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NNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHH Ha YpOBHE CpeaHero oomero oOpa3oBaHus pazpaboTaHa HA
ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®denepanun», TPeOOBaHMI K pe3yJIbTaTaM OCBOCHHS (peepanbHOi 00pa30BaTeIbHON MPOTPaMMBbI
cpennero  obmero  oOpazoanmst (POIlI  COQ), mnpencraBieHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpaszoBaTenbHOM crangapte COO, ¢ yuérom Konnenuuu mpemnogaBaHus
yueOHoro mpenMera «XuMHsS» B 00pa3zoBaTelbHbIX opranuzanusx Poccuiickoit ®enepanumy,
pean3yIoNruX OCHOBHBIE 00pa30BaTeIbHbIe IPOrPaMMBbl, 1 OCHOBHBIX MONIOXKeHUH «CTparerun
paszButus BocnuTanus B Poccuiickoit denepaunn Ha nepuoxn o 2025 roga» (Pacnopsikenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIX0/I0B K pa3zpadOoTKe MPOrpaMMBbI IO XUMHH, K OIIPEeSICHUIO 00IIel CTpaTeruu
00yd4eHusI, BOCIIUTAHUS M PA3BUTHA OOYYArOIIMXCSI CPEACTBAMH YYEOHOTO MpeaMera « XUMHUSD»
s 10—-11 kiaccoB Ha 6a30BOM ypoBHE cocTaBWIH KoHIenTyanbHble nojoxenus ®PI'OC COO o
B3aMOOOYCIIOBIICHHOCTH IIeJIeH, COJep)KaHMs, Pe3yJIbTaTOB O0Y4YeHHs U TPeOOBAaHHI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TIOJy4YaeMoO€ BBITYCKHMKaMH  0011e00pa3oBaTenbHOM
OpraHM3aliy, SBISETCS HEOThEMJIEMOM dYacThio WX oOpazoBaHHOCTH. OHO  CIyXHT
3aBEpILAIOIIMM 3TAallOM pPEANM3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
IIEHHOCTEH, MPUCYIINX IIETOCTHON CHCTEME XUMHYECKOTO 00pa30BaHus. DTH IEHHOCTH KacaroTCs



MO3HAHUS 3aKOHOB MPUPOJBL, HOPMHUPOBAHUS MUPOBO33pEHUS U OOIIEH KyJIbTyphl UeloBeKa, a
TaKk)Ke JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M TPUPOITHON Cpee.
Peanusyercs xumuueckoe oOpa3oBaHHe OOyYarONIMXCsl Ha YpPOBHE CpPEIHEro OOIIero
o0pa3oBaHUs CpEACTBAMH yU4eOHOTr0 mpeaMeTa « XUMUs», CoJepKaHue U TOCTPOCHHUE KOTOPOTO
onpezeNieHbl B MPOrpaMMe MO XUMHUHM C Y4€TOM creuu(UK HayKd XUMHUH, €€ 3HAUYEHHUS B
MO3HAHUY TPHUPOJBI U B MaTepUATBHON KM3HHU OOIIECTBA, a TaKKe C y4&€TOM OOIIMX Hened u
INPUHILIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpEIHEro oOIlero
oOpasoBanus B Poccuiickoit denepanuu.

XUMHUS KaK AJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT OCOOYIO POJIb B COBPEMEHHOMN
[IMBWJIM3AIMU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuanbHOW KyJIbTypbl. OHA BHOCHT CBOW BKJIAJ B
q)OpMI/IpOBaHI/Ie paI_[I/IOHa.HBHOI‘O Haquoro MBIINIJICHHUA, B CO3JaHUEC IICJIOCTHOI'O HpGI[CTaB.HeHI/I}I
00 OKpY’KaroIIeM MUpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, KOTOpPoe (hOPMHUPYETCS B XMMHUHU HA
OCHOBE TOHUMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY KAIOUIErO0 MHpA, OCO3HAHUS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00IaCTsIMU IPUMEHEHUS.

TecHo B3aUMOAEHUCTBYS C IPYTUMH €CTECTBEHHBIMU HayKaMH, XMMHUSI CTaJla HEOThEMIIEMOM
YacThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO TpyJa M >KU3HU KaxI0TO
wieHa oOmiectBa. CoBpeMeHHass XHMMHsS Kak HayKa CO3MJaTellbHasg, KaK HayKa BBICOKHX
TEXHOJIOTUI HampaBieHa Ha pEUIeHHE TIJI00aTbHBIX MPOOJIEM yCTOHUMBOTO pa3BUTHA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MacCHOCTH U OXPaHbI
3/10pPOBBA.

B cootBeTcTBMM C OOmMMMH LEISIMH W TPUHIMIIAMH CPEIHEro oO0Iero oOpa3oBaHMs
conepxanue npeamera « Xumus» (1011 xmaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha OONICKYJBTYPHYIO IMOJATOTOBKY OOYYarOIIMXCS, HEOOXOIUMYIO UM s
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKHU3HB COIIMYMA,
MIPOJIOJDKEHMS 00pa30BaHUs B Pa3JIMUHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocTaBistomuMu npeamera « XUMUs» SBIAI0TCS 6a30Bble Kypchl — « OpraHudeckas XMUMHUs»
1 «OO011as 1 HeoOpraHM4ecKast XMMHU», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHHsI KOTOPBIX SBIISIFOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUHU 110 HEOPTaHUYECKON XMMHH (C BKIIOUEHUEM 3HAHUH U3
o01Ielt XUMHIH) U OpraHnyeckoi XumMun. @opMrupoBaHe JaHHOW CHCTEMBbI 3HAHUHN NPH U3yUEHUH
npeamera 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOr000pa3Hsl BEIIECTB HA OCHOBE
OOIIMX MOHITHUH, 3aKOHOB U TEOPHI XUMUHU.

CrtpykTypa comepxanusi KypcoB — «Opranudeckast xumus» u «OO0IIast 1 HeopraHudeckas
XUMUS» chopMHpoBaHa B MporpamMme MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K M3yUEHUIO
ydeOHOro Marepuana W OOYCIIOBIEHa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHMM BEIIECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHMUYECKON TEOPHH CTPOCHUS OPraHUYECKHX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJEKTPOHHBIX MPEACTaBICHUN O CTPOCHUM BEIIECTB.
Csenenusi 00 M3yyaeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 10
CIIO)KHBIX OMOJIOTUYECKH AKTUBHBIX COSAMHEHHH. B Kypce OpraHMuecKkod XWMHU TOIydYaroT
pasBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIEero 0oOpa3oBaHUs IEPBOHAYAIBLHBIC
MPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOU PEAKIUH.

[Ton HOBBIM YIJIOM 3peHHs] B IpeaMere «XHUMHA» 0a30BOr0 YPOBHSI paccMaTpUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuanl Hu
¢dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyecKasi XUMHS» OOyYaIOUIMMCS MPEIOCTABISETCS BO3MOKHOCTh OCO3HAThH



3HAQUCHHE IEPHOANYECKOT0 3aKOHAa C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX MO3UIIHI,
riry0xe MOHSATh HCTOPUYECKOE H3MEHEHHME (YHKIMI 3TOro 3akoHa — OT oO0oOImaromen o
OOBSICHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUI O BaXXHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYLUTHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B Kypcax 10 wm 11 KiaccoB 3yeMeHTaMM  COAEpP)KAHUSA, HWMEIOIIUMHA
KyJIbTYPOJOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTHU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJb B TI03HABATEILHOW W
MPAKTUYECKON JEeSATENLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K TIPOIECCY
TBOpYECTBA B 00OJIACTH TEOPUH U MPAKTUUCCKUX MPHUIIOKCHUM XHUMHH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XHUMHECH,
KPUTUYECKH OCMBICIMBATh MH()OPMAIIUIO U MPUMEHSTH €€ I TOTOJHEHUS 3HAHWM, PEIICHUs
WHTEJUICKTYaJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a7ad. B 1emnom copepxanue
y4eOHOro mpeaMeTa «XUMHUs» TaHHOTO YPOBHS W3YUYEHUS OPUEHTHPOBAHO Ha ()OPMHUPOBAHUEC Y
00y4JaromXCsi MUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMaHUSI PMIOCOPCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €MHCTBO HEOPTAaHWYECKOTO U OPTaHUYECKOT0 MHUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SIBICHUHN MyTEM SKCIIEPUMEHTA
U pEeIIeHUS TPOTUBOPEYHI MEXITy HOBBIMU (DaKTaMH M TEOPETUUYECKHUMH TMPEINOCHIIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
SHEPTeTHYECKUX PECYPCOB, CHIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTHH U MaTEPHAIIOB.

B nuane pemenus 3a1a4 BOCIIUTAHUS, PA3BUTHS ¥ COIIMATH3AINN 00YYarOIIUXCs TIPUHSTHIC
HpOFpaMMOﬁ o XMMHUH MOAXOJAbl K OHNPCACICHHUIO COACPIKAHUSA W IIOCTPOCHHUA MNPCAMETA
npeayCcMaTpuBalOT (GOPMHUPOBAHNE YHHBEPCATBHBIX YYEOHBIX JEHCTBHIA, MMEIOMIMX 0a30BOEC
S3HAYCHHUC [JIA PpPa3JIMUYHbIX BHUIOB JACATCIBHOCTU: PCIICHHUA HpO6HeM, IIOMCKa, aHajlu3a Hu
00paboTtkn wH(OpMaIMK, HEOOXOAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH, 3aHHMaIOIHCﬁ Ba>XHO€ MECTO B IO3HAHUU XUMHU.

B nmpaxTuke npenogaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O 00Iero o0pa3oBaHus, Tak U
Ha yPOBHE CPEIHEr0 00I1ero 00pa3oBaHus, IPH ONPEACTICHUN COACPIKATEIbHON XapaKTepUCTHKH
Lened W3y4eHHs IpeIMeTa HalpaBlICHUEM IIEPBOCTENICHHOM 3HAYMMOCTH TPaJHIAOHHO
npu3Haércst (OPMHPOBAHHE OCHOB XHMHYECKOW HAayKH Kak O0JIACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, IPAKTUYCCKOU NEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOYKHM 3pEHMS TaKOM MOAXOJ K OINpPEAEICHUIO LEelNed H3ydeHus
IIPEeIMETA SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHS TVIABHBIMH LEISIMHU U3YYCHHUS TpeaMera «XUMUs» Ha
6azoBoMm ypoBHe (10 —11 Kki1.) SIBISFOTCS:

dbopMUpOBaHHE CUCTEMbl XHMHUYECKUX 3HAHUN KaK BKHEHIIEH COCTABIISIFOIICH €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHPA, B OCHOBE KOTOPOH JieXkaT KIIOYEBBIC MOHATHS, (yHIaMEHTAIbHBIC
3aKOHBI U TEOPUH XUMHUH, OCBOCHHUE SI3bIKA HAYKU, YCBOCHHE U IIOHUMAHUE CYIIIHOCTH JOCTYITHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C HMCTOpHUEH WX pa3BUTHSI H
CTaHOBJICHUS,

dbopMHpOBaHWE ¥ pPA3BUTHE NPEACTABICHWA O HAYYHBIX METOJaxX IO3HAHUSA BEIICCTB U
XUMHUYECKHX peaKIUi, HEOOXOMUMBIX IJisi MPUOOPETCHHUS YMEHUN OPHUEHTHPOBATHCS B MHPE
BEIIECTB ¥ XUMHUUYECKHX SBJIICHUM, UMEIOIIUX MECTO B IIPUPOJIC, B IPAKTUUCCKOMN U TTOBCETHEBHON
JKU3HU,

pa3BUTHE YMEHUW U CIIOCOOOB NEATEIbHOCTH, CBS3aHHBIX C HAOJIOJACHHEM M OOBICHEHHEM
XUMHUYECKOT0 HKCIIEPUMEHTa, COOTIOICHUEM MTPABHII OE30IMaCHOTO OOPAIEHUS C BEIIECTBAMH.



Hapsiny ¢ atum, copepkarenbHas XapakKTepUCTHKA LelIed U 3a7ad W3y4YeHHs TpeaMeTa B
porpaMMe 1Mo XMMUU YTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMH B
cucreMe cpefHero obmiero oopasoBanus. CeroHs B MPENoJ aBaHUN XUMUHU B OOJIBIIIEH CTETICHU
oTHaéTCsl MPEANOYTeHNE MPAKTUIECKON KOMIIOHEHTE COJiepKaHusl 00yueHMs, OpPUEHTHPOBAHHOM
Ha TOJTOTOBKY BBITYCKHHKA OO0Ie00pa30oBaTeIbHON OpraHW3aIlMK, BIAJICIOIIETO HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU W yMEHHSIMH aKTHBHOTO
MOJTyYEHHUsl 3HaHUN U PUMEHEHHS X B PEaIbHON KU3HU AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu u3ydeHMHM TMpeaMeTa «XHUMHS» JOMHHHUPYIOIIEe 3HAaueHUe
nproOpeTaroT TaKKue 1EeNU U 3a/1a4H, KakK:

ajanTtanus o0yJaronmxcs K yCIOBUSIM THHAMUYHO Pa3BUBAIOIIETOCS MUpa, GOpMUpOBaHUE
MHTEJJIEKTyaJIbHO DPAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa3oOBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX >KU3HEHHBIX CHTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dopmupoBaHHe y O0OYdYaAIONIMXCSl KIIOYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETCHLUH),
MMEIOLINX YHHUBEPCAIbHOE 3HAUYEHHE JUTS Pa3IMYHBIX BHIOB JESATEIBHOCTHU: PELICHUS MPOOeM,
NIOWCKa, aHalu3a u 00paboTKM WHPOpPMALMHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
JIeATEIFHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B MO3HAHWU XMMHUH, a TAKKe IJIS OLEHKHU C
MO3UILIUN HKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUUECKUX MPOLIECCOB
Ha OPTaHHU3M YeJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIBHO TNPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIb30BATH COBPEMEHHBIE NH(POPMALIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a Y4eOHOH U Hay4HO-TIOMYJIAPHON MH(POPMAIIUH XUMUYECKOTO
COZlEepKaHUSA;

dopMupoBaHne U pa3BUTHE y OOYJAIOMINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIILICHHS,
HaOJII0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NTPH IUITAHUPOBAHUU M IPOBEICHUN XUMHUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y 00yJaroIXCsl yOeKIEHHOCTH B TYMaHUCTHYECKON HAMIPABICHHOCTH XUMUH,
e€ BaKHOW pOJM B PEUICHUU TJIOOAIBHBIX NPOOJIEM palMOHAIBHOTO MPHPOIOONB30BAHHMS,
MOTIOJTHEHUSI YHEPTEeTUYECKUX PECypCOB M COXPaHEHHs MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOAMMOCTH OEpPEKHOTO OTHOIIICHHSI K TIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE MTPUOOpETEHUS
OIIbITa UCITOJIB30BAHUS ITOJTYUYCHHBIX 3HAaHUHU AJId IPUHATUS TPAMOTHBIX peI_HeHI/Iﬁ B CUTyaludx,
CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMH.

B ydeOHOM rmutane cpemHero oOImero oOpa3oBaHUs MPEeAMET «XUMHUsS» 0a30BOr0 ypOBHS
BXOJUT B COCTAaB HpeHMeTHOﬁ 06HaCTI/I «ECTGCTBGHHO-Hay‘-IHBIe MpECaAMCTED).

OO1ee ynciIo 4acoB, OTBEAEHHBIX AJI M3yYeHUs XMMHUHU, Ha 0a30BOM YPOBHE CPETHETO
obmiero oopazoBanmsi, cocTaBiser 68 gacos: B 10 kimacce — 68 wacoB (2 yaca B Heneno), B 11
Kyacce — 68 gacoB (2 yaca B HEJIENIO).

COJEP)KAHUEOBYYEHUA
10 KIACC OPI'AHMYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHHMYeCKON XMMHUHU



[Ipenmer opraHu4eckod XWUMHUHU: €€ BO3HMKHOBEHHME, Ppa3BUTHC U  3HAYCHUE
B IIOJ[yYE€HUU HOBBIX BEILIECTB U MaTepUajoB. Teopus CTPOEHMsI OPraHUYECKUX COCIUHEHUH A.
M. BytnepoBa, €€ OCHOBHBIE MOJ0KEHUA. DIEKTPOHHOE CTPOEHUE aTOMa yIJIepoJia: OCHOBHOE U
BO30YXIIEHHOE COCTOSIHUS. BaneHTHbIe BO3MOXXKHOCTH aToMa yriiepoaa. CTpyKTypHbIe (hOpMyJIbI
OpPraHMYECKHUX BEHIECTB.. XMMHMYECKas CBSI3b B OPraHUYECKHX COCIMHEHUAX — OJMHApHBIC U
KpaTHble cBs3U. ['omoinorusi, nsomepus. Buabl uzomepuu. IIpencraBienue o kinaccupUKaIH
opraHu4eckux BemecTB. HoMeHknaTypa OpraHMYecKMX COEAMHEHHH (cucTemarudeckas) MU
TPUBUAJIbHBIE HA3BAaHUS BAXKHEHUIIINX MTPEICTABUTENEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIbHbIE METOJbl W3YUYEHHUS BEIIECTB U HMX IPEBPALICHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHWYEeCKUX BEIIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJEITUPOBAHUE MOJIEKYII
OpPTaHMYECKHUX BEIIECTB, HAONIOACHHE U ONUCAaHHE JEMOHCTPAIMOHHBIX OIBITOB TIO
IIPEBPAIEHUIO OPTAaHUYECKUX BEIECTB MPU HAarpeBaHuU (TJI1aBieHue, OOyTIMBaHUE U TOPEHHE).

YriaeBogopoasl

AJKaHBI: COCTaB M CTPOEHHME, T'OMOJIOTMYECKMH psiaA. MeraH M 3TaH — npocTeilimune
IPEJCTaBUTENIN AIKAHOB: (PU3MUECKUE U XMMHUUYECKHE CBOICTBa XMMUYECKHUE CBOMCTBA AJIKAHOB:
peaKkuu 3aMEIEHUs, U30MEpU3ALUU, ACTUIPUPOBAHMS, LUMKIU3ALUH, I[THUPOJIA3A, KPEKUHTa,
TOpPEHUS, HAXOXKICHHUE B IPUPOAE, IIOJyYEHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTMYECKHUI PSAZ. DTWIEH U MPOIMUWIECH — NPOCTEUIINe
NpPEICTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMMHYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMS,
rajJJOreHUPOBAHUS, TUAPATALUU, OKUCIECHUS M IOJIMMEPU3ALUU), NOJYyYEHUE U NPUMEHEHHUE.
[IpaBuno MapkoBHuKOBa. KauecTBeHHBIE peakiui Ha ABOWHYIO CBA3b. CIIOCOOBI MONTy4YEHUS U
IIPUMEHEHHE AJIKEHOB.

Ankanuensl: Oytamuen-1,3 u MetunOyramueH-1,3: cTpoeHHE, BaKHEHIINE XUMHYECKHE
cBoMcTBa (peakuus moaumepusanun). [lonyyeHne CHHTETHYECKOTO KayyyKa U pe3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHA P AINCTWICH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKUE CBOMCTBA
(peakuy ruIpupoBaHus, raloreHUPOBAHUS, THAPATALNN, TOPEHUS), T0JIyY€HUE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHHE, (U3HMYECKHE W XHMHUYECKHE CBOWCTBA (peakiuu
raJlOreHUPOBaHUS UM HUTPOBAHMS), IMOJYYE€HUE W TpUMeHeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUPOSaAHUs U HUMPOBAHUs), NOTyYeHue U
npumeneHue. TOKCHYHOCTh ~ apeHOB. ['eHeTnueckass CBsI3b  MEXIY  YIJI€BOAOPOJIAMH,
MPUHAJISKAITMME K Pa3TUYHBIM KJIaCCaM.

[IpupoHBIE NCTOYHHUKH YTIIEBOAOPONOB. IIpHpoaHbIid Ta3 ¥ HMONMyTHBIE HE(TAHBIC Ta3bl.
Heds u e€ npoucxoxaenue. CriocoObl nepepadoTKu He(TH: EPEroHKa, KPEeKHHT (TEpMHUECKUH,
KaTaIuTH4ecKuil), mmponu3. [IpogykTel mepepaboTku HepTH, HX TNPUMEHEHHE B
HPOMBIIICHHOCTH U B ObITY. KaMeHHBIH yroib 1 MpOAyKTHI €T0 ImepepadoTKy.

OKClIepUMEHTAIbHbIE METO/Ibl U3YYEHUs] BEUIECTB M MX MPEBPAIEHUI: 03HAKOMJICHHE C
o0pa3laMu IIacTMAacc, KaydyKoB U pe3uHbl, Koiuiekinu «HedTe» u «Yromapy», MoaenupoBaHue
MOJIEKYJl YIJIEBOJIOPOJIOB M TaJIOTEHONPOU3BO/IHBIX, IPOBEICHHE IPAKTUYECKONH pPabOThI:
MOJIy4Y€HHUE ITUIIEHA U U3YUEHHE €r0 CBOMCTB.

PacuérHble 3a1a4n.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00BEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WIIM MTPOIYKTA PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOTUIECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIIUN).

JKcnepUMeHTAJbHbIE METOAbI N3y4YeHHsl BElIeCTB U UX MpPeBpalleHn i

N3yuenne ¢pu3nuecKkux CBONCTB yTIEBOIOPOAOB (PACTBOPUMOCTD), KAU€CTBEHHBIX pPEaKIIui
YTJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeciBeurnBaHUe OPOMHOM WJIM MOJHOM BOJBI, pacTBOpa
NepMaHraHaTa Kajius, KadeCTBEHHOE OOHapyKEeHHE yriiepoJa W BOJOpOJia B OPraHMYECKHX
BEILIECTBAX, IMOJIYYEHHE JTWICHA W HM3YyYEHHE €ro CBOMCTB, O3HAKOMJIEHHE C KOJUIEKIUSMH
«Hed1b» 1 «Yromby», ¢ 00pasliaMu IMiIacTMacc, KayaykKoB U PE3UHBI, MOJICTHUPOBAHUE MOJIEKYII
YIJIEBOJOPOAOB M rajJOr€HIIPON3BOJHBIX YTIIEBOJOPOIOB.

Kucaopoacoaep:xaiue opranndeckne coenHeHUs!

[IpenenbHble OAHOATOMHBIE CHHPTHL. MeTaHON W 3TAHON: CTpOeHHe, (usnueckue u
XUMHYECKHE CBOWCTBA (peakluu C aKTHUBHBIMU METallaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHne. BogopoiHble CBsI3M MEXAY MOJIEKYyJaMu cnupToB. JleiicTBre METaHOIa U 3TaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHble CHHUPTHL. OTHIEHTJIMKOIb M TIHLEPUH: CTPOCHHE, (QU3NYECKHE U
XUMHYECKHUE CBOMCTBA (BBaHMOI[CﬁCTBHG CO IICJIOYHBIMH MCTAJIJIaMH, KaUCCTBCHHAA PCAKIHA HA
MHOTOATOMHBIE CHUPTHI). JlelicTBME Ha OpraHu3M uenoBeka. [IpuMeHeHWe TIHIepruHa W
OTHUIICHIJIUKOJIA.

DeHOoM: CTPOCHHE MOJIEKYIIBI, (PU3NYEeCKHe U XUMUUYECKUE CBOMCTBA. TOKCHUHOCTH (DeHoa.
[Ipumenenue denomna.

A.HBI[GFI/II[BI " KenoHbl. CDopManbz[emzn, afeTajlbACruj: CTPOCHHUC, (1)H3H‘-IGCKI/I6 u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJICHHUS MW BOCCTAHOBJICHUS, Ka4YC€CCTBCHHBIC peaKHI/II/I),
MOJIYUYCHHUC U IPUMCHCHUC.

OnHOOCHOBHBIE TIpeZieNIbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHasE U YKCYCHAsi KHCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE /TSI KJacca KUCIIOT, PEaKIUs
sTepudUKanmm), TONydeHHe U mpuMmeHeHue. CTeapwHOBas M OJCHMHOBAas KHUCIOTBHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX
MOIOIIIEE IEUCTBHUE.

Crnoxnble 3¢Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenune xupoB. bruosorndeckas pojb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKalus yrieBo1oB (MOHO-, TU- U MoIucaxapusl). [ moko3a —
IPOCTEHIIMA MOHOCAaXapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbl, (GU3NYECKHE M XMUMHUYECKHE
cBoiicTBa (B3aumozeiicteue ¢ ruapokcuaom meau(ll), okucinenne aMMuadHbBIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIEHHE, OpOXEHUE TIIIOKO3bI), HAXOXKICHHE B NPHUPOJC, NMPUMECHCHHE,
o6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK H30MEP TIIOKO3BI.

Kpaxman u nemntonosa kak npuponasbie noaumepsl. CTpoeHHe Kpaxmania M LEJUTI0I03BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIO0M).

OKCIIEpUMEHTAIbHbIE METO/bl M3YYEHHUs] BEIIECTB W WX NPEBPAILICHUN: MPOBEACHHE,
HAOJIIO/ICHUE U OINHKCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHbBIE
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoja okcuaom wmeau(ll)), mMHoroaToMHBIX



crupToB (B3ammojelricTBue TiunepuHa ¢ ruapokcuaom wmeau(ll)), ampaerumoB (okucieHHe
aMMMa4YHBIM pacTBopoM okcuna cepedpa(l) u ruapoxcunom menu(ll), B3aumozericTBue kpaxmana
C M0JIOM), IPOBEJICHNE MTPAKTUUECKONU PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHple 3a1a4n.

Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKOH peakuuu (Macchl, 00BEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WIIM MTPOIYKTA PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOTUIECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaepKallue OpraHnyecKue COeAMHEHUSI.

AMUHOKHUCIOTHI KaK aM(pOTEepHBIC OpraHNYecKue coenHeHus. OU3nvecKre U XUMHYECKUE
CBOMCTBa aMHHOKHCIOT (Ha TpUMepe INIMIMHA). buojornyeckoe 3HaueHHWE aMUHOKHCIIOT.
IlenTunel.

benku kak mpuponHBIE BBICOKOMOJEKYJSIpHBbIE coenuHeHus. llepBuuHas, BTOpUYHas u
TpeTU4yHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THUIPOJIU3, JE€HATyparus,
Ka4eCTBEHHBIC pEaKIIuy Ha OEJIKH.

DKCcIepUMEHTAIBLHBIE METOALI M3YVUYEHHS BEIIECTB M WX IPEBPAIllCHU: HAOIIONEHHE U
OoInrcaHuec I[GMOHCTpaI_II/IOHHBIX OIIBITOB: ;[eHaTypauH;I 6€HKOB HpI/I HaI‘peBaHI/II/I, IIBECTHBIC
peakiuu OCJIKOB.

BbicokomosieKkyasipHbIe COeJUHEHHS

OCHOBHBIC TIOHATUS XUMHUH BBICOKOMOJICKYJISIPHBIX COCHHHGHHﬁI MOHOMCp, IOJIUMED,
CTPYKTYpPHOC 3BCHO, CTCICHb IMOJHUMCpU3AllUH, CPpCAHASA MOJICKYJISIpHAd Macca. OcHOBHBIC
METOJbI CHHTEC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ — [MOoJIMMEpHU3aluAa U MMOJUKOHACHCAI .

OKCIEpUMEHTAIbHbIE METOJbl M3YUYEHHUS BEIIECTB U HUX NPEBPALICHUN: O3HAKOMIICHHE C
oOpa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyKOB.

MexnpeIMeTHEIE CBI3H.

Peanu3zanusi MeXNpEeIMETHBIX CBSI3€M MpU U3y4YEHUM OpraHuveckord xumMuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJb30BaHHWE KaK OOMIMX E€CTECTBEHHO-HAYYHBIX MOHATHHA, TaK W
MOHSTHM, SBISIOIIMXCA CUCTEMHBIMU JJIS1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHUSA: SBJICHHE, HAY4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KIacCu(UKaAIUsA, TEPUOJUIHOCTh, HAOIIOJACHUE, HW3MEPEHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusnka: MaTepusi, JHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIeCTBa, (PU3NIECKUE BETUIMHBI U €IMHUIIBI MX

U3MEPEHUSL.

Buonorusi: knerka, opranusm, Ouocepa, oOMEH BEIIECTB B OpraHuszMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YTIeBOIbl, )KUPBI, (DEPMEHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.



TexHoorus: IMUIICBBIC MTPOAYKThBI, OCHOBBI pallMOHAJILHOI'O IIMTAaHUA, MOXOIHUE CPCIACTBA,
JICKAPCTBCHHBIC U KOCMCTUYCCKHUC MMpCMapaThbl, MaTCpHUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTHUYCCKUX
BOJIOKOH.

11 KUIIACC
OBILIASA U HEOPTAHHUYECKAS XUMMUA
Teopernyeckne 0CHOBbI XUMHH

XUMHUECKUH 3meMeHT. AToM. Slapo aroma, wH30TONbI. OJEKTpOHHas 000JOYKa.
DHepreTUYeCcKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemMenTsl. OcoOeHHOCTH
pacrpeneneHust 3JIEKTPOHOB MO0 OpOUTANSAM B aTOMaxX 3JEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpOHHask KOH(UTYpalKs aTOMOB.

Ilepuonuueckuii 3akoH u Ilepmogmyeckas cucremMa XUMHYECKUX dJeMeHToB /l.
N. MenneneeBa. CBs3b NepuOIMYECKOro 3akoHa M Ilepmonnyeckoil cHCTEMBl XUMHUYECKHX
snemeHToB [[. 1. MeHneneeBa ¢ COBpEMEHHOM TEOPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIICCTB
0 TPpyIIaM U NepruojaM. 3HaueHHe NePUOANYECKOro 3aKOHA B Pa3BUTUH HAYKU.

Crpoenue BemiecTBa. XHWMHYECKas CBA3b. BHIbI XUMHUYECKOW CBs3M (KOBAJICHTHAS
HEMoJIsSIpHasl W TOJISIpHAs, MOHHAsA, METaJIMuecKas). MexaHu3mbl 00Opa3oBaHHs KOBAJCHTHOM
XUMUYECKOU CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
9H€KTpOOTpI/IL[aT€.HBHOCTB. Crenenn okucieHusa. MOHBI: KAaTHOHBLI U aHHUOHEI.

BemecTtBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOrO CTPOCHMS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o aucnepcHBIX cucteMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOphl. MaccoBas m0:s
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranndeckux coenuHeHnid. HomMeHkIaTypa HeOpraHMuecKuX BEIIECTB.
['eHeTnYecKas CBSA3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIMX K PA3IMYHBIM KJIacCaM.

Xumnueckass peaknus. Krmaccudukanus XUMHUECKHUX pEakIUii B HEOPTaHUYECKOH |
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS MAcChl BEILECTB, 3aKOH COXPAaHEHUsS U NPEBpaILECHUs
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiyu, €€ 3aBHCHUMOCTb OT pa3iMyHbIX (hakTopoB. OOpaTHUMbIC pEaKIUH.
Xummnueckoe paBHoBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.

[Ipunuun Jle [laTense.

DnekTponuTHdeckas auccornuaius. CuibHbIE W clla0ble 2JIeKTpoiauThl. Cpema BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE pCaKkmuu.



OKCIIEPUMEHTAIbHBIE METObl M3YYEHHSI BEIIECTB M WX MPEBPAIICHUN: JAEMOHCTpaIUs
tabmun «Ilepuomudeckas cucrema xumudeckux snmemeHToB [[. WM. MenpeneeBay, u3ydeHue
MozeeH KPUCTAJUTMYECKHUX PELETOK, HaOJII0IeHUE
U OMHCaHNE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCUIA BOJOPOIa B
MPUCYTCTBUU  KaTaln3aTopa, OMNpPEACIICHUE Cpelbl pacTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCATHLHOTO MHIWKATOPA, PEAKIIM MOHHOTO OOMEHA), MPOBEICHUE MPAKTUIECKONH paboThI
«BnusHUE paznuyHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOW PEAKIIHI.

PacuérHple 3a1a4u.

Pac4étbl o ypaBHEHHSIM XUMHUYECKUX PEAKIIUiA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM MOHATUS «MACCOBas J10JISI BEIIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [Tonoxenune Hemeramios B [leproauyeckoit cucteMe XMMUYECKHUX JIEMEHTOB
J. . MenneneeBa u ocoOEHHOCTH CTpOoeHHsS aToMOB. (DHU3MYeCKHe CBOWCTBA HEMETAILIOB.
AnoTponusi HeMeTauIoB (Ha IpUMepe KUCIopoa, cepbl, hochopa u yriiepoaa).

XWMHYECKHUE CBONCTBA BAXKHEWININX HEMETA/UIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yIJIepoJia U KPEMHUSI) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHENINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. Ionoxenue meramios B [lepuogudeckon cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. OCOOCHHOCTH CTPOEHHUS JJIEKTPOHHBIX 00004eK aTOMOB MeTauioB. OOmiue
¢u3nueckue cBoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXMMHUYECKUN DSl HAIPSHKCHUN
METAJIJIOB.

XWMHUYECKHUE CBOWCTBA BAXHEHIIMX METAUIOB (HATPHWH, KalWid, KaJlbIMi, MarHuM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCITMHEHUM.

OO6mue cmocoOs! oyueHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIIepUMEHTATLHBIC METOJbl W3YYEHUS BEIISCTB W WX MPEBPAIICHUH: HW3ydYeHHE
KOJUICKIINU «Metanisl u CIIJIaBBI», O6p213].[OB HCMCTAJIJIOB, pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4,
HaOJIIOZICHWE W OINUCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (B3aMMOJICHCTBHE
TUAPOKCHUA aJTFOMUHUSA C paCTBOPaMH KUCJIOT U H_IGJIO‘IGI‘;I, KauUCCTBCHHBIC PCAKIIMN HA KATHOHBI
METaJlIOB).

PacuérHple 3a1a4n.

Pacuétel Macchl BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOIMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHA ¥ KHU3HD

Ponp xuMuu B o0ecriedeHur IKOJIOTHIECKOM, YHEPTeTUYECKON U MHIIEBONW O€30TacCHOCTH,
Pa3BUTUHN MCIAUTIMHBI. Ilousarue o HAayYHBIX MCTOAAX MO3HAHUW BEIICCTB U XUMHWYCCKUX peaKuHﬁ.



[IpencraBienust 00 OOMIMX HAYYHBIX TPUHIIUIIAX TPOMBIIIJICHHOTO OTYYeHHS BayKHEHIINX
BELIECTB.

UYenoBek B MHpE BEILIECTB W MAaTEpPUAIOB: BaXXHEUIIWE CTPOUTEIBHBIC MaTEpHaIbl,
KOHCTPYKLIIMOHHBIE MAaTepUaibl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepHalbl Ul DJIEKTPOHHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUEe U MUHEpAJIbHBIE YI00pEHUSI.

XuMHsi ¥ 3J0pOBbE YEJIOBEKA: MpPaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBmIIa 0e30MmacHOro MCIOJIb30BaHUs MpernapaToB ObITOBOM XUMHH

B IOBCEJHEBHOU KU3HMU.

MexnpeIMeTHEIE CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBA3EH MPU U3YYCHUH 00IIIeH M HEOPTaHNIECKOM XUMUH B 11
KJIACCE OCYIIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK
U TIOHSATHUH, SABISAIOMIUXCS CUCTEMHBIMHU JUJISl OTAEIBHBIX TMPEAMETOB €CTECTBEHHO-HAy4YHOTO
IMKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIE TIOHATHS: HAyUHbIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHSI, aHAIIH3,
CHUHTE3, Kiaccu(uKanus, TMEPUOTUIHOCTh, HAOIIOJCHUE, OHKCIIEPUMEHT, MOJICIUPOBAHHUE,
U3MEpPEHHUE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, W30TOII,
PaAMOAaKTUBHOCTh, MOJICKYJIa, YHEPreTHUECKUN yYPOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe

COCTOsIHHEC BCIIIECTBA, (1)I/ISI/I‘I€CKI/IG BCJIIMYMHBI U €AVMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: kierka, opraHusM, 3Kocucrema, Ouochepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomornusa: XUMHYSCKAs MPOMBIINIJICHHOCTE, METAJLTIYPT s, IIPOU3BOACTBO CTPOUTECIIBHBIX

MaTepUalioB,  CEIbCKOXO3SWCTBEHHOE  MPOU3BOACTBO,  MHUIIEBAas  MPOMBIIUIEHHOCTD,
dapmaiieBTUYECKas ~ MPOMBIIIJICHHOCTh,  MPOU3BOJACTBO  KOCMETUYECKUX  IPENaparos,
MIPOU3BOCTBO KOHCTPYKIIHMOHHBIX MaTepHuaoB, 3JEKTPOHHAS MPOMBINIIICHHOCTD,
HAHOTEXHOJIOTUH.

[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMBI 110 XHMMHUKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTpaMM
cpenHero obmiero oOpazoBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM H IpeaMeTHbIM). HaydHo-
METOJMYECKOM OCHOBOW ISl Pa3pabOTKH IUTAHHUPYEMBIX pe3yJIbTaTOB OCBOCHHS IMPOTpaMM
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATEIbHOCTHBIN MOIXO/T.

B coorBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IOAXOAOM B CTPYKTYPC JHMYHOCTHBIX
PE3YJIbTATOB OCBOCHH IIPECAMETA «XuUMHS» HA YPOBHE CPCAHECTO O6H.[Cl"0 06p330BaHI/IH BBIACIICHBI
CIICAYIOIIUC COCTABJIAIOIIHNC:



OCO3HaHWE OOYYAIONTUMHUCS POCCHUMCKON TPa)KTaHCKON HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACIICHHIO;

HaJIUn4Yuc MOTHBAIIUHU K O6y‘IeHI/IIO;

LIG.HGHaHpaBJIeHHOG paSBI/ITI/Ie BHyTpeHHI/IX y6€)KI[CHPIfI JIMYHOCTHU HA OCHOBEC KJIHOUYCBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIINKI 0a30BOM HAYKH XUMHUH,

T'OTOBHOCTb H CHOCO6HOCTB OGy‘-IaIOH_[I/IXC}I PYKOBOACTBOBATLCA B cBoeH ACATCIIbHOCTHU
IICHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKAMH, TMPHUCYIIMMH I[EIOCTHONH CHCTEME XHMHUYECKOIO
o0Opa3oBaHuS;

HaJIMYMe TPABOCO3HAHMS HKOJOTHUECKOW KYJIBTYphl M CHOCOOHOCTH CTaBUTh LEIU H
CTPOUTH KU3HEHHBIE IIJIaHBI.

JIn4HOCTHBIE PE3yIbTAaThl OCBOEHUS MpeMeTa « XUMUS) JOCTUTAIOTCS B €IMHCTBE yueOHOU
Y BOCIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUM C TYMAaHMCTHUYECKUMHU, COI[MOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJeallaMd POCCUUCKOTrO Tpa’kJaHCKOro OOIIecTBa,
NPUHITHIMU B OOIIECTBE HOPMAaMH M MPaBUJIAMH TOBEIEHUS, CIIOCOOCTBYIOMIMMHE IPOIIECCaM
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS INYHOCTH 00YYaIOIINXCS.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHUS IMpeaMeTa «XHUMHUS» OTpakaloT c(hOpMUPOBAHHOCTD
OIBITA 103HABATEIbHOM U IPAKTUYECKOH JESTEIbHOCTH 00YYaIOIIUXCS [0 pealn3alui IPUHATHIX
B OOIIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHUS:

OCO3HaHUS 00YYAIOIUMUCS CBOMX KOHCTUTYLMOHHBIX MIPAaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPpCACTaBJIICHHUA O COLOUAJIBHBIX HOpMax H TIIpaBHJIaX MCKIMYHOCTHBIX OTHOIICHUM B
KOJIJICKTUBE,

TOTOBHOCTU K COBMECTHON TBOPYECKOW AESITEILHOCTU MPU CO3TAHUU YUYEOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY M apryMEHTHI APYTUX
IIPY aHAJIN3€ pa3IMYHbIX BUJOB yUEOHOH NesATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

LEHHOCTHOTO OTHOIIECHUSI K HMCTOPUYECKOMY M HAyYHOMY HACIIEUI0 OTEUECTBEHHOU
XHUMUH;

YBaXEHUsI K TPOIECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAayKH €CTh Pe3yJbTaT [UIMTEIbHBIX HAOIIOICHUH,

KPOMOTIMUBBIX SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOSAHHOI'O Tpyda yqéHBIX N IMMPAKTUKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHMBOB B TMOJYYEHUM U TMOCIEAYIOIIEM aHaJIu3e
nH(}OpPMaLIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPaBCTBEHHOI'O CO3HAHUS, STUUYECKOIO MOBEICHHUS;
CIIOCOOHOCTH  OLIEHMBAaTh CUTYallUd, CBSI3aHHBIE C XUMHYECKUMH  SIBICHUSIMH,
U INPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U

LIEHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE TOBEJCHHE M TIOCTYNKHM CBOUX TOBApPHUINEH C TO3HMIIHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN 3TUX TTOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHHUS IIEHHOCTEH 3I0pOBOTO0 M 0€30MacHOro oOpa3a JKW3HH, HEO0OXOAMMOCTH
OTBECTCTBCHHOI'O OTHOLIICHHS K COGCTBGHHOMY (bI/I3I/I‘-I€CKOMy nu HCHXI/I‘IGCKOMY 3I[OpOBBIO;

coOirofeHus] MpaBuil 0e30MacHOr0 OOpaIIeHHs] C BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN
YKU3HH U B TPYIOBOH EATEIHLHOCTH;

MOHMMAHUS [IEHHOCTH TPaBWI WHAUBHIYAbHOTO U KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHMsI IOCJIEACTBUN M HENPHUATHA BPENHBIX NPUBBIUEK (YMOTPEOJIEHMs aJIKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIE0BATEIbCKOW JIeATEIbHOCTH,
OOIIECTBEHHO M0JIE3HOMN, TBOPYECKOM U IPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCcTUE B PCELICHUHM IPAKTUYECKUX 3a4ad COLUAIbHOMU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJiacca, MIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3yuYeHHUIO Mpodeccuil pa3IM4HOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBKEHUS K TPYIY, JIFOJSIM TPYJa U pe3ysibTaTaM TPYAOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHYaTbHOH TPACKTOPUH 00pa3oBaHuUsl, Oy ayIeit
HpO(l)eCCI/II/I " peajin3anuun COGCTBCHHBIX JKU3HCHHBIX TIJIAHOB C y‘IéTOM JIMYHOCTHBIX MHTCPECOB,
CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IK0JI0rM4ecKOro BOCIIMTAHUS:

HKOJIOTHMUYECKHU TEJIECO00Pa3HOr0 OTHOIICHHSI K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUS TJI00aNBHOTO XapaKTepa HKOJIOTMUECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHOMN U COLIMATIBHOM CPEBL,

OCO3HAaHUS HEOOXOIUMOCTH MCIOJB30BAHUS JOCTHIKCHUA XUMUH ISl PEIICHHUsI BOITPOCOB
PaILMOHATILHOTO MPUPOAOIOIB30BAHNUS;



AKTUBHOTO HENPUATHS IAEHCTBUM, MPUHOCAIIMX BpPEN OKPY)KAIOIIEH MPUPOIHON cpere,
YMCHUSA TPOTHO3UPOBATH HCGH&I‘OHpI/IHTHBIC 9KOJIOTUYCCKUC MOCJICACTBUA MPCANPUHUMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HAJIMYUSL Pa3sBUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTMYECKOW KyJIbTYpBI, OIBITa
NeSITEIBHOCTH ~ KOJIOTWYECKOH  HANpaBIIEHHOCTH, YMEHHMS pPYKOBOJICTBOBAThCS HMMH B
II03HABATEIbHONW, KOMMYHUKAaTHBHON M COMAIILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOpOOHH;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

C(OPMHPOBAHHOCTH  MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKH U OOLICCTBCHHOW TPAKTHKH;

NOHUMaHMA CHeuu(UKH XUMHUHM KaK HayKH, OCO3HaHUs e€ poiud B (HOpMUPOBAHHH
palMOHAIBHOIO HAYYHOI'O MBIIIJICHHS, CO3JaHUN LIEJIOCTHOTO MPEJICTABICHHS 00 OKPYXKArOIEeM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IIO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU U
peleHnH podIeM COXPaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHM JUIsl COBPEMEHHOW LMBHUIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUAIbHON
KYJIBTYpBI, PELIEHUH I100aJIbHBIX MPOOJIEM YCTOHUNBOIO pa3BUTHs UEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00eCreyeHn! yCIOBUH YCIIEIIHOTO TPyAa U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHMMAHHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHUs SIBICHHUHM OKPY)KAIOIIEro MHUpPa M MPOUCXOISMIMX B HEM H3MEHEHMIA,
YMEHHUS JieJIaTh 00OCHOBAHHBIC 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIHMXCS JAHHBIX
C IIEeJIBIO MOY4YEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENLHO HCIIOJb30BaTh XUMHYECKIE 3HAHUS AT pCICHUS HpO6J’ICM
B PCAJIbHBIX JKU3HCHHBIX CUTYAlHUAX;

MHTEpeca K MO3HAHUIO ¥ UCCIIEI0BATEIbCKON eI TeIbHOCTH,
TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHUM II0 XUMHUHM B COOTBETCTBUU C JKU3HCHHBIMU

MOTPEOHOCTSMH,

WHTEpeca K 0COOEHHOCTSIM TPY/la B Pa3aIudHbIX chepax MpodhecCuoHATBHON NeATeTbHOCTH.

METAINPEJMETHBIE PE3YJIbTATBI

MeranpenmMeTHbie pe3yibTaThl OCBOCHHUS yueOHOro mpenmera «XHMHUS» Ha YPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble s (POPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOMIMXCS MEXKIUCIMUIITMHAPHbIC
(MeXnpeIMeTHbIE) O0IIeHayYHbIE TTOHATHS, OTPAXKAIOIIKE [ETOCTHOCTh HAYYHOU KapTUHBI MUpa



U crieru(uKy METOJIOB NO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HaOI0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpcalbHble ~ y4deOHble  jaeiicTBusi  (TIO3HABAaTeNbHBIE,  KOMMYHHUKATHBHBIC,
perynsTuBHBIE), oOecreunBaromme (GopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH U
COIMATIbHOM KOMITETCHIIMH 00YYalOIINXCS;

CIIOCOOHOCTh  OOYYaromIMXCsl ~ MCIOJB30BaTh  OCBOEHHBIE  MEKIUCIMIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIEe y4yeOHbIE ACWCTBUS B I03HABATEIbHOW H
COIMAJIBHOM MPAKTHUKE.

MertamnpeaMeTHble pe3yJibTaThl OTPAXKAIOT OBJAJACHUE YHHBEPCAIBHBIMU YUEOHBIMH
IIO3HABATEJILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICHCTBUSMH.

OBJaieHne YHUBEPCAJTbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J€HCTBUSIMU:
1) 6a30Bble JJOoruYecKue AeHCTBUSI:

CaMOCTOSITENIFHO  (POPMYJIMPOBATh M AKTYaJIM3UPOBaTh IMpoOJeMy, BCECTOpPOHHE e&
paccMaTpuBaTh;

OMpeaACIAATL LCIINM ACATCIbHOCTU, 3aJaBas HapaMEeTpbl W KPUTCPHUHU HX OJOCTHIKCHUA,
COOTHOCHUTDB pPC3YJIbTATHI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAHUI HpI/IéMBI JJOTrM4YC€CKOIro MbBIINJICHUSA — BBIACIIATH
XapaKTCPHbIC IIPHU3HAKU MOHATUH U yCTaHaBJIMBaTb KX B3aUMOCBA3b, HCIIOJIb30BaTh
COOTBCTCTBYIOIINC ITOHATHA IJISA 00BSICHEHUS OTACJIBbHBIX q)aKTOB u HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU VI KJIacCU(UKALUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;
YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCy:KJIeHus (MHIYKTUBHbBIE, EAYKTUBHbIE, 10 aHAJIIOTUH), BBISIBIISAThH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCCMaTPUBAEMBIX SIBICHUSAX, (DOPMYITUPOBATh BBIBOJBI U
3AKITHOYEHUS;

IPUMEHATH B MPOLIECCE MO3HAHMSI, UCIIOIb3YEMbIE B XMMUHM CUMBOJIMUECKHE (3HAKOBBIE)
MOJIEJH, TPe0OPa30BbIBATH MOJIETIbHBIEC IPEICTABICHNUS — XUMUYECKUI 3HAK (CUMBOJI) 3JI€MEHTA,
XuUMHU4eckass (GopMysa, ypaBHEHHE XHMHYECKOM peakuud — TpUd pPEUIeHUH Y4eOHBIX
MTO3HABATENIbHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATh HA3BaHHBIE MOJIETIbHBIE TPEACTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a30BbIe HCCIAeA0BaTENbCKUE JIeliCTBUS:
BJIaACTb OCHOBAMU MCTOJI0OB HAYUHOTI'O MMO3HAHUW BCIICCTB U XUMHWYCCKUX peaxunﬁ;
dbopMyupoBaTh 1EAW W 3aJa4d  HMCCJICIOBAaHMs, WCIOJb30BaTh IIOCTABJICHHBIE U

CaMOCTOSITENILHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbIX CYKIECHUI;



BJIAJICTh HABBIKAMH CaMOCTOSTEIBHOTO IUTAHUPOBAHHS W TPOBEACHUS YUYCHUYECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM MPOIECCca, CaMOCTOSTEIHHO
NPOTHO3UPOBATh €ro pe3yibTar, (GOpPMyJIMpPOBaThH OOOOMICHHS W BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIICOBAHMSI, COCTABIATH OOOCHOBAHHBIA OTYET O MPOICIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHHUYECKOW HCCIEAOBATEIIbCKOM W TPOEKTHOW JeATEIHHOCTH,
IMPOSBJIATH CHOCOGHOCTB U TOTOBHOCTb K CaMOCTOATCIBHOMY IIOHMCKY MCTOJOB PCUICHUA
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpOpMaAMKU (HAYYHO-TIOMYJIpHAS
JAUTEepaTypa XHMMHYECKOIO COJEp:KaHus, CIpaBouyHble TmocoOus, pecypcsl MHTepHera),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUIOB U (HOPM IIPECTABICHUS, KPUTHUECKH OLEHUBATD
€€ IOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMyIUpOBaTh 3aMpOChl M TMPUMEHATH PA3IMYHBIE METOABI TMPU TOUCKE U OTOOpe
uH(pOpMaIiK, HEOOXOAUMOM JIJIsl BBIMIOTHEHUS YIeOHBIX 3aa4 ONPEeAeIEHHOTO THTIA;

nproOpeTaTh OIBIT UCMOJIb30BaHUS MHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHUH H
Pa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaJIbHYI0 (OpMY HpecTaBieHUus MHGOpMAIMH (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCTIOJIB30BaTh HAYYHBI S3BIK B KAueCTBE CPEICTBA TpPU pPadOTE C XUMHYECKOU
uHpOpMaLKell: MPUMEHATh MeEXIpeaAMeTHble ((U3nYeckue M MaTeMaTHYeCKHE) 3HAKU H
CUMBOJIBI, (hOpMyIIbI, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCITIOJb30BaTh U HpCO6p330BI)IBaTI) 3HAaKOBO-CUMBOJIMYCCKHUE CPEACTBA HATTIAAHOCTH.

OBnaueHne YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMUA [lelCTBPlSIMPl:

3alaBaTh ~ BONPOCHI 1O  CYIIECTBY  OOCYXKJaeMOW TeMbl B  XOA€ JaHaliora
W/WIA JTUCKYCCHH, BBICKA3bIBaTh HJIEH, (OPMYITUPOBATH CBOM MPEIJIOKEHHUS OTHOCHTEIHHO
BBITIOJTHEHUS TTPEIOKEHHOM 3a/1a4u;

BBICTYIIAaTh C TNPE3CHTAlMEH Pe3ysbTaTOB MO3HABATEIFHON NESATEIBHOCTH, MOTYYCHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TP  BBINOJHEHHUM XUMHUYECKOTO
9KCTIIEPUMEHTA, IPAKTUYECKOW padOTBl MO WCCIECAOBAHHMIO CBOWCTB M3Yy4aeMbIX BEIECTB,
peannzanuu y4eOHOTo IIPOEKTa u ¢dbopmynHrpoBaTh BBIBO/IbI
IO pe3ysIbTaTaM MPOBEAEHHBIX HCCIECI0BAaHUHN ITyTEM COTIIACOBAHMS TIO3UIMI B X0/1€ 00CYKICHUS
¥ 00OMEHA MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTHBHBIMU J1€fiCTBUAMM:
CaMOCTOSITENIbHO TJIAHUPOBAaTh M OCYIIECTBISTH CBOIO TO3HABATEIBHYIO JEATEIbHOCTD,

ompezenss e€ 1eNu U 3a/a4l, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
MpeayiaraeMblii alTOPUTM JCHCTBUM TPH BBITIOJIHEHUHM YYEOHBIX M HCCIEIOBATEIIBCKUX 3ajad,



BBIOMpATh Hanbosiee F(HEKTUBHBIN CIOCOO UX pPEIICHUS C yIETOM TOJYyYCHHST HOBBIX 3HAHUH O
BCIICCTBAX U XUMUYCCKUX PCAKIHAX,

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.
MNPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUNA O XUMHUUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHUU B MO3HAHUU SIBICHUU NMPHUPOJBI, B (POPMUPOBAHUN MBIIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM [UIsl pelleHus
MPAKTUYECKUX 3a7ad M IKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpelie;

BIIAJICHUE CHUCTEeMOW XHMHUYECKHUX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJAraoline
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsI 000JI0UKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb,
AIIEKTPOOTPHUILIATEIIbHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaiméHHasi), MOJb, MOJISIpHAs Macca, MOJSPHBIH O0BEM, YIVIEPOJHBIA  CKEJeT,
(GyHKUMOHANMBHAS TPYNIa, paauKajl, H30MEpHs, W30Mepbl, TOMOJOTHYECKUH psill, TOMOJOIH,
YTIEBOIOPOAbI, KUCIOPOA U a30TCONEPKAlIIe COCTUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BCHO, BLICOKOMOJICKYJISIPHBIC COGI[I/IHGHI/IH); TCOPUHN U 3aKOHBI (T@OpI/I}I CTPOCHUSA OPraHNICCKUX
BemecTB A. M. BytnepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYCCKUN SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHUIA, JIC)KAINIMC B OCHOBC NOHHUMAHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJOTUYECKUE CBEJCHHUS O CBOMCTBAX,
COCTaBC, NOJTYUYCHUU U 6630HaCHOM HCIOJIL30BAaHNUU BaXKHEUIITNX OpraHn4CCKuUX BCIICCTB B 6I>ITy
U TIPAKTUYECKO J1eATeIbHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATUN, YCTaHABIMBATh
HX B3aNUMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIINC MMOHATHSA ITPU OITMCAHUK COCTaBa, CTPOCHUSA U
MPEBPAILICHUN OPraHUYECKUX COCTMHEHU;

C(OPMHPOBAHHOCTh YMEHHUI HCIOJb30BATh XUMHUYECKYI0 CHUMBOJMKY I COCTABICHMS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMYJT OPraHNYECKUX BELIECTB
Y YPaBHEHHH XMMHUYECKUX PEaKLHW, U3TOTABIMBATH MOJCIN MOJIEKYJ OpPTaHUYECKHX BEILECTB
JUISL WIUTIOCTPALMK UX XMMUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

Cc(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAAJIEKHOCTh U3yUYCHHBIX OPraHUYECKUX
BEIIECTB IO HX COCTaBY M CTPOEHHUIO K OINpEAeiIEHHOMY KJacCy/Tpylmne COeIuHEHHUH
(YyraeBoAopoAdbl, KHUCIOPOJ UM a30TCOAEpXKALIUE  COEIUHEHMs, BbICOKOMOJIEKYIISPHBIC
COEMHEHMS), JaBaThb UM Ha3BaHMs 10 cucrematndeckor HoMmeHkiatype (IUPAC), a taxxke
IPUBOJNUTh TPUBHAJbHBIE HA3BAaHUS OTIEJIBHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, MPOINMIIEH,
alleTUsIeH, STHJICHIJHMKOb, TIMLEpHH, (eHos, ¢GopManbIeru, aueTaabAeru], MypaBbUHAS
KHCIIOTa, YKCYCHasl KUCIJIOTA, OJIEMHOBAs KUCJIOTA, CTEApPUHOBAs KUCIIOTA, INI0OKO03a, (QPyKTO3a,
Kpaxmai, LeJUI0103a, TJIULHH);

C(l)OpMI/IpOBaHHOCTI: YMCHUA OHNpCACIATh BHUIbL XUMHYECKON CBS3U B OpTraHUYCCKUX
COCTMHECHUSX (OJUHAPHBIC U KPATHEIC),



c(OpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHSI OpraHMYEeCKHX
BemecTB A. M. byTiepoBa /st 00bsSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTpOCHHE, (HU3UYECKHEe U
XUMHUYCCKUEC CBOI>'ICTBa THUIINYHBIX HpeI[CTaBHTeHGﬁ paBJ’II/I‘IHBIX KJIaCCOB opraHqucxnx BCIICCTB
(MeTaH, 2TaH, STWJEH, TPOMWICH, areTwieH, Oyraaues-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJI, STAHOJI, STUJICHTIUKOIb, TTUIEPUH, (EHOI, aleTalIbJIerua, MypaBbUHAs U YKCyCHas
KHCJIIOTBI, TJIIOKO3a, Kpaxmall, IeJUII0JI03a, AaMHHOYKCYCHas KHUCIIOTa), WJUTFOCTPUPOBATH
I‘eHeTI/I‘IeCKYIO CBA3b Men(;[y HUMHU ypaBHeHI/I}IMI/I COOTBGTCTBYIOH_II/IX XUMHUYCCKUX peaKLII/Iﬁ C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPH30BaThb HCTOYHUKH YTIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), cHOCOOBI MX MEepepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOIYKTOB MEepepabOTKH;

c(OPMUPOBAHHOCTh yYMEHHHA TPOBOJUTH BBIYUCICHUS [0 XUMHYECKHM YpaBHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WM [IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHK 00 OCHOBHBIX METOJaX HAyYHOTO
MMO3HAaHHA, HCIHOJB3YCMBIX B XUMHUH TIIPpU HU3YUYCHUM BCHICCTB H XHUMHUYCCKUX SIBJICHUU
(HabOmroieHne, W3MEpEeHue, OKCIEPUMEHT, MOJICTUPOBAaHUE), MCIOJb30BaTh CHCTEMHbBIC
XUMHWYCCKUC 3HAHUSA JJI ITPUHATHUA pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh TMpaBUja MOJb30BAHUS XUMHUYECKOW IMOCYIO0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLUHUSMHU MO BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XUMHYECKHHA HSKCIEPUMEHT
(IpeBpalIeHus] OPraHUYEeCKUX BEIISCTB NPU HATPEBAaHWH, MOJIYUCHHE STHIICHA M M3Y4YCHHE €ro
CBOWCTB, KAU€CTBEHHBIE PEAKIINU OPTraHNYECKUX BEIIECTB, ICHATYpaLUs OSIIKOB TP HarpPEeBaHHH,
[IBETHBIC PEAKITNH OCITKOB) B COOTBETCTBHH C IMPABUJIAMU TEXHUKHU 0€30ITaCHOCTH IPH 00paIICeHUN
C BEIIECTBAMHM M JIADOPAaTOPHBIM OOOPYAOBAaHHEM, MPEACTABIATH PE3YIbTAThl XUMHUYECKOTO
JKCIepuMeHTa B (OpMe 3alucy ypaBHEHHH COOTBETCTBYIOIIMX pEaknuid M (GOopMyInpoBaTh
BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB,

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKH AaHAIM3MPOBATH XUMHYECKYIO0 HH(OpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOi nHpopmaiuu, MHTepHET U ApyTHX);

c(OPMUPOBAHHOCTh YMEHUW COOJIOJATh MpaBWIA SKOJOTHYECKH IeJIeco00pa3Horo
MOBe/eHNsA B OBITY M TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbA U
OKPYKaroIllell NPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
ONpENENEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMass cMbica mokaszatens II/IK, mnoscHsaTe Ha
npuMepax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHHS] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIA O6y‘laIOH_II/IXCH C OrpaHUYCHHBIMH BO3MOXXHOCTSAMHU 3O0POBbA: YMCHHEC INPHUMCHIATH
3HaHHUS 00 OCHOBHBIX AOCTYIIHBIX MCTOJAaX IMMO3HAHWA BCIICCTB U XUMHWYCCKUX }IBHGHI/Ifl;



JUIS CIETBIX M CIa00BUAALIMX 00YyUarOIUXCs: YMEHNE UCIIO0NIb30BaTh PElbe(h)HO-TOUEUHYIO
cucremy o0o3Hauenuit JI. bpaiins nist 3anucu xumuueckux Gopmyi.

11 KUIIACC
[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mas 1 HeopraHu4eckasi XuMuUs» OTPaXKaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOI
KapTUHBI MHpA, POJIU XUMHHM B TO3HAHUM SIBJICHUHM MPUPOJIbI, B (OPMUPOBAHUU MBIILJICHUS U
KyJIbTYpPbl JINYHOCTH, €€ (YHKIUOHAIBLHOW TPAaMOTHOCTH, HEOOXOIUMOW [UIsi peIleHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOW XHWMHYECKUX 3HAHWM, KOTOpas BKIIOYACT: OCHOBOIMOJATAOIINe
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTATIN aTOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCJICHUs, XHUMHYECKas CBs3b (KOBAJICHTHAsl, HOHHAS, MeETa/UIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi  pelIETKa, THUIIBI XMMHWYECKUX  pEeakluil, pacTBOP, IJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, AJICKTPOIUTHYCCKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peakiny, XMMUIECKOe PABHOBECHUE); TEOPUH M 3aKOHBI (TEOPHSI ANEKTPOIUTHIESCKOM
nuccounanuu, nepuoandeckuii 3akod [[. M. MenaeneeBa, 3akOH COXpaHEHUS MAacChl BEIECTB,
3aKOH COXPAaHEHHUS WM TPEBPAIICHUS DHEPTHH NMPHU XUMUYECKUX PEAKIIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMUMHH, MHPOBO33PEHUECKUE 3HAHWs, JISKAIIHEe B OCHOBE MOHUMAaHUS
HpI/I‘-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX HBJ’ICHHﬁ, Q)aKTOHOFI/I‘-IGCKI/IC CBCIACHUS O CBOﬁCTBaX,
COCTaBe, MOJYYCHUH W O€301aCHOM HCIIOJIb30BAaHWU BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U MIPAKTUIECKON ACITETbHOCTH YEIIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIC NMPU3HAKHU MOHSATUN, YCTAaHABIUBATb
UX B3aHMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOILME ITOHATHUS IPH ONHMCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIUKY IJIi COCTaBJICHHS
dopMyn BemIeCTB M YypaBHEHMH XHMHYECKHUX PEAKLIUH, CHUCTEMAaTHYECKyI0 HOMEHKIIATYpY
(IUPAC) um TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKMX BeEIIeCTB (yrapHbIM Tas,
YIJIEKUCIIBIA a3, aMMHUAK, Tali€Has W3BECTh, HEraméHas HM3BECTh, MHUTHEBAS COAA, MUPUT U

JPYTHE);

c(hOpMUPOBAHHOCTh YMEHH OMPENEsITh BAJICHTHOCTh U CTENEHb OKHCIECHUS XMMHUYECKUX
3JIEMEHTOB B COEAMHEHUX PA3INYHOTO COCTAaBA, BU XMMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCOUHEHHSX, TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJSpHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUII;

c(OpPMHUPOBAHHOCTh YMEHHI YCTaHABJIUBATH MPUHAIICIKHOCTh HEOPTAaHMUECKUX BEIICCTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIile COeIMHEHNN (ITPOCThIEe BEIECTBA — METAUIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUH  PAaCKpBIBaTh CMBICH  MEepHOAMYecKoro 3akoHa [l
1. MenzneneeBa © JIEMOHCTPHPOBATh €ro  CHCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKLIUY;



cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaTh JJEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cCHCTEMbl XMMHYECKHX 3JeMEHTOB /l.
U. MenneneeBa, HUCMONb3ysl MOHATUSA «S-, P-, d-2JEKTPOHHBIE OpPOUTAINY, «IHEPreTHUUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHWMHYECKHX 3JEMEHTOB M UX
COEMHEHUH MO nepuojgaM W rpynnam [leprnoandeckoil CUCTEMbI XMMHYECKUX 3JeMEHTOB /1.
H. Menneneena;

c(hOpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMHUECKHUE CBOMCTBA
HEOPTraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, TOATBEPIKIATh CYIIECTBOBAHHE T'€HETHUYECKOU
CBS3M MEXJy HEOPTaHMYECKMMHU BEIIECTBAMHU C IMOMOIINBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUK;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(ULIUPOBATh XUMHUYECKHE pEaKLUUd MO Pa3InYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEAarupyrlolMx BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxium,
M3MEHEHHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 00PaTUMOCTH PeaKkli, YHacTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATH YPABHEHHS PEAKIIMN pa3IMYHBIX THIIOB, ITOJHBIC U
COKpaIIEHHbIE YPAaBHEHUS peaKIMi HOHHOTO OOMEHa, YYUTHIBAas YCJIOBHS, MPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOIUTH PEAKIMH, IOATBEPHKAAIONINE KaueCTBEHHBIH
COCTaB pa3JIM4YHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPaX HEOPTAHUYECKUX BEILIECTB;

Cq)OpMI/IpOBaHHOCTB YMGHI/Iﬁ PACKPBIBATH CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIIbHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCca ATHX PeaKInii;

c(OPMHPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIH OT
pa3nuuHbIX (DAKTOPOB; XapaKTep CMEIIEHUs XMMUYECKOIO PaBHOBECUS B 3aBUCUMOCTH OT
BHeIHero Bozneiicteus (mpunnun Jle Hlarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEePU30BaTh XUMHUECKHUE MTPOLIECCHI, JISKAIINE B OCHOBE
MPOMBIIIIEHHOTO TOJY4YeHHUS CEPHOM KHUCIOThl, aMMHaka, a Takke CcHopMHUpPOBAaHHOCTH
npecTaBieHuid 00 OOIMMX HAyYHBIX MPUHIMIAX U IKOJIOTHYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BOJCTBA;

C(OPMHPOBAHHOCTh YMEHUH TPOBOIUTH BBIYHCICHUS C WCIOJIB30BAHUEM TTOHSITHS
«MaccoBasi IO BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
PEaKIHsIX, MacChl BENIECTBA MIIM 00bEMA ra30B TI0 H3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE MITH
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO d(h(eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHs MacChl BEIIECTB, TPEBPAILCHUS U COXPAHEHHSI YHEPTHH;

c(OpPMHPOBAHHOCTHh YMEHHH COOJIIOJaTh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYIOU H
1a00paTOPHBIM 000PYIOBAaHKMEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BENIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMH 110 BBIITOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XUMHYECKHHA HSKCIEPUMEHT
(pa3znmokeHue TMeEpoKcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, OINpPENEICHHE CPEabl
PacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATILHOTO MHAMKATOPA, BIMSIHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEeHa, KAaueCTBEHHbIC pEeaklUM Ha
cynb(dar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTATBHBIX
3agau no TteMaM «Mertamib»y M «Hemeramib») B COOTBETCTBUU C MPaBWJIAMU TEXHUKHU



0€30I1aCHOCTH NP OOPAILEHUH C BELECTBAMU U JIaOOPATOPHBIM 000py10BaHUEM, IIPEACTABIATh
pe3yJbTaThl XMMHYECKOTO 3KCIIepUMEHTa B (hopMe 3almUCH YPaBHEHUH COOTBETCTBYIOIIUX
peaxkuii 1 GOpMYIUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATh XHMHUYECKYI0 HH(OpMAIIHIO,
N0JIy4aeMYI0 U3 pa3HbIX HICTOYHHUKOB (CpeJCcTBa MacCOBOM KOMMYHUKaIUH, IHTEpHET 1 1pyrux);

c(OPMUPOBAHHOCTh YMEHUU COOJIOJATh MpaBUIA SKOJOTHYECKH IeJIeco00pa3Horo
MOBEJICHUSI B OBITY M TPYIOBOW JESITCIBHOCTH B IEJISIX COXPAHEHHsS CBOETO 3/I0POBBSI W
OKPYKaroIlel MPUPOIHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
ompeneEHHBIX BEIIECTB, TOHUMAas cMbIca mokaszarens [1JIK, moscHATh Ha mpuMepax crocoOb!
YMEHBUIEHUS U MPEAOTBPALLICHUS UX BPETHOIO BO3ICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIA 06yanOH_II/IXC$I C OI'PAaHUYCHHBIMHU BO3MOXHOCTAMHU 3J10POBbA: YMCHUC HIPUMCHATDH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOJaX IMMO3HAHWA BCIICCTB U XUMHUYCCKUX HBJICHI/Ifl;

JUTSI CTIETIBIX U CIA0OBUASAIIUX OO0YYAIOIINXCS: YMEHHIE HCIIOIb30BaTh PElbePHO-TOUCHHYIO
cucreMy o6o3Hauenuii JI. bpaitns nis 3anucu XuMudeckux Gopmy..

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HanmenoBanue pa3zienoB v TeM NpOrpaMMbl KonnuecTBo yacon
n/n Bcero  KonrtponbHbie [IpakTHueckne
paboThI paboThI
1.1 TIpenmet opranuydeckoi xuMuu. Teopusi CTpOCHHS 7 1 0
opranndeckux coequneHui A. M. bytieposa

Nroro no pazgeny 7

2.1 IlpenenbHbIE YIrI€BOIOPOAbI — AIKAHBI 3 0 0
2.2 HenpenenbHbl€ YTIIEBOAOPOAbI: AJIKEHBI, aJTKaIUECHBI, ATIKUHbI 8 0 1
2.3 ApomaTuyeckue yriieBoJI0pOAbI 3 0 0
2.4 TlpupoaHble HCTOYHUKH YTJIEBOJIOPOOB M MX MepepadboTka 5 1 0
Nroro no pazgeny 19

3.1 Cuouptsl. DeHon 6

3.2  Anwpaerunbl. KapooHoBbie KucIoThI. CllokKHBIE d(DUpbI 14 1 1
3.3 Vruesonanl 6 1 0
Nroro no pazgeny 26

4.1 AwmunHbl. AMUHOKUCIOTHL. benku 8 1 0
Nroro no pazgeny 8

5.1 Ilmacrmaccel. Kayuyku. Bonokna 5 0 0
Nroro no pazgeny 5

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 2

11 KUIIACC



No HanmenoBanue pa3ienoB u TeM MPOrpaMMbl
n/m

Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU

1.1 Crtpoenue atomoB. [lepuoauueckuii 3aK0oH u
[Teproanyeckasi cucTeMa XUMHYECKHAX JIEMEHTOB
. 1. Menaeneea

1.2 Crpoenue BemecTBa. MHOrooOpasue BeIIecTB
1.3 Xumuyeckue peakuuu

J106aBUTH CTPOKY

Hroro no pazgeny

Pasnen 2. Heopranuyeckasi xumusi

2.1 Meramibl

2.2 Hewmeramibl

2.3 Cpsi3b HEOPraHWYECKUX U OPIraHUYECKUX BEIIECTB
J06aBuTh CTPOKY

Hroro no pazneny

Pazgen 3. Xumus 1 ;Ku3HbL

3.1  Xumus v )KU3Hb

J06aBuTH CTPOKY

Hroro no pazneny

JloGaBUTH MOy b

JloGaBuTh pazmen

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

10
15

31

16

14

32

68

KomnnyectBo yacoB

KontponbHsie paboTs

IIpakTnueckn
paboTsI
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