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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpPETHETO 00IIero oOpazoBaHus pa3padoTaHa HA OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaqbHOM TroCynapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHSL OOYYAIOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIIETITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, TMOJy4yaeMO€ BBIMYCKHHKaMH  00IIeo0pa3oBaTebHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MNPUCYLIUX LEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHus. OTU ILIEHHOCTHU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpoIHOI cpene. Peanusyercs xuMudeckoe o0pa3oBaHUE 0O0YYarOMIMXCS HA YPOBHE CPEIHETO
o0miero oOpa3oBaHMs CPEACTBaMHU YUEOHOTO IpeaMeTa «XUMHs», COJIEpKaHHE M MOCTPOCHHE
KOTOpPOTO ONpEJENEeHbl B IMpOrpaMMe IO XUMHUU C Y4YETOM CHEUU(PUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesneil ¥ NPUHIMIIOB, XapaKTePH3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJIHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOMU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JJaHHE 1I€JI0OCTHOTO MPEICTaBICHUS]
00 OKpy: KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3HU
MEX]y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa
KU3HU KaKaoro ujeHa obmectBa. CoBpeMeHHass XMMHsI KaK HayKa CO3MJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM C OOmMMMH IeNSIMH M NPUHIUIAMH CPEIHEro o0Iero oOpa3oBaHUS
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOrO BKJIIOYEHHS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnstomuMu  npeamera «XUMUs» SBISIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CHCTeMa 3HAaHUM M0 HEOPTAHUYECKOW XUMHH (C BKITIOUEHHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOIas 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Marepuana W OOYCJIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUU Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHUYECKUX U SJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILECTB.
Caenenusi 00 u3y4aeMmblXx B Kypce BEHIECTBAX JAIOTCS B Pa3BUTHM — OT YTIJIEBOAOPOJOB O
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MIPEJICTABICHUS] O XUMUYECKON CBSI3M, KIIACCH(UKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHIMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS TEOPETHUECKUNW MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYCCKUX IO3UIINH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT o0OoOmiaromeil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX POTEKAHUS
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSTebHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K MPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHATH €€ JJIsl TOTIOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JJisi TOHUMaHUsI (HUITOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUS MPOTHBOPEUYM MEXIy HOBBIMU (paKTaMU U TEOPETUUYECKUMHU MPEANIOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PA3BUTHS W COIHAIM3AIMU OOYyYaOUTUXCS
MNPUHATBIE MPOrPaMMON MO XMUMHUHU MOAXOJAbl K ONPEACNICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHU MPoOJieM, MMONCKa, aHAIU3a 1
o0paboTku uHPOpMAIUK, HEOOXOMUMBIX M MPUOOPETEHHS ONbITa TNPAKTHUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHMNA KaK BaKHEUIEH COCTABIIAIOIICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIC MOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAaKOMIJICHHE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHpE BEIIECTB U XUMUUECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI Oe301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenpHas XapakTepUCTUKA LeJIed U 3aa4 U3y4YeHHUs IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B CHCTEME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS TNPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJEep)KaHUs OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS WX B PEATbHOW >KU3HU ISl pEUICHUs
MpaKTUYECKHX 3a]1ay.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MpeaMera «XUMHUsSD JTOMUHUPYIOIIEEe 3HAYEHHUE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

aganTanus  OO0ydalIMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUpA,
dbopMUpOBaHHE UHTEIVIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHHIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

dbopMupoBaHue y O0OyYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEIICHUS MTPOOIIeM,
MoWcKa, aHaiu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOIUMBIX Ui TPUOOpPETEHHS OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUYECKHX TTPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TpPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIE HH()OPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaIn3a y4eOHOW U HayYHO-TIOMYJIAPHONM HH(DOpPMAIINA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOJUMEI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U [TPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHUs, IIONOJHEHNS 3HEPreTUYECKUX PECYpCOB M COXPAHEHHUS IMPUPOIHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKUMHU SIBJICHUSMHU.

B coneprxanue mporpaMMbl 6HeceHbl membl, N3yYeHHE KOTOPHIX MO3BOJIUT 00YYaIOIIMMCS
OCBOUTbH IPOTPAMMYy C DJJIEMEHTaMH Y2ay0ieHH020 YpPO6HA. YKa3aHHbIE TEMbl IPONUCAHbI
KypCUBOM B TNporpamMme M JalOT BO3MOXKHOCTb YYallUMCS OOROJIHUMENbHO20 U3YYEeHUs
npeomema.

B y4yeOHOM maHe cpemHero oOmero o0pa3oBaHUs NpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHON 00aacTu «EcTecTBeHHO-HAYYHbIE IPEMETBD.

OO61iee yucioO 4acoB, OTBEAEHHBIX U U3YYEHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
oOmiero obpazoBanusi, coctaBisier 68 yacoB. CoriacHo y4eOHOMY IIaHy TMMHA3uH, MPEIMET
Xumus uszydaercs oOydaromumucs B 10 kimacce — 34 gaca kype «Opranndeckas XuMus» u 34
yaca Kypc «O011as 1 Heopranuyeckasi XuMus» (2 yaca B HEJIEII0).



COJEP)KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus: opraHnueckux coeauHenuii A. M. bytneposa,
e€ ocHOBHbIe TONOXKEHUA. CTpyKTypHbIE (DOpPMYIBI OpPraHMYECKHX BEIIECTB. | omonorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaTuyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIpEJICTaBUTENIEH KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BELIECTB M UX NPEBPALEHUN: O3HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELECTB, HaONIOJIEHHE M OMNHCAHHME JEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTEINN AIKAHOB: (PM3UYECKHE M XUMHUECKUE CBOMCTBA (pEeaKIMH 3aMEICHHS U TOPECHHS
uzomepusayuy, 0ecuOpUpoOBaHUs, YUKIUIAYUU, NUPONU3A, KPeKUuHea), HaX0XKJEHHe B IPUPOE,
II0JIy4YE€HUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkIuH TUIAPUPOBAHHS,
raJIOTEHUPOBAHUS, THApaTalluM, OKHUCIEHUA W noiaumepusauuu). [lpasuno Mapkosnuxosa.
Kauecmesennvie peaxyuu na 06otinyio céa3w. [lonyueHre u npuMeHeHHe.

Anxanuensl: Oytaguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIY4YEHHE M NIpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJISKAIIMMU K pa3IU4HbIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHbIE HE(TAHbIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepadboTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yromaby, MoaeIupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEIECHUE IPAKTHUYECKOW pPabOOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

I'enemuueckas c6:a3b MeAHCOY PA3NUUHBIMU KIACCAMU Y2N€8000P0008.
Kuciaopoacoaep:xamiue oprannyeckue coeInHeHus



[IpenenpHble OHOATOMHBIE CHUPTHL. M30Mepus u HomeHkaamypa. MeTaHol U ATAaHOII:
CTpoeHue, (U3NYECKHEe W XHMMHUYECKHE CBOMCTBa (peakuud C aKTUBHBIMH METaJUIaMH,
rajloOr€HOBOIOPOIaMH, TOPEHUE, Decudpamayuul, OKUCIEHUs, 63aUMOOeUCmEUe ¢ OP2aHUYeCKUMU
U HeopeaHudyeckumu Kuciomamu), TpUMEHeHue. BomopoaHble CBA3M MEXIy MOJIEKYIaMu
cnupToB. Kauecmeennas peakyus na 0OnoamomHsle cnupmel. JlelicTBUe METaHOJa U 3TaHoJIa Ha
OpraHHu3M 4Y€eJIOBEKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBIE CO MIETOYHBIMU METaJlJIaMU, KadeCTBEHHAs! peaKiis Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne Gpenona. eronghopmanvoecuonas cmoua.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (usnyeckue u
XUMHYECKHE CBOMCTBa (pEakUuu OKHCICHHS W BOCCTAHOBJICHHUS, KAaYeCTBEHHBIC PEAKIUH),
NOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefeibHbIE KAapOOHOBBIE KHUCIOTBL. M30Mmepus u HomeHKIamypa.
MypaBbHHasl U YKCyCHAasl KUCIIOTBI: CTPOEHUE, (hU3UYecKre U XUMUYECKHE CBOICTBA (CBOICTBA,
o0mume 11 Kjlacca KUCIIOT, peakius dTepuuKaIim), mojrydyeHie u npuMeHerne. CteapuHoBast
U OJICMHOBAsl KHUCJOTHI KaK IMPEICTABUTENM BBICHIMX KapOOHOBBIX KHCJIOT. MblIa Kak COJU
BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

YTneBopl: cocTaB, KIIacCU(PHUKAIHS YTIACBOAOB (MOHO-, TU- U MToJucaxapusl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (U3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM meau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXEHHME TJIIOKO3bl), HAXOXACHHE B IPUPOJIE,
npuMeHeHue, Ouosornueckas poib. @DortocuHTe3. Dpykroza Kak H30MEp TIIFOKO3BI.
Hucaxapuowi: caxaposza, manvmosza u jaaxkmo3sa. luoponuz oucaxapuoos. Haxoowcoenue &
npupooe u npumeHerue

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
Ou3nyueckue ¥ XUMHUYECKHE CBOWCTBA Kpaxmala (THAPOJIHN3, KAYeCTBEHHAs PEAKIHS C HOJIOM).
Tlonamue 06 ucKkyccmeenHbIX 86010KHAX (BUCKO3A, ayemammblli WENK).

OKclepUMEHTalIbHbIE METO/bl M3Y4YeHMs BELIeCTB M HUX IPEBpAIlleHUil: MpoBeJeHHE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcugoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom memu(ll)), ampaerunoB (oxucieHue
aMMMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAcTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuumu (Maccbl, 00BbEMa, KOIMYecTBa
HCXOJHOIO BEIIECTBAa MJIM NPOAYKTa pEaklMHU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO M3 UCXOTHBIX BEUIECTB WM TPOIYKTOB PEAKIINN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNS.

Amunbl. Obwasa ¢opmyna, u3omepus, HOMeHKIAmMYpa U @usudeckue Ce0lCmaa.
Xumuueckoe ceoticmea  anu@pamuyeckux amMuHo8: OCHOGHble ceoucmed. Auunun —



npeocmasumens — AMUHO8 — APOMAMUYECKO20  pAOa. AMHHOKUCIOTBI Kak aM(OTepHbIE
OopraHvueckue coevHeHusa. Pu3nueckue U XMMUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha MpUMeEpe
ITIUIKHA). Xumuyeckue c8oUCMEa AMUHOKUCTIOM KAK AMGOMEPHLIX OP2AHUYECKUX COeOUHEHUI,
peakyus noaukonoencayuy bruonornyeckoe 3HaueHue aMUHOKUCIIOT. [lenTusl.

benkn xak NpUpPOAHBIE BBICOKOMOJEKYJIIpHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHAsi CTPyKTypa OenKkoB. XHMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpalHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUs BELIECTB M MX IpeBpalleHuil: HaOiarofeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB NpH HarpeBaHWUU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIEC TOHATUS XUMHHM BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUHU, CPEOHAS MOJIEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHCHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITHH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS1 OTJEJBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAyuyHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3nuecKue BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTriIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpUajbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

OBIIAS U HEOPTAHUYECKASA XUMUS

TeopeTnyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOuTany, S-, p-, d- anemeHThl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOH(PHUTYpaIis aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema Xxumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsizb nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOYKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HauyeHue NEePUOIMYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJIEHTHAast
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEIIECTBA B pacTBOpe. Hacvlujennvie U HEHACLIWEHHbIE pPACMBOpPbl, PACMEOPUMOCHb.
Kpucmannocuopameoi.

Knaccudukanuss HeopraHnyeckux coeauHeHuid. HoMeHkIaTypa HEOPraHMYEeCKUX
BEILECTB. Tpusuanbhvie HA36AHUS OMOENbHLIX Npedcmagumeneli HeopeaHuuecKux Geuecms.
['eneTnyeckasi CBA3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAITUX K PA3TUUHBIM KJIACCAM.

Xumuueckass peaknusa. Kiaccudukanuss XMMUYECKHUX pEaKIUid B HEOPTaHMYECKOW M
OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaICHUs
SHEPrUM TMPU XUMHUYCCKUX PEAKIUsIX. Tennogvle 3pgexmvl  Xumuueckux peaxyuil.
Tepmoxumuueckue ypagHenusi.

CkopocTh peakmuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (aKTOpoB. [omocenHvle U
eemepoeennvie peaxkyuu. Kamanuz u xamanuzamopwvl. OOpaTHMble peakIuu. XHMHYECKOE
paBHOBecue. DaKkTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHUYECKOro paBHoBecus. [IpunHumn Jle
[Tatenne.

OnekTponuTHdeckas aucconuanusa. CUabHbIE M ciadbie 3aeKTposuThl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHCIas, HEUTpaiabHas, ImielodHas. [ uopoaus coneii. Peaxyuu uonHo2o
obmena.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Cmenenv okucienus. Okucaumens u
s6occmanogumens. Illpoyeccvl okucnenus u occmanosneHus. Baogwcnetiwue oxuciumenu u
soccmanogumenu. Memoo 3nexkmpoHHO20 Oananca. IDNeKmponiu3 pacmeopos U pAchidos
seuiecms.

DKCIEepUMEHTAIbHBIE METOJbI M3YyUYEHMsI BEHIECTB M WX MPEBpAIICHUMN: JEMOHCTpAIIUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJieliel KpPUCTAJUIMUECKUX pemEToK, HaOMIoAeHHe | ONHUCAaHWE JEMOHCTPALMOHHBIX U
a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTIpeieJIEHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOTO HHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKUX PEAKIIUMA, B TOM YUCJIE TEPMOXHUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilonmoxxenne HemerauioB B llepuogumdeckoit cucteMe XHUMHYECKHX
anemernToB JI. M. MennaeneeBa M 0COOEHHOCTH CTpoeHHsi aTomoB. Du3nmyeckue CBOWMCTBa
HEMETAIIOB. AJTOTPOMHS HEMETANIOB (Ha MpUMepe KUCIopoia, cephl, hocdopa U yriaeposa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHECHUI).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COEUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHUUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue



¢usndeckue cpoiicTBa MeTauioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUUYCCKHUHN Ps HaNPsSHKEHUN
METAaJIJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJUIOB (HATPUM, KaJWid, KajdblMd, MAarHUM,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

O61ue criocoObl Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3YUYEHHMS BEUIECTB M UX IPEBpAIllEHUN: H3ydEeHHE
KOJUIGKIIMM «MeTalabl M CIUIaBbl», OOpa3loB HEMETAJUIOB, PELICHHWE AKCIEPUMEHTATbHBIX
3aja4, HaONIOJeHWEe M  ONHCAaHUE JICMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMojielicTBUE TUAPOKCHIA aJIOMUHUS C PACTBOPAMHM KHCIOT U IIENOYel, KauyeCTBEHHbIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO HU3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Ui 00BbEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMHU BEUIECTB, pacuérhl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponb xuMuu B o0ecriedeHrnr 9KOJOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMUS BEIIECTB M XUMHUYECKHUX
peaKuHuii.

[lpencraBaenns 00 OOmIMX HAyYHBIX MPUHIUIAX TMPOMBIIUIEHHOTO TOJTYYCHUS
BaXHEHIIIUX BEIECTB. [IpombluiienHble cnOCOObl NOIYUeHUs. BANCHEUWUX 8eujecms (Ha npumepe
APOU3600CMEA AMMUAKA, CEPHOU KUCIOMbL, Memanoaa). [Ipomviuiiennvle cnocobvl noiyueHus.
Memainiog u Cniagos.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJIECKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIC yI0OpEHUSI.

XuMHS M 3[I0pOBbE 4YeJIOBEKa: MpaBUja HCIOJb30BAaHUS JIEKAPCTBEHHBIX IpPENapaTos,
npaBuiia 6€30MaCHOTO UCIIOIb30BaHMS MPEnapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzamust MeXIpeIMETHBIX CBS3EH MPHU U3YUYCHHH OOIEH U HeOpraHHYECKON XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK W TOHSTHH, SBISIIONIUXCS CUCTEMHBIMH JIJIsi OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe TOHSITHS: HAy4YHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJINW3,  CHUHTE3,  KiIacCU(pUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, SIBICHUE.

®du3nka: Marepus, SHEPrusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, YHEPreTHUYECKUN YpPOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TTOJIE3HBIE HCKOMAeMble, TOILUINBO, PECYPCHI.

TexHomorust: XUMHYECKast MPOMBIIIJIEHHOCTH, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SICTBEHHOE IIPOU3BOICTBO, NuUIIeBas
MPOMBINIICHHOCT, (papMarieBTU4ecKas MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUANIOB, 3JEKTPOHHAS] MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
IpOrpaMM CpeAaHero o0Iero o0pa3oBaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO0/.

B cooTBeTCTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLIUMMCS POCCUHCKOM Tpa’kIaHCKON HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKU XMUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHHCTBE
yueOHOIl M BOCIUTATEIbHOM JEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMHU ITOBEIEHHUS,
CHOCOOCTBYIOUIMMH TIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cPOpPMHUPOBAHHOCTh
ONBITa TO3HABATEIHHONM M TPAKTHYECKOW JESITETHHOCTH OOYYaIOUIMXCS TI0 pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYaIOIUMKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00sS3aHHOCTEH, YBaXKEeHUs K
3aKOHY Y TIPaBOIIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOUICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY W apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHOH e TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTEYECTBEHHOMH
XUMHU;

yBaKEHHUsI K IpOIEeccy TBOpYECTBA B 0OOJACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JOCTHKEHHsS] HAyKH €CTh PE3yJbTaT JJIMTENbHBIX HaOIro/AeHuil,
KPOIOTIIMBBIX IKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHME M IOCTYNKH CBOMX TOBapuIlEed C MO3ULMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEILCKOW JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHUECKOMY HM3Y4YeHHIO Mpo(eccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccur U peann3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEIOCTHOTO TPEACTABICHUSI 00 OKpY KaIoLeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOW POJIM B CO3JAaHUU HOBOM 0a3bl MaTepUaTbHOM
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHH YCIIEIHOro TPy1a U 3KOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJIOro 4jieHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U HCCIIEIOBATEIBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXmpeaIMeTHbIE) OOIeHaAYYHbIE TTOHSTHS, OTPaXKAIOIINE [IEJTOCTHOCTh HAYYHOUW KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPEHHE, DKCIIEPUMEHT U JAPYyTHE);

yHUBEpcaJbHble  y4eOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKaTHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QPYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSI  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIMILTUHAPHEIEC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4ueOHBIC JCWCTBHUS B IO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1aieHHe YHUBEPCAJIBLHBIMH YU€OHBIMH MO03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W  aKTyaIM3UpPOBaTh MPOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUH HX JOCTHKCHHUS,
COOTHOCHUTD PC3YJIbTATHI ACATCIBHOCTHU C IMOCTABJICHHBIMU LCIISIMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIS1 OOBSICHEHHS OTJIENIbHBIX (PAKTOB U SBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEYHUS B PacCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — TpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHI,

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JAUTEpaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBoyHble TmocoOusi, pecypchl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BHUAOB W (OpM MpencTaBieHHs, KPUTHUECKU
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, He0OOXOAUMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeIeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KadyeCTBE CPEJACTBA TPH paboTe € XUMHUYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI€ JTHAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIbHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBATH BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYUIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJIBHOCTM HAa OCHOBE CcaMoOaHalu3a |
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOM KapTUHBI MHpaA, POJIM XHMHUU B TO3HAHUU SIBICHUA NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTU, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
PCIICHHA MPAKTHYCCKUX 3adad U OSKOJOTHYCCKHU 000CHOBAHHOI'0O OTHOIIEHUS K CBOCMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BJIAJICHUE CHCTEMOM XHMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIOJAraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSPHBIA O0BEM, YIVIEPOJHBIA  CKEJeT,
GyHKIMOHAIbHAS TpyNNa, pajguKkail, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPUS CTPOCHHSI OPTaHUYECKUX
BemectB A. M. byTmiepoBa, 3akoH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PaKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, OJMyuYeHUH U 0€30MaCHOM MCIOJb30BAaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOHSITI/If/i, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMMCAHUU COCTAaBa, CTPOEHUS U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (OpMysT OpraHMYECKUX BEIECTB
Y ypaBHEHUNM XMMHYECKUX PEAKIMM, U3rOTABIMBATh MOJEIHU MOJIEKYJ OPTaHMYECKUX BEUIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/TpyIe COeInHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOJACpX AIIUEe COCAMHEHUs, BBICOKOMOJEKYJISIPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cucteMatudeckor HomeHkiatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPHUH, (eHOoN, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAsl KHCIIOTA, CTEApUHOBAs KHUCIIOTa, TII0K03a, (PYKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BeiecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MPEJICTABUTENICH PA3TUUYHbBIX KIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH30,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbAeTHI, MypaBbUHAsI U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMas, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIOTa), WUIIOCTPHPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHKH YTIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyb), CHOCOOBI MX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 MCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIHH);

c(OPMHPOBAHHOCTh YMEHHH BJIaZIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAaX HAYYHOT'O
NO3HAHUS, MCIIONB3YEMbIX B XHWMHUHU IPU M3YYEHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJISl IPUHSTHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
mabopaTOPHBIM 000PYIOBAHHEM, a TAKXKE MpaBUia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITHICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypalus OCIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, MPEJCTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH YpPaBHEHHUH COOTBETCTBYIOUIMX pPEAKIUNA H
(GOopMyIHpPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popMaluu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBMiIa SKOJOTMYECKH Iesecoo0pa3Horo
MOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbS M
OKpY’Karollel MPUPOIAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIE OPTraHH3MBI
OTpeNIeNIEHHBIX OPraHMYeCKUX BeLIecTB, MOHMMAas cwmbicia mnokazatens [IJIK, moscHATh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/IAaX MO3HAHHMSI BEIIECTB M XUMUYCCKUX SIBIICHUI;

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HEOpraHuyecKas XUMH»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHYECKOW COCTABJISIONICH €CTECTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMHUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBILUICHUST W KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
pelieHusT TPAaKTHUYECKUX 3aJad M SKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKyJa, MOIb, MOJSPHBI O0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHUYECKAs JUCCOLMALHUS, OKHUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS W TMPEBPAIICHUS DHEPTHUU MPU XUMUUYECKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJIUYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHUHU U O€30MacHOM HCIOJIb30BaHUHU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYESCKOMN JACATEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NMPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY JJII COCTABJICHHS
dbopMynl BelIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEMIECTB (yrapHbIii Tas3,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HeraméHas W3BECTh, MUTHEBAas COJa, MUPUT U
ApyTHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEISATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJUThdecKasi, BOJOPOJAHAs) B COCIWHEHUSX, TUIM KPUCTAUIMUECKOW PEMIETKU KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACCy/TpyIIe COeANHEHUN (MMPOCTHIC BEIIECTBA — METAJUIBI 1
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKIIHH;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JMYHbIX KJIACCOB, MOJATBEPKIATh CYLIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupylolIMX BELIECTB, TEMJIOBOMY d3(PQeKTy peakluu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAalEHHbIE YPABHEHUS pEaKlUii HOHHOIO OOMEHa, YUMThIBAsl yCIIOBUS, IPU KOTOPBIX 3TU
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX HNPUHLMIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKIMH BEIIECTB, TEIUIOBOrO 3(pdeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHHUHN COOMIOAATh MPaBUJIA MOJIb30BAHUS XUMHUYECKON MOCYAONU U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATh XUMHUYECKUNA JKCIIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XMMHYECKOro SKCIepHUMEHTa B (opMe 3almucH YpaBHEHUH COOTBETCTBYIOIIUX
peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4YaeMyI0 M3 pPa3HbIX HMCTOYHUKOB (CpEeACTBAa MAacCOBOM KOMMyHUKauuu, HHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeeIEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMS BEIIESCTB M XUMUYICCKUX SIBIICHUM;

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns mis 3anvcu XxuMuueckux (Gpopmyi.
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[Ipeamer oprannveckoi
xumun. Teopus cTpoeHUs
OPraHNYeCKUX COCTMHEHUN
A. M. bytneposa

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=l1fn4w508901445436

- c(hOpMUPOBAHHOCTh
[IEHHOCTHOTO OTHOIIEHHUS K
HUCTOPUYECKOMY W HAyYHOMY
HACJIEIUIO OTEYECTBEHHOMN
XUMHH;

- HHTEpeca U MO3HABATEeIbHBIX
MOTHBOB B TIOJY4YeHUH U
MOCJIEAYIOIEM aHajmn3e
uHpOpMalIUd O TEepPeIOBbIX
JOCTIKEHUSIX ~ COBPEMEHHOMU
OTCUYCCTBCHHOM XMMMUU,

- c(hopMUPOBAHHOCTH
MTOHUMAaHHUS cnenupuKu
XUMHH KaK HAayKH, OCO3HAHUS
e€ poau B (QOpMHUPOBAHUU
paIoHaIBHOTO HAyYHOTO
MBIIJICHHS, CO3aHUU
[[EJIOCTHOTO  TIPEJCTaBIICHUS
00 OKpy’)XKaromiemM Mupe Kak o
CJIMHCTBE TIPUPOJIBI "
YeNoBeKa,

yOSXKIAEHHOCTH B 0COOOM




3HAYUMOCTH XUMHUU JIA
COBpCMeHHOﬁ OUBUIN3alUH,

(6ecena, COOOIIIEHUS
ydamxcs)
Uroro no pazgeny
Paznen 2. YraeBoaopoabl
91 [IpenenvHbIe - c(OpPMHUPOBAHHOCTh
' yIJIEBOOPO/IbI — AJIKAHBI €CTECTBCHHO-HayYHOU
HenpenenbHble IpPaMOTHOCTH (CHTyallMOHHBIE
2.2 YTJIEBOIOPOIbL: ATKEHBI, 3ana+u, IIPaKTHKO-
AJTKAIHEHE], ATKHHE] OPHCHTUPOBAHHBIC  3aJlaHUS,
2
APOMATIICCKIE npoGiieMHOE 00yUYeHHE);
2.3 P CIIOCOOHOCTH CaMOCTOSITEITLHO
YTIEBOIOPOIBI
UCTIOJNB30BAaTh  XHUMHUYECKHE
3HaHUS JJIS pelIeHus mpobiem
http://school- B pealbHBIX  JKU3HEHHBIX
. CUTYyaIHsX;
collection.edu.ru/catalog Yaux,
. - UWHTEepeca K TIO3HAHWIO U
https://orgchem.ru/?yscli p -
MCCIIETIOBATEIIHCKON
d=l1fn4w508901445436
JEeSTEIbHOCTH (IPaKTHYECKue,
TIpHpOJTHBIE HCTOUHHKH nabopaTopHble paboThl, MUHU-
2.4 YTJIEBOJIOPOJIOB Ml HIX HCCCIIeNIOBAHNSA);
nepepa6oTka - c(OpMUPOBAHHOCTh
UHTEpECa K MPAKTUYECKOMY
U3YyYEHUIO npodeccuit
pa3IMYHOTO ponia
(mpodopuenTanmonHas

JIeATEIIbHOCTh, JKCKYPCHM Ha
NPEANPUATHS, BUPTYaJbHBIC
JKCKYPCHH, IIPOEKT




Hroro mo pazueny 13

Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust

«I[Ipodeccun, cBs3aHHBIE C
XUMUECH )

- TOTOBHOCTb K COBMECTHOM
TBOPYECKOM JeATEIIbBHOCTH
OpU  CO3JaHMM  Y4EeOHBIX
IIPOEKTOB, PELICHUM Y4EeOHBIX
U TI03HaBaTeNIbHBIX  3ajad,
BBITTOJIHEHUH XUMHUYECKHUX
OKCIEPUMEHTOB  (TPYIIIIOBHIE,
napHbie padoThI);

- [OHMMaHUEe TIJ00aJILHOTO
XapakTepa 9KOJIOTHIECKUX
pooieM, BITUSTHUS
HKOHOMHUECKUX MPOLIECCOB HA
COCTOSIHUE  HPUPOJHOM U
COLIMAJIBHOM CPEJIBL;
OCO3HaHUS  HEOOXOAMMOCTH
UCTOJIb30BaHUS  JTOCTHKEHUH
XUMHUU s pelieHus
BOTIPOCOB panroHaIHLHOTO
MIPUPOJIOTIOIB30BAHHS;
(cuTyalmoHHBIE 3aJauu,
poseBas urpa, 6eceza)

3.1 Crupter. @enon 3

39 Anwsaerunsl. KapboHoBbie 7

KUCHOTHI. CII0XKHBIE APHUPHI

3.3 VYrneBobl 3 1

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=11fn4w508901445436

- c(hopMUPOBAHHOCTH
KOMMYHHKaTUBHON
KOMIIETEHTHOCTH B y4eOHO-
HCCIIEN0BATEIbCKON
JIeATEIbHOCTH (rpymmoBas




pabora m pabora B mapax,
ydeOHass UCCIeIoBaTeIbCKas
JeSITeTLHOCTD npu
BBIMIOJIHCHUM  TPAKTUYCCKUX
pabor)

- COOJTFOICHUS TIPaBUIT
0e3omacHOTo oOpaIieHus ¢
BEIIECTBAMH B OBITY,
MIOBCEIHCBHOM KU3HU U B
TPYAOBOM JAEATEIBHOCTH
(mpakTHueckue,
nabopaTopHbIe pabOTHI,
CHTYaTHBHBIC 3a]1a4H))

Hroro no pasaceiny

13

Pasnen 4. AzoTcoaepxaiiye opraHudecKue coeIMHeHUus

41 AMUHBI. AMUHOKHUCIIOTHI.
' Benku

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=11fn4w508901445436

- c(OpPMHPOBAHHOCTh
€CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH (CHUTYyallHOHHBIC
3aja4u, MIPAKTHKO-
OpUEHTHpPOBAHHBIC  3aJaHUS,
npoOiieMHOE 00yUYeHHE);
CIIOCOOHOCTH CaMOCTOSITEIHHO
UCIIOJIb30BaTh  XHMHYECKUE
3HAHUSA IS PelIeHus: mpodiieM
B pCalbHBIX  JKU3HEHHBIX
CUTYaITUSX;

- WHTEpeca K IIO3HAHUIO U
HCCIIEI0BATEIbCKOU
JIESITENIBHOCTH (TPaKTUYECKUE,




naboparopHbie pabOThI, MHHH-

HCCCIICI0OBAHMS );

Hroro mo pazneny 3

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

- chOopMHUPOBAHHOCTH

CIIOCOOHOCTH OILICHUBATH
CHUTYAIlWH, CBSI3aHHBIE c
XUMHYECKUMH SIBIICHUSIMH, H
NPUHUMATD 0CO3HAHHBIE

51 [Imactmaccel. Kayuyku.
' Bonokna

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=11fn4w508901445436

pelieHus, OPHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE
HOPMBI M LIEHHOCTH;

COOIrOIeHUSA TIpaBUII
Oe3omacHoro oOpaiieHuss ¢
BEIIECTBAMU B ObITY,
NOBCEHEBHOM JKM3HU U B
TPYAOBOH AEATETLHOCTH
(mpobnemMHbIE BOIPOCHI,
aHaJIN3 CUTYaTHBHBIX 337124,
Oecema)

Hroro no pazaeny

OBUIEE KOJIMYECTBO YACOB
10 [TIPOI'PAMME

34




11 KJIACC

KoanuecTBo 4acoB DIeKTPOHHBIE Peamuzanus
HanmeHnoBanme
Koutposas  IIpakTu (undposbie) BOCIIUTATEIBHOI0
Ne i/ pa3iesioB U TeEM
Bcero HbIE yecKHe o0pasoBaTejbHbIe NoTeHIHAJIa ypoKa
NpOrpamMmbl
padoThI padoTbl pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
CtpoeHue aTOMOB. - c(hOpMUPOBAHHOCTh
[leproanyueckuii 3aK0H U [IEHHOCTHOTO OTHOIIEHHUS K
1.1 [Tepuoanueckas cucrema 3 HCTOPHUYCCKOMY M Hay4YHOMY
XUMHUYECKUX DJIEMECHTOB HacCICanIo OTE4YECTBEHHON
J1. 1. MeHnneneeBa XUMUH,
- HHTEpeca U MO3HABATEeIbHBIX
CrtpoeHue BeniecTna.
1.2 4 MOTMBOB B IOJy4YEHHH H
MHuoroo6pasue BemecTB
MOCJIeIYIOIIEM aHajmn3e
uH(poOpMallUd O MEpPelIoBbIX
. OCTMIKEHHSX  COBPEMEHHOMU
http://school- a . p
. OTE€YECTBEHHON XHMMHH;
collection.edu.ru/catalog b
. |- c(hopMUPOBAHHOCTH
https://orgchem.ru/?yscli PMHP o
MTOHMUMAaHUS crerupuKn
d=l1fn4w508901445436
XUMHH KaK HayKH, OCO3HAHUS
e¢ pomu B (HopMUpOBaAHHU
1.3 XUMHUYECKUE peaKUH 6 1 1 PALMOHATBHOTO HAYYHOTO
MBIIIICHHS, CO3/IaHUH
LEJOCTHOTO  MPEACTABICHUS
00 OKpy’KarollleM MHpe Kak O
€MHCTBE TIPUPOJIBI "
YEJIOBEKa,
yOSXKIEHHOCTH B 0COOOM
3HAYUMOCTH  XUMHH IS




Hroro no pazneny

Paznen 2. Heopranuueckasi Xumusi

13

COBPEMEHHOM IMBHIIN3ALINH;
(6becena, COOOIIIEHUS
yJaImuxcs)

2.1
2.2

Mertanibl

HewmeTramsl

2.3

CBs13b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=I1fn4w508901445436

- c(hOpMUPOBAHHOCTH
KOMMYHHUKATUBHOM
KOMIIETEHTHOCTH B  y4eOHO-
HCCIIEN0BATENBCKON
JIEeATEIIbHOCTH (rpymnmoBas
pabora um pabora B mapax,
yueOHasi HMccleoBaTeIbCcKas
JeSITETbHOCTh npu
BBITIOJTHEHUN  MPAKTUYCCKHUX
pabor)

- coOMI0IeHUs TpaBUII
6e30macHOro odpareHus ¢
BEIIIECTBAaMH B OBITY,
MOBCEIHEBHON XU3HU U B
TPYAOBOM AEATEIBHOCTH
(mpakTHUyeckue,
nabopaTopHbIE pabOTHI,
CUTYaTHBHBIE 337a4H))

Hroro no pasaeny

17

Paznen 3. XumMus U ;KN3HL

3.1

XUMUS U )KU3Hb

http://school-
collection.edu.ru/catalog
https://orgchem.ru/?yscli

- c(hOpMUPOBAHHOCTH
CITOCOOHOCTH OIICHUBATH
CHUTYaIUH, CBSI3aHHBIE  C




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

33

d=11fn4w508901445436

XUMHUYCCKHUMH SIBICHUSIMHU, U
NPUHUMATD OCO3HaHHbBIE
pelIeHUs, OpPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

coOJIrOIeHUs MpaBUII
Oe3omacHOTO  OOpameHus ¢
BEILIECTBAMHU B ObITY,

MOBCEIHEBHOW KWU3HU U B

TPYJIOBOH AESITENLHOCTU
(poGieMHBIE BOIIPOCHI,
aHaJIU3 CUTYaTUBHBIX 33/1a4,
Oecena)




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

Pa3znen 1. Teoperuueckue 0CHOBBI OPraHu4deckoi xumum (3 4)

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprann4eckoi XUMuu, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpOCHUST OpraHUICCKUX
coenunenuit A. M. bytneposa, e€
OCHOBHBIE ITOJI0KEHUS

HpeI[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(bI/IKaLII/II/I
OpTraHUYCCKUX BCIICCTB. HOMeHKJIaTypa
(CI/ICTeMaTI/I‘leCKaSI) " TPUBHUAJIBHBIC
Ha3BaHUA OPraHNYCCKUX BCIICCTB

Paspnen 2. Yraesogopoas! (13 u)

1

4

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

Meran u 23TaH  —  IPOCTEHILIHNE
MPEICTaBUTENN AJIKaHOB. Duznyeckue u
XUMHYECKHE CBOICTBa (peakiuu
3aMEIIEeHNs, TOPEHUS  U3oMepusayul,
0ecuOpuUposanis, YUKIU3AYUuu, nNuUpoau3d,
KpeKuHea), HaXOXJIEHHE B MPUPOJE,
MOJy4YEeHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, CBONWCTBA

OTUWJIEH U IPONUJIEH — MPOCTEUIINE




MPEJICTABUTENIN ATKEHOB. (PU3UYECKHe U
XUMHYECKHE CBOICTBA (peaKuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS,
TUApaTalu, OKUCICHUS U
nosumepusanun). Ilpasuno
Mapkosnuxosea. Kauecmeennvle peakyuu
Ha 06801iHYI0 cé:3b. Ilonydenue u
MIpUMEHEHUE.

[Tpaktuyeckas padora Ne 1. «Ilomyuenue
STHJIEHA U U3yYCHHE €r0 CBOMCTBY
Ankanuensl. bytaauen-1,3 u
meTminOytaauen-1,3. [lonydenue
CHUHTETHUYECKOT0 KaydyKa 1 pe3uHbI

10

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
TOMOJIOTMUECKUHN psil. AUETHIIEH —
IIPOCTEUIINN TPEACTABUTED AIIKUHOB

11

12

Bprunciienus o ypaBHEHUIO XUMUYECKOM
peaxiuu

ApeHbl: 6eH301 U TOIY0J]. TOKCHYHOCTh
apeHoB

13

['eneTnveckas CBS3b yTiIeBOJOPOIOB,
MPUHAJISKANTUX K PA3TMYHBIM KJlaccaM

14

15

[IpupoaHbIE HCTOUHUKH YTTIEBOOPOIOB:
TIPUPOIHBIN Ta3 ¥ MOIyTHBIE HEPTIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HCTOUHUKH YTTIEBOIOPO/IOB:
NPUPOIHBII ra3 U MOMyTHbIE HePTIHbIE
ras3sl, HepTh ¥ MPOJYKTHI €€ mepepaboTKu




16 KonTponpHas padora mo pazaeny 1

«YTIeBOI0OpOABDY

Paznen 3. Kuciiopoacoaep:xamniue oprannyeckue coeguenns (13 u)

[IpenenbHble  OJHOATOMHBIE  CIIHUPTHI.
H3zomepuss u nHomenxkramypa. BomopoaHas
CBA3b. MeTaHON W 93TAHOJ: CTPOCHHUE,
¢du3nueckne ¥W XUMHYECKHE CBOWCTBA
(peakuu C  aKTUBHBIMH  METaJJIaMH,
17 rajoreHoBOI0POiaMHu, ropeHue, 1
Odezudpamayuu, OKUCIeHUs,
g3aumooelicmseue ¢ OpeaHUyecKumMu u
HeopeanuyecKumu Kuciomamit),
npuMeHenue. Kauecmeennas peaxyusi Ha
0OHOAMOMHbBLE CRUPTNBL.

MHoroaToMHEIE CIIUPTHI: STUJICHTIIMKOJIb U

18 1
TJIMLEPUH
DeHoJI: CTPOCHHUE MOJIEKYJIbI, (HPU3UYECKUE

19 Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE. 1
Denongopmanvoezuonas cmoa.

20 Anpaeruasl: GpopMaibAeTua U 1
anetanbaerun. Kemonwvi. AnieTon
OHOOCHOBHBIE MTpe/iesibHbIE KapOOHOBBIE

21 KHUCIIOTHL. M30Mepus u HoMenKkiamypa. 1
MypaBbUHas U YKCYCHasl KUCIOThI

99 [IpakTuueckas padora Ne 2. «CBoiicTBa 1
pacTBOpa yKCyCHOW KHCIIOTBD)
CreapuHOBas U OJIEMHOBAsSI KMCIIOTHI, KaK

23 NPEICTaBUTENN BBICIINX KapOOHOBBIX 1

KHUCJIOT




24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ACHCTBHE

CrnoxHuble 3(hUpbl KaK TPOU3BOTHBIE
25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX 1
3upoB

XKupsl: TuApPONIN3, TPUMEHEHNE,

26
Ouosornyeckas pob KHPOB

VYrneBoabl:  coctaB,  Kiaccudukaims.
BaxHelimue TpeACTaBUTENN: TIIIOKO3a,
97 bpykTO3a. Jlucaxapuow: caxaposa.
maremoza  u  aakmosa.  ludponus
oucaxapuoos. Haxoorcoenue 6 npupooe u
npumeneHue

Kpaxman u memmono3a Kak HpPUPOIHBIC
28 nojgumepsl. [lonamue 06 UCKYCCMEEHHbIX 1
BOJIOKHAX (8UCKO3A, ayemamHulil WéNK).
KonrtponsHas pabota no pazaeny

29 «Kucnopoaconepxaine opraHuuecKue 1
COEZMHEHUS

Pasnen 4. A3oTconepxkaime opranudeckue coequHeHus (3 4)

AMUHBI: METUJIAMUH U QHUTUH.
Xumuueckoe ceoticmea anughamuyeckux
30 AMUHOB: OCHOBHble CBOUCMBA. AHUNUH — 1
npeocmasumens AMUHO8 APOMAMULECKO2O
paoa

AMWHOKHUCIOTHI KaK aM(l)OTepHLIC

31 OpTraHU4YC€CKUC COCANHCHUSA, UX
OuoJIoruyeckoe 3HaueHue. Xumuueckue

CBOUCMBA AMUHOKUCTIOM KAK amqbomepnbzx




OpcanHuU4ecKux coeduHeHuﬁ, peaxkyus
nOﬂuKOHaeHC(lL;uu HCHTI/II[BI

benku xak npupoaHsie

32 BBICOKOMOJIEKYJISIPHBIE COCUHEHUS 1
Pa3znea S. BoicokomoJieKky/IsipHble coelnHeHus (2 4)
33 OCHOBHBIC ITOHITUS XHMUH 1
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN
OCHOBHBIEC METOJIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI. 1
[IimacTmaccsl, kKay4dyku, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Paznea 1. Teopernueckue ocHoBbI Xxumu (13 1)

KoaunuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypamus aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
CUCTeMa XMMHYECKHX 3neMeHToB [I. U.
Memnpeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCTMHEHUH 10
rpyIIaM U nepuoaam. 3Ha4yeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemMenToB /.M. MeHieneeBa B
pPa3BUTUU HAYKU

Crpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoHas cBA3b

BaneHTHOCTh. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Tlonstue (6] JUCIICPCHBIX CUCTEMaAX.

HUctuHHBIE W KOJUIOWIHBIE  PacTBOPHI.
Hacvuyennvie u nenacviuyennvlie pacmeopul,




pacmeopumocms. Kpucmannozuopameoi.
MaccoBas o515 BeliecTBa B pacTBOpe

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCIUHEHUN. Tpusuanbhvie
HA38aHUsI OMOENbHbIX Npeodcmasumenell
Heopearuueckux gewyecms. I eHeTHUECKAs
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TMIHBIX
KJIaCCOB

Knaccupukanmss XUMHYECKHX peakiuii B
HEOPraHMYeCKOM M OpraHUYecKOM XUMMHU.
3aKOH COXpaHEHMs MAacChl BEIIECTB; 3aKOH
COXpaHEHHs W TIPEBPAIICHUS SHEPTHH TIPH
XUMHYCCKHUX Peakiusx. Tennosvie s¢hghexmot
Xumuueckux —peakyuu. Tepmoxumuueckue
VpasHeHus.

Ckopoctb peakiuu. [ omozennvie u
eemepozenuvie peakyuu. Kamanus u
kamanuzamopwvl. OOpaTUMbIe peaKIuHy.
XHMMHUUECKOE PAaBHOBECHE

10

[IpakTuueckas pabora Ne 1. «Bnusinue
Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIIMN»

11

DneKTpoauTHYeCKas auccoruanus. [lonsrue
0 BojiopoHOM Tokasarene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponm3
OpTaHU4YCCKUX U HCOPTraHNICCKUX BEIICCTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [ToHsATHE 00 DIIEKTpOIH3E
pacIiaBOB U pacCTBOPOB COJICH




13

KonTponpHas padora no pazaeny
«TeopeTrueckre OCHOBBI XUMHID

Paznen 2. Heoprannueckas xumus (17 u)

14

15

Merainel, ux nojioxenue B Ilepuoamyeckoit
CHCTEME XMMHYECKHX d1eMeHToB Jl. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3nyecKue CBOKWCTBa
METaJI0OB

CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKHUM AT
HANPSDKEHUN METalIOB

16

XUMHYECKHE CBOUCTBA BaKHENUIITNX
MeTaJuIoB (HATpHUH, KaJaui, Kajabllui, MarHuii,
AQTIOMHUHHK ) U UX COCIMHCHUM

17

18

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTMHEHNN

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COeIMHEHUN

19

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

20

HeMeTaJIJIBI, X IIOJIOKCHUC B
[Tepuoanueckoil cucteMe XUMUYECKUX
snemenToB 1. . Menneneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

22

du3nyeckre CBONCTBa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMeEpe
KHCIJIOpOJIa, cepbl, hocdopa u yriepoia)

XHUMHUYECKUE CBOMCTBA IAJIOTCHOB, CEPBI U UX




COEeIUHEHUI

23

24

XuMHYECKue CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHUI

XHUMHYECKUE CBOMCTBA yTIepo/ia, KpEMHUS U
UX CO€OUHEHUU

25

IIprumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

27

28

O00011eHNEe U cUCTEMATH3allKs 3HAHUH 110
TeMme «HemeTamneny. Berauciaenus mno
YPaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHYECKHE PACUETHI

[TpakTiueckas paborta Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Hemertanmmsi"y

KOHTpOJ’IBHaﬂ pa60Ta mo TeMaM «MeTajbhy
u «HemeTtannbn

29

Heopranuueckue u opraHnyeckue KuciaoThl.
Heopranunueckue u opranuueckue
OCHOBaHUS

30

AM@oTepHble HEOpraHu4YecKHe U
OopraHuyeckre coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

Paznen 3. Xumus u :ku3nb (3 4)

Ponb xumum B 0OecIieueHnH SK0JI0THIECKOM,

31 HHEPreTHUECKOM 1 MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MEIUIIMHBI
32 [IpencraBnenus 00 00X HAYYHBIX




MPUHIUIIAX TPOMBIILICHHOTO MOJIYYSHUS
Ba)KHEUIIINX BEIECTB

YenoBek B MHPEC BCIICCTB U MAaTCPHUATIOB

33

XHUMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

33




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A., AKITHOHEPHOE
o6mectBo «M3marenbetBo «IIpocBerenuex»

» Xumus, 11 kmacc/ I'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A., AKIHOHEpHOE
o6mectBo «M3marenbctBo «IIpocBerenuex»

METOAUYECKHUE MATEPUAJIbI IJ1S1 YYUTEJIA

O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Meroandeckoe mocoore — 6a30BbIi yPOBEHBY - M.:
Hpoda 2022 rox.

0O.C. I'abpuensn, N.I'. OctpoymoB, «O0m1as XuMus B TECTaX, 3a7adax, ynpaxHeHusx. 11
kiacce» — M.: lpoda, 2023 rox.

O.C. I'abpuens, I1.H. bepeskun, A.A. Ymakosa «Xumus 11 xnacc: Kontposiababie u
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

O.C. l'abpuensn, I'.I'. JIeicoBa, A.I'. BBenenckas «Xumus 11 knacc: HactonbHas kaura
it yautensi». Yacts 1 — M.: [Ipoda, 2019 rog.

O.C. T'abpuensn, I'.I'. JIeicoBa, A.I'. BBenenckas «Xumus 11 knacc: HactonbHas kaura
it yuutensi». Yacts 2 — M.: [Ipoda, 2022 rog.

0O.C. I'abpuensn, [1.B. Pemertos, N.I'. OctpoymoBa «3aiauu o XUMHUH U CIIOCOOBI X
pewenus» - M.: «/Ipoda», 2021rox.

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru/catalog

https://orgchem.ru/?ysclid=11fn4w508901445436

http://www.chemnet.ru/

http://www.chemnet.ru T"azera « Xumus» u callT 1y1s1 yauTens «5 uay Ha ypoK XUMHUK»
http://him.1september.ru Exunas komtekius IJOP: TpeameTHast KOJUTEKITUS « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE 3KCTIEPUMEHTHI:
xumusi. Komtekiust Poccuiickoro 061eo0pa3oBaTeisHOTO mopraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onuMIiaia mKkoJIbHAKOB 10 XUMHU
http://chem.rusolymp.ru Opranndeckast XuMusi: SIEKTPOHHBIN YUSOHHK [T CPEHCH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: 3JICKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUISIHK: XUMHUS

http://www.chemistry.ru JlucraniimonHas OJMMITHA/IA TI0 XUMHUH: TEIEKOMMYHHUKAITMOHHBIH
00pa3oBaTebHBIN MPOCKT



