BEILECTBA
paccMaTpuBalOTCA HAa YpPOBHE KJIACCHYECKOM TCOPHM CTPOCHHS OPraHUYECKMX COCIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAalOTCA B PAa3BUTHU — OT YIJIEBOJIOPOJIOB JO
CJIO)KHBIX OMOJIOTMUECKM AKTUBHBIX COEIMHEHHH. B Kypce OpraHmdeckodl XUMHM MOJIY4aroT
pasBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs IEPBOHAYAILHBIC
NPECTaBICHNUS O XUMUYECKOH CBS3H, KIacCU(UKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeaMere «XHMuUs» 0a30BOro0 ypOBHS paccMaTpHUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMsl TEOPETUYECKUH MaTepual M
(baKTOJIOTHMUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XMMHsS» O0OyUYarOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HAThH
3HAYEHUE TMEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUECKUX U METOA0JIOTMYECKUX IO3UIHH,
IyOKe TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3akoHa — OT 000O0Imarome 10
OOBSICHAIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOKMCTBAX U
IIPUMEHEHNN, a TAK)KE O XMMHUYECKUX PEAKIMAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX IMPOTEKAaHUS
Jononssercs B Kypeax 10 kimacca aneMeHTaMu CoAepKaHusl, UIMEIOIUMU KyJIbTyPOJIOTHYECKUH U
NPUKIIAJIHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MIOHMMAHHUIO B3aUMOCBS3H XUMHHU C IPYTUMU
HayKaMH, PacKpbIBalOT €€ poJib B II03HABATEIbHOM M IPAKTUYECKOM NEATEIIBHOCTU 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIHTAaHHIO YBAa)KEHHs K IIPOLECCY TBOpPUYECTBA B OO0JIACTH TEOPUH H
IPAaKTUYECKUX MPUIIOKEHUH XUMHUH, TIOMOTalOT BBITYCKHUKY OPHUEHTUPOBAThCA B OOLIECTBEHHO
U JMYHOCTHO 3HAUYUMBIX MpoOJIeMax, CBS3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIHBATDH
UHPOPMALIMIO U TIPUMEHATh €€ A TOMOJIHEHUS 3HAHWW, PEIIeHUS WHTEIJICKTYaJbHBIX H
JKCHEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B menom coxepikaHue yuyeOHOro npenMera
«XUMUS» JaHHOTO YPOBHS M3Y4YE€HUs OPHEHTHPOBAHO Ha (OpPMUpOBaHHE y OOyYaroIUXcCs
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMAaHUs (HIOCOPCKUX UACH, TAKUX KaK: MaTepUalbHOE
€IMHCTBO HEOPIaHWYECKOTO M OPraHMYecKOro MHpa, 0OYCIOBIEHHOCTh CBOWCTB BEILECTB HMX
COCTaBOM U CTPOCHHEM, ITI03HABAEMOCTb IIPUPOAHBIX SIBICHUN IIyTEM JDKCIIEPUMEHTA U PEILICHUS
IPOTUBOPEUYMI MEXIY HOBBIMU (DAKTAMU U TEOPETHUECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH
XUMHU B PELICHUH 3KOJIOTUYECKHX MPOo0JieM, a Takke MpodieM cOepeeHHs IHEPreTHUECKUX
PECYpCOB, ChIpbs, CO3/1aHUsI HOBBIX TEXHOJIOTUH U MaTEpUaJIOB.

B nnane pemienus 3a1a4 BOCIUTaHUS, pa3BUTHSI M COLMAIN3ALIUN 00yUYaIOIIUXCs IPUHATHIE
IIPOrpaMMOM MO XUMHHM TNOAXOABI K OINPENEICHHUIO COIEP)KAaHUS W IOCTPOCHHUS IpEeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHHWE YHHUBEPCAJIbHBIX YUYEOHBIX JEHCTBHI, MMEIOMMX 0a30Boe
3HaYeHHE [UIS PA3IMYHBIX BHUIOB JEATEIBHOCTH: pPELICHHA NpoOieM, MOUCKA, aHAIW3a H
00paboTtkn wHOpMaIMK, HEOOXOAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCIIEI0BATEIBCKOM NEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B TIO3HAHUU XUMHHU.



B nmpakTuke npenojiaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIETr0 00pa30BaHus, TaK U
Ha YPOBHE CpEHET0 00111ero 00pa3oBaHusl, IPH OMPEEIICHUN COJePKATEILHON XapaKTePUCTUKU
Henel W3Y4YeHHs IMpeaMeTa HamnpaBlIeHUEM IEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIIMOHHO
npusHaércss (HOpMHUpPOBaHHE OCHOB XHMHUYECKOM HAyKM Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUYECKOM IeATEIbHOCTHU YeJIOBEKa U KaK OJJTHOTO U3 KOMITIOHEHTOB MUPOBOM
KyJIbTypbl. C METOAMYECKON TOYKHM 3pEHMS TaKOM MOIXOJ K ONPEAEICHUIO LelNed H3ydyeHus
mpeIMeTa SIBJISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHO NaHHOM TOYKE 3peHUsl IVIaBHBIMHU LEISIMH H3y4deHUs npenMera «XUMHs» Ha
6a3oBoM ypoBHe (10 KJ1.) SABISAIOTCS:

e (QopmupoBaHHE CHCTEMBbl XWMHUYECKHUX 3HAHMW KaK BaXKHEUIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMEHTalIbHBIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHNH MHMPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOIMMBIX JJIsi MPUOOPETEeHUsT YMEHUN OpPUEHTHUPOBATHCA B
MHUPE BEIIECTB U XUMHUYECKHX SBIICHUH, IMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON U
MMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHHMM U CHOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHUEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOrOo
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJay U3ydyeHus MpeaMera B
mporpaMMe 1Mo XUMHUU YTOYHEHA i CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMH B
cucTeme cpeaHero odmiero oopaszoBanus. CeroHs B MpEnoiaBaHuy XUMHUH B OOJIBIICH CTETIEHU
OTJaéTCs MPEANOUTEHUE IPAKTHUECKONH KOMIIOHEHTE COJIep KaHus 00yUYeHHs, OpUEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIITYCKHHKA 0OO0Ie00pa30BaTeIbHON OpraHU3aINK, BJIAJICIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU W YMEHHUSIMH aKTHBHOTO
MOJTyYeHUs 3HAHUN U PUMEHEHUS MX B PEATbHOM KU3HU JJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u c 3TUM npu U3yYeHHH TMpeaMera «XHUMHS» JOMUHHUPYIOLIEe 3HAuYeHHE
NpUOOPETAIOT TaKue 1IeNIM U 337a4u, KakK:

aJanTanus o0yJaromuXxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIECTOCS MUPA, (HOPMUPOBAHHE
MHTEIJICKTYaTbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MNPUHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMITCTEHITHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PAa3IMYHBIX BHJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
MOMCKa, aHanmu3a W o00paboTku uH}OpMAINMK, HEOOXOMUMBIX [JIi MPUOOPETCHHsI OIbITA
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BAaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHalIu3a Y9eOHOW U Hay4YHO-TIOMYIIpHON WH(DOPMAIIMHA XUMUIECKOTO
COJIepKaHus;



dopMupoBaHne U pa3BUTHE Y 00YJAIONMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOJII0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IUTAHWPOBAHUH U TIPOBEIEHUH XMMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTaHME Y 00yJaromuxcs yOeKkIEHHOCTH B TYMaHHCTHYECKON HAPaBICHHOCTH XUMHH,
e BaOXHOW pOJM B PEUICHWH TIOOANBHBIX MPOOJIEM pPAMOHAIBHOTO MPHPOONOIb30BaHMS,
MIOTIOJTHEHHSI YHEPTeTUUECKUX PECYpCOB M COXPAHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHMS
HE00X0IMMOCTH OEPEXKHOT0 OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAK)KE MPUOOPETCHUS
OIIBITA MCIIOJIB30BAHUS MOJIYYEHHBIX 3HAHUH IS MIPUHATHSA TPAMOTHBIX PEIICHUH B CHTYAIUsX,
CBSI3aHHBIX C XUMHUYECKHMU SIBICHUSAMHU.

B yueGHOM miaHe cpemHero obmiero oOpa3oBaHus mpeamer «XuMmus» 06a30BOT0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOIN 0bsacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OOmiee 4nciio 4acoB, OTBEACHHBIX JUIA M3YYCHHS XUMHHU, Ha 0a30BOM YPOBHE CPEIHETrO
obmero oopazoBanus, coctaBisieT 68 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHnyecKkor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAYEHUE B IMOJY4YECHUU
HOBBIX BEILIECTB U MaTepHuaaoB. Teopust CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoJIoKeHUs. CTpyKTypHbIe (OPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o knaccudukau opraHUIeCKuX BemecTB. HoMEeHKIIaTypa OpraHnyecKux
coeuHEHUH (cucTeMaTudeckas) U TpUBHAJbHbIE HA3BaHUS BaXKHEHIIIMX MTPe/ICTaBUTENEH KI1acCOB
OpPraHWYECKHUX BEILECTB.

DKCIEepUMEHTAIbHbIE METOAbl M3YUEHHS BEIIECTB M WX MPEBPALECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHUYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJIECKYI
OpraHMYECKUX BEIIeCTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPALIMOHHBIX OIBITOB IO
IIPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHuU (TJ1aBieHue, 0OyriIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKM psa. MeTaH M 3TaH — HpocTeHIne
MPEJICTAaBUTENN AJIKAHOB: (PU3UUECKHE U XMMUUECKHE CBOMCTBA (peaKIK 3aMEeIIeHUs U TOPEHHUS ),
HAaxO0’KJICHUE B MIPUPO/JIE, IOJYYCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN Psii. DTUIEH U MPONUJIEH — MpOoCTeHIne
MPEJICTABUTENIN AJIKCHOB: (DU3MYECKHE W XWUMHUYECKHE CBONCTBA (pPEakiUu TUIPUPOBAHMUS,
raJIOr€HUPOBAHMUSL, THAPATALlMH, OKUCIICHUS U TIOJMMEpPU3allin), OJIydeHHe U TPUMEHECHHUE.

Ankanuensl: OyramueH-1,3 m metwiOyraaueH-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKHE
cBoOMcCTBa (peakuus noaumepusauun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUU psiaA. ANCTUIICH —
MIPOCTEUIINIA TTPEICTABUTENb AJTKUHOB: COCTaB, CTPOCHHE, (DU3NISCKHUE U XUMHUYECKHE CBOHMCTBA
(peakuuu rUIpUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIH, TOPEHHUS ), TOJy4YE€HUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHHe, (U3MUECKHE U XUMUYECKHE CBOWMCTBA (peaKIuu
rajJlOreHUPOBaHUSI MU HUTPOBAHMS), MOJIyYeHHE W MNpPUMEHEHHE. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUPOSanUsl U HUMpPOBAKUs), NOJLyYyeHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy  YIVIEBOJOPOJAMH,
MPUHAISKALMMHU K Pa3IMYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHbBIi ra3 ¥ MOMyTHbIE HEPTSIHBIC Ta3bl.
Hedts u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH: TeperoHka, KpEKUHT (TEPMUYECKHH,
KaTaJIMTUYeCKui), mmposm3. [IpomykTel mepepaboTku HEPTH, HUX NPUMECHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €r0 MepepadboTKH.

DKCIEepUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALEHUN: O3HAKOMIIEHUE C
oOpa3luamu 1iacTMacc, KaydykoB U pe3uHbl, Koywiekiuuu «Hedte» u «Yronb», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKOW pPabOoThI:
MOJIyYeHHUE STUIICEHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnbie 3aaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA MJIM MTPOJYKTA PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOAHBIX BELIECTB WM MPOIYKTOB PEAKIUN).




Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!

[IpenenvHBIE OAHOATOMHBIE CHOUPTHL. METaHON W JTAHON: CTpOCHHE, (PHU3UYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METaJNIaMH, TaJIOTEHOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHrue. BogopoiHeie cBsI3u MEXAYy MOJIEKyJaMu cnupToB. JleiicTBre MeTaHoa U 3TaHOoIIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIHUPTHL. DTHUICHTIUKONb W TJIHICPUH: CTPOEHUE, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHU, Ka4eCTBEHHAs pEaKIIUs Ha
MHOTOAaTOMHBIE CHUpThI). JlelicTBME Ha OpraHu3M uenoBeka. [IpuMeHeHWe TIHMIepruHa W
STUJICHTJIUKOJIS.

@DeHO: CTPOSCHUE MOJIEKYJIIbI, PU3NYECKUE U XUMUUYECKHE CBOMCTBA. TOKCHYHOCTH )eHOA.
[Ipumenenue peHomna.

Anpaeruaipl U kemowusl. DopManbAeruj, aueTAIbIETHJ: CTpPOeHUe, (QU3nYecKue Hu
XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCICHHUS W BOCCTAHOBJICHUS, KayECTBEHHBIC PEaKIUH),
MOJIy4YeHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
cTpoeHue, PU3nIecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJIacca KUCIIOT, PEaKIUs
sTtepudukanmm), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJIEUHOBAas KHUCJIOTHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIIa KaK COJIM BBICITUX KAPOOHOBBIX KHCIOT, UX
MOIOLIEE NECUCTBHE.

CrnosxHble 2Gupbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus sxupos. [Ipumenenune xupoB. bruosornyeckas pojb KUPOB.

YrneBoasl: coctas, KiacCupUKALUS YTIEBOIOB (MOHO-, IH- U MTOJIMcaxapuabl). [ mroko3a —
MPOCTEHIINY MOHOCAXapua: OCOOCHHOCTH CTPOSHHUS MOJEKYIbI, (PU3MYECKHEe U XUMHUYECKUE
cBolcTBa (B3auMoeiicTBue ¢ ruapokcuiom menu(ll), okucienne aMMuaqyHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHHE, OpOXEHUE TIIIOKO3bl), HAXOXKACHHE B NPHUPOJAC, NMPUMEHCHHE,
ounonoruveckas poiib. @otocunres. Ppykro3a Kak H30Mep TITHOKO3HI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHne Kpaxmaia U LeJITI0I03bI.
duznyeckue 1 XUMUYECKHE CBONCTBA KpaxMaJa (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCrepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB M MX IMPEBpAlllEHUIl: MpOBeICHHE,
HAOMIO/ICHUE W OINUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakluuy OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcugoMm wmeau(ll)), MHOroaroMHbIX
cupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaom wmeau(ll)), ampaerumoB (okucieHue
aMMHavHBIM pacTBopoM okcuna cepedpa(l) u ruapoxcunom meau(1l), B3aumoaeicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIWYeCTBa
MCXOJJHOTO BEIECTBA MJIM MTPOJYKTA PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOAHBIX BELIECTB WM MPOIYKTOB PEAKIUN).

A3oTcozeprKaliie OpraHn4eckiue COeTMHEHN.

AMUHOKHUCIOTHI Kak aM(OoTepHbIe opraHudeckue coenrnenns. dusnueckre 1 XuMu4eckue
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKMHA). bHojormueckoe 3HaUeHHE AMHHOKHCIOT.
Ilentuer.

benku kak mpupoaHbIe BBHICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTU4YHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THUIPOJIU3, JE€HATypalus,
KayeCTBEHHbIE PEaKIK Ha OENKHU.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M UX IpEeBpallleHuil: HaOloleHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIIBITOB: JIeHATypalus OCNKOB INpU HarpeBaHHM, I[BETHbIC
peakiuu OEIKOB.

BbicokomosieKkyasipHbIe COeJUHEHHS

OcCHOBHbBIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3allUU, CPEeIHsAs MoJeKyispHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSMHEHHUH — MOJIMMEPU3aIUs U OJTUKOHICHCAITUSI.

DKCrepuMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB W MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4EHMM opraHmyeckol xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHM, Tak U
MOHSTHUM, SBISIOIMXCA CUCTEMHBIMU JJI OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTecTBEeHHO-HAYYHBIC TOHSTHS: SBJICHHE, HAay4yHBbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHalIMU3, CHUHTE3, KIaCCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HW3MEPEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, T€JI0, 00BEM, arperaTHoe COCTOSIHUE BEILECTBA, (PU3MUECKUE BETMYUHBI U €TUHHIIBI UX
U3MEpEHMUS.

buonorus: knerka, opranu3Mm, Omocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKHU aKTHBHBIC BEIIEeCTBA (OCIKH, YTIAEBOABL, KUPHI, HEPMEHTHI).

I'eorpadust: MuHEpabl, FOPHbBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIIUE CPECTBA,
JIEeKapCTBEHHBIE M KOCMETHUYECKHE MpernapaThl, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

OBIIASA U HEOPTAHHYECKAS XUMMUA

TeopeTruvyeckue OCHOBbI XUMHMHU

XuMHUECKUH ayeMeHT. AToM. Sapo artoma, H30TOMbI. DIJIEKTPOHHAs 00O0J0YKa.
DHepreTUYecKrue ypoBHHU, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- amemMenTsl. OCOOCHHOCTH
pacnpeneneHus 3JeKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHAsE KOH(UTYpAIIHs aTOMOB.

Ilepuonnueckuii 3axkoH u llepuoguyeckas cucrema xumuueckux osaemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [leproanyecKkoil CHUCTEMBbl XUMHUYECKUX
snemeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIIECCTB
0 TPYIIaM U nepuogaM. 3HaueHue MEePUOIUIECKOro 3aKOHa B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJCHTHAas
HEeMnoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIM U JTOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTB.
DNeKTpooTpULaTeNbHOCTh. CTenenb okucieHus. MOHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BeIIeCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B PACTBOPE.

Krnaccudukanust Heopranndeckux coequHeHnit. HoMeHkaTypa HeOpraHM4eCKUX BEIECTB.
['eneTnueckas CBA3b HEOPraHWYECKHUX BEIIECTB, MPUHAUICKAIUX K PA3IUYHBIM KJIACCAM.

Xumudeckass peaknus. Kiaccupukamuss XUMHYECKUX peaKIii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpALCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CxkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (hakTopoB. OOpaTHUMbIEe pEaKIIHH.
Xumnueckoe paBHOBecHe. DakTOpbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOI'O PaBHOBECHS.
[Ipunuun Jle [laTense.

DnexrponuTnueckas auccoruainusi. CunbHble W crnabbie 3meKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIAsl, HEUTpaIbHAas, IIEIOYHAS.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKCIEpUMEHTAIbHbIE METOJbl M3YYEHHs] BEHIECTB M WX MPEBPALICHUN: JIEMOHCTpaIus
tabmun «llepuomanueckas cucrema xumudeckux snemeHToB JI. VM. MenneneeBa», M3ydeHHe
MoJiele KpUCTAJUIMUECKUX pelEToK, HaOMIofeHHe M ONHUCaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIeJIEHUE Cpelibl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBLHOTO MHAMKATOPA, PEaKlUU
MOHHOTO0 OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEaAKIIM.

PacuérHble 3agayn.

Pacuérsl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAs JIOJIS BEIIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [lonoxxenne Hemetaios B [leproanyeckoii cucteMe XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u ocoOGHHOCTH CTPOCHUS aTOMOB. Du3HUECKHE CBONCTBA HEMETAJUIOB.
AmoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

XUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COCAUHEHHUN (OKCUAO0B, KUCIOPOICOAEPKALUX KUCIOT, BOJOPOIHBIX
COCTMHECHUN).

[IpuMeHeHrEe Ba)KHEUILNX HEMETAJUIOB U UX COCIMHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HAIPsHKCHUN
METaJJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEUININX METAIOB (HATpPHH, KaJWid, KaJbIUid, MAarHUMH,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO61mue criocoOb! Moay4YeHus: MeTaluioB. [[puMeHeHrne MeTaIoB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpalllCHUI: H3y4yeHue
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HaAOJIIOJICHUE U ONMCAHHWE JEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB (B3aMMOJEUCTBUE
TUAPOKCHIA ATIOMUHHUS C pACTBOPAMU KUCJIOT U ILIEN0YeH, KAYeCTBEHHbIE PEAaKIIMN Ha KaTHOHBI
METAaJIJIOB).

PacuérHble 3agayn.



Pacuétsl Macchl BemecTBa Win 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE
WK 00bEMY OZTHOTO U3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThI Macchl (00bEMa, KOIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Ponp xumMun B 00eCTieYeHHH YKOJIOTHYECKOM, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTHUN MeIULMHBL. [IoHITHE 0 HayYHBIX METOJAX [TO3HAHUS BEILECTB M XUMUYECKUX PEAKIIUII.

[IpencraBnenus 06 0OIMMX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO OTYYCHUS BAXKHEUIITHX
BELICCTB.

YenoBek B MHUpE BEHIECTB M MAaTEPHAJIOB: BAXKHEHIIME CTPOUTENIBbHBIE MaTEpHAlIbI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPacku, CTEKJIO, KEpaMHKa, MaTepuaibl [UIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIE yJOOPEHUSI.

XruMHsA M 30pOBbE 4YEJIOBEKA: IPaBHJIA HCIOJIB30BAHMS JICKAPCTBEHHBIX IIPENAapaToB,
IpaBuiIa 6€30MacHOr0 UCIOJIb30BAaHU IPENapaToB OBITOBON XMMHUU B TOBCETHEBHOMN JKHU3HH.

MexpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€i MpH M3ydeHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 Kyacce oCyIIECTBISETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK WU NOHATHH, SBISAIOIUXCA CUCTEMHBIMU I OTHAEIBbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, THUIIOTE3a, 3aKOH, TEOPHS, AaHAIIN3,
CHHTE3, Kiaccu(uKauus, NEepUOJUYHOCTb, HAONIOIEHHE, HKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHUE, SABIICHUE.

®usnka: Marepus, dHEprus, macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, M30TOIl,
PaIuOaKTUBHOCTh, MOJIEKYJa, YHEPTeTUUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (GU3NYECKHE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHums3M, 5KocHcTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadust: MuHEpabl, TOpHBIE TOPOJIBL, TOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOrNUsA: XMMHYECKast IPOMBIIIJICHHOCTD, METAJLTypPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpHralioB, CEIBCKOXO03SHMCTBEHHOS IMPOU3BOACTBO, nuuieBas IMPOMBIIIJICHHOCTD,
@apMaHGBTquCKaH MMPOMBINIJICHHOCTD, IMPpOU3BOACTBO KOCMETHUYCCKUX nmpenaparos,
IMPOU3BOACTBO KOHCTPYKIIHUOHHBIX MaTcpHraJioB, QJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
porpaMM CpeaHero oOmero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM UIsi pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IPOrpaMM CpeHETo 00IIeT0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeMeTa « XMMUS» Ha YPOBHE CPETHETO 00IIET0 00pa30BaHUs BBIICIICHBI
CJIEIYIOIINE COCTABIISIOIINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACIICHHIO;

HAJIMYUE MOTUBALIUU K 00YUEHUIO;

I[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAMIINKI 0a30BOM HAYKH XHMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroNIMXCS PYKOBOJCTBOBATHCS B CBOCH NIEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HaJIMYue MPABOCO3HAHUSA DKOJIOTUYECKOM KYIbTYpbl U CHOCOOHOCTH CTaBUTh LENU U
CTPOUTD KU3HEHHBIE IJIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE YIeOHOM
U BOCIUTATEIbHOU JIEATENbHOCTH B COOTBETCTBUU C F'YMaHUCTHYECKHUMH, COLUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJeallaMd POCCUUCKOTrO Tpa’kJaHCKOro oOIIecTBa,
OPUHITHIMU B OOIIECTBE HOPMAaMH M MPaBUJIAMH TOBEIEHUS, CIIOCOOCTBYIOIIMMHU IMPOIIEcCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHS IMYHOCTH 00YYaIOIIHXCS.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakalT CPOPMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUUYECKON IEATETHHOCTH 00YyUaroIMXCsl O peann3aii IPUHATHIX
B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHHS K
3aKOHY U MPaBOMOPSAKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUjaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPH aHAJIN3E Pa3INIHBIX BHIOB yUYCOHON AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOU
XUMUH;

YBOXECHHSI K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYCCKOTO MPUMEHCHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT UIMTEIbHBIX HaOII0JeHU,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTHUKOB;



MHTEpeca M TI03HABaTENIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
uH(GOpPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMHUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJCHUE U IOCTYNKM CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHUS IIEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza JKHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOoIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYJIOBOM JESATEIBHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJ WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUs alKOroJs,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0o BOCIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKOW JIESTEIBHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUECKOH U IPYrUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B pEIICHWU TMPAKTUYECKUX 3a7ad COIHaIbHOMI
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPO(EeccCHil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 10 XUMUH;

YBa)XEHUSI K TPYY, JIOISAM TPyia U pe3yibTaTaM TPYAOBOH AeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBH Iy IbHOM TPAeKTOPUH 00pa3zoBaHus, Oyayiien
npodeccuu 1 pearu3ainuid COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IK0JI0rM4ecKOro BOCIMTAHUSA:

9KOJIOTMYECKH IIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TMTPUPOJAHON U COLIMATIBHOM CpEbI;

OCO3HAHUS HEOOXOMMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPE OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPHUATHBIE SKOJIOTHMUYECKHUE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JEUCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYphI, OIbITa
NESATENIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIbLHOU MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOT0 MO3HAHHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;



NOHUMaHMsl CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHMs €€ poiu B (HOPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIIJICHHUS, CO3AaHNU LEIOCTHOTO MPEACTABICHHUS 00 OKpYKaloLIeM
MHUpE KaK O €IMHCTBE IPHUPOJABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peleHnH MpodIeM COXPaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUHM [Js1 COBPEMEHHOW LMBHWIM3AalLMU: B €€
T'YMaHHCTUYECKOH HANpaBIE€HHOCTH M BaXHOW POJIM B CO3/1aHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpPBI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTONYMBOTO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUITUHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOTO TPYyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBACHEHMs SIBIICHHI OKpY’XKAlOIIEro MHUpa M IPOMCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS Jie7aTh 000CHOBAaHHbIC 3aKII0UEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS Ul peIeHHs TpolieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUIX;

MHTEpEeca K NO3HAHUIO U UCCIIEN0BATENIBCKON JESATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHMM IO XHUMHMHM B COOTBETCTBUM C IKHU3HCHHBIMU
MOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JInYHbIX cepax NpoecCHOoHaANbHOM AeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS yd4eOHOro mpeaMeTa «XWMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKIAMCUUIUIMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIINE IETOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruUKy METOJIOB TIO3HAHMS, UCITOIh3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIICCTBO,
SHEpPrus, SBJICHHE, MPOILECC, CHCTeMa, Hay4YHBIA (DAKT, MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHBIC), oOecrneunBarone (opMuUpoBaHHEe (YHKIMOHATBLHOW TPAaMOTHOCTH |
COIMAJILHOM KOMITETECHITUH 00YJIarOIIHXCS;

CIIOCOOHOCTh ~ OOy4alomUXCS ~ HMCIOJb30BaTh  OCBOEHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHble ACWCTBUS B IO3HABATEIbHOH H
COIMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
IIO3HaBaTCJIIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I nu peI‘y.HSITI/IBHBIMI/I I[eﬁCTBHHMH.

OBi1aeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBATh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OHpeI[eJ'DITB Ooean ACATCIbHOCTU, 3aJaBas HapaMeTpH nu KpI/ITepI/II/I X AOOCTHUXKCHHA,
COOTHOCHTB Pe3yJIbTaThl ACITCILHOCTH C TIOCTABJICHHBIMU IICIISIMH;



UCIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACIATH
XapPaKTCPHBIC IIPU3HAKU HOHATHH WU YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINEC MOHATHA IJIA OGBHCHGHI/IH OTACIJIIBbHBIX q)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIacCU(UKALUY BEUIECTB U XUMHUECKHUX PEaKIIHii;

YCTaHaBIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTD JIOTUYCCKUC PACCYKACHUSA (I/IHI[yKTI/IBHbIe, ACAYKTUBHBIC, ITO aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUSI B pacCCMaTPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BBIBOJBI U
3aKIJIIOUEHUS;

MPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOJb3YEMble B XUMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHU4eckass (GopMyna, YpaBHEHHE XHMMHUYECKOH peakuuu — TpU pPEleHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIEC MOJENIbHbIE IPEICTABICHUS AJIs
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 0a30BbIe HCCIeA0BaTEIbCKUE IeliCTBHS:

BJIaACTb OCHOBAMU MCTOJIOB HAYUYHOTO IMMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKHHﬁ;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHUS, HCIOJb30BaTh I[IOCTAaBIECHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBEPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)K,Z[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W NPOBCACHHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OopMYyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
paborte;

npuoOpeTaTh OIBIT YYEHWYECKON MCCIIEIOBATEILCKOW UM TPOEKTHOW JIESITEIIBHOCTH,
IPOSBISATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) pa6ora ¢ nngopManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJIIpHas
auTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HMHTepHera),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUIOB U (HOPM IPECTABICHUS, KPUTHYECKH OLEHUBATD
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOI /1JIs BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUs MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3JINYHBIX TOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHuss HHGOpPMAIUU (CXEMBI,
rpaduKu, TUarpaMmbl, TAOJIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIA $3bIK B KayecTBE CpEACTBA INpU paboTe C XUMHYECKOU
uHpOpMaLKell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHYeCKHE) 3HAKU H
CHUMBOJIBI, (hOpMYIIbI, a0OpeBUATYpPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OBiajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYKIAaE€MOW TEMbI B XOJI€ JUAJIOTA W/WUIH JTUCKYCCHH,
BbICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIATh C HpE3EHTAIlel Pe3ysbTaTOB IO3HABATEIFHON IEATENFHOCTH, MOJTYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TP  BBINOJHEHHUM XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCICAOBAHUIO CBOWCTB H3Yy4aeMbIX BEIECTB,
peanmu3anuy y4eOHOro TMpoeKTa W (HOPMYIUpPOBATH BHIBOJABI IO pE3yibTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKICHUS 1 0OMEHa MHCHUSMH.

OBJlaieHNe YHHBEPCATbHBIMH PeryJsTUBHbBIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATENbHOCTD,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraéMblii aITOPUTM JICHCTBUIM NPU BBIMOJIHEHUH Y4eOHBIX M HCCIIEIOBATENBLCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM MOJIYYE€HUSI HOBBIX 3HAHHH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIEITEIIFHOCTH Ha OCHOBE CAaMOAHAJIN3a U CAMOOICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPAKAFOT:

c(hOpMUPOBAHHOCTh MPECTABICHUN 0 XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MHPA, POJIU XUMHUH B TIO3HAHWH SIBJICHUA TPUPOJIBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIBTYPbl JIUYHOCTH, €€ (YHKIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW [UIsl peIleHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pOBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JIEKTPOHHAsT 000JI0UKa aToOMa, MOJIEKYJIa, BAIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaiméHHasl), MOJb, MOJISIpHAsE Macca, MOJSIPHBIH O0BEM, YIJIEpOIHBIH  CKeJNeT,
GbyHKIMOHAIbHAS TpyMNa, pajuKail, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psii, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIUHEHHUS ); TEOPUHU U 3aKOHBI (TEOPHS CTPOCHHUSI OPraHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JIEXKAllHe B OCHOBE IOHUMAaHUsA
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUIECKUE CBEJICHUS O CBOHCTBAX,
cocTaBe, OJy4YeHUH U 0€30MaCHOM MCIOJIb30BAHNY BaXKHEHUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JESATEIBbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS MPU OMUCAHUU COCTaBa, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

c(OpMUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpanI€éHHON) (popMysT opraHM4eCcKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUi, U3rOTaBIUBATh MOJAEIIA MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPTraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNEHHOMY KIAcCy/TpyIme COeIuHEeHUN
(YriaeBofopodbl, KHCIOPOJI W a30TCOACpXKAIUEe  COCNUHEHHs, BBICOKOMOJICKYISAPHBIC
COCIMHEHMS), J1aBaThb MM Ha3BaHUs 1o cuctematuyeckod HomeHknatype (IUPAC), a taxxke
IPUBOJIUTH TPUBUAIBHBIE HA3BaHUS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUJIEH,



alleTUJICH, STWICHIVIUKOJb, TJIUUEpPUH, (QeHoJ, (opMaibAerui, aleTaabAeruil, MypaBbUHas
KHCTIOTa, YKCYCHasl KHUCIIOTa, OJIEMHOBAs KHUCIIOTa, CTEApPUHOBAs KHUCIIOTA, TIOKO03a, (PYKTO3a,
Kpaxma, LeJITI0103a, TJULHH);

c(OpPMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHIbl XMMHYECKON CBA3M B OPraHUYEeCKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC),

c(OpPMUPOBAHHOCTh YMEHHS MPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BemecTB A. M. bytiepoBa st 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOEHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENCH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEIIESCTB
(MeraH, 3TaH, JSTWIEH, NPOMWJICH, aleTWwIeH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsodn,
METaHOJ, 3TaHOJ, ITHJICHTJIUKOJb, INIMLUEPHUH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmal, LeJUIioio3a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TeHETHUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEaKIHid C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPHU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEPEPadOTKH M MPAKTHUECKOE MPUMEHEHUE
IPOJYKTOB NEPEepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHUS [0 XHUMHYECKUM YpPaBHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTA PEaKUu 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 HUCXOHBIX BEIIECTB MM MTPOIYKTOB PEaKIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BIA/IETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCMONB3YeMbIX B XHWMHUU TMpPH W3YyYECHUH BEIIECTB M XUMUYECKUX SIBICHUUN
(mabmroieHne, W3MEpeHue, OKCIEPUMEHT, MOJICTUPOBAaHUE), HCIOJb30BaTh CHCTEMHbBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX
C BEIIECTBAMU U UX MIPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIIOJHATh XHUMHYECKHNA HKCIICPUMEHT
(mpeBpaleHus OPraHUYEeCKUX BEIISCTB MPH HArPEBAHUU, MOJyYECHUE ATHICHA U U3YYCHHE €Tro
CBOICTB, KAUECTBEHHBIE PEAKIINN OPTraHUYECKUX BEIIECTB, IeHATypalus OEJIKOB IIPU HArPEBAHUH,
IIBETHBIC PEAKIINH OCITIKOB) B COOTBETCTBHH C IMPABUJIAMU TEXHUKHU 0€30MTaCHOCTH IPH 00paIICHUN
C BeIIECTBAMH U JTa0OpPaTOpPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3YyIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popme 3amucH ypaBHEHHH COOTBETCTBYIOIIMX peakiuid u ¢GopMyaupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYIO HH(OpMaluio,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPENICTBA MaccoBOi nH(popMmaiuu, IHTepHeT U Apyrux);

c(OpPMHUPOBAHHOCTh YMEHHUH COONOaTh TMpaBWiIa HKOJOTHYECKU IIeIeCO00pa3sHOro
MOBeEeHNA B OBITY M TPYAOBOM [EATEIbHOCTH B LEISIX COXPAaHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel MpUPOTHON Cpebl, 0CO3HABATh OMACHOCTh BO3JEHCTBHUSI Ha KWBBIE OPraHU3MBI
OmpeAenEéHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbici mokazatens [IJIK, moscHsaTh Ha
npuMepax crocoObl YMEHBIICHUS U MPEIOTBPAIICHHUS] MX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYIECKUX SIBIICHUM;



JUIS CJIENIBIX U CJIa00BUIAIUX 00yUarOIIUXCsl: YMEHUE HCII0JIb30BaTh PEIbEPHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins mist 3anucu xumuueckux Gopmy.

[TpenMeTHbIE pe3yabTaThl OCBOSHHS Kypca «O0mas 1 HeopraHuueckas XUMHUsD OTPaXaroT:

c(hOpMHUPOBAHHOCTH MIPECTABICHUN: O XUMHUYECKOH COCTABIISIONICH €CTECTBEHHO-HAYIHON
KapTUHBI MHPA, POJIU XUMHUH B TIO3HAHHWH SIBJICHUA TPUPOJIBI, B POPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM [UIsl pellieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0pOBBIO U
MIPUPOJHOM CpeliE;

BJIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBII O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHCIICHUs, XUMHYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NINYecKas, BOJOPOJHAs),
KpUCTAJUITMYECKasi  peléTka, TUIMBl XUMHYECKHUX  pEaKlHil, pacTBOp, 3JIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKON peakliiy, XMMUYECKOE paBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHsI AIEKTPOIUTUIECKOM
auccouranuu, nepuoandeckuii 3akon Jl. M. MenaeneeBa, 3aKOH COXpaHEHHs] MACChI BEILECTB,
3aKOH COXPAHEHHUS U NPEBPALLCHUS HHEPTUU NPH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUN S3BIK XMMHHM, MHPOBO33PDEHUYECKUE 3HAHHUS, JIEXKAllHe B OCHOBE NOHUMAaHUsA
NPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJCHUS O CBOMCTBAX,
cocTaBe, TIONyYeHUU M 0€30MaCHOM HUCIOJb30BAaHUU BAXKHEUINX HEOPTAHMYECKUX BEIICCTB B
OBITY U IPAKTUYECKON ACITETLHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABIMBAThH
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
dbopMyn BemIECTB W ypaBHEHUN XHUMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) um TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKHX BEIIECTB (yrapHbI Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BeCTh, HErami€Has H3BECTb, MUTHbEBAas COJA, MUPUT U
Jpyrye);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XUMHUECKOM CBSI3M (KOBaJCHTHAsI, HOHHAs,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHHUSIX, TUI KPUCTAUNIMUYECKOW PEIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
M0 WX COCTaBY K OMpeACeNEHHOMY KIIACCy/TPYIINe COeNUHEHUHN (ITPOCThIC BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CMBICH Mepuoguveckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (PYHKIIUY;

c(OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh OJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 3J1eMeHTOB 1—4 nepuooB [leproanueckoil cucteMbl XUMUYECKHUX 35ieMeHToB []. U.
MenneneeBa, HMCHOIb3YyS MOHSTHS «S-, P-, d-DJIEKTPOHHBIE OpPOUTANN», «IHEPreTUUYECKUE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB U UX



COEMHEHUH MO nepruoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB, MOJITBEPXKJATh CYIIECTBOBAHHWE I'€HETHYECKON
CBS3M MEXJy HEOPraHMYeCKHMHU BEIIeCTBAMU C TIOMOIIbIO YpPaBHEHUN COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU 10 PA3TUYHBIM
npu3HakaM (YHCIIy W COCTaBYy pEarupyrolux BEHIECTB, TEMIOoBOMY J(MQeKTy peakuuw,
M3MEHEHUIO CTENeHEH OKUCICHUS 3JIEMEHTOB, 00PaTUMOCTH peaKkli, YIacTHIO KaTaln3aTopa);

c(OpPMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEAKIUN Pa3IMYHBIX TUIOB, MOJIHBIC
U COKpamEHHbIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TH
peakuuu UAYT 10 KOHIIA,

c(OpMUPOBAHHOCT YMEHUN MPOBOAMTH PEAKIUHU, MOATBEP)KIAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, pPACMO3HABATH OMNBITHBIM TYyTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ToCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OajgaHca ITUX PeaKIuil;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIMH OT
pa3au4YHbIX (DAKTOPOB; XapakTep CMEIICHHs XWMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOLIECCHI, JIEKaII[Ie B OCHOBE
MPOMBINUICHHOTO TOJYYeHHUS CEPHOM KHUCIIOTHI, aMMHaka, a Takxke CcHopMHpPOBAaHHOCTH
MPECTaBICHU 00 OOIMX HAYYHBIX MPHUHIMIIAX M IKOJIOTUYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBas JI0Js BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHHH TIa30B IMPH XUMHYECKUX
pEaKIMIX, MacChl BELIeCTBA I 00bEMa Ia30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO A (deKTa peakiny Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, MPEBPAILEHUS U COXPAaHEHUS YIHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(pa3nokeHue TEpoKCHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAETICHUE CpPeabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATBHOI'O MHIUKATOPA, BIUSAHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIu, peaklUd HOHHOrOo OOMEHa, KAaueCTBEHHbIC pPEaKklUH Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS, pPEIIeHUE 3KCIePUMEHTAIbHbBIX
3amady mo temaM «Mertamib»y U «HemeTamiael») B COOTBETCTBHH C MPAaBWJIAMU TEXHUKH
0€30I1aCHOCTH MPH OOPAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyIOBaHUEM, IPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYH HH(OpMaIHio,
MOJTy4aeMYIO U3 Pa3HbIX HCTOYHHUKOB (CPEJCTBAa MACCOBOM KOMMYHUKAIMH, IHTEpHET U IPYTrUX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOTo
MOBeEeHNA B OBITY M TPYAOBOM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel NMPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI



OIpe/IeNEHHBIX BEIECTB, MOHMMas cMblca nokasarens [11K, nmoscHATs Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALEHUS UX BPEIHOIO BO3ACHCTBUS Ha OPraHU3M YEI0BEKA;

Ui 00YYaroIUXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37J0POBbS: YMEHHE MPUMEHSTH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUI;

JUIS CJIENIBIX U CJIA00BUIAIIUX 00yUarOIIUXCsl: YMEHUE UCII0JIb30BaTh PEIbEPHO-TOUEUHYIO
cucremy o0o3Hauenuit JI. bpaiins mis 3anucu xumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHMUE (nepsoe noayroaue)

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX COEIMHEHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHbIe YriIeBOAOPOIbI — AJTKAHBI 2
29 HenpenenbHbie yrieBoaopOIbl: alKEHbI, 6 |
' AJIKaJIMEHBI, aJIKMHBI
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U 3 |
) ux repepaboTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHN s
3.1 Cruptel. Genon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' CnoxHbie 3hUpbI
33 VYrieBoibl 3 1
Hroro no pazneny 13




Pa3nen 4. A3oTconepxkaime opranudeckme coeJMHEeHUs1

4.1 AMHHBI. AMUHOKHCITOTBL. benku 3
Hroro no pazgeny 3
Pa3znea S. BoicokoMoieKkyJIsipHbIE COeINHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




Bropoe noayroaue

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypcsbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
anemeHToB /I. 1. Menaeneesa
12 Crpoenue BemiecTBa. MHOTOOOpasue 4
) BEILIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazneny 13
Pa3nesn 2. Heoprannyeckasi Xumust
2.1 Merannsl 1
2.2 Hemeramnsl 1 1
)3 CBs13b HEOPTraHUYECKUX U OPTaHUYECKHUX )
) BEILIECTB
Hroro no pazneny 17
Pa3gen 3. XuMus 1 :Ku3HbL
3.1 XuMHUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




INIOYPOYHOE IIJTAHUPOBAHMUE (nepsoe mosayroaue)

Kosun4yecTBo 4acos JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypora Bcero Konrposeupie  Tpakriteckue ili‘sy‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoThI padoThI pecypesI
| [IpenMeTt opraHuyecKoil XuMuu, e€ |
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUs OPraHUuYECKUX
2 coenquHeHuil A. M. Bytneposa, e€ 1
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux Bemects. HomeHnknarypa 1
(cucremarnyeckas) ¥ TPUBHAJIbHBIE
HAa3BaHUs OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUU P
5 MertaH u 3TaH — OpocTeuIe |
MIPEJICTABUTENH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUWJIEH U MIPONUJIEH — MPOCTEUIIINE |
MIPEJICTABUTENH AJIKEHOB
2 [IpakTuueckas padota Ne 1. «Ilomyuenue | |
STUJIEHA U U3YYEHHE €T0 CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKUHBI; COCTaB U OCOOEHHOCTH
CTPOEHHSI, TOMOJIOTHYECKHI PSII.

10 N
ALEeTUIIEH — NPOCTEUIIHI
MIPEACTABUTEND AIKHHOB

1 Brpluncnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuun

12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnyeckas cBsI3b yrieBOJOPOAOB,
MPUHAJIEKAIUX K PA3IMYHBIM KJIaccaM
[IpupoaHble HICTOYHUKY YIIIEBOAOPOIOB:

14 NPUPOHBIH ra3 U MOIMyTHBIE He(TIHbIC
ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKY YIIIEBOAOPOIOB:

15 NPUPOHBII ra3 U MOMyTHbIE He(TIHbIE
ras3sl, HepTh ¥ IPOJYKTHI €€ mepepaboTKu

16 KonTponbHas pabota no pazaeny
«YTIIeBOIOPOABD)

17 [IpenenbHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI U 3TaHoJ1. BogopoaHas cBA3b

13 MHOroaTOMHBbIE CIIUPTHI: ITUIIEHTIIUKOJIb
U TJIMLEPUH
DEHOJ: CTPOEHUE MOJIEKYJIbI,

19 bu3NYecCKre U XUMHUYECKHUE CBOMCTBA,
IPUMEHEHNE

20 Anpaeruasl: GopManIbAeTUuI U

arneTanbaerna. AneTod




OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE

21 KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

2 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD)
CreapuHOBas 1 OJIEUHOBASI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBpb11a Kak CoJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe NSHCTBHE
CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' MUAPOIN3 CIOKHBIX
3¢upoB

26 Kupsl: runponus3, npuMeHeHue,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCUpUKaLU.

27 Baxwuelime npeacraBuTeNn: Ti0K03a,
bpykTO3a, caxapo3a

73 Kpaxmai u nienirono3a kKak npupoHbie
MOJIMMEPHI
KonTtponbHas pabora no pazueny

29 «Kucnopoacoaep:xaiiue opraHuyecKue
COEIUHEHUS

30 AMWHBI: METWJIAMUH U aHUJIUH
AMUHOKHUCIOTHI KaK aMm(pOTepHbIS

31 OpraHUYECKUE COCAUHEHUS, UX
Ouosnoruueckoe 3HadeHue. [lentumbr

30 benku xak npupoaHbIe

BBICOKOMOJICKYJIAPHBIC COCANHCHUA




3 OcHOBHbIE IOHATHS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1
[ImacTMaccsl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

[MPOI'PAMME




Bropoe noayroaue

Ne
n/ | Tema ypoka
n

KoanuecTBO 4acoB

KonTpoa
bHbIE

Bce

ro
padoTbI

IIpakTuye
CKHe
padoThI

Jara
usyde
HUSA

DJIEKTPOHH
ble
uudgposbie
oOpa3oBareJ
bHbIE

pecypchl

XUMUYECKUH
3JIEMEHT. ATOM.
1 DJIEKTPOHHAS
KOHpUryparus
aTOMOB

[lepuoanueckuit
3aKOH U
[Tepuoanueckas
cucreMa
XUMHYECKUX

2 anemeHToB /1. U.
MeHnpaeneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
M3MCHCHUS
CBOIMCTB
XHUMHUYECKHX
DJIEMEHTOB U UX
COCTMHEHUHN I10
rpynmnam u

3 MepHOJIaM.
3HayeHue
MEePUOIUYECKOTO
3aKOHA M CUCTEMEI
XHUMHUYECKHX
anemenToB ..
Menneneena B
Pa3BUTHHU HAYKH

Crpoenue
BEILIECTBA.
Xumuueckas

CBSI3b, €€ BUHI,




MEXaHU3MbI
o0Opa3oBaHUs
KOBAJICHTHOM
CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTS.
DNeKTpooTpHULIaTe
JIbHOCTE. CTEreHb
OKHUCJICHHS.
BemectBa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJISIPHOTO
CTPOCHUS

ITonsrue o
JIUCTIEPCHBIX
CHCTEMax.
HctunHBIC N
KOJIJIOUTHEIE
pacTBOPBL.
MaccoBas mois
BCIIICCTBA B
pactBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIUHCHMI.
I'emeTmueckas
CBSI3b
HEOPTaHUYECKUX
BEIIIECTB,
Ppa3InYHBIX
KJIaCCOB

Knaccudukamms
XHUMHYICCKHIX
peakuuii B
HEOPraHUYECKOU U
OPraHUYeCKOU
XHMUH. 3aKOH
COXpaHEHUs
MACCEI BEIIICCTB;
3aKOH COXPaHEHHUs
Y MIPEBPAILCHUS
SHEPTUHU NMpU




XUMHNYCCKUX
peaKIusx

CxopocTh
peakuuu.
OO0partumsbie
peaxuuu.
XuMu4eckoe
paBHOBECHE

10

[IpakTnueckas
pabora Ne 1.
«Bnusinue
Ppa3IUYHBIX
¢daxTopoB Ha
CKOPOCTh
XUMHYECKON
peakuumn»

11

DNEKTPOIUTHUECK
asi AMccoIanysl.
[TonsiTue o
BOJIOPOJHOM
nokazatene (pH)
pacTBopa.
Peakiium nonunoro
obOmena. I'maponus
OpPTaHUYECKHUX U
HEOPraHMYECKUX
BEIIECTB

12

OKHCIMTENBHO-
BOCCTAHOBUTEIIHH
bI€ PEAKIINH.
[Tonsitue 06
3JIEKTPOJIU3E
pacIiaBoB u
pacTBOPOB coJieit

13

KonTtponbHas
paborta mo pazueny
«Teopetnueckue
OCHOBBI XUMUU»

14

Mertamisl, ux
MOJIOKEHUE B
[lepronnueckon
cucremMe




XAMHYECKHUX
anemeHToB /l. W.
MenpaeneeBa u
0COOEHHOCTH
CTPOCHHUSI aTOMOB.
OO0mue
buznveckue
CBOMCTBaA
METAaJLJIOB

15

CnaBbl METAIIIOB.
DIIEKTPOXUMHUYECK
Ul pAan
HaIpsHKEHUN
METaJIOB

16

XuMudeckue
CBOICTBA
BaKHEHIITNX
METaJIJIOB (HaTpU,
KaJIni, KaJbIni,
MarHui,
QIIOMUHUI) U UX
COCTMHEHNN

17

XuMHUyecKue
CBOICTBa Xpoma,
MEIU U UX
COE€IUHEHUI

18

Xumudaeckue
CBOMCTBA LIMHKA,
JKeje3a U ux
COC€IUHEHUI

19

[IpakTnueckas
pabota Ne 2.
"Peienue
3KCHEPUMEHTAIbH
BIX 33/1a4 MO0 TEME
«Metamibi»"

20

Hewmerannsl, ux
MOJIOKEHHUE B
[lepronnueckon
cucreme
XUMHYECKUX
anemenToB 1. U.




MenneneeBa n
0CO0EHHOCTH
CTPOCHHUS aTOMOB

21

®dusznyeckue
CBOMCTBA
HEMETaJIOB.
Amnotponus
HEeMeTaJIoB (Ha
npuMepe
KHCIIOPO/Ia, CEPBL,
dbocdopa u
yriieposia)

22

XuMHuecKkue
CBOMCTBa
rajoreHoB, CEPbI U
UX COEOUHEHUN

23

XUMHUYECKHUe
CBOICTBa a30Ta,
dbocodpa u ux
COECTMHEHNN

24

XuMHuecKkue
CBOMCTBA
yriaepoja,
KpPEMHUS U UX
COCTMHEHNN

25

IIpumeHeHue
BayKHEHIITNX
HEMETAJLJIOB U UX
COECTUHEHNN

26

O06o06mIcHuE U
CHCTEMAaTHU3allH
3HAHUM T10 TeMe
«Hemerammsy.
Brrancaenus mo
ypaBHEHUSAM
XHUMHYICCKHIX
peaxkuuii u
TEPMOXHUMHUYECKHUE
pacuérsl

27

[IpakTnueckas
pabota Ne 3.
«Pemenue




IKCIIEPUMEHTAILH
BIX 3a/1a4 110 TEME
"HemeTamas"»

28

KonTponbHas
pabora o Temam
«MerTaie» U
«HemeTamnny

29

Heopranuueckue u
OpraHHyYecKue
KHCJIOTHI.
Heoprannueckue u
OpraHUYEeCKHe
OCHOBaHUS

30

AmdoTtepHbIe
HEOPTraHUYECKUE U
OpraHUYEeCKHe
COCIMHCHMUS.
I'enernueckas
CBS3b
HEOPTaHUYECKUX U
OpraHNYEeCKHUX
BCIIICCTB

31

Ponp xumun B
obecrnieueHN
9KOJIOTHYSCKOH,
SHEPreTUYECKON 1
MMUANIEBOU
0e30MMacHOCTH,
pa3BUTHU
MEIULIMHBI

32

[IpencraBnenus o0
00IIMX HAYyYHBIX
MPUHIIATIAX
MPOMBINIIICHHOTO
MOJTyYeHUS
BayKHEHIITNX
BEIISCTB

33

Yenosek B MUpE
BEILIECTB U
MaTepHaoB

34

XuMUS U 30pOBbE
JelnoBeKa




OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

34
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