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AHHOTaNus K padoyeil mporpamme.

PaGouast mporpamma ydebHOTO mpeameTa «XuUMHUs» 005S3aTeIbHON MPEeIMETHON 00sacTu
«EcTecTBEHHO-HayuHbIE IIPEAMETHI», ABIAACH cocTaBHOU yacThio OOII COO MAOY «JIuneit
No 176y, cocraBiiena B coorBeTcTBUH ¢ IyHKTOM 18.2.2 ®T'OC OO0, [Tonoxkenuem o padoueit
nporpamme MAOY «Jluueir Ne 176». OOII COO MAOY «Jluneit Ne 176» pa3paborana B
coorBerctBur ¢ ®I'OC COO u ¢ yuerom ®OII COO (www.fgosreestr.ru) (sa ocHoBaHHH
nyHkToB 7 u 10 crateu 12 ®enepanpHoro 3akoHa ot 29.12.2012 273-@3 «O6 obpa3zoBaHuu B
Poccutickoii deneparumy).

Pabouas nporpamma siBisieTcss HOPMaTUBHBIM JJOKYMEHTOM, ONPEAEIIAIOIUM COAEpKaHUE
M3YYEHHUS y4eOHOro MpeaMeTa, MIIaHUPYEMBIX (JTMUYHOCTHBIX, METANIPEAMETHBIX U MTPEIMETHBIX )
pE3yJIbTaTOB, OCHOBHBIE BHUJbl Y4YEOHOH [€ATEIbHOCTH, KOTOPHIE OIIPENEIEHbl Ha YPOBEHb
00y4eHus1, U KOJIMYECTBO YaCOB.

Pabouas mporpamma mno xumuu 0a30BOTO YPOBHsSI M3Y4EHMs IpPEAMETa COCTaBJIEHA
yuuteneM xumuu Typiao E.M. Ha 2 rona ypoBHs cpemaHero obmiero oopazoanus (¢ 10 mo 11
KJ1acc), 00CykJIeHa U MpUHsATA Ha 3aceqannu Mmeroanueckoit kadenpsrt MAOY «Jluneit Ne 176,
corjlacoBaHa C 3aMECTHUTEJEeM JAMPEKTOpa Mo yueOHo-BocmuTarensHoi pabore MAOY «Jluneit
No 176x».

PaGouas mporpamma dopmupyercsa ¢ yuerom pabodeld mporpaMMmbl BOCITUTAHHS, COACPKUT 4
MyHKTA:

MOSICHUTEJIbHAS 3alUCKa;
IUIAaHUPYEMBIE PE3yNbTaThl OCBOEHUSI yueOHOro npeamera «buosorusy;

cojiepkanue yueOHoro npeamera «buonorusy;

TEMATUYCCKOC INNIAHUPOBAHUC C YKAa3aHUCM KOJIMYECTBAa aAKaJACMHWYCCKUX YacCoB,
OTBOJIMMBIX Ha OCBOEHHE Ka)XJOM TeMbl M BO3MOXXHOCTb HCIOJb30BAHUSA MO 3TOU
TEMe JIEKTPOHHBIX (IU(PPOBBIX) 00pPa30BaATEIBLHBIX PECYPCOB.

el A


http://www.fgosreestr.ru/

[MTOACHUTEJIBHAA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHET0 0011ero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U Pa3BUTHA O0yYarOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, TMOJy4aeMoO€ BBIMYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4arONIMXCs Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEeTHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOU KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUS BEUIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM MMM M TNPUHLIUIAMHU CpeIHEro oouiero odpazoBaHuUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIOYEHHUS B JKU3Hb COLMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyeckast XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHIA, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECCTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETUUYECKHM Marepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAUYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX TTO3HIIHH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJTHEHUSI 3HAHUMN, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JUJIsI MOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX KaK:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs MPOTHBOPEUMN MEXIy HOBBIMU (aKkTaMH U TEOPETHMUECKUMHU MPEANOChUTKAMU,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrPaMMON IO XMMHUHU MOAXOJAbl K ONPEAENICHUIO COJEpKaHUS U TMOCTPOEHUs
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TpU  ONPEACICHHM COACPIKATEIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH coCTaBIstOLIeH
€CTECTBEHHO-HAYyYHOI KapTHHbI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOILIEHNII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMHUECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUYECKON U
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEpUCTUKA LIeTe U 3a7a4 M3y4eHUs MpeaMEeTa B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE CoOJep:KaHus OoOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajganTauus 0oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PA3TUYHBIX BUJIOB JEATEIHHOCTHU: PEHICHUS MPOoOsieM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIOTHYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOJIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



(GopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS ACCOLIMATUBHOIO U JIOTHYECKOT'O MBILIUICHUS,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydaromuxcsd yOeKIEHHOCTM B T'yMaHUCTUYECKON HalpaBIEHHOCTH
XUMHH, €€ BaXHOW pOJM B  PEUIEHHHM II0OAJIbHBIX  MPOOJIEM  palOHAJIBHOTO
IIPUPOIONOIb30BAaHUS, IIONOJIHEHNUS SHEPreTUYECKMX PECYpCOB M COXPAaHEHUs IMPUPOJHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TAK)KE MPUOOPETEHHs OIbITa MCIIOJIb30BaHMS MOJYYEHHBIX 3HAHUM JUIs MPUHATUSL
I'PaMOTHBIX PEIIEHUH B CUTYalMsIX, CBI3aHHBIX C XUMMUYECKUMH SBJICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHHM, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapiser 68 wyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

Pabouass mporpamma yueOHOro mnpeamera «XUMHUS» COCTaBlI€HA C Y4eToM paboueil
IporpaMMsbl BociuTaHus. BocriuTaTenbHbIi MOTEHIMAT Y4EOHOT O 3aHATUS PeaTu3yeTcs Yepes:

— MaKCHMaJIbHOE MCII0JIb30BaHME BOCIIMTATENIbHBIX BO3MOXKHOCTEN COJepKaHUs yUeOHBIX
OpeaMeToB Ui (OPMUPOBAaHUS y OOYyYaroUXcs POCCUHCKUX TPaJUIHOHHBIX JTYXOBHO-
HPABCTBEHHBIX M COLMOKYJBTYPHBIX LIEHHOCTEH, POCCUICKOTO HCTOPHUYECKOrO CO3HAHUS Ha
OCHOBE HCTOPUYECKOI0 IPOCBEIIECHUS; I0J00pP COOTBETCTBYIOILEIO COJAEPKAHHUS YpPOKOB,
3aJJaHHii, BCIOMOTATEIbHBIX MAaTEPHAJIOB, TPOOJIEMHBIX CUTYallUi JJIsl 00CYKICHHIA;

— BKJIIOYEHUE YYHUTEISIMM B paboyue MporpaMMbl 1O Y4eOHBIM MpeaAMeTaM, Kypcam,
MOJYJIIM LEJIEBbIX OpPUEHTUPOB PE3YIbTATOB BOCIMUTAHUA, HX Y4YET B OINpEAEICHUU
BOCIIUTATEIbHBIX 33]1a4 YPOKOB, 3aHATUH;

— BKJIIOUYCHHUE YYUTEISIMHA B pa0OYHe MPOrpaMMbl YU€OHBIX MPEAMETOB, KYPCOB, MOIYJIEH
TEMAaTUKH B COOTBETCTBHH C KAJICHIAPHBIM IJIAHOM BOCIUTATEIBHOMN paboThI,

— BBIOOP METO/I0B, METO/IMK, TEXHOJIOTUH, OKa3bIBAIOIINX BOCIUTATEIbHOE BO3/IEHCTBHE
Ha JINYHOCTb B COOTBETCTBUHU C BOCIHTATENIBHBIM HJ€ATIOM, LEJIBI0O U 3aJadyaMH BOCIUTAHUS,
L[EJIEBBIMU OPUEHTHPAMU PE3YyIbTaTOB BOCIIUTAHMUS;

— peanu3aluio NpUOPUTETa BOCIIUTAHNS B y4eOHON AEATENbHOCTH;

— IpUBJIEYCHHE BHUMaHUS 00y4aroIUXCsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
IOpPEIMETOB, SBICHUH W COOBITUH, WHUIMHUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAaHMHM CBOEro
MHEHHS, BBIPAOOTKM CBOETO JUYHOCTHOTO OTHOIIEHMSI K HM3y4aeMbIM COOBITHSIM, SIBICHUSM,
JULIAM;

— IPUMEHEHUE MHTEPAaKTUBHBIX (OopM y4eOHON pabOThl — HHTEUIEKTyallbHBIX,
CTUMYJIMPYIOIINX [O3HABAaTEIIbHYI0 MOTHBAIMIO, HIPOBBIX METOAMK, IUCKYCCHM, IaroIIux
BO3MOXKHOCTb PHOOPECTHU OMBIT BEACHUS KOHCTPYKTUBHOTO AUAJIOra;

—TI'pyNnoBoi paboThl, KOTOpass YYUT CTPOUTH OTHOIIEHHS M JEHCTBOBATH B KOMAaHJE,
CHOCOOCTBYET pa3BUTHIO KPUTUUECKOTO MBIIIUICHUS;

—no0yXJieHue o0ydJaromuxcsi coOJt0/1aTh HOPMBI TOBEJEHUS, NMpaBuia OOUICHHS CO
CBEPCTHHKaMM U TE€JIarori4ecKUMH  pabOTHUKaMHU,  COOTBETCTBYIOIIME  YKJIaay
0011e00pa3oBaTeIbHOM  OpraHM3allud, YCTAHOBIEHHE W TOJJEPKKY J100pokenaTeIbHON
aTMocdepsl;

— OpraHu3aIMi0 HAaCTaBHUYECTBA MOTHMBHUPOBAHHBIX U JPYIUPOBAHHBIX OOYYarOIIUXCS
Ha/l HEYCIEBAIOIIMMHU OJHOKJIACCHHUKAaMHM, B TOM YHCIE C OCOOBIMH 00pa30BaTeNbHBIMU
MOTPEOHOCTSIMH, JAIOLIET0 OOYYaIOUIMMCSl COLUAIbHO 3HAYUMBIA OMNBIT COTPYAHMYECTBA U
B3alMHOH IIOMOIIIY;

— MHULUUPOBAHUE U TOJACPKKY HCCIEAOBATEIbCKON JeATEeIbHOCTH O0ydYaroluxcs,
IUTAHUPOBAHUE W BBINOJIHEHHE WHAMBUAYAJIbHBIX W TPYIIOBBIX IPOEKTOB BOCIUTATEIbHOMN



HAITpaBJICHHOCTHU.



COJEPXAHUE OBYUYEHUA
10 KJIIACC
OPI'TAHUYECKAS XUMUA

TeopeTnueckre OCHOBbI OPraHU4YEeCKONH XUMHUHU

[Ipeamer opraHM4ecKoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYECHHUE B MOJIYYCHHH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMU4ecKasi CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAlllEHUN: O3HAKOMIJIEHHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

YrneBonoposl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN psJl. DTUIIEH U IPONUJIEH — MPOCTEHUIINe
MPEJICTABUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmiOyraauweH-1,3: CTpocHHE, BOKHCHUIINE XUMHUYCCKHC
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HHUTPOBAHMS), TONy4YeHHUE U TpHUMEHEeHHe. Todyos: cocTaB, CTPOCHHE,
buznyecKkre U XMMHUYECKHe CBOMCTBA (peaKIiK TaloreHHPOBAaHUS U HUTPOBAHUS ), MTOTYUCHHUE U
npuMeHeHue. TOKCHMYHOCTh apeHoB. ['eHeTHueckas CBA3b MEXIy YIUVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaernue. CrnocoObl mnepepaOOTKM He(PTH: TEpPEeroHKa, KPEKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

DKCIEpUMEHTAIbHBIE METOAbl U3YYEHHS! BELIECTB M UX MPEBPALICHUN: 03HAKOMIIEHHE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE MPAKTHUYECKOH pPalOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3amaun.



Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kucnopoaconepxaiue opraHMuecKue coeIMHEHNs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJ W 3TAHON: CTPOCHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

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

Anpaeruapl U KeTOHbl. DopMallbleruji, aueTalbJerujJl: CTPOEHue, (QU3NUecKue Hu
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KJIaCCU(PUKAIMS YIII€BOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TIIIOKO3bI), HAXOXKICHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoau3, KaYeCTBEHHAs PeaKus C HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
criupToB (B3ammojielicTBue ThuiepuHa ¢ ruapokcuaoMm menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncrnenuss mo ypaBHEHUIO XWMHUYECKOW peakuumu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. dPuznyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJKOB: THIAPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BricokoMOIeKyIsIpHBIE COSAMHEHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTabHbIE METO/bI M3yUYCHHUsI BEIECTB M WX MPEBPAILCHHIA: O3HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MesxnpeameTHble CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUIHOCTh, HAOIIOJCHHE, HW3MEpEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEPEHUsI.

buonorus: xinerka, opraHusM, Ouocdepa, oOMeH BemeCTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHS: MHUILEBBIE MPOAYKTHI, OCHOBBI PAIlHOHAIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnueckre OCHOBbI XMMUHU

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKaA.
DHepreTUuecKue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTalIIM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuMuUdeckux i3yeMeHtoB J[. WM.
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TPpyNIaM U neprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BaneHTHOCTH.
DNeKTpooTpUliaTenbHOCTh. CTenenb okuciieHus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTALIMYECKHUX PEHIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BEIECTB, NPUHAIICKANUX K PA3IUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKOpOCTh peakinuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbIE PEAKIIMH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIeTOUHAs.

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUIMYECKHX PEIIETOK, HAOIIOJEHWEe | OMNHCAaHUE JEMOHCTPAIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heoprannueckas xumus

Hemeramnsl. Ilomoxenune HemetramioB B Ilepuonnueckoid cuCTEME XHMHYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS IJIEKTPOHHBIX 000I0YeK aToMOB MeTayuioB. OOmue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHI.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUTEKIIMA «MeTauibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHE JKCIEePUMEHTATbHBIX



3aja4, HaOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAlMOHHBIX U  JIAOOPATOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 yUYACTBYIOIIMX B PEAKIIMH BEIIECTB, PacdéThl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XUMHUS U )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUU MenuuuHbL. lloHATHE O Hay4yHBIX METOJax I103HAHUS BEIIECTB M XUMHUYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepuajbl sl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepusi, dHEprus, macca, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, HMOH, HU30TOTI,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

[INIAHWUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMNWU HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUWA

JINMYHOCTHBIE PE3VYJIbTATHI

OI'OC COO ycraHaBnuBaeT TpPeOOBAaHUS K pe3yJbTaTaM OCBOEHHS OOyYaroUIMMHUCS
IporpaMM CpeaHero oémero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).



HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMS IIPOrpaMM
CpeHero o01ero o0pa3oBaHUs SBISETCS CUCTEMHO-ACSITEIbHOCTHBINA MOAXOI.

B cooTBEeTCTBHMM € CHUCTEMHO-JIEATENBHOCTHBIM IOAXOJOM B CTPYKTYpEe JMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHMs BblJICIECHBI
CJIEYIOINE COCTABIISIOLIUE!

OCO3HaHME OOYYAIOUIMMHUCS POCCHMCKON TPaXTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIIPEICIICHUIO;

HaJINYMe MOTUBAILUH K 00y4EHHUIO;

[IEJICHATPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUI JIMYHOCTH HA OCHOBE KIIFOUYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINM 0a30BOM HAYKU XUMHUU;

TOTOBHOCTh M CIIOCOOHOCTH OOY4YaIOLIMXCS PYKOBOJCTBOBAaTbCSI B CBOEH JI€ATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMM, MPUCYLIMMM  LEJIOCTHOM CHUCTEME XMMHUYECKOI'O
o0Opa3oBaHus;

HAJIMYHME MTPABOCO3HAHUS IKOJIOTHUECKO KYIBTYPhI M CIIOCOOHOCTH CTaBHUTH IIENTH U CTPOUTH
KM3HEHHBIE TUIaHBI.

JINYHOCTHBIE Pe3yabTAThl OCBOEHHSI MpeaMeTa «XUMUS» JOCTUrAIOTCA B €IMHCTBE y4eOHOM
U BOCHHUTATEIbHOW JEATENIbHOCTH B COOTBETCTBUM C I'yMaHUCTHYECKMMH, COLMOKYJIbTYPHBIMHU,
ITyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HJ€aJlaMH POCCHHCKOTO TPakJaHCKOTO OOIIEeCTBa,
IOPUHATHIMU B OOIIECTBE HOpPMAaMM M IpPaBUIAMM IOBEICHHUS, CIOCOOCTBYIOLIMMH IpoleccaMm
CaMOIIO3HaHUs, CAMOPa3BUTHSI U HPAaBCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTH O0yYarOIIUXCSL.

JIMuHOCTHBIE PE3ylbTaThl OCBOCHUS TNpeaMeTa «XHMHUS» OTPaKAIT CHOPMUPOBAHHOCTD
OIIbITa I03HABATEIbLHON U MPAKTUUECKOH EATEIbHOCTH 00yUaIOUIUXCs 110 pealn3aliy NPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaXk1aHCKOro0 BOCIIMTAHUS !

OCO3HaHMs OOYYaIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB M 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBONOPSAKY;

MIPEJICTAaBICHUS] O COLMAJIbHBIX HOPMax M TMpaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENBHOCTU MpPU CO3/JAaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHMs], JJOTUKY U apryMEHTbI IPYrHX
IIPU aHaJIU3€ Pa3IMYHBIX BUJOB YUEOHOH NesATeIbHOCTH;

2) NaTpMOTUYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMHUU;

yBaXKEHMsI K MIPOIIECCY TBOPUYECTBA B 00IACTU TEOPUH U MPAKTHUECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHMA TOTO, YTO JOCTHKEHHSI HAYKH €CTh Pe3yibTaT JIUTENbHBIX HAOIIOICHUNA, KPOITOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HAaBATEIbHBIX MOTUBOB B MOJYYEHUU U MOCIEAYIONIEM aHalu3e HHPOopMalu
0 MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLICHMBATh CHUTYallH, CBSI3aHHbIE C XMMHYECKUMHU SIBJICHUSIMHU, U TIPUHUMATh
OCO3HaHHBIE PEIIEeHNUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE TIOBEJEHUE M IIOCTYIKH CBOMX TOBAapUIIEH C MO3ULMH
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUN ITUX IOCTYIKOB;



4) hopMupOBaHUS KYIbTYPHI 3I0POBBS:

MOHMMaHMs LEHHOCTeW 370poBOro u Oe3omacHOro oOpas3a KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

COOJIIOICHMSI TTPaBHJI G€3011aCHOr0 OOpAaIlEHHsI C BELECTBAMU B OBITY, TOBCEIHEBHOM KU3HU
U B TPYAOBOM JEATEIbHOCTH;

MOHWMAaHMS [IEHHOCTH MPaBWJI HHIUBUAYAJIBLHOTO U KOJUIEKTUBHOTO O€30MacHOT0 MOBEICHHS
B CUTYallUsIX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMs MOCJIEICTBUM M HENPUATUS BPEAHBIX IPUBBIUEK (YIOTPEOJEHHs alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyZ1IOBOTO BOCIIUTAHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BATENbCKONW  JESTEIbHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYIUX BUAAX NEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHME€ B PEIICHUHM MPAKTUUYECKUX 3a7ad COLMAJIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbl);

HHTepeca K MPAKTUYECKOMY U3YUEHUIO NMpodeccuil pa3auyHOro poja, B TOM YUCIIe Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMHH;

YBaXXEHUsI K TPYLY, JHOISAM Tpyla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJMBUJIyaJIbHOM TpaeKkTopuu oOpa3oBaHMs, Oyayliei
npodeccun U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 00I1eCTBa;

6) PKOJIOTUYECKOT'O BOCIIUTAHHUS:

9KOJIOTMUYECKU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAaHUS
JKM3HM Ha 3eMIIe;

[IOHMMAaHMsl TJI00AJBHOIO XapakTepa 3KOJOIMUYECKHX MpoOjieM, BIUSHHUS SKOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOMN CPEIbl;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTH)KEHUN XUMHUU JUIsl PELIEHUS BOIIPOCOB
paIMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

AKTUBHOTO HENPHATHS ACUCTBHN, NPUHOCAIIUX BpEI OKPYKAIOLIEH NPUPOAHON cpene,
YMEHHUS TPOTHO3UPOBATh HEOJArONpHUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS IpealpUHUMAEMbIX
JNENUCTBUN U NTPEAOTBPALIATh UX;

HaJIM4Yus Pa3BUTOTO 3KOJOTHYECKOIO MBIIIICHUS, 3KOJOTHYECKOM KYyJIbTYpbI, OIBITA
JESATEIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsS pPYKOBOJACTBOBaTbCS HMH B
MO03HABATENbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOIN MpPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOATH UAECOJIOTHH XeMopoOuu;

7) HEHHOCTU HAYYHOT'O TO3HAHMUSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAYK{ U OOILIIECTBEHHON MPAKTUKH;

MOHUMaHUs CrNeuu(UKM XUMUU KaK HaykKd, OCO3HaHMS €€ poiau B (OPMHUPOBAHUU
paIMOHAIBLHOTO0 HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO TPEACTaBIEHUS 00 OKpYy)KaroleM
MHUpE KaK O €IMHCTBE MPUPOJBI U YEIOBEKA, B IO3HAHUM NIPUPOAHBIX 3aKOHOMEPHOCTEN U pEeIIeHNN
pobJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXKAEHHOCTH B 0CO00 3HAUYMMOCTH XHMHH JUIsi COBPEMEHHON LMBMIM3ALMU: B €€
I'YMaHUCTHYECKON HANpaBiICHHOCTH MU Ba)XHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepualbHON
KYJIBTYpBl, PEIICHUH TJI00aNbHBIX MPOOJIeM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,



JHEPreTHYECKOH, MUIIEBON U SKOJIOTHUECKON OE30MacHOCTH, B Pa3BUTUHN MEIUIIMHEI, 00ECTICUCHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKUA KOM(POPTHOM KU3HU KaXKIOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAaYyYHOM T'PaMOTHOCTH: TIOHUMAHHUSl CYIIHOCTH  METOJOB  IO3HAHUA,
HCIIOIB3YEMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMbIe 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBJICHUM OKPYXAIOIIEro MUPA U MPOUCXOAIIUX B HEM U3MEHEHUN, YMEHUS
JenaTh 00OCHOBAHHBIC 3aKTIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C MEIBI0
MOJyYEeHUS] JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIB30BaTh XUMUYECKHE 3HAHUS IS PEIICHUS MPOOJIeM B
peaNbHbBIX KU3HEHHBIX CUTyalUsX;

HMHTEpPECa K MO3HAHUIO U UCCIIEN0BATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CamMOOOpa30BaHHUIO, K
AKTUBHOMY TTOJIYYCHHUIO HOBBIX 3HAHUH IO XUMUU B COOTBETCTBUU C )KU3HEHHBIMHU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTAM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TETbHOCTH.
METAIIPEJIMETHBIE PE3VJIbTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPETHETO
o01mero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIC JUISI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXIHCIUILTMHAPHBIC
(MEeXIpeIMeTHBIC) OOIICHAYYHBIC TIOHITHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHPA U
cnienu(UKy METOJIOB IMO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBICHHE, IMPOLECC, CHCTEMa, HAYYHBIM (aKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAHUE, HAOIOICHNUES, I3MEPEHUE, IKCIICPUMEHT H JIPYTHE);

YVHUBEpCaJIbHBbIC yUeOHBIC ACHCTBHS (IT0O3HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYJIATHBHBIC),
obecrieunBaromue GopMuUpoBaHue (HYHKIIMOHAIBLHOW I'PAMOTHOCTH M COIMAILHOW KOMIIETCHIIUH
oOyuJaronmxcs;

CIOCOOHOCTh oOyJaromuxcs HCIIOJb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PCHUYCCKHNE 3HAHHWS W YHHUBEpCaJdbHBIC Y4YeOHBIC JCWCTBHS B TIO3HABATCILHOW U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeamMeTHble  pe3yibTaThl OTPAXKAlOT OBIAJCHHE YHHUBEPCAIbHBIMU  YU4€OHBIMU
MO3HABATENIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OByaieHne YHUBEPCATBHBIMHU YICOHBIMY ITO3HABATEILHBIMH JICHCTBUSMU:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENNLHO  (DOPMYNIHUPOBATh U  aKTyalIH3UpOBaTh MpoOJIeMy, BCECTOpPOHHE €€
paccMaTpuBaTh;

OTIPENCIIATh IIeNIM JCATEIBHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU WX JIOCTHIKCHUS,
COOTHOCHTB PE3yJIbTATHI ICATEIHHOCTH C IIOCTABICHHBIMU IICIISIMU;

UCIONIb30BaTh MPU OCBOCHWU 3HAHUNA TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TIOHATUA W  yCTAaHABIMBaTh WX B3aMMOCBS3b, HCIOIb30BaTh
COOTBETCTBYIOIINE TIOHATHS JUISI OOBSICHEHUS OT/JCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(DUKAIINA BEISCTB M XUMHUYCCKHX PEaKIIHIA;

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIEC CBA3H MEXKIY U3YYaeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHBIC, IeyKTUBHbBIC, IO aHAJOTHH), BBISBISAThH
3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PAacCMaTPHBACMBIX SBJICHHSIX, (OPMYJIHUPOBATH BHIBOJBI H
3aKJIFOYEHUS;



NPUMEHATh B IPOIECCEe MO3HAHUS, MCIOIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENIH, MPEoOPa30BBIBATh MOJICIBHBIEC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMMBOJI) 3JIEMEHTA,
xuMudeckas (opMyna, ypaBHEHHME XUMMUYECKOW peakUMu — TpH pelIeHHH  Yy4eOHbIX
[I03HABATENNbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEIbHbIC MPEACTaBICHUS AJIS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MBbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O IIO3HAHUS BEIECTB U XUMUYECKUX PEaKIIHii;

¢dbopmMynMpoBaTh LEIM W 33Ja4d  UCCIENOBaHMS, MCIIOJIB30BaTh IOCTaBJIEHHBIE MU
CaMOCTOSITENTLHO CPOPMYITMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIst
(bopMHpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

BJAJIeTh HAaBBIKAMH CAaMOCTOATEJIBHOTO IUIAHUPOBAHHUSA M IPOBENCHHUS YYEHHYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOJIOJaTh 3a XOJOM IIpOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro  pPe3ynbTaT, (OPMYIHPOBATH OOOOMICHHS ¥ BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIICAOBAHMS, COCTABJIATH OOOCHOBAHHBIA OTYET O MPOJEITAHHOU
pabore;

IpuoOpeTaTh ONBIT YYEHUUYECKOW MCCIe0oBaTeIbCKOM M MPOEKTHOM JAEATeNbHOCTH,
NPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY IIOMCKY METOJIOB pEIICHUS
MPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMUSL.

3) pabora ¢ uHbopMaIuei:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMaAMK (HAyYHO-TIONYJIsIpHAs JIUTeparypa
XUMHAYECKOTO COJCp)KaHUs, CIpaBOYHBIE TIOCOOMs, pecypchl VHTepHeTa), aHaIM3HpOBATH
MHPOPMALIMIO PA3IMYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTUYECKH OICHUBATH €&
JOCTOBEPHOCTb U HENIPOTUBOPEUUBOCTD;

(GbopMynMpoBaTh 3anpochl M MPUMEHSATh pa3jIMyHble METOAbl IpPU IOMCKE U 0TOOpe
uHpopManuu, HeOOXOJUMOM [T BBIMOJIHEHHS Y4eOHbIX 33/]au ONpPeIeIEHHOIO THIIA;

MpHOOpETaTh OMBIT HCIOIB30BaHUSA HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMalbHYIO (OpMY MpeacTaBieHHs HHPOpPMAIUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCTIOJh30BAaTh HAYYHBIM S3BIK B KadeCTBE CpeACTBAa IMpH paboTe C XUMHYECKOH
nH(popManyen: IPUMEHATh MEXIIpeAMETHbIE ((PU3nUecKre U MaTeMaTHUYeCKUE) 3HaKU U CUMBOJIBL,
¢bopmybl, a00peBHATYpbl, HOMEHKIATYPY;

UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

OgnazieHre YHUBEPCATBHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

3aJaBaTh BOMPOCH MO CYIIECTBY OOCYXKJTaeMOW TEMBI B XOJ€ AMAJIOra W/WiH IUCKYCCHH,
BbICKa3bIBaTh  HUJAEH, (HOPMYIHpPOBATH CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
NPEeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIUEH pPe3yIbTaTOB IO3HABATEIBHON NESATEIHHOCTH, ITOJYYESHHBIX
CaMOCTOSITEITFHO MJIH COBMECTHO CO CBEPCTHUKAMH TIPY BBIMOJIHEHHUH XUMHYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3yYaeMbIX BEILIECTB, peajH3allid yueOHOTO
npoekta ¥ (OpPMYIMPOBATH BBIBOJBI IO pe3ylbTaTaM MPOBEIEHHBIX HCCIETOBAHUN MyTEM
COTJIAaCOBAHUS MO3UIIMKA B XO€ OOCYK/IEHUSI 1 0OMEHA MHEHHUSIMH.

OgnazicHe YHUBEPCATBHBIMH PETYJISITHBHBIMH JICHCTBUSMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENIBHYIO JESTEIbHOCTD,
ompenensas e€ LeNd W 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH



IpeUlaraeéMblii  aJrOPUTM JCUCTBUI TPU BBHINOJHEHHHM YYEOHBIX M HMCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pemeHHs] ¢ Y4€TOM MOJTYYECHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHYECKUX PEAKIIVIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

[NPEAMETHBIE PE3VIJIBTATHBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMuUs» OTPaxaroT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHWU SIBJICHWH MPHPOJBI, B (OPMUPOBAHUU MBILIUICHUS H
KYIbTYpPbl JIUYHOCTH, €€ (YHKIHOHAIbHOW TIpPaMOTHOCTH, HEOOXOAUMON ISl pelleHus
MPAKTUYECKUX 3a/lad M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U
MIPUPOAHOM CpeJIE;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHHM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINE TTOHSITHS
(XMMUYECKUN 3JIeMEHT, aToOM, »JJEKTPOHHAas O000JOYKa aromMa, MOJIEKyJa, BallEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHMHUYECKas CBs3b, CTPyKTypHas ¢opmyna (pa3BépHyTas U
COKpaIéHHast), MoJib, MOJISIPHASE Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKENeT, ()yHKIIMOHATbHAS
rpyIIa, pajuKai, u30Mepusi, U30MEPbI, TOMOJIOTHUECKHUH Psi/i, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO
U a30TcojepkKalliue COeTUHEHHS, MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCIMHEHMS); TEOPUU U 3aKOHBI (TeopHsi CTpoeHHUs opranumueckux BemectB A. M. byrieposa,
3aKOH COXpPAHEHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK XHWMMWU,
MHUPOBO33PECHUECKHE 3HAHUS, JIeKAIIMEe B OCHOBE IMOHWMAHMS MPUYUHHOCTH U CHUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (aKTOIOTUYECKUE CBEICHHS O CBOWMCTBAaxX, COCTaBe, IOIYyYEHUU U
0€30MacHOM HCIONb30BAHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTHUECKOMN
NEeSITeTbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTEPHbIC TPU3HAKH MMOHATHN, YCTAaHABIMBATH UX
B3aUMOCBA3b, HCIIOJb30BATh COOTBETCTBYIOIIME MMOHATUSA NPU OMHCAHUM COCTaBa, CTPOEHUS U
MPEBPAIICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUW UCIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY I COCTABJICHHS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpaEHHOM) HOpMYIT OPraHUYECKUX BEIECTB U
YpaBHEHUN XMMHYECKUX PEAKLMi, U3rOTaBIMBATh MOJAEINA MOJIEKYJ OPraHWYECKHUX BELIECTB MJIs
WJUTFOCTPAIIUU X XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHM yCTaHABJIMBATH MPUHAJICKHOCTh H3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 MX COCTaBY H CTPOCHUIO K OMNPEACIEHHOMY KJIACCy/TpymIe COCIUHECHUM
(YyrneBomopo/Ibl, KUCIOPO U a30TCOAEPIKAIINE COSAMHEHHSI, BRICOKOMOJICKYISPHBIE COSTUHEHHS),
JaBaTh WM Ha3BaHUs Mo cuctemarnueckoir Homenkinarype (IUPAC), a Takke NpUBOAWTH
TPUBHAIIbHBIE HA3BaHUSA OTACIBHBIX OPTraHWYECKUX BEIIECTB (ITWUJIEH, MPOIMIICH, alleTUJIEH,
STUJICHTIIMKOJb, TIIULEPUH, (HEHOI, (OpMaTTbIETH, alleTAIbICTHI, MypaBbUHAS KUCJIOTa, YKCYCHAs
KHCIIOTa, OJICMHOBas KHUCJIOTAa, CTEAPHHOBAs KUCJIOTA, TIII0K03a, PPyKTO3a, Kpaxmall, IeJUTI03a,
TJIMIIVH),

c(hOPMHUPOBAHHOCTh YMEHHS ONPEAENsATh BHUIbl XHMHYECKOW CBS3M B OpPraHUYECKUX
COeMHEHMX (OJIMHAPHBIE U KPaTHBIE);



c(OPMUPOBAHHOCTh YMEHHSI MPUMCHSITH IOJIOKCHUS TEOPUH CTPOCHUS OPTraHUYECKUX
BemectB A. M. BytnepoBa s 0OBsSCHEHHS 3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHUs MACCHI BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (GU3NUECKHE U XUMUYECKUE
CBOMCTBAa TUIMUYHBIX MPEACTABUTEICH Pa3IUYHBIX KIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH,
STWJICH, TPOIWJICH, aneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OEH30J, METaHOJN, ATAHOI,
STWJICHIJIMKOJb, TIUIEpUH, (EHOJI, aleTalbIerul, MypaBbuHas U YKCyCHas KHUCJOTHI, TJIHOKO3a,
Kpaxmall, LeJIi0103a, aMUHOYKCYCHAas KHUCIIOTa), WUTFOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXIY
HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN C HMCIOJIb30BAHMEM CTPYKTYPHBIX
opmyu;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh UCTOUYHUKU YIIIEBOJOPOIHOTO ChIpbs (HEDTB,
MPUPOJHBIN Ta3, yrojb), crnocoObl UX MepepadOTKHM W MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadboTKH;

c(hOPMUPOBAHHOCTh YMEHUH MPOBOIUTH BHIYMCICHUS TI0 XUMUYECKUM YPaBHEHHSAM (MacCCHI,
00BbEMa, KOIMYECTBA UCXOHOTO BEILIECTBA WJIM MPOIYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIH MPOJYKTOB PEAKIIH);

c(hOPMUPOBAHHOCTh YMEHHUI BIAJIETh CUCTEMOW 3HAHHWA OO0 OCHOBHBIX METOJaX HAY4IHOTO
MO3HAHUS, UCIIOJIB3YEMbIX B XUMHUHU MIPH U3yYCHUH BEIIECTB U XUMUYCCKHX SIBJICHUH (HAaOIIOICHNUE,
U3MEpEeHHUe, HKCIIEPUMEHT, MOJEIUPOBAHKE), UCTIOIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHUS IS
MPUHATUSA PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C BELIECTBAMU U HX
MIPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHHI COOJIIOJIaTh TPAaBWJIA IOJIB30BAHMS XHMHUYECKOW TOCYIOH W
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXe IMpaBuiia OOpallleHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBHIMNOJTHATH XUMHUYECKUH IKCHEPUMEHT
(mpeBpallieHrss OpraHUYeCKHX BEIECTB TMPU HArpeBaHWM, TMOJTYYEHUE DTHIICHA W U3YYCHHE €ro
CBOWCTB, KaU€CTBEHHBIC PEAKIIMH OPTraHMYECKUX BEIIECTB, IEHATYypaIlis OCIIKOB MPH HArpeBaHUH,
[[BETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU C MPaBUJIaMU TEXHUKU OE30MAaCHOCTU MpU OOpallleHuu
C BelecTBaMM M J1a0OpaTOPHBIM OOOPYIOBaHUEM, MPEIACTABIATH PE3YNbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX pEAKIUNA U (OPMYITHPOBATH
BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUUYECKYI0 WH(MOpPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHdopmanmu, HTEpHET U APYrux);

c(OpPMUPOBAHHOCTh yYMEHUH COOJIOJATh MpaBHJA SKOJIOTMYECKH 1IeJeCO00pa3HOro
MOBEJEHNUs B OBITY W TPYAOBOW JESATEIBHOCTH B IIEJSX COXPAHEHUS CBOETO 3J0POBbS H
OKpY’Kalollled NPUPOAHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JECUCTBUS HA >KUBBIE OpPTraHU3MBI
onpeneaEHHbIX OPraHUYECKUX BEIECTB, MOHUMAas cMbich nokazarens [TIK, nosicHaTs Ha npumepax
CIOCOOBI YMEHBIIICHUSI M IPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUTsT O0YyYaromuXCcsi ¢ OTPAaHWYEHHBIMH BO3MOMKHOCTSIMH 3JI0POBBSI: YMEHHUE NPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,

JUISL CJIETIBIX U CNAOOBUIAIINX OOYYaIOUIMXCS: YMEHHE UCIOIb30BaTh Pelbe)HO-TOUCUHYIO
cuctemy ob6o3nauenuit JI. bpaiins mist 3anucu XuMudeckux Gopmys.

11 KJTACC



[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «O0I1as 1 HeOpraHUuYeCcKast XUMHUS» OTPaKAIOT:

c(hOPMUPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKON COCTABIISIFOIICH €CTECTBCHHO-HAYYHOM
KapTUHBI MHUpA, POJIM XUMUU B MO3HAHUU SIBJICHUM MPUPOAbI, B (OPMUPOBAHUU MBILUICHUS U
KYIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOW TIpaMOTHOCTH, HEOOXOAMMON [UJIsl pelleHus
NPAaKTUYECKUX 3a7ad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 370POBBIO U
MIPUPOAHOM CpEJIE;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATalOIINE TOHATHUS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JICKTPOHHBIC OpPOUTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIIPHBIA 00BEM, BaJCHTHOCTh, O3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCIICHHS,
XUMUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOAHAs), KPHUCTALTUMYECKas
peméTka,  TUIOBl  XMMHUYECKMX  pEakUWUid,  pacTBOpP,  AJIEKTPOJUTBHI,  HEIJIEKTPOJIUTHI,
3IEKTPOJUTUYECKAS AUCCOLMALIUS, OKHCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIINH,
XMMHUYECKOE pABHOBECHE); TEOPUM U 3aKOHBI (TEOpUsl AJIEKTPOJIMTUYECKON JUCCOLMALNUH,
nepuoanueckuii 3akoH . M. MenaeneeBa, 3akOH COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPaHECHUS
U TPEeBpALICHUS PHEPTHUH MPU XUMUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIKUE B OCHOBE TIOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBICHHUH, (DaKTOJOTUYECKHE CBEIEHUS O CBOMCTBaxX, COCTAaBE, IOJYYCHUU U
0€30MacHOM HCITIOJIb30BAHNN BAXKHEUITNX HEOPTaHWYCCKUX BEHICCTB B OBITY M TPAKTHYCCKON
NEeSATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEPHbIE MPU3HAKU TOHATUH, YCTaHABIUBATh UX
B3aUMOCBS3b, UCIIOIH30BaTh COOTBETCTBYIOIINE MOHITHS MPU OMUCAHUNA HEOPTAaHMYECKUX BEIECTB
U UX NPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYI) CHMBOJHKY Ui COCTaBIICHUS
(bopMyJT BEIIECTB M YPABHCHUI XUMHUYCCKHUX pEakiuii, cucteMaTrueckyio Homenkinarypy (IUPAC)
Y TPUBUAIbHBIE HA3BAHUS OTJEIBbHBIX HEOPTaHWYECKUX BEIIEeCTB (YrapHbIUA ras, YrIeKUCIBbINA ras,
aMMHUaK, raméHasi U3BeCTh, HETaIIEHast U3BECTh, MUTHEBASI COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTb YMEHUU OMPENETSATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIUHEHUSIX PA3IIMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBSI3U (KOBaJIeHTHAas, MOHHAS,
METaJITN4ecKasi, BOJOPOJAHAsA) B COCAMHEHMSIX, THI KPHCTAJUIMYECKON PEIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAs, MOJICKYJISIpHAsi, WMOHHAs, METAIMYECKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAATIE)KHOCTh HEOPraHMUYECKHUX BEIIECTB MO
WX COCTaBy K OIpenel€HHOMY KiIacCy/TpymIe COeAMHEHUU (TPOCThIe BEIIeCTBA — METAJIbl U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKphIBaTh CMBICT Tiepuoanydeckoro 3akona [[. . Menneneena
Y IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTENBHYIO U IPOTHOCTUYECKYIO () YHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepPHU30BaTh DIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMeHToB 1—4 nmepuonos Ilepuoandeckor cucteMbl xuMmudeckux sneMeHToB JI. M. Menaeneena,
UCIIOJNIB3YS TOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHUYECKUE YPOBHMU», OOBICHSITH
3aKOHOMEPHOCTU U3MEHEHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEAMHEHUH MO MepHojiaM U
rpynnam [lepuoauyeckoit cucreMsl XxuMuueckux aneMeHToB . . Menaeneesa;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTEepPHU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE TEHETHUECKOU
CBA3M MEXJy HEOPraHWYECKHMMH BEIIECTBAMH C IOMOIIbIO YPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;



c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATh XUMHUECKHE PEAKIMH MO Ppa3IMYHbIM
MpU3HAKaM (YHCIY M COCTaBYy pEarupyrollyux BEHIECTB, TEINIOBOMY 3(PQEKTy peakiiu, U3MEHEHUIO
CTEIEHEeH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTaau3aTopa);

c(OPMHUPOBAHHOCTb YMEHUI COCTABIATh YpPaBHEHHs peakLUil pa3lIUyHbIX TUIIOB, IOJHbBIE U
COKpaIEHHBIE YpaBHEHHs PEAaKIMH HOHHOrO OOMEHa, yYHUTHIBAs YCIOBHS, IPU KOTOPBIX OSTH
peakuuu UayT 10 KOHLA;

c(OPMHUPOBAHHOCTh YMEHHH IMPOBOJUTH PEAKILINMH, [TOJTBEPHKAAOLINE KaYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPIaHWYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH PpACKPBIBATh CYIIHOCTH OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPEICTBOM COCTABIICHUSI IEKTPOHHOIO OajaHca 3TUX PeaKIHii;

Cc(OPMHUPOBAHHOCT YMEHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM peaKkLHuu OT
pa3nu4HBIX (AKTOPOB; XapaKTep CMEIIEHHS XHMHUYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle [arensbe);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XMMUYECKHUE MPOLECCHI, JIeXkKAIUe B OCHOBE
IPOMBIIIJICHHOTO TOJY4YEHUS CEpHOM KHUCIIOThI, aMMHaka, a TaKxke C(HOPMUPOBAHHOCTD
NpeJCTaBIeHUH 00 OOIMX HAayYHBIX MPUHIUIAX W DKOJOTMYECKHX TMpOoOIeMax XHMHYECKOTO
IIPOU3BOJICTBA;

C()OPMHUPOBAHHOCTh yYMEHUI MPOBOAUTH BBIYUCIEHHUS C HCHOJIb30BAHUEM IOHATHS
«MaccoBasi JI0J1s1 BEIeCTBAa B PaCTBOPE», OObEMHBIX OTHOLIECHUHN I'a30B NIPU XUMUYECKUX PEaKIUsX,
Macchl BEIIECTBA MM 00bEMa ra30B 10 M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe WM O0BEMY
OJTHOTO M3 YYacCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiiy Ha OCHOBE 3aKOHOB
COXPAHEHHUs MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIHH;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJATh MpaBWJa MOJb30BaHUS XUMMUYECKOH MOCYIOH U
n1a00opaTOpHBIM 00OpPYJOBAHUEM, a TaK)Ke MpaBHiia 0OpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLUHUSMU MO BBIITOJHEHUIO JTJA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTb YMEHUH IUIAHUPOBATh U BBIMOJHATH XMMHUYECKUH HKCIHEPUMEHT
(paznokeHue MepoKcuaa BOAOPOJAa B MPUCYTCTBUU KaTaJIN3aToOpPa, ONPEAEIEHUE CPENBI paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOIO MHAMKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHUYECKOHN pPeaKIiy, peakliui HOHHOI0 0OMEHa, KaueCTBEHHbIE PeaKlUU Ha cynbdar-, kKapOoHaT-
U XJOPHUJI-aHUOHBI, Ha KAaTMOH aMMOHUs, pELIEHHWE >SKCIEPUMEHTAIbHBIX 3aJad4 II0 TeMaM
«Metamiel» U «HemeTtayub») B COOTBETCTBUM C TPAaBMJIAMU TEXHUKU OE30MACHOCTH IPH
oOpallleHnu C BeIlIeCTBaMH M JIaOOpaTOpHBIM 00OpPYIOBaHUEM, NPEACTABIATh Ppe3yJIbTaThl
XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3alliCu YpaBHEHUH COOTBETCTBYIOIIMX peakuuidl U
(GbopMyIMpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(opMaIuio,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHKOB (CpecTBAa MacCOBOM KOMMYHHKAIMH, IHTepHET U Ipyrux);

C()OPMHPOBAHHOCT yYMEHHUIl COOMIOAATh MpaBUIAa OSKOJOTMYECKH  LEIecO00pa3HOro
MOBEICHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0pPOBbS U
OKpY’KaroIlled NPUPOAHOU CpENbl, OCO3HABATH ONACHOCTb BO3JEHUCTBUSA HA KUBBIE OPraHU3MBI
OTIpeIeNIEHHBIX BEIIEeCTB, MOHMMAs cMblca mnokaszarens ITJK, moscHATs Ha mpumepax crnocoObl
YMEHBIIEHUS U MTPEAOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPTaHU3M YEIOBEKA;

Ui O0y4arouMxcs C OTPaHUYEHHBIMH BO3MOMKHOCTSIMH 3[I0POBBSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/1aX [MO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI;



JUTSL CJICTIBIX U CIAOOBHUISAIIMX OOYYAIONIMXCS: YMEHHE UCIOJIb30BaTh PElbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitnis st 3anvucu XuMudeckux Gopmyi.

TEMATHNYECKOE INTAHUPOBAHUE

10 KJIACC
Ne Komnyectso
Tema ypoka 4acoB
/1
Bcero

1 [Ipenmer oprann4eckoi XUMUH, €€ BOSHUKHOBEHHE, Pa3BUTUE U 1
3HauYeHue

5 Teopus cTpoeHus OpraHu4ecKkux coequueHuid A. M. bytiieposa, €€ 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o ki1accu(UKaul OpraHUYeCKUX BEILECTB.

3 Homenknarypa (cucreMatnyeckasi) U TPUBHAIbHbBIE Ha3BaHUS 1
OpPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUI PSiJT 1

5 MertaH 1 3TaH — HOpOCTENIINE IPEACTaBUTENH AJIKAaHOB 1

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1

7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE MTPEICTABUTENIN ATKEHOB 1

8 [Tpaktuyeckas padora Ne 1. «IlomyyeHue 3TuaeHa U U3y4eHuUe ero 1
CBOMCTB»

9 Anxanuensl. byraguen-1,3 u metmioyraguen-1,3. Ilomyuenue 1
CHUHTETHUYECKOT0 KayuyKa 1 pe3UHbI

10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI PAI. 1
AlleTHIeH — MpOCTEHIINN TPeICTaBUTENb aJIKUHOB

11 Boruncnenus no ypaBHEHNIO XUMHUYECKON PEaKIIMH 1

12 ApeHbl: 6eH30J1 U TOJTYoJI. TOKCHYHOCTh apEHOB

13 ['eneTnueckas cBs3b YIriaeBOJOPOJIOB, IPUHAIEKAIINX K pa3IMUHBIM 1
KJ1accam

14 [IpupoaHble HCTOYHUKH YTJIEBOAOPOJOB: MPUPOJHBIN I'a3 U MOMYTHBIE 1
He(TsAHbIE ra3bl, He()Th U MPOAYKTHI €€ epepadboTKu

15 [IpupoaHble HICTOYHUKY YTIIEBOAOPOJOB: IPUPOJHBIN I'a3 U OIYTHBIE 1
He(TsAHbIE ra3bl, He()Th U MPOAYKTHI €€ nepepaboTKu

16 KonTtponbHas pabota no pasneny «YTriaeBoa0poab» 1

17 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOII U 3TaHOA. Bogopoanas 1
CBSI3b

18 MHOroaToOMHbI€ CIIUPTHI: TUIECHTIIUKOIb U TITULEPUH

19 @DeHOoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUUECKHE CBOICTBA,




IIPUMCHCHHUEC

20 Anpaerupl: GopMambACTUI U alleTAIbICTHI. ATICTOH 1

91 OHOOCHOBHBIC ITPE/ICIIbHBIC KAPOOHOBBIC KUCIIOTHI: MypaBbUHAS U 1
yKCyCHast

22 [IpaxkTuyeckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIOTBI» 1

93 CreapuHOBas ¥ OJICMHOBASI KUCIIOTHI, KaK MPEJACTABUTEIIN BBICIIIUX 1
KapOOHOBBIX KUCIIOT

24 MBplI1a Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE eCTBHE 1

o5 CrnoxHnble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naponns 1
CJIOKHBIX 3(prpoB

26 JKupbl: TuIponn3, MpUMEHEeHHE, OMOJIOrHYecKas pojlb )KHPOB 1

7 YrieBoapl: cocTaB, Kiaccuukaius. Bakaelme npeacTaBuTenu: 1
TIII0K03a, PPYKTO3a, caxapo3a

28 Kpaxman 1 nemntoso3a Kak TpupoIHbIC TOTUMEDPHI 1

29 KonTtponpsHast padora no paszneny «Kucnopoaconepxamue 1
OpPraHUYeCKUE COCTUHCHUS

30 AMWHBI: METHJIAMUH U aHWJINH 1

31 AMUHOKHCIIOTBI KaK aM(OTEPHbIC OPraHUYECKUE COSTUHEHUS, UX 1
Ouosiornyeckoe 3HaueHue. [lentumapt

32 benku Kak mpupoIHbIE BEBICOKOMOJICKYIISIPHBIE COSTMHEHHS 1

33 OcHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYISIPHBIX COSAMHEHUN

34 OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSTMHEHHH. 1
[TnacTmacchl, Kaydyku, BOJIOKHA
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11 KJTACC

Ne
/a

Tema ypoka

XUMHYECKUH JIEMEHT. ATOM. DJIEKTpPOHHAsI KOH(DUTYypaIIHs
aTOMOB

KommuectBo
JacoB

Bcero

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX
anemenToB J[. 1. MenzeneeBa, UX CBsI3b C COBPEMEHHOM TEOpUeEH
CTPOEHHUsI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U
UX COEAMHEHUH IO rpylIaM U rnepruojam. 3HaueHue

NMEPpUOANYCCKOro 3aKOHa U CUCTEMbI XUMHUYCCKUX 3JICMCHTOB I[I/I

MeneneeBa B pa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€ BUJIbl; MEXaHU3MBbI
00pa3oBaHMs KOBAJEHTHOU CBsi3U. BomopoaHast cBs3b

BaneHTHOCTD. BHCKTpOOTpI/II_IaTeHBHOCTB. CreneHp OKUCIICHHS.
BemectBa MOJICKYIIPHOI'O U HEMOJICKYJIAPHOI'O CTPOCHU

IToustue o AUCIICPCHBIX CUCTCMAX. Hctunnnie u KOJIJIOUAHBIC
pacTBOpbl. MaccoBasi 10J1sl BEIIECTBA B paCTBOPE

KHaCCI/IQ)I/IKaHI/IH 1 HOMCHKJIaTypa HCOPraHN4YCCKUX COCHHHCHHﬁ.
I'enetmueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, Pa3JINYHbIX
KJI1aCCOB

Knaccugukanus XuMu4ecKux peakiuii B HEOpraHu4eckoi 1
OpPraHUYECKOM XUMHUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH
COXPAHEHMs U MPEBPALICHUS SHEPTUU NIPU XUMHUYECKUX PEAKIMAX

Ckopoctb peakiun. O6paTuMble peakiuu. XUMHUYECKOe
paBHOBecHe

10

11

12

[Tpaktrueckas padota Ne 1. «BrnusiHue pa3nuuHbix GpakTopoB Ha
CKOPOCTh XUMUUYECKOU PEAKIIUN

DnexTpoiauThyecKkas auccoruays. [lousTue o BOIopoaHOM
nokasarene (PH) pactBopa. Peakuuu nonnoro oomena. I'maponus
OpPraHWYECKUX M HEOPTaHMYECKHUX BEIICCTB

OKHCIUTETBHO-BOCCTAHOBUTEILHBIC pCaKkuuu. [TousiTue 00
QJICKTPOJIMU3C PACIIIIaBOB U paCTBOPOB colen

13

14

15

Kontponbras padota mo pazaeny «TeopeTnaeckne OCHOBBI
XUMHUN»

Meramnsl, ux nonoxxenue B [lepuoanueckoii cucreme
XUMH4ecKux 3emeHToB [. 1. MenaeneeBa u 0COOCHHOCTH
cTpoeHus aromoB. O6mue pr3ndeckre CBOiCTBa METANIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHUH Psiji HAaNpsHKEHUH




METAJlJIOB

XHUMHYECKHE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUH, KaJTUH,

16 KaJIBIIMI, MATHUW, ATFOMUHHANA) U UX COSTUHEHUN 1

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COEAUHEHHI

18 XUMUUYeCcKre CBOMCTBA UHKA, KeJie3a U UX COCTMHECHUM

19 [TpakTuyeckas padora Ne 2. "Perienue 3KkcriepuMEeHTAIBHBIX 3a/1a4 1
o teme «Metauib»"
Hewmeramnsl, ux nonoxenue B [lepruoanueckoi cucreme

20 XUMHUYECKUX 31eMeHTOB []. 1. MenaeneeBa u 0COOCHHOCTH 1
CTPOEHHUS ATOMOB

21 du3nyeckue CBOMCTBAa HEMETAUIOB. AJIJIOTPOIHS HEMETAILIOB (Ha 1
npuMepe Kucaopoaa, cepol, pocdopa u yriepoza)

22 XUMUYECKHE CBOWCTBA T'aJIOTEHOB, CEPhI M UX COCTUHEHHI 1

23 XUMHUECKUE CBOICTBA a30Ta, pocodpa 1 X COCTUHEHUI 1

24 XUMUYECKUE CBOWCTBA yriepoia, KpEMHHS U UX COSAMHEHUN 1

25 [IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEAMHEHUI 1
O60061eHre u cucTeMaTu3alus 3HaHui o Teme «HemeTtansoy.

26 Brruncnenus no ypaBHEHUSIM XUMUYECKUX pEaKUuil U 1
TEPMOXUMHUYECKHE PACUETHI

97 [IpakTuueckast pabora Ne 3. «PemieHne 3xciepuMeHTaIbHbIX 1
3amau o teme "Hemeramnsi"»

28 KonrtponsHas pabora o temam «Metamisy u «Hemeramisn 1

29 Heoprannueckue u oprannyeckue Kuciaotel. Heopranuueckue u 1
OpraHNYeCKUE OCHOBAHUS

30 AM@oTepHbIE HEOPTAaHNYECKUE U OPTAaHUYECKUE COCTUHECHHUS. 1
['eneTnveckast CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB

31 Ponpb xumun B o0ecrieueHuH SKOJIOTHIECKON, SJHEPTeTUIECKON 1 1
MUIIEBON O€30MaCHOCTH, PA3BUTHH MEIUITMHBI

39 [IpencraBienust 06 0OIMIMX HAYYHBIX MIPUHIIMIIAX MPOMBIIIIEHHOTO 1
MOJIYYEHUS] BaKHEUIINX BEIIECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMUS U 3J0POBbE YEIIOBEKA
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