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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUI «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy OOy4eHUs, BOCIIUTAHUS M Pa3BUTHA OOYUYAIOIIMXCS CPEACTBAMH y4eOHOTO MpeaMeTra
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIIETITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHUKaMu  001Ieo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, NPUCYIIUX LEJIOCTHOM cHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe 00pazoBaHue 00y4arONINXCsS HAa YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesiell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIaj B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHpPa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaK7oro uieHa obmectBa. CoBpeMeHHass XMMHs Kak HayKa CO3MJaTelibHas, KaKk HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMM I€JNSIMH M TNPUHLIUIAMHU CpeIHEro oouiero odpazoBaHuUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3HH COIMYMA,
NIPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHN U3 00UIel XUMHH) U OpraHuYecKord XuMuu. POpMHUpPOBAaHUE JAAHHOW CHCTEMbI 3HAHHM
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TCOPUH XHUMUH.

CtpykTrypa coaepkanus KypcoB — «Opranudeckas Xxumus» 1 «O0I1as ¥ HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWHM Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHUYECKUX U SJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XUMHUU MOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHHsS TEOPETHUECKUN MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeoOpraHWYECKass XUMUsD» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYCCKUX IO3UIINH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIOLIEN U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJIOTHYECKUM ¥ TPHUKIAAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHMUECKUX MPHIOKEHUNW XUMHUU, TOMOTAIOT BBIMTYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3a7ad. B 1emnom coxpepxkanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronxcsi MUPOBO33PEHUYECKON OCHOBBHI JJIsi TOHUMaHUsI (QUITOCOPCKUX HIEH, TaKMX Kak:
MaTepHaIbHOE €IWHCTBO HEOPTAaHUYECKOTO W OPTaHUIECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUS MPOTHBOPEUYUN MEXKTYy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOieM, a Takke mpobdiem cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PA3BUTHS W COIHAIM3AIMU OOYyYaOUTUXCS
MNPUHATBIE MPOrPaMMON MO XMMHH TOJIXOJbl K ONPENENCHUI0 COJEPKAHMS M TOCTPOCHUS
npeaMeTa TpeIycMaTpuBaoT (GOPMHUPOBAHNE YHUBEPCATBHBIX YUYEOHBIX ICHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHU MPoOJieM, MMONCKa, aHAIU3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ICITESIBHOCTH, 3aHIMAIOIICH Ba)KHOE MECTO B IIO3HAHUK XMMUH.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLUMOHHO MpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKM Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEICTICHUIO LIeJIeH U3YUYEHUS TIPEIMETA SIBJISICTCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTEeCTBEHHO-HAyYHOU KAPTUHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIC MOHATHUS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakrTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METO/JAX MO3HAHHS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl IPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4eHUsl IpeIMeTa B
mporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU MIPUOPUTETAMHU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUU, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUM W MPUMEHEHHS WX B PEAbHOU >KU3HU ISl pEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MNpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKUe IeNU U 3a7a4u, KakK:

aganTanus  OO0ydaloImMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUPA,
GbopMHpPOBaHME MHTEIUICKTyaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE I PA3IUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpobieM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA DKOJIOTHYECKOW 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX TPOIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00y4JaromuXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JJIsl TOMCKa U aHalu3a yueOHOW U Hay4YHO-TIOMYJISpHOU MH(POPMALIMU XUMUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs YyOeXIEHHOCTM B TyMaHHUCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOMICHUS K TIPUPOJIE M CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKIUMH SIBICHUSMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPeaIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yucio YacoB, OTBEAEHHBIX JUIS U3YYEHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBienne o  kimaccuukanMum — OopraHMueckux  BemecTB.  Homenknarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuyecKas) M TpHUBHMAJIbHbIC HAa3BaHMA BAKHEMIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX NpEBpalllEeHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMU Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjieHue, 0OyTIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOPEHUs1), HaX0XKJICHUE B IPUPOE, MOITyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NPEJICTAaBUTENIN QJIKEHOB: (U3MYECKHME U XUMHUYECKHE CBOICTBa (peakUuuu TUAPUPOBAHUSA,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne cuHTeTHYECKOrO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpupOBaHUs, raIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJTyUYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyecKkue ceoucmea (peakyuu 2aio2eHuposanus U HUmpo8aHus), noayienue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHblil ra3 u nmomyTHbE HE(TAHbBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: TMEpPEeroHKa, KpPeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1actTMacc, KaydyykoB U pe3uHbl, koyuiekiuuu «Hedtbe» u «Yronp», MoaenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJTy4Y€HHUE ITUIIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciaopoacoaep:xaiue opranndecKkue coeMHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroatomMHble CHMPTHL. OTUJICHIVIMKONb W TIULEPUH: CTpOeHHe, (U3NYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STUJICHIJIAKOJIA.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
II0JIy4YE€HUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL. MypaBbHHAS M YKCYCHAasl KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapusl). ['moko3a —
IPOCTEHIINKA MOHOCaXapu: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (pU3NUYEeCKHe U XUMHYECKHE
cBoiictBa (B3aumoneictBue ¢ ruapokcuaom wmeau(Il), oxucieHne aMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TMPUPOAE,
npuUMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykro3a Kak H30Mep INIFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METObl W3Y4YEHHMS BEIIECTB M MX IPEBPALICHUMN: IPOBEIECHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUcieHHe 3TaHoia okcuaom wmenu(ll)), MHOroaTroMHBIX
criupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (oxucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), BzaumoneiictBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusnyeckne u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
amMuHOKHUCIOT. [Tentuasl.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPEeTUYHAsi CTPYyKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JI€HATypaIus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIEe COeUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUYEHMs BELIECTB U MX MPEBPAILECHUN: O3HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOANIHOCTh, HAOIIOACHUE, W3MEPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHus3Me, (POTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIeBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOIIIME CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, 0- amemeHTh. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHasE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 rpynnam M nepuojam. 3HaueHue MepruoIUUECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3s. BaneHTHOCTB.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANMX K PA3THUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEAKIIHH.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpalbHas, IIEJI0YHAS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJieJIe KPUCTAJUIMUECKUX PELIETOK, HAOIIAEHUE M OINUCAHUE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpOJAa B INPUCYTCTBUM KaTalln3aTropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
HOHHOTO OOMEHa), MpoBeleHHE MPAKTHUECKON paboThl «BrusHue pa3nuuHbix (aKTOpPOB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B Ilepuoanueckoit cuctemMe XMMHUYECKHUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cephbl, hocdopa u yriaeposaa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, Qocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. OcCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX METAJUIOB (HATPUM, Kaiuil, KanblMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHI.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHUS BEUIECTB U MX MPEBPALICHUN: HU3yYCHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



3aja4, HaONIOJleHWe W ONHCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOpPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAu€CTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

Pacuérnpie 3anaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO HU3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Wi 00BhEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, PacdéThl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Posb xuMuu B o0ecrie4eHrur 9KOJOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€301MacHOCTH,
pazBuTUM MenuuuHbL. lloHATHE O HayyHBIX MeETOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIJICHHOTO MOJyYeHUs
BAKHEUILNX BEIIECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLMOHHBIE MaTepuaibl, KPAacku, CTEKJIO, KepaMHKa, MaTepuajbl sl 3JIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHMYECKHE U MUHEpPaJIbHbIC yI0OpEHUSI.

XUMHSL U 3]10pOBbE YEJIOBEKA: MPaBWIIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparos,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBA3EH MPU M3yuyeHUH OO0Iel M HEOPraHUYEeCKOH XUMUU B
11 xmacce ocymiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHUA: Hay4HbI (akT, Tumores3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJEKYJa, YHEPreTHYeCKUid YpOBEHb, BEIIECTBO, TEJIO0, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
MPOMBIIIIEHHOCTh, (papMalneBTUYECKasi TMPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeAHero o0IIero o0pa3oBaHusl SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOLIUMMCS POCCUHCKOM Tpa’kIaHCKON HASHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKH XMUMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTB )KU3HEHHbBIE TJIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXXJIJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W NPaBUIAMU IOBEJIEHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUECKOW JesATeIbHOCTH OOy4YaloUIMXCsl MO pealu3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHHUs K
3aKOHY U MPABOTOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBHJIaX MEXJIWMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY ¥ apTyYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUUYECKOTO MPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEeH 310poBOro M Oe3omacHOro oOpas3a KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHIUBUAYAIBHOIO U KOJUIEKTUBHOIO 0O€30I1acHOI0
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTHYECKOMY HM3Y4YeHHIO NMpodeccuil pa3iuyHOro poaa, B TOM UYHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanus3aluu COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHMs TJ100aJbHOTO XapaKTepa HKOJOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS JEHUCTBUM, NMPUHOCALIMX BPE] OKPYKAIOLIEH MPUPOAHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI MMM B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEJIOBEKAa, B IO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHYNBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HayYHBIX ()aKTOB U MMEIOIIMXCS JAaHHbBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX cdepax mnpodeccnoHaTbHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXmpeaIMeTHbIE) O0IeHaAYYHbIE TTOHSTHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHIE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHE),

yHUBEpcaJbHble  y4ueOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYAIOIIUXCSl  HMCIOJh30BaTh  OCBOSHHBIC  MEXIUCIMILTHHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4eOHBIC JACWCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMA HGI;'ICTBPISIMI/I.

OBgi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OnpeCaAC/IAATL HCIU ACATCIIBHOCTH, 3aJaBasd NIapaMCTPbl U KPUTCPUU HUX HOOCTHIKCHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIS1 OOBSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — TpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeiiCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI 10 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELIeHHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIN3UPOBAaTh HH(MOPMALMIO PpA3JIMYHBIX BUIOB U (OpPM NpPEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeoOXOAUMOM IS BBITOJIHEHHSI YU€OHBIX 3a7a4 ONpPeeEHHOIO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBAaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3eHTAlMeil pe3yJbTaTOB MO3HABATEIbHOM AESATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
ompezenss e€ UeNU U 3a/layd, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATEJBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpaA, POJIM XMMHUU B IO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PEICHHA TPAKTHYCCKUX 3ada4d U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSPHBIE O00BEM, YIJIEPOAHBIH  CKEJET,
byHKIIMOHAIbHAS TpYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psid, TOMOJOTH,
YTIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUS, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEITUHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUS CTPOESHUSI OPraHUUECKUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
OPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJOTHMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MPU3HAKU HOH?ITI/Iﬁ, YCTaHaBJIMBAaTh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOINE OHATHS IIPH ONIMCAaHUM COCTaBa, CTPOCHUS U
IPEBPALICHUI OPraHN4YECKUX COEIMHEHU;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMHUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMyJT OpraHMYECKUX BEIECTB
U ypaBHEHUNW XMMHYECKUX PEaKLUW, U3rOTaBIUBATh MOJAEIHA MOJIEKYJ OPTaHMYECKUX BEIIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OMNpeAeNEéHHOMY KIAcCy/Tpymie COeIUMHEHUMN
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAIlUe COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE



COCIMHCHMS), J1TaBaTh MM Ha3BaHUs Mo cuctematudeckoii HomeHkiatype (IUPAC), a taxxe
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPHUH, (eHOoN, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPTaHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTpPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH30,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEpUH, (EHOI, aleTalbJeTHl, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HCTOYHHKH YTIEBOAOPOIHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIECHUS [0 XUMUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHM BJIQJIETh CUCTEMOI 3HaHUII 00 OCHOBHBIX METOAAX HAYYHOI'O
NO3HAHUS, MCIIONB3YEMbIX B XHWMHUHU IPU M3YYEHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIUTsl IPUHSATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBS3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITHICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMH OCITKOB) B COOTBETCTBHU C MPAaBWIIAMU TEXHUKH 0E30MaCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, MPEJCTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(GOopMyIHpPOBATH BBIBOJBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popMaluu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOH JEATEIHHOCTH B IEISIX COXPAHEHHS CBOETO 370POBBS M
OKpY’Karollel MPUPOIAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIE OPTraHH3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAas cmbica mnokasatens [1JK, moscHsATh Ha
IpUMEpax CIOCOObI YMEHBIICHUSI U MPEAOTBPAILICHUS UX BPEIHOTO BO3/ACHCTBHS HAa OPraHHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh peibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HEOpraHuyeckas XUMH»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAYyYHOW KApTUHBI MHpA, POJIM XWMHUU B TO3HAHWUU SIBICHHUNA TPUPOILI, B (POPMUPOBAHUHU
MBIIUICHUSI W KYJbTYpPhl JIMYHOCTH, €€ (YyHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
pelleHusT TPAaKTHUYECKUX 3a7ady M OKOJIOTHMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJAraroIINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJISIPHBI OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBQJICHTHAas, WOHHAs, MeTa/lInyecKkas, BOJOPOIHAA),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHMUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
JNEKTPONIMTUYECKON aucconuanuu, mnepuoaudeckuii 3akon J[. WM. MenaeneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS W TMPEBPAILICHUS DHEPTHUU MPU XUMUUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBJICHHH,
dakTonornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOTYYEHUH M OE30MaCHOM HCIIOIh30BAaHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JESITEIILHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIIATH XapaKTEPHBIC MPU3HAKU MOHATUN, YCTaHABIUBATh
UX B3aUMOCBS3b, WCIIOJNb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJB30BaTh XUMHUYECKYIO CHMBOJUKY I COCTABJICHHS
dbopMyn BEHIECTB W YpPaBHEHUH XMMHUYECKUX pEaKIMH, CHCTEeMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIBbHBIX HEOPTraHMYECKHX BeIIECTB (YrapHbI Tas,
YIJIEKUCHBIA Ta3, aMMUaK, raméHasi U3BECTh, HETal€Hash W3BECTh, NUThEBAs COJa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHUM OMPEACIIATh BAICHTHOCTh M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COECIMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BeIeCTBA (aTOMHAs, MOJEKYJSpHas, MOHHAsA, METAJUIMYecKas), XapakTep cpeisl B BOIHBIX
pacTBOpax HEOPTAaHUYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpYyIIe COeNMHEHUH (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMeTaJUTbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu3oBaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHUYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PULIMPOBATh XMMUYECKHE PEAKLUUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS PEAKLUN pa3IMYHBIX TUIIOB, IIOJHBIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAClO3HAaBaThb OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBSACHATH 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON pEaKIUU OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepuU30BaTh XHUMHUYECKHE TIPOIECCHI, JEKallhe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro >(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
1abopaTOPHBIM 000PYIOBaHKEM, a TAK)KE MPaBHUIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MOMOUILI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaM «Metamnel» u «Hemeramib»y) B COOTBETCTBMM C NPaBWJIAMU TEXHUKHU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHHUA B OBITY M TPYAOBOH NEATEIbHOCTH B IEISIX COXPAHEHHs] CBOEro 3/I0pOBbI U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHui JI. bpains as 3anucu XumMudeckux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne ni/mm R Beero Konrpoabnbsie IIpakTHyeckue
padoThI padoThI
[Ipenmer oprannueckoit xumun. Teopust
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny
2.1 [IpenenbHble YII1eBOAOPOIbI — AJIKAHbI
29 HenpenenbHble yriieBOgOPOIbI: aTKEHBI, 6 1
QJIKa/IUCHBI, aJTKUHBI
2.3 ApoMaTndecKkue yrieBo10posl 2
24 [IpupoaHbIE HCTOYHUKH YIIIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
3.1 Crupter. @enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 1
CnoxxHble 2(UPBI
3.3 VrneBoasl 3 1
Hroro o paznueny 13
4.1 AMuHBL. AMUHOKHCIIOTHL. benku
Uroro no pazgeny
5.1 [Tmactmaccel. Kayuyku. Bonokna
Hroro no pazaeny
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne i/m Konrpoabsneie IIpakTuuyeckue
NPOrpaMMsbl Bcero
padoThI padoThI
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Htoro no pazneny 13
2.1 Merasmibl 1
2.2 Hemerannsl 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHUIECKUAX 5
' BEILIECTB
Hroro no paszneny 17
3.1 XUMHS ¥ )KU3Hb 4
Wroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoumnuectBo yacos
Ne Jara
/i Tema ypoka Beero Konrposbuble IIpakTHyeckue o —
padoThI padoThI
1 [Ipeamer opraan4eckoi XuMuu, € 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunennii A. M. bytneposa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opranuyeckux BeuiectB. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAIILHBIC
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 Meran u 3TaH — npocTenire 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPeICTaBUTENH aJIKEHOB
8 IIpakTuueckas padora Ne 1. «Ilomyuenue 1 1
ATHJIEHA U U3yYEHHUE ero CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyTanuen-1,3. [Tonyuenue 1
CUHTETHUYECKOTO KayuyKa U pE3UHbI
10 AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 1




TOMOJIOTUYECKHUM psAll. AUETUIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

Brluncienus 1o ypaBHEHHUIO XUMHYECKOU

11
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 ['eneTrueckas CBS3b yIrieBOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM KaccaMm
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MIPUPOJIHBIN ra3 ¥ MOIyTHBIE HE(QTSIHBIC Ta3bl,
He(PTH U IPOAYKTHI €€ epepadoTKu
[IpupoHBIE HCTOUHUKH YIII€BOJOPOJIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIE Ta3bl,
He(PTH U IPOAYKTHI €€ epepadoTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOII ¥ 3TaHoJ1. BogopoHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: TUIECHTITUKOIb U
TIUIEPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anprerupl: GopMabAeTHI U alleTaTbICTHI.
AnetoH

91 OHOOCHOBHBIE IIpe/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHasl M YKCYCHast

99 [TpakTruyeckas padora Ne 2. «CBolicTBa

pacTBOpa YKCYCHOM KHCIOTBD»




CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK

23 MPEACTABUTEH BBICIIUX KaPOOHOBBIX
KHUCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE
CroxHble 3(DUPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
3¢upoB

26 Xupsr: rugponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB
VYTHeBobl: COCTaB, KiIaccuuKanus.

27 Baxwueiime npeactaBuTeNnu: ritoK03a,
bpykTo3a, caxapo3a

08 Kpaxman u memirono3a Kak mpupoIHbIe
MTOJINMEPHI
KonTponbHas pabota no pazaeny

29 «Kucnopoacoaepxaiire opraHuuecKkme
COCTUHEHUS

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI Kak aM(OoTepHBIE

31 OpPraHHYECKUE COCTUHEHUS, HX
ouonornuyeckoe 3HaueHue. Ilentuant

39 benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OcHOBHbIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34 OcCHOBHBIE METOIBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ.




[Inactmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTyparus aTOMOB

[Tepunonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XMMUYECKuX 351eMeHToB /1. M.
MeHneneeBa, X CBs3b C COBPEMEHHOM
TEOPHEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHX 3JIEMEHTOB M UX COSAUHEHHUHN 1O
rpyIIaM U nepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTUU HAYKU

CTpOCHI/IC BEIleCTBA. XMMHUUECKas CBs3b, eé
BUABI; MCXaHHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BOI[OpOI[HaSI CBA3b

BaneHnTHOCTh. DJAEKTPOOTPULIATENBHOCTb.
Cremnens okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[TonsTHEe 0 UCHIEpCHBIX cucTeMax. MicTuHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10oms
BEILIECTBA B pACTBOPE

Knaccudukanmst 1 HOMEHKIIaTypa




HEOPraHWYECKUX COeMHEHUN. | eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanus XuMu4eckux peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

10

11

12

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3anyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DJeKTpoIMTHYECKas auccoruanus. [lonstue o
BOJIOpoiHOM ToKazarene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPTaHUYECKUX BEILECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHE 00 35IEKTPOIM3€E PACILUIABOB U
pacTBOpPOB coNeit

13

KontponbHas padoTa mo pazaery
«TeopeTnyeckre OCHOBbI XUMUW»

14

Mertamibl, ux nojgoxenue B [lepuognueckoit
CHUCTEME XUMUYECKuX 3yemMeHToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyeckue CBOWCTBa
METaJUIOB

15

CrnnaBbl MeTaIOB. DJIEKTPOXUMUYECKUHN PSIJT




HaIPSHKEHUN METaJIOB

16

17

XnUMHYecKre CBOMCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuii, KaJIMH, KaJIbLIUMA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

19

20

21

[IpakTrueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamib»"

Hewmeramnel, nx nonoxenune B [lepuoanyeckoit
crcTeMe XUMHYeCKUX dieMenToB /1. 1.
MenyieneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

22

XHWMHUYECKUE CBOMCTBA IAJIONTEHOB, CEPhI U UX
COeTMHEHNN

23

24

XuMHYecKue cBocTBa a30Ta, pocodpa u ux
COeTMHEHNN

XUMHYECKUE CBOMCTBA yTiepo/ia, KpEMHUS U
UX COeIUHEHUU

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COeTMHEHNN

26

O00011eHHE U CUCTEMATU3ALUS 3HAHUI 110
TEMEC ((HeMeTaHHLI)). BI)I‘-II/ICHGHI/ISI 10
YPaBHCHHSIM XUMHUYECKUX PEAKIUil 1




TEPMOXUMHUYECKHUE PACUETHI

[TpakTuueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtanist"»

98 KonrtponbHas pabora no remam «MeTtamibl» U 1
«Hemeramibn

29 Heopranudeckue u opraHn4eckue KUCIOTHI. 1
Heopranuueckue 1 opraHndeckue OCHOBaHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIIECTB
Posib xuMuu B o6ecrieueHun 3K0JI0rHYeCKo,

31 SHEPTreTUUYECKON U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEJIULIUHBI
[TpencraBiaenus o0 0OIMX HAYYHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO ITOTYYeHHUS 1
Ba)XHEHIINX BEIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1

34 XUMHUS U 3J0pPOBBE UEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
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