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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 OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDenepanuu, peaTnu3yOMNUX
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 MOIXOJ0B K pa3paboTKe MNporpaMMbl 1O XUMHH, K OIpPENeICHUI0 00Iei
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJEH, COJCp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHMUI K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeloBeKa, a TakKe SKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpeZeNieHbl B IMpOrpaMMme MO XHMHUU C Y4ETOM CHEIU(PHUKH HAYKH XHMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEAHEr0 OOIIEeTo
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HaYK UIPAaeT 0COOYI0 pOJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHUE PALMOHATIFHOTO HAYYHOTO MBIILJICHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOAbI U YEJIOBEKa, KOTOPoe GOpMUPYETCS B XUMHUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHo B3auMOJEWCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMH, XHUMHS CTaja
HEOTHEMJIEMOM YacThl0 MHPOBOM KYyJIbTYphbl, HEOOXOIMMBIM YCJIOBHEM YCIIEIIHOTO Tpyla M
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa HA PEUIeHUE TNI00ATbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOM, SKOJIOIMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJrOTOBKY OOYYalOMIMXCs, HEOOXOIUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsiromuMH  peaMeTa «XuUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01Ias 1 HeopraHudecKkasi XUMHs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CHUCTEMBbI 3HAHHUM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPaAMME 10 XUMHUHM HA OCHOBE CHCTEMHOTO MOJXOAa K M3y4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUS OPraHUYECKUX COEIUHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XUMHUHU IOJy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XUMHUS» 0a30BOT0 YpOBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYEeCKask XUMHU» OOYJAFOIIUMCS TPEJOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BELIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU 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 MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeamMeTra « XUMHUs» JaHHOTO YPOBHS M3YU€HHUs OPUEHTHPOBAHO HA ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTb MPUPOJIHBIX SIBJIEHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHH U MaTEPHAIIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHME /IS PA3JINYHBIX BUIOB JACATEIBHOCTU: PEIICHUS MPOOJieM, MMOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTuke npenogaBaHusi XMMHU KaK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaIMLMOHHO TpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAykH Kak oO0jacTu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUS TJIABHBIMHU LEISIMHM H3y4eHHUs MpeaMera «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dyHaaMeHTanbHbIe 3aKOHBI U TEOPUHM XUMHH, OCBOCHHME SI3bIKa HAyKH, YCBOCHHE WU
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOAUMBIX JJIsi MPUOOPETEeHUsT YMEHUN 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, COONIOIEHHEM TMpaBHi 0e30IacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cuCTeMe cpenHero obmiero obOpaszoBanus. CerogHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTUPOBAHHOW Ha TOJTOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alui,
BIIAJICIONIETO HE HAOOpOM 3HAHUM, a (PYHKIIMOHAILHONW T'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU 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:

ajanTanus OoOydYaloIIMXCS K  YCIOBUSM  JUHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0OyYaroIIMXCs KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIIMA),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoucKa, aHaiu3a U 00paboTku HHPOpPMAIMK, HEOOXOAUMBIX JUIS MPUOOpPETEHHs OIMbITa
JEeSTeNIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dopMupoBaHne U pa3BUTHE Y 00YJAIONIMXCS ACCOIMATUBHOTO M JJOTMYECKOTO MBIIIICHNS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U NIPOBEJACHUN XUMHUECKOTO SKCIICPUMEHTA;

BOCIHUTAaHHE y OOyJarommxcsi YOSKIEHHOCTH B TYMAaHHUCTUYECKOW HANpaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  PEIICHHHM TIJOOATBHBIX  MpoOIeM  palMOHAIBHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS HYHEPreTHYECKUX PECypcoB M COXPAHEHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, @ TAKXKE NMPUOOPETEHHUS OIBITA WCIOIB30BAHUS TTOJYYCHHBIX 3HAHUH IS TIPHHSATHS
IPaMOTHBIX PEIICHUH B CUTYallUsIX, CBA3aHHBIX C XUMUYECKUMH SIBICHHUSIMHU.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme obmiero o6pazoBaHus mpeaMeT «XUMUs» 0a30BOrO YPOBHS BXOJUT B COCTaB
npeaMeTHoi 001acTu «EcTecTBeHHO-HAayYHbIE TIPEAMETBD».
Cpok ocBoenus padoueit nporpammsl: 10-11 knaccsl, 2 roga
KonnyecTBo yacoB B yueOHOM IuIaHE Ha u3y4yeHue npeamera (34 yyeOHble Heslenn)

Knacc KonnuecTBO 4acoB B HEAECIIIO KomanuecTBo yacos B roj
10 xmacc 1 34
11 knacc 1 34
Bcero 68




COJAEP)KAHUE OBbYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpenMer opraHnyYecKO XMMHH: €€ BOZHHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B IOJTYYECHHH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  KiIacCUUKANMKA  OPraHUYECKMX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl M3YUYCHHS BEIIECTB U WX IMPEBpAIICHUN: O3HAKOMJICHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJICKYJ
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH um 3TaH — mpocTeuiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIIEH W MPOMUJICH — MPOCTEHINe
MPEJICTABUTENIA AJIKCHOB: (DM3MYECKHE M XUMHYCCKHE CBOWCTBAa (peakiuu THAPUPOBAHUS,
raJIOrTeHUPOBAHUS, THIPATALINY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U TIPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraguen-1,3: cTpoeHHe, BaXHEUIINE XUMUYECKUE
cBoMcTBa (peakuus nmoaumepusaiun). [lonydeHrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUM psia. AUETUIeH —
MPOCTEHIINI TPeCTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOyuYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TraJIOTEHUPOBAHUSI U HUTPOBAHMS), TIOJYUYCHHE W TPUMEHEHue. Tonyon: cocmas, cmpoewue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSaAnUs U HUMPOBAHUS), NOJyYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckass CBs3b MEXIy  YIVIEBOJOPOJAMHU,
MPUHAISKALIMMHI K pa3InYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKHU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYTHBIE HE(PTSIHBIC Ta3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUi), muponu3. [IpoaykTel nmepepaboTku HEDTH, UX PUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKH.

DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAICHUN: 03HAKOMIICHHE C
oOpasmamu 1uracTMace, KaydykoB W pe3uHsbl, koymeknnn «Hedts» u «Yromby, MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHWE MPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJaMu cUpToB. JlelicTBHE METaHOoJIa 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). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHuEe, PU3NIECKIEC M XUMUYSCKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca 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 MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJbI, (PU3NYECKUE M XHUMHYECKHE
cBoiictBa (B3aumoneictBue ¢ ruapokcunom meau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TMPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHoja okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anbrerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcngom wmenu(Il), B3ammoneiicTBue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



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

OKCHepUMEHTAJIbHbIE METOAbI M3Y4YEHUs BEIIECTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEeHb IOJIMMEpPU3AIMU, CPEeIHss MOJIeKyJsipHass Mmacca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

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

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

®dusuka: marepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETHYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OHOJOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

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

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- anmemeHTh. OCOOCHHOCTH
pacnpeneseHns 3JIeKTPOHOB M0 OpOUTaIsiM B aTOMax 3JEMEHTOB NEPBbIX YETHIPEX MEPHOJIOB.
DneKTpOHHAas: KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TPYIIaM U epruoaaM. 3HaueHUue NePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BuUIbl XMMHUYECKOW CBSI3U (KOBaJeHTHAs
HEeMnoJisipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHUsI KOBaJEHTHOMN



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpUuliaTenbHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[Tonsitue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 4ot
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
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 Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumuueckoe paBHoBecue. MDakToOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

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

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIEpUMEHTAIbHbIE METOJbl M3YUYEHHUsI BEIIECTB M HUX IMPEBpPALICHUN: JEMOHCTpalus
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIEJICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

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

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPOMHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, 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)KHEUILINX HEMETAIUIOB U UX COEUHEHUH.

Meramnsl. [lonoxenue meramnos B [lepruogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTayioB. CIUTaBbl METALIOB. DJIEKTPOXHUMHYECKHHA DS HaMpsKEHUN
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEUIECTB M MX NPEBpALCHU: HU3ydeHUE
KOJUTEKIIMA «MeTauibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHE JKCIEePUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHMCIOT U IIENOYEH, KauEeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO U3 BEUIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

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

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMUECKUe U MUHEpAJIbHbIE YJOOPEHUSI.

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

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3ydeHUU OOIIel M HEOPraHUYeCKOW XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHUSA: Hay4HbIM (pakT, Tumoresa, 3aKOH, TEOPHS,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpOBEHb, BEIECTBO, TEJIO0, 00BEM, arperaTHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKILMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHero o0Iero o0pa3oBaHus SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYaIOLIUMKCS POCCUHCKOM IpakJaHCKOM HIEHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPHUYECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXJJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W NpPaBUIAMU IOBEJEHMUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATENbHOM M MPAKTHUECKOW JEsATEeIbHOCTH OOYdYaIoUIMXCs MO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IT03HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPUHAMATh MOTHBBI, HAMEPEHHSI, JIOTUKY W apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YB@KEHHSI K IPOIECCY TBOpYECTBA B OOJIACTH TEOPHH M TPAKTHYECKOTO TPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeca M [I03HABATEJIbHBIX MOTHUBOB B IIOJYYCHMH M TOCJIEIYIOIEM aHalu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310pOBOro M 0e30macHoro olpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOIo
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 Yy4eOHO-HCCIIEOBATEIbCKON JESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

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

UHTEpeca K MPaKTHYECKOMY HM3Y4YEeHHIO Mpo(deccuil pa3iinyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

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

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U peanu3alnuy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

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

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

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

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI M YEJIOBEKA, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPABIIEHHOCTH M Ba)XKHOH pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS ieJaTh 000CHOBAaHHBIE 3aKITIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI

MetanpeameTHble pe3yNbTaThl OCBOCHUSA y4deOHOro mnpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 751 (POPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXTmpeaIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIIINE [[EIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JPYyTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh  OOYyYaromMXCA  HMCIOJIb30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

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

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTAThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIENISIMU;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS. B PacCMaTPUBAEMBIX SBICHHAX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOH peakuud — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 33/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMUSL.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHUAOB H (OPM TIPEACTABICHUS, KPUTUYECCKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

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

nproOpeTaTh OMBIT MCIOJIB30BAaHUA WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA MPH padoTe ¢ XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJiaieHne YHUBEPCAIBLHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

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



BBICTYIIATh C MPE3CHTAIel Pe3yJbTaTOB IMO3HABATEIHHOHN NEATEIBHOCTH, MOTYYSHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIACOBAHUS MMO3UIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

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

OCYIIECTBJIAITh CAaMOKOHTPOJIb CBOEH JESITENBHOCTH Ha OCHOBE caMoOaHalu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraoline
MOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB yMeHI/H\/JI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOHHTHﬁ, YCTaHABJIMBATb
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€éHHON) (popMysT opraHMuecKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEAaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHU yCTAHABIIUBAThH MPUHAIC)KHOCTh U3YUECHHBIX OpraHUYeCKUX
BEIIECTB MO0 HX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoii HomeHkiatype (IUPAC), a taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHUS OTACTHHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOIMHIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeriecTB A. M. bytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT HUX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX DPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

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

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJHUTH BBIUUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHH BJIa/IeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOI'O
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, 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
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUUN TIIAHUPOBATH U BBIMOIHATh XMMHYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHUH, I[BETHBIC PEAKIIUN OEITKOB) B COOTBETCTBUHU C MPABWJIAMH TEXHHKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GbopMyIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IESIX COXPAHCHHSI CBOETO 3JI0OPOBBS W
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;



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

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nis 3anucu xumMudeckux (Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEICTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHUM SIBJICHUU NPHPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellleHusT TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEAE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATarOUINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIeKTpOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pEIIETKAa, TUIIBI XMMHYECKMX  PEakLUMid, pPacTBOp,  DJIEKTPOJIMUTHL,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
3JIEKTPOJINTUYECKON JaMccouuanuu, nepuogudyeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpPaHCHUA MACChl BCHICCTB, 3aKOH COXPAaHCHHA M IPCBpAlICHUA SHCPIrUHU IPHU XUMHUUYCCKUX
pCaKIII/IFIX), 3aKOHOMCPHOCTH, CHUMBOJIMUYECKUU SI3BIK XUMHHU, MHUPOBO33PCHUYCCKUC 3HAHMA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTM W CHCTEMHOCTH XHMHUYECKUX SBJICHM,
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BaKHEUIITNX HEOPTraHNYCCKUX BCIICCTB B 6BITy u HpaKTH‘ICCKOﬁ JACATCIIbHOCTHU YCJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€PHbIE MPU3HAKU MOHATUH, YCTaHABIMBAThH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

Cq)OpMHPOBaHHOCTB yMeHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIMKY IJIsI COCTAaBJICHUA
GopMyn BEIIECTB W YypaBHEHUN XHUMUYECKUX PEAKIHI, CHUCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMs OTIEIBbHBIX HEOPTraHUYECKHX BeIIECTB (YrapHbI Tas,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEraum€éHas W3BECTh, MUThEBAs COAa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUM OTMPEACTIATh BAJICHTHOCTD U CTETICHh OKUCJICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapaKTep cpeAbl B BOJHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAICKHOCTh HEOPTAHMUYECKUX BEIICCTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTuHEHUN (TIPOCThIE BEIecTBa — METAIUIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCHbI, COJIH);

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



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonnueckoii cucteMbl XUMHUECKUX Ay1eMeHTOoB J1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH 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 pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUi;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHHS PEAKUUN pa3IMYHBIX THIIOB, MOJIHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIMHU, MOATBEPXKIAIOININE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpunnun Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
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 YYaCTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOrO >PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpPEeJbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3amau o temMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C NpaBWJIAMU TEXHUKU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;



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

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/CHUA B OBITY M TPYAOBOM [EATENbHOCTH B IEJIAX COXPAHEHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEAHOTO BO3ACICTBUS Ha OPraHU3M YEJIOBEKA;

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

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KoHnTtpoJbHbie IIpakTHYeckue
n/ NporpaMmsl Bcero o0pa3oBaTe/ibHbIE PecypChl
u padoThI padoTshI
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
PBII 10 KJIACC
https://resh.edu.ru/subject/29/10/
[Ipeamer opraHM4ecKoi XUMHH. MDIII 10 kiace
1.1 = Teopust CTPOCHHS OPraHUYECKHX 3 https://uchebnik.mos.ru/catalogue?a
coexunenuii A. M. ByTneposa Iias_es=|esson_ template,vidgo lesso
n,video&subject program_ids=319
37268,35909478
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIe YyTI€BOAOPOABI — 9 POII 10 KJTACC
' aJIKaHbl https://resh.edu.ru/subject/29/10/
MDBHI 10 kmacc
29 HenpeznenbHele yrieBogopos!: 6 1 https://uchebnik.mos.ru/catalogue?a
aJIKCHBI, aJIKaJIUCHbI, AIIKUHbI liases=lesson_template,video lesso
2.3 ApOMATHYECKHE YIIEBOIOPOIBI 2 n,video&subject program_ids=319
37268,35909478
54 [IpupoiHbIE HICTOYHUKHI 3 1
' YTJIEBOJIOPOJIOB M MIX TepepaboTka
Hroro no pazneny 13

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1

Cruptsel. Genon

3

POIII 10 KITACC



https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

Anpaerunsl. KapooHoBbIE

3.2 7
KHUCIOTHL. CII0KHBIC YPHUPBI

3.3 VriaeBoasl 3

Hroro no pazueny 13

https://resh.edu.ru/subject/29/10/
MBI 10 xnace
https://uchebnik.mos.ru/catalogue?a

liases=lesson_template,video lesso
n,video&subject program ids=319
37268,35909478

Pa3znen 4. A3oTconepkamye OpraHudecKkue coe{uHeHust

POIII 10 KJIACC
https://resh.edu.ru/subject/29/10/
MBI 10 xknace

[NPOTPAMME

4.1 AMUHBI. AMUHOKUCIOTHL. beiku 3 https://uchebnik.mos.ru/catalogue?ali
ases=lesson template,video lesson,v
ideo&subject program ids=3193726
8,35909478

Uroro no pazgeny 3

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
POII 10 KITACC
https://resh.edu.ru/subject/29/10/
MBI 10 xnace

5.1 Tnactmaccer. Kayuyku. Bomoksa 2 https_://uchebnlk.mos.ru{cataloque?al|
ases=lesson template,video lesson,v
ideo&subject program ids=3193726
8,35909478

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34



https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

11 KJIACC

HaumenoBauue KoanuecTBo yacoB

Ne

pa3aesioB H TeM KonrpoJbneie
n/n Bcero

MPOrpamMmbl padoThbI

IIpakTyeckue padoTnl

JuaekTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

Crpoenue
aTOMOB.
[Tepuoauueckuit
3aKOH U
1.1 [Tepuonnueckas 3 1
cHcTeMa
XUMHUYECKUX
anemenTtoB Jl. U.

POII 11 xnace

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliase
s=lesson_template,video lesson,video&
subject program_ids=31937268,359094
78

Menneneena
Crtpoenue POIII 11 kmace
BEIIECTBRA. https://resh.edu.ru/subject/29/11/
1.2 Mioroo6pasie 4 MDIII 11 knace
p https://uchebnik.mos.ru/catalogue?aliase
BCILCCTB s=lesson_template,video lesson,video&
13 XUMHYECKHUE 5 1 1 subject program ids=31937268,359094
' peakuun 78
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
POII 11 xmace
https://resh.edu.ru/subject/29/11/
MOBII 11 xnacc
2.1 Merasuisl 6 1

https://uchebnik.mos.ru/catalogue?aliase
s=lesson template,video lesson,video&
subject program ids=31937268,359094



https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

78

2.2 Hemeraiuibt 9 PAII 11 kmacc
https://resh.edu.ru/subject/29/11/
CBs3b MBI 11 ximace
- HEOPTaHMIECKHX ) https://uchebnlk.mos_.ru/cataloque’:)al|ase
. W OpTaHHUeCKHX s—lgsson template_,wdeo lesson,video&
subject program ids=31937268,359094
BEILIECTB
78
Hroro no pazneny 17
Pa3zgen 3. XuMus u ;Ku3HL
3.1 ‘ XUMUS U KU3Hb 4
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO 34
YACOB I10

[NPOTPAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos

Ne Tema VDoKka B K o DJIeKTpOHHBbIE HU(POBbIE
n/n yp cer OHTPOILHBIC PaKTHaecKue Jara usydyenust o0pa3oBaTeJbHbIE pecypchl
o padoTsI padoTsI
VYpok "l[IpeaMer opranndeckou
XUMHH. Teopusi XUMHIECKOTO
CraproBas "
CTPOCHUA OPTraHUYCCKUX BCUICCTB
1 aJIMHHUACTPATHUBHAS 1 1 (POIIN)
HarHOCTHYECKas padoT ;
A p https://resh.edu.ru/subject/lesson/6149/
start/170388/
[Ipeamet oprannyeckoi
PEAMET Op Vpoxk "Teopust cTpoeHust
XHUMHH, €€ BOBHUKHOBCHHUC, o
OpraHmYecKuX coemuHeHumi A. M.
Pa3BUTUC U 3HAYCHUC.
Teopas cTpocHHS Byrneposa. I'omosiorust u u3oMepusi.

2 p 1 Buiet uzomepun” (MOII)
OpPraHUYECKUX i - . .
coemmenmii A. M https://uchebnik.mos.ru/material_view/

A .o atomic_objects/11849349?menuReferr
Bytneposa, e€ ocHOBHBIE _
er=catalogue
TOJIOXKEHUS
[Ipencrasnenne o
KJIACCU(DPUKAIUH Buneo "Knaccudukarus
OpraHNYECKUX BEILECTB. opraanyeckux coeguHenuit" (MOLL)

3 Homenknarypa 1 https://uchebnik.mos.ru/material _view/
(cucremaTnueckas) u atomic_objects/11849373?menuReferr
TPUBHAJIbHEIE HA3BAHUS er=catalogue
OpPraHUYECKUX BEIIECTB

VYpox "lIpenenpHbIe YTIACBOIHI -
AJKaHBI: COCTaB H P "p 1 y A
ankansl" (POLL)

4 CTpOEHHE, 1 . ;
FOMOIOTHYECKIH P https://resh.edu.ru/subject/lesson/6151/

start/149993/
MeraH 1 3TaH — Ypok "AIKaHBI: CTPOCHHE,

5 TpocTeuIme 1 HOMEHKJIaTypa, H30MEPHSI,

MpCACTAaBUTCIIN AJIKAHOB

¢usnyeckue corictea" (MOIII)



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

https://uchebnik.mos.ru/material view/
atomic_objects/9761017?menuReferre
r=catalogue

AJKeHBI: COCTaB U

Ypok "HenpeaenbHble YrIeBOIbI -
ankensr" (POII)

6 CTPOCHHUE, CBOICTBA https://resh.edu.ru/subject/lesson/5412/
start/212563/
Ypok "ANKEHbI: XUMHUYECKHE
OTUIIEH U NPONUIIEH — cpoiictBa" (MOLI)
7 npocreime https://uchebnik.mos.ru/material_view/
MPE/ICTABUTEIH AJIKCHOB atomic_objects/9766622?menuReferre
r=catalogue
Buneo "B3auMoneiicTBue 3THIIEHA C
[IpakTidaeckas padora Ne Oopomuo# Bomoit" (MOIII)

8 1. «ITomy4eHue 3TUIICHA U https://uchebnik.mos.ru/material_view/

M3y4YeHHE ero CBOHCTB atomic_objects/7712784?menuReferre
r=catalogue

Anxaauensl. byraauen-1,3 Vpox "Askaennt” (MOIIT)

1 MeTII0yTaaneH-1,3. hitos://uchebnik Imaterial view/
9 Tonyuerme ps://uchebnik.mos.ru/material_view
atomic_objects/9819470?menuReferre
CHUHTETHYECKOT'0 Kay4yKa 1 r=cataloque
PE3UHBI
AJIKUHBI: COCTaB U Ypoxk "ANKHHBL: CTIOCOOBI MOTyYeHNUS
O0COOCHHOCTH CTPOCHHS, u npumenenue" (MOII)
10 TOMOJIOTUYECKUH Psijl. https://uchebnik.mos.ru/material view/
AlleTHICH — TPOCTEHIINi atomic_objects/9819506?menuReferre
MPEICTaBUTEIb AIIKHHOB r=catalogue
Ypox "BerauciaeHus 1o XUMHIECKAM
YpaBHEHHUSIM KOJIMYECTBA, 00BEMA,
Macchl BELIECTBA 110 KOJINYECTBY,

Brruucnenus no .

11 yPABHEHHIO XHMHIECKoH 00BEMY, Macce peareHTOB HITH

npoaykToB peakuun” (MOLL)

pearin https://uchebnik.mos.ru/material_view/
atomic_objects/8863808?menuReferre
r=catalogue

12 ApeHbl: 0EH30J1 U TOIYOIL. VYpok "ApeHsl (apoMaTHYECKUE



https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5412/start/212563/
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https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue

TokcuyHOCTH aApCHOB

yraeBoasl" (POLL)
https://resh.edu.ru/subject/lesson/4775/
start/150494/

I'eneTHyeckas CBSI3b
YTJICBOAOPO/IOB,

VYpok "['eHeTHuecKas CBSI3b MEXIY
KJaccamu yrieBogopoos" (MOILI)

13 HpHHATEKAIIX K https://uchebnik.mos.ru/material_view/
atomic_objects/11849611?menuReferr
Pa3NUYHBIM KJaccam _
er=catalogue
IIpupoaHbIe HCTOUHUKHU
YIJIEBOJOPOAOB: VYpoxk "IIpupoiHbIe HICTOYHUKHU U
14 MIPUPOJIHBIN Ta3 U nepepaboTka yriaesogopoaos" (POL)
MOMYTHBIC HE(TSIHBIC ra3bl, https://resh.edu.ru/subject/lesson/6148/
He(Th ¥ IPOIAYKTHI €€ start/170461/
nepepaboTKu
[IpupoaHbie HCTOUHUKHU VYpok "IIpupoaHble HCTOYHUKU
YTIEBOJOPOJIOB: YIJIEBOAOPOIOB: IPUPOIHBIN T'a3,
15 HPUPOJHBIN ra3 u He(Th, yronp" (MOLI)
MOMYTHBIE HE(TSHBIE rasbl, https://uchebnik.mos.ru/material _view/
He(Th ¥ IPOAYKTHI €€ atomic_objects/8481541?menuReferre
nepepabOTKU r=catalogue
VYpok "O0001IeHIE U CCTeMaTH3aIUs
3HaHWH Mo Teme " Yrierogopoanr""
16 KonTponbHas pabora o (M3II)
paszaeny «YTIeBOI0pOIbD) https://uchebnik.mos.ru/material_view/
atomic_objects/7665393?menuReferre
r=catalogue
IIpenenbHble VYpoxk "OmHOaTOMHBIE TTPEIETHHBIC
17 OJIHOATOMHBIE CIIUPTBHIL: couptsl” (POLI)
METaHOJ ¥ ATAHOIL. https://resh.edu.ru/subject/lesson/4769/
BopopoHas ¢Bs3b start/150550/
Ypok "MHOroaToOMHbIE CTUPTHI"
MHOroaToMHbIE CTUPTHI: (MDBIII)
18 STUIIEHIJIUKOIb U https://uchebnik.mos.ru/material_view/
TITHIIEPHH atomic_objects/7488843?menuReferre
r=catalogue
19 DeHoII: CTpoeHue Ypox "DeHons! 1 apoMaTHICCKHE



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
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https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue

MOJICKYJIBI, (pr3uueckue u
XUMUYECKUE CBOICTBA,
MIPUMEHEHHNE

criuptel" (POL)
https://resh.edu.ru/subject/lesson/5727/
start/150577/

AJbpaeruanr:

Ypoxk "Anbaeruapt u ketousl" (POIL)

20 (dopMaibIerug u https://resh.edu.ru/subject/lesson/4776/
areTanbaerua. AIeToH start/150604/
VYpox "OIHOOCHOBHBIE TIPEICTLHBIC
OHHOOCHOBHLIG Kap6OHOBI>Ie KHucIOoTel. Duznyeckue u
21 npenensHbie KapOOHOBBIC xuMuieckue coiictea” (MOLL)
KHCIIOTBI: MypaBbHUHAS U https://uchebnik.mos.ru/material_view/
yKCyCHast atomic_objects/11849452?menuReferr
er=catalogue
Ypok "YKcycHas KHCIIOTa Kak
o MpEACTAaBUTEIIb MTPEACIIBHBIX
S ity capbonon aor” (VI
;(C CHOI mcﬁmm» p https://uchebnik.mos.ru/material_view/
yrey atomic_objects/7526880?menuReferre
r=catalogue
VYpok "KapOoHOBbBIE KHCIIOTHI:
CTeapHHOBaH 1 OJICMHOBAas1 YKCYyCHasd, OJICMHOBAs, CTCapUHOBAs,
KHUCJIOTBI, KaK amuHOyKcycHas" (MOILI)
23 NPE/ICTABUTEIH BBICIIIHX https://uchebnik.mos.ru/material_view/
KapOOHOBBIX KHUCIIOT atomic_objects/8481602?menuReferre
r=catalogue
VYpoxk "Beiciime kapOOHOBBIE KHUCIIOTEI.
Mbla KaK COJIM BBICIIUX Mpeura" (MOII)
24 KapOOHOBBIX KHUCIIOT, UX https://uchebnik.mos.ru/material_view/
MOIOILIEE IEHCTBUE atomic_objects/75268767?menuReferre
r=catalogue
o R m— Z\?[?;[H §3J10>KHLIe 3GUPHI ¥ KHUPHI
25 Eﬁgﬁgfoﬁme;ﬁ%mwx https://uchebnik.mos.ru/material_view/
L HAp atomic_objects/7526883?menuReferre
CJIOKHBIX D(UPOB —
r=catalogue
26 JKupsl: rugponus, VYpoxk "Kupsl. Moromue cpencraa

MIPUMEHEHHE,

(PDIII)



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue

Ouonoruyueckast poib
KHUPOB

https://resh.edu.ru/subject/lesson/5952/
start/150631/

YrieBodsl: COCTaB,

VYpok "Yraesonsl. ['mroko3a. Onuroca-

27 gﬁ?;ggﬁi?m' xapunpl. Caxaposa" (P_BI_H)

HpEICTABHTENH: TITH0K03a https://resh.edu.ru/subject/lesson/6150/

) ’ start/150687/
¢dbpykTo3a, caxaposa
28 Kpaxman u nenmronosa kak

MPUPOJHBIE TTOJIUMEPEI
VYpok "[lonucaxapumpl, Kpaxmai,

KonTposbHas pabora o nesmonosa” (PAIL)

pasierty https://resh.edu.ru/subject/lesson/5413/

29 «Kucmoponconepxarie start/150714/

OpPraHUYECKHUE e

COCTHHCHIS
Ypok "AMHHBI, aHWIUH: CTPOCHHUE,
CBOICTBA, NOJIy4eHHE, TPUMEHEHHUE"

30 AMMHBI: METUJIAMUH U (MDIII)

AHWJTHH https://uchebnik.mos.ru/material_view/
atomic_objects/7575892?menuReferre
r=catalogue

AMHMHOKHCIIOTBI KaK

amQoTepHbIe Ypok "AmuHOKHCIOTHL. benku"

31 OpraHu4ecKue (POLI)

COEIMHEHMUS, UX https://resh.edu.ru/subject/lesson/4743/

OMOJIOTHYECKOE 3HAUCHUE. start/150742/

IlenTuaer

Benku xak mpupoiHbIe YpoK "BCHKH". (ML) . .

39 BEICOKOMONEKYIAPHBIE https:-//uchgbnlk.mos.ru/matenal view/
atomic_objects/10325359?menuReferr

COCIUHECHUS
er=catalogue
Ypok "OCHOBHBIE OHATHSI XUMUHU
BBICOKOMOJIEKYJIAPHBIX COeTMHEHMH"

OCHOBHBIC ITOHATHUS XHMHH (ML)

33 BRICOKOMOTCIYILAPHEIX https://uchebnik.mos.ru/material _view/

COCTMHCHUN

atomic objects/11849570?menuReferr
er=catalogue



https://resh.edu.ru/subject/lesson/5952/start/150631/
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OCHOBHBIE METO/IBI

VYpok "HarypanbHbIi KaydyK.

CHUHTE3a "
34 BBICOKOMOIIEKYIISIPHBIX 1 CrmTeTHICCKHE KaydyKi (POLL)
coeHemmit. ThacTmace https://resh.edu.ru/subject/lesson/6152/
FIHCHI, ZLIACTMACCHL, start/150850/
Kay4yKHu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

1O ITPOI'PAMME



https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KUIIACC
INOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka KoJsmmuecTBo yacos
n/n Beer Kontpo | Ipaktu Jlata usysenus JileKTpOHHBIE N (POBLIE 00pa3oBaTeIbHbIE
o JbHBIE YecKue pecypcehbl
pa6oTsl | padoThI

1 XUMHUYECKUH  3JIEMEHT. Atom. Ypok "Xumudeckuii anemenT. Hykmuasr. U30TomEL.
DIIEeKTpOHHAs KOHUTyparus 1 1 3aKoHBI coXpaHeHHs Macchl ¥ dHepruu B xumun'" (POL)
aTOMOB. CraproBas https://resh.edu.ru/subject/lesson/6479/start/150989/
JIMarHOCTHYECKas paboTa

2 [Tepuonuueckuii 3aKOH u VYpoxk "llepuoanueckuii 3akoH . . Menneneesa.
Ilepuoanueckas cucreMa Ilepuoanueckas cucremMa XuMU4ecKux 3aeMeHToB Jl. .
XUMU4Yeckux  dnemento . W 1 Menneneesa" (MOIII)
Menneneesa, ux CBSI3b c https://uchebnik.mos.ru/material _view/atomic_objects/8
COBPEMECHHON TEOpUEH CTpPOCHHUS 575396?menuReferrer=catalogue
aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHUS Ypok "3aKOHOMEPHOCTH U3MEHEHNUS CBOMCTB aTOMOB
CBOWCTB XUMHMYECKHX D3JEMEHTOB M XUMUYECKHX IEMEHTOB U X COeIMHEHUI Ha OCHOBE
WX COCIUHEHWH TIO TpynnaMm W MIOJIOKEHUS B mepuoandeckoil cucreme /1. 1.
MIEPUOIAM. 3HaueHue 1 MemngeneeBa u ctpoeHus aroma" (MOLLI)
HEPHOIUYECKOTO 3aKOHA M CHCTEMBI https://uchebnik.mos.ru/material view/atomic objects/8
XUMAYEeCKHX  amementoB  JI.U. 682977?menuReferrer=catalogue
MeHieneeBa B pa3BUTUU HAYKU

4 CrpoeHune BemiecTBa. XUMUYECKas Ypok "O0o01eHre U CUCTeMaTH3aI|s 3HAHUH 110 TEME
CBA3b, €€ BHIBL, MEXaHHU3MBI 1 "Crpoenne aroma. Ctpoenue Bemectsa"" (MOLL)
o0pa3oBaHMs KOBAJICHTHOW CBSI3H. https://uchebnik.mos.ru/material view/atomic_objects/7
BoopoiHasi CBsi3b 651450?menuReferrer=catalogue

5 BanenTtHOCTB. VYpok "BaneHTHOCTh U BaJICHTHBIE BO3MOXHOCTH aToma"
DneKTpooTpUIaTenbHOCTh. CTeneHb (POILI)
OKHUCIICHYS. Bemecrsa 1 https://resh.edu.ru/subject/lesson/6332/start/151021/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUsI

6 TloHsTHE O AMCTIEPCHBIX CHUCTEMax. 1 Ypok "JlucniepcHbie cuctemsr" (POII)



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://uchebnik.mos.ru/material_view/atomic_objects/8575396?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8575396?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8682977?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8682977?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6332/start/151021/

UcTtuHHBIC u KOJITOU/THBIC
pactBOpbl. MaccoBas 10115 BEIIECTBa
B pacTBOpe

https://resh.edu.ru/subject/lesson/4939/start/151134/

7 Knaccupukanuss u HOMEHKIATypa VYpox " Knaccudukanusi XAMUYECKUX Peakuui B
HEOPTaHUICCKUX COCTMHCHHM. HEOpraHW4YeCcKO# 1 opranmdeckoi xumun'" (MDII)
I'eneTnueckas CBSI3b https://uchebnik.mos.ru/material _view/lesson_templates/
HEOPraHMYECKUX BEILECTB, 1953760?menuReferrer=catalogue
Pa3INYHBIX KJIACCOB

8 Knaccudukanus XUMHUYECKHUX VYpox "Knaccudpukanus xummueckux peaxuii” (POLI)
peakiii B  HEOPraHUYECKOW U https://resh.edu.ru/subject/lesson/4938/start/151107/
OpraHU4YeCcKOn XUMUHU. 3aKkoH
COXpAHEHHUsI MacChl BEIECTB; 3aKOH
COXpaHEeHHUs U IpEeBpaLICHUs
SHEPTUH NIPU XMMUYECKUX PEAKLUIX

9 Ckopocts  peaknuu. OOpaTuMble Ypok "OOpaTuMOCTh peakiyii. X uMHIeCKOoe
peaxyn. XUMHUYECKOE PaBHOBECHE paBHOBECHE U €r0 CMEIICHHUE MO ICHCTBUEM BHEIITHUX

¢dakropos." (MDIII)
https://uchebnik.mos.ru/material_view/atomic_objects/7
633333?menuReferrer=catalogue

10 [Ipaktnueckass  pabora Ne 1. Ypok ""'oMOTeHHBIE U T€TEPOTEHHBIE PEAKIIHH.
«BrusHue paznuyHBIX (AKTOPOB Ha CKOpOCTb peakIyii, ee 3aBUCIMOCTb OT Pa3IHYHBIX
CKOPOCTh XMMUYECKOHN pEeaKIum) ¢dakropos" (MDILI)

https://uchebnik.mos.ru/material_view/atomic_objects/7
634509?menuReferrer=catalogue

11 DNEeKTPOIUTHIECKAS  AMCCOLMALINS. VYpox "I'naponu3 opraHndecKux U HEOPraHUIECKUX
TlonsiTue 0 BOJOPOJHOM IOKa3aTese coequaeHmit" (POILI)

(pH) pactBopa. Peakium HOHHOTO https://resh.edu.ru/subject/lesson/5912/start/92791/
oOmena. ['maponu3 opraHn4eckux U
HEOPraHMYECKHX BEIIeCTB

12 OKHUCINTENHLHO-BOCCTAHOBUTEIIHLHBIE Ypox "OKUCINTETBHO -BOCCTAHOBUTEIIbHBIE PEAKLIMH B
peaknuu. [lonsite 00 3yekTposn3e MIPHUPOJIE, IPOU3BOICTBEHHBIX MPOIEccax U
pacIuIaBoOB M pacTBOPOB COJIEH KU3HEAeSITeTpHOCTH opranu3mMos” (MOIII)

13 KontponeHas pabora mno paszmery https://uchebnik.mos.ru/material_view/atomic_objects/7
«TeopeTHYeCKHEe OCHOBBI XUMU) 775364?menuReferrer=catalogue

14 Mertamipl, ®X  TOJOXEHHE B Ypok "OO01m1as XxapaKTeprUCTHKA U CITIOCOOBI TTOTYICHISI

ITepnoanueckoit cucreme

metayuioB" (POILI)



https://resh.edu.ru/subject/lesson/4939/start/151134/
https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7634509?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7634509?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://uchebnik.mos.ru/material_view/atomic_objects/7775364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7775364?menuReferrer=catalogue

xumMuueckux asnemento J[. .

https://resh.edu.ru/subject/lesson/3493/start/151213/

Menneneena u 0COOCHHOCTHU
CTPOCHUS aTOMOB. OO6mmme
(hU3UIEeCKre CBOMCTBA METAIIIIOB
15 ggg?;;i)nguqecxnﬁ MeTam;)(:; VYpoxk "CrutaBbl MeTaJIJ_IOB" (POLI)
. https://resh.edu.ru/subject/lesson/4961/start/151293/
HaNpsHKEHUI METaJIOB
16 XUMHUYECKHE CBOHCTBA BaKHEHIIINX Ypok "OO0mire XUMHYECKUE CBOHCTBA METAJLIIOB:
METaJUIOB (HaTpUi, Kaaui, KaJbIIHii, peakiuu ¢ HeMeTaJUIaMU, KUCIIOTaMH, COJISIMH.
MarHui, ATFOMUHHN) U ux DIEKTPOXUMHUUYECKUN sl HANPSXKEHUHA MeTaioB"
COEIMHEHHUI (MDII)
https://uchebnik.mos.ru/material_view/atomic_objects/8
742450?menuReferrer=catalogue
17 XUMHUUECKHE CBOMCTBA XpoMa, MEAU Ypok "Menp. LHunk. Tutan. Xpom. XKenezo. Hukens.
1 UX COCTUHCHUI ITmatuaa" (POLI)
https://resh.edu.ru/subject/lesson/3534/start/151266/
18 XuUMHUYECKHE CBOWMCTBA  IIMHKA, Ypok "Mens. Luak. Tutan. Xpom" (MOIII)
xKeJle3a M UX COSTMHEHUI https://uchebnik.mos.ru/material_view/atomic_objects/8
481691?menuReferrer=catalogue
19 [Mpaktuueckass  pabora Ne 2. VYpox "O6mue cBoiicTBa metamios" (MOLI)
"Pemienue AKCIIEPUMEHTATBHBIX https://uchebnik.mos.ru/material_view/atomic_objects/1
3aJ1a4 1o teme «MeTauis" 0930590?menuReferrer=catalogue
20 Hemertannel, #X IOJOKEHHE B
Iepuoanueckoii CUCTEME VYpox "O630p HemeTaiioB. CBOMCTBA M TPUMEHEHUE
XuMuueckux anementoB  J. . BakHeHmnx Hemetaios" (POIII)
Menneneesa Hu 0COOEHHOCTH https://resh.edu.ru/subject/lesson/5939/start/151320/
CTPOEHWSI AaTOMOB
21 fﬁ;g;{;gﬁiz cm:g;z?raiihsgmnn(o;a Ypok "XI/IMI/Iq_eCKI/Ie CBOI‘/'ICTBa. HeM-eTaJ'IHOB".(Mal.JI)
npuMepe KucTIopoza cephi https://uchebnik.mos.ru/material_view/atomic_objects/7
’ ’ 727262?menuReferrer=catalogue
tdoctopa u yrieposa)
22 XuUMHUECKHE CBONCTBA TajOrEHOB, Ypok "Tanorensr" (MOIII)
Cephl U UX COCTMHECHUH https://uchebnik.mos.ru/material_view/atomic_objects/1
0835229?menuReferrer=catalogue
23 XHUMHYECKHE  CBOWCTBA  a3o0Ta, Ypox "OxemenTtsl noarpynmsl azora” (MOILI)



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://uchebnik.mos.ru/material_view/atomic_objects/8742450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8742450?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://uchebnik.mos.ru/material_view/atomic_objects/8481691?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481691?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://uchebnik.mos.ru/material_view/atomic_objects/7727262?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7727262?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10835229?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10835229?menuReferrer=catalogue

(hocodpa u UX coeTMHEHUIA

https://uchebnik.mos.ru/material view/atomic objects/1
0718237?menuReferrer=catalogue

24 XHUMHYECKHEe CBOWMCTBa YyIiepoaa, VYpox "Coenunenus yraepoga" (MOL)
KPEMHHS M UX COCTMHEHUI https://uchebnik.mos.ru/material_view/atomic_objects/1
0400145?menuReferrer=catalogue
25 IIpumenenne BaOKHEHUIITHX Ypok "O0630p HeMeTaIoB. CBOMCTBA B IPUMEHEHNE
HEMETAJUIOB U UX COCAMHCHMI BakHEeHIX HemeTaios" (MOILII)
https://uchebnik.mos.ru/material_view/atomic_objects/7
527480?menuReferrer=catalogue
26 O0oOmieHne ®  cUCTEMaTH3aIus
3HaHUA 10 Teme «Hemerammby. Ypok "Hemerammer. O6mas xapaktepuctuka" (MOLI)
Bbruriciienuss 10 ypaBHEHHSAM https://uchebnik.mos.ru/material_view/atomic_objects/7
XUMHUYECKHX peakiuii " 727146?menuReferrer=catalogue
TEPMOXVMHYECKUE PACUETHI
27 [Mpaktuueckass  pabora Ne 3. VYpok "CBoiicTBa okcH10B HEMeTa1oB. CBONCTBA
«Pemenue 3KCIEPUMEHTATbHBIX OKCHJOB a30THOU U CEpHOU KucaoT. BogoponHsie
3ax1a4 no teMe "Hemerauiel'y coemHEeHH HeMeTaioB" (MOILI)
https://uchebnik.mos.ru/material_view/atomic_objects/7
529678?menuReferrer=catalogue
28 KoutposbHass pabora 1o TeMam Ypok "Oourue cBoiictea Metaiios" (MOILI)
«Metamibi» U «Hemeramibn https://uchebnik.mos.ru/material_view/atomic_objects/1
0930590?menuReferrer=catalogue
29 Heoprannueckne u opraHudeckue VYpox "OcunoBanus" (MOILI)
KHCJIOTHI. Heoprauuueckue u https://uchebnik.mos.ru/material_view/lesson_templates/
OpraHUYeCKHe OCHOBAHUS 2050641?menuReferrer=catalogue
30 AMdoTepHble HEOPraHUYECKHE H
OpraHuyYecKHue COCIMHEHHUSL. VYpok "I'enerndeckas CBS3b HEOPraHUUECKUX U
T'enetnueckas CBSI3b opraanyeckux Beriects" (POILI)
HEOPraHMYECKUX M OPTraHUYECKHX https://resh.edu.ru/subject/lesson/4960/start/151374/
BEIIIECTB
31 Ponp xumum B obecrneueHUH Ypok "Opranudeckasi XUMHsI, YEJIOBEK U mpupoa"
9KOJIOTUYECKON, IHEPreTU4YecKon u (MDII)
MUIICBON O€30MacHOCTH, Pa3BUTHU https://uchebnik.mos.ru/material view/atomic objects/7
MEIMIIHHBI 575952?menuReferrer=catalogue
32 [IpencraBaenus: 06 00MMX HAYYHBIX Ypok "[IpuHIMIBI XUMUYECKOT0 IPOU3BOICTBA.



https://uchebnik.mos.ru/material_view/atomic_objects/10718237?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10718237?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400145?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400145?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527480?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527480?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7727146?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7727146?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7529678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7529678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2050641?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2050641?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuReferrer=catalogue

MMpUHOUIIax IMPOMBIIIJIICHHOT'O
MOJIy4CHUA Ba)KHCHUIIINX BEIICCTB

HpOMI)IHIJ'ICHHOG HOJ'Iy‘lGHI/IC MCTaAJIJIOB. HpOI/I3BOI[CTBO
yyryna u ctanu” (POL)
https://resh.edu.ru/subject/lesson/3514/start/151429/

33 UenoBek B MHpPE BEIIECTB U VYpok "Opranudeckasi XMMHUsI, YEJIOBEK U npupoa"
MaTepHaIoB 1 (MDBII)

https://uchebnik.mos.ru/material_view/atomic_objects/7
527343?menuReferrer=catalogue

34 XWMHUS ¥ 310pOBbE YETIOBEKA VYpox "Ob60o01IeHne 1 cucTeMaTu3alys 3HaHUH 110 TeMe

1 "Xumust u xu3ap"" (MOIL)

https://uchebnik.mos.ru/material_view/atomic_objects/8
620704?menuReferrer=catalogue

OBLIEE KOJIMYECTBO YACOB IIO 34

[TPOTPAMME



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8620704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8620704?menuReferrer=catalogue

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus, 10 kmacc/ INabpuensa O.C., OctpoymoB WN.I'., CmankoB C.A., AxumoHepHOe
obmmecTtBo «M3narenscTBO «IIpocBerienne

* Xumus, 11 kmace/ INabpuensu O.C., OctpoymoB W.I'., CmankoB C.A., AKIIMOHEPHOE
obmmectBo «M3narenscTBoO «IIpocBerienne

METOANUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. M.APs6os, E.}O.Hesckasa, P.B.JIuuko Tectel mo xumuu. M.: «Ox3amen» 2019.
2. O.C.T'abpuensn, N.I'. OctpoymoB, «Xumus 10 kimacc. HactonpHas kHura yuurens» M.:
Hpoda, 2017.;

3.0.C.I'abpuensn, I1.H. bepéskun «KoOHTpoJibHBIE W MPOBEPOUYHBIE PAOOTHI MO XUMHUHU
10 xnacc. bazoBeiit ypoBens », M.: Ilpoda, 2016.

4. AM. Paneuxuii, B.IL.T'opmkosa, JI.H.KpyriukoBa «/lunaktuueckuii marepuan 1o
xumun. 10 — 11. ITocobue mns yaurens», M.:Ilpocsemenne, 2018.

5.0.CT'abpuensn «KoHTposnbHble W TpoBepouyHble paboThl mo xumuu 10 kimace» M.:
Hpoda, 2016
6. M.1O. I'opkoBenko. Iloypounsie pa3padotku no xumuu kK yueoHuky O.C. ['abpuensna,
A.C. T'yzes, I'.E. Pym3utuca. 10 knacc. M.: BAKO 2014.

7. H.B.Ilupmmna Xumus 10-11 knacceel. UaanBuayanbHblii KOHTpOIs 3HaHUM. KapTrouku-
3amanus. Bonrorpan :”Yuurtens’2018

8.M.A.Ps60B, E.FO.HeBckas, P.B.Jlunko Tecter mo xumun. M.: «Dx3amen» 2016.
9. O.C.I'abpuensn,l'.I".JIsicoBa, A.I'.BBenenckas. «Xumus 11 xmacc. HactonbHas kHura
yuutens» M.: [Ipoda, 2017.;

10.0.C.I'abpuensn, I1.LH. bepéskun «KoHTposabHbIE M IPOBEPOUYHBIE PAadOTHl MO XMUMUU
11 xnacc. ba3zoBebiit ypoBens », M.: [lpoda, 2016.

11.AM. Papeuxuii, B.Il.I'opmkosa, JI.H.KpyrnukoBa «J/lunakrnyeckuii maTtepuan Io
xumud. 10 — 11. ITocobue mist yaurens», M.:IIpocsemenue, 2016

12.0.C.I'abpuensn, [1.H. bepé3kun «KoHTposibHBIE U TIPOBEPOUYHBIE pabOTHI O XxuMuu 11
kiace» M.: Jlpocda, 2016

13H.I1.TpoeryboBa. Iloypounsie pa3paborku mno xumuu. 11 kmacc.M.:Bako 2017
14. H.B.IImpmmna Xwumusa 10-11 kmaccsl. VHauBuayanbHbIA KOHTPOJIb  3HAHWI.
Kaprouku-3ananus. Bonrorpaz :”Yuutens”2012

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbBlI CETHU
UHTEPHET

1. http://www.alhimik.ru IIpencraBnens! crnenyroue pyOpHKH: COBETHl aOUTYpUEHTY,
YUUTETI0 XUMHH, CIPaBOYHUK (O4eHb Oojblias mnog0Opka TaOMUI M CHPaBOYHBIX
MaTepHuaioB), Becénas XMMHUs, HOBOCTH, OJUMIIMAIbI, KyHCTKaMmepa (Macca HMHTEpPeCHBIX
HACTOPUYECKUX CBEICHMIA)
2. http://www.hij.ru/ XKypran «Xumus 1 )XU3Hb)» OHATHO U 3aHHMATEILHO PACCKa3bIBACT
000 BCEM HHTEPECHOM, YTO MPOUCXOJUT B HAayKe U B MHUpPE, B KOTOPOM MbI KUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBII KypHaN «XUMUKA U XUMUsD». B
KypHaJie IPeICTaBICHO MHOKECTBO OMBITOB IO XMMHH, COAEP)KUTCS MHOTO 3aHUMATENbHOM
uHpOpMalNH, MO3BOJISAIONICH yBICYb YYEHMKOB IKCHEPUMEHTAIbHOH YacThiO NIpeaMera.
4. http://c-books.narod.ru JIutepaTypa no xumumu.

5. http://1september.ru/. XKypnan «llepBoe ceHTsAOps» s yuuTeneil U He ToibKo. B HEM
MIPe/ICTaBICHO OO0JIBIIIOE KOJIMYECTBO pabOT YYEHUKOB, B TOM YHCJIE U UCCIEI0BATEIbCKOTO
XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOABHBI MOPTaT €O
CCBUIKaMHU Ha 00pa30BaTeNbHbIE CAThI 10 XUMHH.

7. www.periodictable.ru COopHHK cTaTell 0 XUMHUYECKUX IJIEMEHTaX, WLTIOCTPUPOBAHHBIN
JKCIIEPUMEHTAMHU.
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