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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 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS M Pa3BUTHUA O0y4arOIIUXCsS CPEACTBAMU y4eOHOTO IpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMoO€  BBIMYCKHUKaMH  00meo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4arONIMXCs Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCHT CBOHM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IeJNSIMH M TNPUHLIUIAMHU CpeIHEro oouero odpazoBaHuUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP’KaHUsSI KOTOPBIX



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

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEJICTABICHUM 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 OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS TEOPETHYECKHM MaTepuanl u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAUYCHHUE TEPHUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
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 PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJTHEHUSI 3HAHUMU, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs MPOTHBOPEUMN MEXIy HOBBIMU (akTaMH M TEOPETHMUECKUMHU MPEANOChUTKAMU,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] ONbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



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

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

e (QopmMHupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIEeH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOILIEHNII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

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

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

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeTe U 3a7ad W3y4eHUs MpeaMeTa B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep:KaHus OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

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

ajganTauus 0oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

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

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



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IOMOJIHEHNUS SHEPreTUYECKMX PECYpCOB M COXPAaHEHUs IMPUPOJHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
IPaMOTHBIX PEHICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

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

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 4gaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4eckoil XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B MOJIYYCHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMUYecKasi CBSI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

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

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U WX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (I1JIaBJI€HHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

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

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAJl. DTUIEH U IPONMJIEH — MPOCTEHUIINe
MPEJICTABUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. AlETuieH —
MPOCTEHININN MPeCTaBUTENh aTKUHOB: COCTaB, CTPOeHHE, GU3NUYECKUE U XUMUYECKUE CBOWCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumudeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIeBOAOPO0B. [IpupoaHbIil Ta3 u MonyTHBIE He(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METOAbl U3YUYEHUS! BEIIECTB M UX MPEBPALIECHUN: 03HAKOMIIEHUE 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 3aaun.




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

Kuciiopoacoaep:kanye opranudeckne coeiuHeHust

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

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

@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 MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYraeBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpoCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (pU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
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).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIeCTB M MX MpPEBpallleHHii: MpOBEJeHNE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, 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[IOHAIIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

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

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengeneeBa. CBA3p nNEpUOAMUYECKOTO 3akoHa M Ilepnoanueckoil cHCTEMBl XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHU HAYKU.

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



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpULaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

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

[lonsiTue o0 AMCHEPCHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHbIE pacTBOPBL. MaccoBasi 10J1st
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKHX pEakIuil B HEOPraHMYECKOW u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSAIOININE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle [latenbe.

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

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHIAa BOAOPOAAa B MPUCYTCTBUU KaTalau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKIIUMA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
anementoB J[. M. MenneneeBa M OCOOCHHOCTH CTpOeHHsI aToMoB. (DU3HuUECKHE CBOMCTBa
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCMHEHHM (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUIaBel METALIOB. DJIEKTPOXMUMHUYECKUN P HAMPSIKEHUI
METaJIOB.

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

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTalIoB B OBITY U TEXHHKE.

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



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCHIA aJOMUHUS C PAcTBOpaMM KHCIOT U IIENOYEH, Ka4eCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMH BEHIECTB, pacuéThl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuUuHBL. lloHATHE O Hay4YHBIX METOJAX ITO3HAHUS BEIIECTB M XUMHUYECKHUX
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, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XUMHS U 3[0pOBbE YEJIOBEKA: IPaBHJIa HCIOJb30BAaHUA JIEKAPCTBEHHBIX IPENaparos,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHalu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIOJEHHME,  HKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (GU3NYECKUE BEIMYMHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METAJLIYprUsl,  HPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



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

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro oOIIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

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

HAJIMYME MOTUBAIMH K 00yUEHUIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

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

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
yuyeOHOIl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C€ T'yMAaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHHS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHUS:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENBHOCTH MPU CO3JaHUU YU€OHBIX MTPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

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

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOMICHUS K HCTOPUYECKOMY W HAYYHOMY HACICIUIO0 OTEYCCTBECHHOMH
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIIEPUMEHTATBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB;



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, STUUECKOTO IOBEJCHMUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, 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 ITOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
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;

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

OCO3HAHMsI IOCIEACTBUI M HENpPUATHS BPEAHBIX HPUBbIUEK (YHOTPEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3a/Jad COLUAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

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

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

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 HEOJIArONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH MU YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

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



NOHMMAHUA CHEIU(PUKA XUMUU Kak Haykd, OCO3HaHUS €€ ponu B (OPMUPOBAHHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0I 3HAYMMOCTHM XUMHH JJIi COBPEMEHHOW LMBUIM3aLUU: B €&
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEeBOW M JKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTUHU MEIULIMHBI,
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 Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JISl PEIIeHUs TPoOieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON 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.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OO0YYArOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, HAY4YHbIH (akT, NPHUHIINI, TMIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

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

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe pPE3yJIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATBHBIMU YUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

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

OTIpEICNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKECHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

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

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIC, IEIAYKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) HJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XMMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

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

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyITUPOBaHHBIE BOIPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 32 XOJOM IIpOLiecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHus, CIpaBouyHble TocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpOopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHS YUeOHbIX 3aJ1au ONpeaeIEHHOTO THIIA;

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

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 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
NpeUI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa W (OPMYJIUPOBATH BBIBOJBI IO PE3yIbTaTaM HPOBEAEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO IO3HABATEIBHYIO JIEATEIBHOCTD,
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 IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh TMPEACTAaBICHUNH O XHWMHYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas u
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKU HOHSITI/II\/'I, YCTaHAaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (HOpMysT OpraHUYEeCKHX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTAHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHIO K ONpPEAeNEHHOMY KJIAcCy/Tpymnmne COequHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTHACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMWICH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(hOPMUPOBAHHOCTh YMCHHSI OINPEACISATh BHJbI XHUMHUYECKOH CBS3H B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX 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, metwiOyraauen-1,3, OeH3oul,
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 (GOPMYI;

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

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS MO XHMHYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh 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 YMEHUH TIUJIAHUPOBATH U BBIMOJHATh XHUMHUYECKUNH HKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, I[BETHBIC PEAKIIUN OEITKOB) B COOTBETCTBUU C MPABHJIAMU TEXHHKHU OE30MMaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYCCKH aHAIM3UPOBATH XUMHUYCCKYIO WH(OPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIHHOCTH B IICJIIX COXPAHEHHS CBOETO 3JI0POBbS 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 BO3JCHCTBUS HAa 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 o0o3HaueHuit JI. bpaiins s 3anucu XxumMudeckux (Gpopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABIJISAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUM SIBJICHUH TPHUPOIBLI, B (POPMUPOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYAET: OCHOBOIIOJIArarolue
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUs, XWUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METAJUIMYecKas, BOJOPOIHAs),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, SICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOW  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccolranuu, nepuoauyeckui 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUYECKUE 3HAHUA,
JeKale B OCHOBE IMMOHUMAaHHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMUYECKUX SIBICHHH,
(dakTosorMyecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKH MOHSATHH, yCTaHABINBAThH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJIi COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUN XUMHUYECKUX PEAKIMil, CHUCTEMATHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€Hash W3BECTh, NMUThEBAs COJa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONPEAENATh BAICHTHOCTh M CTETIEHb OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHAS,
MeTaJuIndecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO
BeIECTBAa (aTOMHAs, MOJEKYJSpHAs, WOHHAs, METAUINYECKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHuN (poCThle BellecTBa — METaJUIbl U
HEMeTaJUTbl, OKCUIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKuX 3aemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoaam U rpynnam [lepuogndeckoil cucrembl XumMuueckux snemeHTos 1. 1.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJy HEOPraHWYECKHMMH BEIIeCTBAaMU C IIOMOIIBK YpPaBHEHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENCHEeW OKHCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKuH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH pEAKLWHU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEaKIHii;

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

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«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 PEAKLHUH BELIECTB, TEIUIOBOro >PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHHUEM, a TaKXKe MpaBuUiia 0OpaIeHUs C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE SKCIIEPUMEHTATBHBIX
3agau o TtemMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHUM C MPaBWJIAMU TEXHUKU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX 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/EHUA B OBITY M TPYAOBOHM [EATENbHOCTH B IEJIAX COXPAHEHUS CBOETO 30POBBS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKa;

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

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (UU(pOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThbI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Tpeamer OpraHUYeCKON XUMHH. https://academy-
1.1 Teopust CTpOEHHUS OPraHHYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenuHeHuit A. M. Bytieposa 5ele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
IIpenenbHbIE YrIEBOAOPOIBI — https://academy-
2.1 aﬂi i{m YHICBOAOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHbie yraeBogopoabl: hitps:/academy-
2.2 amei;: e H};H anKIin ) 6 0 1 content.apkpro.ru/lesson/4038171e-
> IRATICHEL, 4158-4bd1-ae98-18dc1cfh9399
https://academy-
2.3 ApoMaTHuecKHe yrieBOAOPO/IbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOFERIE HETOTHERH 3 1 0 https://lesson.edu.ru/04/10
YIJI€BOIOPOOB U UX MepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https: my-
3.1 Cruptel. @enon 3 0 0 ps:lacacemy

content.apkpro.ru/lesson/5439¢18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad71694f

3.2

3.3

Anbnerunsl. KapOoHOBBIE KUCITOTHI.
CrnoxHuble 3¢upbl

VriieBoabl

Hroro no pazneny

13

Pa3znen 4. A3oTconepkamye OpraHudecKkue coeuHeHust

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-
4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no paszneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
5.1 [Tnactmaccer. Kayayku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepruoauueckas cucTeMa XUMHUECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB 1. 1. Menaeneena
1.2 XUMHUECKUE PEAKIIHH 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 1POCHIE BEMiEcTia. ATHOTOODPasHE 4 0 0 https://lesson.edu.ru/04/10
BEIICCTB
Hroro no paznemy 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi XumMus
2.1 Meraibt 0 https://lesson.edu.ru/04/10
2.2 Hewmerasr 1 https://lesson.edu.ru/04/10
53 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX 5 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Htoro no pazaeny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KA3H 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbneie IIpakrnyeckue
n/n Bceero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Tpeamer opraHu4ecKoit https://academy-

1 XHUMHH, €€ BOSHUKHOBEHHE, 1 0 0 content.apkpro.ru/lesson/a9f3d191-
pa3BUTHE U 3HAYCHUE Sele-4e24-ac02-efb16fa49f6a
Teopms crpoer 5 A https://academy-

2 E/IEFEHH%CKHX C(,).eMHeHHH ' 1 0 0 content.apkpro.ru/lesson/c935a58c-

 DYTICPOBd, €€ OCHOBHBIE ab0e-4¢59-9dcf-20517ae4b52e
IIOJIOKCHU A
Hpe,I[CTaBJ'IeHI/Ie (0}
KJ1acCU(pUKaLUN
OpPraHUYeCKUX BEIICCTB. https://academy-

3 Homenknarypa 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaruyeckas) u e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIIBHBIC HA3BAHUA
OpTraHU4YC€CKUX BCIICCTB
AJIKaHBI: COCTaB U CTPOCHUC httDS://aCademV'

4 FoMotorIeCKit pi ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpOCTEUIIne itps://acaclemy-
5 HpeJICTABHTE N ATKAHOB 1 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
AJIKeHBI: COCTaB U CTPOCHUC httDS://academy-
6 ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

CBOMCTBA

4158-4bd1-ae98-18dc1cfb9399



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

OTUJIEH U IPOIUIIEH —

7 POCTEHIIINE IPEACTaBUTEIIN https://lesson.edu.ru/04/10
QJIKEHOB
[IpakTuueckast padora Ne 1. https://academy-

8 «[Tony4enue sTUIICHA U content.apkpro.ru/lesson/53cd2379-
U3y4YCHHUE €r0 CBOWCTBY 2345-43b1-9f67-7ebcdaf03ce0
Aunkanuensl. byranuen-1,3 u

9 meTuibyrauen-1,3. https://lesson.edu.ru/04/10
[TonyyeHnue CHHTETUYECKOTO
KaydyKa U pe3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,

10 TOMOJIOTUYECKHUIT PsiI. https://lesson.edu.ru/04/10
AueruieH — npocreimuni
MPEJICTaBUTENb aJTKUHOB
Boruucnenus no ypaBHEHUIO https://academy-

11 XUMUYECKOMN peaxiuu content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
ApeHbl: 6€H30J U TOITYOJI. https://academy-
12 TOKCHHHOCTS ApEHOB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I'enernueckas cBsi3b

13 YHIEBOAOPOAOE, https://lesson.edu.ru/04/10
NPUHAAISKAIINX K
Pa3IMYHBIM KJIaccam
IIpupoaHbIE HICTOYHUKHT

14 YIIEBOAOPOAOE: HIPHPOAHLIH https://lesson.edu.ru/04/10

ra3 v MoINyTHbIe HEPTSHbIE
ras3bl, HepTh ¥ MPOJYKTHI €&



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

nepepaboTKu

[IpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN

15 ra3 U MOIyTHbIC He(TIHbBIC https://lesson.edu.ru/04/10
ras3bl, HepTh ¥ IPOIYKTHI €&
nepepaboTKu

16 Kourposbiias pabora no https://lesson.edu.ru/04/10
pazaeny «YTrieBOAOpOIbI»

[IpenensHbIE OAHOATOMHBIE https://academy-

17 CIHMPTHL: METAHOJ M STaHOIL. content.apkpro.ru/lesson/5439c18b-
Bopopoanas cBsi3b 7440-4b6f-bf84-c04fad71694f
MHOroaroMHbIE CIIUPTHI: ttps:/acaclemy-

18 content.apkpro.ru/lesson/461aa9c8-
JHICHITHIOTE L TIHHEpH cOef-4827-a8e5-d12a0bedc826
DeHOIT: CTPOCHUE MOJIEKYITBI, https://academy-

19 bu3ryecKre 1 XUMUYECKHE content.apkpro.ru/lesson/649883hb8-
CBOWCTBA, TPUMEHECHHE 7¢5f-4116-896e-10a2278b08f1
Anpaeruapl: GopManbaeTUuI U hitps://academy-

20 aleTAE eI, ALICTOH content.apkpro.ru/lesson/8664b319-

’ Oba3-4945-b076-ch7ae5858b90
OOHOOCHOBHEBIE MpECTbHBIC https://academy-

21 KapOOHOBBIE KHUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYyCHast 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas padora Ne 2. https://academy-

22 «CBolicTBa pacTBOpa content.apkpro.ru/lesson/9834d408-
YKCYCHOU KHCIIOTBI» 386d-444a-8de3-7efba8b98cdb

g3~ CTCAPHHORAI N ONICHHORIS https://lesson.edu.ru/04/10

KHCJIOTBI, KaK IMPEACTAaBUTCIINU



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10

BBICIIHNX Kap6OHOBBIX KHUCJIOT

Mp11a Kak COJIM BBICHIHX

24 KapOOHOBBIX KHCJIOT, UX https://lesson.edu.ru/04/10
MOIOIIEe ACUCTBUE
CrnosxHble 3(pupsl Kak https://academy-

25 HPOH3BOHBIC KAPOOHOBBIX content.apkpro.ru/lesson/71ac43f2-
KACIOT. THAOIIH3 CHOKHEIX a0d4-4945-a0eb-1e59cd5f4d9f
a¢upoB
XKupsr: ruaposus, https://academy-

26 npUMEHEHHE, OHOIOrHYECKas content.apkpro.ru/lesson/71ac43f2-
POJIb KHUPOB a0d4-4945-a0eb-1e59cd5f4d9f
SKZ:II:;I/?(;II/)III;:L?I/(I:;.a gamHeﬁmne hitps://academy-

27 HpeICTABHTEI: FTIOKO3a content.apkpro.ru/lesson/709ce43a-

' ’ deb6-4281-963b-01d2e212d4d0
bpyxTO3a, caxapo3a

28 Kpaxatast it nenmionosa Kax https://lesson.edu.ru/04/10
MPUPOJIHBIE MTOJIUMEPHI
Konrponbnas pabora no

29 pasAcIy https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpraHUYECKHUE COCTUHEHUS»

https://academy-
30 AMUHBI: METUIAMUH ¥ aHWINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI KaK https://academy-
31 aM(pOTEpHEIC OpranHHecKie content.apkpro.ru/lesson/c2f2f3d7-

COEIMHEHMS, X
OHMOJIOTHYECKOE 3HAUCHHUE.

43d1-4873-ace0-78eca6009628



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

IlenrTn bl

32

33

34

benku kak npupoHbie
BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS

OCHOBHBIE TTOHATUS XUMHU
BBICOKOMOJICK YIS PHBIX
COCIMHEHUN

OCHOBHBIE MCTOAbI CHHTC3a
BBICOKOMOJICKYJIIPHBIX
COGHHHCHHﬁ. HJ'IaCTMaCCH,
Kay4yKH, BOJIOKHA

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DnekTpoHHas KOHGUTypalus aTOMOB

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE

undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://lesson.edu.ru/04/10

Ilepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XUMHUYECKUX
anemenToB JI. 1. Menneneena, ux
CBSI3b C COBPEMEHHOM Teopuen
CTPOEHHUSI aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYECCKHUX JJIEMCHTOB U UX
COEIMHEHUH 110 TPYIIIaM U [IEPUOIAM.
3HaueHue MePUOINIECKOro 3aKOHA U
CUCTEMbI XUMHUYECKUX d7eMeHToB J[. 1.
MeHnzeneeBa B pa3BUTUU HAYKU

https://lesson.edu.ru/04/10

Crtpoenue BemecTBa. XuMUIecKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cBa3b

https://lesson.edu.ru/04/10

BanentHoCTb.
DIeKTPOOTpULIATENEHOCTh. CTETEeHb
oKkucneHus. BemecTBa MOJIEKyYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

https://lesson.edu.ru/04/10

ITousTue o JUCIICPCHBIX CUCTEMAX.
HctunHBIC 1 KOJUIOWOAHBIE PACTBOPLI.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MaccoBasi 10715 BEIIECTBa B pacTBOpE

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanuss XaMUYECKUX peakIuii
B HEOPraHUYECKON U OpraHuYeCKOM
XUMHUU. 3aKOH COXPaHEHUsI MaCChl
BEIIIECTB; 3aKOH COXPAaHEHUS U
MIpEBPAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XuMHU4YECKOE paBHOBECUE

[TpakTuueckas paborta Ne 1. «Bnusiaue

pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKLum»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

11

12

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonsiTrie 0 BOJOPOIHOM MOKa3aTene
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponus opranndeckux u
HEOPraHMYECKUX BEIIECTB

OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

peakuuu. [TonsTre 00 >nexTponuze
pacIuIaBoB U pacTBOPOB COJIEM

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

13

14

KoHnTtponbHas paboTa mo pa3aeny
«Teopernyeckre OCHOBBI XUMUW))

Mertauibl, X TOJIOKEHHUE B
[lepronnueckoit cucteMe XUMUYECKUX

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

snemenToB /I. 1. MenpeneeBa u
0COOCHHOCTH CTPOCHHSI aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJIOB

15

CniaBbl METAJIIOB.
DNEKTPOXUMHUYECKHUH Psiji HAIlPsHKEHUN
METAJIJIOB

https://lesson.edu.ru/04/10

16

17

18

XUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aJIlOMUHUN) U UX COEAMHEHUN

XuMHuyecKue CBOMCTBA IMHKA, Kejle3a
U UX COCIUHEHUN

XHUMHYECKUE CBOMCTBA XpOMa, MEIH U
UX COEOUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

19

[IpakTuueckas pabora Ne 2. "Pemienue
IKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe
«Metamis»"

https://lesson.edu.ru/04/10

20

21

22

Hemeranmnsl, ux nonoxeHue B
Ilepronnueckoit cucteMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckre CBOMCTBA HEMETALJIOB.
AnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCIJIOpOJIa, cepbl, hocdopa u
yriieposia)

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHU

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

23

XuMHYeCcKue CBOMCTBA a30Ta, hocodpa

https://lesson.edu.ru/04/10
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U UX COCIUHEHUN

24

25

XUMHYECKUE CBOMCTBA yIiiepoJa,
KPEMHUS U UX COCIMHEHUHN

[IpruMmeHeHne BaKHEUIIINX HEMETAIIOB
U UX COCTUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

26

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI
o teme «Hemeramier». Beraucienns
110 YPAaBHEHUSIM XUMUYECKUX PEaAKIUil
Y TEPMOXUMHUUYECKUE PACUEThI

https://lesson.edu.ru/04/10

27

[Ipaktuyeckas pabora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTtabt"»

https://lesson.edu.ru/04/10

28

29

KoHTposbHas pabota 1mo Temam
«Mertamae» u «HemeTamisi»

HeopraHquCKHe " OPraHUYCCKHUC

KHUCJIOTHI. HeOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

https://lesson.edu.ru/04/10

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYECKHUE COETUHEHUS.
['eHeTnyeckas CBSI3b HEOPraHUUECKUX U
OpPraHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10

31

Ponb xumun B obecieueHun
9KOJIOTHYECKOH, SHEPreTHYECKON U
NUILIEBOM O€30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

https://lesson.edu.ru/04/10

32

[IpencraBnenns: 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO
MTOJTYYCHHS BXKHEHTITX BEIIIECTB

https://lesson.edu.ru/04/10
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Yenosek B MUpE BEUIECTB U

33 1 https://lesson.edu.ru/04/10
MaTeprasIoB
34 XUMHS ¥ 3I0POBbE YEIIOBEKA 1 https://lesson.edu.ru/04/10
OBILIEE KOJIMYECTBO YACOB I10 34
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