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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero 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 DenepaabHOM TOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUI «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 OOy4eHUs, BOCIIUTAHUS U Pa3BUTH OOYUYAIOMIMXCS CPEACTBAMH y4eOHOTO MpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIIETITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHUKaMu  001Ieo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe 00pazoBaHue 00y4arONIMXCs Ha YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIaj B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHas XMMHs Kak HayKa CO3MJaTelibHas, KaKk HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTUUEcKOi, MHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMM IeNSSMM M TNPUHLIUIAMHU CpeIHEro ooiiero obpazoBaHuUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMUA» U «O01Ias 1 HeOpraHuyecKasi XMMUs, OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CrpykTrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Imas 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Marepuana W OOYCJIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U AIJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIIECCTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MPEJICTABICHHUS] O XUMUYCCKON CBSI3H, KJIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHHUS TEOPETHYECKHM MaTepuail u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX TTO3HIIHH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
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 JEeSATENbHOCTH YEJOBEKa, CIMOCOOCTBYIOT BOCIHTAHUIO YBaXKEHUS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJTHEHUsI 3HAHUMN, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI I MOHUMaHUsA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUHUN MEXKIYy HOBBIMU (PaKTaMH M TEOPETHUECKUMHU TMPEANOCHUTKAMU,
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 XMMHH TOJIXOJbl K ONPENENECHUI0 COJAEPKAHHUS M TOCTPOECHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHU MPoOJieM, MMONCKa, aHAIU3a 1
0o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMNbITa TMPAKTUYECKOH U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH Ba)KHOE MECTO B II03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CpeaHero oomero oOpa3oBaHMs, TpU  ONPEACICHHH COACPIKATEIbHOM
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 KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOM IMOAXOA 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 XUMHUYECKMX 3HAHUW KaK BaKHEUIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIC MOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIEHUN MHUPOBO33PEHUECKOrO XapakTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI 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 SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B IPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

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

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTHUKa LEelel U 3aJ1ad U3ydeHus IpeaMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTEME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS TNpPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJep: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
MpPaKTUYECKHX 3a]1a4.

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 MHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
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 BHUJIOB JIEATEIHHOCTH: PEHICHUS MPOOIIeM,
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 BIUSHUS BEIIECTB U XUMHUYECKUX 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, UCTIOIB30BaTh COBPEMEHHBIE HH()OPMAITMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHaIn3a y4eOHOW U HayYHO-TIOMYJISPHOM HH(DOPMAIIMA XUMUYIECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS IHEPreTUYECKUX PECYpCOB U COXpaHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYalLIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yuCiIO YacoB, OTBEAEHHBIX IS M3yUYEHHUs XUMUHU, HA 0a30BOM YpOBHE CpEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
KJ1acce — 34 yaca (1 qac B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B IIOJIYYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COEUHEHUSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — opraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuyecKas) M TpHUBHMAJIbHbIC HAa3BaHMA BAKHEMIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YUYEHMsI BELIECTB U MX MPEBpAICHUN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPAILECHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, OOyTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOPEHNs), HaXOXKJICHUE B IPUPOJE, OTYUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTeHIIne
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XUMUYECKHUEe CBOICTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IprpoaHbIil ra3 u nomnyTHble HETIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MPOIYKTHI €10 NepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJTy4Y€HHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanue opranuueckue coeAHHeHHs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHre. BogopoiHble cBsI3U MEXAy MOJIEKYJaMHu COUPTOB. JlelficTBHE METaHOIA U 3TaHOJIA
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBue Ha opraHu3Mm denoBeka. lIpuMeHeHue riuuepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peaklUuU OKHMCICHHMS M BOCCTAHOBJICHMsS, KayeCTBEHHBIE DPEaKLUu),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoIydyeHue U mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KHUCJIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. buosornyeckas posib KUpoB.

VYrneBopl: cocTaB, KJIacCU(PUKAIMS YTIAEBOAOB (MOHO-, 1U- U Mojucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoicTBa (B3ammojeiicTBie ¢ ruapokcuaom Mmeau(ll), okucneHrme aMMHAa4YHBIM PaCcTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKHCIeHHE 3TaHoja okcujaoMm menu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmaja C HOJOM), MpPOBEAECHUE IPAKTHUYECKOW paboThl: CBONCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NpUpOAHBIE BBICOKOMOJEKYJISIpDHBIE coequHeHus. [lepBuyHas, BTOpn4Has H
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIIBITOB: J€HATypalus OCJKOB IpU HarpeBaHHM, ILBETHBIC
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIHS U ITOJIMKOHCHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€ NMpU U3ydeHUM opranumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC MOHATHS: SIBIEHHE, HAy4yHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOIIUBO, PECYPCHI.

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpynnam M nepuojam. 3HaueHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsl U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU



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

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BEIIECTB. |'eHeTnyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YyYEHHs] BELIECTB M HUX MPEBpPALICHUN: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJIIJAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAAa BOJOpOJa B TNPUCYTCTBUM KaTalln3aTropa,
OMpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSAM XUMUUYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaeposaa).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUIIUX HEMETAIUIOB U UX COESIUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTayioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUHN DSl HAMpPsKEHUN
METaJIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX METAJUIOB (HATPUM, Kaiuil, KanblMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHHs] BELIECTB M UX NPEBpAIllCHUI: H3ydeHUe
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE THUAPOKCHIA AJOMUHUS C PACTBOPAaMM KHMCIOT U ILIENOYEH, KaueCTBEHHbBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOmMX HAayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJXYy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 knacce ocyuiecTBIseTCs Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYUHBIX MOHSATHMH,
TaK U HNOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTE3,  Kiaccu(uKkauus,  MEepUOJUYHOCTh,  HaONIOJEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, YHEPTeTUUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOIIUBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAs NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHUS OOy4YarOUIMMHUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIN MOAXO0/.

B cooTBercTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IIOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJULMNA 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LENU U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYydalolMXCcsl M0 pealn3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHHUs K
3aKOHY U TPaBOTOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY H apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPHH M TPAKTHYECKOTO MPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB;



UHTEpeca M II03HABATEJIbHBIX MOTHMBOB B IIOJYyYEHHMM M TIOCIEIYIOIEM aHaIU3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

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

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
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 (PU3NYECKOMY U IICUXUUYECKOMY 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-HCCIIEOBATEIbCKON 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, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4YEHHIO Mpo(deccHil 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
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

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(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE INPUPOJBI U YEIOBEKA, B IIO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXHOH pPOJIM B CO3JAaHMHM HOBOW 0a3bl MaTepUaIbHON
KYJIBTYPBI, PEHICHUH TII00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
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,
YMEHUs JAeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

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

MHTEpeca K NO3HAHUIO U HCCIIE0BATEIbCKOMN AEATENBHOCTH;

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.

METAINIPEJMETHBIE PE3YJIbTATBI

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

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JPYyTHE);

yHUBEpcaJbHble  y4ueOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYAIOIIUXCSl  WCIOJb30BaTh  OCBOCHHBIC  MEXIWCIMILIUHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4eOHBIC JACWCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTATHI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU



UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICNATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

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

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

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHSAX, (hOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XWMHUYECKOH pEakUMd — TpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbIX CYKJICHUH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (QOopMyIHUpoOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCSA B PA3NUYHBIX HCTOYHUKAaX WHpopManmu (HaAyYHO-TIOMYJISIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aQHAIM3UPOBAaTh HH(MOPMALIMIO PA3JIMYHBIX BHUJIOB U (OPM MpENCTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh OMBIT MCIIOIB30BaHMS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa INpu paboTe C XUMHUYECKOM
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J€HCTBHSAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C INpE3EHTAlMeil pe3yJbTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUN B XO7€ 00CYkIeHUS U 0OMEHA MHEHHSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYLIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3a/ladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYUIECTBIISIT CAMOKOHTPOJb CBOEHM JIEATENHHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJIM XHMMHUU B TO3HAHWUU SIBJICHUM TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PEICHHA TPAKTHYCCKUX 3ada4d U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHNE CUCTEMONM XHUMHWYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIA O0BEM, YIVIEPOJHBIA  CKEJeT,
byHKIIMOHAIbHAS TpYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psid, TOMOJOTH,
YTIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUS, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJTUHEHNUS); TEOPUHU U 3aKOHBI (TEOPHS CTPOEHUS OPTaHUYECKUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
OPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJOTHMUECKUE CBEIEHUS O CBOWMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MPU3HAKU HOH?ITI/Iﬁ, YCTaHaBJIMBAaTh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME TIOHATHUS IIPH OMMCAHUU COCTaBa, CTPOCHHUSA U
IPEBPALICHUI OPraHN4YECKUX COEIMHEHU;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMHUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMyJT OpraHMYECKUX BEIECTB
Y ypaBHEHUUM XMMHYECKUX PEAKIWM, U3rOTaBIMBATh MOJEIHN MOJIEKYJ OPTaHMYECKUX BEUIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNEéHHOMY KJacCy/TpyIme COeIMHEHUN
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAIlUe COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJHMKOIb, TJIMLEpHUH, (eHon, ¢GopMalabAerhl, aueTadbIerul, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

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

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

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEpPU30BaTh COCTaB, CTPOEHHUE, (HU3IUUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, mermnlOyramueHn-1,3, OeH301,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalIbIeTHa, MypaBbUHAS U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepPHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOIHOTO BEHIECTBA WJIM NPOIYKTa PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIIHH);

c(OPMHPOBAHHOCTh YMEHHH BJIaZIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAaX HAYYHOT'O
NO3HAHUS, MCIIONB3YEMbIX B XHMHUHU TpU M3YYEHHH BEIIECTB M XUMHYECKUX SBJICHHH
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHSATHS PEHICHNH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(peBpalleHus] OPraHNYEeCKUX BEIIECTB IpPU HAarpeBaHMHU, MOJYUYCHHE STHICHA U M3Y4YEHHE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JIaOOPATOPHBIM 00OpPYAOBAaHHEM, MPEICTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(GOopMyIHpPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmMaruu, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbS M
OKpY’Karollel MPUPOIAHON Cpelbl, OCO3HABATh OMACHOCTHh BO3ACUCTBUS HA JKUBBIC OPraHU3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAas cmbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMHU 37J0POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

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

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas W HeopraHuyecKas XUMHsD
OTPaKaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOM ist
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAUINYeCcKas, BOJOpOJHAs),
KpUCTANTMYECKas  pemeérKka, TUIBl XUMHUYECKHUX  PEaKIHid, pacTBOp,  AJIEKTPOJHTEHI,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON  peakluH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
JIEKTPOJIUTUYECKON auccouuanuy, nepuonndeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpaHEHHSI MAacChl BEUIECTB, 3aKOH COXPAaHEHHS W TPEBPAIICHUS SHEPTUU MPH XUMHUYECKHX
peaKImsx), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
Jexaliye B OCHOBE IIOHMMAaHMs TNPUUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SBICHHH,
(akToJIOrMUECKUe CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MacCHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTAHWIECKHUX BEIIECTB B OBITY M MPAKTHUECKOW I TEITHPHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIME MOHATUS MPU ONHCAHUU HEOPraHHMYECKUX
BEIIIECTB U UX MpEeBpaIleHUl;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBICHUS
dopMyn BemeCTB W ypaBHEHHH XWMHUYECKHUX pEaKIUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUs OTICIBbHBIX HEOPTaHWYECKHX BEIIECTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUaK, rameéHas M3BeCTh, HETaléHas W3BECTb, NMUTHhEBAs COJa, MUPUT U
ApyrHe);

c(OPMHUPOBAHHOCTh YMEHUH ONPEIEISATh BAJICHTHOCTD U CTETIEHb OKUCIICHUST XUMUIECKAX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBAa, BU XMMHUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHAs, MOJICKYJSIpHasi, MOHHAs, METaJUIMUecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPTaHMYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHMYECKHX BEILECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJITBbI, OKCHIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM paCKpbIBaTh CMBICT Mepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBSICHUTEIBHYIO H
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XMMUUECKUX 3i1eMeHToB []. U.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 10 nepuoAam u rpynnam Ilepuogudeckoil cucremMbl XUMHUECKUX 31eMeHTOB J[. 1.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUU, TMOATBEPKAAIOIINE KauyeCTBEHHBIM
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOIO OaaHca ATUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XUMHYECKHE TWIPOIECCHI, JIeKallhue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCIEHUS C UCHOJIB30BAaHUEM TOHSITHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILECTB C MOMOIILI0 YHUBEPCAIBHOI'O MHAWKATOPA, BIMSHUE PAa3IUYHbIX (DAaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIuH, peaklMd MOHHOTO OOMEHa, Ka4eCTBEHHBIC peakluu 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 XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJIM3MPOBATh XHMMHUYECKYI0 HH(pOpmaluio,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYAOBOM [EATEIbHOCTH B IEJISAX COXPAHEHUS CBOETO 3/I0POBbA U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anmucu XuMudeckux GopMyiI.

B ¢denmepanbHBIX ® pErHOHATBHBIX MPOIEIypax OICHKH KadecTBa O0pa30BaHUS
UCIIOJIB3YETCSl  MepeyeHb (KOAM(PUKATOP) paclpelnelEHHbIX M0 KJaccaM IPOBEPSIEMBIX
TpeOOBaHUIl K pe3yJibTaTaM OCBOECHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
o011ero o0pa3oBaHUs U AIIEMEHTOB COACPIKAHUS 110 XUMUHU.

IIpoBepsiemble TPeOOBaHMSA K pPe3y/IbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
nporpamMmmbl o xumuu (10 kaacc)

Kon IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
nposepseMor o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeHero o01mero 00pasoBaHus
0 pe3yJbTarTa

1 TeopeTuqecmle OCHOBBI opranuquKoifl XUMHUHU

11 CopMUpOBaHHOCTh MPEACTABIEHUH O XUMHYECKOHW COCTaBJIAIOIIEH
CCTGCTBCHHOHaquOfI KapTUHBI MHpPA, POJIHM XHMUU B IMO3HAHHUU SIBIICHUH
OpUpoabl, B (OPMHPOBAHUM MBIIUIEHUS M KYyJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATIBLHONW IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIIEHUs] TPAKTHUYECKUX
3aJa4 ¥ 9KOJIOTMYECKH O0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 370POBBIO U
MPUPOAHON cpeie




1.2

Brnagenne  cuctemMoll = XMMHYECKMX ~ 3HAaHUW, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOIIHE TIOHSATHS (Monekya, BaJICHTHOCT,
AIIEKTPOOTPHIIATEIIEHOCTh, CTEIIEHb OKUCIICHHSI, XUMHUYECKasl CBSI3b, MOIIb,
MOJISIpHAsi Macca, MOJIIPHBIA 00BEM, YIIIEpOIHBIN CKeleT, PyHKIMOHAIbHAS
rpyIIa, paguKkair, H30MEepusi, U30MEpbl, TOMOJIOTUYECKUAN Psijl, TOMOJIOTH,
YTIIEBOAOPOIBI, KUCIOPOA- M a30TCOACPIKAIINE COSAUHEHHSI, OMOIIOTUICCKU
aKTUBHBIC BelecTBa (YIJIEBOIBI, JKUPBI, OCIKH), MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOTO CTpOEHHUsI opranndeckux BerectB A.M. Bytiepoga),
3aKOHOMEPHOCTH, CHUMBOJHYCCKUH S3BIK XUMHHU, (DAKTOJIOTHYCCKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJYYCHUN W OE30MaCHOM HCIIOJIb30BAHHUU
BOXHEHIINX HEOPraHWYECKMX U OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUIECKOM JCSITEITLHOCTH YETIOBEKa

1.3

CdopMUpOBaHHOCTh YMEHUH BBISIBISITH XapaKTEPHBIC MPU3HAKU MOHSTHIA,
YCTaHABIMBATh UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLINE MOHITHUS
MpyU ONHWCAaHWU COCTaBa, CTPOCHUS U TPEBPALICHUN OPraHUYECKHUX
COeIMHEHUN

14

c(OpMHUPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHMX BEIIECTB M YpaBHEHHUH XMMHUYECKHX peakuuil,
M3rOTaBJIMBATh MOJIETIU MOJIEKYJI OPTraHUYECKUX BELIECTB I WUTIOCTpalun
UX XMMUYECKOIO U MPOCTPAHCTBEHHOI'O CTPOEHUS

1.5

ChopMupoBaHHOCTh YMEHHI yCTaHABIUBATh MPUHA/IEKHOCTh W3yUYEHHBIX
OpPraHMYECKHUX BEIECTB IO HMX COCTaBy U CTPOCHHUIO K OIpPeelIEHHOMY
KJIaccy/Tpynmne coequHEeHni (yriaeBoA0pOAbl, KUCIOPOA U a30TCOAepKalIIHe
COEIMHEHUS!, BBICOKOMOJIEKYJISIPHbIE COEIMHEHNUS), JaBaTh UM Ha3BaHMs 110
cucremarnueckoit Homenkinatype (IUPAC).

ChopMupOBaHHOCTb YMEHHsI OINpPENeNsATh BUIBI XUMHYECKOH CBS3U B
OpPraHUYeCKUX COeTUHEHUSAX (OJMHApHBIC U KPATHbIC)

1.6

ChopMHpPOBAaHHOCT, YMEHUS MPUMEHSTH: TOJOXKEHUS TEOPHUU CTPOCHUS
oprannyeckux BemecTB A.M. BbyrtiepoBa mis oOBsSICHEHHS] 3aBUCHMOCTH
CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MacChl
BEIL[ECTB

YriaeBoaopoabl. Kuciopoaconep:xauue " a30Tco/epIKaIme
OopraHuYecKue coeJuHeHus. BbICOKOMOJIEKY/IsIpHBIE COeTHHEHUSI

2.1

ChopMHpPOBAaHHOCT, ~ YMEHHWH  MPUBOJWTH  TPHUBHAJIBHBIE  Ha3BaHUS
OT/AENBHBIX OPraHWYeCKHX BEHIECTB (ITUJICH, TMPOMMICH, AaIleTUJICH,
STUJICHTJIUKOIbL, TJMIEpUH, (eHon, GopMalbaeru, areTalbIeTul,




MypaBbHUHas KUCIIOTA, YKCYCHasl KMCIIOTa, OJIEMHOBAs! KMCIIOTA, CTEapUHOBAs
KHCJI0Ta, TIII0K03a, (PPYKTO3a, KpaxmaJ, LeJUII0JI03a, TIIULIH)

2.2

ChopMHpPOBAaHHOCT,  YMEHUH  XapaKTEpPH30BaTh  COCTaB, CTPOCHHE,
¢bu3MYeCKHe W XMMHYECKHE CBOWCTBA THIHUYHBIX IPEACTABUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKHUX BeEHISCTB (METaH, 9TaH, JTHUJIECH,
MIPOIHJICH, arleTHIIeH, OyTaaueH-1,3, MetunOyranuen-1,3, 6eH30J1, METaHO,
ATAHOJI, STUJICHTJIMKOJIb, TJIMICPUH, (PEHOJI, aleTanbAeTu/l, MypaBbUHAS H
YKCYCHasi KHCJOTBI, TJIFOKO3a, Kpaxmall, IeJUII0JI03a, aMHHOYKCYyCHas
KHCJIOTA)

2.3

CdopMupoBaHHOCTh YMEHHUS WILTIOCTPUPOBATh T€HETUUYECKYIO CBSA3h MEXKIY
TUMHUYHBIMU MPEACTABUTEISIMU PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
YpaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMH C UCIOIh30BAHUEM

CTPYKTYPHBIX (hOpMYIT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepHU30BaTh HMCTOYHHUKHU
YTIIEBOJOPOAHOTO CHIPhS (HE(Th, MPHUPOJHBIA Ta3, yroyib), CIIOCOOBI X
nepepadoTKU U MPAKTUUECKOE TPUMEHEHHUE MTPOIyKTOB MepepaboTKu

XumMud M Ku3Hb. Pacuérnl

3.1

CdopMupoBaHHOCTh YMEHUU BIAJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO IIO3HAHUS, HUCHOJb3YEMBIX B XHMHH TPU H3YYCHUU
BEIIECTB U XUMHUYECKHUX SIBIICHUN (HaOMI0feHNe, U3MEPEHHE, IKCIIEPUMEHT,
MOJICTTUPOBAHUE), HCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS s
NPUHITHUS PEHICHUIH B KOHKPETHBIX YKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C
BEILECTBAMU U X TPUMEHEHUEM

3.2

ChopMupoBaHHOCT, ~ yMEHHUH  cOOMIOAATh  MpaBWia  IOJIb30BAHUS
XMUMUYECKOH MOCyZ0i U 1a0opaTopHbIM 000pYIOBaHUEM, a TAKXKe MpaBHIIa
oOpalleHuss ¢ BeleCTBAMU B COOTBETCTBUM C HWHCTPYKLUMSAMH TI0
BBITNIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB

3.3

ChopMHUpPOBAHHOCT, YMEHHH IUIAHUPOBATh M BBIOJHATH XUMHUYECKHUI
SKCIICPUMCHT (HpCBpaHleHI/ISI OpPraHM4YCCKUX BCUICCTB IIPpU HArpCBaHUH,
NOJyYeHHe HTUJICHAa U M3y4YeHHME €ro CBOMCTB, KayeCTBEHHBIE pPEaKLUU
OpPraHMYECKUX BEIECTB, JAEHATypalus OENKOB MpHU HarpeBaHHM, LBETHBIE
peakiuu OeNIKOB) B COOTBETCTBHH C NMpaBHJIAMU TEXHUKH 0€30MacCHOCTU MpU
oOpalleHMn C  BeUlecTBAMM W JIaDOpaTOpHBIM  00OpY/IOBaHUEM;
MNpEACTABIATE PE3YJIbTAThl XUMHYCCKOI'O0 JKCIICPUMCHTA B (bopMe 3armucu
YpaBHEHUH COOTBETCTBYIOIIMX peakluii U (OpMyIHpPOBaTh BHIBOIBI Ha
OCHOBE 3THX PE3yJIbTaTOB

3.4

ChopMupoBaHHOCT YMEHHUH NPOBOJUTH BBIUMCIEHUS I10 XUMHUYECKUM
ypaBHEHHsIM (Macchl, 00BEMa, KOJMYECTBA HCXOJHOTO BEIIEeCTBA WU
NPOJAYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJIHOTO M3
MCXOHBIX BEIIECTB W MPOJYKTOB PEAKIUH)

3.5

ChopMHpPOBAaHHOCT, YMEHUM KPUTHYECKH AaHAIU3UPOBATh XUMHYECKYIO
nH(pOpMaLIMIO, MOJYYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEACTBa MacCOBOM
uHpopmaruu, THTEpHET 1 Ipyrue)




3.6

CdopMupoBaHHOCTH ~ yMEHHI  COONIOJATh  MpaBWIa  DKOJIOTHYECKU
1eJIecO00pa3HOro MOBEICHHUS B OBITY M TPYAOBOW JCSTEIBHOCTH B LIEIAX
COXpaHCHHsI CBOETO 3J0pPOBbsS M OKpYXXAalOUIeW NPUPOIHON  Cpempl,
0CO3HABaTh OMACHOCTH BO3JICHCTBUS Ha KHBBIC OPraHU3MBbI ONPEICIEHHBIX
OpPraHWYeCKHUX BENIeCTB, MOHMMAasi cMbica mokaszarens [IJK (mpemensHO
JOMyCTUMOW  KOHIIGHTpAIMH), TMOSICHATh Ha INpUMepax  CIIOCOOBI
YMEHBIICHUS ¥ MPEJOTBPAIICHUS UX BPETHOTO BO3JCHCTBUS HA OPraHU3M
4eJIoBeKa

IIpoBepsiemble 3jieMeHTHI cogepskanus (10 kaacc)

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
1 Teoperuyeckne 0OCHOBbI OPraHUYeCKOH XUMHUU

11 [Ipeamer opraHMyeckoM XUMHUU: €€ BO3HMKHOBEHHE, Pa3BUTUE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOCHHUS OPraHUYECKUX
coenuHeHuit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2 CtpykTypHBIe  (OPMYJIBI  OPTaHUYECKUX  BEIIECTB. | OMOJIOTHS, W30MEpHS.
XuMH4ecKasi CBSI3b B OPTaHUYECKUX COCIUHEHHSIX — OJWHAPHBIC U KPaTHBIC CBS3H.
[IpencraBienue o knaccupuKay OpraHu4eCKUX BELIECTB

1.3 Homenknatypa opraHuuecKux COEAMHEHHN (cucTeMaTudeckas) U TpPUBHAIbHBIC
Ha3BaHUs BAKHEUIIIUX MPEICTABUTEINEH KJIACCOB OPTaHUYECKUX BEIIECTB

2 Yraesonopoabl

2.1 AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUUECKHUH psAl. MeTaH U 3TaH — MpOoCTeHIne
MIPEJACTABUTENH AJIKAHOB: (DU3UYECKHE U XUMUUYECKHE CBOMCTBA (PEaKIuy 3aMEIICHHS
Y TOPEHUs), HAXOXKICHUE B IPUPOJIE, MOTyUEeHUE U TPUMEHEHNE

2.2 AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psAA. OTUIEH M MPONHIEH —
npocTeiliie TpPeACTaBUTENN AallKeHOB: (U3MYECKMEe M XUMHYECKHe CBOICTBa
(peakuuy  TUOPUPOBAHMS, TaJOTEHUPOBAHUS, THUApPATAIlMH, OKHUCIEHUS W
MOJIMMEPU3AIUH ), IOTyUYeHHE U TPUMEHEHNE

2.3 Anxanuensl: OyragueH-1,3 u  wmerunOyraguen-1,3: cTpoeHue, BakHeHIIMe
XUMHUYECKHE CBOMCTBa (peakius moiuMmepusanuu). llomydyeHne CHHTETHYECKOTO
Kay4yyKa U pe3uHbI

2.4 AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psiA. ALECTHIICH —
MPOCTEUIIINN TTPEACTABUTENH AIKUHOB: COCTaB, CTpOeHUE, GU3NIECKUE U XUMUIECKHE
CBOMCTBA (p€aKkIMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, THUIpaTAlldd, TOPEHUS),
MOJTydeHUE U TIPUMECHECHHE

2.5 Apensbl. beHson: coctaB, cTpoeHue, pu3nyecKkre U XUMUYECKUE CBOMCTBA (peakiiuu

raJIOTEHUPOBAHUST M HUTPOBAHM), IMOJyYeHHE U TNpUMEHEeHHe. TOoJIyod: COCTaB,
cTpoeHHe, (U3NYECKHe W XUMHUYECKHE CBOMCTBAa (peakUuu TaJOreHUpPOBaHUS U
HUTPOBaHUs), MOJyYyeHHE U NpUMEeHEeHHe. TOKCHYHOCTh apeHoB. ['eHeTnyeckas cBS3b
MCXKAY yTJICBOJOpOAaAMHU, IPUHAATICKAINNMHU K PA3JIMYHBIM KjIacCaM




2.6

[TpupoaHbIE UCTOYHUKH YTIEBOIOPOJOB. [IpHpOmHBINA ra3 W MONMYTHBIE HEQTSHBIC
ra3el. Hedte m e€ mpoucxoxaeHue. CrocoObl mepepaboTku HEPTH: TEPEeroHKa,
KPEKUHT (TEPMUYECKUH, KaTAIUTUYCCKUH), mHpoiau3. [IpomykTel mepepaboTKu
HEepTH, MX TPUMEHCHHE B MPOMBIIUICHHOCTH W B ObITy. KamMeHHBIH yroiab u
MPOJIYKTHI €T0 repepaboTKu

Kucaopoacoaep:kamue oprannyeckKue coenHeHust

3.1

[IpenenbHbIe OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHOJ: CTpOeHue, pusnueckue u
XMMHYECKHE CBOWCTBA (peakUuu C aKTHUBHBIMH METaJJIaMH, T'aJlor€HOBOJIOPOJAMU,
ropeHue), npuMeHenue. BoiopoiHbie CBSA3M MEKy MoJIeKyJlaMu ciupToB. [lelicTBue
METAaHOJIA M JTaHOoJa HAa OpPraHu3M 4YelloBeKa. MHOroaToMHsbIE — CHHPTHI.
DOTUNCHTINKONIb W TJIHWICPUH: CTPOCHHE, (U3MUYECKHEe M XUMHUYECKHE CBOHCTBA
(B3auMOJEHCTBHE CO IICJIOYHBIMM ~METa/UIaMHM, KayeCTBEHHAs peakuus Ha
MHOTOaTOMHBIE

cnupthl). JlelicTBue Ha opraHu3Mm 4YenoBeka. [IpuMeHeHHe TIUIEpPUHA H
STUJICHTJIUKOJIS

3.2

®deHo: CTpoeHHE MOJIECKYIbI, (PU3MYECKUe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue penona

3.3

Anprerupl U KeToHbl. DopMallbIeTua, aneTaubACTHI: CTpPOeHHE, (U3NYECKHEe WU
XUMHYECKHE CBOICTBa (peakUu OKUCIEHUSI U BOCCTAHOBJIEHMS, KAauyeCTBEHHBIE
peakuun), noxy4eHue u NpuMeHEeHue

3.4

OI[HOOCHOBHBIG npCacC/IbHBIC Kap6OHOBLIe KHCJIOTHI. MypaBBI/IHaH U YKCYCHas
KHUCJIOTBI: CTPOCHHC, (I)I/ISI/I‘IGCKI/IG M XHMHYECKHE CBOMCTBA (CBOﬁCTBa, O6H_II/IC JI
KjlacCa KHUCJIOT, pCaKIusd 3TepI/I(1)I/IKaI_II/II/I), MOJIYUYCHHEC U IIPUMCHCHHC. CTeapI/IHOBaH n
OJICMHOBAA KUCJIOTBHI KaK IMPEACTABUTEIIN BBICIHINX Kap6OHOBBIX KHUCI0T. Mbla Kak
COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JeficTBHUE

3.5

Crnoxnble 3QUpPbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCJIOT. ['MAPOIN3 CIOXKHBIX
a¢upos. Kupsl. ['maponus xupos. [Ipumenenne xupoB. bruonornueckas posb )KUpoOB

3.6

VYrneBonpl: cocTaB, KilacCHU(UKAIUs YIJIEBOAOB (MOHO-, IU- W TIOJUCAXapPUIIBI).
['moko3a — mpocTedmuii MOHOcaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
du3nueckre W XMMHUYECKHE CBoOicTBa (B3ammojeiictBre ¢ rumpokcumoM Mmenu(ll),
OKHCJICHHE aMMHUA4YHbIM pacTBOpoM okcuja cepedpa(l), BocctaHOBIIEHUE, OpOKEHUE
[JIIOKO3bl), HAXOXJIEHWE B MpHUpOJAE, NPUMEHEHHE, OHOJOruYecKas poJib.
®orocunre3. @DpykTo3a Kak HU30Mep TIIIOKO3bl. Kpaxman u 1emnoio3a  Kak
npupoaHblie mnonuMepbl. CTpoeHHe Kpaxmajia H  Hemnoio3bsl. dusnueckue u
XUMHYECKHE CBOMCTBA Kpaxmaina (TUIpOIn3, KaYeCTBEHHAs PEAKIIHS C HOI0M)

A3oTcoaep:kaliye opraHuyeckne coeinHeHust

4.1

AMWHOKHUCIOTE KakK aM(bOTCpHBIC OpTraHU4YC€CKUC COCIUHCHUA. dusznueckue u
XUMHYECKHE CBOHCTBA aMHHOKHCIOT (Ha npumepe TJII/II_II/IHa). buonorunyeckoe
3HaYC€HHE aMHHOKHUCIOT. Ilentuabl

4.2

benxu xak IPHUPOAHBIC BBICOKOMOJICKYJIIAPHBIC COCIUHCHUS. HepBI/I'-IHafl, BTOpHUYHaA
U TpeTHYHas CTpyKTypa OenkoB. XHUMHYECKHE CBOICTBa OENKOB: THIPOJIU3,
JACHaTypanusa, KAUCCTBCHHBIC PCAKIINH HA OeJkn

BbicokomouiekyIsipHbIe COeIUHEHHUS




5.1 OcHOBHbBIE TOHATHSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEpPHU3aluU, CPEIHss MOJEKyJapHas Macca.
OcHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTUHEHHI — MOTMMepU3alus u
MOJIMKOHACHCALINS

5.2 OKCHepUMEHTAJIbHBIE METO/Ibl U3yUEHUS BELIECTB U UX NIPEBPALLEHUI: O3HAKOMJICHUE
¢ oOpa3mamMy TPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcCC, Kay4dyKOB.
IlonmyyeHue CHHTETUYECKOTO KayuyyKa U PE3UHBI

IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
nporpamMmmbl o xummuu (11 kiaacc)

Kon IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
npoBepsieMor o0pa3oBaTeIbLHON MPOrPpaMMbl CPeTHET0 00IIEero 00pa3oBaHMs
0 pe3yJibTaTa

1 TeopeTnyeckne 0CHOBbI XUMHH

11 Brnanenue  cuctemModl = XMMHMYECKMX  3HAaHMM, KOTOpas  BKJIIOYAeET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XMMHYECKUH DIIEMEHT, aToM, 3JICKTPOHHAs
obosiouka aroma, S-, p-, 0-3JIEKTpOHHBIE OpOMTAM AaTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTh, 3JICKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHHS, XUMUYEcKas
CBSI3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00BbEM, KpUCTAIIIMUECKAs PEIIéTKa,
TUTIBl XMUMHYECKUX pEaKIUil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC, DK30- U
SHAOTEPMUYECKUE, PEaKIUd HOHHOTO oOMEeHa), pacTBOp, SJIEKTPOJIHTHI,
HEDJICKTPOJIUTBHI, JJIIEKTPOJIUTHYECKAS JUCCOIAAIINS, OKHCIIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUECKON peaKkllii, XUMUYECKOE PaBHOBECHE);
TEOpUM U 3aKOHBI  (TEOpPUS  DIEKTPOJUTUYECKOM  JUCCOIHMAILINH,
nepuoanueckuii 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMUYECKHUH SI3bIK XUMUU, (PAKTOJIOTHYECKUE CBEIICHUS
O CBOWCTBaX, COCTaBe, TIOJYYCHMH U OE30MaCHOM HCIOJIb30BAHUH
BOKHEUIINX HEOPraHWYECKUX BEMIECTB B  OBITY H  MPAKTHYECKOU
JIeSITeJIbHOCTH YeJioBeKa

1.2 CpopMUpOBaHHOCTb yMEHMHM BBISBISATH  XapaKTepHble MNpPHU3HAKU U
B3aMMOCBS3b M3YUEHHBIX MOHSATHH, MPUMEHSATh COOTBETCTBYIOIINE MOHSATHS
IpU ONHCAHUM CTPOEHUS M CBONCTB HEOPTaHWYECKUX BELIECTB M HUX
MPEBPALICHH; BBISBISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MOHSTUAMU U
MIPEJICTAaBICHUSIMH JIPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

13 BnageHne OCHOBHBIMH METOJAaMU HAy4yHOTO IIO3HAHUS BEUIECTB U
XMUMUYECKUX  sIBIeHUH  (HaOirojeHue,  M3MEpeHHe,  OKCIEPHUMEHT,
MOJIEIUPOBAHKE)

14 ChopMupoBaHHOCTH YMEHHH ONPEENATh BAIEHTHOCTh U CTETIEHb OKHCICHUS

XUMHYECKUX DJIEMEHTOB B COCAUHEHHSIX pPAa3JIMYHOTO COCTaBa, BUJ
XUMHYECKON CBsI3M (KOBaJCHTHAs, WOHHAs, METaJUIMYeCcKasi, BOJOPOAHAS) B
COCTMHEHUSAX, THUIl KPUCTATUYECKOW pPEIMIETKH KOHKPETHOTO BeIIecTBa
(aToMHast, MOJICKYJISIpHAs, HOHHAS, METaJUTHYECKas )




1.5

ChopMupoBaHHOCTH yMEHHUH ONpEAENsATh XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM

1.6

CdopmMupoBaHHOCTh yMEHHs KJIacCU(UIUPOBATh XMMHUYECKHUE PEAKIHH 10
pa3jIMYHbIM TpU3HaKaM (YHUCIAYy M COCTaBy pearupyronuxX BelIecTB,
TerioBoMy 3G (HeKTy peakinu, U3MEHEHHUIO CTEIIeHEH OKHCIICHUS 3JIEMEHTOB,
00paTUMOCTH peakluy, YYacTHIO KaTallu3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUN COCTAaBISITh ypaBHEHUS PEAKUUN pPa3TUYHbBIX
TUIOB, TIOJHBIE W COKpAIlEHHBIE YPAaBHEHMsI pPEaKIHil HOHHOTO OOMEHa,
YUUTHIBAs YCIOBHUS, IPU KOTOPBIX ATH pEaKkLUu UAYT 10 KOHIIA

1.8

CopMUpOBAaHHOCTh  yYMEHHMH  MPOBOAUTH  PEAKLUH, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTaB pa3IMYHbIX HEOPTaHMUYECKUX BEIIECTB, PACIO3HABAThH
ONBITHBIM ~ MYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHMYECKUX BEIECTB

1.9

ChopMUpOBaHHOCTH ~ YMEHUH  pacKpblBaTh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKUHUA IOCPEACTBOM COCTABJICHUS  DJIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

ChopMupoBaHHOCTH yMEHUH OOBSCHATH 3aBUCHMOCTH CKOPOCTH XHUMHYECKON
peakuuu OT pa3INyuHbIX (aKTOPOB

1.11

CdopMupoBaHHOCTh YMEHUN OOBSCHATH XapaKTep CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHelTHero Bo3aelictus (mpunnuin Jle [llarensbe)

OO01as u Heopranuveckass XuMusi

2.1

ChopMupoBaHHOCTh YMEHUH pacKpbIBaTh CMBICH Mepuoauueckoro 3akoHa J1.1.
MeHeneeBa 1 JEMOHCTPUPOBATh €0 CUCTEMATH3UPYIOILYI0, OOBICHUTEIbHYIO
U MIPOTHOCTHYECKYIO (PYyHKIMH

2.2

ChopMHUPOBAaHHOCTh YMEHUN XapaKTEPU30BaTh IJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUUYECKHUX 51eMeHTOB 1—4 mepuonoB Ilepuoanueckoil cucTeMbl XUMUYECKUX
anemeHtoB JI.MI. MeHnneneeBa, UCHONB3ys TOHATHS «S-, P-, O-3J€KTPOHHBIC
opOUTaAIN»,  «IHEPreTHUYECKHE  ypPOBHU», OOBSACHATH  3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCIAMHEHHUM IO IepruojaM u
rpynnaM [lepuonnueckoit cucremsl xumudeckux daeMeHToB .M. Menneneesa

2.3

CdopMupoBaHHOCTH ~ YMEHHMI  XapakTepu3oBaTh  (OMHCHIBATh)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKMX BEMICCTB PA3JIUYHBIX KIIACCOB,
MOJITBEPKJIATh CYIIECTBOBAHUE TCHETHYCCKOW CBSI3W MEXKIY HEOPTraHUYCCKHMH
BEIECTBAMHM C TTIOMOIIbIO YPAaBHEHUH COOTBETCTBYIONIUX XUMHUYECCKHX PEAKIIHMA




2.4

ChopMupoBaHHOCTh YMEHHIA yCTaHABINBATH MPUHAUICKHOCTh HEOPTAHUIECKIX
BEIIECTB I0 HMX COCTaBy K OMNPEACICHHOMY KJIAacCy/TpyIIe COCIMHECHUI
(IpocThIE BEIIECTBa — METAUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAaHUS, KHCIOTHI,
aMmdoTepHbIC THAPOKCHIBI, COJIH)

2.5

ChopMupOBaHHOCTH YMEHUH HCIIONB30BaTh XMMHUYECKYIO CHMBOJIMKY JIJIS
coctaBiieHUs (OpPMyJ BEIIECTB MW YpPaBHEHMH XHUMHYECKHX PEaKIHH,
cucrematnueckytro Homenkinatypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJIEIbHBIX HEOPraHMYECKHUX BEIIECTB (YrapHbIi ra3, yrJIEKUCIbIM ra3, aMMHaK,
raiéHasi U3BeCTb, Heralu€Hasi U3BECTh, IUThEBAs COJA, IUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTH ~ YMCHHMM  XapakTepu3oBaTh  (ONMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHWYECKUX BEIIECTB pA3JIMYHBIX  KJIACCOB,
MOATBEPK/IATh CYHIECTBOBAHUE T'€HETUUYECKOW CBSI3M MEXAY HEOPraHMYECKUMU
BEII[ECTBAMH C IMOMOIIbIO YPAaBHEHUIH COOTBETCTBYIOIIMX XUMUUYCCKUX PEAKITUN

2.7

ChopMupoBaHHOCT YMEHMH IUIAHUPOBaTb M BBINOJHAT XUMHYECKUH
9KCHEPUMEHT (pa3iIoKeHUe EPOKCHIAa BOOPOia B MPUCYTCTBUM KaTalu3aTopa,
ONpPEACIIEHUE Cpeapl PpPacTBOPOB BEIIECTB C IOMOLIbI0 YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHHUE paA3IUYHbIX (AKTOPOB Ha CKOPOCTb XHMHUYECKOU
peakuuy, peaklUd HOHHOTO OOMEHa, KayeCTBEHHbIE peaklMu Ha cyiabdar-,
KapOOHaT- W XJIOPUJ-aHHOHBI, HAa  KATHOH  aMMOHMs,  pELICHHE
OKCIIEPUMEHTAJbHBIX 3a7ad 1o TtemaM «Meramiey u  «Hemeramnsl») B
COOTBETCTBUM C TpaBWIAMM TEXHUKH O€30MaCHOCTU TMpU OOpalleHuu cC
BEIeCTBAaMH U JIaOOpaTOPHBIM OOOPYZAOBAHUEM; MPEJCTABISATh PE3YJIbTATHI
XUMHYECKOI0 3KCIepuMeHTa B (opMe 3alucu YPaBHEHUH COOTBETCTBYIOIIHX
peakuuii 1 GopMyJIupOBaTh BBIBOIbI HA OCHOBE 3TUX PE3YJIbTaTOB

2.8

CdopMupoBaHHOCTh YMEHHI COOMIOIaTh MpaBUila TMOJTH30BAHHUS XUMUYECKOU
nocyfoi u 1abopaTopHBIM 00OpYJOBaHHMEM, a TaKXKe IMpaBuiIa oOpalieHus c
BEIIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMH TIO BBITOJIHEHHIO TaOOPATOPHBIX
XUMHUYECKHX OIBITOB

2.9

ChopMHUpPOBAaHHOCT, YMEHUW  XapaKTepU30BaTh XUMHYECKHE TIPOIIECCHI,
JIe)Kale B OCHOBE MPOMBIILICHHOTO MOJIYYEHHS] CEPHOM KHCJIOTHI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUUYECKHUX MPOoOIeMax XUMHUECKOTO MPOU3BOJICTBA

XHUMHA ¥ KA3HL. PacuéTnl




3.1

ChopMHpPOBaHHOCTh  TMPEACTABICHUH O  XUMHYECKOH  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XMMHUHU B TIO3HAHUU SIBICHUU
Opupoabl, B (QOPMHUPOBAHUHM MBIIUICHUS U KYyJIbTypbl JIUYHOCTH, €&
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOW MJisi PEHIeHHs] MPaKTHYECKHX
3aJa4 U SKOJOTMYECKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0POBbIO H
MIPUPOAHON cperie

3.2

ChopMUpOBAaHHOCTh yYMEHHA KPUTHYECKH aHAJIU3UPOBATH  XHUMHYECKYIO
UHPOpPMALIMIO, TOJYyYaeMyl0 M3 pPa3HbIX MCTOYHHKOB (CPEICTBa MAacCCOBOM
KOMMYHMKaK, IHTepHET u Apyrue)

3.3

CdopmupoBaHHOCTD yMEHUI coOiroaaTh npaBuiia 9KOJIOTHYECKU
1[eJI€CO00Pa3HOTO MOBEICHHS

B OBITY M TPYIOBOM NEATEILHOCTH B LIETSAX COXPAHEHMSI CBOETO 3JI0POBbS U
OKPY’KaIOIIeH MPUPOIHOMN Cpeibl

3.4

Oco3HaBaTh OMACHOCTb BO3JCUCTBUSI HA KUBbIE OPraHU3MBI ONPEICIEHHBIX
BEIIECTB, MOHUMasi cMbici mokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIEHUS W NPEAOTBPAIICHUS WX BPEIHOTO BO3JCUCTBUS HAa OpPraHU3M
YeJ0BeKa

3.5

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ IpOBOANTL BbIYHUCICHHUA C MHCIIOJIb30BAHUCM
MMOHATHA «MACCOBas H0JId BCIUICCTBA B PACTBOPEC», 00BEMHBIX OTHOIIEHHH ra3oB
IIpU XUMHYCECKUX PCAKIUAX, MACChI BCIICCTBA HIIN 00BEMA ra3oB 10 HU3BCCTHOMY
KOJIMYCCTBY BCIICCTBA, MACCC HUIIN O6’béMy OIHOT'0 U3 YUYACTBYIOIHX B PCAKIIUU
BCIICCTB, TCIIJIOBOI'O 3(1)(1)CKTa p€akiu Ha OCHOBE 3aKOHOB COXPAHCHUSA MACChI
BCIICECTB, IMPCBPAILLICHUA U COXPAHCHUA SHCPIrUn

IIpoBepsiemblie 3j1eMeHTHI coaep:kanus (11 kiacc)

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

TeopeaneCKne OCHOBBbI XMMHH

11

XuUMHUECKUH 3yieMeHT. AToM. Sapo aTtoma, HM30TOMbI. DJIEKTPOHHas 000J04Ka.
DHepreTHyeckue YpOBHH, IMOIYPOBHH. ATOMHBIE OpOHMTaNu, S-, P-, O-dJIEMEHTHI.
OcoOeHHOCTH pacIipe/ie/IeHUs] JIEKTPOHOB IO OpOMTalsiM B aTOMax 3JEMEHTOB
NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTYpalLHs aTOMOB

1.2

Ilepuoanueckuii 3akoH U llepumoamueckas cucrema XuMHUueckux anemMeHtoB JI.M.
MenneneeBa. CBs3p mnepuoguyeckoro 3akoHa u Ilepuogudeckoil  cUCTEMBI
xuMuyeckux snemeHTtoB [[.M. Menneneesa ¢ COBPEMEHHOM TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTHM HW3MEHEHHUsI CBOMCTB XUMHUYECKHUX JJIEMEHTOB U
00pa3yeMbIX UMH TMPOCTHIX U CIOXKHBIX BEUIECTB IO TPYMIIaM U TEpUoIaM. 3HAaYCHHE
MEPUOJUYECKOTO

3aKOHA B Pa3BUTHH HAYKH




1.3

Ctpoenue BemecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKON CBsI3U (KOBAJICHTHAs
HEeNoJIsipHasi ¥ TOJIApHAasl, MOHHAas, MeTajindeckas). MOHBI: KaTHOHBI U aHUOHBL
Mexanu3mbl 00pa3oBaHMsI KOBAJICHTHOW XHUMHYECKOH CBsi3M (OOMEHHBIA U
JIOHOPHOAKLIETITOPHBIH). BogopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpunaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemiectBa MOJEKYJISIpPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IIOCTOSHCTBA
cocTaBa BellecTBAa. THIBI KPUCTANIMYECKMX PEHIETOK. 3aBUCUMOCTb CBOMCTBa
BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIETKU. [IoHATHE O TUCIIEPCHBIX CUCTEMAX.

HcTruHHBIE U KOJUIOUMHBIE pacTBOPbI. MaccoBasi 10151 BEILIECTBA B PACTBOPE

1.6

Knaccudukanus Heopranmdyeckux coenuHeHuil. HomeHkiaTypa HeOpraHudeckux
BEIICCTB

1.7

Xumnueckas peakuus. Kimaccupukauss XuMHUECKUX PeaKkInii B HEOPTaHUYECKOH U
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
IIPEBPAILCHNS SHEPTUU IIPU XUMHUYECKUX PEAKIMIX

1.8

CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.9

OOpatumble peakiuu. XUMUYecKoe paBHOBecHe. DaKTOPhI, BIUSIONIUE HA COCTOSTHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense

1.10

DnekTponuTHdeckas auccoruanus. CHibHbIC U clla0ble JIeKTPOoauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIast, HEUTpaabHas, IIeI0YHast. Peakiimu HOHHOTO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu

Heopra}mqeacaﬂ XUMMUA

2.1

Hemeramnel. [lonoxenue HemetamioB B Ilepumoanueckoil cucTeMe XUMHUYECKHUX
anemenToB J[.MI. MenneneeBa u OCOOCHHOCTH CTpO€HUsS aToMoB. Duszndeckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAJUIOB (HA MpUMEpEe KHUCIOPOJa, CEpHI,
dbocdopa u yriepona)

2.2

XUMHUECKHE CBOMCTBA BAKHEHIINX HEMETAJUIOB (IajOreHOB, Cephbl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHs) U MUX COCIUHEHUH (OKCHJOB, KHCIOPOJCOAEPKALIMX KHCIOT,
BOJIOPOJIHBIX coeluHeHUH). [IpMeHeHe BaXHEHIIINX HEMETAJUIOB M UX COeIMHEHUN

2.3

Meramnsl.  [lonoxenne wmertautoB B [lepmoaudeckoil cucteMe XHMHYECKHX
sanemeHToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000J0YEK
atomMoB MetaiioB. OOmme Qusnueckue coiicTBa MeTayuioB. CrjiaBbl METalIOB.
DNEKTPOXUMHUYECKUN PsiJl HAIIPSHKEHUHA METaJIJIOB

2.4

XUMHYECKUE CBOMCTBA BAXKHEUINIWX METAUIOB (HATPUM, Kaluil, KalblUWd, MAarHUMH,
ATIOMUHHMA, IIMHK, XPOM, >Kelle30, MeAb) U HUX coeauHeHui. OOmme crnocoObl
noJtydeHus: MeTasuioB. [I[ppuMeHneHrne MeTauioB B OBITY U TEXHUKE

2.5

I'eneTndeckas CBS3b HCOPTaHUYCCKUX BCIICCTB, NPHHAMICKANIUX K Pa3IMIHbIM
Kj1acCaM

XuUMHA 1 KHU3HD

3.1

Ponp xumMum B 00ECHEUYEHHH OKOJOTHYECKOW, HSHEPreTHYEeCKOW U THIIEBON
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [lOHATHE O HAay4YHBIX METOJaX MO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIUI

3.2

[IpencraBinenuss o0 OOHMMX HAYYHBIX MPUHIUIAX TMPOMBIIUICHHOTO TOTYYEHHS
BaXHEHIIUX BemiecTB. YenoBeK B MHUpPE BEIIECTB W MaTEpUajoB: BaKHEUIIUE
CTPOUTENbHbIE MaTepuaibl, KOHCTPYKIIMOHHBICE MaTepHallbl, KpacKd, CTEKJIO,
KepaMHuKa, MaTepuanbl [Uisi DJIEKTPOHUKH, HAHOMATEPUANbI, OpPTaHUYECKHUe U
MUHEpaJIbHBIC YI00pEHUS




3.3 XUMHUS U 3J0pOBBE YEIOBEKA: MPaBUIIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MIPEMapaToB,
npaBuiia 6€30MacHOr0 KCIOIb30BaHUs IPENnapaToB OBITOBOM XMUMHUHU B TIOBCETHEBHOM
KU3ZHU

Jlst mpoBesieHusl EAMHOTO TOCYJaPCTBEHHOTO K3aMeHa M0 XUMHH HCIIOIb3yeTCs NepeueHb
(xonuukaTop) mpoBepseMbIX TPEOOBaHUMN K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTPAaMMBI CpEeTHETO 00IIero 00pa3oBaHus M SJIEMEHTOB COCPIKaHUSI.

IIposepsiembie Ha EI'D no xumun TpedoBaHus K Pe3y1bTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOIrPaMMbl CpeHero o0mero o0pa3oBanus

Kon [IpoBepsieMmblie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOEHMSI OCHOBHOM
npoBepsieMor | 00pa3oBaTebHON MPOrpPaMMbl CPEAHETO O0IIEro 00pa3oBaHus
0 TpeOoBaHUs

1 Bnagenne cucteMo XUMHYECKUX 3HaHHfI, KOTOpas BKIKOYACT:

11 OCHOBOIIOJIAraroIINe NOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOIIBI,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN ATOMOB,
OCHOBHOE U BO30YX/IEHHOE COCTOSTHHE aTOMa, HOH, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHULATEIBLHOCTD, CTEIEHb OKUCIICHUSI, XUMHYECKas CBA3b (O- U -
CBSI3b, KPAaTHBIE CBSI3MU), THOpUM3alUs ATOMHBIX OpOUTaIel, KpUucTaIMuecKas
peméTka, MOJb, MOJIIPHAS Macca, MOJISIPHBIA 00BEM, MOJISIpHAsT
KOHIIEHTpAaLUs, paCTBOPbI (UICTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KpUCTAJJIOTUAPATHI, YTIEPOIHBIN CKelleT, yHKIMOHAIbHAs TPpyIINa, pajauKal,
U30MepBl, CTPYKTypHas popMyiia, u3oMepus (CTpYKTypHasi, reOMeTpudecKas
(umc-, TpaHC-U30MepHsl), TOMOJIOTHUECKUN Psijl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCJIOPOA- ¥ a30TCOJIepIKAIINE COSMHEHNUS, OMOJIOTMUECKU AKTUBHbIE
BellecTBa (yriaeBoibl, XKUPbI, OEIKN), MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE COEIMHEHUS], KPEKUHT, pUGOPMHHT, TUIIBI XUMHUYECKUX
peakuuii (OKMCIUTENbHO-BOCCTAHOBUTEIBHBIE, IK30- M SHJOTEPMHUUECKUE,
peakIu HOHHOTo 0OMeHa, TOMO- U F'eTepOreHHble, 00paTHUMBbIE U
HeoOpaTHMBbIE), PaCTBOP, SJEKTPOIUTHI, HEITIEKTPOIUTHI, SJEKTPOIUTHYECKAS
JUCCOLUAIMs, CTENIEHb AUCCOLUAIINY, OKUCIIUTEIb, BOCCTAHOBUTEID,
ANEKTPOJIN3, CKOPOCTh XUMHUYECKOM peakliii, XUMUYECKOE PaBHOBECHE)

1.2 TEOPHUH U 3aKOHBI (TEOPHs] XUMHUECKOTO CTPOEHUSI OPTaHUYECKUX BELIECTB
A.M. BytnepoBa, Teopusl JNEKTPOIUTHYECKON nucconnanuu, [lepruoanueckuii
3akoH JI.M1. MenpeneeBa, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, MEPOBO33PEHUECKUE 3HAHUS, JIC)KAIIHNE

B OCHOBE NOHMMAaHUsI MPUUMHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUH,
COBPEMEHHBIE MPEJCTABICHUS O CTPOSHUH BEIIECTBAa HA AaTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIPHOM YPOBHSIX

1.3 IpEACTABICHUA O MEXaHNU3MaX XUMHUUYCCKHUX peaKm/Iﬁ, TEPMOANHAMHUYCCKUX U
KHUHCTHYCCKUX 3dKOHOMCPHOCTAX UX MPOTCKAHUA, O XUMUYCCKOM PABHOBCCHUH,
JUCTICPCHBIX CUCTEMAX

14 (I)aKTOJ'IOl“I/I‘-ICCKI/IC CBCIACHHA O CBOfICTBElX, COCTaBC, IMOJIYUYCHUHU U 0e30ImacHOM
HCIIOJIb30BAHUH BaKHEHIIIMX HCOPTaHNYCCKUX U OPTaHNYCCKUX BECIICCTB
B GBITy )41 HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.5 o01Ire Hay4YHbIC TPUHITUITEI XUMHUYECKOTO MPOU3BOJICTBA (HA TIPUMEPE
MIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHAKa, METaHOJIa, TEpepadOTKU HEPTH)

2 ChopMUpPOBaHHOCTH YMEHHH BBISIBIISATH




2.1

XapaKTepHbIC IPU3HAKU U B3aMMOCBSI3b U3YUYCHHBIX [IOHATHH, IPUMEHATD
COOTBETCTBYIOIINE NIOHATHS ITPH ONTMCAHUH CTPOEHUS U CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB U UX MPEBpPALICHUN

2.2

B3aHMMOCBS3b XMMHUYECKUX 3HAHUM C ITIOHATHIMHU U MNpCaACTAaBJICHHUAMU JAPYTUX
npeaAMETOB JIA 0o0Jiee 0CO3HAHHOI'0 IIOHUMAHHMS U O0BSICHECHHUS CYHIHOCTHU
MaTCpruaJIbHOI0 CAMHCTBA MHpa

ChopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh

HaUMEHOBAHUS XUMUYECKUX COCTMHEHUN MEXKyHAPOAHOTO COI03a
TEOPETUYECKOU U MPUKIIATHON XUMHUH U TPUBUAJILHBIC HA3BAHKS BEIIIECTB,
OTHOCSIIIUXCS K U3yUYEHHBIM KJIACCaM OPTaHUYECKUX U HEOPTaHUYECKUX
COCTUHEHUN

XMUMHAYECKYIO0 CUMBOJIMKY JJISl COCTaBICHUS (hOPMYJT HEOPTraHUYECKHUX BEIECTB,
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX)
(hopMyJT OpraHNYECKHUX BEIICCTB

CdopmupoBaHHOCTH YMEHHUS KJIaCCU(DUIIUPOBATH

HCOPraHN4YCCKUC BCUICCTBA, CAMOCTOATCIILHO BI>I6I/IpaTI) OCHOBAHUA U KPUTCPHUU
JJIA KJ'IaCCI/Iq)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHYICCKHX 00BEKTOB

4.2

OpPraHHYECKHE BEIIECTBA, CAMOCTOSTEIILHO BRIOUPATH
OCHOBAHUS ¥ KPUTEPUH LTS KIIACCU(DUKALIMU H3YIaeMbIX XUMHUECKUX
00BEKTOB

4.3

10 Pa3IUYHBIM MPU3HAKAM (YHCIY U COCTaBYy PEarupyrolIUX BELIECTB,
TEII0BOMY (D (EKTy peakiiu, U3MEHEHUIO CTEIICHEH OKUCIICHHS DJICMECHTOB,
00paTHUMOCTH peaklliy, YJacTHIO KaTallu3aTopa, mo 4uciy das)

CdopMHpOBaHHOCTh YMEHUSI XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHNUE aTOMOB
(B OCHOBHOM U BO30YKIEHHOM COCTOSIHUN) U HOHOB XMMHUYECKHX

anemeHToB 1-4 nepuonos Ilepuoaunueckoit cuctemsr .. MenzaeneeBa u ux
BAJICHTHBIC BO3MOXXHOCTH, HCIIOJIb3Ysl TIOHATHS S-, p-, (-2JIeKTPOHHbIE
opOHTAaNIN, SHEPreTUYECKHE YPOBHU

ChopMupoBaHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUH MO IepUoaaM 1
rpymniam

CdopmMrpoBaHHOCTh YMEHHUSI COCTABIIATh YPABHEHUSI XUMUUECKUX peakluil U
PacCKpBIBaTh UX CYIIHOCTh

7.1

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA TOCPECTBOM COCTABICHUS
ANEKTPOHHOIO OajlaHca 3TUX peaklui

7.2

YPaBHEHUS PEaKLMi pa3IMYHbIX TUIIOB; ITOJIHBIEC U COKPAILIEHHBIE YPABHEHUS
peakuuiit HFOHHOTO OOMEHa, YUUTHIBas YCIOBUS, IPU KOTOPBIX ATH
peaKku UAYT 10 KOHIA

7.3

peaKkIuii TUIPOIIN3a, PEAKINi KOMIUIEKCOOOpa3oBaHus (Ha IpuMepe
THIPOKCOKOMILJIEKCOB ITMHKA M aTFOMUHUS)

CpopMHUpPOBAaHHOCTH YMEHUS TTOATBEPIKIATH

Ha KOHKPETHBIX IIPUMEPax XapaKTep 3aBUCUMOCTH

PEaKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COETUHEHNUH OT KPaTHOCTH U THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3aUMHOTO BIUSHUSL aTOMOB M TPYIIIT
aTOMOB B MOJIEKYJIaX, a TAaKXkKe OT 0COOEHHOCTEH pearu3auy pa3InyHbIX
MEXaHMU3MOB IPOTEKAHUS PEAKIUN

8.2

XapaKTEpPHbIE XUMUYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
JKCIIEPUMEHTAMH U 3alIUCSIMU YPaBHEHUN XUMUYECKUX peaKkIuil

ChopMHUpPOBAaHHOCTH YMEHHS XapaKTepU30BaTh
COCTaB M BAYKHEHIIINE CBOMCTBA BENIECTB, MPUHAJICKAIINX K ONPEACTEHHBIM




KJIaccaM | IpyTIaM COeAMHEHHUH (IIPOCThIe BEIIECTBA, OKCUbI, THIPOKCUIBI,
COJIN; YTIICBOAOPOIBI, IIPOCTHIE AIPHUPHI, CHUPTHI, (PEHOIBI, aJTbACTUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(UPBI, KUPHI, YTIICBOJIBL,

aAMUHBI, aMHHOKHUCJIOTHI, OCTTKH)

10

ChopMupoBaHHOCTH YMEHHUS IPOBOJUTH PACUYETHI 10 XUMHUECKUM (popmMyiam
U YPAaBHEHUSIM XUMHUYECKUX PEAKLIUI C HCIOIb30BAHUEM (PU3HMUECKUX BEIUYUH

10.1

Macchl (00bEMA, KOIMYECTBa BEIIECTBA) MPOAYKTa PEaKIUH, €CIIU OJHO U3
WCXOJIHBIX BEILIECTB JaHO B BUJIE PACTBOpA C OIMpeneaEéHHON MAacCOBOM J0ei
pacTBOPEHHOTO BEIECTBA MJIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WM 00BEMHOM JT0JIH, BBIX0/1a TTPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOLLIEHUIN T'a30B

10.5

10 HAXOXICHUIO XUMUYECKON (hOPMYJIbI BEIIECTBA

11

Bianenne cucreMoi 3HaHHMM O METOAAX HAy4YHOIO ITO3HAHUS SIBJICHUN
IPUPOJIbI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX U YMEHHE IPUMEHSATh 3TH
3HAHUSA [IPU SKCIIEPUMEHTAILHOM HCCIIEI0BAaHUU BEIIECTB U JIs1 O0OBSICHEHUS
XMUMUYECKHX SIBICHUH, UMEIOIUX MECTO B MIPUPO/IE, TPAKTUUECKOM
JIeSITEJIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HU

12

CdopmupoBaHHOCTH YMEHUS

MIPUMEHSITH/HCIIOIH30BATh 3HAHMSI O COCTABE M CBOWCTBAX BEIIECTB IS
3KCIEPUMEHTAIBHON TPOBEPKHU THIIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEN
MPOTEKaHUs XUMUYECKUX PEAKIUN U MPOTrHO3UPOBAHUS BO3MOKHOCTEN UX
OCYIIECTBIICHUS; CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIs1 OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUM, UMEIOIIMNX €CTECTBEHHOHAYYHYIO PUPOY; IS
MPUHSITHSI TPAMOTHBIX PEIICHU MTPOOJIeM B CUTYAIIUSX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBaHHOCTH YMEHUS TUIAHUPOBATH

Y TIPOBOJIUTh XUMUYECKUN IKCIIEPUMEHT (TI0JTyuyeHHEe U U3yUeHHEe CBOWCTB
HEOPTaHNYECKUX U OPTaHHMUYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIINU
YIJIEBOAOPOIOB PA3IMUHBIX KJIACCOB U KUCIOPOJCOAEPIKALINX OPraHMUECKUX
BEIIIECTB, pEIIeHUE SKCIIEPUMEHTAIBHBIX 33124 10 PaCIIO3HABAHUIO
HEOPTraHNYECKUX U OPTaHMUYECKUX BEIIECTB) C COOIIOICHUEM

MpaBmJ1 0€30MacHOro o0palleHus C BeIeCTBaM U JIabOpaTOPHBIM
o0opyoBaHueM; (GopMyIupoOBaTh LIEIH UCCIET0BAHMS; IPEICTABIATH B
pa3nu4yHOi GopMe pe3ybTaThl IKCIIEPUMEHTA, aHATM3UPOBATh

U OLIEHUBATh UX JOCTOBEPHOCTD

14

CdopmMrpoBaHHOCTH YMEHHUS OCYLIECTBIISATH

LeJIeHANPaBICHHBIA TOMCK XUMUYECKON HH(POPMAIIMK B PA3TMYHBIX
HCTOYHUKAX (Hay4Has U yueOHO-Hay4Has TUTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue), KpUTUYECKU aHATTU3UPOBATh
XUMHUYECKYI0 HHPOPMAIINIO, IepepadaTriBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBUU

C IOCTABJICHHOW y4eOHOM 3a1aueit

15

CchopMupoBaHHOCTH YMEHUS IPOTHO3UPOBATb,

aQHAJM3UPOBATH U OIICHUBATH WH()OPMAITHIO C TTO3UITHI SKOJIOTHUECKOU
0€30MaCHOCTH MOCTEICTBUIM OBITOBOI U MPOM3BOJICTBEHHOM AEATEILHOCTH
YyeJloBeKa, CBA3aHHOM C nepepaboTKOM BellecTB; CPOPMUPOBAHHOCTh YMEHUH
OCO3HAaBaTh OMACHOCTh BO3/IEHCTBHS Ha )KMBBIE OPIraHU3MBI ONPEEIEHHBIX
BEUICCTB, ITIOHHUMAas1 CMBICJI ITIOKa3aTEIIA HpC}IGJ’IBHOﬁ HOHyCTHMOfI
KOHIOCHTpAMU, U TOSAACHATL HAa IpUMEpax CII0COOBI YMCHBIICHUA U
IPEJOTBPALLCHUS UX




| Bpe/HOro BO3/ICHCTBHS HA OPraHM3M YelOBeKa

IlepedyeHb 3J1eMEHTOB coJepkaHusi, mpoBepsieMbix HA EI'D mo xumun

Kon [IpoBepsieMblil 2JIEMEHT cOAep KaHUs

1 TeopeTnueckne OCHOBbI XUMUU

11 Crpoenue BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHUS aTroma. Pacripenenenue
3JIEKTPOHOB I10 SHEPreTUYeCKUM ypoBHAM. Kitaccuukanust XMMHYECKHX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS SHEPIETHUSCKUX YPOBHEH aTOMOB (S-, P-, d-371eMEeHTOB).
OcHoBHOE U BO30YKIEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHAs KOH(UTypaLus aToma.
BasieHTHBIE 2IEKTPOHBI

1.2 [Tepnonuueckas cucrema xumuueckux 3seMeHToB /.M. Menneneea. @uznueckuit
cMmbici [lepuoanueckoro 3akona [[.1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
V3MEHEHUs CBOMCTB 2JIEMEHTOB U UX COCIUHEHUM 10 MIEPUOIaM U TPYTIIIAM.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTBIX BELLIECTB, BOJOPOJAHBIX
COEIMHEHUH, BHICIIMX OKCHJIOB ¥ THIPOKCUIIOB

1.3 BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.4 Buapl xumuyeckoit CBsA3M (KOBaJICHTHAs, HOHHASI, METAJUTMUECKasi, BOJIOPOJIHAS) U
MeXaHU3Mbl €€ 00pa30BaHus. MexMOoIeKyIsipHble B3auMo/ieiicTBus. Bemecrsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI. TUIIBI KPUCTAITIMYECKUX PELIETOK.
3aBMCHMOCTb CBOMCTBA BELIECTB OT THIIA KPUCTAJUINYECKON PEIIETKU

1.5 Xumnueckas peakius. Knaccudukanus XuMu4eckux peakiuii B HEOpraHM4eCcKon 1
OpPraHMYECKON XUMUHU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6 CKOpOCTb peakinu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.7 TennoBble 3¢ deKThl XMMUYECKUX peakiuil. TepMoXxuMHuUyeckre ypaBHEHHS

1.8 OO6patumMsble peakuuu. XUMU4eckoe paBHoBecue. DakTOpbl, BIUSAIOIINE HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.9 OnexTponuTHyeckas aucconuanus. CHUibHbIe U c1alble 31eKTposnThl. Cpena
BOJIHBIX PaCTBOPOB BEILLECTB: KHUCIasi, HEUTpalibHas, 1meinoyHasi. CTerneHb
Jucconuanuu. Peakiimn HOHHOTo oOMeHa

1.10 I'unponus coneil. MonHoe npoussenenue Boabl. Bogoponnsiil nokaszarens (pH)
pacTtBopa

1.11 Crioco0b! BeIpaXXeHHs KOHIIEHTPALMU PaCTBOPOB: MaccoBast 0I5l paCTBOPEHHOTO
BEleCTBa, MOJIApHAsl KOHIIEHTpalusl. HachlleHHble 1 HEHACBIIIIEHHbIE PACTBOPBI,
pacTBOPUMOCTb.
Kpucramnoruaparsl

1.12 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [loBeeHNe BeECTB B cpeax ¢
pa3HbIM 3HaUYeHHeM pH. MeTo bl 2JIeKTpOHHOTO Oalanca

1.13 DNEeKTPOIN3 PACTBOPOB U PaCIIaBOB COJIEN

2. OCHOBBI HEOPTAaHUYECKON XUMUU

2.1 Knaccugukarus Heopranndeckux coeinHeHnin. HomeHkaTypa HeopraHu4eckux
BEIIECTB

2.2 XVMHYEeCKUE CBOWCTBA BAXKHEHIIINX METAJUIOB (HATPUH, KaJIui, KalblUi, MarHUMH,
QIIOMUHUH, HUHK, XPOM, XKeJe30, MeJlb) U UX coeJuHeHni. O01mue crnocoob
MOJTyYEHHUs] METAJIJIOB

2.3 XUMHUYECKHE CBOMCTBA BAXKHEHUIIIMX HEMETAJUIOB (TaJloreHOB, Cephl, a30Ta, ocdopa,

yriiepo/ia U KpeMHHSI) U UX COCTMHEHHUH (OKCHUJIOB, KHUCIOPOCOIEPIKAIINX KUCIIOT,
BOJIOPOJHBIX COEIMHEHHI)




2.4

I'enernueckas cBI3b HCOPTaHNYCCKUX BCHICCTB, IPUHAMJICIKAIUX K Pa3JIAYHbIM
KJj1acCaM

2.5

WnenTudukaiys HeOpraHu4ecKux coequHeHnii. KauecTBeHHbIe peakinu Ha
HEOPraHUYECKUE BEIIECTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

OcCHOBHBIE TI0JIO’KEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPraHUUECKUX COSAUHEHUN
A.M. bytnepoBa. YriepoaHblil CKeJIeT OpraHuueckoil MosieKyabl. KpaTHOCTh
XUMHUYECKOHN CBSI3H. G- M T-CBSI3U. SP3-, SP2-, SP-Tudpuu3anuu opouTaeii aroMmoB
yraepojaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUS MOJIEKYJI.
I'omonoru. I'omonornueckuii psia. Misomepus u u3oMepsl

3.2

[Tonsitue o pyHkuMOHANBHOM Tpymie. OpueHTanoHHbIe () (eKTs 3aMecTuTeNen

3.3

[TpencraBnenue o kiaccudukanu opraHuvecKux Bemects. Homenkmarypa
OpraHWYECKUX COCTMHECHHH (CUCTeMaTHYecKas) ¥ TPUBHAIbHBIC HA3BaHUS
BOKHENIIMX NPEACTABUTENICH KJIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOoIHOpaIMKATBHBIA M MOHHBIA MeXxaHu3Mbl peakiuu. [lonsaTue o Hykineoduie u
anekrpoduie. [IpaBuno Mapkosaukosa. [IpaBumno 3aiinieBa

3.5

AnkaHbpl. XMMHYECKHE CBOMCTBA aJIKAHOB: TaJIOTCHUPOBAHUEC, ICTUAPUPOBAHUC,
TECPMHUYCCKOC PA3JIOKCHUC, KPCKUHI', U30MCpU3alud, TOPCHUC. HonyquHe AJIKaAHOB.
I_[I/IKJ'IOEU'IKaHBI. CHCI_[I/I(bI/IKa CBOMCTB IIUKJIOAJIKAHOB C MaJIbIM pasMCpPoM OHKIIA.
Peakmun MPUCOCAUHCHUSA U paUKAJIbHOI'0 3aMCIICHUA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEAKIIMU IPUCOEMHEHNUS (TaJIOreHUPOBAHUE,
TUIPUPOBAHKE, THPOTraJIOTEHUPOBAHUE, THPATALUS ), TOPEHUS, OKUCIICHUS U
nojaumepu3auy. IlpomplnuieHHbIe U Ja00paTOpPHbIE CIIOCOOBI MOJTyUEHHsI AJIKEHOB

3.7

AJIKa[[I/IeHBI. XHWMHUYECKHE CBOMCTBA AJIKAIUCHOB: pCaKIIUK NPHUCOCINHCHUA
(FPI,I[pI/IpOBaHI/Ie, raJIOFeHPIpOBaHI/Ie), TOpCHUA U TOJIMMEpHU3allnN. HOHy‘IeHI/Ie
AJIKaTUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEaKIIUU NPUCOEAMHEHUS (raloTeHUPOBaHUE,
TUIPUPOBAaHKE, THApPATALUS, THAPOTraJOTeHUPOBAHNE) KaK CIIOCO0 MOITyYEeHHUS
MIOJIMMEPOB U APYIUX MOJE3HBIX IPOAYKTOB. Peakiun 3ameienus. ['openue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHU JUISl CBAPKU U PE3KH
MeTasuioB. IIpuMeHeHne aneTuieHa

3.9

Apenbl. XUMHYECKHE CBOMCTBA OEH30J1a: pEaKIUH IEKTPOGIIFHOTO 3aMEIIeHHS,
NPUCOETUHEHNUs (THAPUPOBAHUE, FAIOTEHUPOBaHUE). Peakiys ropeHus.
Oco0eHHOCTH XMMHUYECKUX CBOUCTB Toiyosa. [lonydyenue 6enzona. OcobeHHOCTH
XUMHUYECKHX CBOMCTB ctuposa. [Tonumepusanus crupoia. CriocoObl nosryuyeHus u
IPUMEHEHHE apOMAaTHYECKUX YTIEBOIOPOIOB

3.10

Cnuptsl. [IpenenbHbie OTHOATOMHBIE CIIUPTHL. XUMUYECKUE CBOKCTBA!
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBIICHUS HATMYHUS THIPOKCOTPYIIHI, C
TaJIOTeHOBOIOPOAAMH KaK CIoco0 MOydeHUs: pacTBOPHUTENEH, BHYTPU- U
MEXMOJIEKYJIsipHas aeruaparanus. Peakius ropenus. [lomydenue sTaHona: peakius
OpO>KEeHUS TIIFOKO3BI, THIPATALNS dTUICHA. DTHJICHTIIUKOb U TIIUIEPHH KaK
MPEJICTABUTENN MPEAECIbHBIX MHOTOATOMHBIX CITUPTOB

3.11

®enon. XuMuyeckue cBoicTBa (heHosa (peakliuy ¢ HaTpueM, THAPOKCUIOM HaTpus,
opomom). [Tonyuenue genomna

3.12

Anpaeruapl. XUMAYECKHE CBOMCTBA MPECTbHBIX albJACTUIOB: THAPUPOBAHUE;
Ka4eCTBEHHBIE PEaKIMH Ha KapOOHWIBbHYIO TPYIITY (peakiuus «cepeOpsHOro
3epkaiay, B3aumoaeiicteue ¢ ruapokcuiom meau (II)). Ilomyuenune npeaenbHbIX
aJbJIETU/I0B: OKUCIIEHNE CIIMPTOB, TUpaTalus alleTUiIeHa. ALIETOH KaK
IPEJCTaBUTENIb KETOHOB

3.13

Kap6oHoBbIe KHCTOTHI. XMMHUYECKHE CBOMCTBA MPENEIbHBIX OJJHOOCHOBHBIX




KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOMCTB MypPaBbUHOM KHCIOTEHI.
[Torydenue npeaesbHBIX OTHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKHCICHUE aJIKaHOB,
AJIKCHOB, IEPBUYHBIX CIIUPTOB, aJIbJIETUIOB. BrICIINE IPEAEIBbHBIE U HENIPEACIbHbBIE
KapOOHOBBIE KHCIIOTHI

3.14

Crnoxuble 3¢upsl 1 Kupbl. CrIocoOBI MOTYyYSHHS CIO0XKHBIX 3pupoB. OOpaTuMocTh
peakuuu srepuduxannu. [IpuMeHeHue cioXxHbIX 3(UPOB B MUILEBOH U
nap($roMepHOi MPOMBIIUIEHHOCTH. JKUPBI KaK CI0XKHBIE 3(UPHI TITHLIEPUHA U
BBICHIMX KapOOHOBBIX KMCIOT. XUMUYECKHE CBOMCTBA XKHUPOB: THAPUPOBAHUE,
OKHCJIeHHE. ['uaponns, uian OMbUIEHUE, )KUPOB KaK CII0CO0 IPOMBIIIIIEHHOTO
HOJIyYEeHHUs COJIeH BBICIIMX KapOOHOBBIX KMCIOT. MBIIA KaK COJIM BBICIIMX
KapOOHOBBIX KHCIIOT

3.15

XUMHUYECKUE CBOICTBA INIIOKO3bI: PEAKIMH C YYaCTHEM CIUPTOBBIX U aIbAETHIHON
TPYIII ¥ MOJIOYHOKHCIIOE OpokeHne. [IpumMeHenune rimroko3sl, €€ 3HaueHue B
KHU3HEIEeATEIbHOCTH Opranu3ma. Jlucaxapuasl: caxapos3a, MaiabTo3a.
BoccranaBnuBaromye 1 HEBOCCTaHABIMBAIOLINE ucaxapuabl. [ 'uaponus
nucaxapuioB. [lonucaxapuasl: Kpaxmai, IMKoreH. CTpoeHne MakpoOMOJIEKYI
Kpaxmaja, IIMKOreHa U LeJuIi0103bl. Pu3nueckre CBOMCTBA Kpaxmaiia u
LEJUTE0JI03bl. XMMHUYECKHE CBOMCTBA KpaxMaia: THAPOJIN3, KAaueCTBEHHAs PeaKIus C
1oJ0M. XMMHUYECKHE CBOWCTBA LIEJUTIOIO03bI: THAPOIH3, TOTyYeHHE d(PHPOB
1eJu1r0J103bL. TToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, AlleTaTHBIN IIENK)

3.16

AMHHBI. AMUHBI KaK OpTaHUYECKHNE OCHOBAHUS: PEAKIIUU C BOJOM, KUCIOTaMH,
peakiys ropeHrs. AHUIMH KaK MPeJCTaBUTEIb apOMaTHYECKUX aMHUHOB.
XUMHUYECKUE CBOMCTBA aHUJIMHA: B3aUMO/ICHCTBUE C KUCIOTaMH, OPOMHOM BOJIOM.
[TonyyeHue aMMHOB ANKUIMPOBAHUEM aMMHUAKa U BOCCTAHOBIIEHUEM
HUTPOIPOU3BOJIHBIX YTJIEBOJOPOIOB

3.17

AMUHOKHUCIOTH U OeNTKH. AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYeCKUe
coenuHeHusi. OCHOBHBIC aMUHOKHUCIIOTHI, 00pa3yromue Oeiki. XUMUISCKUE
CBOICTBa OENKOB: TUAPOIIN3, IEHATYpAIlHsl, KaueCTBEHHBIC (IIBETHBIC) pEaKIIUU Ha
OeJIKu

3.18

CtpoeHue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOCHUS
MoJieKys1. OCHOBHBIE CLIOCOOBI MOTYUYEHHS BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN:
peaxIiy NOoJMMEpPHU3aIMK U MOoNKUKOoHAeHcauu. Kiaccuduxarysi BOJIOKOH

3.19

Wnentuduxanus opraHndeckux coelnHeHui. Pemienue skcrnepuMeHTalbHbIX 3a/1a4
Ha PacloO3HAaBaHUE OPraHMYECKUX BEILECTB

3.20

I'eneTmueckas CBI3b MCXKAY KilaCCaMU OPraHNn4YCCKUX COG}II/IHGHI/Iﬁ

XUMHS U )KU3Hb

4.1

Xumus B moBceJHEBHOH ku3HU. [IpaBuiia 6e3onacHoi paboThI ¢ €IKMMHU, TOPIOYHMHU
Y TOKCUYHBIMH BEILIECTBAMH, CPEJICTBAMU OBITOBOW XUMHHU

4.2

XuUMUs U 310pOBbE. XUMUS B MEAULMHE. XUMUS U CEJIbCKOE XO3AMCTBO. XUMHUS B
MPOMBINIIEHHOCTH. XUMHUS U SHEPreTHUKa: MPUPOAHBIN U MOMYTHBIN HEPTSIHON Tra3bl,
UX cOCTaB U ucmnonb3oBanue. CocraB HehTH U e€ nmepepadboTka (MPUPOIHEIE
HCTOYHUKHU YTJIEBOJOPOJIOB)

4.3

XUMHS U KOJIOTHsA. XUMHUUECKOE 3arps3HEHNE OKPYKAIOLIEH Cpesibl U €ro
nocneacTsus. Oxpana ruspocdepsl, HOYBbI, aTMOchepsl, (Iopsl U (ayHbI OT
XUMHYeCKoro 3arpsizHeHus. [Ipobiema 0TX0/10B M MOOOYHBIX TPOTYKTOB.
AJbTepHAaTUBHBIE HCTOUHUKU SHEPTUU

4.4

OO01mre npeaCcTaBIeHUs O MPOMBIIIIEHHBIX CIIOC00aX MOTYYSHHS] XUMUIECKIX
BEIECTB (Ha MPUMEPE MPOU3BOJICTBA AMMHAKa, CEPHOU KUCIIOTHI). UépHast 1 1IBETHAsI
Metamutyprust. CTEKII0 ¥ CUJIMKaTHAs! IPOMBIIUIEHHOCTh. [IpoMbliienHas
oprannyeckas XuMus. CpIpb€ JUIsl OPraHMYECKOM MPOMBIIIIEHHOCTH




Turbl pacyeTHBIX 33724

5.1 Pacuétel Macchl BemecTBa UM 00bEMA Ta30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKLMU BEIIECTB

5.2 Pacuérsl TemmoBoro 3¢ dexra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B IPU XMMHUECKUX PEaKLUAX

5.4 Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) IPOTYKTOB PEAKIIUH, €CIIH OJTHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET MPUMECH)

5.5 Pacuérel MmaccoBoil uim 00BEMHON JOIM BBIXOA MPOAYKTA PEAKIIMH OT
TEOPETUYECKH BO3MOKHOTO

5.6 Pacuérer macchl (00bEMa, KOTUYECTBA BEIIECTBA) IPOYKTA PEAKIIUN, €CITH OHO U3
BEILIECTB JaHO B BUJE PACTBOPA C ONPEACIIEHHON MAaCCOBOU JIOJEN PAaCTBOPEHHOTO
BElIeCTBA

5.7 Pacuérsl ¢ ncronp30BaHNEM MOHATHI «MaccoOBast IOJIS», «KMOJISIpHAS
KOHIIEHTPALUS», «PACTBOPUMOCTHY

5.8 Haxoxxnenne MoneKysipHO# (popMyIibl OpraHUYECKOTO BEIIECTBA MO €ro MIIOTHOCTH

Y MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €r0 COCTAB, HIIU 110 TPOIyKTaM
CropaHusi




TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Kontpoannbie | IIpakTuuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipeamer oprannyeckoi xumuu. Teopust
1.1 CTPOCHHS OPTaHUYCCKUX COCIMHEHUI A. 3 0 0 https://resh.edu.ru
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHbBIE YIIEBOAOPOIBI — aJIKaAHBI 2 0 0 https://resh.edu.ru
29 HenpenenpHbIe YyIIIeBOOPOIBI: ATKECHEI, 5 0 1 https://resh.edu.ru
QJTKA/TMCHBI, ATKUHBI
2.3 ApoMaTHUYECKHe YTIIEBOIOPO/IbI 2 0 0 https://resh.edu.ru
54 [TpupoaHbIE HCTOYHUKH YTIIEBOJIOPOIOB U 3 1 0 https://resh.edu.ru
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cruptel. @enon 3 0 0 https://resh.edu.ru
3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 0 1 httos:/resh.edu.ru
CrnosxHble 3¢upsl
3.3 VYraeBonsl 3 2 0 https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Htoro mo pazneny 13

Pa3znen 4. A3oTcoaepxainue opraHnyecKkue coeuHeHust

4.1 AMUHBI. AMUHOKUCITIOTEL. benku 3 0 0 https://resh.edu.ru

Htoro mo pazneny 3

Pa3zaea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS

51 [Tnactmaccel. Kaydyku. Bonokna 2 0 0 https://resh.edu.ru

Htoro no pasznemny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2



https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HanmMmeHoBaHHe pa3aesioB H TeEM nudpoBbIe
Ne n/m P Kontpoabnsie | IlpakTuueckue (mupp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenue atomoB. [leproanyueckuii 3aKoH
1.1 u [leproanyeckas CUCTEMa XUMHUYECKHX 3 0 0 https://resh.edu.ru
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 0 0 https://resh.edu.ru
BEILIECTB
1.3 XUMHYECKUE PeaKIuu 6 1 1 https://resh.edu.ru
Hroro no paszneny 13
Paznen 2. Heoprannueckasi Xumust
2.1 MeTtamisl 0 1 https://resh.edu.ru
2.2 Hemeramisl https://resh.edu.ru
53 CBs13b HEOPTaHMYECKUX M OPTAHUUECKUX 5 0 0 https://resh.edu.ru
BEIIECTB
Hroro no paszneny 17
Pa3zaea 3. Xumus u :Ku3HbL
3.1 XuUMU U )KU3Hb 4 0 0 https://resh.edu.ru
Hroro no paszneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
IIpenMeT opraHuyeckor XUMHH, €€
1 P P 1 0 0 https://resh.edu.ru
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUYECKUX
2 coeaunenuit A. M. bytnepoBa, e€ 0oCHOBHBIC 1 0 0 https://resh.edu.ru
MOJIOKEHUS
[IpencraBnenue o knaccuduxaum
opranmdyeckux Bemnrects. Homenknarypa
3 P t yp 1 0 0 https://resh.edu.ru
(cucremaTHyeckasi) U TpUBHATIbHBIC HA3BAHUS
OpTraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE,
4 . p 1 0 0 https://resh.edu.ru
TOMOJIOTUYECKHM AT
MertaHn u 3TaH — IIpoCTEHUIIIE
5 p 1 0 0 https://resh.edu.ru
MPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1 0 0 https://resh.edu.ru
OTHIIEH U IIPONHIIECH — IIPOCTEHIIINE
7 P P 1 0 0 https://resh.edu.ru
MIPEICTABUTENH AJTKCHOB
IIpaxktrueckas padora Ne 1. «Ilonyuenue
8 p p . y 1 0 1 https://resh.edu.ru
ATUJIEHA U U3YUYE€HHUE €TO0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 meTmiOytaaueH-1,3. [Tomydenue 1 0 0 https://resh.edu.ru
CHHTETUYECKOI0 KayuyKa U pe3UHbI
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10

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH psill. ALIETUIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb aIKUHOB

https://resh.edu.ru

11

Brruucnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

https://resh.edu.ru

12

Apenbl: 0eH3011 U TOnyoJl. TOKCHYHOCTh
apeHoB

https://resh.edu.ru

13

['enetnueckas cBsA3b yIiIeBOAOPO/IOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM

https://resh.edu.ru

14

[IpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB:
NPUPOIHBIH ra3 v MOIMyTHbIC HeTAHBIE ra3bl,
He(Th U NPOAYKTHI €€ epepaboTKu

https://resh.edu.ru

15

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB:
HOPUPOIHBII ra3 v MOMyTHbIE HEPTIHbBIE ra3bl,
He(Th U MPOIYKTHI €€ epepadoTKu

https://resh.edu.ru

16

KonrtponsHas pabota no pazaeny
«YT1eBOo0pOABD)

https://resh.edu.ru

17

HPCI[GHBHBIG OAHOATOMHBIC CIIMPTHI:
METAHOJI 1 5TaHOJI. BOHOpOlIHaH CBA3b

https://resh.edu.ru

18

MHOroaToMHbI€ CIUPTHL: STHUJICHIJIMKOJIb U
TJIMLEPHUH

https://resh.edu.ru

19

deHou: CTPOCHUC MOJICKYIJIBI, (I)I/I3I/I‘-IGCKI/IC n
XUMHUYCCKUC CBOﬁCTBa, IMPUMCECHCHUEC

https://resh.edu.ru

20

Anpaeruapl: opMaIbAeTUI U alleTaIbICTH/I.
ArneToH

https://resh.edu.ru

21

O1HOOCHOBHBIE TTPEIeTbHBIE KAPOOHOBHIE
KHCJIOTBhI: MypaBbHHAas U YKCYCHast

https://resh.edu.ru
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22

[TpakTuueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

https://resh.edu.ru

23

CTeapI/IHOBaS'I n OJICMHOBAas KHMCJIOTHhI, KaK
MNpEaACTaBUTCIIN BBICIINX Kap60HOBLIX KHCJIOT

https://resh.edu.ru

24

MBplL1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHE

https://resh.edu.ru

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

https://resh.edu.ru

26

Kupsl: runponus, npuMeHeHue,
Ouosoruveckas poib KHUPOB

https://resh.edu.ru

27

VYrieBoJbl: cocTaB, KilacCU(pUKaLUs.
Bakneimme npencTaBuTeNN: TIIIOK03a,
bpykTo3a, caxaposa

https://resh.edu.ru

28

Kpaxman u 1esirono3a Kak npupoHbIe
MOJIUMEPHI

https://resh.edu.ru

29

KonTtpoinbHas paboTta mo pazaery
«Kucnopoaconepxaiiye opraHuueckye
coenuHeHus»/ Beepoccuiickas mpoBepovHast
pabora

https://resh.edu.ru

30

OO01mas XapaKTeprCcTHKa a30TCOIePIKANTUX
OpraHWYECKUX coenuHeHn / Beepoccniickas
poBepouHas pabora

https://resh.edu.ru

31

AMMHBI: METHJIAMHUH U aHUIUH

https://resh.edu.ru

32

AMUHOKHUCIOTH KaK aMm(pOTepHbIS

OpF AHUYCCKUC COCANHCHUA, UX
ouosiornyeckoe 3Hauenue. [lenrunsl. benku
KaK IPUPOIHBIC BHICOKOMOJICKYJIIPHBIE

https://resh.edu.ru
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COCAUMHCHUS

OCHOBHBIE TTIOHATHS XUMHU

33 . 1 https://resh.edu.ru
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 https://resh.edu.ru
[ImacTmaccel, Kay4yyKd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYecKHn
e padoThl

JJIeKTPOHHBbIE LU (PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH AIEMEHT. ATOM. DIIEKTPOHHAs
KOH(HUTypaIysi aTOMOB

https://resh.edu.ru

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 3J1eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPUEN CTPOEHUS AaTOMOB

https://resh.edu.ru

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHEHHIH I10
rpynmnam u nepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUHU HAyKU

https://resh.edu.ru

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM
cBsa3u. Bogopoanas cBsizb

https://resh.edu.ru

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okucicHusa. Beniectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

https://resh.edu.ru

[TonsiTue 0 nucnepcHbIX cucTteMax. MicTuHHBIE
Y KOJUTOUJHBIE pacTBOPHI. MaccoBas 10s
BEILIECTBA B pACTBOPE

https://resh.edu.ru

Krnaccudukanus u HoMeHKIaTypa

https://resh.edu.ru
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HCOPraHN4YCCKUX COGﬂHHeHHﬁ. I'enermueckas
CBs3b HCOPraHM4YCCKUX BEIICCTB, PA3JIMYHBIX
KJIaCCOB

Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHWYECKOM M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXPaHEHUA U MIPEBPAICHUS SHEPTUH TTPU
XAMUYECKHUX PEAKITUAX

https://resh.edu.ru

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

https://resh.edu.ru

10

[IpaxTuueckas padora Ne 1. «BausHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkium»

https://resh.edu.ru

11

DnexkrponuTHyeckas qucconuanus. [lonstue o
BOJIOpOAHOM moka3zarene (PH) pactopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

https://resh.edu.ru

12

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
ITonsaTHe 006 21MeKTpOIM3€e paciaaBoB U
pacTBOpPOB COJEH

https://resh.edu.ru

13

KontponbHas padoTa mo pasaeny
«Teopernueckne OCHOBBI XUMHUU»

https://resh.edu.ru

14

Mertainnbl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XMMHUYECKHUX 3y1eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAIIJIOB

https://resh.edu.ru

15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiT

https://resh.edu.ru
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HaHp}I}KeHI/Iﬁ MCTaJJIOB

16

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuii, KaNuii, KLU, MarHUH,
AITIOMUHUN) U UX COCTUHEHUN

https://resh.edu.ru

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

https://resh.edu.ru

18

XUMUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUN

https://resh.edu.ru

19

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 33724 10 TeMe
«Meramabs»"

https://resh.edu.ru

20

HeMeTaJ'IJ'IH, HUX IIOJOXKXCHUC B Hepnonnqecxoﬁ
CUCTEMEC XUMHUYCCKUX 3JICMCHTOB I[ n.
MeHnpeneeBa u 0COOEHHOCTH CTPOCHHUA aTOMOB

https://resh.edu.ru

21

®u3nYECKUEe CBOMCTBA HEMETAIIIIOB.
ANIOTpONHS HEMETAIIIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

https://resh.edu.ru

22

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COECIMHEHUN

https://resh.edu.ru

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COECIMHEHU I

https://resh.edu.ru

24

XUMHUYECKUE CBOMCTBA yIJIEpOJa, KPEMHUS U
UX COeINHEHNH

https://resh.edu.ru

25

[IprMeHeHre BaXKHEUIINX HEMETAIIOB U KX
COeTUHEHUN

https://resh.edu.ru

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUHI 110
teme «Hemeramiey. Beruncnenus mo

https://resh.edu.ru
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YPaBHEHUSIM XUMHYECKHUX PEeaKIHi 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAIBHBIX 337124 [0 TeME 1 https://resh.edu.ru
"Hemerasr"»

28 KonrpospHas paboTa o remam «MeTamishy U 1 https://resh.edu.ru
«Hemeramnb»

29 Heopranudeckue U OpraHu4ecKue KUCIOTHI. 1 https://resh.edu.ru
Heopranuieckue u OpraHn4ecKue OCHOBaHUS
AmdoTepHbIe HEOpPraHUYECKHE U

30 OpraHM4ecKue coeJuHeHus. | eHeTnueckas 1 https://resh.edu.ru
CBSI3b HEOPTaHMYECKUX U OPraHUYECKUX
BEIIIECTB
Ponb xuMum B o0ecriedeHIH IKOIOTUIECKOH,

31 SHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1 https://resh.edu.ru
Pa3BUTUU MEIUIMHBI
IIpencraBnenus o0 oOIMIMX HAYYHBIX

32 MPUHIUNAX POMBIIUIEHHOTO HOTYYEeHUs 1 https://resh.edu.ru
BO)KHEHIIINX BELIECTB

33 YesnoBek B MUpE BEILECTB U MaTepHAIOB 1 https://resh.edu.ru

34 XUMUS ¥ 30POBbE YeTIOBEKa 1 https://resh.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEPHOE
o6mectBo «M3marenbetBo «IIpocBerenuex»

* Xumus, 11 kmace/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A. AKIHOHEPHOE
o6mectBo «M3marenbctBo «IIpocBerenuex»

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

1 T'abpuensn O.C., Octpoymon WN.I"., Xumus. 10 kinacc. HacTtonbHas KHATA yYUTEN. ,

- M.: JIpoda, 2004

2 B.I'.lenucoBa. Xumus. 10 kmacc. [Toypounsie mnansl mo yueonuky O.C.I"abpuensaa
u 1p.,.Boarorpaza: Yuurens, 2008

3 O.C.I'abpuensn ,0.H.Mackaes, C.}O.Ilonomapes, B.1.Tepennn. Xumus. 10 knacc..:
yue6. st OY - M.: llpoda, 2012

4 Xumust 10 kiacc.: KontponbHblie v IpoBepoyHbie padoThl K yueouuky O.C.
I'abpuensna «Xumus.10»/ O.C. I'abpuensn, [1.H. bepeéskun, A.A. Ymakosa u zip. —
M.: ipoda, 2005

5 Papeuxuit A.M., lunaktuueckuit matepuai mo xumuu s 10-11 kimaccoB: mocodue
st yaurens / -M.: Ipocsemenue. 2004

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1 bubnuoteka L{OK https://m.edsoo.ru

2 Enunas xosutekiust udpoBeix pecypcos http://school-collection.edu.ru/
3 POIII https://resh.edu.ru

4 T'azera "Xumus" u3gatensckoro aoma 1-ro ceHtsops. Cait "I uny Ha ypok xumuu".
Marepuaisl k ypoky. http://him.1september.ru
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