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MHNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

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

Xummuueckoe o0pa3oBaHHE, TMOJNy4aeMoO€  BBIMYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4arONIMXCs Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOU KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
HA OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMUS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IeNSIMH M TNPUHLIUIAMHU CPEIHEro oouero odpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUMX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COLMYMA,
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)KaHUsI KOTOPBIX



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

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

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETUUYECKHM MaTrepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3HIIHH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh 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 JUJIsI MOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX KaK:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs MPOTHBOPEUMN MEXIy HOBBIMU (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 XMMHUHU MOAXOJAbl K ONPEAENICHUIO COJEpKaHUS U TMOCTPOEHUs
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] ONbITa NPAKTUYECKOH 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  ONpPEACNCHHH COACPIKATEIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

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

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

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

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

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKA LIeTe U 3a7a4 U3y4eHUs MpeMETa 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 TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJiep)KaHusi oOyueHwus,
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 MHTEIUVIEKTYalbHO 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),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BHUJIOB JEATEIHHOCTHU: PEHICHUs MPoOiieM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIOTHYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

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



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0OAaTEIbHOCTH, 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 CUTYallUAX, 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).



COJEPKAHUE OBbYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B MOJYYCHHH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

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

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHUU (I1JIaBlIeHHUE, 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. DTUIIEH U IPONMJIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHININN MPeJCTaBUTENh aTKUHOB: COCTaB, CTPOeHHE, GU3NUYECKUE U XUMUYECKUE CBONCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumudeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOYUEHUe 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.

DKCIEepUMEHTAIbHBIE METOAbl U3YYEHHUS! BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3amaun.




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

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

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

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

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

Anprerugpl M KemoHwvl. DOpManbIeruj, aneTaubAeTHI: CTpOCHHE, (Qu3mueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

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

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MApou3 CIOXKHBIX 3(PHPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemiono3a kak npupoaHslie noaumepsl. CTpoeHne Kpaxmalia U LEJUII0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIeCTB M MX MpPEBpallleHHii: MpOBEJeHNE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHMPTOB, KAayeCTBEHHBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
CnupTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3aumoneiicTue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAaKLIHUU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

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



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

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

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEeHb IOJIMMEpHU3AlNU, CPEOHSS MOJEKyspHass macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

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

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

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

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

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

["eorpadust: MUHEpAJIBI, TOPHBIE TIOPOJIBI, TTOJIC3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

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

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHM

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKaA.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesiesieHus] AJIEKTPOHOB MO OpOUTAIsAM B aToMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEl CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBA3b. BuIBl XUMUYECKOH CBsI3U (KOBaJEHTHAs
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3s. BaneHTHOCTB.
DNeKTpooTpUliaTenbHOCTh. CTenenb okuciieHus. IOHbI: KATUOHBI U AHHOHBI.

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

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

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

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHsI MACChl BELIECTB, 3aKOH COXPAHEHMS U IPEBPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunuwmn Jlelllarense.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BELIECTB: KUCIIAsi, HEUTPAIbHAs, IIETOYHAS.

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIETICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBI YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBasl JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoia, cephl, 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 COEIUHEHUH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmume
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
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 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 THUAPOKCUIA ATOMUHUSA C PACTBOPAaMHM KHUCIOT U ILIEN0YEH, KauyeCTBEHHbIE
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 BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

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

[IpencraBiaenns o006 OOWMX HayyHbIX MPUHLUIAX I[POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHusI.

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

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3EH IpU M3y4EHUU OOILEH U HEOPraHMYECKOM XUMHHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATUSA: Hay4HbIM (hakT, rumoresa, 3aKOH, TEOPHUS,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKUN YpOBEHb, BEILECTBO, TEJIO, 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 OPO/IbI, MTOJIE3HBIE HCKOMAEMbIe, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTE€pHANIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 XUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHHMS K pe3yslbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM 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 00y4eHHIO;

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

TOTOBHOCTh M CIOCOOHOCTH OOYYAromIMXCsl PYKOBOJCTBOBATHCS B CBOCH IESATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

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

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IPaXIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TpPaBUJIAMU ITOBEACHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TIO3HABATEIBHONH M TPAKTHYECKOW JESITEIBHOCTH OOYYAIOMIMXCS 10 peaTn3aIiu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

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 TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHbIX BUJOB yU4EOHOM NeATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTIIKEHHS HAyKH €CTh Pe3yJIbTaT [UIUTENbHBIX HaOMIOJIECHHH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XHMUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-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:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 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 U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
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, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeilt mpodeccun U peanu3aluu 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;

NOHUMaHHMs IJ100aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSAHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

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

AKTUBHOTO HENPUATHS JNEHCTBUI, NPUHOCAIIMX BpEl OKPYXKAIOUIEH MPUPOAHON cpere,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPaKTUKH;



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 U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHny IpoobiieM COXPaHEeHUs TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
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-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIOJIb3YEMBIX 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 MOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

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

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpPbIBHOMY OOpa30BaHHUIO M €aMOOOpPAa30BaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHUS Yy4eOHOro mpenmera «XHUMHS» Ha YPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

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

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

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA 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 NeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIMOJIb30BaTh MPU OCBOCHMM 3HAHMW NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
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 PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B IpolLiecce MO3HAHUSA, UCIOJIb3yeMble B XUMUM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/]ay, NMPUMEHATh Ha3BaHHbIC MOJEIbHBIE IPEACTABICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

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

dopMynupoBaTh LEIM M 3aJaud  MCCJIEIOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBENCHUS YYCHUUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEIIAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

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

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

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

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI B XOJIe AMAJIOra W/WIH TUCKYCCHH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



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

OsJiaieHNe YHUBEPCAJIBLHBIMH PeryssTHBHbBIMU e CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMblii aITOPUTM JEHCTBUI IPHU BBIOJHEHUH YYEOHBIX M MCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

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

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XHUMHHU; MHUPOBO33PCHYCCKUC 3HAHMA, JICKAIIUC B OCHOBC INTOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOJIOTHYECKHe CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHbHOCTH YEJIOBEKA;

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

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMUYCCKYIHO CHUMBOJIMKY JIA COCTABJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTAHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUs Mo cuctemMatudeckoir HomeHkiatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJIEMHOBAsi KHCIIOTa, CTEApUHOBAsl KHUCIIOTa, TIIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

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

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. bytnepoBa 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 Pa3IMUHbIX KJIAaCCOB OPraHUYEeCKUX BEIIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIOTa), WLIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

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

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

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIS IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHUSX, 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
WHCTPYKITUSMU TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBEHHBIC PEAKIMH OpPraHWYECKHX BEIIECTB, JCHATYypalus OCJIKOB TIpH
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCrIepuMeHTa B (GopMe 3amucH ypaBHEHHUH COOTBETCTBYIOIIMX pPEaKIUuil u
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

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

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiIa HKOJOTMYECKH IIeIeCO00pa3sHOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAenéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbici mokaszarens [I/IK, moscHaTh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YeJI0BEeKa;



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

JUIA  CJETbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KJIACC

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

c(OPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM IS
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOUIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBIE O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKUCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, AICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUA,
JeKale B OCHOBE IMOHMMAHUA TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(akToJIOrMYeCcKre CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M IPAKTUUECKOMN JCSITEIHBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUMN HCIOJIB30BaTh XMMUYECKYIO CHMBOJHUKY JJII COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HeTami€éHas W3BECTh, NMUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHAS,
MeTaJuUThuecKasi, BOAOPOJAHAS) B COCIUHEHHUSX, THUIM KPUCTALTMYECKONW PEmETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJSpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHNH (IIPOCThIEe BEIIECTBA — METAJUIbI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIC 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
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHUY», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB 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 pPAa3JUYHbIX KJIaCCOB, NOATBEPKIATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolluxX BeLIECTB, TeIIOBOMY 3(hdexTy peakuuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAIIEHHBIC YPaBHEHHUS PEAaKIWK MOHHOTO OOMEHA, YYUTHIBAsl YCIOBUS, MPH 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 YMEHUN 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
BHelIHero Bo3aerictBus (mpunuui Jlelllarense);

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 YYaCTBYIOIMX 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 TaK)Ke MpaBUiia 0OpaIleHUs C BEMIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
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/ICHUA B OBITY M TPYAOBOM [EATENbHOCTH B IIEJIAX COXPAHEHHS 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 X BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YEJI0BEKA;

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

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIUXCS: YMEHHE HCIONb30BaTh peibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumenoBaHnuepasieioB u KoaunyecrBouacos dueKkTpoHHbIe (LM POBbLIE)
n/m  TeMIporpamMmbl Bcero Konrpoasubiepaborsl  IIpakTuyecknepadorsr  00pa3oBaTesibHbIEPECYPCHI
Pa3nen 1.TeopeTuyeckue 0OCHOBBI OPraHUYECKOH XUMUH
[IpenMeTt opraHuYeCcKON XMMUU.
TeoDis CTDOCHIS https://academy-

1.1 p p A 3 content.apkpro.ru/lesson/a9f3d191-
OPTAHMHACCITR COCIUHCIIH A Sele-4e24-ac02-efb16fa49f6a
M. byrneposa

Hroronopaszneny 3
Pa3znea 2.YrieBoaopoanbl
IIpenenbHBIEYTIeBOIOPOIB — https://academy-

2.1 P yr P 2 content.apkpro.ru/lesson/258ddc06-
ATt ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yriieBOgOPOIBL: hitps://acadermy-

2.2 peit y HOPOJIEL: 6 1 content.apkpro.ru/lesson/4038171e-
AJIKCHDL, ATKAZMCHDL, aTKHHbL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApOoMaTn4eCcKUEYTIIEBOAOPOIBI 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[IpupoHbIE HCTOYHHUKHU

2.4 YTJIEBOAOPOAOB M HX 3 1 https://lesson.edu.ru/04/10

nepepaboTka
Hroronopazneny 13

Pazgea 3. KucnopoacoaepskamueopranniecKkuecoeIuHeHust

3.1

Cnuptel. Genon

3

https://academy-
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

Anpneruasl. Kap6oHOBBIC

https://academy-

3.2 7 content.apkpro.ru/lesson/8664b319-
KHCIOTHI. CHOAKIHbIE SPHPLI 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 YrineBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroronopaszneny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeInHeHu st

41

AMUHBI. AMUHOKHCIIOTBEL.
benku

I/ITOFOHOp asaciy

3

3

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Pa3nen S.BbicokoMoOJIeKy IsIpHbIECOeIMHEHUSA

[Inactmaccel. Kayuyku.

51 2 https://lesson.edu.ru/04/10
Bosokna
Uroronopazneny 2
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME
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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 KITACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTejibHbIEPeCyPChI
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
1.1 [Tepronuyeckas cucrema 3 https://lesson.edu.ru/04/10
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
C .
1.2 TPOCHHEBELIECTBA 4 https://lesson.edu.ru/04/10
MHoroo06pa3ueBenecTs
1.3 XHUMHYECKUEPCAKITUH 6 1 1
Hroronopaszneny 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 MerTassl 6 https://lesson.edu.ru/04/10
2.2 Hewmeramier 9 1 https://lesson.edu.ru/04/10
53 CBs13b HEOPraHUYECKUX U 5
' OpraHUYECKUX BEUIECTB
Hroronopazneny 17
Pasznea 3. Xumus u :XKu3HbL
3.1 XUMHSA U KU3HD 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOIT'PAMME



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 INTAHUPOBAHHUE

10 KJTIACC
Ne KoimnuecTBovacos
aTan3v4 DIeKTpOoHHbIeUGPOBLICOOPA3OBATEI
Temaypoka Bce  Konrtpoabnbiep  IIpakTudeckuep o y P p P
n/ eHUA bHbIEPECYpPChI
u ro a00ThbI a00TbI
[IpenMer opranuyeckoit
N https://academy-
1 ’ 1 3.00. content.apkpro.ru/lesson/a9f3d191-5ele-
BOSHHIHOBCHHE, PasBHTHe 4e24-ac02-efb16fad9f6a
Y 3HAUYCHUE
Teopus crpoeHus
OpraHUYEeCKUX https://academy-
2 coenqrueHu A. M. 1 10.09. content.apkpro.ru/lesson/c935a58c-ab0e-
BbytnepoBa, €€ OCHOBHbBIE 4c59-9dcf-20517ae4b52e
TTOJIOKEHUS
IIpencrasnenue o
KJ1acCU(pUKaUN
OpPTaHUYECKHUX BEIIIECTB. https://academy-
3 Homenxknarypa 1 17.009. content.apkpro.ru/lesson/726ee099-e1a9-
(CI/ICTeMaTI/I‘IGCKaSI) u 410f-b8be-b4cb589aeadl
TPUBHUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEIECTB
AJIKaHBI; COCTaB U https://academy-
4 CTpPOCHHUE, 1 24.009. content.apkpro.ru/lesson/258ddc06-ec23-
TOMOJIOTHYECKUUN pan 473c-b3d7-ed82fcaddd02
MertaH u 3TaH — https://academy-
5 npocTeimune 1 1.10. content.apkpro.ru/lesson/258ddc06-ec23-

MMpEACTAaBUTEIN AJIKAHOB

473c-b3d7-ed82fcaddd02https://academy-



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/258ddc06-ec23-473c-b3d7-ed82fcaddd02

content.apkpro.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02

AJIKEHBI; COCTaB U

https://academy-

6 . 8.10. content.apkpro.ru/lesson/258ddc06-ec23-
CTpOeHe, ChoHCTRa 473c-h3d7-ed82fcaddd02
OTUJIEH U IPONUJIEH — https://academy-

7 npocTeume 15.10. content.apkpro.ru/lesson/4038171e-4158-
[IPEICTAaBUTENN aJIKEHOB 4bd1-ae98-18dc1cfh9399
IIpakTHyeckas padora
Ne 1. «TToavaenne https://academy-

8 - y 22.10. content.apkpro.ru/lesson/53cd2379-2a45-
DTHIICHA H H3YHEHUE ero 43b1-9f67-7ebcdaf03ce0
CBOMCTB»

Ankanuensl. byranuen-
1,3 u metunOyraauen-1,3.

9 [Tomyuenue 5.11. https://lesson.edu.ru/04/10
CUHTETUYECKOI0 KayuyKa
U PE3UHBI
AJIKWHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHH Pl 1211,

AuneruiieH —

MIPOCTEUILUUIIPEICTABUTE

JBAJIKUHOB

Brruucnenus no https://academy-

11 YPaBHEHHIO XUMUYECKON 19.11. content.apkpro.ru/lesson/7dada027-8448-
peaxkuuu 418f-b416-fbaledd4ab6d

12 ApeHbl: 6€H30J1 U TOJIYOJ. 26.11. https://academy-

TOKCMYHOCTH apEHOB

content.apkpro.ru/lesson/d86d7d00-d5b4-



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
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://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

I'eHeTnueckas cBsI3b
YIJIEBOAOPOJIOB,

491d-aded-c3ddal9feef4

13 3.12.
MIPUHAICKAITUX K
Pa3IMYHBIM KJIaccam
[IpupoHbIE HCTOYHUKHU
YTJIEBOJOPOOB:

14 MIPUPOIHBIN ra3 U 10.12.
MOMYTHBIC HEPTIHBIC
ras3bl, He()Th U MPOJTYKTHI
e€ mepepaboTKu
KonTposbHnas padora no

15 pasaeny 17.12.
«¥YTJ1IeBOI0POABD)

[penenbubie https://academy-

16 OJHOATOMHBIE CIIUPTHI: 24.12. content.apkpro.ru/lesson/5439c18b-7440-
METaHOJI ¥ DTAHOI. 4b6f-bf84-c04fad71694f
Bonopoanasicsssb
[penenbubie https://academy-

17 OJIHOATOMHBIE CIIUPTHI: 14.01. content.apkpro.ru/lesson/5439¢18b-7440-
METaHOJI ¥ DTAHOI. 4b6f-bf84-c04fad71694f
Bonopoanasicssasb

https://academy-
MHOLOATOMHEIE CIHPTEL content.apkpro.ru/lesson/5439c18b-7440-

18 S —— 21,01 4b6f-bf84-c04fad71694fhttps://academy-

content.apkpro.ru/lesson/461aa9c8-cOef-
TIIHHCPUH 4827-a8e5-d12a0bedc826
19 ®DeHoI: CTpOEeHUE 28.01. https://academy-



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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/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/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/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/649883b8-7c5f-4f16-896e-10a2278b08f1

MOJIEKYJIbI, (PU3HUECKUE U
XMMHYECKHE CBOMCTBA,

content.apkpro.ru/lesson/649883b8-7c5f-
4f16-896e-10a2278b08f1

MpUMEHEHUE
ANbaeTubl: https://academy-

20 dopmanbaerus u 4.02. content.apkpro.ru/lesson/8664b319-0ba3-
areTajbIerua. AeToH 4945-b076-cb7ae5858b90
OIHOOCHOBHEIE
[peaebHbIe KapOOHOBLIE https://academy-

21 P _ P 11.02. content.apkpro.ru/lesson/b4feaa04-3438-
KHCIIOTRI: MYpaBbUHas 1 4p57-a3ec-ba0f9fe63c0d
YKCYCHAs
IpakTnyeckas padora
e 2. «CBOCTBA https://academy-

22 - . 18.02. content.apkpro.ru/lesson/9834d408-386d-
PACTBOPA yKCyCcHOH 444a-8de3-7efba8b98cdb
KHCJI0ThD)

CreapuHoBas 1
OJIEMHOBAs KUCJIOTHI, KaKk https://academy-

23 ’ 25.02. content.apkpro.ru/lesson/71ac43f2-a0d4-
HPCACTABITENN BHCIIHX 4945-a0eb-1e59cd5f4dof
KapOOHOBBIX KHUCIIOT
Mpina Kak COJIM BBICIIIUX

24 KapOOHOBBIX KHCIIOT, UX 4.03.

MOIOIIIEE NEUCTBUE
CrnosxHble 3Upsl Kak
IIPOU3BOHBIC https://academy-

25 KapOOHOBBIX KHCIIOT. 11.03. content.apkpro.ru/lesson/71ac43f2-a0d4-
TlMupponuzcnokHBIXIGUPO 4945-a0eb-1e59cd5f4d9f
B
JKupsl: runponus, https://academy-

26 IPUMEHEHHE, 18.03. content.apkpro.ru/lesson/71ac43f2-a0d4-

Ouosoruueckas POJIb

4945-a0eb-1e59cd5f4d9of



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://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/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

KHUPOB

yl"J'ICBOI[BII COCTaB,

KJIACCH(pHKALHS. https://academy-

27 Baxneiimme 25.03. content.apkpro.ru/lesson/709ce43a-deb6-
MPEACTaBUTENM: TIIHOKO03a, 4281-963b-01d2e212d4d0
dpykTo3a, caxaposa
Kpaxman u nemmrosnos3a

28 KaK IPUPOJHbIE 8.04.

IMMOJIMMEPDBI
KonTpoasHnas padora no
pasjaeny
29 «Kucopoacoaep:kammue 15.04.
OpraHuvecKue
COeTMHEHU
AMUHBI: METUJIAMUH U https://academy-

30 22.04. content.apkpro.ru/lesson/0c608a59-4c69-
A 4481-839¢-9205201b73e
AMHHOKHCIIOTHI KaK
am(poTepHbIe
OpraHHuCCKHe https://academy-

31 COCTHHCHIS, HX 29.04. content.apkpro.ru/lesson/c2f2f3d7-43d1-

’ 4873-ace0-78eca6009628
OHOJIOrMYeCKOe 3HAUYCHUE.
Ilentuapl
AMHHOKHCIIOTHI KaK
am(poTepHbIe
opraHEYecKHe https://academy-
32 6.05. content.apkpro.ru/lesson/c2f2f3d7-43d1-

COEIUHEHUS, UX
OHMOJIOTHYECKOE 3HAUECHUE.
IlenTuapl

4873-ace0-78ecab009628



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://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://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

benku xak npupoaHsie

33 BBICOKOMOJICKYJISIPHBIC 13.05.
COEIMHEHUS
benku xak npupoaHsie
34 BBICOKOMOJIEKYJISIPHBIC 20.05.
COCIIMHEHUS
OBILEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

34




Temaypoxka

XHUMHYECKUH HIIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XAMHYECKHX dJIeMEHTOB /I,
H. MenpaeneeBa, UX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOECHUS aTOMOB.
BxoaHas fMarHocTHKA.

3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U
UX COECIMHEHMH 110
rpynmnaM U nepuojam.
3HaueHue NepuoInYecKoro
3aKOHA U CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUU HAyKH

CtpoeHue BelecTna.
XUMHUECKas CBSI3b, e
BUJIBI; MEXAHU3MBI

KoanuecTtBo4acoB

11 KITACC

Bce  KonTpoJbHbIEp
ro a00ThbI

IIpakTHyeckue
padoThI

Harauzyu JJeKTpOHHBbIeNU(PPOBBICOOpPa3OBaTE
eHUA JIbHbIepecypchl
bu6mmoreka [JOK

https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [{JOK
https://m.edso0.ru/7f41837¢
bubmuorexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

o0pa3oBaHMs KOBAJIGCHTHOU
cBsi3u. BomopoaHascBsi3b

https://m.edsoo.ru/00adac34

BanenTtHoCTb.
DNEeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MoneKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTpOCHHUS

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

[TonsTHE O IUCTIEPCHBIX
cucremax. Mcruansie n
KOJUIOU/THBIE PACTBOPBI.
MaccoBast 10J1s1 BELIECTBaA B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HeOpFaHquCKHX
coenuHeHni. ['eHeTHYECKas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, Pa3JINYHbIX
KJ1acCOB

Knaccudukanms
XUMHUYECKUX PEaKLUii B
HEOPraHU4YeCcKou n
OpraHUYEeCKON XUMUHU.
3aKOH COXpaHEHHUS MaCChl
BELIECTB; 3aKOH
COXpaHeHus U
IIpeBpalleHus DHEPTUU [IPU
XUMHYCCKUX PCAKIUAX

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/ff0d3f34

CKopocCTb peakiui.
OOpaTuMbIe peaKIHH.
XUMHYecKoe paBHOBECHE

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

10

IIpakTnyeckas padora Ne
1. «Biausinne pa3jM4HbIX
(paxkTopoB Ha cKOpOCTH
XHMHYECKOH peaKkuum)

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

11

DNeKTpoNUTHYECKast
nucconuanusd. Ilogarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa.
PeakuunnonHorooomeHa.
[M'unponuzopraHuyecKux u
HEOPraHMYECKUXBEIIECTB

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

12

OxucanTenpHo-
BOCCTaHOBHTEIILHBIC
peakuuu. [Tonstue 06
ANIEKTPOJIM3€E PACILUIABOB U
pacTBOpPOB CONEH

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

13

KonTpouabHas paGora no
pasneny «Teoperuueckue
OCHOBBI XMMHI»

14

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XAUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
Oo6muedr3nuecKkuecBoiuCTB

bu6mmorexa [{OK
https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00ae103e

aMCTaJlJIOB

15

16

17

18

CI1aBBI METAJIJIOB.
DNEKTPOXUMHUYECKUN P
HaIIpsKEHUN METaJUIOB

XUMHYECKHE CBOMCTBA
BOKHEHIIINX METAJIJIOB
(HaTpWiA, KA, KAJTBIHH,
MarHui, aJllOMUHUN) U UX
COCIMHCHUI

XUMUUECKHE CBOMCTBA
XpoMa, MEJIU ¥ X
COETUHEHUN

XUMHUUYECKHUE CBOMCTBA
LIMHKA, jKejie3a U UX
COCTMHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156

bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
bubmuoreka [JOK
https://m.edsoo.ru/00ael15e8

bubmuoreka [JOK
https://m.edsoo0.ru/00ae1d86
bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

19

IIpakTnueckas padora Ne
2. "Pemienne
IKCNEPUMEHTAIBHBIX
3aJaa4 o remMe
«MeTtamann»"

20

21

HemeTamisl, ux mMonoXeHHE
B [Iepuoandeckoii cucreme
XUMHYECKUX 3JIeMEHTOB /JI.
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

duznueckue cBoiicTBa
HEMETAJUIOB. AJUIOTPOIUS

bu6mmoreka [{JOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ade64a

HEMETAJUIOB (Ha MpUMepe
KHCJIOpoJia, cepbl, hocdopa
U yraepoja)

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

22

XMMHUYECKUE CBOUCTBA
raJIore€HOB, CEPhI U UX
COCTMHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

23

24

25

XUMU4YeCcKHe CBOMCTBA
a3ora, gocdopa u ux
COCIMHCHUI
XuMHYECKHE CBOMCTBA
yriaepoaa, KpeMHUS U X
COETUHEHUN
[IpuMeHeHne BaKHEHIIINX
HEMETAJIOB U UX
COETUHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

26

27

28

O6001menue u
cHCTEMaTH3aInsI 3HaHUH 110
TeMe «HemeTamib.
Brraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI
IIpakTHyeckas pabora Ne
3. «Pemienne
IKCHEPUMEHTATbHBIX
3aJad4 1o TeMe
"HemeTaJiibl"»

KonTtpoJubsnas paéora nmo
Temam «MeTaIb» 1

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00ae0bf2

«Hemetanab»/Beepocenii
CKasi IPOBepPoOYHast
padora

29

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYeCcKHUe OCHOBAHUS

30

AmpotepHbie
HEOPraHWYECKUe U
OPraHNYECKHUE COCTUHEHUS.
I'enermueckas CBA3b
HEOPraHWYeCKuX 1
OpraHUYECKUX BEIIECTB

31

Pomnp xumun B
obecneueHUH
JKOJIOTHYCCKOM,
JHEPreTUYECKON U
MMHIIEBON OE30ITaCHOCTH,
Pa3BUTHUU MEIMIIMHBI

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

32

[Ipencrasnenus: 06 oOMUX
HAayYYHBIX IpUHOUIIAX
MIPOMBIIIIJIEHHOTO
MOJTyYeHUs] BaKHEUIITUX
BEIIECTB

33

Yenosek B Mupe BEUIECTB U
MaTepHaoB

bu6mmorexa [JOK
https://m.edso0.ru/00ae3f50

34

XUMHS U
3J10pOBbEYEIIOBEKA



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34






MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

ChopmupoBaHHOCTE  MPEACTABICHUH O  XHMHYECKOM  COCTaBISIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJU XUMUU B TO3HAHUU SIBJIICHUU
OpUpoAbl, B (OPMHUPOBAHMM MBINUICHUS W KYJAbTYphl —JHMYHOCTH, €&
(YHKIIMOHATTLHOW TPAaMOTHOCTH, HEOOXOTUMOW I PEIICHUS MPAKTUICCKUX
3aa4 M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY 3J0pPOBbIO U

MIPUPOHOM cpesie

1.2

Bnanenue CHUCTEMOH XUMHUYECKUX 3HAHHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATr a0 IINe MOHATUSA (Monexyna, BaJICHTHOCTb,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUs, XUMHUYECKas CBS3b, MOJb,
MOJIIpHAasi Macca, MOJISIpHBIH OOBEM, YIJIEPOAHBIA CKeseT, (QyHKIHMOHAJIbHAs
rpynma, paguKall, H30MEpHUsi, H30MEPbI, TOMOJIOTHYECKHUU psii, TOMOJIOTH,
YIIEBOJIOPOAbI, KHUCIOPOJI- U a30TCOAEpKAllue COCAMHEHUS, OWOJIOTHMYECKU
aKTUBHBIC BelleCcTBAa (YIJIE€BOABI, KUPBI, O€JIKW), MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS); TCOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpoeHus opranumyeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIHMUYECKUN SI3BIK XUMUH, (PAKTOIOTUYECKHE CBEICHUS O
CBOMCTBaxX, COCTaBe, MOJYYEHUH K O€30MacCHOM HCHOJIb30BAaHUU BaKHEHUIINX
HEOPraHUYeCKUX U OPraHUYeCKHX BEIIeCTB B OBITY H  MPAKTUYECKOM

JACATCIIBHOCTH YCJIOBCKA

1.3

14

ChopMUPOBaHHOCTH CHUM BBIABIATH XapaKTEpPHBIC NPHU3HAKH ITOHSATHI
2
YCTAHABJIMBATh UX B3aNUMOCBA3b, UCIIOJIL30BATHL COOTBETCTBYIOIIHUEC TTOHATUS TIPU

OIMMCAHUHU COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ OpTaHU4YCCKUX CO€IUHEHUI

c(OPMHPOBAHHOCTh YMEHUN HCHOJIB30BATH XHUMHUYECKYIO CHMBOJIUKY JJIst
COCTABJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIIEHHOMN)
GbopMyll OpraHMYecKMX BEIIECTB U YPaBHEHMH XUMHUYECKHX peaKklui,
M3rOTABIIMBATh MOJENIN MOJIEKYJ OPraHMYeCKUX BEUIECTB Ui WILTIOCTPALUU MX

XUMHUYCCKOTO U MTPOCTPAHCTBCHHOTO CTPOCHUSA

1.5

ChopMHUpPOBAaHHOCTP YMEHHMM YCTaHABIMBATH MPUHAIICKHOCTh H3YyUEHHBIX
OpPraHMYECKUX BEILECTB II0 UX COCTaBY M CTPOCHMIO K OINpPENEIEHHOMY KJIaccy
(rpynne) coeauHeHMM  (YIJIEBOJOPOIbBI, KHCIOPOA U a30TCOJEpIKalllue

COCAUHCHUSA, BBICOKOMOJICKYJISAPHEBIC COG}II/IHGHI/ISI), JaBaTb WM Ha3BaHUs IIO



cucrematrueckoit Homenkinarype (IUPAC)

1.5

1.6

ChopMupOBaHHOCTb YMEHMsI OIpPEIENATh BHUIbl XUMHUYECKOH CBA3M B
OpPraHMYECKUX COECAUHEHUAX (OJUHAPHBIE U KPATHBIE)
ChopMUPOBAaHHOCTh YMEHHUSI TNPUMEHATH: TIOJIOKEHUS TEOPHUH  CTPOCHUS

opranuueckux BemecTB A.M. BytiepoBa s 00bsICHEHUS] 3aBUCUMOCTH CBOWCTB

BCIICCTB OT X COCTaBa U CTPOCHH,; 3aKOH COXPAaHCHUS MaCChl BEICCTB

VYrneBomopoabl. Kucnoponcozepkame # - a30TCOIEpIKAIINE OPraHUYECKUE

COCIUHECHU. BI)ICOKOMOJ'IGKYJ'ISIPHHC COCOAUMHECHUA

2.1

ChopmupoBaHHOCTh YMEHHI TNPUBOJNTH TPUBHAIBHBIC HA3BaHUS OTIIEIBHBIX
OpraHMYECKUX BEIIEeCTB (STWJIEH, NPOMWICH, AalleTUJIeH, OSTUJICHIJIUKOIIb,
ruepuH, ¢eHon, ¢dopManbIerui, aueTanbIeruj, MypaBbHHAs KHUCIOTa,
YKCYCHasi KHCJIOTa, OJIEMHOBAas KHCIOTAa, CTEApUHOBAas KHUCJIOTA, IJIIOKO3a,

bpyKTO3a, Kpaxmall, HeJUTI0I03a, TIUIIKH)

2.2

ChopmupoBaHHOCTh YMEHUN XapaKTEPHU30BaTh COCTaB, CTPOCHHE, (U3UUCCKUE H
XUMHYECKHE CBOMCTBA THUIMYHBIX IPEICTABUTEIICH pa3jIMYHBIX  KIACCOB
OpPraHUYeCKUX BEINECTB (METaH, 3TaH, 3TWJICH, MPOIMIICH, alleTHIICH, OyTaIieH-
1,3, metunOyraauen-1,3, 0eH30J, METaHOJI, 3TAHOJ, STUJICHTIIUKOIb, TJIUIEPHUH,
(beHOJ'I, alncTajabacrua, MypaBI)I/IHaSI 158 YKCYCHaﬂ KHCJIOTHBI, TI'JIFOKO34, KanMaJ’I,

LECJUII0JIO3a, AMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

2.4

ChopMupOBaHHOCTh YMEHHSI HJUIIOCTPUPOBATH TEHETHUYECKYIO CBSI3b MEXIY
TUMUYHBIMU TPEJICTABUTENAMU PA3JIMYHBIX KIACCOB OPraHWYeCKUX BEIIECTB
YPAaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX pEaKUUH C HCIOIb30BaHUEM
CTPYKTYPHBIX (OpMYyIT

ChopmMHupoBaHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHMKH YIIJIEBOJOPOJIHOTO
Ceipbs (He(Th, TPUPOAHBIN Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu |

[IPaKTUYECKOEe MPUMEHEHHUE MTPOAYKTOB MepepaboTKH

XUMHUS U KN3HB. PacuéTrl

3.1

3.2

CpopMUpOBAaHHOCTh YMEHUHN BJIAJIETh CUCTEMOW 3HAHWK 00 OCHOBHBIX METOaX
HAay4YHOrO0 IIO3HAHMS, HUCIOJIb3YEMBIX B XHUMHMHU IpU HM3YYEHHHM BEIIECTB U
XUMHYICCKHX SIBJICHHI (mabmroieHue, U3MEpEHNUE, SKCIEPUMEHT,
MOJICIMPOBAHNE), UCIIOIH30BATh CUCTEMHBIC XUMUYECKHE 3HAHUS JJIS TIPUHSTHS
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYAlUsX, CBA3aHHBIX C BEUIECTBAMH U UX

MMPUMCHCHUCM

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6HIOI[aTB IpaBUJjia ITOJIb30BAaHUMA XUMHUYECKOH
HOCYI(Oﬁ n J'Ia60paTOpHBIM 060py,[[OBaHI/ICM, a TaKXKXC IpaBHJIa O6paH_[CHI/ISI C
BCIICCTBAMH B COOTBCTCTBHU C MHCTPYKUHUAMHU I10 BBIIIOJTHCHHUIO J'Ia60paT0pHI>IX

XUMHNYECKHUX OIIBITOB



3.3

3.4

ChopmupoBaHHOCTE YMEHHWI IUIAHUPOBATH H  BBINOJHATH XUMHUYECKUUN
SKCIEpUMEHT (MPEBpallleHUs] OpPraHUYEeCKUX BEIIECTB IpPU HArpeBaHUH,
MOJIy4YEeHUE OSTUJIEHA M H3YyYEHHE €ro CBOMICTB, KAaYECTBEHHBIE pEaKINU
OpraHMYECKUX BEUIECTB, JIeHATypalusi OEJKOB MpU HarpeBaHUU, LIBETHBIC
peakuu OENKOB) B COOTBETCTBHM C IpPAaBUJIAMU TEXHUKH OE30MACHOCTH TPHU
OOpalleHnu ¢ BEIECTBAMU M JIAOOPAaTOPHBIM O0OpPYIOBAaHHUEM; IPEICTABIIATH
pe3yNnbTaThl XMMHYECKOTO JKCIEpUMEHTa B (opMme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuii U (GOopMyIHpoBaTh BBIBOJBI Ha OCHOBE JTHUX

pE3yJIbTaTOB

ChopmupoBaHHOCTh yMEHHUH TPOBOAMUTH BBIUMCICHHS [0 XUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMaA, KOJMYECTBA UCXOIHOTO BEIIECTBA WJIM MPOIYKTa
peakuu MO H3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJHOTO M3 HMCXOIHBIX

BEIIECTB WU MPOAYKTOB PEAKIIHH )

3.5

3.6

11 KUIIACC

Kon

11

C(bOpMI/IpOBaHHOCTb YMCHI/Iﬁ KPUTHUYCCKH AHAJIM3UPOBATH XUMHYCCKYHO
PIH(bOpMaI_II/II-O, oJIydacMyr0 H3 pa3HblX HCTOYHUKOB (CpCI[CTBa MacCOBOM

uHpopmanuu, cetb IHTEpHET U qpyrue)

CdhopMHpOBaHHOCTD YMEHHUI co0Jr0IaTh paBmia IKOJIOTHYECKU
1eJIeCO00pa3HOr0 TOBEACHHS B OBITY W TPYIOBOM JAEATEIBHOCTH B IIETSAX
COXPaHEHUsSI CBOETO 3JI0POBbSI U OKPYKarollel NPUPOIHON Cpensl, OCO3HABAThH
OMACHOCTh BO3/ICHCTBUSI HA JKUBBIC OPraHU3MbI OIMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, IOHUMas cwmbicn mokaszatens [IJIK (mpemenbHO — momycTHMOIL
KOHILEHTpAllMK), TMOSACHATh HA IMpUMepax CHOCOObl  yYMEHbBIIEHUS U

MIPEIOTBPALLEHHS UX BPEIHOTO BO3ACHCTBUSI HA OPraHU3M UeIOBEKa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 00iero 06pa3oBaHus

TeopeTnyeckre OCHOBbI XUMUHU

Brnanenue CHCTEMOM XUMHYECKHX 3HAHUH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XMMHYECKUA DJIEMEHT, aToM, JJICKTPOHHAas
oboiouka artoma, S-, p-, O-3JIEKTpOHHBIC OpPOWUTAM aTOMOB, WOH, MOJICKYIIa,
BAJICHTHOCTB, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIIPHBI 00BEM, KpHUCTaNIMuecKas pem€rka, THUIIbI
XUMHYECKHX peakimi (OKHCITUTEIEHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUYECKUE, pEaKIUd HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIHTHI,

HEBJICKTPOJIMTLI, SJICKTPOJIUTUYCCKAA AUCCOLUAaus, OKUCIIUTECIIb, BOCCTAHOBUTCIIb,




CKOpPOCTh XMUMMYECKOW PEAKIMH, XMMHUYECKOE PABHOBECHE); TEOPUM U 3aKOHBI
(Teopust  3neKTpoIUTHUECKOW auccoumanuu, Ilepuonmyeckmit 3akon J[.U.
MeHzeneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHU S3bIK
XUMUH, (DAKTOJIOTMYECKUE CBEAEHUS O CBOMCTBaX, COCTaBe, IOJYYEHUH U
0€30MacHOM HCIOJIb30BAaHNH BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY U

Hp&KTH‘ICCKOfI ACATCIIBHOCTHU YCJIOBCKA

1.2

1.3

CchopMupoBaHHOCTh YMEHUIl BBISBIISATh XapaKTEpHbIE NMPU3HAKK U B3aUMOCBS3b
WU3Y4YEHHBIX IMOHATHUM, NPUMEHATH COOTBETCTBYIOIIME IIOHATHSA IIPU ONUCAHUU
CTPOCHMSI M CBOMCTB HEOPIaHMYECKUX BEIECTB U MX IPEBPALICHUN; BBIABIATH
B3aMMOCBA3b XMMUYECKUX 3HAHMM C NOHATHAMH W IPEICTaBICHHUAMH IPYTHX

CCTCCTBCHHOHAYUYHBIX IPCAMCTOB

BJIaIIGHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O0 IMO3HAHHA BCUICCTB U XUMHWYCCKUX

sIBJICHUH (HAOJI0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHNE)

14

1.5

CpopMUpPOBAaHHOCTh YMEHUW ONpPENENsATh BAJICHTHOCTh U CTEICHb OKUCICHUS
XMMHYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XMMHYECKON
CBsI3M (KOBAJIGHTHAs, MOHHAS, METAJUINYECKasi, BOAOPOHAS) B COSAMHEHUSX, TUI
KPUCTAITINYECKON PEHIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJIspHas,

WOHHAs1, METAJNINYECKast)

CdopmMupoBaHHOCTh YMEHUN ONPEIENATh XapaKTep Cpeibl B BOAHBIX pPacTBOPax

HEOPraHMYECKUX COCIMHEHUN

1.6

1.7

1.8

1.9

1.10

ChopMupoBaHHOCTh YMEHHS KIacCU(DUIUPOBATh XHUMHYECKHE PEAKIHH 10
pa3IMYHbIM MpU3HAKaM (YMCIYy UM COCTaBY pEarupyroliuX BEIIECTB, TEIJIOBOMY
3 deKTy peakiui, U3MEHEHUIO CTENeHeH OKHMCIIEHUs 3JE€MEHTOB, 0OpaTUMOCTH

pCaKkuuu, y4aCTuro KaTaJ'II/BaTOpa)

CdopmupoBaHHOCTH YMEHHI COCTABIATh YPaBHEHUS PEAKIINI Pa3INYHBIX TUIIOB,
MOJIHBIE U COKpAllI€HHBIE ypaBHEHUS peaklUUid HOHHOTO OOMEHa, YYHTHIBas
YCJIOBUSI, IPH KOTOPBIX ATU PEAKIIUU UIYT 10 KOHIIA

CpopMUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  PEAKIUH,  TOJITBEPKIAOIINE
Ka4eCTBEHHBIN COCTaB pPA3JUYHBIX HEOPraHMYECKUX BEUIECTB, pPACIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOLIHUE B BOJHBIX PaCTBOPAX HEOPTraHUUECKUX
BEILIECTB

ChopmupoBaHHOCTH ~ YMEHUH  pacKpbplBaTh  CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIHI TTOCPEICTBOM COCTABIEHUS AJIEKTPOHHOTO OanaHca
ATUX peaKIui

ChopMUpOBaHHOCTE YMEHHUU OOBSICHITH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU

peaxkuuu oT pa3IuyHbIX PaKTOPOB

1.11

ChopMUpOBAaHHOCT, YMEHUN OOBSICHATH XapakTep CMENIEHUS XUMHYECKOTO



paBHOBECHSI B 3aBUCIMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [llarense)

2.1

OO01mmas 1 HeopraHu4YecKasi XUMUS

CdopmupoBaHHOCTE YMEHHI pacKpbiBaTh cMbICH [lepuonndeckoro 3akoHa J[.U.
MeHeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO U

MIPOTHOCTUYECKYIO (PYHKIIMH

2.2

ChopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOSHHE aTOMOB
XUMHYECKUX 3JeMeHTOB 1—4 mepuonoB [lepuonnueckoil cUCTEMbl XUMUYECKHUX
anementoB JI.M. MenneneeBa, HUCIONB3ys IMOHATHSA «S-, P-, d-3IEKTPOHHBIC
opOUTANINY, «OHEPTETUIECCKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKUX AJIEMEHTOB M HMX COCIUHEHHMM MO MEpUOJaM U TpyIIam

[Tepuoauueckoit cucrembl xumuieckux aeMenToB .M. Menaeneesa

2.3

ChopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUICCKUE
CBOMCTBA HEOPraHMYECKHX BEIIECTB pAa3IMYHBIX KIACCOB, MOJTBEPKIATh
CYLIECTBOBAaHHE TE€HETHUECKON CBS3M MEXKIy HEOPraHMYeCKHMMH BEIeCTBAMHU C

IIOMOIIBIO ypaBHeHI/II\/JI COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.4

2.5

CpopMUpOBaHHOCTh YMEHUN YyCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUYECKUX
BEUIECTB [0 HUX COCTaBy K ONpEIeNEHHOMY Kiaccy (rpynmne) COoeauHEHUM
(IpocThie BEIIeCTBa — METAJUIBl M HEMETAJUIbl, OKCHJIbI, OCHOBAHHMS, KUCIIOTHI,

aM(poTepHbIC THAPOKCHIBI, COJIH)

ChopMupOBaHHOCTb yYMEHHUI HCIHOJB30BaTh XHUMHYECKYIO CHUMBOJUKY IS
cocTaBlieHMs (QOpMYJI BEUIECTB U ypaBHEHMH XMMHUYECKMX peakIuii,
cucremarndeckyto HomeHknarypy (IUPAC) wu TpuBMambHBIE Ha3BaHHS
OTJIEIbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIM ras, yrJIeKUCIHbIi ra3, aMMHUak,

rameHas HN3BCCTh, Heram€Has HU3BCCTDb, IIUTHEBAA COAa, TUPUT U ,HPYTI/IG)

2.6

CdopmupoBaHHOCT YMEHUH XapaKTepU30BaTh (OMUCHIBAThH) OOIINE XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3MYHBIX KJIACCOB, MOJTBEPKIATh
CYIIIECTBOBAHUE TEHETHUECKOW CBS3M MEXIAY HEOPTaHMUYECKUMHU BEIIECTBAMH C

IIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.7

ChopmupoBaHHOCTh YMEHMHM IJIAaHUPOBAaTh U BBIMOJHATH  XUMHUYECKUI
9KCHEPUMEHT (Pa3IoKEHHE NMEPOKCUAA BOAOPOAA B NMPUCYTCTBUU KaTaJU3aTopa,
ONpPEAEIEHUE CpeAbl PACTBOPOB BELIECTB C IIOMOIIBIO YHHUBEPCAJIBHOIO
MH/IMKATOpa, BIMSIHUE PA3JINYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH peakluy,
peakiuu MOHHOrO OOMEeHa, KayeCTBEHHbIE peaklMHM Ha cyibdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEllIEHNE IKCIEPUMEHTAIbHBIX 3ajad I10
TemaMm «Metamisl» U «Hemeramnel») B COOTBETCTBUM C MpPaBUIAMU TEXHUKHU
0€30MacHOCTH IIPU OOPALIEHNUH C BEIIECTBAMU U JJa0OPAaTOPHBIM 000PYI0BaHHEM;
MPEJICTaBIATh Pe3yJbTaThl XHMHUYECKOTOo OJKCIIEpUMEHTa B (opme 3amucu

YpaBHEHUH COOTBETCTBYIOIIMX peakuuid U (OpMYyTUpOBaTH BHIBOJBI Ha OCHOBE



OTUX PCIYJILTATOB

2.8

CdopmupoBaHHOCTh yMEHUU COOJIOAATh IMpaBWiIa MOJIb30BAHUA XHUMHUYECKOM
nocynoii u nabopaTOpHBIM OOOPYHOBAaHHEM, a TAaKXKE IpaBuiIa OOpameHHs c
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBHITIOJTHEHHUIO T1a00paTOPHBIX

XHUMHUYECCKUX OIIBITOB

2.9

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh XUMUUYECKHE MPOLIECCHI, JIEKAIHE
B OCHOBE IPOMBIIUICHHOIO IOJIYYEHHMS] CEPHOM KHCIOThI, aMMHAaKa, a TaKkKe
cOPMUPOBAHHOCTh MPEACTABICHUI 00 OOIMMWX HAYYHBIX MPUHIMIAX U

OKOJIOTHYCCKHUX npo6neMax XUMHUYCCKOIro IMpoOru3BOACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

3.2

3.3

3.4

3.5

ChopMHUpPOBAaHHOCTh  MPEACTABICHUH O  XUMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJM XUMHH B TIO3HAHUU SIBICHHI
OpUpoAbl, B (OPMUPOBAHMM MBILIUICHUS U  KYJIbTYpPBHl JIMYHOCTH, €€
(YHKITMOHATTLHOW TPAMOTHOCTH, HEOOXOIUMOW Il PEIICHHS] MPAKTUICCKUX
3alad M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
MIPUPOIHOM cpene

ChopmupoBaHHOCTE  YMCHHM  KPUTHYECKH  aHAIM3HPOBATH  XUMHUYECCKYIO
nH(pOpMALIHIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICcTBa MAacCOBOM

KOMMYHUKAIUH, C€Th IHTEpHET U npyrue)

CdhopmupoBaHHOCTH YMEHHI co0JII0/1aTh MpaBHIIA 3KOJIOTUYECKHU
11e71eco00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOH JAEATEIBHOCTH B IENSIX

COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IPUPOTHON CPEJIb

Oco3HaBaTh ONAcCHOCTh BO3JEWUCTBUS HAa JKUBbIE OPraHU3MBbl OINpPEAEIEHHBIX
BElIEeCTB, NMOHMMas cMbica nokazarens [IJIK, mosicHsaTh Ha mpumepax crnocoObl
YMEHBUICHUS U MPEJOTBPALLECHUS HMX BPEIHOIO BO3JCUCTBUSA HAa OPraHU3M

YCJIO0BCKa

CchopMupoOBaHHOCTb YMEHHUH MPOBOJUTH BBIYUCIECHUS C HCIOJIB30BAaHHEM
MOHATHUSL «MaccoBas JI0JIs BEIEeCTBa B PAacTBOPE», 00BEMHBIX OTHOIICHUH Ta3oB
MIPU XUMHUYECKUX PEaKLHUsiX, MAacChl BEIIECTBA WJIM 00bEMA T'a30B IO U3BECTHOMY
KOJIMYECTBY BEIleCTBA, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOUIMX B peakluu
BEIIECTB, TEIJIOBOr0 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacChl

BCIICCTB, ITPCBPAILICHUA U COXPAaHCHUA SHCPTHUU




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

Teopernueckrne OCHOBbI OPraHU4YECKON XUMHUU

1.1

[Ipenmer opraHMYecKONM XHMMHH: €€ BO3HHUKHOBEHHWE, PAa3BUTHE U 3HAUYCHUE B
MOJyYCHUU HOBBIX BELIECTB M MaTepuUalioB. Teopusl CTPOEHHUS OpPraHUYECKUX

coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

1.2

1.3

2.1

CtpykTypHBlE (OPMYJIBI OPraHUYECKUX BEIIECTB. [ OMOJOTHS, H30MEpHUS.
XuMuyeckasi CBA3b B OPraHUYECKUX COCOUHEHMSIX — OJUHAPHBIE M KpaTHbIE

cBs3u. [IpencraBiienne o KacCH(pUKAIMA OPTaHUUECKUX BEUIECTB
HomeHnknarypa opraHMyecKux COeAMHEHUH (cucTemMaThdeckas) U TpUBUAJIbHBIC
Ha3BaHUS BaAXKHEHIITNX HpeIICTaBI/ITCJIGfI KJIaCCOB OPraHM4CCKNX BCIICCTB
VYri1eBo10pObI

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psill. MeTaH U 3TaH — IpoCTenIIne
MPEICTaBUTENIN AalIKaHOB: (PU3MUECKHME M XUMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHUC

2.2

2.3

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUH psf. DTWIEH W NpPONWIEH —
IpOCTEHIINE NPEACTAaBUTEIN AIKEHOB: (U3MUYECKHE U XUMHUYECKHE CBOMCTBa
(peakuuu THJIPUPOBAaHUS, TallOTCHUPOBAHUSA, THApAaTalldd, OKHUCICHUS U
MOJINMEPU3ALIH ), TOJy4YE€HUE U IPUMEHEHHE

Ankanuensl: Oyraguen-1,3 u MeTunOyranueH-1,3: cTpoeHue, BakHeWIIHe
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHne cMHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

2.5

2.6

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psifl. ALETUIIEH —
NPOCTEHIIMHA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XMMUYECKHE CBOMCTBA (peaKkMy THAPUPOBaHMS, FAIOTEHUPOBAHNUS, THIPATALIH,

TOpPEHMUSI), TOJy4YEHUE U IPUMEHEHHE

Apenbl. benzon: coctaB, cTpoeHue, (U3MUYECKHE U XHMHUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyout:
cocTaB, CTpoeHue, (u3mueckue ¢  XHUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHuYeckas CBSI3b MEXAY YIVIEBOJAOPOJIAMH, NPUHAIEKAIIUMU K

Pa3IMYHBIM Ki1accaM

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblil ra3 u nonyTHbele HeTIHbIE

ra3el. Hedtp u e€ mpoucxoxaenne. Criocodsl mepepaboTku HePTH: MeperoHka,



KPEKUHT (TePMHUYECKUH, KaTaluTudeckuil), muposus. [IpoaykTsl mepepaboTku
He(TH, UX TMPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITYy. KamMeHHbIH yromas u

MIPOJYKTHI €T0 MepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUC COCANHCHUA

3.1

IIpenenbHble OAHOATOMHBIE CIIMPTHI. METaHOI U 3TAHOJ: CTPOEHUE, (PU3NIecKHe
U XUMHUYECKHE  CBOMCTBa  (peakuMd €  AKTUBHBIMH  METaJlJIaMH,
raJIor€HOBOJIOPO/IAMH, T'OpPEHHUE), IpUMEHEHHE. BoJOpoaHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eMCTBHE METaHOJIa M 3TAHOJA HAa OPraHU3M 4YEJIOBEKA.
MHoroaToMHbl€ CIUPTHL. DTUICHIVIMKOIb U TIULEPHH: CTPOEHUE, GU3NYECKUEe U
XMMHUYECKHE CBOMCTBA  (B3aUMOACWCTBUE CO  ILEIOYHBIMH  METaJJIaMH,
KauecTBEHHasl peakuusi Ha MHOIOaTOMHbIE cIUpThI). JleiicTBUE Ha OpraHu3M

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

3.2

@deHoI:  CTpOEHHUE MOJCKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOWMCTBA.

Tokcuunocts enona. [fpumenenne gpenona

3.3

3.4

AHLHGFHHBI N KCTOHBI. q)OpMaJII)I[GFI/IIl, ancTajibAacrua: CTpocHue, (1)H3H‘ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA M BOCCTAHOBJICHUSA, KAUCCTBCHHBIC

peaKHI/II/I), IMMOJIYYCHHUC U IIPUMCHCHUC

OHOOCHOBHBIE TpefebHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTpPOEHUE, PU3HUECKUEe U XMMUUYECKHE CBOMCTBA (CBOMCTBa, o0IIMe IS
Kjlacca KHCJIOT, peakius dSTepuUKalyu), TIOIydYeHHe U [pPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KHUCIOTHI KaK MPEICTAaBUTEIH BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

3.5

3.6

Cnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYraeBoasl: cocTaB, KiacCU(UKAIUSA YIIeBOAOB (MOHO-, M- M IOJIMCAXapubl).
I'moko3a — mpocredmmii MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MuecKre 1 XMMUYECKUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHA4YHbIM pacTBOpoM okcuaa cepebdpa(l), BoccraHOBIeHHE,
OpOoKeHME TIIOKO3bl), HAaXOXJEHUE B MPUPOJE, NMPUMEHEHHE, OMOJOorHyYecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmnono3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. dusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IOI[OM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

4.1

AMMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue
XUMHUYECKHE CBOMCTBA aAMHMHOKHCIIOT (Ha npumepe TJII/ILII/IHE[). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I)]LI




4.2

benkn kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuynas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKkoB. XHWMHYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaY€CTBCHHBIC pCAKIIUKU Ha Oenku

BBICOKOMOJICKYJ'IHPHBIG COCOAUHECHUA

5.1

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSSI MOJICKYIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAUHEHUNH —

noJImMepurs3aluAa U NOJUKOHACHCAIUA

5.2

11 KJIIACC

Kox

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyUEHHUS BELIECTB W HUX IPEBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

KayuykoB. [lomyuyeHue CHHTETHYEeCKOro KaydyKa U Pe3uHbI

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

14

1.5

XUMHUECKUH dyIeMeHT. ATOM. SIpo aTtoma, W30TOMNBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTUYECKUe YPOBHH, MOJYPOBHU. ATOMHbIC opOuTany, S-, pP-, d-3IeMeHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANIIM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(DUTYpALIUs aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMuyeckux vieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpyNmamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHA B Pa3BUTHU HAYKU

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(koBajieHTHAs HEMOJISIpHAsT W TOJspHas, HWOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHMOHBL. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTtHOCTB. DneKTpooTpULIaTeabHOCTh. CTENEHh OKUCIEHUS

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIDHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMCTBa
BEIIECTB OT THIA KpUCTAUIMYECKOW pemerku. IloHsATHE 0 aHCIepCHBIX
cucreMax. VcTuHHBIE M KOJJIOMIHBIE pacTBOpbL. MaccoBast 1oy BelllecTBa B

pacTBope




1.6

Knaccugukanus Heoprannyeckux coenneHnit. Homenknarypa HeopraHuyeckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHCPIUU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

1.9

1.10

1.11

CkopocTb peakiu, e€ 3aBUCUMOCTb OT Pa3lIUnYHbIX (PAaKTOPOB

OOparumblie peakmuu. XUMHUYeCKoe paBHOBecue. MDakTopbl, BIUSAIOIMNE Ha
cocTosiHre XuMuueckoro paBHoBecus. [Ipunnun Jle [larense

DnexTponuTrueckas aucconuanus. CuiabHbIe W cliadble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsA, HEUTpalIbHAs, ITIeJI0UHast. Peakiiuym noOHHOTO

oOMeHa

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemerawioB B lleproauyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHMS HEMETAIIOB (Ha IpUMepe KUCIO0po/ia, CEpbl,
docdopa u yraeponaa)

XUMHUYECKHE CBOICTBa BaXHEHWIIMX HEMETAJUIOB (TaJlOreHOB, Cephbl, a30Ta,
dochopa, yrmepoga W KpeMHHUS) H  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAIINUX ~ KUCIOT, BOJOPOJHBIX coeauHeHwit). [IpuMeneHue

BaKHEHUIITIMX HEMETAIIJIOB U MX COCTUHEHUI

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MetaiioB. O0une ¢pusznyeckue cBoiicTBa MetaioB. CIijiaBbl METANJIOB.

DNEKTPOXUMHUYECKUH Psijl HAlIPsHKEHUH METalIoB
XUMHYECKHE CBONCTBA BAXKHEHINIMX METAJUIOB (HATPUM, KalHi, KaJbIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, XKeJIe30, MeIb) U HUX coenuHeHuit. OOmme

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy N TCXHHUKC

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMJICKANIUX K PA3JINIYHBIM

Kj1acCcaM

3.1

3.2

XUMUS U )KU3Hb

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHGPFGTHHCCKOﬁ U MHIIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BEUICCTB U XUMHNYCCKHUX peaKum‘fI

Hpe,Z[CTaBJ'ICHI/Iﬂ 00 06H_II/IX HAaYYHBIX IMPUHIMUIIAX MPOMBIIIJICHHOTO IMOJIYYCHHA

BOXHEHIIMX BewecTB. YenoBeKk B MHUpPE BEHIECTB MU MATEPHAIOB: Ba)KHEUIIIHME




CTPOUTEIIBHBIE MaTepuaibl, KOHCTPYKLMOHHBIE MAaTepUajbl, KPacKH, CTEKIIO,
KEpaMMKa, MaTepHalibl I JJICKTPOHMKU, HAHOMATEPHUAIIbl, OPTaHUYECKUE U

MUHEpaJbHbIE y100peHus

Xumus u 3J0pPOBLEC HYCJIIOBCKA: IIpaBHJIa MCIIOJIB30BAHHA JICKAPCTBCHHBIX

3.3 [pernapaToB, MpaBuiia 6€30MacHOTr0 UCIOJIBL30BaHUS MIPENapaToB OBITOBOM XUMUU

B HOBCCI[HGBHOﬁ KHN3HU

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., OcrpoymoB WN.I'., Cnaakos C.A.
AxkrmonepHoe o6miectBo «M3narensctBo «lIpocBerienue»
» Xumus, 11 xmace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxkrmonepHoe o0mectBo «M3aarenbetBo «IIpocBemenney
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

[Mabpusnsan O.C. [loypounsie pazpaboTku ypokoB xumus 10-11

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

VYuu. py , POII, /IHeBHUK. Py
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