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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (enepalnbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO
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 MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl 1O XWUMHUH, K OIpeIeIeHUI0 oO0men
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumust» s 10-12 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHLEMNTYajbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIE€H, COJCp)KaHMs, pPE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBIITYCKHHKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpPOIHOI cpene. Peanusyercs xuMmuueckoe oOpazoBaHue 00y4aroxcs Ha YpOBHE CPETHEr0
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HA4YEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOMN XKU3HU OOILECTBA, a TAKXkKe C YUETOM OOIINX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEAHEr0 OOIIEeTo
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOI BKIaja 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 MOHHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILEro MUpPA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOW KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEHIHOIO Tpyaa U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-12 kaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUs» 1 «OO011ast 1 HeOpraHUyecKasi XMMHUsA», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpU HM3YYCHUM IMpeaMeTa 00ecrneyrMBaeT BO3MOXHOCTh PACCMOTPEHHUsI BCEr0 MHOroo0Opasus
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA 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 BJCKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHHs INEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs TEOPETHYECKH MaTepual u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECCKOTO 3aKOHA C OOIIETCOPETHYECCKUX M METOJO0JOTHYSCKUX ITO3HIIHH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHsercs B Kypcax 10 - 12 kjmaccoB 3leMEHTaMU  COAEpKaHUs, HMEIOIIUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, pacCKphIBalOT €€ poJib B TO3HABATEIHLHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeamMera « XUMHUS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HA (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pElIeHUs MPOTHBOPEUYUN MEXTy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B murane pemieHus 3amad  BOCHHUTAHMS, DPA3BUTHS W COLUANIM3AINH  OO0YUYAIOLTUXCS
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JCSITCIBHOCTH: PEIICHUs MPoOJIeM, IIOUCKa, aHAIN3a U
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU 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  OMNPEACTICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IEATENbHOCTH YENOBeKa M KaK OJHOT0o U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW 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 —12 ki1.) sBASIIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O00O0OIEHUN MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX JJIsl MPHUOOPETEeHUsT YMEHUI OpUEHTUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi oOyueHwus,
OpUEHTUPOBAHHOW Ha TOJTOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alui,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M NMPUMEHEHUS WX B PEATbHOW XKU3HU JUIS 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 UHTEIUVIEKTYadbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K caMo0Opa3oBaHMUIO,
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 JIJISl PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoucKa, aHaiu3a U 00paboTku HHPOpPMAIMK, HEOOXOAUMBIX JUIS MPUOOpPETEHHs OIMbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIMI IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0ydaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHHA [0 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMHUpOBaHKE U PA3BUTHE Y 00YUAIONINXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBITIICHHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H ITPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOydarommxcs YyOekJAEHHOCTH B T'yMaHHUCTHYECKON HaIpaBIECHHOCTH
XUMUH, ©€ BaXHOW PpOJM B  pEHIEHWH IIOOANBHBIX MPOOJEeM  parMoOHAIBHOTO
MPUPOIOTIONH30BAHUS, TIOMOJHECHUS SHEPreTHYECKUX PECYPCOB M COXPaHEHUS MPHPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3I0POBBIO, & TAaK)KE MPUOOPETEHHUS OIBITA MCIOJIb30BAHUS MMOTYYCHHBIX 3HAHUN ISl IPUHSTUS
TPAaMOTHBIX PEUICHUHN B CUTYAIUAX, CBI3AHHBIX C XUMUUYECKUMHU SBJICHUSIMH.

B yuebnoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeMETHON 00nacTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

Ha mn3yuenue npeamera «Xumus» B 10-12 knaccax orBoautcs 68 yacoB (1uac B Henemo B
10 kmacce, 11 u 12 xaaccax mo 0.5 gaca).

[To unguBHyanbHOMY yueOHOMY Tutany otBoauTces B 10-12 kinaccax 68 gaca (0,5 ounoe
obyuenwue, 0,5 3aounoe obyuenue B 10 kimacce, 11 u 12 knaccax mo 0.5 yaca 04HOTO 00yUEHHUS).

[Ipu cocTaBieHUN TEMATHYECKOTO TIAHUPOBAHHUS IO KJIaccaM O0yUeHUs! yUUTHIBAIOTCS
TeMBbI y4eOHOTO IJIaHa COOTBETCTBYIOIIETO KJIacca, MPeyCMOTPEHHBIE JIJIsl OYHOTO 00yUeHUsI.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOJIY4YECHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMUYecKas CBSI3b B OpraHMYECKUX COCUHEHUSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

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

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHMYECKUX BEIECTB IPU HarpeBaHUH (TUIaBJICHUE, OOYTIIMBAHUE M TOPCHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHi psia. MeTaH W 3TaH — MpocTeuiue
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpEHUs ), HAXOXACHNUE B IPUPOJIE, TOIYUEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. AlETuieH —
MPOCTEHINNN MPeCTaBUTEh aJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYCHHE M TpHUMEHEHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOBanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIeBOAOPO0B. [IprpoaHbIil ra3 u MonyTHbIE He(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUecKHii, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb ¥ NPOIYKThI €ro NepepadoTKH.

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BELIECTB HJIH MPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOPOJaMHU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO IIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKlMsl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anprerugsl M KemoHwvl. DoOpManbIeruj, aneTaubAeTHI: CTpOCHHE, (u3nuecKkue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHHEe, PU3NIECKIEe M XUMUICCKUE CBOMCTBA (CBOIMCTBA, OOIIME [T Klacca KUCIIOT, peaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MApONM3 CIOXKHBIX 3(PHPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneictBue c¢ ruapokcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TMPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemiono3a kak npupojHbie noaumepsl. CTpoeHne Kpaxmalia U 1EJUTI0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHMPTOB, KauyeCTBEHHBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHoja okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anbrerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuna cepedpa(l) u runpokcuaom wmenu(ll), BzaumoneiicTBue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/Abl M3YYEHHs BEIIECTB W WX IPEBpAILICHUIl: HAONIOIACHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPHU3AlNU, CPEOHSS MOJEKyJsipHas macca. OCHOBHbBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SIBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC

ObIIASA XUMHUA U HEOPITAHMYECKASA XUMMUA.
XUMUA " ’KU3Hb.

TeopeTuvyecKkue OCHOBbI XUMHHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. JJEKTPOHHAs O0OJIOUKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOHTANH, S-, P-, - 31eMeHThI. OCOOCHHOCTH
pacrpeiefieHus 3JEKTPOHOB MO0 OPOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX UETHIPEX MEPHUOIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

Ilepuonnueckuii 3akoH u llepuommueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsizb nepuoauyeckoro 3akoHa u Ilepuoanyeckoil cHCTEMBI XUMHUUYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIIOKHBIX BEIIECTB
0 TPYIIaM U epuoaam. 3HaueHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKOM CBSI3M (KOBaJEHTHas
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpooTpULATENbHOCTh. CTENEHb OKUCIIEHU. IOHBI: KATHOHBI Y aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BelIeCTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJZIMYECKON PEIIETKU.

[TonsiTve o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBasi 101
BELIECTBA B pacTBOPE.

Knaccugpukanus Heopranuueckux coeguHeHud. HomeHkiaTypa  HeOpraHMYeCKHX
BEUICCTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMICKAIUX K Pa3Iu4YHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BEILECTB, 3aKOH COXPAHCHUS U IIPEBPALCHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHE XHUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnexkTponuTtnyeckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METO/Bl M3YyYEHUS BEIIECTB U UX IPEBPALLECHUN: JEMOHCTPALHS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usyuyeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIOAEHUE M ONHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTallu3aTropa,
OIPECIIEHUE CPEbl PACTBOPOB BELIECTB C INOMOULIbI0 YHUBEPCAJIBHOIO MHIUKATOPA, pEaKLUU
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOM paboThl «BiusHue pa3nuyHbIX (aKTOpOB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

Pac4€rbl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

XuMHuS 4 )KU3Hb

Ponps xuMuu B o6ecriedeHIH SKOJOTUYECKON, SHEPTETHUECKOM U MUIEBON 0€30MacHOCTH,
pazBuTUM MenuuuHbL. [IoHATHE O Hay4YHBIX METOJaxX IIO3HAHUS BEIIECTB M XUMHYECKHX
peaKuuu.

[IpencraBnenuss 00 OOMX HAyyHBIX NPUHLHUIAX [POMBIILIEHHOTO IOJyYEHUs
BAKHEHIINX BELIECTB.

YenoBek B MHUpE BEUIECTB W MaTEpUAJIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHasbl, KPACKH, CTEKJIO, KepaMHKa, MaTepuanbl IJIs SJIEKTPOHUKH,
HaHOMaTepHallbl, OpraHM4eCKUe U MUHEpaJIbHbIE y100OpEHHUSI.

XvUMHS M 3[I0pOBbE 4YeJIOBEKa: MpaBUjia HCIOJb30BAHUSA JIEKAPCTBEHHBIX IpPENaparos,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeamMeTHbIE CBS3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xmacce ocyuiecTBiIsSeTCs Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHA,
TaK U NOHSTHUMH, ABJISIOUIMXCA CUCTEMHBIMU JJIS OTJAENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO01mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaM3,  CHUHTE3,  KiIacCH(UKaIus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
PaZo0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYEeCKUil YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIIMUUHBI U €IMHULIBI KX H3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKast MPOMBILIIICHHOCTb, MeTaJLTyprus, MPOU3BOICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBIIIIEHHOCTh, (papMaleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUajOB, 3JEKTPOHHAS MPOMBIIIICHHOCTS,
HAaHOTEXHOJIOTUHU.

12 KJIACC

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemeraioB B Ilepuoanyeckoil CUCTEME XUMHUYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETa/UTOB. AJUTOTPOIIHSI HEMETA/UIOB (Ha mpUMepe KUCIopoa, cepbl, hocdopa u yriaeposa).

XVMHYECKHE CBOWCTBA BAXKHEWIINX HEMETAJUIOB (TaJOreHoB, cephl, a3oTa, docdopa,
yIiepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Metannel. [lonoxenne meraiioB B [lepuoguueckord cUCTEME XMMHYECKUX 3JIEMEHTOB /l.
W. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Oomue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAIOB. JJIEKTPOXUMHMUYECKUN PsA HaNpsyKEHHUM
METaJIOB.

XvMUYEeCKHE CBOICTBA BaXKHEWIIMX METAJIOB (HATPUM, Kajduii, KanblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M MX NPEBPAILICHHUN: H3ydeHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIouYei, KadyeCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnbie 3anaun.

Pacuérer maccel BemiecTBa WM 00BbEMA Ta30B MO HM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi O0BEMY OJTHOTO M3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB, PacdE€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS [TPOIT' PAMMBI 110 XUMUWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meTronuueckoil OCHOBOM aisi pPa3pabOTKM IUIAHUPYEMBIX pPE3yJlIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE CpPEIHEro oOImero o0pa3oBaHHS
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIMMUCA POCCUHCKOM Tpa’kIaHCKON HAESHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMU, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH MOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS NpenMeTa «XHUMHUS» OTpaxaroT chOpMUPOBAHHOCTH
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBAXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHITOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY M HAaydHOMY HACJEIUIO0 OTEYECTBEHHOMH
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TIONCKOB, TOCTOSTHHOTO TPYy/la YYEHBIX U MPAKTUKOB,;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallUd, CBSI3aHHbIE C XMMHUYECKMMHU SBICHMSAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsI MpaBU 0E€30MacHOro OOpalleHUsl ¢ BELIEeCTBAMU B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUIYaJbHOM TpaeKTOpUM OOpa3oBaHMUs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONb30BaHUS JOCTUKEHUM XUMHHU JJIs PEIIEHUs] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MpPeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJbTYpbI, OIIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEICTABICHHUS 00 OKpYKaloLieM
MHpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHUCTUYECKOW HAIIPAaBIIEHHOCTH M Ba)KHOM POJIM B CO3/1aHMU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPyla U 3KOJIOIHYECKH KOMGOPTHOH KHU3HHU KaXJI0ro 4jeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BAaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBICHHM OKPYXKAlOIEro MUpa M HPOMCXOIAIIMX B HEM HM3MEHEHHH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K ITO3HAHUIO U UCCIIE0BATENIBCKOMN AESITEIIBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOSHHOCTSIM Tpyda B pPa3IMYHBIX cdepax mnpodecCHOHATLHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yNbTaThl OCBOCHUSA y4dyeOHOro mpeamera «XuMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXmpeaIMeTHbIE) OOIeHaYYHbIE TTOHATHS, OTPAXKAOIINE [[EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGfICTBI/ISIMH.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEICNATh LENH JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HUX JTOCTHKECHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHS OT/IEJIBbHBIX (PAaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINH, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCI€eA0BaTEIbCKHE JIeliCTBHS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTh 0OOOLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (OpPMY NpeAcTaBiIeHUuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIOJIB30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
IKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OsJiaieHNe YHUBEPCAJIbHBIMH PeryisTHBHBIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTHU, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM MAJis
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTUS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAIINe COSAMHEHUSI, MOHOMED, MOJIIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHH; MHUPOBO33PCHUYCCKUC 3HAHUWA, JICKAINIME B OCHOBC IMOHHWMAHUIA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOJIOTHYECKHe CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YEJIOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATb
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHUMBOJIMKY JJIA COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTAHABIMBATH MPUHAJICKHOCTh N3YYEHHBIX OPTaHUYECKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), N1aBaTh MM Ha3BaHUs 1Mo cucteMmarndeckord HomeHkiatype (IUPAC), a Taxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAs KHUCIIOTa, TII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. byrtiepoBa 1yist 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMUHbIX KJIAaCCOB OPraHMYECKUX BEIIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE IPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOJHBIX BEIICCTB MJIH IMPOJYKTOB PEAKIINH);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JTSI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OPTaHWYECKHUX BEIIECTB, JICHATypalus OEIKOB TIpH
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucH YpaBHEHUN COOTBETCTBYIOUIMX pEaKIUid H
(GbopMyIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWJIa JKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpefenéHHBIX OPraHMYeCKUX BEIIECTB, MOHMMAas cMbici mokaszarens [1/IK, mosicHsaTh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUISE  CIICTIBIX ¥ CA0OBUASIIMX OOydYaIOIUXCs: YMEHHE WCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11-12 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mas XuMHUs» OTPaXxaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIIONICH €CTeCTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellleHusT TPAaKTHUECKUX 3a7ad M HSKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpeae;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HNOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIII OO0BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeETa/lInyecKkas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pEIETKAa, TUIIBI XMMHYECKMX  PEakUMid, pPacTBOp,  DJIEKTPOJIMUTHL,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKOH  peaKIMh, XUMHYEeCKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
3JIEKTPOJINTUYECKON Jauccouuanuu, nepuogudeckuid 3akon JI. WM. MenneneeBa, 3akoH
COXpaHCHUA MACChl BCHICCTB, 3aKOH COXPAaHCHHA W IPCBpAllICHUA SHCPIrUrU IPHU XUMHUUYCCKUX
peaKIII/IFIX), 3aKOHOMCPHOCTH, CHUMBOJIMYECKUU SI3BIK XUMHH, MHPOBO33PCHYUYCCKUC 3HAHUA,
JeXalue B OCHOBE IIOHMMaHHsS MNPUYMHHOCTH M CHUCTEMHOCTM XHWMHMUYECKUX SIBJICHUU,
dakTosornueckrue CBeJeHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
Ba)KHEUIIINX HCOPTraHNYCCKUX BCUICCTB B 6I)ITy u HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTH YCJIOBCKA,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

C(i)OpMHpOBaHHOCTb yMeHI/IfI HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY JJIsI COCTABJICHHA
dbopMya BEHIECTB W ypaBHEHUH XMMHYECKUX PEAKIMi, CHCTEMAaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHWs OTIEIBbHBIX HEOPTraHUYECKHX BeIIeCTB (YrapHbI Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEram€Has W3BECTh, MUThEBAs COAa, MUPUT U
Apyrue);

c(hOopMUPOBAHHOCTh YMEHUM OTPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHHUSIX, TUI KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METAJUIMYEeCcKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCHbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINUU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3IUYHbIX KJIACCOB, IOATBEPKIATh CYLIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BelIeCTB, TEIJIOBOMY 3(PQEeKTy peakiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPAaBHEHUs peaklUii HOHHOIO OOMEHA, YUWThIBasl yCJIOBUS, IIPU KOTOPBIX 3TU
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIMICHUS XWMHYECKOTO pPaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPHUHILMIIAX M 3KOJOTMYECKHX IMPOOIeMax XMUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYAOU U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue meEpoKcHIa BOJOPOAa B MPHUCYTCTBUM KaTalu3aTopa, ONPEICIECHUE Cpebl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, pEIIeHHE KCIEPUMEHTAIbHbBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysabTaThl XMMHUYECKOTO S3KCIepUMeHTa B (opMe 3amucH YPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOJII0/IaTh MpaBUiIa HSKOJOTMYECKHU IeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCS: YMEHHE HCIOIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo KoandecTBoO
4acoBs, 4acoB.,
HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ OTBOJIUMBIX HA OTBOJIMMbBIX HA
MPOrpamMmbl oOpa3oBaTe/ibHbIE pecypchl
0CBOEHHE OCBOEHHE
pa3aesioB U TeM pa3aesioB U TeM
no NYII

Pa3neu 1. TeopeTruueckue 0CHOBbI OPraHNYeCcKOi XUMHUH

Hpezver opraHueckoi XHMHH. https://resh.edu.ru/subject/29/10/

11 Teopus cTpoeHUs OpraHUYECKUX 3 2
coenquHeHuil A. M. Byrieposa

Hroro no pazneny 3 2
Pa3nea 2. Yraesogopoasbl
- TIpe/iebHbIE YTICBOIOPOB — , 1 https://resh.edu.ru/subject/29/10/
' AJIKaHBI
- HenpeienbHbIe YTIeBOI0POJIBL: A 3 https://resh.edu.ru/subject/29/10/
. AJIKCHBbI, aJIKaAUCHBbI, aJIKWHBI
1 https://resh.edu.ru/subject/29/10/
2.3 ApoMaTu4ecKue yriieBoAa0pOIbl 2
)4 TIpHPOHBIE HCTOUHUKY 5 1 https://resh.edu.ru/subject/29/10/
' YIIEBOIOPOIOB U UX MepepaboTka
Hroro mo pazueny 13 6

Pasznea 3. Kuciiopoacoaepxamue opranuyecKkue coe{uHeHus

3.1 Crouptbl. @eHon 3 2 https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

- Anbiernel. KapGoHOBbIE KHCIOTHL . 3 https://resh.edu.ru/subject/29/10/
' Cnoxubie 3GupbI
2 https://resh.edu.ru/subject/29/10/
3.3 VYrineBosl 3
Hroro no pazneny 13 7
Pa3znen 4. A3oTcoaepskaniue oprannyeckue coeJuHeHUust
41 AMUHEL AMIHOKICTOTEL Bema 3 1 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 3 1
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
51 Inactmaccs. Kayayki, Bonokia 5 1 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 2 1
OBIIEE KOJIMYECTBO YACOB I10 34 17

[MPOT'PAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo
4acoBs,
OTBOJMMBIX HA
0CBOEHHE
pa3aesioB U TeM

KoaudecTBoO
4acoB.,
OTBOJAMMBIX HA
OCBOEHHE
pa3aesioB U TeEM

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

no NYII
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atomoB. [lepuoanueckuii https://resh.edu.ru/subject/29/11/
11 3akoH u [lepuoanueckas cucrema 3 9
' XMUMHYECKHX daementos 1. U.
Menneneesa
Lo Crpoenie Bemectsa. MHOr0oGpasue . , https://resh.edu.ru/subject/29/11/
' BEIIECTB
https://resh.edu.ru/subject/29/11/
1.3 XUMHUYECKUE PEaKIIHH 6 3
Hroro no paszneny 13 /
Pa3nes 2. Heoprannyeckasi XuMust
https://resh.edu.ru/subject/29/11/
2.1 Meramist 6 3
https://resh.edu.ru/subject/29/11/
2.2 Hemertamisr 9 4
- CBS13b HEOPrAHHUECKHX I , . https://resh.edu.ru/subject/29/11/
' OPraHUYECKUX BELIECTB
Hroro no pazmeny 17 8

Pa3zgen 3. XuMus u :KU3HL



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

3.1 XUMHUSA ¥ KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

17

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

* Xumus, 10 kiace / I'abpuensa O.C., Octpoymos W.I'., CnagkoB C.A., AKuHoOHEpHOE
obmectBo «M3narenscTBO «lIpocBenienue»
* Xumus, 11 kimace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIMOHEpHOE

06H_ICCTBO «M30aTenbcTBO «HpOCBeH_IeHI/Ie»
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