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HOACHUTEJBHAS 3AITUCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeIHEro oomero o6pa3oBaHUsA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJibTaTaM OCBOCHHS
dbenepanpbHOl 00pa30BaTEIIBHOM MPOrpaMMbl CpEeaHEro oO0Iero oOpa3oBaHHS
(®OIT  COO), npencraBineHHbIXx B DeaepasbHOM  TOCYAapCTBEHHOM
oOpaszoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydaeOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qenepauny, peaqU3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE NPOrpaMMbl, U
OCHOBHBIX TONIOKeHUH «CTpaTerun pa3BuUTUsL BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0OB K pa3pabdOTKe MPOrpamMMbl MO XUMHUH, K OIpPENeSIEHUIO
oO1ielt crparerui 00y4eHus, BOCIUTAHUS U Pa3BUTHUSL 0O0YYAIOMINXCA CPEACTBAMU
yaeOHoro npeamera «Xumusi» st 10—11 ximaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuenTyanpHbie nonoxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJlep KaHMsl, pPe3yJbTaTOB OOydeHUs W TpeOOBaHMM K YPOBHIO TMOJTIOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHOM  OpraHU3alluM, SIBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOrOo O0pa3oBaHUs. OTH UEHHOCTH KacaroTCs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKdh OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBbI0 M TpUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
0o0y4JaromMxcss Ha YPOBHE CPEAHEro 00Imero ooOpa3oBaHUs CPEICTBAMH y4eOHOTO
npenMera «XuMUS», COJAEpPKAHUE M IOCTPOCHHE KOTOPOro OIpEnesieHbl B
nporpaMMme MO XUMUU € Y4€TOM cChenuUKd HAyKd XUMUHU, €€ 3HauyeHUs B
MO3HAHWW TIPUPOJBI M B MaTEpPUAIBHOW JKU3HM OOIIECTBA, a TaKkKe C y4E€ToM
o0UuMX wened M MNPUHLHUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0CcOOYyI0 poJib B
COBPEMEHHOW IHUBWIM3AIIMHM, B CO3JaHUU HOBOHM 0a3bl MaTEpUAIbHON KYJIbTYPBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALMOHAIBLHOIO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHHME LEIOCTHOIO MPEACTaBICHUS 00 OKPYXKaIoIeM MHUpE Kak O €IMHCTBE
OpUPOBl U YelloBeKa, KOTopoe (opmMupyercs B XMUMHUHM Ha OCHOBE MOHHUMAHMS



BEII[ECTBEHHOI'O0 COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHMUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIaCTSIMU MPUMEHEHUS.

TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKamH, XHMHsS CTaJa
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhI, HEOOXOIUMBIM yYCIOBUEM YCIIEIITHOTO
TpyZla M JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
CO3UJAaTeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAlpaBJIEHA Ha pEIICHUE
[JIO0ABHBIX  TPOOJIEM YCTOMYMBOTO Ppa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
SHEPTeTUYECKOH, MUIIEBOM, IKOJIOTUIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBbSI.

B cootBercTBUM ¢ OOMIUMHM LEISIMH W MPUHIUIIAMH CPEAHEro oOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumusi» (10—11 kiaccel, 6a30BbI ypOBEHB
U3Y4YCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOOUMYKD MM i1  BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCICIIHOIO BKIIYEHUS B JKU3Hb COLMYyMa, MPOJOJDKCHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ npeAMeTa  «XHUMHS»  SBISIIOTCS  0a30BbIe  KYpChl  —
«Oprannueckas xumusi» U «OOmas M HEOpraHuyeckas XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEPXKaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHUM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHWEM 3HaHUM U3 00Iel XMMUU) U
OpraHn4eckon xumuu. @OpMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHUW NIPU W3YYEHUU
npeaMera o00ecrneunBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCEr0 MHOTr000pas3us
BEII[ECTB HA OCHOBE OOIIWX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHW4YecKass XuMHs» copMupoBaHa B mporpaMmMe MO XUMHU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuajia ©u 0OYCJIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW  HA  OMNpPEAeNIEHHBIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TakKe Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NpelCTaBlIeHUud O CcTpoeHuu BemiecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCAWHEHWHA. B Kypce OpraHMdecKol XWMHHU TMOJYYarT pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEPBOHAYAIIbHbBIC
NPEJICTaBIIEHUs O XMMUYECKON CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHHUSI, O XUMUYECKOU pEeaKIUu.

I[Ton HOBBIM yriioM 3peHuss B mpeamere «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsd UW3Y4YEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETUYECKU Marepuan H (PAKTOJIOrMUYEeCKUe CBEIACHUS O BEIIeCTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHUueckas
XUMUS» OOyYarolUMCSl TMPEIOCTABIAECTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE



MEPUOIUICCKOTO 3aKOHA C OOIIETECOPETUICCKUX M METOMOJIOTHYCCKUX TO3HUITUH,
IIyO)Ke TIOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMK OSTOro 3aKoHa — OT
o0o011aromien 10 00bSICHSIONICH 1 MPOrHO3UPYIOIEH.

Enunast cucrema 3HaHMN O Ba)XHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHCHHH, a TAKXKE O XMMHUUYECKHX PEAKIHIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHus JomojiHsdeTcs B Kypcax 10 um 11 xmaccos
dJIEMEHTaMH COJIepKaHUS, HMMEIOIUMH KYJIbTYPOJIOTHYECKUH U TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHHWIO B3aUMOCBSI3M XWUMHUU C
JIPYTUMH HayKaMH, PAcKphIBAIOT €€ pOjb B TO3HABATEIBHOM W TMPAKTHUECKOU
JEATETbHOCTU 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBaXXEHHUS K TIPOIECCY
TBOpPYECTBA B 00JIACTH TCOPHUU U MPAKTUYECKUX MPUIOKCHUN XUMHH, ITOMOTAOT
BBITYCKHUKY OPHUCHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIIMBATh WHGOPMAIUIO U
NPUMEHATh €€ ISl TIOTNOJHEHMS 3HAHWM, pEIICHUS HWHTEIUIEKTYalbHbBIX |
AKCIICPUMEHTAILHBIX MCCIIEIOBATENbCKUX 3a7a4. B 1ienom coaepxanue ydeOHOro
npenmera «XUMUS» ~ JTaHHOTO  YPOBHS  HM3yYCHHS  OPHEHTHPOBAHO  Ha
dbopMupoBaHUE y OOYYaAIOMIUXCS MHUPOBO33PEHUYECKONW OCHOBBI JJISI TIOHWMAHWSI
bunocopckux uAeH, Takux Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHUYECKOro M
OpPraHUYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM U
CTpOEHHEM, ITI03HABAEMOCTh TMPHUPOIHBIX SBICHUNW MYyTEM OJKCIIEPUMEHTA U
pelICHUST TMPOTHBOPEYMH MEXKIy HOBBIMM (aKTaMH U TCOPETUYCCKUMHU
PEANOCHIIKAMHU, OCO3HAHUE PO XHUMHUHU B PEIICHUH 3KOJIOTHYECKHUX MpodiieM, a
Takke Mpo0seM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3JJaHUS HOBBIX
TEXHOJOTUN U MATEPHUATIOB.

B nmnmane pemieHus 3a7a4  BOCIHUTAHWS, Pa3BUTHS U COIMATH3AIUH
o0ydJarommuxcsl MPUHATBIC TPOrpaMMOM 10 XUMHUU TOAXOABI K ONPEIeSICHUIO
COIep)KaHWsI MW TIOCTPOCHMS TIpeaMeTa IpeaycMaTpuBalOT (GOpMHUPOBAHHUE
YHUBEPCAJIbHBIX Yy4€OHBIX JACHCTBUN, uUMeOMUX 0a30Bo€ 3HA4YEHHE IS
pPa3IUYHBIX BHJIOB JICATCILHOCTH: PEIICHUS TMpoOJieM, IOWCKa, aHaiu3a |
00paboTku nHGOpMAIHN, HEOOXOIUMBIX JJII TPUOOPETEHUS OIbITa MPAKTUIECKON
U HCCIIENOBATEIbCKOW ACSITEIBHOCTH, 3aHUMAIONIECH Ba)KHOE MECTO B TIO3HAHUHU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHHs, TaK ¥ HA YPOBHE CpeJIHEr0 00IIero oopa3oBaHus, IMPU ONPEACICHUN
CONlep KaTeIbHOM XapaKTePUCTUKH TIeJied W3Y4YeHHS TMpeaMeTa HampaBiICHHEM
NIEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIMOHHO MpU3HAETCS (HOPMHPOBAHHWE OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOU
JEATETbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C



METOJMYECKONW TOYKM 3PEHHs] TaKOW TOJXOJ K OMpPEICICHHUIO IeeH H3ydeHHs
npeaMeTa sIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMU IENAMH H3Y4YCHHs TpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) SABIISIFOTCS

e (opMHUpPOBaHHE CHCTEMBbl XHMHUYECKHMX 3HAHUH KaK BaKHEHUIIEH
COCTaBIIAIOIICH €CTEeCTBEHHO-HAYyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOpPOH
JeKaT KJIIOYEBbIE MOHATHS, (yHIaMeHTaJIbHbIE 3aKOHBl M TEOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOGHHE M TMOHMUMAaHHE CYIIHOCTHU JOCTYITHBIX
00001IeHIIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMUPOBAaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/aX MMO3HAHUS
BEIIECTB M XHMHUYECKHUX PEaKIUh, HEOOXOAUMBIX IS TPUOOpETEHHS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XMMHYECKUX SIBICHU,
UMEIOIIUX MECTO B NMPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHON KU3HH;

e DPAa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHMHUYECKOTO OKCIIEPUMEHTa, COOIMIOJCHHEM TPaBUII
0e30macHOro oopaIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, copepxarenbHas XxapaKTepUCTHKa Iefiel U 3a7ja4 U3y4eHUs
npeaMeTa B mporpaMMme 1o XMMUHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NperoJaBaHud XUMHM B OONbIIEH CTemeHW OTAAETCS  MPEArouTeHUE
INPaKTUYECKON KOMIIOHEHTE COJep>KaHusi OO0y4yeHUs, OpPUEHTUPOBAHHOM Ha
MOJrOTOBKY BBITYCKHUKA 00111€00pa30BaTEIbHON OpraHM3aluy, BIQJACIOIIEro He
HabopoM 3HaHWH, a (YHKIMOHATHHONW TPaMOTHOCTBIO, TO €CTh CIOcO0aMu |
YMEHUSIMU aKTUBHOI'O TOJYYEHUsI 3HAHUN U NMPUMEHEHHUS UX B PEAbHOW >KU3HU
JUIS pellieHus] MPaKTUYECKUX 3a]au.

B cBsa3u ¢ 3TUM mpu u3ydeHHH TMpenMera «XHUMHS» JOMHHUPYIOIIEE
3HaYeHHE MPUOOPETAIOT TaKKE SN U 33a]a4H, KaK:

aganTaiys 0o0y4aroluxcsi K YCJIOBHUSIM JIMHAMUYHO Pa3BHUBAIOIIETOCS MHUPA,
(¢opMupOBaHHE  HMHTEJUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

GopmupoBaHue y OOYyYarOmIMXCSi KJIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETCHIIUN), MMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE MJIA Pa3IUYHbIX BHIIOB
NESATENbHOCTU: pellieHus MpoOseM, MOUCKa, aHaiu3a U 00paboTKU HH(OpMaIUH,
HEOOXOAMMBIX JJIi TNPUOOPETEHUsl ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE€ MECTO B T[I0O3HAHUU XHMHH, a TaKXKe JJs OLEHKH C MO3UIUI



AKOJIOTHYECKON Oe30MMacCHOCTH XapaKTepa BIUSHUS BEHIECTB W XUMHYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEY;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYaIOIIUXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TT0 XUMHUH B COOTBETCTBUHU C )KH3HEHHBIMHU MMOTPEOHOCTSIMH, UCTIONTH30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTHH I TIOMCKA W aHalu3a Yy4eOHOU u
Hay4YHO-TIOMYJISIPHOW HH(OpMAIH XUMHYECKOTO COJIePIKaHNUS;

dbopMHUpOBaHNE U PA3BUTHE Y 0O0YJAIONINXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAWMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHHHM W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydarommxcsd YOEXKIEHHOCTM B T'yMaHUCTHYECKOU
HAIPABJICHHOCTH XHMHH, €€ Ba)XHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
paIMOHATBHOTO MIPUPOIONOIB30BaHNS, TIOTIOIHEHUSI SHEPTETHIECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OepeKHOro
OTHOIIEHUSI K TPHUPOAE W CBOEMY 3J0POBBIO, a TaKKe NPUOOPETEHHS OIbITa
UCTIOJIb30BAHUS TOJYUYCHHBIX 3HAHHMHA JJII MPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYAITUsIX, CBSI3aHHBIX C XUMHUYECKHMH SIBIICHUSMHU.

B ydebnom mmane cpemHero oOmiero oOpa3oBaHHS TpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJIWUT B COCTaB MpEeIMETHON 001acTH «ECTeCTBEHHO-HAyIHbBIC
IPEIMETHD.

OO1mee 9rcI0 YacoB, OTBEAEHHBIX I H3YyUCHHsI XUMHUHU, HA 0a30BOM YPOBHE
cpemHero obiero oopaszoBaHus, cocrabisier 68 gacoB: B 10 kimacce — 34 gaca (1
yac B HeAenro), B 11 kmacce — 34 yaca (1 gac B He/Ieno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeagMer oprannyeckor XUMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCIMHEHUAX — OJMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAXKHEHIIINUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB W MX IPEBPAILCHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMCAHNE JEMOHCTPALUMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPCHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOPEHHs), HAXOXKJIEHUE B IMPUPOJE, MOIyYEeHUE M
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAsl. DTUIEH U MPOIHIIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U PUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MPOCTEMIINKA NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (peakuuH T'MAPUPOBAHUS, rajlOr€HUPOBAHMS, TUApPATALINH,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOAYUeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3JIMYHBIM KJIacCaM.

[IpupogHble MCTOYHUKM YIJIEBOROPOAOB. IIpupoaHblii ra3 W IOMYyTHBIE
HedTsaabie Ta3pl. HedTs u e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTKu HEPTH, UX NPUMEHEHUE B IIPOMBIIIIEHHOCTH U B ObITY. KaMmeHHBIi
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMS BEHIECTB W MX NPEBPALICHUN:
O3HAaKOMJIEHHME C o0Opa3lamMu IJIaCTMAcC, KAay4yKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, MPOBECHUE NPAKTUYECKON PaOOThl: MOIyYEHHE ITUIICHA
Y U3YYEHUE €T0 CBOMCTB.

PacuérHble 3anayu.

BbrunciaeHuss 1o ypaBHEHHIO XHMMHMYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOMHOI'0 BEIECTBA WIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kuciiopoaconep:kamnue oprannyeckue coeMHeHUs

IIpenenbHblE OAHOATOMHBIE CHOUPTBL. METaHOI M 3TAHOJ: CTPOECHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuuM C aKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJOPOAAMH, TOpEHUE), NpuMeHeHue. BojgopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OJTWICHIJIMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usnyeckue W XUMHUYECKHME CBOWCTBA (B3aMMOCHCTBHE CO MIETOYHBIMH

MeTajulaMi, KayeCTBEHHAs peakiisi Ha MHOroaToMHbIe cnupThl). [lelicTBue Ha
Opra"u3Mm 4yenoBeka. [[pumeHeHne rimuepruia U STUJICHT UK OIS,

@deHoN: CTPOCHHME MOJEKYJbl, (QU3NYECKUE ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpnerunpl U Kemouwvl. DopManmpIerui, aneTAIbAECTHI:  CTPOECHUE,
bu3nYecKre U XMMUYECKHE CBOMCTBA (peaKkIMd OKHUCICHUSI U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), IOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeZeNbHBIC KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasl KHUCJIOTBI: CTPOCHHE, (PU3UYECKUE M XUMHYECKHE CBOMNCTBA (CBOMCTRA,
oOuue A Kjiacca KUCIOT, peakuus 3TepuuKalum), noiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

Cnoxubpie >¢Gupbl KakK MPOU3BOJHBIE KApOOHOBBIX KHCJIOT. ['uaposnus
cinoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYraeBoawl: cocTtaB, kjaccuukamus — yrieBogaoB  (MOHO-, JuU- U
nonrcaxapujibl). [Jr0ko3a — mpocTelii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbl, (U3MYECKME W XUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBUE C
runpokcuom meau(ll), okuciaeHne amMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXKJICHUE B NPHUPOJEC, NMPUMEHEHUE,
ounosnoruyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoasbeie noauMmepbl. CTpoeHue kpaxmaina u
nemono3el.  dusmyecke M XUMUYECKUE CBOMCTBAa Kpaxmana (TUIIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMpEBpaIlCHH:
npoBe/ieHrne, HAOJIOJIEHUEe W ONHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIC PEAKIMU OJHOATOMHBLIX CHHUPTOB (OKUCJIEHUE STaHOja
okcuniom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumMopeiicTBHE Kpaxmana € HOJOM),
MIPOBEAEHUE MTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaun.

Bolunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIECTBA WM MPOJIYKTa PEAKIIMU MO MU3BECTHHIM Macce,
00bEMY, KOJTMYECTBY OJHOTO M3 UCXOHBIX BEHIECTB WX MPOAYKTOB PEAKIINM).

A3oTcojiepxKaIue OpraHMuecKue COeTMHECHMUS.

AMMHOKHCIIOTBHI Kak amM(oOTepHble OpraHuyeckue coeauHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mnpupogHbIE BBICOKOMOJIEKYJSApHbIC coenauHeHus. [lepBuuHnas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOIIN3, ICHATYpAIIHsI, KAYECTBEHHBIE PEAKIINK Ha OENKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUEHHS] BEIIECTB U HX NPEBpallCHUM:
HAOJII0/ICHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATypalus OeIKOB MpHU
HarpeBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIC TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINH, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHSI.

OKCIEpUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB W MX IpEBpaIlcHUM:
O3HaKOMJIEHHE C 0o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4YyKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanmst MeXnpeIMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBISICTCS UYepe3 HCIOIb30BaHHE KaK OOIIUX eCTECTBEHHO-
HAY4YHBIX TIOHATHH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMHU JI OTACITHHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mume ecTeCTBEHHO-HAYUYHBIC TTOHATHUS: SIBICHNUE, HAYIHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaju3, CUHTE3, KiIaccu(UKaIims, MepruOJUIHOCTh, HAOIIOICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

Owuszuka: Martepusi, DOSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U €IMHUIIBI KX U3MEPCHHS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEUIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTWYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, >KHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, MOJE3HBIE UCKOMAEMbIe, TOILITUBO,
pecypchl.

TexHomorusi: mNHIEBBIC MPOMYKTHl, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOIOIIIME CPECTBA, JTIEKAPCTBEHHBIE M KOCMETHUECKHE Mpenaparhl, MaTepUallbl U3
MCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XuMU4eCcKH 3neMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000J104Ka. DHEPreTUUeCKHe YpOBHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/ielIeHUs] 3JEKTPOHOB IO OpOUTaiIsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUO0B. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckunt 3akoH u Ilepuonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOrO 3aKOHA M [lepmoandeckor CHCTEMBI
xuMudeckux aneMeHToB [[. M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYIIaM W TEpHOaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKash CBs3b. BHIbl XUMHYECKON CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJSIpHAs, MOHHAs, MeTauinueckas). MexaHUu3Mbl
o0pa3oBaHUsSI KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akLenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MONIEKYISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTALIUYECKON PEIIETKHU.

[lonsiTue 0 mucnepcHbIX cUcTemax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10114 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKHUX COCUHECHUM. Homenkiatypa
HEOPTraHWYECKNX BEMIECTB. [ eHeTHuYecKass CBSI3b HEOPraHUYECKHUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanuss — XMMHUYECKMX — peakluil B
HEOPraHWYECKOW M OpPraHWYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUsSI MacChl BEIIECTB,
3aKOH COXPAHEHUS Y MPEBPAIICHUS SHEPTUU IMPU XUMHUYECKUX PEAKIUSX.

CKopoCTh peakuuy, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XHUMHUYECKOE paBHOBecHue. @DaKTOpbl, BIUAKOIIME HA COCTOSAHUE
xumuueckoro papHosecus. [Ipunnun Jle [larenbe.

DnekTpoauTnyeckas aucconuanusa. CuibHbIC U caadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJIasl, HEUTPaJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

ODKCNEPUMEHTAIbHbIE METOJIbl HM3YYEHHMS BEIIECTB W HUX MPEBPAILCHUN:
neMoHcTpanus Taomui «lleprogudeckas cucrema XuMudeckux siaementoB 1. U.
MenneneeBa», U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIM3aTOpa, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIBIO YHUBEPCAIBHOT'O WHIWKATOPA, PEAKIWH HOHHOTO OOMeEHa),
POBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pacuérel 1O ypaBHEHMAM XHMHUYECKUX PEAKIMHA, B TOM YHCIE
TEPMOXMMHUYECKUE PACUEThl, PAacU€Thl C HCIOJBb30BAHUEM TOHSATHUS «MaccOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuoamyeckoil  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpONUsS HEMETAIOB (Ha TIpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BA)KHEHMIIIMX HEMETAJJIOB (TaJOT€HOB, CEpPhl, a30Ta,
dochopa, yraepoga M KpEeMHHMsS) M MX  COCOUHEHUH  (OKCHIOB,
KHUCJIOPOJCOJAEPHKAIIMX KUCIOT, BOJIOPOJAHBIX COCAUHECHUI).

[IpumeHeHne BaXXKHEUIINX HEMETAJIOB U UX COCAMHEHUN.



Meramisl. [lonoxenue merannoB B Ilepmoamyeckoil cucteMe XMMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JO0UEK
aToMoB MertasuioB. OOume ¢gusznyeckue cBorcTBa MeTamuioB. CriaBbl METaJIOB.
DIIEKTPOXUMHUUYECKUIN PSiJT HAMIPSKEHU METaJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAIJIOB (HATPUM, KaJlUid, KaJbIIHM,
Mar"ui, amoOMUHHHI, IIMHK, XPOM, JK€JI€30, MEJlb) U UX COCAUHEHUM.

OO6mme cnocoObl MonyyeHus: MeTamioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYE€HHUS BEMIECTB M HX IPEBPAIICHUN:
U3y4YeHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBLHBIX 3aj7a4, HAaONIOJIEHWEe U OIHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMHUHHUS C pacTBOpamu
KHUCJIOT U IIeJI0Uel, KaUeCTBEHHbIC PEAaKIIMU Ha KATUOHBI METAJJIOB).

Pacuérunle 3amaqn.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B MO WU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B 0OeCrieY€HUM SKOJOTHYECKOW, IHEPreTUYECKOW M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIICHHOTO
MOJIyYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMHKa,
Martepuainbl JUIsl 3JIEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEpaJIbHbIC
ya00peHus.

XuMHUsS W 3I0pPOBbE YEIIOBEKA: MPAaBUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 6€30MacHOr0 MCIOJIb30BaHUS MPEnapaToB OBITOBOW XUMHH
B IMIOBCEJITHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst MeXnpeaMeTHBIX  CBs3ed TOpU  H3ydyeHUH oOmed u
HEOpraHn4eckoi xumMuu B 11 Kilacce OoCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOLIUXCS
CHUCTEMHBIMHM JJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTecTBEHHO-HAY4YHBbIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCU(PHUKALUS, TEePUOJIUYHOCTh, HaOI0IeHNUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, PAJHOAKTUBHOCTD, MOJICKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIeCTBAa, (pU3MUYECKHe BEIMYMHBI M €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPODJIEMEHTbI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

['eorpa¢usi: MuHepaibl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaEeMbIE, TOILIMBO,
pecypchl.

TexHomorus: XuMuU4ecKasi MPOMBIIIIIEHHOCTh, METAJLTypIHs, MPOU3BOJACTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMPEernapaTroB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaNOB,
AJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOyYalOIIMMHUCSL TMPOTPpaMM CpPEIHEro OO0IIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHOo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHUIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAAULIUNA 0a30BON HAYKU XHUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJICTBOBAaThHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
€U U CTPOUTH )KU3HECHHBIE TJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS MpeameTa «XHMHS» JIOCTUTaroTCs B
€IUHCTBE Y4YeOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJleaJaMu POCCUHCKOTO TPaXXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMUd W TpaBUJaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  Mpolieccam
CaMOITO3HAHUS, CaMOpPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
0o0y4YaromMXcs Mo peaju3ali NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHUCIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3JAaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU YyYEOHBIX M TO3HABATEIbHBIX 3aJlay, BBHIMOIHEHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI IPYruX MPU aHAIU3€ PA3IUYHbIX BUJOB YUEOHOU EATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOLIEHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTCUYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHYECKOTrO
NPUMEHEHUS] XMUMHUH, OCO3HAHUSI TOrO, YTO JOCTHKECHHS HAyKHU €CTh PE3YJbTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHWCKOB,
HNOCTOSIHHOT'O TPY/Ja YYEHBIX U MPAKTHKOB;

UHTEpeca M [O3HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEAOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
HOCTYIIKOB;

4) dopMupoBaHuS KYJIbTYPHI 310POBbS:

MOHUMAHMS I1IEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY M
IICUXHUYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU ACATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH NpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOKAIOIINX 3J0POBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TOCHEACTBUN W HENMPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpEOICHMUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUM 1O XUMUH;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHHS TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHONU U COLIMATIBHON CPEIbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJAb30BAHUSA JOCTHDKCHUM XHMHUU IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUITHS JCUCTBUH, TMPUHOCAIIUX BpPEI OKpYKaOUIEH
NPUPOAHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC 3KOJIOTHUYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa eI TETbHOCTH AKOJIOTUYECKON HAMpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTA MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NMOHUMaHMS CcrnenudUKd XUMHU KaK HayKd, OCO3HaHUA €€ pold B
(GbOopMHUPOBAaHUN PAIMOHAIHPHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IICJIOCTHOIO
IpeACTaBiIeHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
IIPUPOJTHOTO PABHOBECHS,

yOeXIEHHOCTH B  0COOOWM 3HAUYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUAJIM3AIMHA: B €€ T'YMAaHUCTUYECKOMW HANPABIEHHOCTH W BaXXHOW pPOJIM B
CO3/IJaHUM HOBOM 0a3bl MaTEpUAIBHOW KYJIBTYPhI, PEIICHUH TI100abHBIX MTPOOIeM
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, MUIIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUU
YCHEIIHOTO TpyAa M DKOJOTHUYECKH KOMGPOPTHOM JKM3HM KaXIOTro ujieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh



ToJTydaeMble 3HAHMSI JIJIs aHAIM3a M OOBSICHEHUS SBJICHUH OKPYXKAIOMIEro MUpa U
IIPOUCXOJIANINX B HEM M3MEHCHUM, YMEHUS JIenaTh 000CHOBAHHBIC 3aKITFOYCHHS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONIUXCA JaHHBIX C IEIbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
peleHus mpobieM B peabHBIX )KU3HEHHBIX CUTYaIINsX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKON e TeIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3nu4HbIX chepax npodeccruoHaIbHOM
TESITETHHOCTH.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CpeIHEero 00111ero 00pa30BaHus BKIIOYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXIUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPAKAIOIINE
IIETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(UKy METOJ0B TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbI (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEIOBaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PEryISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHAIBHOM
IPaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIuXcs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXIUCUUIUITMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHbIC yUeOHbIE
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pPe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYISTUBHBIMU
JICUCTBUSIMU.

OBJaneHue YHUBEPCAJIbHBIMH Y4eOHbIMU NOo3HABaTeJbHBIMH
JeliCTBUSIMH

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITETbHO  (OpMyNIMpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIbTAThI ACATEIIbHOCTH C MOCTABICHHBIMU LICIISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUJICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKW TMOHSATHM W YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS U KPUTEPUHU IS KJIacCU(PUKALMKA BEIIECTB U
XAMHUYECKHUX PEaKIUM;

yCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTUBOPEYUSI B PacCMaTpPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUH Y4eOHBIX TMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
NIPUMEHATh HAa3BAHHBIE MOJENIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAy4YHOTO TMO3HAHMSI BEIIECTB M XUMHUYECKUX
peaKIu;

dbopMyIHpOBaTh METU U 319U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUM;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
000011IeHHS 1 BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHUS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

npuoOperarb OMNBIT YYEHUUYECKON HCCIEA0BAaTEIbCKOM U MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKHX 3aJlady, IMPUMEHEHUIO Pa3IUYHBIX
METOA0B MTO3HAHMUSI.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTepHETa), aHanmu3upoBaTh WHPOPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
peACTaBIeHUS, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

npuoOpeTaTh ONBIT HMCMHOIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpeacTBa NOpH paboTe C
XUMHUYECKOM HMH(pOpMalMeil: NpUMEHATh MEXIpeAMETHbIe ((U3ndyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00peBUATYpPbI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgyaeHNe YHMBEPCAIbHBIMH KOMMYHUKATUBHBIMY AeHCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIAeMOM TEMbI B XO/I€ JUaiora u/win
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUN IYTEM COTJIACOBAHUS IO3ULIHMN B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpejlaraéMblii  alfOPUTM  JICUCTBUIM  TIpHU
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEIOBAaTENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOAaHaJIM3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMerHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuuyeckass XUMHSI»
OTpaXaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBICHUU



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJBTYpbl JIMUHOCTH, €€
(GyHKIIMOHAIBHOW IPAaMOTHOCTH, HEOOXOJUMOM /1JIs1 pelIeHHs] TPAaKTUUYECKUX 3a1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralolMe TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTass U COKpami€HHAs), MOJb, MOJSpHAs
Macca, MOJSIpHBIM OOBEM, yYraepoAaHbll ckener, (yHKIMOHANbHAs TpYyIIa,
paauKai, U30MepHs, U30MEPbl, TOMOJIOTUUYECKUNA PSAJ, TOMOJIOTH, YIIE€BOAOPOBI,
KHCIIOPOJ U a30TCOJAEPKAILHUE COCIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABIICHUM, (PAKTOMOTUYECKUE CBEACHHS O CBOWCTBAxX, COCTaBe, MOJIYYCHHH U
0€e30MacHOM HCIOJIb30BAHUM BAXKHEWIIMX OPraHWYeCKUX BEHIECTB B ObITY U
PaKTUYECKOMN JEATENbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBHISBIIATh XapaKTEPHBIC MPU3HAKUA TOHSITHUH,
YCTAHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHS MpHU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALEHUN OPraHUYECKUX COEIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpAIIEHHOMN)
(GopMyn OpPraHMYECKMX BEIIECTB W YpaBHEHUH XUMHYECKUX PpEaKIui,
U3rOTABJIMBATh MOJEIU MOJEKYJ OpPraHMYeCKUX BEUIECTB ISl WIUTIOCTPALMU HMX
XUMHYECKOr0 U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIWBATH MPUHAJJIC)KHOCTh H3yUCHHBIX
OPraHMYEeCKUX BEIIECTB IO HX COCTaBy M CTPOEHUID K OINpEeACIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAep Kalne
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUWHEHHMsI), JaBaThb KM Ha3BaHUS [0
cuctematuieckoii Homenknatype (IUPAC), a takxe TpHBOIWTH TPUBHAIBHBIC
Ha3BaHUsS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
ATUWJICHIJIUKONb, TIAUIEpUH, (eHos, (popmayiblerus, aneTaablerusl, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, IeJITI0103a, TIUIHH);

c(OpMHPOBAHHOCTh YMEHHS OINPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUSA NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 111 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChl BEIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTEepU30BaTh  COCTAaB, CTPOCHHE,
bu3nUecKrue M XMMHYECKUE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTraHUYeCKHX BEIIECTB (METaH, 3TaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHOJ], STHJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, alleTalIbJIETU]l, MypaBbUHAsI U YKCYCHasi KHUCIOThI, TJIOKO03a,
KpaxMall, IeJIIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WITIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIY HUMHU YPABHEHHUSMU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOUYHUKHU YTIEBOJOPOIHOIO
CeIpbsi (He(PTh, NPUPOAHBIM Tra3, yrojib), CHOCOOBI UX MEpepadbOTKU U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOHOTO BEIIECTBA WM TMPOIYKTA
peakIuu 1O W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHH BIJIaJIETh CHUCTEMON 3HAHUKW 00 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOMI0IeHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKUE 3HAHUS I MPUHATUS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiXx, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIA MOJIH30BAHUS XUMUYECKOM
oCcyZ0o 1 J1abopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBwmia OOpalieHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSMH IO BBITIOJIHEHHIO J1aOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBIMNOIHATh XUMHYECKUM
HKCHEPUMEHT (TIPEBPAIEHUSI OPTAHUYECKHUX BEIIECTB [IPU HArPEBAHUHU, MOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIIECTB, JICHAaTypalus OEKOB NpU HarpeBaHUU, I[BETHBIC peakiuu OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalleHUuH C
BEIIECTBAMU U JTAOOPATOPHBIM OOOPYIOBAHHMEM, TPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIMPOBaTh BHIBOBI HA OCHOBE 3THX PE3YyJbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpeACTBA MacCOBOM
uHbopmaru, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OIACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BELIECTB, MOHMMas cMbica nokazarens [IJIK, moscHATh Ha mpuMmepax CrocoObI
YMEHBIICHUS] W TMPEAOTBPAIEHUS WX BPEIHOIO BO3JCHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYyYarOIIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
OPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUIA  CIIENBIX W CHA0OBUIANIMX OOYYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABIICHUH: O XUMHYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHHUS MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IIPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XHUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(koBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOIHAs), KpUCTAIUINUECKas peniéTka,
TUNBl ~XUMUYECKUX  PEAKLMH, PacTBOpP, DJIEKTPOIMUTHI,  HEIJIEKTPOJUTHI,
BJICKTPOJIUTUYECKAs] JTUCCOLMALMSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakii, XUMUYECKOE DaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPAHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W MPEBPAICHUS] SHEPTUU
pU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE MOHWMAHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYEeHHUH M 0€30IMaCHOM MCIOJIb30BAaHUH BAKHEHUIIIMX HEOPTraHUIECKUX
BEIIECTB B OBITY M MPAKTHYECKON JIEATETLHOCTH YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSITHUMH,
YCTaHABJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
OMMCAaHWN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPAIICHUI;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIB30BAaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
cocTtaBieHHss (OpMYJ BELIECTB M  YPAaBHEHUH  XUMHYECKUX  PEaKUUHu,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKNUX BelIeCTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHUaK, Tall€Has
U3BECTb, HETAIIEHAS! U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OMpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBsI3M (KOBaJEHTHAs, UOHHAs, METAJUIMYECKasi, BOJAOPOAHAS]) B COCAUHEHUSX, THUI
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHas, MOJIEKYJIsIpHasi,
MOHHAsI, METAJUIMUECKAas), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTH YMEHUI yCTaHaBJIMBaTh IPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO KX COCTaBYy K ONpPEAEIEHHOMY KiaccCy/Tpymme
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PAaCKpPhIBATh CMBICI MEPUOINIECKOro 3akoHa /[,
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JieMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, MCHONb3ysS MOHATUSA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYEecKue YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEIMHEHUM
1o repuojiam u rpymnmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 3i1eMeHToB /1. U.
Menpaeneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKUE CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3JIM4YHBIX  KJIACCOB,
NOJATBEPkKAATh CYIIECTBOBAHME T'€HETHYECKOW CBSI3M MEXIY HEOPraHWYECKHUMHU
BEIIECTBAMHU C MTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIUPOBATH XUMHUYECKUE PEAKIUU IO
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrollrX BEIIECTB, TEIJIOBOMY
b dekTy peakiuu, U3MEHEHUIO CTETEeHEW OKHMCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peakiiy, y4acTHIO KaTajau3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJISATh YPaBHEHMS PEAKIMUA Pa3IUUHbIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIMii HOHHOrO OOMEHa, YUUThIBas
YCIJIOBHUS, IIPU KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA;



c(OpMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIIHE
KaYeCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPaclo3HaBaTh
OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PAacTBOpPaxX HEOPraHUYECKUX
BELIECTB;

c()OpMHPOBAHHOCTh ~YMEHHMI  paCKpbIBaTh  CYIIHOCTb OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKLUi MMOCPEICTBOM COCTaBJIEHMs 3JIEKTPOHHOIO OajiaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaklMu OT Pa3auvHbIX (PAKTOPOB; XAPAKTEP CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHelHero Bo3aeiictsus (nmpuHuu Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHUYECKHUE MPOLECCHI,
JeKallie B OCHOBE MPOMBIIUIEHHOTO MOJYYE€HHs] CEPHOM KHUCIIOThI, aMMHAKa, a
TaKke C(OPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIEMAaX XUMHUYECKOT O POU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYHUCICHHUS C MCIIOJIb30BAHUEM
MOHATHUSL «MAacCOBasi JOJs BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIICHHH Ta3oB
IpY XUMHUYECKHX PEaKIMSIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIHUX B PEAKLHU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPAILLEHUS U COXPAHEHUS SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0IaTh MpaBUiIa MOJIb30BAHUS XUMUUECKOM
nocyol M JabOpaTOpHbIM O0OpYJIOBaHMEM, a TaKXe IpaBuwia OOpallleHus C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBINOJHEHHIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (Pa3JIOKEHHUE MEPOKCHJIa BOAOPOAAa B MPUCYTCTBUM KaTajlu3aropa,
ONpPEECIICHHE CpeAbl PAcCTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
VUHANKATOPA, BIUSHUE PA3NIHYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKLUH,
peaklMi HOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHHUS, PEUICHHE 3KCIEPUMEHTAIbHBIX 3a/a4 IO
temam «Metamibe» U «Hemeramisl») B COOTBETCTBUM C MpPaBWJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JJA0OPAaTOPHBIM 000PYI0BAaHUEM,
OPEACTaBIATh PE3YyNbTaThl XUMHMUYECKOTO OJKCIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakiuil U (OpMyIMpoBaTh BBIBOABI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
UHPOpMALMIO, NOJIYy4YaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CpPEICTBA MAacCOBOM
KOMMYHHUKaluu, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JESITEIHHOCTH B IEIAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAOUIEH MPUPOJHON Cpenbl, OCO3HABATH
OMACHOCTb BO3JICHCTBHS HA KUBBIE OPTaHU3MBI ONPEICIIEHHBIX BEMIECTB, IOHUMAs
cmpict mokazarens I[IJIK, moscHATP Ha mnpuMmepax cHoocoObl YMEHBLIEHUS U
NIPEAOTBPALLEHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YyYaroIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMHUYECKUX SIBIICHUN;

JUISL CIenbIX U CIa0OBUIANIIMX OOYyYaloOlUXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ungposbie
Ne ni/m P Kontpoabnsie | IlpakTHnuyeckue (nup )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypchbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit xumuu. Teopust
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3 0 0 bubmuoreka [JOK
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbBIE YTIEBOAOPOABI — AJTKAHBI 2 0 0 but6mmoreka [IOK
99 HenpenenvHble yriaeBoJOPOIBI: AIKEHBI, 5 0 1 Bu6miorexa LIOK
aJKa/IMeHbl, ATKUHBI
2.3 ApoMaTudecKke yrieBoa0pOIbl 2 0 0 bubmuorexa [IOK
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1 0 BuGmorexa LIOK
ux nepepaboTka
Htoro no paznery 13
Paznen 3. Kuciopoacoaepxaiue oprannyeckie coeIuHeHUust
3.1 Craptel. Denou 3 0 0 bu6mmoreka [JOK
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 0 1 Bumorexa LIOK
Crnoxubie 3¢upsl
3.3 VrineBomsl 3 1 0 but6mmoreka [IOK




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue opraHu4yecKue coeJHHeHus

4.1 AmuHb. AMPHOKHUCIOTHL. benkn 3 bubnunorexa LIOK
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccer. Kayuyku. Bonokna 2 bubnuoreka [IOK
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (uhp )
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crtpoenue atoMoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3 0 bubnmnoreka [JOK
aneMeHTOB [l. 1. Menneneera
19 Crpoenue BemiectBa. MHOTOOOpa3ne 4 0 BuGnorexa LIOK
BEIIECTB
1.3 XUMHUECKUE PEAKIIUU 6 1 bubnmnoreka [JOK
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
2.1 Mertabl 6 1 Brbmiorexa LIOK
2.2 Hewmeranmnst 9 1 bubmmorexa LIOK
53 CBs13b HEOPraHUYECKUX U OPTraHUUECKUX 5 0 BuGmorexa LOK
BEILIECTB
Hroro no pazueny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4 0 bubmuoreka [IOK
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonuuecTBo yacoB
Ne ni/m Tema ypoka Kontpoabhbie IIpakTnyeckue
Bceero
padoThbI padoTbI

1 IIpenmeT OpraHM4ecKoi XuMuH, e 1 0 0
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE
Teopust cTpoeHHs OPraHUYECKUX

2 coenunenuii A. M. Bytiepoga, eé 1 0 0
OCHOBHBIC TTOJIOKCHHUS
[IpencraBnenue o KIaccuPpUKAIIUU

3 opraHuueckux BemiecTB. HomeHnknartypa 1 0 0
(cucTemaTuveckas) U TPUBHAIbHbBIC
Ha3BaHHS OPTaHUYECKHUX BEICCTB

4 AJIKaHBI: COCTaB U CTPOCHUE, 1 0 0
TOMOJIOTHYECKHH PsijT

5 Mertan u 3TaH — npocTeume 1 0 0
MPEJICTABUTEIIH aJTKAaHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0

7 DTUJICH U MIPOMUICH — MPOCTEHIINe 1 0 0
MPEICTAaBUTENH aJIKEHOB

3 [Tpaktuueckas padota Ne 1. «I[lomydyenue 1 0 1
STHUJICHA U H3yYCHHE €r0 CBOHCTBY
Anxanuensl. byranuen-1,3 u

9 MetunoyraaueH-1,3. Ilomydenne 1 0 0
CHUHTETHYECKOI0 KayuyyKa 1 pe3UHbI

10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHS, 1 0 0




TOMOJIOTUYECKUM pAll. ALIETHICH —
MPOCTEUIINN MPEJICTABUTEIb AIKUHOB

Boluncienus 1o ypaBHEHHIO XUMUYECKOM

11
peakuuu

12 Apenbl: 6eH301 U TOJIY0d. TOKCHUYHOCTh
apeHoB

13 ['eneTnueckas CBsi3b YII€BOJOPOJIOB,
MIPUHAJICKANTNX K Pa3IMYHbIM KJ1accaM
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOIOB:

14 MIPUPOJIHBINA Ta3 U MOMYTHBIC HeDTIHBIC
ra3bl, HePTh U TPOJYKTHI €€ TIepepadoTKu
IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:

15 MIPUPOIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
rasbl, He()Thb U IPOJIYKTHI €€ mepepadoTKH

16 KonTposbHas padboTa 1o pazaeny
«YTIIEeBOIOPOABD)

17 [IpenenbHbIE OHOATOMHBIEC CITUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cB3b

18 MHOroaToMHbIE CITUPTHI: STHICHIJIHKOIbL U
TJIHLIEPUH

19 ®DeHOoI: CTPOCHUE MOJIEKYIIbI, (PU3NYecKHe 1
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruasl: GopMaIbICTHI U
aneTanbaerusl. AeToH

21 OnHOOCHOBHEIE MpeeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHAsI

29 [TpaxTueckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIOTBI»




CTeapI/IHOBaH " OJICMHOBAs1 KMCJIOTHhI, KaK

23 MIPEJICTAaBUTEIIH BBICIIIMX KapOOHOBBIX
KHUCJIOT

24 MBpiia KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE JEHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢pupoB

26 Kupsl: runponus, npuMeHeHue,
OuoJsIoruYecKast pojib )KHPOB
VYrieBonbl: coCcTaB, KiacCupUKaIusl.

27 Bakneimue npencraBuTeNN: INII0OKO34,
bpykTo3a, caxaposa

)8 Kpaxmai u 1eiuiroino3a Kak npupoIHbIe
MIOJTUMEPBI
KonTponbhas pabota o pazaeny

29 «Kucnopozacoaepxaiiye OpraHn4ecKue
COEIMHEHUS

30 AMUHBI: METHIAMWH 1 aHUIUH
AMUHOKHUCIIOTHI KaK aM(OTepHbBIE

31 OpraHUYEeCKHE COCUHEHUS, UX
ouonornueckoe 3HaueHue. Ilentuapl

32 benku kak npupoHbie
BBICOKOMOJICKYJISIPHBIC COSIMHCHHS

33 OCHOBHBIC OHSATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METO/bI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHHﬁ.




[InacTmaccel, Kaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTypalus aToMOB

Ilepnonnueckuii 3akoH u [lepuonnueckas
cucTeMa XUMUuUecKux sjaemenTon . W.
MeHnaeneeBa, ux CBsi3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB
XUMHYECKHX 3JICMEHTOB U UX COCIMHCHUM I10
rpynmnam u neprojam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anmemenToB .M. Menaeneena B
pa3BUTUU HAYKH

Crpoenue BelecTBa. XMMHUUYECKas CBA3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsi3U. BogopoaHas cBs3b

BanenTHOCTB. DNEKTPOOTPUIIATETLHOCTD.
Crenenb okucieHud. BelecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsATHE O TMUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUAHBIE PACTBOPBL.
MaccoBas 10715 BEILIECTBA B pacTBOPE

Knaccudukanus u HOMEHKIaTypa




HEOPTaHNYCCKUX COCHHHCHHﬁ. I'enernueckas
CBA3b HCOPraHMYCCKHUX BECUICCTB, pa3JIMYHBIX
KJI1aCCOB

Knaccudukanus XuMUUECKUX peakiuii B
HEOPraHUYECKON U OPraHN4eCKOW XUMHH.
3aKOH COXpaHEHMsI MAaCcChl BEIIECTB; 3aKOH
COXPAHEHHUs U NPEBPALCHUS DHEPIUU IIPU
XUMUYECKHUX PEaKLHIX

CkopocTtb peakiuu. OOpaTuMble peakluy.
XUMHUYEeCKOEe PaBHOBECHE

10

[TpakTuueckas padbora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIII

11

DnexTponuTHyeckas qucconuanus. [lonstue
0 BoziopoiHOM Tokasatene (PH) pactsopa.
Peaknun nonHoro oomena. I'maponm3
OpTraHNYCCKUX U HCOPraHNMYCCKUX BCUICCTB

12

OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC PEAKIINH.
[Tonsatue o0 35IeKTpoOIN3€E PacIiaBOB U
pacTBOPOB COJIEH

13

KonrtponbHas pabota no pasaeny
«TeopeTrueckre OCHOBBI XUMUM»

14

Mertamel, ux nojoxeHue B [lepuoanyeckoii
cHCTeME XUuMHYecKux siaeMmenTon Jl. WM.
MemneneeBa 1 OCOOCHHOCTH CTPOCHUS
atomoB. O01ue pu3nYecKue CBOMCTBA
METaJLJIOB

15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT




HaHpH)KCHI/Iﬁ METAJIJIOB

16

XUMHUYECKHE CBONCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, KaJIUH, KaJIbLIUMA, MarHuu,
ATIOMUHUI) U UX COeTMHEHUN

17

XUMHUYECKUEe CBOMCTBA XpoMa, MEJU U UX
COeIUHEHNN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKejae3a U UX
COCJTMHECHUM

19

[TpakTrueckas padota Ne 2. "Pemenue
SKCIIEPUMEHTAJIBHBIX 3a/1a4 [0 TeMe
«Metamms»"

20

Hemerannel, ux mojiokeHue B
[lepronuueckoii cucTeMe XUMHUYECKUX
snemenToB JI. 1. MenzaeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

21

Pu3nYeCKUe CBOKMCTBA HEMETAJUIOB.
AJNIOTpONUS HEMETAILIOB (Ha IpUMEpe
KHCIIOPOJia, cepbl, hocdopa u yriaeposa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COeIUHEHUN

23

XuMHYecKue CBOMCTBA a30Ta, pocodpa u ux
COEIUHEHNN

24

XUMHUYECKUE CBOMCTBA yIiiepoa, KpeMHUS U
AX COeIMHEHNH

25

IIpruMeHeHre BaXKHEHUIIUX HEMETAUIOB U UX
COE€IUHEHNN

26

O00011eHNEe U cCUCTEMATU3ALS 3HAHUI 110
Tteme «Hemeramaery. Beruncnenus mo




YpaBHEHUSM XUMHUYECKHUX PeaKIii u
TEPMOXUMHYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTANIBHBIX 33/1a4 110 TEME 1
"Hemeramsr"»

28 KonTponbHas pabora no temam «MeTamis» u 1
«HemeTamis

29 Heopranunueckue u opraHuuecKre KHCIOTHI. 1
Heopranuueckue u opraHn4eckrue OCHOBAHHUS
AmMdoTepHbIe HEOPraHUYECKUE U

30 OpraHWYecKHe coenHeHus. [ eHeTHuecKkas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
PoJib xMMHM B 00€CIIEUEHHH YKOJIOTMYECKOH,

31 YHEPTETUUECKON U MHUIIEBON O€30TaCHOCTH, 1
Pa3BUTUU MEIUIIMHBI
[IpencraBienust 06 0OIMKX HAYUHBIX

32 MPUHITUIIAX TPOMBIIIJIEHHOTO MOTYYSHUS 1
Ba)KHEUIIINX BEIICCTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPUAIOB 1

34 XUMHUs U 310pOBBE YEIOBEKA

OBHIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman .., AkiiionepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»
» Xumus, 11 xmacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«M3narensctBO «IIpocBeienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubnuoreka [JOK
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