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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 10 XHMMHH Ha YpPOBHE CpelHEro o0mero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHoro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoit
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3padOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4YaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM 3TallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUM € YYETOM CHenU(PUKA HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efleld W TPUHIUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK WUTPAET 0COOYIO POJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJoBeKa, KoTopoe (popMHpyeTcs B XMMHUM Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHO B3aUMOAEHCTBYS C APYTUMH €CTECTBEHHBIMU HayKaMU, XUMUs CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOUMBIM yCIIOBUEM YCITEITHOTO
TpyJa W KU3HU KaXI0To wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3UJATENbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMM HANpPABJICHA HA pELICHUE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKOIN 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBercTBUM € OOmMMM LENSIMM W HPUHLIUIAMH CPEAHETO OOLIETO
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJDKCHMS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsromuMu  ripeiMetra  «XHUMHS  SBISAIOTCS  0a30BBIE KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa conepxkanusi KypcoB — «Opranuudeckass xumus» u «OOmast u
HEOpraHuyeckas XuMus» c(opmMupoBaHa B IMpOorpaMMe IO XHMHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOpUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUHEHHN. B Kypce OpraHndyecKkol XWUMHH ITOJYYarOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lon HOBbIM yrioM 3peHus B mpenMere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMCsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Ennnas cucrema 3HaHMM O BaXKHEMIKMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT MOHHMMAHHIO B3aUMOCBSI3U XUMHUHU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM M IMPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY



TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PENICHUS WHTEIUICKTYAJIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHS  HM3YyYEHUST  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
pEeIIeHUsT TMPOTHBOPEYMI MEXKIYy HOBBIMH (aKTaMH U  TEOPETUUCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
TaKke Mpo0eM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IAHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mnnaHe pemeHuss 3agady  BOCHUTAHUA, PAa3BUTHS M COLUUAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4YEOHBIX JCHCTBUN, UMEIOIMMUX 0a30BO€ 3HAYCHUE A
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOICH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B npaktuke mpenogaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHero ol1iero o0pa3oBaHusi, P OMPEICICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHo JTaHHOW TOYKE 3pEHHMS TJIaBHBIMHM LEJISAMH H3Y4YEHUS IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

. dbopMUpOBAHUE CHCTEMbl XMMHUYECKMX 3HAHUW Kak BakKHEHIeH
COCTaBJISIOIICH €CTECTBEHHO-HAYYHON KApTUHBI MUpA, B OCHOBE KOTOPOW JexkKaT
KJIFOYEeBbIE TIOHATUS, (yHIAMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE
s3bIKa HAayKH, YCBOCHHE W IIOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUMN
MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH UX pa3BUTHUS U
CTAHOBJICHUS;

. dbopMHpoBaHUEe W Pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XUMUYECKUX PEAKIM, HEOOXOMUMBIX ISl MPUOOPETEHUS
YMEHHUM OPUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHUM, UMEIOIINX
MECTO B IIPUPO/IC, B IPAKTUYECKON U TOBCEHEBHOM KU3HH;



. pa3BUTHE YMEHUH © CIOCOOOB JIEATEILHOCTH, CBS3aHHBIX C
HAOMOJICHUEM U OOBSICHEHHEM XHWMHUYECKOTO JKCIEPUMEHTa, COOJIIOACHHEM
IIpaBHJI OE30MMACHOTO OOPAIICHHSI C BEIECTBAMH.

Hapsimy ¢ aTuM, conepkareiabHasi XapaKTepUCTUKA TeJIel U 3a7ad H3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero obmiero oOpa3oBaHus. Cerogas B
NpENoAaBaHNK XUMUU B OOJbIIed CTENeHW OTHAéTCs  MPEANOYTEeHHE
MPAKTUYECKOH KOMIIOHEHTE COJCp)KaHUS OOYy4YCHUsS, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWN, a (PYHKIIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH WU
YMECHHSIMH aKTHBHOTO ITOJIYYCHHS 3HAHUN W NMPUMEHEHHS WX B PEANbHON JKU3HU
JUTSL pETIEeHUs TPAaKTUYECKHUX 3a]1ad.

B cBs3u ¢ 3TMM mpu HM3ydYeHUHM IpeaMeTa «XUMHUS» JOMHHHPYIOIISEe
3Ha4YCHHUE MPUOOPETAIOT TAKKE IEJIH U 33791, KaK:

ajanraiys o0yJaronmxcs K yCIOBUSM JUHAMUYIHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTCIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYJHHUYECTBY, CAMOCTOSTEILHOMY NPUHSATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX XKU3HEHHBIX CHTYAIlHIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHCHHUEM;

dopMupoBaHne y OOy4YaromMXCs KIIOYCBBIX HABBIKOB  (KJIFOUEBBIX
KOMITCTCHIINH), WMEIOINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOMMMBIX JJII TPUOOPETEHUS OIbITa JCATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWM XWUMHH, a TakXkKe I OICHKH C TO3UIUI
DKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIHMSIHHUS BEIICCTB M XUMHUYCCKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BHUTHE IMO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYaTbHBIX W TBOPYECKHX
CIIOCOOHOCTEH 00yUarIMMXCs: CHIOCOOHOCTH CAaMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJOTUH JJIs IIOMCKA W aHau3a YIeOHOW U
HAYYHO-TTOMYJISIPHON HH(POPMAIH XUMHUYIECKOT'O COJIePIKAHNS;

dbopMupoBaHHEe W pa3BUTHE Yy OOYYAIOIIUXCS AaCCOIMAaTUBHOTO U
JIOTUYECKOTO MBINIJICHHSI, HAOJFOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH,
KOTOPBIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, TIPH TUTAHUPOBAHUHU U TIPOBEICHHUH
XUMHUYECKOTO IKCIIEPUMECHTA;

BOCIIUTAHUE Yy oOOydJarommxcss YOekJAEHHOCTH B T'YMaHHCTHYCCKOM
HAIPaBJICHHOCTH XHMMHH, € BaXHOW pPOJM B PEIICHHH TJIOOAIBHBIX IPOOJIeM
PaIMoOHAaIBLHOTO MPUPOAOIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BaHUS TMOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PCIICHUA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBJICHUSMHU.



B ydyeOHoM mmane cpeaHero oOmiero oOpa3oBaHHs MHPEeaMET «XUMHSD)
©a30BOTr0 YpOBHS BXOAWT B COCTaB MpeIMeTHOW 00sacTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OOmiee 4YmCIO YacoB, OTBEACHHBIX MJIS W3YYCHUS XUMHH, Ha 0a30BOM
ypOBHE cpemHero obmiero odpa3zoBaHus, coctaBiseT 68 wacoB: B 10 kmacce — 34
yaca (1 gac B Heenmo), B 11 kimacce — 34 gaca (1 gac B Henernto).

COIEPKXAHUE OBYYEHUA

10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHM4eCcKOil XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUS OpPraHUYECKUX
coenunenuid A. M. bytieposa, €€ ocHOBHbIE 100XKeHUsA. CTPYKTypHbIE (OPMYJIIbI
OpraHMYecKuX BemecTB. [omojnorus, u30Mepus. XUMHUYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o knaccuukaluy opraHMueckux BemecTs. HomeHkiarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BEIIECTB M MX NPEBPAILCHUMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMKCAHKUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKHMU pAnx. MeTtaH W d3TaH —
NpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuu 3amelleHus] U TOpPEHUs), HAXOXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUN PsAL. DTUIEH U IPOIUIIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAlllM, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u MerunOyranueH-1,3: crpoeHue, BaxHeime
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTUYECKHH psI.
ALleTUIEH — NOpPOCTEWIIMM MPEACTABUTENb aJKUHOB: COCTaB, CTPOCHUE,
bu3nYecKue u XMMUYECKHE CBOMCTBA (peaklMy TMPUPOBAHUS, FaJOT€HUPOBAHMS,
rUpaTaluu, TOPeHus ), MOoTyYeHUuEe U NPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, GU3MYECKUE U XUMUUYECKHE CBOMCTBA
(peakiuu rajJoreHMpOBaHHsSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBs3b MEXKAY YIJIEBOAOPOAAMHU, MNPUHAMICKAIIUMHU K
pa3JIMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKH yIiIeBOAOpoAOB. I[IpupoaHsblii ra3 W MOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbI!
yToJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB U MX MPEBPAILICHUI:
O3HAaKOMJIEHME ¢ oOpasllaMy IUIACTMAcC, KaydyKOB W PE3UHBI, KOJUJICKIIUU
«Hepts» u  «YTOmB», MOACTMPOBAHWE  MOJIEKYJ  YIIAEBOAOPOIOB U
rajoreHONPON3BOIHBIX, TPOBEJACHNE NPAKTUYECKON pabOThl: MOJyYEHUE STUIICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

Kucsopoacoaep:kamnue oprannyeckue coeJMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHI. METaHOJN W 3TAHOIN: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMH MeETaJlJIaMH,
raJlIOT€HOBOJIOPOJIaMH, TOPEHHE), NpPUMEHEHHE. BOIOpOIHBIE CBA3M MEXKAY
MoOJIEKyJIaMu cUpTOB. JlelicTBuEe MeTaHOa U ATAaHOJIAa HA OPTaHU3M YeJIOBEKa.

MHoOroaToMHbl€  COUPTHL. OTWICHIJIUKOJIb W TJUIEPUH: CTPOECHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIOYHBIMU
MeTaJlJlTaMU, Ka4eCTBEHHasi peakilusi Ha MHOTOATOMHBIE CHUPTHI). JleiicTBUE Ha
opraHusM 4esoBeka. [[pumeHenre riaunepruHa u STUICHTJIMKOIIS.

®deHoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHUYECKHE CBOWCTRBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerupl U kemouwvl. DopMalibieTU, aleTadbIErua: CTPOEHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KauE€CTBEHHBIC PEAKIINH), IOJYyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeneiabHbie KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue I Kiacca KUCIOT, Peakius dTepuuKaIim), mojaydeHue 1 mpuMeHEHHE.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTENIM BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a KaK COJIU BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JCHCTBUE.

Cnoxuble >(UpPbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCJIOT. [maponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xxupoB. buonorndyeckas
POJIb )KUPOB.

YrneBoawl: coctaB, Kiaccudukanus — yrieBojgoB (MOHO-, 1U- W
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapya: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKUEe W XHWMHUYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C
ruapokcuaom menu(ll), okuciaeHne amMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),




BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3blI), HaXOXKJIECHUE B MpPHPOJE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHble noauMepsl. CTpoeHue Kpaxmana u
Heunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHs BEIIECTB M HX INPEBPAILCHUM:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKLMH OJHOATOMHBIX CIHMPTOB (OKUCJIEHHE 3TAaHOJA
okcusoM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACIHCTBUE TJIMIEPUHA C
rugapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHEe Kpaxmana C HOIOM),
IIPOBE/ICHHUE MMPAKTHUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHUIO XMMHUYECKOM peakuuu (Mmacchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTrcoaeprkamue OpraHu4eckue COeIMHEHHS.

AMUHOKHUCIOTH Kak aM()OTepHbIe OpraHuuecKue coequHeHus. Puznyeckue
U XMMHUYECKHE CBOICTBAa aMHMHOKMCIOT (Ha mpumMepe IiuiuHa). buonoruueckoe
3HAYECHUE aMUHOKHCIIOT. [lenTunasl.

benku kak mpHpOAHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuunas,
BTOPHYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCNepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BELIECTB M MX MPEBPALLECHUN:
HaOJI0ICHUE U OMMCAaHUE JIEMOHCTPALIMOHHBIX OMNBITOB: A€HATypanus OeJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMoIeKyJISIDHBIC COeIMHEHUS

OCHOBHBIE NOHATHSI XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —
NOJINMEPU3ALUS U MOJTUKOHIEH AL

OKCNEepUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M MX NPEBPAILCHUMN:
O3HAKOMJIEHHE C 00pa3llaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3HU.

Peanuzanus MeXnpeaMETHBIX CBA3E€U IIPU U3YYEHUU OPTaHUYECKOM XUMUU
B 10 kiacce ocyliecTBI€TCS 4Yepe3 HMCIOJIb30BaHME KAaK OOLIMX €CTECTBEHHO-
HAyYHBIX TMOHATHMA, TaK U TOHSITHH, SBJISIOLIMUXCS CUCTEMHBIMHU ISl OTACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIe TMOHSATHS: SBJICHHE, Hay4dHbIM (QaxT,
TUIIOTE3a, 3aKOH, TEOpHs, AaHalU3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/IEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOICITUPOBAHUE.



dusuka: Marepus, DSHEpPrus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: xierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKH, YIJIEBOJbI, KHUPBHI,
(bhepMeHTHI).

['eorpadusi: MuHepalibl, TOpHbBIE OPO/JIbI, MOJIE3HBIE NCKOIMAaeMble, TOILIIUBO,
peCypCHI.

TexHONOrus: TNHUILEBBIE NPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MHUTAHHS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENAPATHI, MATEPUAIIBI U3
VMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKH 3JeMEeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHuss JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

ITepuoanyeckuit 3akoH u Ileproanueckas cucremMa XMUMAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U I[lepnoamyeckoid cucTeMbl
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB W
o0pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M Tepuojaam.
3HaYCHUE NIEPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemecTBa. XHUMHYECKAs CBs3b. BHUAbl XHUMHUYECKOW CBS3MU
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWIIHBIE PaCTBOPBL.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenkiiarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K Pa3]IMYHBIM KJIaccaM.

Xumudeckas  peakmus. Krnaccudukamumss XMMHUYECKHX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMUUECKUX PEAKIIHSIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (GakTopoB. OOpaTuMbie
peakuuu. XUMHYECKOEe paBHOBecue. DakTOphl, BIUAIOIIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle Ilarense.



Onektposutryeckast guccormanus. CuibHbIE W Ca0ble 3JICKTPOJIUTHI.
Cpelnla BOJHBIX pacTBOPOB BEWIECTB: KUCHAs, HEUTPaJIbHAas, IIETOYHAS.

OKHUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
neMoHcTpanus Tabnun «[lepuonnueckas cucreMa XuMUueckux sneMeHToB [l. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKIMHM HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3mnyHbIX (GaKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

Pacuérnbie 3anaum.

Pacuétel 1O ypaBHEHMSIM XHUMHYECKUX peEakiuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JIOJISL BELIECTBAY.

Heoprannyeckasi xumust

Hemeraimel.  Ilonoxenne HemerauioB B llepuoamyeckonn cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMEpe
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHHs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHeHNEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne MetaiuioB B llepuonnueckon cucteMe XUMUYECKHAX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mume Qusnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XHWMHUYECKHE CBOMCTBA BaXXHEUIIMX METAJIOB (HATPHM, Kalaui, KaJabIIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mume crocoObl noydeHus: MmetaiwioB. [I[puMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHHI:
M3yYeHHUE KOJUICKIMH «MeTaibl U CIUIaBbl», 0Opa3llOB HEMETAJIOB, pEIIeHUE
AKCTIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAaHHE JIEeMOHCTPAllMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIJIOB).

PacuéTnrblie 3amaumn.

Pacuérel Macchbl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILIECTB UMEET MPUMECH.

Xumus ¥ )KU3Hb



Ponp xumun B 0Oecie4eHHH SKOJIOTHYECKOM, YHEPTETUUYECKON W THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBinenuss 00 oOOWMX HAYYHBIX NPUHIMMNAX [TPOMBIIUIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHUPE BELIECTB M MAaTEPUATIOB: BAXKHEUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XUMHSL U 3[I0POBbE YEJIOBEKA: IMpaBHJIa HMCIOJb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOTO MCIOJNIb30BAHMS MpPEnapaToB ObITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MEXNpEeIMETHbIX CBA3€M MpU  M3yyeHUH OOmed u
HEOpPraHWYeCcKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 UCIIOIb30BAaHUE Kak
OOlIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHATUN, SBJISIOMIUXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAY4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNUE, U3MEPEHUE, SIBIICHUE.

®duzuka: Matepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorusa: kierka, opraHu3M, 3KocucTema, Ouochepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpacdusi: MuHepasbl, TOpHbIE TOPO/Ibl, IOJIE3HbIE UCKONIAeMbI€, TOILUIMBO,
pecypchl.

TexHonorus: XuMU4YecKasi IPOMBINIUIEHHOCTb, METAJUTYPIHsl, IPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpenapaToB, NPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O
XUMHUHNU HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3yjibTaTaM OCBOEHUS
OoOy4JarolmMuMHUCs TIporpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHBIM M  MOpeAMETHbIM). HaydHO-MeTonnueckol OCHOBOWM st
pa3paboOTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.



B cooTBeTrcTBUM C CHCTEMHO-AESITENBHOCTHBIM MOIXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHMHs» Ha YPOBHE CpPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISAIOLIUE:

OCO3HaHUE OOYYAIOLIUMUCS POCCUMCKOW TIpaKAAHCKOW HIAECHTHUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIECIICHHIO;

HaJINYUE MOTUBALUU K OOYUYEHUIO;

LIEJICHAIIPABJIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUI JTMUYHOCTA HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX TpaauLluii 6a30BON HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarolIMXCs PYKOBOJICTBOBAaTHCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUYECKOT0 00Pa30BaHUs;

HaJU4Ke MPaBOCO3HAHMS IKOJIOTMYECKON KYJIbTYpPbl U CIIOCOOHOCTU CTaBUTh
LETIX ¥ CTPOUTH KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE PE3yIbTAaThl OCBOCHHUs IIpeamMeTa «XHUMHUA» JOCTUIaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHCTHYECKUMU, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIO OOIIECTBA, MPUHATBIMU B OOILECTBE
HOpMaMud U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOITO3HAHUA, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00ydJarommxcs.

JIngHOCTHBIE pE3yNbTAaTBl OCBOEHUA NpeaMeTa «XHMHS» OTPAKAKOT
c()OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
OoOy4JaronMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUSA

OCO3HaHUsl  OOy4YalIIMMHUCS  CBOMX  KOHCTUTYLIMOHHBIX  TIpaB H
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBONOPSIKY;

OPEACTABICHAS O COLMAJIBHBIX HOpPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIIBHOCTU IPU CO3LAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3ajay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W TMPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTHKY H
apryMEeHTBI JPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA !

LHEHHOCTHOIO OTHOLIEHUSI K MCTOPUYECKOMY W HAy4HOMY HAaCIIEIUIO
OTE€YECTBCHHON XMMHUH;

yBaKEHUsl K MPOIECCY TBOpPYECTBA B OOJACTU TEOPUHU U MPAKTHUUECKOIrO
IIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;



WHTEpeCa W IIO3HABATEIHHBIX MOTHBOB B TOJYYCHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH  OILICHMBATh  CUTYyalldd, CBA3aHHbIE C XUMHUYECKUMU
SBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYICh HA MOpaJIbHO-
HPaBCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE IMOBEJICHHE W MOCTYNKH CBOMX TOBApHUILEH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHWUE TOCIEICTBHHA 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEH 370poBOro U 0Oe30macHoro oOpasza >KHU3HU,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOMIo/IeHUs TMpaBuil 0OE€30MacHOTO OOpallleHusi C BEIIeCTBAaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JEATEILHOCTH;

NOHUMAaHUSl [EHHOCTH TPAaBWJI HHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINUX 3/JOPOBBIO U KU3HU JIIOJICH;

OCO3HaHMS TMOCJEICTBUA M HEMPUITHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4€OHO-HCCJIEIOBATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEHICHUU TMPaKTUUYECKUX 3a/aad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYCHUIO TPOPECCUil pa3TuyHoro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHSI MPEIMETHBIX 3HAHUH TI0 XUMUU;

yBaXKEHUS K TPYY, JIOJISIM TPYy/a U PE3YJIbTaTaM TPYAOBOH JACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYATbHONW TPACKTOPHH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€J1eCO00pa3HOTO OTHOIICHUSI K MPUPOAE, KaK HCTOUHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAHMS TJIOOATBLHOTO XapaKTepa HSKOJIOTHYECKHX MPOOJeM, BIUSHUSI
PKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE TIPUPOTHON U COIMATILHON CPE/Ibl;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJIB30BAHUS JOCTIKCHUM XUMHUHU IS
pEIICHHS BOMPOCOB PAIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHUS JACUCTBUM, TMPUHOCSAIIMX BPEN OKPYKAIOLIEH
OPUPOTHON cpelie, YMEHHsI IPOTHO3UPOBATH HEOJIATOMPUSTHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U NMPEAOTBpALIATh UX;

HaJu4yusi  Pa3BUTOrO  SKOJOTMYECKOTO  MBILIIJIEHUS, AKOJOTHYECKON
KYyJbTYpbl, OIbITA JAEATEIBHOCTA SKOJOTMYECKOM HAIMpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B I0O3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKHY;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUS €€ poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
MpeCTaBlIeHus] 00 OKpPYXKArOIIEM MUpE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
IIPUPOAHOTO PABHOBECHSI,;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTA XUMHH JUISI  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYpHI, PEHICHUH I100aIbHBIX MpodsieM
YCTOWYMBOI'O PAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOM, NMUILEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCHEIIHOTO0 TpyJa W HKOJOTMYECKH KOMQPOPTHOM IKU3HU KaXKIOrO YJeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTU: TMOHUMAaHUS CYIIHOCTH METO/IOB
MO3HAHU, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOILETr0 MUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HEMPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUW MO XWUMHUHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K 0OCOOEHHOCTSIM Tpy/a B pa3iudHbIX cepax npodeccuoHanbHOU
NEeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe pe3yibTaTbl OCBOEHUSI YU€OHOTO MpeamMeTa « XUMUs» Ha
YPOBHE CpeJHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaUUMbIE IS (OPMUpOBAHUS  MHUPOBO33PEHUS  OOYJAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTPAKAIONIUE
LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHeUU(PHUKY METOJ0B IO3HAHUS,



HCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAyKaX (MaTepI/IH, BCIICCTBO, SHEPIUs, SIBJICHUC,

mponecc, CuCremMa, Hay‘{HBIﬁ (1)aKT, IMPpUHOUII, TUIIOTC3d, 3dKOHOMCPHOCTDb, 3dKOH,

TCOpUs, UCCIICIOBAHUC, Ha6J'II-OI[€HI/Ie, HN3MCPCHUC, SKCIICPUMCHT H zxpyme);
YHUBCPCAJIBHBIC y‘{e6HLI€ I[GﬁCTBPIH (HO3HaBaT€JII)HBIC, KOMMYHUKAaTHUBHBIC,

peryJISTUBHBIC), obecrieunBaroIIIe dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTB 00yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JEWCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE pPe3yabTaThl OTPAXKAOT OBJAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICVCTBUSIMH.

OBiaieHne  yHMBEpPCAJbHBIMU yueOHbIMH NMO3HABATEJILHBIMU
AEeCTBUAMM:

1) 6a30Bble JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OPMYJIMpPOBAaTh M aKTyallu3UpOBaTh  IpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEIN JAESITEIbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C ITOCTABICHHBIMU 1EISIMU;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTHUS 1JI1 OOBSICHEHUS] OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAaHUSI U KPUTEPUM ISl KJIacCUPUKAIIMU BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSA3M MEXKAY HU3YYaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTHUECKUE PACCYXKJEeHUS (MHAYKTHBHBIC, JCNYKTUBHBIC, TIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTU W TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSTH B MPOLECCE TO3HAHMS, UCTIOIb3yEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TIPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiuu — TMpU PEHICHWH Y4eOHBIX MO3HABATENBHBIX W TPAKTUUECKUX 3ajiad,
MIPUMEHSTh Ha3BAaHHBIC MOJEIIbHBIC MPEICTABICHUS JJISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE eiiCTBUSA:

BJIaJIETh OCHOBAaMU METOJOB HAYYHOTO IMO3HAHUSI BEUIECTB U XMMHUYECKUX
peaxKLuii;

dbopMmynupoBaTh MEeMd M 3aJa4M  KCCICOBAaHUA,  HCIOJIh30BaTh
MOCTABJICHHBIE U CAMOCTOSITEIBLHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS W OCHOBBI JJIsi (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPABUWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;



BJIQJIETh HAaBBIKAMU CAMOCTOSATENIBHOIO IUIAHUPOBAHUS W  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOZOM
polecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIMpOBaThH
0000LIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOJIEIIAaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM MCCIENOBATENbCKOW U MPOEKTHOM
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) paGora ¢ uHpopMaLHei:

OpUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPoOpManuu (HAYy4IHO-
NOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPABOYHBIE IOCOOUS,
pecypcbl MIHTEpHETa), aHaIuM3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCT;

(opMyIUpPOBATH 3aMpPOCHl U MPUMEHSTHh Pa3IUYHbIE METObI IIPH MOUCKE U
orbope wuHpoOpMaluU, HEOOXOAUMON [UIsl BBINOJHEHUS Y4eOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HUCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMabHYIO  (QOpMy  MpeacTaBICHUs
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIONIb30BAaTh HAy4YHBIM S3bIK B KayecTBE CpeACTBa NpH padbore cC
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa
HaIJISTHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM 1CHCTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYILECTBY 00CYKJaeMOW TEMBI B X0JI€ JUaJIora U/Uiu
JUCKYCCUM,  BBICKa3blBaTh  HJEeH, (GOPMYyJIHpPOBAThb CBOU  TPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]auH;

BBICTYIIaTh C NPE3EHTAUMEN pe3yJbTaTOB IMO3HABATEIBHOW IEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO0 MCCIIEOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OBy1ajieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIATH CBOI IO3HABATEIBHYIO
NEeATEIbHOCTh, ONpenessia €€ Leau M 3aJadyd, KOHTPOJIHMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJTOPUTM JCUCTBUN TPHU
BBIMIOJITHEHUH Y4YE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee



3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTA HA OCHOBE CaMOaHaJn3a
Y CAMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckass XuMHs»
OTpaXkaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUHW B TIO3HAHUU SIBICHHM
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl peLICHUS MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpallEHHAs), MOJb, MOJSpHAas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIMOHANbHAS TpyIIa,
paaukan, U30MepHus, U30MEPbl, TOMOJIOTHYECKUI PsiZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE MNOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJIb30BAaHUM Ba)KHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEpHbIC MPU3HAKU TOHATHUA,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJICKHOCTh M3YYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHUS), JlaBaTh WM Ha3BaHUS IIO
cuctematudyeckoir Homenknatrype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
Ha3BaHMs OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJIEH,
STHJICHTJIMKONb, TIULEPUH, (EHON, (popManblaerus, aueTanbIerui, MypaBbUHAs



KHUCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAsI KUCJIOTA, CTEApUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJIi0J103a, TIUIHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEIACHATh BHUJbI XUMHUUYECKOM CBSI3U B
OpraHUYeCKUX COCIMHEHUAX (OJIMHAPHBIC U KPaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH IIOJOKEHUS TEOPUU CTPOCHHS
oprannueckux BemiecTB A. M. bytiepoBa 111 0ObSICHEHHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa MU CTPOCHUS; 3aKOH COXPAHECHUSI MACChI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMCHHM  XapaKTEpH30BaTh COCTaB, CTPOCHHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOI, 3TAHOJ, STUJICHTJIUKOJD,
rmneprH, (EeHoJ, aleTalbIeTH I, MypaBbHHAS W YKCYCHAasl KHCJIOTHI, TIIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXKIYy HHUMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMMYECKMX PEaKIUN ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTH YMEHUSA XapaKTEepU30BaTh HCTOYHHUKU
YIJIEBOJIOPOJHOTO  ChIpbS (HE(Th, NIPUPOIHBIA Ta3, Yyrojib), CIOCOOBI HX
nepepaboTKH U MPAKTHYECKOE MIPUMEHEHHUE TIPOIYKTOB MEPepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMH MPOBOJIUTH BBIYUCICHUS 110 XHUMHUYECKHM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHUMN BJIaJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUAX, CBS3aHHBIX C BEIIECTBAMH U HX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOJATh  MpaBuia  IOJH30BAHHS
XUMHYECKON TIOCYJIOM W J1a00opaTOpHBIM O00OpyJOBaHHWEM, a TaKXe IIpaBHIIa
oOpallieHusl ¢ BEIIECTBAMH B COOTBETCTBHU C WMHCTPYKIMSAMHU IO BBITOJHEHHUIO
71a00paTOPHBIX XUMHUECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUUW TUJIAHUPOBATh M BBIMOJTHATH XUMHUYECKUN
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEILIECTB, JIeHATypalus OCJIKOB MPU HArpeBaHUU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATh PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIHUX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaruu, aTepHeT u apyrux);



chOPMHPOBAHHOCTh ~ YMEHHI  COOJIO/IaTh  TpaBWIa  JKOJOTUYECKH
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JIE€ATENBHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHON CpEeabl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHMMas cMbica mokaszatens [IJIK, mosicHaT, Ha mpumepax crocoObl
YMEHBIIEHUS W TMPENOTBPAlICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

Ui 00y4arouXcs C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUI;

IUISL  CIENbIX W CIa0O0BUIAIIMX OOYYarOIIMXCSA: YMEHUE MCHOJb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX
dbopmy.

11 KUIACC

[IpeameTHbIe pe3ynabTaThl OCBOCHHS Kypca «OOIIass u HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO U IMPHUPOIAHOU
cpene;

BIIQZICHUE  CUCTEMOM  XMMHYECKMX 3HAHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUIM JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKas CBS3b
(koBaJieHTHAas, MOHHAsI, METAILTUYECKAs, BOJOPOAHAS ), KPUCTAIITMYECKAsl pEIIETKa,
TUMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklud, XUMHUYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
NpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUU SI3bIK XUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JICKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUN BAXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBbIC MPU3HAKU TOHSATHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOIB30BATh XUMUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,
cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX



HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAs COMIA, TUPUT U JIpYyTHUE);

c(hOPMHUPOBAHHOCTh YMEHUW  ONpENEATh BaJEHTHOCTh U  CTEINEHb
OKHCIICHHUSI XUMUYECKUX JJIEMEHTOB B COEAMHEHUSX PAa3JIM4YHOTO COCTaBa, BUL
XUMUYECKON CBsi3M (KOBaJIGHTHAsi, HMOHHAs, MeETaJuIM4ecKasi, BOJOPOJHAsi) B
COCJIMHEHHUSX, TUI KPUCTALTMYECKON PEeETKU KOHKPETHOT'O BelllecTBa (aTOMHasl,
MOJIEKYJIIpHAsi, MOHHAsI, METaJUTMUecKas), XapakTep CpeAbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCTMHEHUI;

c(hOpMHPOBAHHOCTH yMEHUM yCTaHaBJIUBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/Tpymie
COEIMHEHUH (MPOCThIE BEIIECTBA — METAUIbl M1 HEMETAJIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHHUM PaCKpPhIBATh CMBICI MEPUOJAMYECKOTO 3aKOHA
A. W. MenngeneeBa U JAEMOHCTPUPOBATh €r0  CUCTEMATH3UPYIOILYIO,
OOBSCHUTETHFHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
XuMu4eckux 3jementoB JI. M. MennesneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
o repuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHUN XapakTepu3oBaTh (OMUCHIBaTH) 0OOIIME
XUMHUYECKHUE CBOMCTBAa HEOPraHWYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXJIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU T10
pa3JIMYHBIM TpU3HAKaM (YUCIYy UM COCTaBYy PEArupyIOIIMX BEIIECTB, TEIJIOBOMY
ahdekTy peaknnu, U3MEHECHHIO CTEIEHEH OKHCIICHHS 3JIECMEHTOB, OOPaTUMOCTH
peakium, y9acTUIO KaTajanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHHS PEAKIMM pPa3InYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUS, IPU KOTOPBIX ATU PEAKIMU UAYT IO KOHIA;

c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUU, TOJITBEPKIAIOIINE
Ka4eCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHUYECKUX BEIECTB, pPaCIO3HABaTh
OTBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPTaHUYECKUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATHUX PEaKIIUM;

chOPMHUPOBAHHOCTh ~ YMEHUU  OOBSACHATH  3aBHUCHUMOCTh  CKOPOCTHU
XUMUYECKON peakuuu OT Pa3Iu4HbIX (DAKTOPOB; XapakTep CMeENICHUs



XUMHUYECKOTO PaBHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHErO BO3JEHCTBUS (IPUHIUIT
Jle llarenbe);

c(hOPMHUPOBAHHOCTh YMEHUN XapakTEpPU30BaTh XUMUYECKHE TPOIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B
IpU XUMHUYECKHX PEaKIUAX, MAcChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKUUU
BEIIECTB, TEIJIOBOrO 3((dexkTa peakunu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(OPMUPOBAHHOCTh  yYMEHMI  coOMIOgaTh  NpaBWiIa  MOJb30BAaHUA
XUMHUYECKON Mocyaoi W 1abopaTOpHBIM OO0OpY/JAOBaHHEM, a TakXe IpaBuiia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBHUH C WHCTPYKIUSMHU TIO BBITIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBINOJIHATH XUMHYECKUHN
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONPENENICHUE Cpeapl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuHu,
peakluyd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha Cyinb(aT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO
temam «Metauby U «HeMmeTtaibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MPU OOPAILEHUH C BEUIECTBAMHU M JIA0OPATOPHBIM 000PYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX peakUUii U (POPMyIMpOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHATU3UPOBATH XUMHUYECKYIO
uHhOpMAIUIO, TOJy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIfOJaTh  MpaBWa  IKOJOTHUYECKH
1[€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEIAX
COXpaHEHHUs] CBOErO 3JI0POBbSl U OKPY’KAIOWIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3/ICHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatens I[IJIK, mosicHATh Ha mnpumepax CrIocoObl YMEHBIICHUS U
MpeI0TBPAIICHUS X BPETHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

IUIsl 00YyYaroLUXCsl ¢ OTPaHUYCHHBIMA BO3MOXHOCTSIMHU 3/I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUTSL  CIIETIBIX W Ca0OBUIANIMX OOYYAIONIMXCS: yMEHHUE WCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
[Ipenmet opranuyeckoil XuMuu, e€
1 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 08.09.2023
Teopust ctpoeHHs OpraHUYEeCKUX
2 coenuHennii A. M. bytieposa, eé 1
! TP 15.09.2023
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
opranudeckux Bemiects. HomeHnkmarypa
3 1
(cucremaTuvecKkas) U TPUBHAIbHBIC 22.09.2023
HAa3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL 29.09.2023
5 MeraH u 3TaH — npocTenIne 1
MPEJCTABUTENN AIKAHOB 06.10.2023
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
P 13.10.2023
DTHIIEH U TPONIJIEH — MPOCTEHTIIHE
7 1
MIPEICTaBUTENH aJTKEHOB 20.10.2023
[Tpaktuueckas padbora Ne 1. «Ilomyyenue
8 . 1 1
ATUJICHA ¥ U3YUYECHUE €T0 CBOWCTBY 27.10.2023
9 Ankanuensl. byraauen-1,3 u 1
MetunOytaauen-1,3. [onydenue 10.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHUI psial. ALlETHIIEH —
) I P, A 17.11.2023
MPOCTEHIINIA TPEICTABUTENb ATKHHOB
1 BbrurciieHus o ypaBHEHHIO XMMHYECKOH
peakuu 24.11.2023
12 Apensl: 6eH3011 U TONYy0J. TOKCHYHOCTD
apeHOB 01.12.2023
I'eneTnyeckas CBSI3b YTIIEBOIOPOIOB,
13
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM 08.12.2023
[TpupogHBIE HCTOYHUKH YTIICBOIOPOJIOB:
14 MIPUPOIHBIN a3 U HOIYTHEIE HEDTIHEIE
PHPOA YTHELC e 15.12.2023
ra3bl, He)Th ¥ MPOAYKTHI €€ epepaboTKu
15 Kontponbnas padota Nel no pazneny
«YTII€BOI0POABI» 22.12.2023
[IpupoIHBIE HICTOYHUKH YIIIEBOIOPOOB:
16 IIPUPOIHBIH Ta3 U MOIIYTHBIE HE(DTIHBIE
pupon YTHBIC He 29.12.2023
ra3el, He()Th U MPOAYKTHI €€ TiepepaboTKu
[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
17
MeTaHOJ U 3TaHo. Bomopoanas cBs3b 12.01.2024
18 MHOroaToMHBIE CIUPTHI: TUIICHTIIUKOIb U
TJIMLEPUH 19.01.2024
DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
19 .
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE 26.01.2024
20 Anpaerunst: GopManbaeTu U
aneTaibaerua. AIeTOH 02.02.2024
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
21
KHCJIOTBI: MypaBbUHAs U YKCYCHasI 09.02.2024




22

[Tpaktuyeckas pabora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

16.02.2024

23

24

25

CTeapI/IHOBaH 1 OJICMHOBaA KHCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

MpbLia KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

CroxHble 3(DUPHI KaK MPOU3BOHBIE
KapOOHOBBIX KUCIIOT. [ UAPOIIU3 CIIOKHBIX
a¢upoB

23.02.2024

01.03.2024

08.03.2024

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOTNYecKast PoJIb KUPOB

15.03.2024

27

28

VYraeBojpl: cOCTaB, KiIaccuuKanus.
Baxneiiune npeacraBuTeNnu: TII0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

22.03.2024

05.04.2024

29

KonTponbnas padorta Ne2 no paszneny
«Kucnopozconepxaiye opraHudecKue
COEIMHEHUS»

12.04.2024

30

31

32

AMWHEBI: METHJIAMUH W aHUJINH

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE
OpPraHUYECKUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. IlenTuanl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

19.04.2024

26.04.2024

03.05.2024

33

OCHOBHBIE TTOHSITUS XUMHUHU




BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

10.05.2024

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

17.05.2024




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BousiHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
QITIOMUHUIA) U UX COCIMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojio)keHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHYECKHE CBOMCTBA raJlOT€HOB, CEPhI U X
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa 1 ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXXHEUIINX HEMETAIIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
u «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B 0OecrieueHNH IKOJIOTHIECKOH,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






