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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o XuMuU Ha YpOBHE CPEAHETO o01Iero oopazoBanus paspadoTaHa Ha
ocHoBe ®enepanibHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 oOpa3oBaHuu B
Poccuiickoii  ®enepanuuy», TpeOoBaHUW K pe3ylbTaraM OCBOCHHS (deneparbHON
oOpa3zoBaTelbHOM MporpamMmbl  cpeaHero obmiero oopazoBanus (DPOII  COO),
npencTaBlieHHbIX B DeepanbHOM rocy1apcTBEHHOM oOpazoBarenbHoM ctanaapre COO,
¢ yuérom Konnenuuu mnpenogaBaHus y4deOHoro mpeamera  «XUMUS» B
oOpa3oBaTeibHBIX opraHuzauusax Poccuiickoil Denepanuu, peaqu3yrolMX OCHOBHBIE
oOpa3oBaTeiabHble MPOrPaMMbl, M OCHOBHBIX TOJOXXKeHUN «CTpareruu pa3BUTHSA
BocniuTanus B Poccuiickoit @eaepanmu Ha nepuon 1o 2025 roga» (Pacnopspkenue

IIpaButenbcTBa PO o1 29.05. 2015 N 996 - p.)

OcHOBY MOJX0J0B K pa3paboTKe MporpaMMbl IO XMMHUHU, K ONPEAEICHUIO 001Ien
cTparerud OOy4eHHs, BOCIMTAHMS M Pa3BUTUS OOYYAIOIIMXCA CPEACTBAMU y4E€OHOIO
npenmera «Xumusa» gng 10-11  kmaccoB Ha  0a30BOM  YpOBHE  COCTaBWIJIU
koHuentyanbuble nonoxkeHuss OI'OC COO o B3aMMOOOYCIOBIEHHOCTH —LENEH,
CONEpKaHUs, pe3ynbTaToB oOOydeHUs M TpeOOBaHWH K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

B cooTBercTBUM € AaHHBIMHM MOJIOKEHUSMU NporpaMma Mo XuMHH (0a30BBIif
YPOBEHb) Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHuUsA:

yCTaHABJIMBAET 00s3aTenbHOe (MHBApUAHTHOE) TNPEIMETHOE COJEp’KaHue,
OIpEAEIIIeT KOJIUYECTBEHHbIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKHU HA KaXKIOM 3Tare
M3YYCHHS TIPEAMETa, MPeIyCMaTPpUBAECT MPUHIIMIIBI CTPYKTYPUPOBAHUSL COJACpPKAHUS U
pacnpeieseHus ero Mo Kjiaccam, OCHOBHBIM pa3zeliaM U TeMaM Kypca;

na€T IMpUMEpPHOE paclipelielieHe y4eOHbIX YacOB MO TEMAaTUYECKUM pasJielaM,
PEKOMEHIYET MPUMEPHYIO MOCIEAOBATEIbHOCTh M3YYEHHUs OTAENbHBIX TEM Kypca C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTMKM y4eOHOro mpolecca,
BO3pACTHBIX 0coOeHHOCcTel oOydaromuxcs 10—11 kimaccos;

JTAET METOJMYECKYI0 HMHTEpIPETAlrIO IeJIe M3y4eHHs] NpeIMeTa Ha YpPOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHUCTEME CpEIHEro  oOmiero  oOpa3oBaHMS,
COJIEPXKATENIbHOM XapaKTEPUCTUKH TUJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHOW MpOrpaMMbl  CpelHero oomero oOpa3oBaHusl  (JIMYHOCTHBIX,
METanpeIMEeTHBIX,  MPEAMETHBIX),  OCHOBHBIX  BHJIOB  y4e€OHO-TIO3HABATEIbHOMN
NESATENbHOCTH O00Yy4Yarollerocsi MO OCBOEHUIO cojepkaHus mnpeaMera. Ilo Bcem
Ha3BaHHBIM MO3UIMSAM B TMPOrpaMMe IO XUMHUHU COONIOZCHAa NPEEMCTBEHHOCTh C
dbenepanbHO paboueil MporpaMMoil OCHOBHOT'O 00IIIEro 0Opa30BaHUs MO XUMUU I 8—
9 kytaccoB 00pa3oOBaTEIBHBIX OpraHU3aIui, 0a30BbIil YPOBEHB).

XuMHuuyeckoe oOpa3oBaHUE, MOTYyYaeMOE BBIITYCKHUKaMU 00I1e00pa3oBaTeIbHOM
OpraHu3alliy, SBJISETCS HEOTHEMIIEMOW YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBEepIIAIOIIMM 3TallOM peajM3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LIETOCTHOW CUCTEME XMMUYECKOro 00pa3oBaHus. JTU
LEHHOCTH KacaloTCA IMO3HAaHMS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U
oOmel KynbTyphl 4YEJIOBEKa, a TaKKe AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3J0pOBbIO M TNpUpOAHOW cpeae. Peanusyercs xumuueckoe 00Opa3oBaHHUE
oOyyaroluxcss Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs CPEeICTBAMU Y4E€OHOTrO



npeamera «XuMHUs», COAEPKAHUE U TOCTPOCHHE KOTOPOIO OIPEAENEHBl B IIpOrpamMme
10 XUMUU ¢ YIETOM Crielu(UKU HAYKH XUMUU, € 3HAUCHHSI B TIO3HAHUH MPUPOJLI U B
MaTepHAIbHOM XU3HHU OOIIECTBA, a TaKXKe C y4y€TOM OOIIMX Ieie M MPUHIIMIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpEIHEr0 o01ero oopa3oBaHus B
Poccuiickoii ®@enepanuu. Tak, Hanpumep, npu GOPMUPOBAHUU COJEPIKAHUS MpEaMETa
«XUMUS» YUYTEHBI CICTYIONINE MOJ0XKEHUS O Crieln(PUKe U 3HAYCHUN HAYKU XUMUU.

XuMusi KaKk 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HrpaeTr ocoOyr poyib B
COBPEMEHHOW IMBWJIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepuaabHOM KynbTyphl. OHa
BHOCHUT CBOH BKJIaJ B (POPMHUPOBAHUE PALIMOHATLHOIO HAYYHOTO MBIIIUICHUS, B CO3/JaHUE
[IEJIOCTHOTO TMPEJCTaBIEHUSI 00 OKpY)KalolleM MHpe KaK O €IMHCTBE MPUPOJLI U
YyeJioBeKa, KoTopoe (GopMHUpyeTcsi B XMMHU Ha OCHOBE IMOHHMMAaHHUS BEIIECTBEHHOIO
COCTaBa OKPYXKArOUIEro MHUPA, OCO3HAHUS B3aUMOCBA3U MEXKIAY CTPOECHUEM BEIIECTB, UX
CBOMCTBAaMHU U BO3MOXXHBIMH 00JIaCTSIMU PUMEHEHHS.

TecHO B3aMMOAECWUCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHUS CTajia
HEOTHEMJIEMON YacTbI0 MHUPOBOW KYJIBTYPhl, HEOOXOAMMBIM YCIOBHEM YCIIECITHOTO
Tpyla W JKU3HM KaxXJaoro ujaeHa oOmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3uJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTHWI HAMNpaBJ€HA HA PEIIEHUE TII00aTbHBIX
npo0JieM YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPIE€TUUECKOM, MUIIEBOH,
AKOJIOTHYECKOM 0€30MMacCHOCTH U OXPaHbl 310POBbSI.

B coorBerctBUM ¢ 0OmMMH LETSIMU M TPUHIMIIAMU CPEIHEr0 OOIIEero
oOpaszoBanus cojaepxxanue mpeamera «Xumus» (10-11 xmaccel, 0a30BbI YPOBEHb
U3YYCHHS) OPHEHTHUPOBAHO TPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
o0y4Jaronmxcs, HeOOXOAUMYIO MM JJIsi BBIPAOOTKM MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIEUIHOTO BKJIIOUYEHHUS! B KU3Hb COIMYyMa, MPOAOAKEHUS OOpa30BaHUsA B Pa3IUYHBIX
00J1aCTsX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocrapistoliuMu ~ IpeaMeTa «XUMHsS»  SBIAIOTCA  0a30Bble  KypChl  —
«Oprannveckas xumus» U «OOmas W HeopraHWYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp’KaHUs KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAayKH: cHUCTeMa
3HAHUW 10 HEOPraHUYECKOM XMMHUHU (C BKIIOYEHUEM 3HAHUW M3 OOIed XUMUM) U
Ooprann4yeckom xumuu. DOpMHUpPOBAHME [AHHOW CHUCTEMbl 3HAHUKA NPU H3YUYECHUHU
npenMera 00ecreyuBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOTr0oOpa3us BEUIECTB Ha
OCHOBE OOIIHX TMOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa cojaepxkaHusi KypcoB — «OpraHudeckas xumus» u «OOmas u
HEOpraHUYeCKas XUMUs» chOpMHUPOBAHA B MPOTpaMMe 10 XUMHUH Ha OCHOBE CUCTEMHOTO
MoJX0/la K UW3Y4YEHHI0 Yy4yeOHOro wmarepuasia ¢ OOYCIIOBJIEHA HCTOPHUYECKHU
000CHOBAHHBIM PAa3BUTHEM 3HAHUMN Ha OMPE/CIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B
KypCc€ OPraHMYECKONM XMMHH BENIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUECKOU
TEOPUU CTPOEHUS OPTaHUYECKUX COECIUHEHMI, a TAKKE€ HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEACTaBICHUN O CTpOeHHH BelecTB. CBefeHus 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CJOXKHBIX OHMOIOTHYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4ecko XHWMHUM IIOIy4aroT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OONIEro oO0pa3oBaHUsl MEPBOHAYAIbHBIC
NPEICTaBIICHU O XUMHUYECKOM CBS3HM, KIACCU(PUKAIMOHHBIX NPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOCHUS, 0 XUMHUYECKOU PEAKIINH.

[lon HOBbIM yrjaom 3peHuss B npenMere «Xumus» 0a30BOTO  ypOBHS



paccMaTpuBaeTCs  M3YYEHHBIH Ha  YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOPETUYECKHA MaTepuaid M (PaKTOJIOTHUYECKHE CBEICHUS O BEIIECTBAX M XUMHUYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «O0111as 1 HeopraHu4eckas XuMush» 00ydaronumcs
NPEAOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE TMEPUOAUYECKOrO0 3aKOHA  C
OOIIETEOPETUYECKUX M METOAOJIOTUYECKUX TO3UIMH, TIy0XkKe IMOHSATh HCTOPUYECKOE
u3MeHeHUe (QYHKIMI HTOro 3akoHa — OT o0oOmarmeil g0 OOBIACHSIIMEH U
MIPOTHO3UPYIOLIEH.

Enunas cucrtema 3HaHMNA O Ba)KHEMIIMX BEIIECTBaX, MX COCTaBe, CTPOCHHH,
CBOMCTBaX W TMNPUMEHEHUH, a TaKXKe€ O XHUMHYECKUX PEeaKIUiX, HUX CYHUHOCTH H
3aKOHOMEPHOCTAX IpOTeKaHus JomnosHseTcss B Kypcax 10 m 11 kmaccoB sneMeHTaMH
COJIepKaHMsl, UMEIOIUMH KYJIbTYPOJIOTHYECKUN U MPUKIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XUMHH C APYTUMHU HayKaMH, PaCKpBIBAIOT €&
pOJib B TO3HABATEIbHOM W MPAKTUYECKOW JEATENHHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSI K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX
NPWIOKCHUH XUMUHU, MOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XMUMHUEH, KPUTHUECKH OCMBICIUBATH
nHGOPMAITUIO U IPUMEHSATH €€ JIJIs1 TOTIOJTHEHU ST 3HAaHUH, PEeIICHUS HHTEIUICKTYIbHBIX U
AKCIIEPUMEHTAJILHBIX HCCIIEIOBATENbCKUX 3a1ad. B 1enom conepxaHue y4eOHOro
npeamera «XuMUs» JaHHOTO YPOBHSI MU3YyYEHHUS! OPUCHTHUPOBAHO Ha (OPMUPOBAHHUE Y
00yYaronIMXcsi MUPOBO33PEHUECKON OCHOBBI ISl TOHUMaHUsT PHIIOCOPCKUX UACH, TAKUX
KaK: MaTepuajbHOE€ E€AMHCTBO  HEOPraHMYEeCKOr0 W  OpPraHWYecKoro  Mupa,
OOYCJIOBJIGHHOCTh CBOMCTB BEIIECTB WX COCTAaBOM M CTPOCHUEM, TI03HABAEMOCTh
NPUPOAHBIX SIBICHUU MYyTEM HKCIIEPUMEHTA U PEHICHUS] TPOTUBOPEUHI MEXITY HOBBIMHU
dbakTaMd M TEOPETUUYECKUMHU NPEANOCHUIKAMHU, OCO3HAHUE POJIM XHMMHHU B PEUICHUU
HKOJIOTUYECKUX TMPOOJIEM, a TaKXke MpoOjeM cOepeKeHHs] dHEPreTUUECKHUX PECYpCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUN U MAaTepUaJIOB.

B mane pereHust 3a1ad BOCIIUTAHUS, PA3BUTHS U COLMATU3ANHA 00 yJarOIIUXCS
MPUHSATHIE POTPAMMOM MO XUMHH TOJIXO/IbI K ONPEIETICHUI0 COJAEPKaHMsI U TOCTPOCHUS
npeaMeTa NpeaycMaTpuBalOT (OPMHUPOBAHUE YHUBEPCAIbHBIX Y4Y€OHBIX JIEWCTBUH,
UMEIoIUX 0a30BO€ 3HAYEHUE JJIs PA3IMYHBIX BHUJIOB JCSITEIBHOCTU: PEIICHUs MPoOeMm,
MOMCKA, aHaIu3a U 00paboTKM MHQpOpPMAITUU, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITA
MIPAKTUYECKON W MCCIIEIOBATEIbCKOM AEATENBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B
MO3HAHUU XUMUHU.

B mpaktuke mnpenomaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHsS TaK M HA YPOBHE CpEIHEro o0Imero oOpa3oBaHHUs, IPH ONPEICICHUH
COJICPKATENIbHOM  XapaKTepUCTUKU Ieell  M3ydeHusi MpeaMeTa HampaBiIeHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJAWIIMOHHO TpU3HAETCS (QopMUpOBaHUE OCHOB
XUMHUYECKOM HAyKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTU YENIOBEKAa M KakK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C
METOJIMYECKOW TOUYKH 3PEHUS TAKOM MOJAXOJ K OIPEACIICHUIO LIEJIEN U3YUYEHHUsI PeaMETa
SIBJISIETCSI BIIOJIHE OIPaBJ/IaHHbBIM.

CornacHO TaHHOM TOYKE 3PEHUs IIaBHBIMU LEJIIMU U3YUYEHUS MpeIMeTa «XUMUS»
Ha 6a3oBoM ypoBHe (10-11 ki1.) sBISAIOTCS:

dbopMupoBaHHUE CUCTEMbl XMMHUYECKUX 3HAHUW KaK BaKHEWIIeH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPa, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE MOHSTHS,



(byHIaMeHTalIbHbIE 3aKOHbI W TEOPUM XUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE HU
NOHMMAaHUE CYUIHOCTU JOCTYMHBIX OOOOLIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBJICHUS;

(opMHpOBaHME W PA3BUTHE IMPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKMX peaKklUHUid, HEOOXOIMMBIX s NpUOOpPETeHHUs yMEHUU
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHYECKUX SBJICHHHA, HMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IIOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM H
OOBSICHEHHEM XHMHUYECKOTrO 3KCIEPUMEHTA, COOJIIOJICHUEM TMpaBuil O€30MacHOro
oOpaleHus ¢ BEIeCTBaMH.

Hapsimy ¢ sTuM conep)karelibHasi XapaKTEpUCTHKa LeNedl W 3aJad HU3ydyeHus
npeIMeTa B MNpOrpaMMe IO XMMUU YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMU TIPUOPUTETAMH B CHUCTEME cpenHero oomero ooOpazoBanus. CerogHs B
NPEnoJaBaHUU XUMUU B OOJBIIEH CTENEHH OTAAETCS MPEANOYTEHHUE MPAKTUUECKON
KOMIIOHEHTE COJepKaHusi O0y4YeHUs, OPUEHTUPOBAHHON HA MOJATOTOBKY BBIITYCKHHKA
OI0IIe00pa30BaTENbHOM  OpraHU3alliM, BIAJCIONIET0 HE HAO0OpOM  3HaHUWM, a
(YHKIIMOHATBHOW TIpPaMOTHOCTBIO, TO €CThb CHOCOOAMHM U YMEHHUSIMH aKTHBHOTO
NOJIYYEHUs] 3HAHUN U NPUMEHEHUS UX B peajbHOW KU3HU Ul PELICHUs MPaKTUYECKUX
3a/1ay.

B oroii cBsA3M mpu u3ydeHUH IpeaMera «XUMUS» JOMUHHUPYIOLIEE 3HAYCHHE
IpUOOPETAIOT TaKKUe LEIU U 3a7a4l, Kak:

ajanrtanus OO0yYaloIIMXCs K YCJIOBHSM JMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(opMUpOBaHUE MHTEIUIEKTYaJbHO PA3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIbHOMY HPHUHATUIO I'PAMOTHBIX PEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM;

(dbopMHpoBaHUE y 00YYaIOIIUXCS KIIOYEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETEHIIM),
UMEIOIUX YHUBEPCAIbHOE 3HAYEHHE JUIS PA3JMYHBIX BUIOB JIEATEIBHOCTH: PEILICHUS
npoOjeM, TIOMCKa, aHajau3a W o0paboTKu uWHOpMAIMK, HEOOXOAUMBIX IS
NPUOOPETEHHs OMbITA ACSITEIBHOCTH, KOTOpas 3aHUMAET Ba)XKHOE MECTO B IMO3HAHUHU
XUMHM, a TaKXke JUIsl OLEHKH C MO3ULIMH 3KOJIOTMYECKOM Oe30MacHOCTH Xapakrepa
BJIUSIHUSL BEIIECTB M XHMMUYECKHX IPOLIECCOB HA OPraHU3M 4YeJIOBEKa W MPHUPOIHYIO
cpeny,

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, MHTEUIEKTYAlIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN O00y4YaromuXCsi: CIIOCOOHOCTH CaMOCTOATEIBHO NpHUOOpeTaTh HOBBIC
3HaHUS O XMMHU B COOTBETCTBUHM C >KM3HEHHBIMU IMOTPEOHOCTSMHM, HCIOIb30BATh
COBpEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTMM JUIsl MOWCKA M aHalu3a Y4YeOHOUW u
HAYYHOTIOMYJISIPHON MH(POPMAIIUU XUMUYECKOTO CO/IePKAHMS;

¢bopMupoBaHUE U pa3BUTHE Yy OOYHYAIOIIMXCS ACCOLMATUBHOIO U JIOTMYECKOIO
MBIIIJIEHUS, HAOIIOJATENbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPH IUIAHHPOBAHMM U MPOBEIECHUU XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy  OOyyaroluxcs  YOeKIEHHOCTH B  T'yMAaHMCTHYECKOM
HaNpaBJIE€HHOCTH XHUMHH, €€ Ba)XXHOM pOIM B PELIEHUH TIJI00ANbHBIX MpoOseM
PAlMOHAIBHOTO MPUPOAOINONb30BAHNS, MOMOJHEHUSI HHEPreTUYECKUX pPEeCypcoB U
COXpaHEHHUs TMPHUPOJAHOIO PABHOBECHs, OCO3HAHUs HEOOXOJUMOCTU OEpEeKHOro



OTHOIICHUS K TPUPOJC M CBOEMY 3J0POBBIO, a TaKKe MPUOOPETCHUS OIbITa
WCTIOJIb30BaHUS MMOTYYEHHBIX 3HAHUM IS TIPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIUsX,
CBSI3aHHBIX C XUMHUYECKUMHU SIBJICHHUSIMH.

e w 3amaum  wW3y4deHUs TMpeaMera «XHUMES» TOIYYWIA TOAPOOHYIO
METOJIMYECKYI0 HHTeprpeTanuio B paszaene «l[lmanupyembie pe3ynbTaThl OCBOCHHS
NPOrpaMMbl 10 XHUMHH», Onarogaps dyeMy oOecIriedeHO 4YETKOE IMPEACTABICHHE O TOM,
KaKue 3HaHUS U YMEHUS UMEIOT MPSMOE OTHOIIEHUE K peaslu3aIllii KOHKPETHOM IIeTH.

B yuebHOM maHe cpemaHero oOmiero oopazoBaHusi mMpeaMeT «XuMus» 0a3oBOro
YPOBHS BXOAWT B COCTaB MPEAMETHON 00acTn «ECTECTBEHHO-HAYYHBIE PEIMETHI.

OO6muiee yuCiIO YacoB, PEKOMEHIOBAHHBIX ISl M3ydeHus xumuu B 11 kiacce — 68
yaca (2 Jac B HEJIEIIO0).



COAEPKAHUE OBYYEHUA

11 KJIACC

Teopernvyeckne 0CHOBbI XUMHUH

XHUMHUYECKUI 3JIeMEHT. ATOM. Sipo aroMa, M30TONbl. DJIEKTPOHHAs 000J0YKa.
DHepreTuvyeckue ypOBHH, MOAYPOBHH. ATOMHBIC opOuTaiu, S-, P-, d- 3JIEMEHTHI.
Oco0OeHHOCTH pacmhpenereHusi SJIEKTPOHOB IO OpOUTamsiM B aToOMax 3JIEMEHTOB
MEPBBIXYETHIPEX NEPUOMIOB. DJIEKTPOHHAS KOH(DUTypalrs aTOMOB.

[lepronnueckuit 3akoH U llepuoanueckas cucremMa XUMHYECKUX 3JIEMEHTOB
JA.1. MenneneeBa. CBs3b NEPUOIMYECKOTO 3akoHa U llepuogmyeckoil cucTemsl
xuMHueckux 3yemeHToB .M. MenaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUSI ATOMOB.
3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHUYECKHX J3JIEMEHTOB U 00pa3yeMbIX HMHU
MIPOCTBIX U CJIOYKHBIX BEIIECTB MO TPyNIlaM M MepuoiaM. 3HaYC€HHUE NEPUOANYECKOTO
3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BenecTBa. XMMUYECKas CBSI3b. Buabl XUMHUECKOM CBSI3U (KOBaJIEHTHAS
HEMoJIApHAs W TOJSpHAsl, HWOHHAs, MeTajuimdeckas). MexaHu3mbl 00pa3oBaHUs
KOBaJICHTHOW XUMHUYECKOHN CBs3M (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). Bogoponnas
CBs13b. BajieHTHOCTB. DNeKTpooTpuaTeIbHOCTh. CTeneHb OKuciaeHus. IoHbI: KaTHOHBI
Y QHUOHBI.

BemiecTBa MOJIEKYJISIpHOTO W HEMOJICKYJISIPHOTO CTPOCHHUS. 3aKOH IOCTOSHCTBA
cocTaBa BeIIECTBA. THUIBI KPUCTAIMYECKHX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEILECTBOT TUIA KPUCTALTUYECKON PEIIETKU.

[Tonsatne o pgucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBasoiis BEIecTBa B pacCTBOPE.

Knaccudukanus Heoprannueckux coenrHeHuid. HoMeHKIaTypa HEOpraHM4eCKuxX
BellecTB. ['eHeTMueckass CBsA3b HEOPTraHUYECKUX BEIIECTB, MNPHHAICKANUX K
Pa3JIMYHBIM KJIaccaM.

Xumuueckas peakius. Kiiaccudukanus XuMrUIecKux peakifii B HEOpraHu4ecKou
U OpPraHUYECKOW XMMHUU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXpPAHEHUS U
MIpeBpaIEeHUs SHEPTUU NP XUMHUECKUX PEAKIIUSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3NHYHBIX (akTopoB. OOpaTuMbIe
peakiuu. XUMHYeCKOe paBHOBecHE. DaKTOPBI, BIUSIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle larense.

DnekTponautnyeckas auccoruanus. CHibHBICE M ciiabble AneKTposmThl. Cpema
BOJAHBIX pACTBOPOB BEUIECTB: KHWCIAsA, HEWTpalbHas, MienouHas. [louamue o
6000poonom nokazamene (pH) pacmeopa. Peaknuum wuoHHOro oOMeHa. [uoponus
HEOpeaHu4ecKux U Op2aHudecKux 6euecms.

OKHCIUTENTHbHO-BOCCTAHOBUTEIIbHBIE — peakiuu. [lonamue 06 snexkmponuse
pacniagos u pacmeopos coneu. llpumenenue s1eKmpoausa.



JKcNepUMEHTAIbHbIE METOIbI M3Y4YeHHS BeleCTB U UX NMpPeBpalleHni

Hemonctpanus Tabmun «llepuonmueckas cuctemMa XUMHYECKHUX  DIIEMEHTOB
.. MeunneneeBay, U3ydeHUE MOJENECH KPUCTAIUIMYECKUX PEUIETOK, HAOJIOACHUE
U OMHMCAHHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3lIOKEHHE MEPOKCHUIA
BOJOpPOJA B IMPUCYTCTBUHU KATAJIM3aTOpPA, OIPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATHHOTO WHAMKATOPA, PEAKIIMA MUOHHOTO OOMEHA), MPOBEICHHE
NpaKTUYECKON paboThl «BnusiHMe paznuyHbIX (PAaKTOPOB HA CKOPOCTb XMMHUYECKOUH
peaKuumny.

PacuérHble 3apauu
Pacuérpl o ypaBHEHHSIM XUMUYECKUX PEAKIMKA, B TOM YHCIIE TEPMOXUMHUYECKUE
PacUEThI, PACUETHI C UCIOJIb30BAHUEM TTOHITHS «MACCOBAs 10JIS BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxenne HemerannoB B Ilepruoanueckon cUCTEME XUMUYECKUX
anemeHtoB J.M. MeHaeneeBa U OCOOEHHOCTH CTpOEHUs aTroMoOB. Duznyeckue
CBOMCTBa HEMETANIOB. AJUIOTPONHUS HEMETAUIOB (Ha MIpUMEpEe KHUCIOpOJa, CEpPHI,
dbocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TajJoreHOB, CEphbl, a3oTa,
docdopa, yriepona U KpeMHUSI) U UX COECAUHEHUN (OKCHUIOB, KHCIOPOACOIEPKAIIUX
KHCJIOT, BOJOPOJHBIX COCTUHEHUI).

[IprmeHeHne BaXKHENUIIINX HEMETAIIJIOB U UX COCUHECHUU.

Meramnbl. Ilonoxxenne MeramuioB B Ilepuonnueckoid cucTeMe XUMHUYECKHX
anemeHtoB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHUSI JIJIEKTPOHHBIX 000JIOYEK
aToMOB MeTaiioB. OOmime ¢Qusnueckue cpoiictBa MeTamwioB. CIUIaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUH P HANIPSYKEHUM METAIIOB.

XUMHUYECKHUE CBOMCTBA BAKHEHIITUX METAUIOB (HATPUM, KaJIMi, KaJdblUi, MarHui,
AIIFOMMHUHN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUIL.

OO6mue crocoObl monyuyeHus: MmeTtaioB. Memannypeus. Kopposzus memannos.
Cnocobwl 3auumul om kopposuu. [IpumeHenne MeTaiioB B ObITY U TEXHUKE.

JKcNepUMEHTATbHbIE METO/IbI M3Y4YeHHS BelIeCTB U UX NMpPeBpalleHni

N3yuyenue xomekimu «MeTauibl U CIIaBbl», 00pa3I[0OB HEMETAILJIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a7a4, HAOMIOJCHUE U OINUCAHUE JICMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THUIPOKCHAA AQIIOMUHHUS C PACTBOPAMH
KHUCJIOTHU IIEJI0YeH, KaueCTBEHHBIE PEAKIIUM Ha KATUOHBI METAJIJIOB).

PacuéTHble 3apaun

Pacuérel Macchl BemiecTBa WM 00bEMa Tra3oB IO H3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BELIECTB, PaCUETHI
Mmacchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB pEaKLUH, €CIM OJHO U3 BEIECTB
MMEET IIPUMECH.



XHUMHS U )KHU3Hb

Ponpr xuMum B o0OeClEYeHHHM DSKOJOTHYECKOM, SHEPreTHUECKONM W IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MeIUIMHBI. [loHSTHE O HaydyHBIX MeETOAaX TIO3HAHUS
BEIIECTBU XUMHUYECKHUX PEAKIUMN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO TOJYYEHUS
BaKHEUIINX BEIIECTB.

UenoBek B MUpE BEIIECTB U MATEPUAJIOB: BaKHEUIIINE CTPOUTEIbHBIE MAaTEPUAITHI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKd, CTEKJIO, KepaMuKa, MaTepHAIbl IS
AIICKTPOHUKH, HAHOMATEPHaIbl, OPraHMUECKHE U MUHEPAJIbHBIC YI00pECHHUS.

XuMusg UM 3J0pOBbE YEIOBEKA: IpaBWia WCIOJIb30BAHUSA JIEKAPCTBEHHBIX
mpenapaToB, IpaBuiia 0€30IaCHOIO MCIOJb30BaHMS IperapaToB OBITOBOM XHWMHH B
TOBCEIHEBHOM >KU3HHU.

Me:xnpeaMeTHbIE CBSI3H

Peanuzanust MEeXNpeAMETHBIX CBS3€H MPU U3YYEHUH OOIIEH M HEOpraHu4ecKou
xuMuu B 11 Kiacce ocymiecTBIsIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX NOHATUH, TaK W MOHATHUM, SBISAIOLIUXCI CUCTEMHBIMU Ul OTIEIbHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOI'O LINKJIA.

OOmme ecTecTBEHHO-HAy4HbIE IMOHSATHS: HAay4YHbIM (akT, TUNoTe3a, 3aKOoH,
TEOpusl,aHAJIN3, CUHTE3, KJIacCu(UKAINA, IEPUOIUIHOCTD, HAOIIOACHNUE, SKCIIEPUMEHT,
MOZEIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usuka: Marepus, JHEPIus, macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, pPAJIMOAKTUBHOCTb, MOJIEKYJIA, DHEPre€TUYECKUW YPOBEHb, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHUE BELIECTBA, (PU3UYECKHE BEJIWYMHBI M EIUHULBI HUX
U3MEPEHMUs, CKOPOCTb.

buonorus: kierka, Opranu3M, 3KocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHBI, OOMEH BEILLECTB B OPraHU3Me.

['eorpadusi: MuHepasbl, TOpHbIE IOPOJbI, IOJIE3HBIE HCKOMAEMbIE, TOIUIUBO,
peCYpCBL.

TexHomorus: XuUMHUYECKas IPOMBILLUICEHHOCTb, METAJLUIYPrUs, IPOU3BOACTBO
CTPOUTENIBHBIX  MATEpUANIOB, CEJIbCKOXO3SMCTBEHHOE MPOM3BOACTBO,  IHILEBAs
[IPOMBIIIIEHHOCTD, (dapmarieBTUUYECKAs IIPOMBIIIEHHOCTb, [IPOU3BOACTBO
KOCMETUYECKUX  IpernaparoB, IPOU3BOACTBO  KOHCTPYKIMOHHBIX  MaTe€pUalloB,
DJIEKTPOHHAs POMBIIIIEHHOCTh, HAHOTEXHOJIOIUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K  pe3yJbTaraM  OCBOEHUS
OoOydJarolUMHCsL MpPOrpaMM  CpelHero  o0mero o0pa3oBaHus  (JUYHOCTHBIM,
MeTanpeIMEeTHbIM U IpeIMeTHbIM). HayuHo-MeTonnueckoir OCHOBOM IJisi pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IMPOTpaMM CpEHEro o00Iero o0pa3oBaHUs
SBIIAETCS CHCTEMHO- JIESITEIbHOCTHBIN MOAXO.

B cooTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IOAXOAOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MpeaMeTa «XHUMHUSA» HA YPOBHE CPEIHEro OO0IEero
00pa30BaHUS BBIJCIEHBI CISAYIOIINE COCTABIIAIONINE:

OCO3HAHHE OOYYAIOIIMMUCA POCCUMCKOW TPaXKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOTIPE/IEIICHHIO;

HaJIMYMEe MOTHBAILIUK K 00YUYEHUIO;

I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHA JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W UCTOPUUYECKUX TPAIULIUNA 0a30BON HAYKU XHMUHU;

TOTOBHOCTh UM CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOJCTBOBaTbCSI B CBOEH
JESTENbHOCTH LE€HHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMHM, MPUCYIIUMH LIETOCTHOU
CUCTEMEXUMUYECKOr0 00pa30BaHus;

HaJIM4YKEe MPABOCO3HAHUS SKOJOTMYECKON KYIbTYpPhl U CIOCOOHOCTU CTaBUTh LIETU
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PpE3yJIbTaThl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B
€IMHCTBE Y4Ye€OHOM W  BOCHUTATENbHOM  JEATEIBHOCTM B  COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU H
ujealaMi pOCCUHUCKOTOTPaXKJAHCKOT'0 OOIIECTBA, MPUHATHIMH B 00IIIECTBE HOPMAMHU U
IpaBUJIaMU IIOBEJIEHUs, CITOCOOCTBYIOIIMMU MIPOLIECCAM CaMOIIO3HAHUs, CAaMOPa3BUTHS
Y HPaBCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00yYaIOIINXCS.

JInuHOCTHBIE  pE3ynbTaThl  OCBOCHMS  MmpeaMera  «XUMHS»  OTPAKAIOT
c()OPMHUPOBAHHOCTh  OMNbITA TIO3HABATEIBHOM M MPAKTUYECKOW JI€ATEIbHOCTH
O0y4YalIMUXca MO peaju3alli MPUHATBIX B OOIIECTBE LIEHHOCTEW, B TOM YHUCIE B
4acTH:

1) rpaskIaHCKOro BOCIIUTAHMSA

OCO3HaHHs OOYYAONIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MpPaB W OOSI3aHHOCTEH,
YBKEHHS K 3aKOHY U TIPABOIOPSIIKY;

NPECTAaBICHHS O COIMATBHBIX HOPMaX M MPaBHIaX MEXINYHOCTHBIX OTHOIICHHIH
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH AEATEIHOCTH IMPH CO3JaHWU YU4eOHBIX
IPOEKTOB, PCIICHUH y4YCOHBIX M IMO3HABATEILHBIX 33J1a4, BBITOJHEHHH XHMHUYCCKHX
9KCIICPUMCHTOB;



CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apTyMEHTbI
JIPYTUX MIPU aHAIM3E PA3JIMYHBIX BUJIOB YUCOHOH JAEATEIHHOCTH;

2) NIAaTPHOTHYECKOTO BOCIIUTAHMSA

LIECHHOCTHOTO  OTHOLIEHUS K HCTOPUYECKOMY UM  HAyYHOMY  HACJIEOUIO
OTEYECTBEHHOU XUMUU;

YBaXEHUS K TIPOILECCY TBOpPYECTBA B O00OJACTH TEOPHH € TPAKTUIECKOTO
IIPUMEHEHUSI XUMHUHM, OCO3HAHUS TOrO, 4YTO JOCTHKEHUSA HAyKH €CTb pe3yiabTar
JUTUTENBHBIX HAOMIOICHUHN, KPOMTOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSITHHOTO
TpyZa y4E€HBIX U IPAKTUKOB;

MHTEpeca Y MO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOLIEM aHAIU3e
uH(GOpMAITUH O TIEPENOBBIX TOCTIKCHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIUTAHUS

HPaBCTBCHHOI'O CO3HAHMA, 3TUYCCKOI'O ITOBCACHM,

CITOCOOHOCTH OOCHHUBATL CUTyAllMHU, CBA3AHHBIC C XHUMHUYCCKHUMU ABJICHUSIMU,
N TIPUHUMATL OCO3HAHHBIC PCHICHHA, OPUCHTHUPYACH Ha MOPAJIBbHO-HPABCTBCHHBLIC
HOPMbIX HCHHOCTH,

FOTOBHOCTH OILICHMBAaTh CBOE IIOBEACHUEC U IIOCTYIIKHM CBOHX TOBapI/IIHeﬁ C
HOBHHHﬁHpaBCTBGHHBIX H IIPAaBOBLIX HOPM B OCO3HAHUC HOCHGI[CTBI/Iﬁ 9THUX ITOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbSI:

NMOHMMAaHUSA  IIEHHOCTeW 370poBoro M Oe3omacHoro oOpasa  KHU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (U3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHUs1T TpaBWJI Oe3omacHOro oOpallleHusi C BeHecCTBaMU B OBITY,
ITOBCETHEBHOM )KU3HU U B TPYJIOBOU JI€ATEIIBHOCTH;

MNOHMMAaHUS IEHHOCTH MPAaBWJI MHIAMBUYAJIbHOTO U KOJIJIEKTUBHOIO 0€30MacHOro
MOBEACHUS B CUTYALMSIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TMOCJIEJICTBUM W HENPUATHA BPEAHbIX MpPUBBIUEK (ymoTpediieHus
AJIKOT'0JIsI, HAPKOTUKOB, KypEHUs);

5) TPya10BOT0 BOCIUTAHUS

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIHCKON eI TEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTHUX BUJAX JEATEIHLHOCTH;

YCTAHOBKM Ha aKTHMBHOE YYaCTHE€ B PEIICHUM MPAKTUUYECKUX 3ajlady COIUaIbHOU
HAIIPaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY U3YUYEHUIO MPOQECcCuil pa3iuuyHOro poja,B TOM YUCIE
HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMUH;

YBOXKEHHUSI K TpPyAy, JIOJIAM TpyAa WU pe3yiabTaTaM TPYJIOBOH AESATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJIbHOW TpaeKTOpuu 0Opa3oBaHMUS,
Oynymieit mpodeccur W peanusanuu COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHUMHUHM, HWHTEPECOB M MOTpeOHOCTEH
o0111eCcTBa;



6) 3K0JI0rM4ecKOro BOCTIMTAHUSI:

AKOJIOTMYECKH I1eJIeCO00PA3HOr0 OTHOILICHUS] K TPUPOJE, KaK HCTOUYHHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAHMS TJIOOAJIBHOTO XapakTepa DJKOJOTHYECKUX TIPoOJeM, BIIHMSHUSA
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSHUE IMTPUPOJHON U COLIMATBHOW CPENbI;

OCO3HAHUS HEOOXOJMMOCTH HUCIOIB30BaHUSl JOCTHKEHUN XUMHH ISl PElICHUS
BOIIPOCOB PAllMOHAIBLHOIO IPUPOIONOIb30BAHNSA;

AKTUBHOT'O HEMPHUSTUS JIEMCTBUM, NMPUHOCAIIUX BPEJ OKPYKAIIEH ITPUPOIHOU
cpelne, YMEHHS MPOTHO3UPOBATh HEOJATONMPHUATHBIE SKOJOTUYECKHE MOCIIEICTBHS
IIPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAIIATD UX;

HAJIMYKSL PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYIbTYPHI,
onbITa JIESITEILHOCTH SKOJOTMYECKOW HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMHU B TIO3HABATEIHHOW, KOMMYHUKATHUBHOM U COIMAIBHOM MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MMPOTHBOCTOSATH HICOJIOTHH XeMo(hoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHUPOBAHHOCTH  MHPOBO33PEHHS,  COOTBETCTBYIOLIEIO  COBPEMEHHOMY
YPOBHIOPA3BUTHS HAYKHU U OOLIECTBEHHOM MPAKTUKU;

NOHUMAaHMUs Ccrelu(UKA XUMUU KaK HayKH, OCO3HAHUS €€ poju B OpMHUPOBAHUU
PAIMOHAILHOTO HAYYHOT'O MBIIUJICHUS, CO3/JaHUM LEJIOCTHOIO MPEACTABJICHUS 00
OKPYKaIoIIEM MHUPE KaK O €AWHCTBE IMPUPOABLI U YEIOBEKA, B MO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEHN U PelIeHNU MPoOIeM COXpaHEHHUs MPUPOJHOTO PABHOBECHS;

yOSXIEHHOCTH B 0COOO0M 3HAYMMOCTU XUMHUHU JIJIi COBPEMEHHON ITUBWIN3ALNU: B
e€ TYMaHUCTHUYECKOW HAaNpaBJIEHHOCTH W Ba)XHOM pOJM B CO3JaHUM HOBOHM 0a3bl
MaTepHAIIbHONW KYJIbTYpPbl, PEHICHUU TJIO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJIOBEUECTBA —  CBHIPbEBOM, DJHEPreTUYECKOM, TMHILNEBOM M  HKOJOTMYECKOMN
0€30MacCHOCTU, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYEHUH YCJIOBUH YCHEIIHOTO Tpyda M
HKOJIOTUYECKUKOM(OPTHOM JKU3HU KaXKJOT0 YjIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHUMAHUS CYIIIHOCTH METOAOB NO3HAHU,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJIydaeMble
3HAHUS JJI aHajiu3a U OOBSACHEHUS SBJICHUN OKPYXKAIOIIEr0 MUPAa U TTPOUCXOSAIIUX
B HEM M3MEHEHUMW, YMEHHUS JeNaTh OOOCHOBAHHBIC 3aKIIIOUEHHS] Ha OCHOBE HAyUYHBIX
(haKTOB ¥ UMEIOIIMXCS JAHHBIX C LEJbI0 MOJYYEHUs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOIb30BaTh XUMHUUYECKUE 3HAHUS JJISI PEIICHUS
po0JieM B peAJIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON IEATENIBHOCTH,

FOTOBHOCTM W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o0oOpa3oBaHUI0, K AaKTUBHOMY I[IOJIYyYEHHIO HOBBIX 3HAaHUW MO XUMHUH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSM Tpyla B pa3iudHbIX cdepax mnpodeccruoHaIbHON
JEATENBbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIe pe3yibTaThl OCBOCHHS YyYEOHOTO TmpeaMmeTa «XuUMHUS» Ha
ypOBHECpEIHEro 00111ero 00pa3oBaHus BKIIIOYAOT:

3HAUYMMBbIE LTSI dbopmupoBaHus MHUPOBO33pPEHUS o0yyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOIEHAYYHbIC TMOHATHS, OTpaKaronInue
IIEJIOCTHOCTh HAYYHOM KApTHHBI MHUpPAa W CHEMU(UKY METOJOB TO3HAHUS,
HCTIOJIB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTUs, SBIICHHE,
MpoIecc, CUCTEeMa, HAydHbBIH (HaKT, TPUHIUIL, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCCAOBaHNE, HAOIIOIEHNE, U3MEPEHNE, IKCIICPUMEHT U JPYTHE);

yYHUBEpCAJIbHbIE Yy4yeOHbIE JeHCTBUSL (MMO3HABATElbHbIE, KOMMYHHUKATHUBHBIE,
peryisTUBHbIE), oOecriednBaromue GopmMupoBanue GyHKIUOHATBHOW I'PAaMOTHOCTH U
COIMANILHON KOMITETEHIIMU 00YyYaromnuXCsl;

CIIOCOOHOCTh OOYYAIOUIMXCS HKCIOJIb30BaTh OCBOEHHBIE MEKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYCCKNE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC JEHCTBUS B MMO3HABATEILHON
HMCOIMAJIbHOW MPAKTHUKE.

MeranpenMeTHbIe  pe3yJabTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCATbHBIMU
y4eOHBIMUIIO3HABATENbHBIMU, KOMMYHUKATUBHBIMU U PET'YJISITUBHBIMU JEHCTBUSMHU.

ITo3naBaTeibHbIE YHUBEpPCAJIbHbIE YUeOHbIe IeiiCTBHUSA
ba3oBble JJoruueckue JeiicTBMA:

CaMOCTOSITEILHO (DOPMYIIUPOBATH U AKTYAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeAeNsaTh 1M JACATEeIbHOCTH, 3aJaBasi IapaMeTpbl W KPUTEPUU HUX
JIOCTUXKEHUS,COOTHOCUTD PE3YJIbTATHI JCATEIBHOCTH C MOCTABICHHBIMHU 1EISIMU;

WCMOJIb30BaTh IIPU OCBOCHUW 3HAHWUKW NPUEMBI JIOTUYECKOTO MBIIUICHUSA —
BBIICJIATh XapAKTEPHBIC MPU3HAKA TOHATHA W YCTaHABIUBATh WX B3aHMMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATUSA JJIsi OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAHUS U KPUTEPUU JJI KIACCU(PUKAIIMU BEIIECTB U XUMUYECKUX
peaKunii;

YCTaHABJIMBAaTh  MPUYUHHO-CJIEACTBEHHbIC CBSI3HU MEXIY  HM3y4aeMbIMH
SIBIICHUSIMU,

CTPOUTH JIOTHUECKUE paCCykAeHUs (MHIYKTUBHBIC, ICTYKTUBHBIE, IO aHAJIOTUH),
BBISIBJISAITH 3aKOHOMEPHOCTH U NPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX,
(dhopMyIIMpPOBaTh BBIBOJBI M 3aKITIOUCHUS,

MIPUMEHATh B IMPOILIECCE IMO3HAHUS, MCIOJIb3YEMbIE B XUMHH CUMBOJWYECKHUE
(3HaKOBBIE) MOJIENH, MPEOOPa3OBBIBATH MOJICJIbHBIC MPEACTABICHUS — XHUMHUYECKUU
3HAaK (CHUMBOJI) 2JIEMEHTa, XUMH4YeCcKass (PopMysa, yYpaBHEHHUE XMMHUYECKOW peaKIuu
— TpU pelIeHUH YYEOHBIX ITO3HABATEIbHBIX U MPAKTHUUYECKUX 3a7a4, MNPUMEHSThH
Ha3BAHHBIE MOJICJIbHBIE TMPECTABICHUS ISl BBISIBICHUS XapAaKTEPHBIX MPU3HAKOB



HN3y4aC€MbIX BCUICCTB U XUMHUYCCKUX pCaKHHﬁ.

ba3oBble ucciaenoBarebCKie JeHCTBUSA:

BJaJIETh OCHOBAMH METOJ0OB HAyYHOTO TO3HAHHS BEHIECTB W XHUMHUYECKUX
peaxuii;opMyITUPOBATH TSN U 33]]a4H UCCIICIOBAHUS, UCIIOIH30BaTh TIOCTABIICHHBIE
U CaMOCTOATEIHbHO CGHOPMYJIMPOBAHHBIC BOMPOCHI B KayeCTBE HMHCTPYMEHTa
MO3HAHUSA ¥ OCHOBBI JUIsi (POPMHUPOBAHUSI THIOTE3BI IO TMPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CY)KIICHUH;

BJIQJI€Th  HaBBIKAMHU  CaMOCTOATENBHOTO  IUIAHHPOBAHUS U TMPOBEACHUS
YYCHHUYCCKHX JKCIIEPUMEHTOB, COBCPIICHCTBOBATh YMEHHUS HAOJIIONAaTh 3a XOJIOM
mporiecca, CaMOCTOSITETbHO TPOTHO3UPOBATH €ro  pe3ynbrar, (HopMyIupoBaTh
0000IIeHNsT ¥ BBIBOABI OTHOCHTEIIBHO JIOCTOBEPHOCTH PE3Yy/IhTaTOB HCCIICIOBAHMS,
COCTaBIIATh OOOCHOBAHHBIN OTYET O MPOJICIaHHON paboTe;

npuoOpeTaTh  OMBIT ~ YYCHWYECKOM  HCCIENOBATEIICKOW W MPOEKTHOM
NESTeTHHOCTH, TIPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY ITOUCKY
METOJIOB PEIICHUSITPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO PAa3IMUYHbIX METOO0B ITO3HAHMSI.

Pab6ora ¢ unopmanueii:

OPUEHTUPOBATHCS B PA3NTMUYHBIX UCTOYHUKAX MHGOpMAIMK (HAYYHO-TIOMYJISIPHAS
JUTEepaTypa XUMHUECKOTO COJlepKaHusl, CIIpaBOYHbIe 1mocobus, pecypchl MHTepHeTa),
aHATM3UPOBATHh WH(OPMAITUIO PA3TIMYHBIX BUAOB U (DOPM MPEACTABICHUS, KPUTHICCKU
OLICHUBATh €€ IOCTOBEPHOCTh W HETIPOTHBOPECUNUBOCTH;

dbopMynHpoBaTh 3amMpoChl W MPUMEHATH PA3JTMYHBIE METOABl MPU TOUCKE U
orbope nHpopmMaruu, HeOOXOIUMOM /IS BHITIOJIHEHHUS YICOHBIX 3a7a4 ONMpeeIEHHOTO
THUIIA;

npuoOpeTaTh  ONBIT  HWCTIOJAB30BaHUS  WH(MOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS HHGOPMAINH
(cxembl, rpadvKy, TUarpaMMbl, TAOIHIIB, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyUYHBIN S3BIK B Ka4eCTBE CPEACTBA MPHU pabOTe ¢ XUMHUYECKOH
uH(pOopMaIueil: MPUMEHATh MEXKIpPEAMETHbIC (PU3nUecKre U MaTeMaTUICCKUE) 3HAKU
MCUMBOJIBL, (POpMYJIbI, aOOpEeBUATYpPbI, HOMEHKIATYPY;

UCTIONIb30BaTh W MPEeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HATJIATHOCTH.

KoMmMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIEe eiiCTBUSA:

3aJjaBaTh BONPOCHI IO CYLIECTBY OOCYX/JaeMOH TeMbl B XOJA€ Auajiora W/wiu
JUCKYCCHUHU, BBICKA3bIBaTh WUJEH, (POPMYIUPOBATH CBOM NPEIJIOKEHHUSI OTHOCUTEIBHO
BBITIOJHEHHS NIPEJIOKEHHON 3a/1a4H;

BBICTYIIaThb C MPE3EHTAlUel pe3yJbTaTOB I103HABATEIBHON JIE€ATENBHOCTH,
HOJyYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMHU IIPU BBIOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOW padoThl MO HCCIEJOBAaHUIO CBOWCTB
U3y4yaeMbIX BEIIECTB, pealu3aluy y4eOHOro MnpoekTa M (HOpMYyJIUpPOBATh BHIBOJBI



10 pe3yJibTaraM IMPOBEAEHHBIX UCCIECAOBAHUN IYTEM COTrJIACOBAaHUSA IMO3UIMKA B XOJE
O0CYXXJIeHHUSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIC yY4eOHbIC JeHCTBHS

CaMOCTOSITENIbHO ~ IJJAHUPOBaTh M OCYHIECTBJSATH CBOK  IMO3HABATEIBbHYIO
NEeATENbHOCTh, OIpeaensas €€ LeJMd M 3a7a4yd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIMMOCTH  KOPPEKTUPOBATh  MpEUIaraeMblid  aNropuT™M  JEUCTBUA  TIIpH
BBIMIOJJTHEHUH YYE€OHBIX M  HCCIIENOBAaTeNbCKUX  3aJady, BbIOMpaTh Haubolee
3¢ deKTUBHBIN crocod UX penieHus ¢ y4€TOM MOJyUYEeHHs] HOBBIX 3HAHUN O BEIIECTBAX
Y XUMHYECKUX PEAKLIHAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEW JAESITENIbHOCTH Ha OCHOBE CaMOAHAIW3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

11 KIIACC

[IpenmeTrHbie pe3yibTaThl OCBOEHUs Kypca «OO0Ias U HEOpraHUYecKasi XUMHUS
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  TPEJICTABICHUM: O  XHMHYECKOM  COCTAaBJIAIOIIECH

€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XHUMUU B TIO3HAHUM SIBICHUUN
MPUPOJIbI, B POPMHUPOBAHUHU MBIIJIEHUS W KYJbTYPbI JIUYHOCTH, €€ (PYHKIIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAMMOM [JIsi PELICHUs MPAaKTUYECKHX 3a/lad M DKOJIOTMYECKH
00O0CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3JI0POBbIO M IPUPOAHOMN CPELE;

BJIJICHUE CUCTEMOM XUMHUYECKUX 3HAHUH, KoTopas BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHSA (XUMHYECKHH JJIEMEHT, aToMm, wu3orom, S-, pP-, d-
AJNIEKTPOHHBIE OpOUTAJIM AaTOMOB, HOH, MOJIEKYJia, MOJIb, MOJSPHBIA O00BEM,
BAJICHTHOCTh, AJEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCJIEHUS, XUMUYECKas CBS3b
(KOBaJIeHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOpPOJIHAs), KpUCTA/IMUECKas Ppelérka,
TUIBI ~ XUMUYECKUX  pEaKIui,  pacTBOp,  DJIEKTPOIUTHI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT  JUCCOLMAIMS,  OKUCIUTEIb, BOCCTAHOBUTEIb, CKOpPOCTH
XUMUYECKON peaklHnH, XHUMHUYECKOE pAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOIUTHYECKON Auccounanuu, nepuogumueckuid 3axkon .M. MenneneeBa, 3akoH
COXpAaHEHUS MacChl BEILECTB, 3aKOH COXPAHEHHsS M TMPEBpalleHUs SHEPruu IpH
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUA  SI3bIK  XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JICKAIIUE B OCHOBE I[MOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUM, (DAKTOJIOTHYECKUE CBEAEHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH U O€30MaCHOM HCIOIb30BAHUU BAXKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEITHHOCTH YEITOBEKA;

c(hOpMHPOBAHHOCTh YMEHHWM BBISIBISATh XapaKTepHbIE TMPU3HAKKA TOHSATHH,
YCTaHABIIMBaTh HMX B3aUMOCBS3b, HCMOJIL30BaTh COOTBETCTBYIOIIUE TOHSATUS TMPHU
ONMMCAaHWY HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIllCHUH;



c(OpMHUPOBAHHOCTh YMEHHI HCHOIB30BAaTh XUMUYECKYIO CHUMBOJIMKY IS
cocTaBlieHUs (OPMYJT BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIINM, CHCTEMAaTHUYECKYIO
HomeHkiatypy (IUPAC) w TpuBHManbHBIC Ha3BaHHS OTJACIBHBIX HEOPTaHUYSCKUX
BellecTB (yrapHblid ra3, yrjaeKkHUciblil ras, amMmuak, rami€Has H3BECTb, HeraméHas
U3BECTh, MUTHEBAS CO/IA, MUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHI OIpPEIENiaTh BAJICHTHOCTh W CTENEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOU CBSI3U
(KOBaJIeHTHAsl, HWOHHAs, METAJUIMYECKasi, BOJOPOJHAs) B COEAMHEHUSX, THUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsl, MOJIEKYJIsIpHAs, HOHHAS,
METaJNTNYEeCKasi), XapaKTep CPEbl B BOJIHBIX PACTBOPAX HEOPTAaHMUECKUX COCTMHECHHUI,

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAICKHOCTh HEOPTAHHUECKUX
BEIIECTB MO WX COCTaBY K ONPEACIEHHOMY KIIACCy/TpyIIe COEAMHEHUN (IPOCThIE
BEIIECTBA — METAIbl U HEMETAJJIbl, OKCHbI, OCHOBAaHHUSA, KUCJIOTHI, aM(pOTEpHBIE
TUJIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUW pPaCKphIBATh CMBICT Neprognyeckoro 3akona J[.U.
MenneneeBa M JAEMOHCTPUPOBATh €0 CHCTEMATHU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTHYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1-4 mnepuonoB Ilepmoanueckoil CHCTEMBI XUMHUYECKHX
atemenToB .M. MeHneneeBa, WCHONB3Yysd TOHIATHA «S-, P-, O-3JIEKTPOHHBIC
OpOUTAINY», «IHEPreTUYECKUE YPOBHH», OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XHMHYECKHX OJJIEMEHTOB M HX COCIMHEHUM II0 IMEpHUOJaM M TpyNIam
[Iepnoanueckoi cuctembl XuMU4eckux anemeHToB .M. Menneneesa;

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XMMHUYECKUE
CBOMCTBAa  HEOPraHMYECKHX  BEUIECTB  PA3JIUYHBIX  KJIACCOB,  IOATBEPKIATh
CyIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMH C
MIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

c(OPMHUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATh XWMHUYECKHE PpEAKIUH IO
pa3IMYHBIM TpPU3HAKaM (YHCIYy M COCTaBy pPEarupyrolux BeEIIECTB, TEIIOBOMY
3pdexTy peakuuu, HU3MEHEHHMIO CTEMEHEeH OKUCICHHsS JJIEeMEHTOB, OOpaTUMOCTU
peaKklyy, y4aCTUIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHUI COCTaBIATh YpaBHEHUS PEAKIUN PA3IUUHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHbIC YPAaBHEHUS PEaKIUii MOHHOTO OOMEHA, yUWUTHIBAs yCIOBUS,
IIPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA;

cOpMHPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  PEAKUUH,  MOATBEPIKIAIOIIHNE
KAueCTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAaHUYECKHUX BEUIECTB, PACIIO3HABAThH OIBITHBIM
MyTEM HOHBI, IPUCYTCTBYIOLIME B BOJIHBIX PACTBOPAX HEOPTAHMYECKHUX BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHUH  pacKpbpiBaTh  CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLIUA TTOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OaaHca 3TUX
pEeaKkLHnil;



c(hOpMUPOBAHHOCTb YMEHHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakuu OT Pa3IUYHBIX (DAKTOPOB; XapaKTEp CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelrHero Bo3jaeictBus (npuniun Jle [latense);

cOPMHPOBAHHOCTh ~ YMEHUH  XapakTEepU30BaTh  XUMHUYECKHUE  MPOIIECCHI,
JeXKalIMeB OCHOBE MPOMBIIIJIEHHOTO MOJYYeHUsSI CEPHOM KHUCIIOTHI, aMMHAaKa, a TaKke
c(hOpMHUPOBAHHOCTH MPEJICTABICHUIM 00 OOIIMX HAYYHBIX MPHUHIIUIAX U SKOJTOTUYECKUX
mpoOeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUMN MPOBOJAUTH BHIYUCIICHUS C UCTIOJIb30BAHUEM MTOHITHUS
«MaccoBasi JIOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHHH Ta30B TIpH
XUMUYECKUX PEAKIUSIX, MacChl BEIIECTBA WIM O00bEMa Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00bEMY OJHOIO0 W3 YYACTBYIOUIUX B PEAKIUH
BEILIECTB, TEIUIOBOTO A(dekTa peakimy Ha OCHOBE 3aKOHOB COXpaHEHHUsS MacChl
BEILIECTB, IPEBPAILCHUS U COXPAHEHUSIIHEPTUU;

c(OpMHUPOBAHHOCTh YMEHHN COOJIOaTh TPaBWJIA TOJB30BAHUS XWMHYECKOU
nocynod u JiabopaTOpHbIM OOOpY/IOBaHMEM, a TaKXe TMpaBuia OOpallleHus ¢
BEIIECTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSMU TIO BBIMOTHEHUIO JIa0OPATOPHBIX
XUMUYECKUX OMNBITOB; C(HOPMUPOBAHHOCTH YMEHUW IIJIAHUPOBATH M  BBHITIOJIHSITH
XUMUYECKUI HSKCIEPUMEHT (pa3jioKEHHE IMEepOKCHAa BOAOPOAA B MPHUCYTCTBUU
KaTaau3aTropa, onpeeieHle Cpelibl pACTBOPOB BELIECTB C MOMOIIbIO YHUBEPCAIBHOTO
WHJWKATOpa, BIUSHUE pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIUH,
peaKiuu MIOHHOTO 0OMeHa, KaYeCTBEHHBIE PEaKIuU Ha Cylb(aT-, KapOOHAT- U XJIOPH]I-
AHUOHBI, HA KATUOH AMMOHMS, pPEIIEHHWE SKCIEPUMEHTANbHBIX 3ajlad MO0 TemaM
«Metamibl» u «HemeTamnbi») B COOTBETCTBUHM C MPAaBUWJIAMH TEXHUKU O€30MaCHOCTH
npu OOpallleHUH C BEIIECTBAMU M JA0OPAaTOPHBIM O0OpPYAOBaHUEM, IPEACTABISATH
pe3yNbTaThl ~ XUMHYECKOTO  JKCIepuMEHTa B (Gopme  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii U (opMyTupoBaTh BHIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB,;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH AHAIM3UPOBATH  XUMHUYECKYIO
uHpoOpMaIMIO, TOJYYaeMyld U3 Ppa3HbIX HCTOYHMKOB (CpelcTBa MaccoBOM
KOMMYHUKaIK, MTHTepHET U JpYyTuXx);

c(hopMUPOBAHHOCTH YMEHUHI co0Jo1aTh rpaBuia 3KOJIOTUYECKH
11e71€CO00Pa3HOr0 MOBEJICHUSI B OBITY M TPYIOBOM JEATEIHHOCTH B IENSIX COXPAHCHHUS
CBOETO 37I0pOBbS U OKPYXKAIOIIEH MPUPOJHON Cpeabl, OCO3HABATh OMACHOCTh
BO3JICHCTBUA Ha >KUBbIE OpPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs CMBICI
nokazarens  [IJIK, moscHaTh Ha mnpuMepax  CcHnocoObl  YMEHBIICHHUS U
MpEeAOTBPAIICHUSI UX BPEAHOTO BO3JCHCTBHUS HAa OPraHU3M YEJIOBEKA;

JUIsE  00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: yYMEHHE
MPUMEHSITh 3HaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX I[IO3HAHUS BEUIECTB U
XUMHUYECKUX SBICHUM;

JUTSL CTIETIBIX W CIA0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE HCIIONh30BaTh pelbe(HO
TOYEUHYIO cCUcTeMy oO0o3HaueHuit JI. bpaitns mis 3anucu xumudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne Koa-Bo
w/n HaunmeHoBaHuUe pa3/iesioB, TeMbl YPOKa 4ACOB
| IloBTOpeHMe, 3aKkpernieHne ndyyeHHoro B 10 kiacce 5
1/2 OCHOBHBI€ KJIACChl OPrAaHMYECKUX COSTUMHEHUN 2
3/4 Penrenue 3a1a4 Ha BBIBOJ (hOPMYJT OpraHHUECKUX COSTUHEHUH 2
5 KonTtponsHast paboTa Ha OCTaTOYHBIC 3HAHUS yJaIIUXCs (BXOIHOM 1
KOHTPOJIb)
1 BemecTBo 17
6 ATOMBI, MOJIEKYJIBI, 1
BEIICCTBA
7/8 PacueTsl o xumuueckum popmynam 2
9/10 CrpoeHrne aToMa 2
11/12 | Xumudeckast CBsI3b 2
13 ArperatHble COCTOSIHHSI BEIIECTBA 1
14 [lepuonnueckuii 3akon /. 1. Menneneena 1
15 PactBopbI 1
16/17/18 | Pemenue 3ama4 o reme «PacTBopbi» 3
19 Koutonapie pacTBOPHI 1
20 DNEKTPOTUTHUYECKAS JUCCOLUAITHS 1
21 KucnotnocTs cpenpl. Maankatopel 1
22 O06o06maroriee MOBTOPEHHE 10 TeMe «BetrecTBoy 1
i XuMHyecKHe peakiuu 19
23/24 | YpaBHEHHUS XUMHUYCCKUX PEAKIMI M PACUCThl 10 HUM 2
25/26 Peakuuu nosHoro oomena 2
27/28 I'uaponus coneit 2
29 KauecTBeHHbIE peakiun 1
30/31/32 Pemenue 3a1au o Teme «YpaBHEHUSI XUMHUECKHUX PEAKIHA U Pacu€Thl 3
10 HAM)
33/34 OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 2
35/ 36 | Dmekrponus 2
37 Pemenue 3aau no teme «OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKITHI) 1
38 [TpakTideckas padora Nel. Pemienne sxcriepruMeHTaNbHBIX 3a/1a4 10 TEME 1
«XUMHYECKHUE PEAKLINI
39 O6o0maroriee MOBTOPEHHUE 0 TeMaM «BemecTBo» u « X UMHUECKUe 1
peakuum»
40 KonTponbaast pabora Nel. «BermectBo. XuMUYECKHE pEaKIIun) 1
41 AnHanu3 KoHTpoJbHOM paboThl Nel u pabora Hag ommOKamMu 1
v Heoprannyeckasi Xumus 11
42/43 Knaccudukanuus neoprannueckux Beiects. [IpocTbie BemecTsa — 5
HEMETaJLIBI
44/45 [Ipocteie BemecTBa — MeTasuibl. PU3NYECKUE CBOWCTBA METAJUIOB. 5
CruiaBbl
46/47 | Xumudeckne CBOHMCTBA METAIIJIOB 2
48/49 | Meramnsl B ipupoje. [lonydenne meTamuioB. MeTauryprust 2
50 [TpakTiueckas pabora Ne2. «IlomyueHne MeTHOTO Kyopoca 1
51/52 Pemenue 3agau. O6obmaromiee moropeHue mo reme «Heopranudeckas 5
XUMUSI
V HayuHble OCHOBBI XUMHUYECKOI'O MPOU3BOJCTBA 9




53/54 | Bpemst B xumuu. CKOPOCTh XUMHUECKUX PEAKIIHI 2
55/56 | Xumuueckoe paBHOBeCHE U (aKTOPHI, HA HETO BIIMSIOIINC 2
57 Hay4Hple IpUHIUIIBI OPTaHU3aIUH XUMHYECKOTO ITPOU3BOJICTBA 1
58 Hedts. [Tpupoanslii ra3 1 sHepreTuka 1
59 Ob6o06matomiee nopropeHue no temam «Heoprannueckas XuMus» u 1
«HayuyHbIle OCHOBBI XUMHUYECKOTO TTPOU3BOJICTBAY
60 KonTponbnas pabora Ne2 «Heoprannueckas xumusi. Hayunbsie 0ocCHOBBI 1
XHUMHUYECKOT'O TIPOU3BOJCTBA»
61 Ananu3 KOHTpOJIbHOH paboTsl Ne2 u paboTa HaJ| OIHOKaMHU 1
VI XuMus B )KU3HU U 001IeCTBE 7
62 Xumus nui. JIekapcTBEHHbIE CpeCcTBa 1
63 Kocmernyeckre n mapdromepHbie cpeacTBa. beitoBast xumust 1
64 XHMHSI B CEIIBCKOM XO35IMCTBE 1
65 XUMWHSI B CTPOUTEITHCTBE 1
66 Heoprannueckue matepuanbl. [InrMeHTH 1 KpacKu 1
67 «3enéHas XuMus» 1
68 KoHndepennust mo 3anmre NpoeKTHbIX paboT 1
Hroro: 68




Tpeb6oBaHusI K YPOBHIO NOATOTOBKH 00y4YaK0IEr0Cs

B pe3syabrare u3yuyeHusi y4eOHOro mpeaMera «XuMHs» Ha 0a30BOM YPOBHE Y4YeHHK
JTOJIKEH:

3HATH/IOHUMATH:

- Ba)XHEHIIME XHWMHUYECKHE TOHSTHUS: BEIIECTBO, XMMHYECKUN HJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAas M MOJEKYJSIpHAas MacChl, MOH, aJUIOTPOINSA, MU30TONbI, XUMHUYECKasi CBS3b,
3JIEKTPOOTPHUIIATEIFHOCTh, BAJICHTHOCTh, CTETICHb OKHCJICHUS, MOJb, MOJIApHAs Macca, MOJIIPHBII
0o0BeM, BeEIIeCTBA MOJIEKYJIISIPHOTO ¥ HEMOJEKYISPHOTO CTPOEHUS, PACTBOPHI, JJICKTPOIUT U
HEAJEKTPOJIUT, JJIEKTPOJIUTHYECKAs JHUCCOLUALMsA, OKHUCIUTEIb U BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTaHOBJICHHE, TETJIOBON 3(D(PEKT peakiuu, CKOPOCTh XUMUYECKON PEeaKIu, KaTalau3, XMMUYECKOe
paBHOBECHE, YTIEPOIHBIN CKeeT, QYHKIIMOHATbHAS TPy, H30MEPHS, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBl XHMHH: COXPAHEHHUS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
MEPUOANYECKUI 3aKOH;

- OCHOBHBIE TEOPUU XMMHU: XUMHUYECKON CBS3H, ANEKTPOJUTUYECKON IHCCOLUMALNN, CTPOCHUS
OPraHUYECKUX COCTMHEHU;

- BaXXHEHIIINE BEIIECTBA U MaTepUaJIbl: OCHOBHBIE METAJUIBI U CIUIABHI; CEpHAasi, CONsIHAs, a30THAs
¥ YKCYCHAsl KUCJIOTBI; IIEJIOYH, AMMHAK, MUHEpATbHbIC YIOOPESHMsI, METaH, STUICH, alleTUJICH, OCH301,
9TaHOJ, JKHUPBL, MbIIA, TIIIOKO3a, caxapo3a, Kpaxmanu, KieTrdarka, O€JIKH, HUCKYCCTBEHHBIE U
CUHTETUYECKHE BOJOKHA, KAY4yKH, [JIACTMACCHI.

YMmern:

- Ha3bIBaTh U3YUYCHHBIC BEILIECTBA M0 «TPUBHAIBHOW WM MEXTYHAPOIHON HOMEHKJIATYpE;

- ONPEJENATh: BaJEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHUX HJIEMEHTOB, THUIl XUMUYECKOU
CBSI3W B COCAUHEHUSX, 3apsj] MOHA, XapakTep Cpeabl B BOJIHBIX pPACTBOPAX HEOPraHUYECKHUX
COCIMHEHUHN, OKHCIUTEIh M BOCCTAHOBUTENb, MPUHAJICKHOCTh BEIIECTB K pa3JIMYHBIM KJlaccam
OPraHUYEeCKUX COCTMHEHU;

- XapaKTepU30BaTh: AMEMEHTHI MaJbIX NEPUOJOB MO UX MOJ0KeHUI0 B [lepuoanueckoil cucreme
JA.W. MenneneeBa; oOmye XUMHYECKHE CBOICTBA METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYeCKUX W OPraHUYeCKUX COCAUHEHUH; CTPOCHHE M XHMMHYECKHME CBONCTBA H3yYEHHBIX
OpPraHNYECKHUX COCIMHECHUI;

- OOBSICHSITH: 3aBHCHMOCTh CBOMCTB BEIIECTB OT MX COCTAaBa U CTPOCHUS; IPUPOTY XUMHUICCKOU
CBs3M (MOHHOMW, KOBaJCHTHOW, METAJUIMYECKOH), 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW peakluu u
MOJIO’KEHUSI XMMUYECKOTO PaBHOBECHUS OT PA3IMYHBIX (PaKTOPOB;

- BBIMIOJHATh XUMHYECKUN SKCIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTaHMUYECKUX U

OpTraHN4YCCKUX BCILICCTB,



- IPOBOJIUTh  CAMOCTOSITEJIbHBIA MOMCK XUMHUYECKOH MH(OpPMalMU C HCIOJIb30BaHUEM
Pa3IUYHBIX HMCTOYHMKOB (HAYYHO-TIOMYJISIPHBIX H3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); MCHonp30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHMHM JJii 00pabOTKM M Mepefadyd XUMHYECKOU
UH(QOPMALIMY U €€ MPEICTABICHUS B pa3IMYHbIX popMax.

Hcnonb3oBaTth, npuodOpeTeHHbIEe 3HAHUS M YMEHHSI B NPAKTHYECKON IeATeJIbHOCTH H
NOBCeIHEeBHOI KU3HHU 1JIs:

- O0BSICHEHHS XUMUUECKHX SIBJICHHUM, MPOUCXOASAIINX B IPUPOE, ObITY U HA IPOU3BOCTBE;

- OIIpE/IETIEHNSI BO3MOYKHOCTH MTPOTEKAHNUS XUMUUECKUX MTPEBPALLEHUI B pa3INYHBIX YCIOBUSX U
OLIEHKH HX IOCJIEACTBU;

- DKOJIOTUYECKHU I'PaMOTHOTO MTOBEACHHS B OKPYKaIOLIEH cpeae;

- OLIEHKU BJIMSHUS XMMUYECKOTO 3arpsi3HEHUS] OKpPY)KaloIllleld Cpellbl Ha OPraHHU3M 4YeJIoBeKa U
JPYTHU€ KUBbIE OPTraHU3MBI;

- OezomacHOoro oOpameHus ¢ TOPIOYMMH W TOKCHYHBIMHM BEILIECTBaMH, J1AOOPaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHUS] PACTBOPOB 33JaHHON KOHIIEHTPALMK B OBITY ¥ Ha IPOU3BOJICTBE;

- KPUTHYECKOW OLIEHKU JOCTOBEPHOCTH XMMHUYECKOH HMH(OPMAIMH, TMOCTYMAIOMIEeH U3 pa3HbIX
MCTOYHUKOB;

- IOHUMaHUs  B3aUMOCBSI3M  y4yeOHOro mpeAMeTra ¢ OCOOCHHOCTAMHU mpodeccuid U
npoeCCUOHAIBHON JeSITEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUSA 110 JaHHOMY Y4eOHOMY

peaAMETY.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Komnerorep — 1;

[TpunTep — 1,

OkpaH aJis npoekropa— 1;

[TpoexTop — 1,

OnektpoHHble cpenctBa oOyuenusi: CD, DVD, BumeopmibMbl, WHTEPAKTHBHBIC IUTAKATHI,
JTUIEH3MOHHOE TIPOrpaMMHOE 00ecIieUeHHE;

[Inakater HacTeHHBIE — | KOMILIL;

Becsl anexrponnsie ¢ USB — nepexoanukom — 1;

Hentpudyra nemoncrpanuonsas — 1;

[lITaTMB XUMHYECKUH TEMOHCTPAIMOHHBIN — 1;

Anmapar st npoBesieHns xumudeckux peakuud AITXP — 1,

Anmapar Kunma — 1;

OpauomeTtp — 1;

['enepaTop (MCTOYHUK) BbICOKOTO HanpspkeHus ' BH — 1,

I'openka ynuBepcanbHas — 1,

[Tpubop aAng WTIOCTPAllMM 3aBUCUMOCTH CKOPOCTH XHMHUYECKHX pEaKIHid OT YCIOBUHN
OKpYy>Karoten cpeasl — 1;

HaGop nns anektponusa AeMOHCTPallMOHHBIN — 1,

[TpuGop AJig ONBITOB 1O XUMHUU C 3JIEKTPUUECKUM TOKOM (J1abopaTopHbIit) — 1;
[Tpubop Ay OKUCHECHHS CIUPTA HAJl METHBIM KaTalnu3atopom — 1,

[Tpubop A nonyyeHus raJouI0TKAaHOB IEMOHCTPAIIMOHHBINA — 1;

YcTaHoBKa [ GUIBTPOBAHUS MO/ BAKYyMOM — 1;

[Tpubop ans onpenenenus cocraBa Bo3ayxa — 1;

[Tpubop A WILTIOCTPAIIUH 3aKOHA COXPAHEHHS MAacChl BeIecTB — 1;

YcranoBKa JJ1s IEPErOHKH BEMIECTB — 1;

[Tudposas nabopatopus Mo XUMHUH AJIs yauTens — 1,

[udposas mabopaTopusi 1O XUMUHU AJIs yuuTess (yriiyoJeHHbIH ypoBeHb) — 1;
[Tudposas nadbopaTtopus Mo XUMHUH IJIsl yICHUKA — 3;

Munu-skcnpecc nabopatopus yueOHas, 14 nokazaTeneil ¢ KOMIUIEKTOM MOMOJHEHUs — 1;
DNEeKTpOIUINTKA — 6;

bans komOuHUpoBaHHas tabopaTopHas — 6;

Becnl 1u1s chinmyunx marepuainoB — 14;

CnmproBka nabopaTtopHas CTeKIo — 1,

CrniuproBka nabopatopHas auras — 1;

Mukpockor 1udpoBoit ¢ pyKOBOACTBOM TOJIb30BATEINsI M TOCOOMEM ydarmuxces — 1,
Habop nns unctku ontuku — 1;

Hab6op mocyner nis peakruso HITP — 14,

Habop mocysl v mpuHAIICKHOCTEH st pabOThI ¢ MaJIBIMU KonmdyecTBamu Bemects HIIM — 14,
HaGop mocyasl 1 puHaIIeKHOCTEH U3 ponuicHa (MuKkponadoparopust — 14);
KomMmiuiekT ko 1eMOHCTpalMoHHbIX — 1;

KroBera nis natymka onTUYECKOM MIOTHOCTH — 1,

HaGop npo6ox pe3nHoBBIX — 14;

[lepexon cTeknsHHBIN — 1;

[Tpo6upka Bropma — 1;

[TpoOupka nByxkoneHHas — 1;

CoeMHHUTEb CTEKJITHHBIN — 1;

Mnpur — 1;

KommiekT CTeKIsTHHOM MoCcyAbl Ha NUTH(ax JeMOHCTPAIIMOHHBIH — 1,

KommekT u3nenuii u3 kepamuku, Gapdopa u dasaca — 1,

Kommnext noxek gapdoposbix — 1;



KoMruiekT MepHBIX K0JI0 Manoro oorema — 1;

Komrmuiext mepHbIX K010 — 1;

KoMIUIeKT MEpHBIX IUIMHAPOB TIACTUKOBBIX — 1,

KoMIuiekT MepHbIX WIMHAPOB CTEKISHHBIX — 1;

KoMI1eKT BOpOHOK CTEKISTHHBIX — 1;

Kommrekt nunetox — 1;

KoMIuIekT cTakaHoB MIaCTUKOBBIX — 1,

KoMIuiekT ctakaHOB XMMHUUECKUX MEPHBIX — 1;

KoMIuiekT crakaHunuKoB 11 B3BemuBaHust (0okc) — 1;

KomrmuiexT ctynok ¢ nectukamu — 1;

KomruiekT mmaterneii; Habop MUHIETOB — 1;

Ha6op wamex [letpu d=35, d=60 — 1,

TpyOka cTexisHHas (KOMIUIEKT) — 1;

Okcukarop — 1,

Yama kpucTamuim3auoHHas — 2;

[umer Turensueie — 1; bropeTtka — 6; [Ipodupka [1X-14 — 100; [lItatuBe! — 28;
KoMruiexT epiieit 1u1st MbIThsI XUMHUYECKON mocyasl — 1;

KoMruiexT cpeacTB 11 MHAUBUTyadTbHON 3aIIUThI — 1;

KommiexT repmomerpos — 1;

CymniapHas maHens A nocyas — 1,

KomMmiuiekT Mozenel KpucTaluIMuecKux pemeTox — 1;

Mopenb Mosekybl Oenka — 1;

Habop s cocraBieHust 00beMHBIX Mojienei Monekyn — 1;

KoMrmuiexT 11t mpakTU4eckux padoT A MOJEIUPOBAHUS MOJIEKYJ [0 HEOPraHU4YeCKOW XUMUU
- 14;

KoMrmuiekT s mpakTudeckux padboT Al MOJETUPOBAHMS MOJEKYJ MO0 OPTaHUYECKON XUMUU —
14;

Habop nns monenupoBaHus CTPOCHUS aTOMOB U MOJIEKyN — 1;

HaGop Mozeneit 3aBOACKUX XUMHUYECKUX anmapaToB — 1;

Ha6op tpadapetoB moneneit atomoB — 1;

Habop nis moaenrpoBaHus 3J€KTPOHHOTO CTPOEHHUSI aTOMOB — 1;

KommexT komnekiuii — 1; Habop XuMHUYeCKUX 37IEMEHTOB A€MOHCTPAIIMOHHBIN — 1;
KomrmiekT xuMuuecknx peakTuBoB — 1;

DNeKTPOHHBIE yueOHbIe TOCOOUS s KabuHeTa XuMuu — 1,

KommuiexT yueOHbIX BUACO (PUIBMOB 10 HEOPTaHUYECKON XumMun — 1;
KomruiekT nHpOpMaIoHHO CIIPaBOYHOM TUTEpaTyphl 1id kKabuHeTa XumMuu — 1,
MeTtoauveckue pekoMeHIauu K udpoBoi radbopatopuu — 3;

KoMIu1iekT mopTpeToB BETUKUX XUMHUKOB — 1;

ITocoOust HarnAaHON dKCIO3uLun — 1;

Tab6nuua "llepuoanueckas cucrema xumuueckux snemeHToB JI.M1. MenneneeBa» — 1;
Cepus TaOGauI] IO HEOPTaHUYECKOW XUMUU (CMEHHAs SKCIIO3UITHS) — 1;

Cepust TaGaMII IO OPTaHUYECKON XUMUH (CMEHHAs dKco3uius) — 1;

KomruiexT TpancnapanToB (IIpO3payHbIX MJICHOK) [10 XUMUHU;

Cepust TaOIUI M0 XUMUYECKUM TIPOU3BOJICTBAM (CMEHHAs IKCTO3uIus) — 1;
OWIBTPOBEHTUIISIIIMOHHBIN arperaT ¢ BBITSDKHBIM YCTPOUCTBOM — 1;
IIpenaparopckas

AxBaguctuuistop — 1;

MyddenbHas neus — 1;

DNeKTPOIUTHTKA JTabopaTopHas ¢ 3-X MO3HIl. Iepekyod. — 1



YYEBHO-METOANYECKOE OBECIIEYEHUE

OcHoBHast y4eOHO-MeTOAHYECKAs JTUTEPATypa

1.1. Xwumwusa. bazoBbrit ypoBeHb. 11 kitacc. YueOHUK ¢ 3JICKTPOHHBIM MPHIOKECHUEM
(aBTopsl B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B. Jlynun).

2. Pabouast mporpamma ydueGHOTO nipeamera «XuMus» Ha 0a30BOM YpOBHE CpPEIHETrO
obmiero obpazosanus k YMK no xumuu B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna, A.
A. Ipo3nosa, B. B. JIlynuna u Metoinyeckrue peKOMEHIalluu 10 ee cocTaBieHuto (aBTopsl B. B.
Epemun, A. A. Jlpo3nos, U. B. Epemuna, 3. FO. Kepumos).

3. Metoanueckoe nocodue k yueOHnky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpoznosa, B. B. JIynuna «Xumus. ba3osslii yposenb. 11 kiace» (aBTopsl B. B. Epemun, B. 1.
Maxonuna, O. FO. CumonoBa, . B. Epemuna, A. A. Jlpo3nos, O. FO. Kepumos).

4, Pabouas TeTpanp. Xumus. bazoeiii ypoBenb. 11 kimacc (aBTopsr B. B. Epemun, A.
A. Jlpo3nos, I'. A. lllumapesa).

JlonoJIHUTeIbHASA Y4e0HO-MeTOANYeCKast IUTepPaTypa U HCTOYHUKH

1. AnukGeposa JI. 1O., Pykk H. C. Ilone3nas xumus: 3agaun u ucropuu. —M.: JIpoda,
2008.

2. Apremenko A. WM. Opranuueckas XMMHS M 4YEJIOBEK. [€OpETHYECKHE OCHOBBI.
Yrinyonennsiit kype. — M.: Ilpocsemenue, 2000.

3. I'panndepr U. . Opranuueckas xumus. — M.: JIpocda, 2004.

4. Epemun B. B., Ky3spmenko H. E. COopHuK 3aay M yHpakKHEHUH MO XHUMUHU:
LIKOJIBHBIA Kypc.- M.: Ok3amen, 2008

5. Ky3emenko H. E., Epemun B. B., [lonkos B. A. Hayana xumuu. — M.: JIaGopaTopus
3HaHui, 2016.

6. Kykymkus 0. H. Xumus Bokpyr Hac.— M.: Beicas mxona, 1992.

7. Hudanteer 3. E., [lapamonoBa H. I'. OcHoBbl npukiiagnoit xumun. — M.: Branoc,
2002.

8. ITamax 1. Oprannueckas xumus. — M.: Mup, 1986.

9. Mnuyruna I'. B. Xumus u noBceqHeBHAs KU3Hb yenoBeka. — M.: [lpoda, 2005.

10. Oumuknonequs mia aereu. T. 17: Xumug. — M.: Asanra+, 2001, 2007, 2010.

11. Otkunc I1. Monekynsl. — M.: Mup, 1991.

12. FOposckas M. A., Kypkun A. B. OcHoBbl opranuveckoit xumuu. — M.: BMTHOM.

JlaGopatopus 3Hanuii, 2012.

OcHoBHbIe UHTEpHET-peCcypChI



http://www.edu.ru — ¢penepanshsblii mopran «Poccuiickoe 00pazoBaHHe

http://www.school.edu.ru — Poccuiickuii 001eo0pa3oBaTeibHbIi MOPTaT

http://www.school-collection.edu.ru — enunas koseknus TUPPOBBIX 00pa30BATEIBHBIX
pecypcoB

http://www.openclass.ru — Mmetomudeckue peKOMEHIAIUH 10 Kcmob3oBanuu [IOP

http://www.edu.ru — deaepanpubiii mopran «Poccuiickoe 0O6pa3oBaHue»

http://www.ed.gov.ru/ — JOOKYMEHTBI W MaTepuaibl JaeATeNbHOCTH DeaepaabHOro
areHTCTBa M0 00pPa30BaHUIO

http://ww.fipi.ru/ — ®enepanbHbIil HHCTUTYT MEAATOTMYECKUX U3MEPEHHUI

http://school-collection.edu.ru/~ eauHas KOICKIUS IUPPOBBIX 00pPa30BATEIBHBIX
pecypcos (LIOP)

http://fcior.edu.ru/ — deaepanbHbIii EHTP HHOOPMAITHOHHO-00PA30BATEIBHBIX PECYPCOB

(OLIAOP)

http://www.ict.edu.ru/~  HupopManMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJIOTMH B
oOpa3zoBaHUHU
http://www.chemnet.ru/rus/elibrary/ — caliT conmepuT 53JIEKTpOHHBIC Yy4eOHBIC WU

UH()OPMAIIOHHBIC MATEPHAIIBI TS IIKOJILHUKOB U YUHTEIICH.
http://www.xumuk.ru  — callT 0 XMMHH: KIACCHYECKHEC YUCOHUKH, CIPABOYHUKH,
SHLUKIIONEINH, MOMCK OPraHMYeCKUX W HEOPraHMYECKUX PEaKHi, COCTABICHUE YpaBHEHHUN
pEaKLHiA.
http://elementy.ru/ — Hay4HO-ONYJISIPHBIA TMPOEKT «DJIEMEHTBHI OOJIBIION HAYKHY.
HoBocTu Hayku, KHUTH, HAYYHO-MIOMYJISIPHBIC CTAThH, JICKIIUH, SHIIMKIOCANH.
http://potential.org.ru/ — caiit Hay4HO-MOMySPHOTO XypHaa «[loTeHImam.
http://www.hij.ru/ — caiiT Hay4HO-OMYJISIPHOTO JKypHAIa «XUMHUS U KU3HB.
https://www.lektorium.tv/ — HekomMMmepueckuii cailT OHJIAHH-00pa30BaHUS, COJCPIKUT
MHOT'0 MHTEPECHBIX 00pa30BaTEIbHBIX KYPCOB M BHICOJCKIUI [UIs IIKOJIbHUKOB, CTYJACHTOB U

YUUTENEH.


http://www.edu.ru/
http://www.school.edu.ru/
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http://www.edu.ru/
http://www.ed.gov.ru/
http://www.fipi.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
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