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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpPOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deaepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOTpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepalbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM cranpapre COO, ¢ yuérom Konnenmmu npemnopaBaHusi yaeOHOTO TpeaMeTa
«XuMus» B 00OpazoBareibHbIX oOpraHuzanusx Poccuiickoit ®enepauuu, peanusyoumx
OCHOBHBIE 00pa30BaTENbHBIC MPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHIH «CTpaTeruui pa3BUTHS
BocruTanust B Poccuiickoit @Penpepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0M0B K pa3pabOTKe MporpamMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
cTpaTeruvl 0OydeHHsI, BOCIIUTAHHS U PAa3BUTHS OOYUYAIOUIMXCS CPENCTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH Ii€JIed, COJEpXKaHUs, pe3yJbTaTOB OOy4YEHHUS H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTenbHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpIIAIONINM ATAllOM pPEATHN3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, TPHUCYIIMX IEJIOCTHON CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH I1IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMUPOBAHHSI MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJ0BeKa, a TaKXKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO H
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHHE O0O0YYaIOLIMXCS HA YPOBHE CPEAHEro
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COACp)KaHHe W TOCTPOEHHUE
KOTOPOI'O OIpeJeNeHbl B MpOrpaMMe IO XUMHUHM € Y4ETOM CHEeUU(GUKHA HAyKH XHUMUH, €€
3HA4YeHUs B IO3HAHUM NPHUPOJIbI U B MATEPUAIbHOM JKU3HU OOLIECTBA, a TAKXKE C yYETOM OOLIMX
Lesied M MPUHLUIOB, XapaKTePU3YIOLUUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEIHEro oOIIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 pojb B COBPEMEHHOM
LIUBUWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LI€JI0CTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IUHCTBE MPUPOJIbl U YEIOBEKA, KOTOpoe (GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHMpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JApYrMMHM €CTECTBEHHBIMM HayKaMM, XHMHUS —cTaja
HEOTHEMJIEMON 4YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpylxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEHHass XUMUS KaK HayKa CO3MJaTelbHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha PELIeHHE INI0OaNbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBa — CBIPbEBOM, DSHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LENSIMM U NPUHLUIAMHU CpeIHEero oOIliero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJrOTOBKY OOy4arommuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMus» SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «O0m1ast 1 HeopraHuyecKast XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUH 10 HEOPraHUYECKOW XUMUH (C BKIIOUCHHUEM
3HaHUW U3 OOILIEH XMMMM) U OpraHudeckol Xxumuu. PopMUpOBaHHUE JTAHHOM CUCTEMbI 3HAHUU
Py HM3YYCHUU TpeaMeTa O00ECIeuruBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIUX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas Xxumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHPOBAHA B TPOTPAMME TI0 XHMHH Ha OCHOBE CHCTEMHOIO IMOJX0JIa K W3YYCHHIO
y4eOHOTO Marepualia M OOYCIIOBIIEHA HMCTOPUYCCKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHHHA Ha
ONpENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BeEIIeCTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHUS OPraHWYECKUX COCIWHEHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUHU BEIECTB.
Cenennsi 00 M3ydaeMbIX B Kypce BEIIECTBaX MAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOJIOB IO
CJIOKHBIX OMOJIOTMYECKH AKTUBHBIX COCIMHEHHMH. B Kypce OpraHM4ecKkol XWMHUM MOJTY4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIero oOpa3oBaHHs IEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKOHN CBSI3H, KJIACCU(PUKAIMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMus» 0a30BOTO YPOBHS PaccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas u HeopraHu4ecKass XUMHs» OO0yUJaIOIIUMCS MPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TEPUOTUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHX M METOJOJOTHYSCKUX TO3UIINH,
IyO’Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIIMKA 3TOro 3aKoHa — OT oOoOmaromei 10
O0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUN O BaKHEHIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE 0 XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACPKAHUS, HWMEIONIMMHU
KyJIbTYpOJOTHYECKUA W TPHUKIAAHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3M XHUMHUH C JPYrUMHU HayKaMH, pPAacKpbIBalOT €€ pojb B I0O3HABATEIBHOU U
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKAa, CIHOCOOCTBYIOT BOCIHMTAHHUIO YBXKEHHUS K IPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUUYCCKUX MPHUIOKECHUHA XUMHUH, TIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh WH(POPMAIIUIO U MPUMEHATHh €€ JUIsl MOIMOJTHEHUS 3HAHUMN, peIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coaepxanue
yueOHOro mpeamera «XUMHsD TaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO Ha (OPMUpPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb MPUPOIHBIX SABJICHUI MyTEM dKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX TEXHOJIOTMH U MaTepUAJIOB.

B mane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIMANU3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAETICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaioT (GOpPMUPOBAHHE YHHBEPCATIbHBIX YUEOHBIX NEHCTBUN, MMEIONINX
0a30BoO€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIeHHs MpoOieM, TIOUCKa, aHAIu3a 1
00paboTku UWHPOpMAINK, HEOOXOJUMBIX JUIsI TMPUOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIICA0BATEILCKON AeATCIHHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMMUU.



B mpakTuke mpenoiaBaHus XUMUHM KaK Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHus, TaK U
HAa ypOBHE cpenHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTHKHU I[eJIe HW3y4YeHHUs MpeaMeTa HAMpaBICHHEM I[EPBOCTEIIEHHOW 3HAYMMOCTH
TPAJULIMOHHO Tpu3HAETcs (OPMUPOBAHME OCHOB XHMHUYECKOM Hayku Kak o0iactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NMPAKTHUUYECKON MAEATEIbHOCTH YEIOBEKa M Kak OJHOI0 W3
KOMITOHCHTOB MHPOBOW KylIbTyphl. C METOJAMYCCKOW TOYKM 3PEHUS TaKOW TMOIXOd K
OTIPEJIENICHUIO LIEJIe N3YUEHUs IIPEIMETA SIBJISIETCS BIOJIHE OIIPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IEJIMA HM3YYCHUS MpeaMeTa «XuUMUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (GopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHUA KaK BaKHEWINEH COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKaT KITFOUEBBIC MOHSATHS,
(yHIaMEHTaIbHBIE 3aKOHBI W TEOPUM XWMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUEe W pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB H
XHUMHYECKHAX PEAKIUi, HEOOXOIUMBIX JUISI IPHOOPETECHUS YMEHHIA OPUEHTHUPOBATHCS B
MHpPE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CIOCOOOB JESITENBbHOCTH, CBSA3aHHBIX C HAOJMIOJECHUEM H
OOBSCHEHHEM XHMHUYECKOTO OHKCIEPUMEHTa, COONIOJICHHEM MpaBuil 0€30IacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, copepikarenbHas XapakTepuUCTUKa Lelei U 3aJa4d U3ydyeHus mpeaMera B
MpOrpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cHUCTeMe cpemHero ooOmero ooOpazoBaHus. CeromHs B TPENOJaBaHUU XUMHH B OoJbIIeH
CTETNEHU OTAAETCS MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep>KaHUus OOydeHwUs,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIIYCKHHUKAa OOIIe00pa30BaTeIbHON  OpraHu3alluy,
BIIQJICIOIIET0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBLHOW IPaMOTHOCTBIO, TO €CTh CIOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEeHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3a]au.

B cBsa3u ¢ oTUM mpu M3ydeHMH IpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OOydJaloIIUMXCsl K  YCIOBUSM  JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHUIO TPaMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIH),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISl PA3TUYHBIX BUJOB JIEATEIBHOCTH: PEIICHUS MpoOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HHPOpPMALUHU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
NEeSITENFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TAKXKE IS OLIEHKH C
MO3UIUH DKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATENBHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl IOWCKA M aHalu3a y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHUS,
HaOII0IaTeNIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUU U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIMTaHUE Y OOyJarommxcss YyOeKIEHHOCTH B TYMAaHHCTHUYECKOW HAINPaBICHHOCTH
XAMUHM, €€ BaXHOH pOJM B  pEIICEHWH TJOOANBHBIX MpOOJIeM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKC HpI/IO6peT€HI/I$I OIIbITa MCIIOJIb30BAHUS IMOJTYUYCHHBIX 3HAHUN AJId IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUAMMU.

B yueGHOM miane cpemHero oOmiero oOpa3zoBaHus nmpeaMer «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaIMEeTHOH o0macTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 knacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIIECTB U MaTepHaIOB. TeopHs CTpoeHus OpraHndeckux coennHennii A. M. byrneposa,
e¢ ocHoBHBIE TOJOXeHUs. CTpyKTypHbIe (HOPMYIBI OpPraHUYECKUX BEHIECTB. [ OoMoiorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  knaccudukanuu — opraHudeckux  BemlectB.  HomeHkiatypa
OpraHMYeCKUX COEIUHEHHM (cucreMaTuyeckas) M TpUBHAJIbHBIE Ha3BaHUSA BaKHEUIIMX
MIPEACTABUTENEHN KIaCCOB OPraHM4ECKUX BEILIECTB.

DKclepUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB M UX MPEBpPALICHUI: 03HAKOMJIEHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BELIECTB, HaOJIOIEHUE U OMNHCAHME JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPY HarpeBaHu! (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHHA psAA. MeTaH M 3TaH — mIpocTeuimne
MPE/ICTAaBUTENN aJKaHOB: (puU3Mueckue W XMMHYECKHE CBOWCTBA (peakiuu 3aMelIeHUs U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI Psifl. DTUICH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJIKEHOB: (U3MUecKHe M XHUMHYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIor€HUPOBAHUS, THIPATALIUU, OKUCIICHUS U TIOJMMEPU3allu1), MOTyYeHruEe U IPUMEHEHHE.

Anxanuenbl: OyragaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XWMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTpPOCHHMsS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTpOEHUE, GU3NYECKUE U XMMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyISHHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBsA3b MEXAY YIUVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHuuecKHii, KaTamuTHYeCKHit), mupoau3. [IpoaykTsl nepepaboTku HedpTH, UX MPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITYy. KaMEeHHBII yroJib M MPOIYKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAIIBHBIE METOJIbI M3YYEHUs BEIIECTB M UX IPEBPALICHUI: 03HAKOMIICHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuiekiuun «Hedte» n «Yroaby, MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, IPOBEJIECHHE NPAKTHYECKOW pPabOTHI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIISCTBA WM TPOAYKTAa pPEaKIMH 1O HW3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOJAYKTOB PEAKIIUH).

Kucaopojacoaep:xanme oprannyeckue coeinHeHust

[IpenenpHBICE OAHOATOMHBIE CHUPTHI. METAHOJ W O3TAHOJ: CTPOCHHE, (U3HUECKUE U
XUMHYECKUE CBOWCTBA (PEakIMU C aKTUBHBIMH METAJUIaMH, TaJIOTEHOBOJIOPOJIAMH, TOPEHUE),
npuMeHeHHe. BoopoIHbIe CBSA3M MEXKIy MOJICKYJIaMHu CIUPTOB. JlelicTBHe MeTaHoJIa U dTaHOJa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKONIb W TIWIEPHH: CTPOCHHE, (usmueckue u
XHUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBHE CO IIEJTOYHBIMHA METaUIAMU, KAYECTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHuWe riaulepuHa |
STHJICHTJIUKOJIS.

@deHoM: CTpOeHHWE MOJIEKYIbl, (PU3UYECKHEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpaerunsl U kemowvi. DopManpierui, aneTanbACTUI: CTPOCHHE, (U3NUECKHE U
XMMHYECKAE CBOMCTBA (PEAKIMHM OKHCICHUS W BOCCTAHOBJICHHS, KAaY€CTBEHHBIC PEAKIIUH),
MOJTyYeHHUE U TIPUMEHEHHE.

OMHOOCHOBHEIE Tpe/IebHbBIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KHUCIOTHI:
CTpoeHHe, PU3NICCKUE U XUMUISCKHE CBOMCTBA (CBOMCTBA, O0IINE /TS KJTacca KUCIIOT, PEAKIIHS
Tepu(UKaMK), TOJIydeHHe W TpuMeHeHne. CTeaprHOBas ¥ OJICMHOBAs KHUCIIOTHI Kak
MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIEe IeHCTBHE.

CrnosxHble 2pUpPHI KaK NMPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX FPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U moJmcaxapusl). [ mroko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (U3NYEeCKHe U XUMHUYECKHe
cBoiicTBa (B3amMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
npuUMeHeHue, buonorunueckas poib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nesmonosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaia U HEeJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHsI C HOJ0M).

DKCIepUMEHTANIbHBIE METOJbl W3YYCHHs BEIIECTB M MX MPEBpAIICHUIi: MPOBEACHUE,
HaOOJICHNE U OMHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojda okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammMojelicTBue raunepuHa c¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepebpa(l) um rumpokcumom wmemu(ll), B3ammomeiicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE NPAKTUYECKONW pabOTHI: CBOICTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneie 3anaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM TPOAYKTa PEaKIMU MO H3BECTHHIM Macce, 00BEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A3oTCcoepIKale OPraHndecKie COeqMHECHHUS.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha MpuMepe TIUIMHA). buonornueckoe 3HAUYECHUE
aMUHOKUCIOT. [lenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OCJIKOB: THAPOIH3, ACHATypalus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl U3YYEHUS BEIIECTB M WX IPEBpALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTEIE€Hb IOJIMMEpPHU3alUU, CpeaHsAs MOJjeKyaspHas macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALIUSL.

DKClepUMEHTAIbHbIE METOJIbl M3YYEHUsl BEIIECTB M UX MPEBpPALICHUI: 03HAKOMJIEHHE C
oOpa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayqyyKoB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydyeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBIISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSTHM, Tak WU
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIaccupukanus, MEePUOIUYHOCTh, HAOIIOACHUE, W3MEPEHHUE,
AKCIEPUMEHT, MOJIETUPOBAHHE.

®duszrka: MaTepusi, SHEpPTus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHb,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BeIlecTBa, (PU3NUECKHE BEIMYMHBI U €AMHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BENIeCTBA (OCIKH, YTIIIEBOIbI, KHUPHI, DEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOILIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMMUSA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYECKUH 3JeMeHT. AToM. Sapo arToma, H30TOMBL. DJEKTPOHHAS O0O0OJIOYKA.
DHepreTHYecKue YPOBHH, MOJTYyPOBHU. ATOMHBIE OpOUTaNy, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacrmpeienieHus JICKTPOHOB M0 OPOMTANIIM B aTOMax JJICMEHTOB IEPBBIX YETHIPEX NMEPHOJIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHros I .
MenpneneeBa. CBsi3b NEpPUOIMYECKOTO 3akoHa U [lepuogumueckoil CUCTEMBI XHMHUYECKHX
sanemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOWCTB XMMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyMnaMm U nepuojiaM. 3HaueHHe MePUoJAUIECKOro 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBsI3b. BUABI XUMHUYECKOW CBs3U (KOBAJICHTHAs
HEMoJIApHas U TOJSpHasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJECHTHOMN



XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DneKkTpooTpUunatebHOCTh. CTeneHb okuciieHus. oHbl: KaTHOHBI U @HUOHBI.

BemiectBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAJUIMUECKUX PpEHIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o agucnepcHbIX cucTteMax. MICTUHHBIE M KOJUIOWAHBIE pacTBOPBL. MaccoBas 40JIst
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THYHBIM
KJIacCaM.

Xumunueckass peakuus. Krnaccupukanuss XUMHYECKMX pPEaKIUil B HEOPraHWYEeCKOW H
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIUyHbIX (pakTopoB. OOpaTHMblE pEaKlUU.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIMSIOMIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Ipunnun Jlelllarense.

OnexrponuTtnueckas auccouuanus. CunbHble W cialble A1eKTposinThl. Cpeaa BOJIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IIETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

DKCHEpUMEHTAIBHBIE METOJIbI M3yUYeHHUs BEIIECTB M WX MPEBpAICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux siaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
Mozenel KPUCTAJUIMUECKUX pemEToK, HaOII0JAeHHe M ONUCAaHUE JEMOHCTPALMOHHBIX H
71a0b0paTOPHBIX OMBITOB (pa3jokeHHe MEepoKCHIa BOJOPOAAa B MNPHUCYTCTBHM KaTaln3aTropa,
OIpENIETICHUE CPelbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
WOHHOTO OOMEHa), MpOBEJACHUE MPAKTUUECKONW paboThl «BnusHuE pa3nudHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIB30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnbl. Ilomoxxenue HemeramnoB B llepuonnmueckoin cucremMe XHUMHYECKUX
anementoB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHs aToMoB. Du3nyeckue CBONCTBA
HEMETAIJIOB. AJUIOTPOIUSI HEMETAUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBAa BaKHEWIIMX HEMETa/IOB (TaJIOTEHOB, cepbl, a3otTa, (ocdopa,
yriaepoaa U KpEeMHHUS) U UX COSAMHEHUN (OKCUI0B, KHCIOPOACOACPIKAIIUX KUCIIOT, BOJIOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne BaXXHEMILINX HEMETANIOB U UX COCTUHEHUH.

Meramnel. [lonoxenue meramuios B Ilepuoguyeckoil cucteMe XMMUYECKUX 2JEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHSI JEKTPOHHBIX 000JIOYEK aTOMOB MeTaioB. OOmiue
¢uznueckue cBoicTBa MeTamwioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUECKUN Psf HAMpsHKEHUI
METAJJIOB.

XUMUYECKHUE CBONCTBA BaXXHEHIIMX METAJUIOB (HATpWid, Kaluid, KalblUd, MarHui,
AIIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUN.

O6mue crocoObl oMy4eHHust MeTalioB. [IpruMeHeHre MeTallioB B OBITY U TEXHUKE.

DKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX TMPEBpPALICHUN: H3yYEHUE
KoJulekinmu «MeTaluibl U CIUIaBbl», OOpa3I0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTaIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JaOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUIPOKCHAA ATIOMHUHHS C PACTBOpPAMHM KHUCJIOT U IIEJIOYel, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJUIOB).

Pacuérneble 3amaum.

Pacuérel maccel BemiecTBa mwin 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce uiu 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacyEThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CIIH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedueHNH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BUTUU MeAWIUHBL. [loHSATHE O HAyyHBIX METOJAaX ITO3HAHUS BEHIECTB M XUMHUYECKUX
peaKkuum.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIILIIEHHOTO TOJIYUYEHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KE€paMHKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUS U 3I0pPOBbE YEJIOBEKA: MpPAaBWJIA HMCIHOJb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH MpU U3y4eHHH OOIel M HEeOpraHM4eCKOW XMMHUU B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHMH, SBISIOMUXCS CUCTEMHBIMU I OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HaydHbIH (hakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJM3,  CHUHTE3,  KilaccupuKanus,  MEePUOAUYHOCTb,  HAOIIOJEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepusi, SHEPrus, macca, aroM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYEeCKU YpPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIeCTBa, (U3NYECKHE BEJIMYMHBI U €IMHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHEpabl, FTOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJbCKOXO35CTBEHHOE IIPOU3BO/ICTBO, MUIIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaT€pUajoB, JIEKTPOHHASI IPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOIPAMMLI 110 XUMHWU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOECHMS OOy4aroIIMMMCS
IIporpaMM cpejHero oomiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJIbTaTOB OCBOEHHS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYypE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOGHMS NpeameTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o06pazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJIMuue MOTHUBALIUU K 00y4EHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUKA 0a30BON HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCSl PYKOBOJICTBOBAThCSI B CBOEH AEATEIbHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHM, TIPUCYIIMMHU IIEJIOCTHOM CHCTEME XUMHYECKOTO
00pazoBaHus;

HaJIMYME MPaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIOCOOHOCTM CTaBUTh LEIH U
CTPOMTH JKU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHHUS INpeaMeTa «XHMHsS» JOCTUraloTCd B EIUHCTBE
yu4eOHOM M BOCHMTATENbHOW JAEATENBHOCTH B COOTBETCTBUM C T'yMAHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSAMM M HJEaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U IpaBWIaMH IIOBEJECHHS,
CIOCOOCTBYIOIIMMHU MpOLIEcCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOIO CTAHOBIICHMS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cOPMUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUYECKOW JESTeNbHOCTH OOy4aromuxcs M0 pean3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxxIaHCKOro BOCIIMTAHUSA.

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U NM03HABaTEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHKY U apr'yMEHThI APYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY M HAy4YHOMY HAclI€JUI OTEYECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO NMPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAyKH €CTh pe3yJbTaT JIUTEIbHBIX HaOII0ACHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSHHOTO TPY/a YU4EHBIX U PAKTUKOB,;



WHTEpeca ¥ IMO3HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIOIIEM aHaIHn3e
UH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOU XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEH 3J0poBOTO M Oe30macHoro obpasza >KHW3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOIo/IeHNs TPaBWJI OE30IMMaCHOTO OOpaIlleHusi C BEHIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATSIIHHOCTH;

MOHVMAHMS [EHHOCTH TMPaBWJI WHIAWBUAYAILHOTO ¥ KOJUICKTHBHOTO 0€30TIacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUH W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS ATKOTOJI,
HapKOTHKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIBHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTrUX BUAX JIEATEIBHOCTH;

YCTaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUICHUH MPaKkTUYEeCKUX 3aJad COLHaJIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASIM TPYyJa U pe3ysbTaTaM TPYI0BOH eITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyxayuieil mpodeccuu U peanu3aud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) HK0JI0rH4ecKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJIE, KAK UCTOUYHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTH HCIIONIb30BAHMS JOCTUKEHUI XUMHH JUIS PELICHUS! BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS NEHCTBHI, MPHUHOCSIIMX Bpel OKpYXKarolled MpUpOAHOI cpene,
YMEHHs POTHO3UPOBATH HEOIArONPUSTHBIE AKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUs PAa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMoOHATBFHOTO HAYYHOT'O MBIIIICHHS, CO3AaHUHU LEIOCTHOTO MPEACTABICHUS 00 OKpYXKaromeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMMM ISl COBPEMEHHOW LMBMJIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJICHHOCTH U BaXHOM pPOJIM B CO3/1aHUU HOBOW 0a3bl MaTepualbHOMN
KYJIBTYPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, THIIEBOH W HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBI,
o0ecTieYeHnn YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKAOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIpPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a U OOBACHEHHUS SIBJICHUHM OKPYXKAIOUIETO MHUpa U NMPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUUYECKUE 3HAHUS JUIsl PEeLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHHUIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUH 1O XMMHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3IuvHbIX cdepax mnpodeccnoHambHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XWMHUS» Ha YpOBHE
cpenHero o0miero oopasoBaHus BKIIOYAOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIMXCSA MEXKIUCIUILUIMHAPHBIE
(MexTpeMeTHBIS) OOIeHayYHbIC TTOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienpuKy METOJ0B MTO3HAHMS, UCTIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAay4HbIH (DAKT, TMPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOMI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (Tmo3HaBaTeNbHbIC, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreuynBatoniye QopMupoBaHue (GYHKIMOHATBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JatoluXcs;

CHOCOOHOCTh ~ OOYYalOIIMXCA  KCIOJIb30BaTh  OCBOEHHBIE — MEXIAUCUUIUITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE MACUCTBUA B IMO3HABATEIbHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKAIOT OBJIAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh M aKTyaJU3UpOBaTh MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpeNeNsaTh LeNu JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX JOCTHKECHHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C TOCTaBICHHBIMU LICTISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE TOHITHS JUII 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKALIUY BEIIECTB U XUMHYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK]y U3y9aeMbIMU SBIICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyXAcHHs (MHIYKTUBHBIC, JCAyKTUBHBIC, TI0 aAHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIC B XHMHH CHMBOJIMYCCKUE (3HAKOBHIC)
MO/IENH, TIPE0OPa30BBIBATH MOJICIBHBIE MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XUMHYeCKas (GopMysia, YpaBHCHHE XUMHUYCCKOW pEakIMu — TMPU PEIICHHHd YYeOHBIX
MMO3HABATEIBHBIX M MPAKTUYCCKUX 3ajad, MPUMCHITh Ha3BaHHBIC MOJICIIBHBIC TPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopMynHpoBaTh TENM W 3aJa4d  UCCIENOBAHUS, WCIIOJNB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIEHO CPOPMYTUPOBAHHBIE BOTIPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3HI TIO TTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXKJICHUN;

BIIQJICTh HaBBIKAMH CaMOCTOSITEJIbHOTO ITUTAHWPOBAHHUS M TPOBEICHUS YUCHUYICCKHX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIONATh 32 XOJ0M TPOIIEcca, CaMOCTOSTEIIHHO
MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyTupoBaTh OOOOIICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIICAOBAaHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOACTAHHOM
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW WCCIICIOBATEIBCKOM M TPOCKTHON NEATEILHOCTH,
MPOSIBIISITE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETIHbHOMY IIOMCKY METOIOB DPEIICHUS
MPAKTUYCCKUX 32/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/IOB IMIO3HAHHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpMaNuu (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHbIE TocoOusi, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIUIO PA3IUYHBIX BUIAOB U (OpM MpelncTaBieHHs, KPUTHUECKU
OIICHUBATh €€ JI0CTOBEPHOCTh  HEMPOTUBOPECUYHBOCTD;

(dbopMynHpOBaTh 3alpochl U NPUMEHATH pPa3IUUHBIC METOJbl TPU IMOUCKE U OTOOpE
nHpOpMaINU, HEOOXOMMOH IS BHITIOJIHEHUS YUEOHBIX 3a/1a4 ONPEICIEHHOTO THIIA;

MpUOOPETaTh OMBIT MCIOJIB30BAHHUS WHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYIO (POpPMY TpecTaBiIeHUs] HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM S3BIK B KadyecTBE CpEACTBA MpU pPadOTe € XUMHYECKOH
uHpopmalvel: TPUMEHATh MEXNpeAMeTHble ((PU3NYEeCKue M MaTeMaTHYeCKUe) 3HAaKu W
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI B XOJ€ IUANOra W/WIIN AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOU TMPEAJIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBINOJHEHUM XHMHUYECKOTO
JKCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanu3anyu y4eOHOTO TMpoekTa M (OPMYIHPOBATH BBIBOJBI MO pPE3yJabTaTaM IMPOBEAEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSIMHU.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJIATUBHBIMU JAeiiCTBUSIMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOIO IMO3HABATENIbHYIO JIESATEIBHOCTD,
omnpenenss €€ Leau U 3aJadd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATH
IpeaiaraéMblii aaropuT™ ACUCTBUM NPU BHIIOJHEHUM YYEOHBIX M MCCIEAO0BATEIbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX PEIICHUS ¢ YUETOM TOIYyUEHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATEIIbHOCTM Ha OCHOBE CaMOaHalIn3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MNPaKTHYEeCKUX 3aJad M HKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATaoIINe
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJia, BaJICHTHOCTb,
ANIEKTPOOTPHUIATENILHOCT, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, pajuKal, H30MepHus, U30MEpbl, TOMOJIOTHUYECKUN pPsid, TOMOJIOTH,
YTIEBOAOPO/IbI, KUCIOPOA U a30TCOJEpKaIUe COSTUHEHHS, MOHOMED, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUSI OPraHUUECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3IK XUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS, JIeXKAlllue B OCHOBE MOHHUMAHHS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SBIICHUH, (DaKTOJIOTMYECKHE CBEICHUS O CBOMCTBRAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHUYECKOH IeATeTbHOCTH YeJI0BEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITHH, yCTaHABIUBAThH
MX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PY OITMCAHUU COCTABA, CTPOEHUSA U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYI0 CHMBOJUKY AJIS COCTaBICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpalIéHHON) (GopMyll OpraHMYeCKUX BEIIECTB
Y YpaBHEHUW XMMHMUYECKUX PEaKUUW, U3rOTaBIUBATh MOJEIIA MOJIEKYJI OPTraHUYECKUX BEIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAATIE)KHOCTh U3YYCHHBIX OPTaHUYeCKUX
BEIIECTB MO HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KJIacCy/Tpynie COeIuHEHUI
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCIMHEHUS), JaBaTh UM Ha3BaHusA MO cuctemarndyeckoil Homenknarype (IUPAC), a takxke
NPUBOANTH TPHBHAJIBHBIE HA3BAHUS OTAEIBHBIX OPraHUYECKHX BEUIECTB (STHIICH, MPOTHIICH,
alleTWICH, STHICHIJHMKOJb, TJIHLEPUH, (EeHOd, (GopManbaeru, ameTalbIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTA, CTEApPUHOBAsE KUCIIOTA, TIIIOK03a, (pPYyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHATH MOJOXECHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa Juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILLIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAaHHOCTh YMEHHUH XapaKTepuU3OBaTb COCTaB, CTPOCHHE, (QUIUUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTENEH Pa3IMUHbIX KJIAaCCOB OPraHUUECKUX BEIIECTB
(MeTaH, 9TaH, OJTWICH, NPOINWICH, aneTwieH, OyraaumeH-1,3, MerwnOyramuen-1,3, OeH3o0I,
METaHOJI, 3TaHOJI, STUJIEHTJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJeru], MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
TCeHETHYECKYIO CBSI3b MEXAY HUMH YPaBHEHUSMHU COOTBETCTBYIONIMX XHMHYECKHX PEaKIUil ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HeTb, MPUPOMAHBIA Ta3, Yrojp), CHOCOOBI HUX MEpPepadOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

cOpMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIUMCICHUS 10 XMMHYECKUM YpPaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKIUN);

c(hOopMUPOBAHHOCTh YMEHHI BIIAJICTh CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEHICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHUI IJIAHUPOBATH M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJYUYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHuH, [[BETHbIC PEaKIMU OEJIKOB) B COOTBETCTBUU C MpPaBWJIaAMU TEXHUKH 0€30MaCHOCTHU
npu oOpallleHnu ¢ BellecCTBaMU U J1a0opaTOPHBIM 00OpyIOBaHUEM, MPEACTABIATH PE3YJIbTATHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3MPOBATH XMMMYECKYI HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopMauu, HTepHeT U Ipyrux);

C(OPMHPOBAHHOCTh YMEHUH COOJIOATh MpaBHJA HKOJOTHYECKU LEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOH JEATENBbHOCTU B ILEISAX COXPAaHEHHs CBOETO 3JI0POBbsS U
OKpY’KaIoIllel MPUPOIHOMN Cpenbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
OTpeNIeN€HHBIX OPraHMYeCKUX BEIIEeCTB, MOHMMas cMbicn mokaszarens [IJIK, mosicHaTe Ha
IIpUMEpax CIOCOOBl YMEHBIIEHUS M MPEIOTBPAIIECHUS UX BPEIHOIO BO3/IECHCTBHS HAa OPraHU3M
YEJI0BEKA;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CHENbIX M CAa0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIIOJIb30BAaTh pPENbe(HO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HeOpraHuyeckas XUMHS»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYECKOW COCTABIISIIOIICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B IO3HAHWH SIBIICHWH TPHPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (PYHKIMOHAIHLHOM T'PAaMOTHOCTH, HEOOXOIUMOU st
pelieHus: TMPaKTUYECKUX 3a]ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XHMHWYECKHX 3HAHWH, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOLINE
MOHATHSA (XMMHUYECKHI 3JICMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTATM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTh, CTEIEHBb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJCHTHAs, WOHHAS, METAJUIMYecKas, BOJOPOIHAs),
KpUCTaJUTMYeCKasi  peméTka, THIBI XAMHYECKHX  PEaKIUid, pacTBOpP,  AJIEKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAsT NHUCCOIUAINS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMHYECKOM  peakluMH, XHMHYECKO€ paBHOBECHE); TEOPHUM W  3aKOHBl  (Teopus
AIEKTPOJIUTHUECKON AucconManuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHWS U TMPEBPAILECHUS SHEPTrUu MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHHU, MHUPOBO33PEHUECKHE 3HAHUA,
JeXalue B OCHOBE IMMOHUMAaHMS MNPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBJICHHIA,
(akTosoruueckrue CBEICHHUsI O CBOWCTBAX, COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUUECKON NESATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAHABIMBATD
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNUCAHUU HEOPraHMYECKUX
BEIIECTB U UX MpPEBpaIlleHU;

c(OpMUPOBAHHOCTh YMEHUU HCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJISi COCTaBICHUS
dbopMyn BelIIeCTB M ypaBHEHUN XUMUYECKHX PEaKIHil, CHCTEeMaTUYEeCKYl0 HOMEHKIATypy
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKHX BEHICCTB (YrapHbld Tas,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECTh, HeraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT H
ApyrHe);

c(OpMUPOBAHHOCTh YMEHH ONPEAETATh BAICHTHOCTh U CTENIEHb OKUCIICHHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIGHTHAs, HOHHA,
MeTaJTn4yecKasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAIUITMUYECKON PEImIETKU KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJsSpHAs, MOHHAs, METaJUIMuecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHHIA;

chOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAMIEKHOCTh HEOPTraHUYECKUX BEIIECTB
M0 UX COCTaBY K ONpeAenEHHOMY KIacCy/TpyIre CoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAIUIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHUI pacKpblBaTh CMBICT THepuoanyeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



C(OPMHPOBAHHOCTh YMEHUH  XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos [lepuoandeckoii cucteMbl XUMHUYECKUX 1eMeHToB /1. .
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JIEKTPOHHBIC OPOMTANIN», «IHEPrEeTUYECCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHYECKHX ODJIEMEHTOB M HX
COEMHEHMH Mo nepuoaaM U rpynmnam [lepuoandeckoi cuctemMbl XUuMUYECKUX diemMeHToB /. U.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh (OMHUCHIBATH) OOIMIME XHUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEILIECTB pa3JIMYHbIX KJIACCOB, IOJATBEPXKJIaTh CYLIECTBOBAHHE
FEHETUYECKON CBA3M MEXJy HEOPraHMYeCKMMHU BEIIECTBAMU C IIOMOILBIO YpaBHEHU U
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3IUYHBIM
MpU3HakaM (YMCIy ¥ COCTaBy pearupyrollnX BELIECTB, TEIIOBOMY 3(QeKkTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YYaCTUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUM COCTABIIATh YPABHEHUS PEaKUi pa3IU4HbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuil MOHHOIO OOMEHa, yUUThIBasl yCIOBUS, IPU KOTOPBIX ATH
peaxkuuu UAYT 10 KOHIIa;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPHKAAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACHO3HaBaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIHBHO-BOCCTAHOBUTEIBHBIX
peaKumii MOCPEICTBOM COCTABJIEHHS JIEKTPOHHOTO OajlaHCa ITUX peaKIHii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEeakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTEp CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun JlelllaTense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKUE IPOLECCHI, JIEXKAILIUE B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEPHOM KHUCIOTHI, aMMMAKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHU 00 OOMIMX HAYYHBIX NPHUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHMH IPOBOAUTH BBIYUCIEHHUS C MCIOJIb30BAHUEM HOHATHS
«MaccoBas JI0Jsl BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHWH TIa30B IPU XUMHUYECKHUX
peakuuax, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IMpaBUia MOJIb30BAHUS XMUMUYECKON MOCYI0N U
1a0opaTOpPHBIM 000PYIOBAaHUEM, A TAK)XKE MpaBUiIa OOpAILEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMU IO BBIITOJHEHUIO Ja00PATOPHBIX XUMUUECKUX OIIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(paznoxeHue TNeEpOKCHJAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aropa, ONpEeAETCHHUE Cpeiabl
PacTBOPOB BEILIECTB € MOMOUIbI0 YHUBEPCATIBHOIO MHIUKATOPA, BIMSHHUE PAa3IHUHBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, peakIMd HOHHOIO OOMEHa, KaueCTBEHHbIC PEaKIMU Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy no Ttemam «Metamuiby U «HemeTamuib») B COOTBETCTBUMU C TpaBWJIAMH TEXHUKU
0€301MacHOCTH NpH 0OpaIlleHNH ¢ BELIECTBAMU U JJAOOPAaTOPHBIM 000PYA0BaHUEM, MTPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (hopMe 3aluCH YpaBHEHUIl COOTBETCTBYIOLIMX
peakuuii u GOpMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(OpMALHIO,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MAaccOBOM KOMMyHMKaluu, VHTepHEeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIONATh MpaBHIA HKOJOTHYECKH LEIECO00pa3HOTO
MOBEACHNUA B OBITY M TPYIOBOM [EATENBHOCTH B ILEJIAX COXPAHEHHs CBOEro 3/10pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens [IJIK, moscHATe Ha nmpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs OOYyYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/1aX MO3HAHUS BEIECTB U XMMUUECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBUIAIIMX OOYYAIOIIMXCA: YMEHHE HCIOJb30BaTh penbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xumMuueckux Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBo yacos
HaumeHoBaHue pa3aesioB U TeM JuexkTpoHHble (IU(poBLIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTsbI padoThI
Paszpnen 1.Teopernyeckue 0CHOBbI OPraHUYeCKON XMMHUH
IIpeameTr opraHm4eCKOM XMMHUH. .
P P (https://resh.edu.ru/subject/29/8)
11 Teopus cTpoeHUsI OpraHUIECKUX 3
coenuHeHuit A. M. byrieposa
Hroro mo pazmeny 3
Paspnen 2.Yriesogopoanbt
(https://resh.edu.ru/subject/29/8)
2.1 [IpenenbHbIe YTIEeBOIOPOABI — aTKAHBI 2
29 HemnpenensHble yriieBoI0pOIb: 5 1 (https://resh.edu.ru/subject/29/8)
' QJIKeHbI, AJIKa/IMEHBI, AJTKIHBI
23 ApOMATHHECKHE YIEBOIOPOEL 5 (https://resh.edu.ru/subject/29/8)
24 [TpupoaHBIE HCTOUHUKHI 3 1 (https://resh.edu.ru/subject/29/8)
' yIJ€BOJIOPOIOB U UX IepepaboTka
Utoro no pazueny 13
Paznea 3.Kuciopoacoaep:kamnue oprannieckue coequHeHUst
(https://resh.edu.ru/subject/29/8)
3.1 Cruptsl. DeHon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1 (https://resh.edu.ru/subject/29/8)

CrnoxHble 3¢upbl



https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8

(https://resh.edu.ru/subject/29/8)

3.3 YrneBoas 3
Wroro mno pazmeny 13
Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 (https://resh.edu.ru/subject/29/8)
Hroro mo pazmeny 3
Paspnen S.BbicokoMoJIeKY/ISIpHbIE COeIMHEHUSA

51 TMnactmacest Kayayk. Bonoka 5 (https://resh.edu.ru/subject/29/8)
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8

11 KVIACC

HaumeHoBaHue pa3aejioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LI (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoTsbI padoThI
Pasnen 1.TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuit
11 3akoH u [leproandeckas cucrema 3 (https://resh.edu.ru/subject/29/8)
' XHUMHYECKHX deMenToB JI. U.
MenneneeBa
12 CrpoenwueBerniectsa. MHOrooopasue 4 (https://resh.edu.ru/subject/29/8)
' BEILlECTB
13 XuMirteckie peaxiun 6 1 1 (https://resh.edu.ru/subject/29/8)
Hroro mo pazgeny 13
Pa3znen 2.Heoprannueckasi Xumusi
21 MeTaLiLL 6 1 (https://resh.edu.ru/subject/29/8)
29 HeMeTain 9 1 1 (https://resh.edu.ru/subject/29/8)
23 CBsi3b HEOPraHMYECKUX U OPraHUYECKUX 5 (https://resh.edu.ru/subject/29/8)
' BeIllECTB
Utoro no pazueny 17
Pasznen 3.Xummus u :Kn3HbL
31 S 4 (https://resh.edu.ru/subject/29/8)



https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/29/8

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie
Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIe HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipeamer opraHn4eckoi XUMHH, €€
BO3HUKHOBEHME, Pa3BUTHE U
3Ha4YCHHE

(https://resh.edu.ru/subject/29/8)

Teopust CTpOEHUSI OPraHUYECKUX
coequHeHnuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

(https://resh.edu.ru/subject/29/8)

[Ipencrasnenue o Kiaccuduxanuu
OpraHMYECKUX BEIECTB.
Homenknarypa (cucremMaruueckasi)
Y TPUBHAJIbHBIE HAa3BaHUs
OpraHUYECKUX BEILECTB

(https://resh.edu.ru/subject/29/8)

AnKaHBI: cOCTaB U CTPOCHUE,
TOMOJIOTHYECKUI pAaa

(https://resh.edu.ru/subject/29/8)

MertaH u 3TaH — OpocTeuIme
MIPE/ICTaBUTENH aJTKaHOB

(https://resh.edu.ru/subject/29/8)

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

(https://resh.edu.ru/subject/29/8)

OTUJeH U MPOMUJICH —
HpOCTGfII.HPIC MNpeACTaBUTCIIN
AJIKCHOB

(https://resh.edu.ru/subject/29/8)
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[Ipaktuyeckas padora Ne 1.
«HonyquI/Ie OTWJICHA U U3YUYCHUC
€ro CBOMCTB»

(https://resh.edu.ru/subject/29/8)

Anxanuensl. byraguen-1,3 u
MetminOyraauen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHBI

(https://resh.edu.ru/subject/29/8)

10

AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOEHMSI, TOMOJIOTUYECKHUM PS/I.
AueTuiieH —
MPOCTEUIINITIPEACTABUTEIIHATIKUHOB

(https://resh.edu.ru/subject/29/8)

11

Brrunciienus no ypaBHEHHUIO
XUMHUYECKON peaKiuu

(https://resh.edu.ru/subject/29/8)

12

Apenbl: O€H30J1 U TOJIYOJ.
TOKCMYHOCTH apeHOB

(https://resh.edu.ru/subject/29/8)

13

I'enernueckast cBSI3b
YTJI€BOIOPOJIOB, MPUHAICKAIIHNX K
pa3IMYHBIM KJIaccam

(https://resh.edu.ru/subject/29/8)

14

[IpupoHBIE HCTOUHUKH
YIJIEBOJOPOIOB: TIPUPOIHBIN T'a3 U
MOMyTHBIE He(TAHBIE r'a3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

(https://resh.edu.ru/subject/29/8)

15

[TpupoaHbIe HCTOYHUKU
YTJI€BOJOPOIOB: IPUPOAHBIN I'a3 U
MOMyTHbIE HeTSHbIC ra3bl, HEPTH U
MPOIYKTHI €€ nmepepaboTKH

(https://resh.edu.ru/subject/29/8)

16

KonTponpHas pabota no pazaeny

(https://resh.edu.ru/subject/29/8
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«YTIeBOA0POABD)

17

HpeﬂeHBHBIG OHOATOMHBIC CIIMPTHI:
METaHOJ U 3TaHoJI. Bopopoanas
CBSI3b

(https://resh.edu.ru/subject/29/8)

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH

(https://resh.edu.ru/subject/29/8)

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
(uznueckue 1 XuMU4eCcKHue
CBOWCTBA, IPUMEHEHNE

(https://resh.edu.ru/subject/29/8)

20

Anpaerunsl: GopManbaeTUI U
areTagbpIeTrul. AIIeTOH

(https://resh.edu.ru/subject/29/8)

21

OIHOOCHOBHBIE TIPE/ICTbHBIC
KapOOHOBBIC KUCIIOTHI: MypaBbUHAs
U yKCyCHast

(https://resh.edu.ru/subject/29/8)

22

[TpakTrueckas padota Ne 2.
«CBoiICTBa pacTBOpa YKCYCHOM
KHCTIOTBI»

(https://resh.edu.ru/subject/29/8)

23

CTeapI/IHOBaﬂ H OJICHHOBAasA
KHCJIOTBI, KaK IIpEACTaBUTCIIN
BBICIIINX Kap6OHOBbIX KHUCJIOT

(https://resh.edu.ru/subject/29/8)

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE
JIIEUCTBUE

(https://resh.edu.ru/subject/29/8)

25

CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE
KapOOHOBBIX KUCIOT. I 'napoaun3
CJIO>KHBIX 3(hUpOB

(https://resh.edu.ru/subject/29/8)
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JKupsr: runposns, npuMeHeHue,

(https://resh.edu.ru/subject/29/8)

26 1
OMOJIOTHYECKAsl POJIb KHUPOB
VTieBOIbl: COCTAB, KIIACCH(HUKALIMA. (https://resh.edu.ru/subject/29/8)
27 Bakneiiue npenctaBuTeNu: 1
TIIF0K03a, PPyKTO3a, caxapo3a
28 KpaxMa i IeITIoN03a KaK . (https://resh.edu.ru/subject/29/8)
IIPUPOIHBIE ITOTIUMEPBI
KonTtponbHas padoTa no pasaeny
29 «Kucnopoacoaepsxkarue 1 (https://resh.edu.ru/subject/29/8
OpPraHWYECKUE COCTUHEHIS
(https://resh.edu.ru/subject/29/8)
30 AMUHBI; METHWJIAMUAH U aHUJINH 1
AMHHOKHUCIIOTBI KaK aM(pOTEpHbIE (https://resh.edu.ru/subject/29/8)
31 OpraHUYECKHUE COCTUHEHUS, UX 1
ouonornyeckoe 3HaueHue. [lentunb
. BeIxn Kai IpHpOIEEIE . (https://resh.edu.ru/subject/29/8)
BBICOKOMOJICKYJISIPHBIC COCMHCHHSI
o (https://resh.edu.ru/subject/29/8)
33 CHOBHbIE IMOHATUS XUMUU 1
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH
OCHOBHBIE METO/IBI CUHTE3a (https://resh.edu.ru/subject/29/8)
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

XUMHUYCCKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

(https://resh.edu.ru/subject/29/8)

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrtema
XUMHUYeCcKnX djeMeHToB 1. 1.
MeHnaeneeBa, UX CBS3b C
COBPEMEHHOU TEOPUEN CTPOEHHUS
aTOMOB

(https://resh.edu.ru/subject/29/8)

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB U
WX COCIMHEHHH T10 TPyIIaM 1
nepuojiaM. 3HauYCHUE
MePUOANIECKOTO 3aKOHA U
CHCTEMBI XHUMHUYECKHUX DJIEMEHTOB
J.. MenpeneeBa B pa3BUTHH
HayKH

(https://resh.edu.ru/subject/29/8)

CrtpoeHue BellecTBa. XUMHYECKas
CBsI3b, €€ BHUJIBI; MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bopoponnas cBs3b

(https://resh.edu.ru/subject/29/8)

BanentHOCTE.
DIEeKTPOOTPULIATEIBHOCTb.
Crenenb okucieHus. Beriectsa

(https://resh.edu.ru/subject/29/8)
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MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

ITonsarue o AUCIICPCHBIX CUCTEMAX.
Uctunansie n KOJIJIOUIHBIC
pactBOopsl. MaccoBast 10J1s1
BELIECTBA B PaCTBOPE

(https://resh.edu.ru/subject/29/8)

Knaccugukanus u HoMeHKIIaTypa
HEOPraHU4eCKUX COCTMHECHUH.
I'eneTnueckas cBs3b
HEOPraHWYeCKUX BEIIECTB,
Pa3IMYHBIX KIJIACCOB

(https://resh.edu.ru/subject/29/8)

Knaccudukanus xuMmuaeckux
peaKkurii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXpPAHEHHUS MacCChl BEILIECTB;
3aKOH COXPaHEHHUS U MPEBPALICHUS
SHEPIruU MPU XUMHYECKUX
peaKkuusx

(https://resh.edu.ru/subject/29/8)

CkopocTts peakniuu. OOpaTumbie
peakiuu. XUMHYECKOe paBHOBECHE

(https://resh.edu.ru/subject/29/8)

10

[IpakTuueckas paborta Ne 1.
«BnusHue pa3nuyHbix GakTOpoB
Ha CKOPOCTh XUMUYECKOU
peaKium»

(https://resh.edu.ru/subject/29/8

11

DNeKTpoIUTHYECKAs TUCCOIHALIUS.
[ToHATHE O BOXOPOIHOM
nokasarene (pH) pactsopa.
Peakiiun moHHOTO OOMEHA.

(https://resh.edu.ru/subject/29/8)
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I'mpponus opraHnyeckux u
HEOPraHMYECKUX BEILECTB

12

OKHCIUTENTHHO-
BOCCTAHOBHTE/IbHBIC PEAKIINH.
[TonusiTre 00 MeKTpOIH3E
pacIuiaBoB U PacTBOPOB COJICH

(https://resh.edu.ru/subject/29/8)

13

KonTtponbHas padoTa no pasaeny
«TCOPCTI/I“IGCKI/IG OCHOBBI XUMHUN)

(https://resh.edu.ru/subject/29/8)

14

Mertamiel, UX MOJIOKESHUE B
[Iepuoaunueckoil cucreme
XUMHUYeCcKnX deMeHToB 1. 1.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIne
(hm3uYecKre CBOKCTBA METAIIJIOB

(https://resh.edu.ru/subject/29/8)

15

CrutaBsl METAJLIOB.
DIIEKTPOXUMUYECKUI P
HanpsHKEHUM METaIoB

(https://resh.edu.ru/subject/29/8)

16

XuMudeckre cBolcTBa
BOKHEHUIIINX METAIUIOB (HATPHH,
KaJIni, KaJIbIMi, Mardui,
ATIOMUHHK ) U UX COCTMHCHUM

(https://resh.edu.ru/subject/29/8)

17

XHUMHYECKUE CBOMCTBA XpOMa,
MEIN U UX COEINHEHUI

(https://resh.edu.ru/subject/29/8)

18

XHUMHUYECKHE CBOMCTBA IIMHKA,
JKejle3a U UX COeIMHEHU

(https://resh.edu.ru/subject/29/8)

19

[IpakTuyeckas padora Ne 2.

(https://resh.edu.ru/subject/29/8
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"Pemenue 3kcriepuMeHTaIbHBIX
3aj1a4 1o reme «Meramib"

20

Hewmeraiibl, X MOJIOKCHUE B
[Tepuonnueckoii cucreme
XUMHUYeCcKnX deMeHToB J1. 1.
MeHneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

(https://resh.edu.ru/subject/29/8)

21

du3nYeCcKue CBOMCTBA
HEMETAIJIOB. AJNIOTPOIIUS
HEMETAJIJIOB (Ha mpuMepe
KHCJIOpoJia, cepbl, hochopa u
yriiepoja)

(https://resh.edu.ru/subject/29/8)

22

XuMHUYecKre CBOMCTBA TaJOTCHOB,
CEphl U UX COCTMHEHUI

(https://resh.edu.ru/subject/29/8)

23

XuMudecKre CBOMCTBA a30Ta,
dhocodpa u uX coeTMHCHUI

(https://resh.edu.ru/subject/29/8)

24

XUMHUYECKUE CBOMCTBA yriepoa,
KPEMHUS U UX COCTUHEHUIM

(https://resh.edu.ru/subject/29/8)

25

[IpumeHeHne BayKHEHIIINX
HEMETAILJIOB M UX COCAMHEHUN

(https://resh.edu.ru/subject/29/8)

26

O00011IeHNE U CUCTEMATH3ALIUSI
3HaHM# 1o TeMe «Hemeramas».
Brruncnenus mo ypaBHeHUAM
XUMHYECKUX PeaKInii U
TEPMOXHUMHYECKHUE PACUETHI

(https://resh.edu.ru/subject/29/8)

27

IIpakTuyeckas padora Ne 3.

(https://resh.edu.ru/subject/29/8
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«PCH_ICHI/IG BKCHepI/IMCHTaJIBHBIX
3a7a4 o teme "Hemeramier"»

28

KonTponeHast paboTa o Temam
«Metamne»y U «Hemetawis)

(https://resh.edu.ru/subject/29/8

29

Heopranuueckue u opranuueckue
kucinoTsl. Heopranuueckue u
OpraHMYecKre OCHOBAHUS

(https://resh.edu.ru/subject/29/8)

30

AmMdoTepHbIe HEOpraHUYECKUE U
OPraHUYeCKUE COCTUHEHUS.
T'eneTnueckas CBA3b
HEOPraHWYECKUX U OPTaHHUYECKUX
BEIIIECTB

(https://resh.edu.ru/subject/29/8)

31

Pois xuMuu B o6ecrieueHun
AKOJIOTUYECKOM, SHEPreTUUYECKON 1
MUIIEBOM 6€30MacHOCTH, Pa3BUTUN
MEUIHBI

(https://resh.edu.ru/subject/29/8)

32

[IpencraBnenus: 06 oOMMX
Hay4HBIX MPUHIIAIIAX
MIPOMBIIIJICHHOTO TIOJTy4EHUS
BA)KHEHIIINX BEIIECTB

(https://resh.edu.ru/subject/29/8)

33

Yenosek B MHUPEC BEIIECCTB U
MaTCprajioB

(https://resh.edu.ru/subject/29/8)

34

XuMus u 3A0POBLEC UCIIOBCKA

(https://resh.edu.ru/subject/29/8)

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.Pymsuruc I'.E. Xumus. 10 knace: yde6. a1 001meo6pa3oBaT. OpraHu3anuii: 6a30Bblii ypoBEHB/
I'.E. Pymzutuc, ®.I'. ®enpaman. — 6 -e u3a...- M.:[IpocBemenne, 2019. .- 224 c.: un.

2.Pym3utuc I'. E. Xumus. 11 kmace: yue6. s 00meo0pa3oBat. opraHu3aiuii : 6a30BbIi
yposenb / I'. E. Pymsutuc, @. I'. ®eapaman. — 8-e uzn. —M. : [IpocBemenne, 2021. — 223 c. : wi.

3.I'apa H. H. Xumust. 3agaunuk ¢ «momouHIKOMY. 10 — 11 ximace : mocobue 1ist yqanmxcst
obmeoopasosar. yupexaenunii / H. H. I'apa, H. U. T'aGpyceBa. — 2-e uzn. — M : [Ipocsernienue,
2013. - 79 c.

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJA

1. Pymsutuc I'.E. Xumus. 10 knace: yue0. anso0meo0pa3oBar. opraHu3aimii: 6a30BbIid YpOBEHB/
I'.E. Pymsutuc, ®.I'. ®enpaman. — 6 -e usm...- M.:IIpocsemienne, 2019. .- 224 ¢.: wi.

2. Pymsutnc I'. E. Xumus. 11 knacc: yue6. mis o0meoOpa3oBaT. opraHu3aiuii : 6a30BbId
yposens / I'. E. Pymsutuc, ®@. I'. ®enpaman. — 8-e uza. —M. : [Ipocsemenne, 2021. — 223 c. : n.

3. Tapa H. H. Xumus. Ypoku B 10 kiacce : yue6. mocodue jyist o0mieo0pa3oBar. opraHu3amuii /
H. H. I'apa.— 2-¢ u3x., nepepad. — M. : [Ipocemenne, 2015. — 112 c.

4 Panenkuii AM. Xumus. dunaktuyeckuid matepuan. 10 — 11 kmaccsl : yue6.mocobue st
001eoOpazoBaT. opranu3aiuii : 6a3oBslil ypoBeHsb / A. M. Pageuxuii. — 5-¢ uza. — M.:
[Ipocenienue, 2016.-144 c.

5.I'apa H. H. Xumus. 3agauauk ¢ «moMontHukoM». 10 — 11 kimacc : mocoOue ajist ydaniuxcst
obmeoOpazoBart. yupexxaenuii / H. H. I'apa, H. U. 'abpyceBa. — 2-¢ uzn. — M : IIpocBemienue,
2013. - 79 c.

6. Pagenkuit A. M. Xumus. TpeHrupoBouHbIe U poBepouHbIe paboThl. 10 — 11 kmaccer: yued

nocobue s obeodpaszoBar. opranuzanuii / A. M. Papeukuii. — M. : [Ipoceemienne, 2021. - 80
C.: WI.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

FocynapCTBeHHa;I 06pa30BaTeJ'IBHa}I HJ'IaT(i)OpMa «Poccuiickasa QJICKTPOHHAA MIKOJIa»
(https://resh.edu.ru/subject/29/8)
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