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INOACHUTEJBHAS 3AIIUCKA

[TporpaMma o XuMuM Ha ypOBHE CpeHero o0uiero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoi
@deneparun», TpeOOBaHMA K pe3yldbraTaM OCBOEHHUS QenepalbHOl  00pa3oBaTeIbHON
nporpaMMmel cpegHero odmero odpazoanus (POII COO), npeacrasBieHHbIx B PenepanbHOM
rocymapcTBeHHOM oOpaszoBarenbHOM ctanmapte COO, ¢ yuérom Konmeniuu mpemomaBaHus
yueOHOro mpeamera «XUMHs» B 00pa3oBaTelbHbIX opranu3zauusx Poccuiickoin Denepauuu,
peann3yronMX OCHOBHbIE 00PAa30BaTEIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX MONOKEHUN «CTparerun
pa3Butus BocniuTanus B Poccuiickort ®deaeparuu Ha nepuoya ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKE NporpaMMmbl HO XHWMHH, K ONPEIEICHHUIO OOIIeH
cTpareruu oOy4eHUsl, BOCIUTAHUS U Pa3BUTH 00y4aIOUINXCS CPEACTBAMU YYEOHOTO MpeaMeTa
«Xumusa» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUJIM KOHLENTYaJdbHBIC MOJOKECHUS
®I'OC COO o0 B3aMMOOOYCIOBIEHHOCTH LENEH, COmepkKaHUs, PpEe3YyJIbTaTOB OOy4YeHUS U
TpeOOBAHMI K YPOBHIO ITOJITOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHUE, IMOIY4aeMO€  BBITYCKHHKaMU  00I1e00pa3oBaTesbHON
OpraHu3alliM, SBJSETCS HEOThEMJIIEMOW 4YacThl0 HUX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEpIIAOIIMM 3TAllOM pEeaM3alii Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XUMHUYECKOro 0Opa3oBaHUsl. OTH ILEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPUPOAbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS M OOIIEH KYIbTYpbI
YEJIOBEKa, a TaKKe DSKOJOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHre 00y4yarolUXCsl HA YPOBHE CPETHETO
oO1rero oOpa3oBaHMs CPeICTBAMM y4E€OHOro mpeaMera « XUMHs, COACPKAHUE U MOCTPOCHUE
KOTOPOTO OIpPEAENICHbl B MPOrpaMMe MO XMMHH C YYETOM CHEHU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MATEPUAIIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1eleil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CUCTEMBI CPEIHEro OOIIEro
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAYyK UIPAET 0COOYI0 POJb B COBPEMEHHOMN
UMBUJIM3ALMK, B CO3IaHUA HOBOW 0a3bl MaTepHalbHOW KylabTypbl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMHUpOBaHUE PALIMOHATBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE 1IEJIOCTHOTO MPEICTABICHUS
00 OKpyKaroleM MHUpE KaK O €IMHCTBE MPUPOBI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUHU
Ha OCHOBE NOHMMAaHMs BEIIECTBEHHOIO0 COCTaBa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSA3U
MEXAY CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOKHBIMU OOJIACTIMU TPUMEHEHUSI.

TecHO B3aMMONEWCTBYSI C JPYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHUSA CTaja
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KyIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyda M
XKU3HHU Kaxa0ro wieHa obuiectsa. CoBpeMeHHasi XUMHs KaK HayKa CO3MJIaTeNbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTMI HallpaBlieHa Ha pelieHHe I00ajJbHBbIX MPOOJIEM YCTOMYHMBOTO pa3BUTHUS
YEeJOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTMYECKOM O€30MacHOCTH U
OXpaHbl 30POBbS.

B coorBercTBUM ¢ OOLIMMHU LEISAMH W MNPUHLMIIAMH CpPEAHEro oOIero oOpa3zoBaHUs
conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOIUMYIO UM JIJIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHUS B >KHU3Hb COILIMYMAa,
IPOAOKEHHUST 00pa3oBaHUs B PA3jIMYHBIX OO0JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C
XUMUEHN.

CocraBnsOmKUMHI  TIpeaMeTa «XUMUs» SBIAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeopraHuyeckasi XMMHUs, OCHOBHBIM KOMIIOHEHTOM COZAEP>KaHUs KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HayKH: CUCTEMa 3HAHUM 110 HEOPTAaHUYECKOM XUMUH (C BKIIFOUCHUEM
3HaHUN U3 00IIel XMMUU) U OpraHuyeckod xumun. opmMupoBaHre TaHHOW CUCTEMbI 3HAHUN
OpU U3YYEHUHM MperMeTra o0ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCErO0 MHOroo0pas3us
BEILIECTB Ha OCHOBE OOITUX MOHATUMN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckas XxuMusi» U «O0mias 1 HeopraHuyeckas
XUMHsD» C(POPMUPOBaHA B MPOrpamMMe 10 XMMUU Ha OCHOBE CHUCTEMHOIO MOAXOJa K MU3YYEHUIO
yu4e0HOro Mmarepuaja U OOyCJIOBIEHA HMCTOPUYECKH OOOCHOBAaHHBIM Ppa3BUTHEM 3HAHUU Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOW XMMHUHU BEIIECTBA



paccMaTpUBaIOTCA HA YPOBHE KJIACCUYECKOW TEOPUM CTPOCHMSI OPraHWYECKUX COCIMHEHMH, a
TaKKE€ Ha YPOBHE CTEPEOXMMHUYECKUX W JJIEKTPOHHBIX INPEICTABICHUN O CTPOCHHUH BEILECTB.
Ceenenust 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOJOB JO
CJIIOKHBIX OHOJIOTMYECKH AKTUBHBIX COEIMHEHHI. B Kypce OopraHM4eckoil XMMHH IMOIY4arOT
pa3BuTHE C(OPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 00mIeEro oOpa3oBaHWs MNEPBOHAYAIBHBIE
MPEJCTABICHUS O XUMHUECKOM CBSI3U, KIACCU(UKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOKCTB BELIECTB OT UX CTPOEHUS, O XMMUYECKON PEAKIUU.

[Ton HOBBIM yIJIOM 3peHHs] B MpenMere «XuMus» 0a30BOTO ypOBHS paccMaTpHUBaeTCs
U3yYEHHBI HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHHMs TEOPETUYECKUNA MaTepuan u
(akTOIOTHUECKUE CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HEeOpraHWYecKass XUMHUs O0yUYaroIIUMCS TTPEIOCTABISAETCS BOZMOXKHOCTh OCO3HATh
3HAYEHUE MEPUOJIMYECKOrO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX MO3ULHUH,
IyO’Ke TOHATh HCTOPUUYECKOE W3MEHEHHe (YHKIMM 3TOr0 3akoHa — OT 00o0Imaromei 10
OOBSICHSIIONICH U IPOTHOZUPYIOIIEH.

Ennnas cucrteMa 3HaHWMM O BAXXKHEWINIHMX BEHIECTBAX, UX COCTAaBE, CTPOECHHUH, CBOMCTBAX U
IPUMEHEHUH, a TAKKE O XUMUYECKHX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
noronHsieTcs B Kypcax 10 m 11  kjmaccoB 3reMEHTaMu  COAEpKaHUS, HMEIOINIUMHU
KYJAbTYPOJOTUYECKMI M TPHUKIAJAHOM Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XUMHH C JAPYTMMH HAayKaMH, PACKPBIBAIOT €€ pPOJb B ITO3HABATEIBHOM U
PAKTUYECKON JEATENBHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUHU U MPAKTUUYECKUX MPHUIIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY
OpUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh UH()OPMALIMIO U IPUMEHSATH €€ ISl MOMOJIHEHUS] 3HAHUM, PEIIeHUS
WHTEIJUJIEKTYAIBHBIX U DKCIIEPUMEHTAJIBHBIX HCCIEI0BAaTEIbCKUX 3a7ad. B menom conmepxanune
y4eOHOro npeaMera «XUMHUsS» JaHHOTO YPOBHS M3YUEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIMXcsi MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PHIIOCO(CKUX HAEH, TAKUX KaK:
MaTepUAIbHOE €IMHCTBO HEOPTaHUYECKOIO U OPraHUYeCKOr0 MHUpa, 0OYCIOBIEHHOCTh CBOMCTB
BEIIECTB HMX COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTb NPUPOAHBIX SBIECHUW MyTEM
AKCIIEPUMEHTAa M pEUIEHUSI NPOTUBOPEUMH MEXIYy HOBBIMU (DaKTaMUd M TEOPETUUYECKUMU
NPENNoChUIKAMU, OCO3HAHHME POJM XHMHHM B PEIICHHH SKOJOTMYECKHX MpoOieM, a TakkKe
npoOsieM cOEepekeHUs HHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTUWA U
MaTepHUasoB.

B mnnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS M COLMANM3aUMU  OOYyYarOIIUXCS
NPUHATBIE TPOTPAMMON IO XMMHUHM NOAXOABI K OIPEACIECHUIO CONEPKAHMSA M IOCTPOCHUS
npenMeTa MpeaycMaTpuBatoT (OPMUPOBAHNE YHUBEPCAIBHBIX YUYEOHBIX ACHCTBUM, UMEIOIIMX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHs MPoOIeM, OUCKa, aHaln3a
U 00paboTku HHGPOPMaLUH, HEOOXOMUMBIX MJIi NPUOOPETEHHS] ONbITA MPAKTUYECKOU U
MCCIIEN0BATENbCKON NESITENBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IIO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XUMHUH KaK HA YPOBHE OCHOBHOT'O OOILIETO 00pa3oBaHUs, TaK U
Ha YpPOBHE cpeAaHero ooOmero oOpa3oBaHUsA, NpHU ONPEACICHUH  COAEpKAaTeIbHON
XapaKTEPUCTUKU LEJIe W3y4YEHUs NPEIMETa HAMPABICHUEM IEPBOCTENEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO TpHU3HAETCS (QOPMUPOBAHME OCHOB XUMHUYECKOM HAaykKu Kak olsactu
COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTUYECKOW IEATEIBHOCTH YEJIOBEKa M KaK OJHOIO H3
KOMIIOHEHTOB MHUPOBOM KylIbTyphl. C METOOAMYECKOM TOYKH 3PEHUST TaKOM NOOXOA K
ONPENEIICHUIO LIETIEH N3YUYEHHUsI IPEIMETA SIBJSETCS BIIOJIHE ONPABAAHHBIM.

CormmacHO TaHHOW TOYKE 3PEHUS INIABHBIMU LEISMH W3YYEHHUs MpeaMeTa «XUMHsD» Ha
6a3zoBoM ypoBHe (10 =11 kJ1.) siBASIFOTCSL:

e (GopMHUPOBAaHUE CHUCTEMbl XUMHUYECKHUX 3HAHMM KakK BaKHEHIIEeH COCTaBISIOLICH
€CTECTBEHHO-HAyYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOW JIEKAT KIIKOUEBBIEC IOHSATHS,
(GyHlaMEeHTAJIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAHHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (QopmMupoBaHHE U Pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMUYECKUX pPEaKIUi, HEOOXOIUMBIX ISl IPUOOPETEHHs] YMEHU OpPUEHTHPOBATHCS B



MUpPE BEIIECTB U XUMUYCCKHUX SIBIICHHUI, IMEIOIITUX MECTO B MPUPOJIE, B MPAKTUUECKON 1
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHM U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HaONlIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TpaBHJI OE30MacHOTO
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ atum, comepkarenbHasi XapakTepUCTHKA LENe U 33134 U3y4eHUs] IpeaMeTa B
porpamMme Mo XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH MPUOPHUTETAMHU
B CHUCTeMe cpeaHero obOmiero oOpa3zoBanusi. CerofgHss B MNPENOJaBaHUM XUMHUHM B OOJbIIEH
CTeMeHH OTHAETCs MPENNOYTEeHHE MPAKTHUYECKOM KOMIIOHEHTE COJepKaHUsl OOydeHHs,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 00I1€00pa30BaTeIbHOM  OpraHu3aluu,
BJIQJICIOIIETO HE HAa0OpOM 3HAHUWH, a (PYHKIIMOHATBHON TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSIMU aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHHS X B PEATbHON KU3HU I PEIICHUS
MPAKTUYECKHUX 3a]1ay.

B cBi3m c 3TEM TpW U3ydeHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKue IeNK U 3a7a49H, KaK:

amanrtanus  OOydyaromuxcs K  yCIOBHSM  JAWHAMUYHO  Pa3BUBAIOUIETOCS  MUDA,
dbopMupoOBaHUE WHTEIICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TMPUHATHIO TPAMOTHBIX pENICHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopmupoBaHue y OOy4alOIIMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETCHIIUH),
UMEIONINX YHUBEPCATBbHOE 3HAUCHUE IS PA3IUYHBIX BUIOB JIEATEIBHOCTHU: PEIICHUS MPoOIieM,
MOUCKa, aHaimu3a W o0paboTku wuHPOpMAIMK, HEOOXOIMMBIX Jii NPUOOPETEHHS OIbITa
JESITEIbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, a TAKXKE AJST OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEHIECTB U XUMHYECKHUX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4aroIuXcs: CHOCOOHOCTH CAMOCTOSITENBHO NPHOOpETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH, UCTIOIH30BATH COBPEMEHHBIE HH(DOPMAIITMOHHBIE
TEXHOJIOTUH JJIs TTONCKA M aHaM3a y4eOHON 1 HayYHO-TIOMYISIPHON MH(POPMALIMK XUMHYECKOTO
COJIepIKaAHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYJAIOIIUXCSI ACCOMUATUBHOTO ¥ JIOTHUYECKOTO MBIIUICHHUS,
HAOTIONATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMEBI, B
YaCTHOCTH, MPH TUTAHUPOBAHWUHU U TIPOBEICHUN XHMHUYECKOTO AKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOyYarommxcs yOeKIEHHOCTH B TyMaHHUCTHYECKON HampaBICHHOCTU
XUMHH, €€ BaXHOW pOIM B  pPEIICHUH [OOANBHBIX  TPOOJIEM  palloHaIbHOTO
IIPUPOJIOTIONIB30BAaHNs, TOIMOIHEHUSI YHEPIeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOTO OTHOIICHHS K TMPHUPOJAE U CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHUS OTBITA UCIIOIB30BAHUS TOTYYCHHBIX 3HAHUN ISl TIPUHSATHUS
IPAMOTHBIX PEIICHUHA B CUTYAIUAX, CBI3aHHBIX ¢ XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM miaHe cpegHero ooOmiero oOpa3oBaHUs MpeaMET «XUMUs» 0a30BOr0 YpPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00macTi «EcTecTBeHHO-HaydHbIE TPEMETHI.

Oo01ee uncio 9acoB, OTBEACHHBIX ISl U3YYCHHSI XUMHUH, Ha 0a30BOM YPOBHE CPEIIHETO
ob1rero o6paszoBanus, coctapisieT 68 yacos: B 10 knacce — 34 yaca (1 gac B Hegento), B 11
kiacce — 34 gaca (1 yac B HeZleJ0).



COAEPKAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMHUHU

[IpeameT opraHnnyeckoil XuMuu: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOTYyUYECHUU
HOBBIX BEILIECTB W MaTephasioB. Teopusi CTPOEHUS OpraHWyYecKuX coeauHeHud A. M.
bytnepoBa, e€ ocHOBHble mMonoxkeHUs. CTPyKTypHbIE (DOPMYNBI OPraHHMYECKUX BEIECTB.
['omomnorus, nzoMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJUHApHbBIC U
KpaTHbIE CBA3H.

[IpencraBinenne 0  KiIaccU(pUKAUU  OpraHMYecKux  BemiecTB. Homenkmarypa
OpraHUYeCKUX COCIMHEHHM (cucTeMaThyeckas) M TpPUBHAIbHBIC Ha3BaHUS BaKHEHIIUX
Ipe/ICTaBUTEIeN KJIaCCOB OPraHUYECKHUX BEIIECTB.

DKCHEepUMEHTAIbHBIE METOJIbI M3YYECHHS BEUIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpasliaMy OpraHMYeCKUX BEIIECTB U MaTepuallaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHWYEeCKUX BEIIECTB, HAOJIIONEHUE U ONHUCAHHE JEMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MpPU HarpeBaHuW (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHI psad. MeTraH W 3TaH — MPOCTEUIINE
MIPEICTABUTENN AJIKAaHOB: (U3MYECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMu 3aMEICHUS U
TOPEHUs ), HAXOXKJIEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKHUI PsAll. DTUJIIEH U MPONUIEH — MPOCTEUIIINE
MIPEICTABUTENN AJKEHOB: (PU3UYECKHE W XHMHUYECKHE CBOWMCTBA (pEaKIMy TUIPUPOBAHUS,
raJIOTeHUPOBAHUS, THApATAIlUU, OKUCJICHUS U MOJIMMEPU3AIUN ), TOTYyYECHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metunOyTtagueH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius monuMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEGHHOCTHM CTPOCHHUS, TOMOJIOTHUECKHMH psii. AULETUICH —
MPOCTEUINNI TPEICTABUTENb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBA (peaKkUMU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOIyUYEHUE U
MIPUMEHEHUE.

Apenbl. beHson: cocrtaB, crpoeHue, (QU3NYECKHE W XUMHUYECKHE CBOMCTBA (peakinu
rajoreHUpOBaHUs U HI/ITpOBaHI/m) NIOJIyY€HHE W NpUMEHEHHe. Tonyon: cocmas, cmpoenue,
Qu3suuecKkue u xumuyeckKue ceotcmea (peakyuu 2an02eHUpoOsanUs U HUMpo8anus,), noiyyeHue u
npumenenue. TOKCMYHOCTH apeHOB. [eHeTmdeckas CBA3b MEXAY YNIEBOAOPOJAMH,
MIPUHAJICKANTUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YIIIEBOAOPOOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEDTIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl miepepabOTK HedTH: TEeperoHka, KpEeKUHT
(TepMuyeckuii, KaTanuTUuueckuit), nuponus. [IponykTel nepepaboTku HEDTH, UX MPUMEHEHHE
B IIPOMBITIUICHHOCTH U B ObITY. KaMeHHBII yroiabh ¥ MPOAYKTHI €T0 MepepadoTKH.

DKCIIEpUMEHTAJIbHBIE METO/Ibl U3YyUCHHS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMIICHUE C
oOpasiamMu TIacTMace, KayqykoB M pe3uHbl, KoJutekinu «Hedte» u «Yromby», MomenupoBaHue
MOJICKYJI YTJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, MPOBEACHNUE NPAKTHYCCKOW PaOOTHI:
MIOJIyYE€HHE 3TUJIEHA U U3yYEHHUE €r0 CBOMCTB.

PacuérHbie 3anaun.

Brluucinenuss mo ypaBHEHHIO XUMHUYECKOM peakmuu (Macchl, 00bEMa, KOJIUYECTBA
MCXO/THOTO BEIIECTBA WM TPOAYKTA PEAKIMU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kuciaopoacoaep:kamue oprann4ecKue coeIMHEeHUs1

[IpenenbHbIE OJHOATOMHBIC CHOUPTHI. MeETaHOT W 3TAHON: CTpOeHue, (U3UYECKUe W
XUMUYECKHE CBOMCTBA (pEaKUUHU C aKTUBHBIMH METAJJIAMH, TaJOT€HOBOJIOPOJIaMH, TOPEHUE),
IIpUMEHEHUE. BomoponHble CBA3M MEXAY MOJIEKylIaMu CHUPTOB. /[lelicTBME MeTaHOna W
ATAHOJIa HA OPraHU3M YeJIOBEKa.

MHoOrOaTOMHBIE CIHUPTHL. OTWICHIJIMKOIb W TJIUIEPUH: CTpoeHue, (U3MYEeCKue u
XUMUYECKHE CBOMCTBA (B3aMMOJAEICTBHE CO IIEIOYHBIMA METAJIJIAMH, KAU€CTBEHHASI pPEaKIIUs




Ha MHOroaToMHble cnupThl). JleiicTBUEe Ha opraHu3M uesoBeka. [IpuMeHeHue mivuepuHa U
ATUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3HYECKMEe U XHMHYECKHUE CBOMCTBA. TOKCHMYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunibl U kemowusi. DopMmanbAeTuj, aueTadbIerui: CTpOeHHUe, (U3NUECKUE U
XUMUYECKUE CBOWCTBA (PEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIUM),
NOJTy4YEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbuHasi U YKCYCHAsI KUCIOTHI:
CTpoeHHe, (PU3MYEeCKUe W XUMHUYECKHE CBOWCTBAa (CBOMCTBA, OOIIME ISl KJacca KHCIIOT,
peakius dTepuduKanumn), norydeHue u npuMmenerre. CTeapuHoBasi M OJIEMHOBAsI KUCJIOTHI Kak
IPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOIIIEe JIeHCTBHUE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONINU3 CIOKHBIX 3(PUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYreBobl: cocTaB, KiaccuuKaius yrieBoaoB (MOHO-, TU- U TIoJucaxapusl). [Troko3a —
NPOCTEUIINKA MOHOCAXapua: 0COOCHHOCTU CTPOCHUSI MOJIEKYNbI, PU3NYECKUE U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcugom meau(ll), oxucieHue aMMHaYHBIM PACTBOPOM
okcupa cepedpa(l), BoccraHoBIeHHE, OpOXKEHHE TIIIIOKO3bl), HAXOXKICHUE B MPHUPOJE,
npuMeHeHue, onosnorudeckas poiib. @orocunTes. OpyKTo3a KaKk U30Mep IIIFOKO3bI.

Kpaxman u nenmtonosa kak npupojHbie nonmuMmepbl. CTpoeHHe KpaxMmaia U IeJUTION03bI.
duznyueckre 1 XUMUYECKUE CBOMCTBA Kpaxmasia (THUIPOIu3, Ka4YeCTBEHHAs PEAKIIMsI C HOI0OM).

OKCHEpUMEHTAIbHBIE METOAbl W3YYCHHS BEIIECTB M MX MPEBPAIICHUN: MPOBEICHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHE CIUPTOB, Kau€CTBEHHBIC
pEeakiMy OJHOATOMHBIX CHUPTOB (OKUCIeHUE dTaHona okcugoMm wmeau(ll)), MHOrOaTOMHBIX
CUpPTOB (B3auMOJIEHCTBHE TiHIlepuHa ¢ rugapokcunom meau(ll)), anpaerusoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga C HOJOM), MPOBEICHUE NPAKTUUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3anaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakimuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM TNPOAYKTA PEaKIMU O HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOAYKTOB PEAKIIHH).

A3zoTconepkaline OpraHnyeCcKiue COeTUHEHUS.

AMUHOKHCIIOTBI Kak am(poTepHble opraHudeckue coeauHeHus. Ouzuyeckue u
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha TpuMepe IuiuHa). buonmornueckoe 3HaveHHE
aMUHOKHCIOT. [lenTubr.

benku kak mpupoHBIE BBHICOKOMOJICKYNISpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasi CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THIPOIW3, ICHATypaIus,
Ka4eCTBEHHBIE PEaKIUU Ha OEJIKU.

OKCepUMEHTAIbHBIE METOJIbI M3yYEHMsI BEIIECTB M HMX MPEBpAIEHUN: HAOMIONEHUE U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HArpeBaHUM, IIBETHHIC
peaKIu OSIKOB.

BricokoMoJieKy/IsIpHbIE COeTUHEHM S

OCHOBHBIC TIOHSITHS XMMHH BBICOKOMOJIEKYJSPHBIX COCAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb MOJIMMEpPU3AIUU, CPEAHsST MOJCKyIsipHas macca. OCHOBHBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTMHEHUH — MTOJIMMEPHU3AITUS U TIOJUKOH ICHCAIIHS.

DKCEpUMEHTAIbHBIE METO/IbI M3YYCHHS BEIIECTB M UX MPEBPAICHUN: O3HAKOMJICHUE C
oOpasiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanust MeXnpeaMETHBIX CBA3EH MpPU U3YyYEHHHM opraHuydeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HCIOb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK H
MOHSITUH, SIBISIFONINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OOmme ecTeCTBeHHO-HAyYHbIC TOHSTHUS: SBJICHWE, HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEeOpws, aHaldW3, CHUHTE3, Kiaccuukamus, TNEePUOJUIHOCTh, HAOIIONCHNE, W3MEPECHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHNE.



®dusuka: Marepus, SHEprus, macca, aroM, D5JIEKTPOH, MOJEKyJa, JHEPreTUYECKU
yYpOBEHb, BEIIECTBO, TE€JIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NYECKHe BETUUYUHbBI U
€IMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHUHTE3,
OMOJIOTUYECKH aKTUBHBIC BEIeCTBa (OCITKHU, YIIICBOIBI, )KUPBI, PEPMCHTHI).

['eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIUBO, PECYPCHI.

TexHomorus: NuieBbie MPOYKThI, OCHOBBI PAIIMOHATILHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE Tpemnaparbl, MaTephalibl M3 HCKYCCTBEHHBIX W
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHUM

XuMHUUeCKuM a1eMeHT. ArtoMm. Sapo aroma, H30TOMBL. IEKTPOHHAs O0O0O0JIOUKA.
DHepreTUYeCKUe YpOBHH, MOYPOBHU. ATOMHBIC OpOUTANIH, S-, P-, d- 31eMeHThl. OCOOEHHOCTH
pacmpeiesIieHus: AJIEKTPOHOB MO OpOUTAJISIM B aTOMAaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTYpaIHsi aTOMOB.

Ilepuonnueckut 3axkoH u Ilepumonnueckas cucrema XxumMuueckux siaemeHToB 1. .
MenneneeBa. Cpsi3b nepuoauyueckoro 3akoHa M Ilepuoanyeckoil CUCTEMBI XHUMHUYECKHUX
anemeHTOB J[. 1. MeHneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HWMH TMPOCTHIX M CIIOXKHBIX
BEILIECTB [0 TPyNIaM U IepuoaaM. 3Ha4€HUE MEPUOANIYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenne BemiecTBa. XUMHYECKass CBSI3b. BHUIbI XMMUYECKOM CBSI3M (KOBaJICHTHAs
HEToJIApHAas W TOJsipHasi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMHUYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN). BogoponHas cBa3s. BaaeHTHOCTS.
DNEeKTpoOTpUIATENBHOCT. CTeneHb OKUCIEHUs. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. TUIBl KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

ITonsTe 0 nucnepcHbIX cucremax. MICTUHHBIE U KOJUTOWIHBIE pacTBOPBI. MaccoBas A0
BEIIECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuil. HomeHknarypa HeopraHWYeCKHX
BemecTB. [eHeTnyeckas CBsi3b HEOPTraHMYECKUX BELIECTB, MPUHAIJIEKAUX K Pa3IMYHBbIM
KJIaccam.

Xumnueckas peakiusi. Kriaccupukamuss XUMUYECKHX pPEaklMid B HEOPraHUYECKOW u
OpraHUYECKOM XMMHUU. 3aKOH COXPAHEHHUS MacChl BEILIECTB, 3aKOH COXPAaHEHUS U MPEeBpaIleHUs
SHEPIUU NPU XUMHUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3UyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumunueckoe paBHoBecue. DakTopel, BIMSAIOIIAE HA COCTOSHUE XMMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [lartense.

Onexrponutudeckas aucconuanus. CuiibHbIe U ciadble dMeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCJasl, HEUTpaJibHAs, IEJIOYHAs.

OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METO/bl U3YYE€HUs BEUIECTB U MX MPEBPAICHUI: JEMOHCTpaIus
tabmun «llepuonnueckas cucrema xumuueckux sneMmeHtoB [[. M. MenneneeBa», mzydeHwue
MoOJZleTiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BELIECTB € MMOMOIIBI) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), TPOBEJEHUE MPAKTUYECKON padoThl «BrusHue pa3znuuHbIX (akTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKLIAN.

Pacuérnbie 3anaun.

Pacu€Tpl 10 ypaBHEHHSIM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXHUMHUUYECKUE
Pacy€Thl, PACYETHI C UCMOJIBb30BAHUEM MOHITHUS «MACCOBAS JOJISI BELLIECTBAY.

Heopranuyeckasi xumms



Hemeramnbr. Ilonoxkenne HemerayoB B llepuoguueckord CHUCTEME XHUMHUYECKUX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHsS aroMoB. DU3NUECKHUE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUS HEMETAIIOB (Ha IpuMepe KUCIopoia, cepsl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETa/UIoOB (rajloreHoOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUsS) M WX COCAUHEHHMH (OKCHIOB, KHCJIOPOJCOACPKAIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprmMeHeHnEe BAXKHEHIIIUX HEMETAJVIOB M UX COCUHEHUM.

Mertastbl. [Tonoxkenne metauioB B [lepruogudeckoit cUCTEME XUMUYECKHUX AIIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTayioB. OOIue
¢dbusnyeckue cpoiicTBa MeTtauioB. CIlaBbl META/UIOB. DJICKTPOXUMHUYCCKUIN DSl HAMPSIKCHUI
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX METAJUIOB (HATpHM, Kajauid, KalbIMi, MarHuw,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSIUHEHUM.

OG61ue crocoOsl MoJydYeHUsT MeTaITOB. [I[pruMeHeHne MeTaJJIOB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAIbHbIC METO/Ibl H3Yy4YE€HUS BEUIECTB M UX IPEBpAIICHUN: H3YUYCHHE
KOJIIEKIIMU «MeTalisl ¥ CIUIaBbl», 00pa3Il0oB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTAbHBIX
3aja4, HaOMIOJACHUWE M OMNHCAaHHWE JECMOHCTPAIlMOHHBIX U  JIaOOPaTOPHBIX  OIBITOB
(B3auMOICCTBHE THIAPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIIEJIOYEH, KaueCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemiecTBa MM o0bEMa Ta30B IO HU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIIMH, €CIU OJTHO U3 BEIICCTB MMEET IMIPUMECH.

XUMHA U KU3HD

Ponp xumMun B 00eCTICUCHUH DKOJIOTHYECKOM, YHEPTeTUUECKOM U TTUIIIEBON O€30IMacHOCTH,
pa3BuThuM MeauuuHbl. [loHATME O HAy4YHBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
peaKIuu.

[IpencraBmennss 00 OONIMX HAyYHBIX MPHHIUMIIAX MPOMBIIUICHHOTO TOJYyYCHUS
Ba)KHEHUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB WM MATEPUATIOB: BAXKHEWUIIIME CTPOUTEIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, K€paMHKa, MaTepuaibl Ui SJIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHMYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHsL ¥ 310pPOBbE YEJIOBEKA: IPaBUja MCIIOJb30BAaHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBmiIa 0€30IMaCHOTO MCIOJIB30BaHUS MPEnapaToB OLITOBOM XHMHH B ITIOBCETHCBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzarus MeXIpeaAMETHBIX CBsI3e€H MPU U3yUYeHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 UCIHOJb30BaHHE KaK OOIIMX eCTeCTBEHHO-HAyUHbIX
MOHSATHM, TaK W TIOHATHUM, SBISAIOMIMXCS CUCTEMHBIMHA JUISI  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mue ecTeCTBEeHHO-HAyYHbIC IIOHATHS: HAy4dHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHUHTE3,  KiaccuduKaius, MEPUOANYHOCTD, HaOIIOEHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, JHEPTETUYCCKUIA YPOBEHB, BEIIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHUE BeIlecTBa, ((M3NUSCKUE BEIMUMHBI U €AUHHUIIBI UX U3MEPCHHS, CKOPOCTh.

buomorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BHTaMUHBI, 0OOMEH BEIICCTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHUYECKas MPOMBIIIUIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTEepHUaJIOB, CEJILCKOXO3IHMCTBEHHOEC MIPOU3BOJICTBO, MTUIIEBas
MIPOMBIIIJICHHOCTh, (hapMalleBTHYECKass MPOMBINIICHHOCTh, IPOM3BOJICTBO KOCMETHYSCKUX
IpenaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaT€pUANIOB, JIEKTPOHHAS MPOMBILIJIEHHOCTb,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COQO ycranaBnuBaeT TpeOOBaHUSI K pe3yJabTaTaM OCBOEHUS OOYyYarOIIMMUCS
IIpOrpamM CpeHero oomero o0pa3oBaHus (JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM il pa3paldOTKU IUIAHUPYEMBIX pE3ylIbTaTOB OCBOCHHUS
MIPOrpaMM CPETHETO 00IIEro 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yJAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHHS
BBIJICJIEHBI CJIETYIOUIUE COCTABISIOIIHE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKON TPaXTAHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEIETICHUIO;

HaJU4he MOTUBALIUU K O0YUYEHUIO;

L[EJICHAPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIECHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKHUX TPaJAULIMiA 0a30BOM HAYKH XUMUU;

TOTOBHOCTbh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCA B CBOEU JIESITEIIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4he MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTD KU3HEHHBIEC TIIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM W BOCIHUTATEIbHOM JAESTENBbHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJA€AJaMH POCCUHCKOTO
IPaXKJAHCKOIO0 OOIEeCTBAa, MPUHATHIMM B OOIIECTBE HOPMaMU M IpPAaBUJIAMU TOBEICHUS,
CHOCOOCTBYIOUIMMHU  MPOLECCAM  CaMOIO3HAHUSA, CaMOpPAa3BUTHS W  HPABCTBEHHOIO
CTAHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHUS MpEeaAMETa « XUMUD) OTPaXaroT C(HOPMUPOBAHHOCTD
OMbITa MO3HABATEIIbHOW M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalolMXCsl MO pealu3aluuu
MPUHSATHIX B 00IIECTBE LICHHOCTEM, B TOM YMCJIE B YACTH

1) rpa:KaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBAXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPENCTABICHUS O COLMAJBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOILIECHUHA B
KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH TMpPU CO3JaHUU Yy4EeOHBIX
MIPOEKTOB, PEIIEHUH Y4YE€OHbIX M TIO3HABATEIBHBIX 3aJla4, BBIMNOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

COCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTHUX MPU aHAIKU3€E PA3IMYHbBIX BUJIOB YU€OHOH JESTEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUIO0 OTEYECTBEHHOM
XUMUH;

YB)XEHUSI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIONECHUH,
KPONOTIMBBIX AKCIIEPUMEHTAIBHBIX MMOMCKOB, MOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

UHTEpeCa U TO3HABaTEeIbHBIX MOTHUBOB B TOJYYEHMHM U TMOCJEAYIOIIEM aHalIu3e
MH(}OpMAIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBE/ICHHUS,

COCOOHOCTH OLEHUBATh CHUTYallUM, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMU, U
OPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTHUPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLICHWBAaThb CBOE IOBEICHHE W MOCTYNKHA CBOMX TOBAapUUIEW C TMO3ULUN
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBUI ITUX MMOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:



MOHMMAaHUs LEHHOCTEW 370pOBOTO M 0e30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DH3NYECKOMY U TICUXHUYECKOMY 37]0POBBIO;

coOmroneHns mpaBuil 6€30MacHOT0 OOpaIeHusl C BEMIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIESITEIHHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPaBWJI WHIUWBHAYaJIbHOTO M KOJUIEKTMBHOTO O€30MacHOro
MOBEJICHUSI B CUTYAIIUSX, YTPOKAIOIIUX 37I0POBbIO U KU3HU JIHOJICH;

OCO3HAHMS TOCJECACTBUNA U HEMPUATHUS BPEAHBIX MPUBBIYEK (YHNOTPEOJIEHUS aJIKOTOJS,
HapKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEILCKON JI€SITENBHOCTH,
0O0I11I€CTBEHHO TOJIE3HON, TBOPUECKOUN U IPYTUX BUAAX JIEATCIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEUICHWU MNPAKTUYECKUX 3a/ad COIUAJIbHOU
HaIIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YUEHHUIO0 MPOQECCUil pa3IuyHOrO poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUS MTPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaKEHUS K TPYAY, JIOASIM TpyAa U pe3yibraraM TPYIOBOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBHAYaJbHOM TpAaeKTOpUU OOpa30BaHMS,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEM 00IIeCTRa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[ENIECO00pa3HOr0  OTHONICHUS K  MPUPOJE, KaK  HUCTOYHHUKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

MOHMMAHUSl  [IMOOAJIBHOTO  XapakTepa  HKOJOTMYECKUX  MOpoOsiieM,  BIUSHHS
AKOHOMHYECKHX MPOIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATBHOM Cpebl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTWXKEHUM XUMUU [JI1  pELICHUS
BOIIPOCOB PAllMOHAIBHOTO MTPUPOAOIIOIH30BAHUS;

AKTUBHOTO HEMPUATHUS NEUCTBUN, MPUHOCSIIUX BPE OKpYyKalolllel MpUpoaHOi cpere,
YMEHUSI IPOTHO3UPOBATH HeOIaronpusiTHbIE AKOJIOTUYECKUE MOCJEICTBUS
MPEANPUHUMAEMBIX IEMCTBUH U MPEIOTBPALIATH UX;

HaJIMYUs Pa3BUTOTO DKOJOTHMYECKOTO MBIILICHUS, YKOJIOTUYECKOW KYJIBTYpPhl, OIbITa
NEATEIbHOCTH DKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAaThCSI UMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM MPAKTUKE, CIIOCOOHOCTH W YMEHUS
AKTUBHO MIPOTHUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUSl CHEUUPUKH XUMHHM KaK HayKd, OCO3HaHUs €€ poiu B (OpPMHUPOBAHUU
palMOHANIBHOIO HAYYHOIO  MBIILIEHUS, CO3JaHUM LEJOCTHOTO MpEeICTaBileHUus 00
OKpYXKalIIeM MHUpE KaK O €IMHCTBE MPUPOJbI U 4YeJIOBEKa, B TO3HAHWUU MPHUPOAHBIX
3aKOHOMEPHOCTEH U pellIeHUH Mpo0ieM COXpaHEHUsI MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHWMHHU JJIi COBPEMEHHOM IUBWIM3AIMHU: B €&
I'YMaHUCTUYECKON HANpaBIE€HHOCTH M BaKHOM POJIM B CO3JJaHUU HOBOM 0a3bl MarepuaibHOU
KYJIBTYpbl, pPEHICHUU TI00abHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUUYECKON, TMHIINEBOM M IKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTHH
MEJIUIINHBI, 00ECTICUCHUH YCJIOBUHM YCIICIIHOTO TPY/a M SKOJIOTHYECKH KOM(OPTHOMN >KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBCHHO-HAy4YHOW TI'PaMOTHOCTH: TIOHUMAHHUSl CYIIHOCTH METOJOB TO3HAHUSI,
HCIIOIBb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCMOJB30BaTh MOJydacMbIe 3HAHUS
JUIS aHalu3a U OOBSICHEHMS SIBJICHHM OKPYXKAIOIIEr0 MHpa M IPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHHS JejaTh OOOCHOBAHHBIC 3aKJIIOUCHMs] HA OCHOBE HAyyHBIX (DaKTOB U
MMEIOITUXCS TAaHHBIX C LEJbI0 TTOJIYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIMOJIb30BaTh XUMHUYECKUE 3HAHUS JUIS PEIICHUS
npo0JieM B peaibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM 1€ TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM IO XHMHHM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTIMU;



MHTEpeCca K OCOOCHHOCTSIM Tpyla B pa3IMyHbIX cdepax mnpodeccunoHanbHON
TESTETPHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIE pe3yabTaTbl OCBOCHHS Yy4E€OHOro mnpeameTa «XuUMHUS» Ha YpPOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE ISl (POPMUPOBAHUSI MUPOBO33PEHHUS OOYUYAIOIIUXCS MEXKIUCUUILITMHAPHBIC
(MexXTnpeaMeTHbIe) OOIICHAyYHbIE MOHSATHUS, OTPAXKAIOIINUE IIEIOCTHOCTh HAyYHOM KapTHUHBI
MUpa U cneluduKy METOIOB MO3HAHUS, UCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, SHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, HAy4yHbIM (akT, MPUHIMUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIENOBaHUE, HAOMIONEHNE, U3MEPEHUE, PKCIEPUMEHT U
Jpyrue);

yHUBEpCalbHble  ydyeOHble  JelicTBUs  (ITO3HABAaTEIbHbIE,  KOMMYHHUKATUBHBIE,
perylaTuBHbIC), obecnednBaroniue (opMupoBaHue (PYHKIIMOHAIBHOW TIPaMOTHOCTU H
COLIMAJIbHON KOMITETEHIIMHM 00Yy4arOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIIMXCS ~ UCIOJBb30BaTh  OCBOEHHBIE  MEKIUCHIUITMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIC JCHCTBUS B MO3HABATEIbHOW U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3ylbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU YUCOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiajeHne yHNBepPCAJIbHBIMHU Y4eOHbIMU MO3HABATEILHBIMHU ACHCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBUSI:

CaMOCTOSTENIbHO (DOPMYIIUPOBATh W aAKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarh;

ONPENEIATh LENH JESITENIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTHUKEHUS,
COOTHOCHUTB PE3YJbTAThl IEATEIHLHOCTU C MTOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUN NPHUEMBI JIOTMUECKOTO MBILIIJIEHUS — BBLACISTH
XapakTepHble NPU3HAKKA TMOHATHM M YCTaHAaBIMBAThb HX B3aUMOCBS3b, HCMOJIb30BATh
COOTBETCTBYIOIIUE TTOHITHS 1JI1 O0BSICHEHUS OTIENbHBIX (DAKTOB U SBIICHUIA;

BBIOMPATh OCHOBAHMS W KPUTEPUU MJIs1 KIacCU(UKAIIMU BEIIECTB M XUMHUYECKHX
peaKuuii;

YCTaHAaBIIUBATh IPUYHMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUECHHS;

IPUMEHSTH B MPOIECCe MO3HAHUS, UCTIONb3YEeMbI€ B XUMUU CUMBOJIMYECKHE (3HAKOBHIC)
MOJIETT, TPEOOpPa3OBBIBATh MOJCIbHBIC MPEACTABICHUS — XWMHUYECKH 3HaK (CHMBOI)
DIIEMEHTa, XHUMHUYecKash (opmyna, ypaBHEHHE XHMHUYECKOW pEakIMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]a4, MPUMEHSATh Ha3BaHHBIE MOJICTHHBIC
NPEACTABICHUS JJISl BBISIBJICHUS XapAKTEPHBIX IMPU3HAKOB HM3y4aeMbIX BELIECTB U
XUMHUYECKUX PEAKIIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHSA:

BJIaJI€Th OCHOBAMH METOJIOB HAyYHOIO MMO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIUN;

dbopMynupoBaTh IE€TM W 3aJaud HWCCJICNOBAaHUS, WCIIOIb30BaTh IIOCTABICHHBIE W
CaMOCTOSTENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TIPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU,

BJIAJ€Th HABBIKAMU CaMOCTOATEIIBHOTO IUIAHHUPOBAHUS U MPOBEACHUS YUYEHUYECKHUX
OKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHS  HaOMIOmaTh 3a  XOJAOM  IpoIiecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €r0 pe3yibrar, (HopMynrpoBaTh O0OOOIICHHUS W BBIBOIBI
OTHOCUTETILHO JTOCTOBEPHOCTH pE3YJIBTaTOB HCCIENOBAaHUS, COCTAaBISAThH OOOCHOBAHHBIN
OoTY€T O MPOJIETAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUYECKOW HCCIeNOBAaTeIbCKOM W MPOEKTHON JAESTeNbHOCTH,
MIPOSIBIIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJ0B MTO3HAHUSI.

3) padora ¢ unpopmanmei:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOUYHUKAX HHPoOpMAIMKU (HAYYHO-TIOMYJIApHas
JUTEpATypa XHMHYECKOIO COJEp)KaHWs, CIpaBOYHbIE mocoOus, pecypcbl HWHTepHeTa),
aHAJIM3UPOBATh HHPOPMALIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYNBOCTB;

(GopMynupoBaTh 3arpochl U NPUMEHATH pa3jiHYHbIE METOJbI NMPU TOHUCKE U OTOOpE
uH(pOpMaI, HeOOXOTUMOM TSI BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT UCTIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUN U
Pa3IMYHBIX TOUCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QOopMy MpeacTaBieHus WHGOpMAIIH
(cxemsbl, rpauKu, AUATrPaMMBI, TAOIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAay4HbIM S3BIK B Kaue€CTBE CpPEACTBA MpHU padoTe C XHUMHYECKOU
uH(pOpMaIUEil: MPUMEHATh MEXIpeIMeTHbIe ((PU3NYecKne M MaTeMaTh4yecKue) 3HaKd |
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATypbI, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIVISTHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY 1€ CTBUSIMU:

3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIaeMOM TEMbI B XOZ€ AUAJIOTa U/WIH TUCKYCCUH,
BBICKA3bIBATh HJEH, (OPMYIUPOBATH CBOM MPEMJIOKEHUS OTHOCUTEIBHO BBITIOJIHEHHUS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIILHON AESATENbHOCTH, MOTYYEHHBIX
CaMOCTOSTEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3auud yueOHOro mpoekTa U (OpMyIUpOBaTh BBIBOABI MO PE3YyJbTaTaM MPOBEIEHHBIX
MCCIICIOBAaHUN MyTEM COIIACOBAaHMSI TTO3ULIUM B X0J1€ 0OCYXKJEHUSI 1 OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTEJIbHO TJIAHUPOBAaTh U OCYLIECTBISATH CBOIO MO3HABATENIbHYIO ESITEIBHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUPOBATh U 10 MEpPE HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeajaraeMblid AJITOPUTM JE€HCTBUIA MPU BBIMOJTHEHUH YYEOHBIX U UCCIEAOBATEIbCKHUX 3a/1a4,
BbIOMpATh Hanbosee 3(hPEeKTUBHBIN CITOCOO MX PEIICHHS C YYETOM MOTYyYEHUS HOBBIX 3HAHHM
O BEILIECTBaX U XMMUYECKHUX PEaKLUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUUYECKOM COCTABISIONIEH €CTECTBEHHO-
HayyHOW KapTUHBI MHpA, POJIU XUMHHU B TMO3HAHWUU SIBIICHUM TPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJABTYPbHI JUYHOCTH, €€ (PYHKIMOHAJIbHOW TPpaMOTHOCTH, HEOOXOAUMOW st
pelieHnss MPaKTUYECKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELIE;

BJIAJICHUE CHUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XUMHUYECKUN DJIEMEHT, aToM, OJJICKTPOHHass o0O00JI0YKa aroMa, MOJIeKyla,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XHUMHUECKas CBS3b, CTPYKTypHas ¢opmyna
(pa3BépHyTasi U COKpaiiéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIM 00BEM, YIIIEpOIHBIN
ckelneT, (hyHKIIMOHAJbHAs TPYIINA, pagukal, U30MEpHs, HU30MEpbI, TOMOJOTHYECKUUN pSI,
TOMOJIOTH, YIJIEBOJAOPO/bI, KUCIOPOJ M a30TCOAEPKAIIUE COCTUHEHUS], MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIDHBIC COCIUHEHUS); TEOPUU W 3aKOHBI (TEOpus
CTpOeHHUs OopraHuveckux BemiecTB A. M. BytnepoBa, 3aKkOH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJWUYECKHUI S3bIK XMMHWHU; MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIHUE B
OCHOBE MOHUMAaHUSI TPUIYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (haKTOJIOTUUECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUHU U OE30MaCHOM HCIIOIb30BAHUU BaXKHEHIINX
OpraHUYeCKUX BEUIECTB B ObITY U MPAKTUYECKON EATEILHOCTH YETIOBEKA;



cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHbIE  MPU3HAKH  MOHATHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOILME MOHITHS MPU ONMHCAHUU
COCTaBa, CTPOCHMS U IPEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHUI HMCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpamEHHOW) (QOPMYII OpPraHUYECKUX
BEIIECTB W YPAaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH MOJIEKYII
OpraHMYeCKUX BEIIECTB I WUIIOCTPAlMM WX XUMHUYECKOTO W MIPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpPMUPOBAaHHOCT, ~ YMEHUW  yCTaHABIUBaTb  MPUHAMICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO MX COCTaBy M CTPOCHHUIO K OIpeneiEHHOMY KJaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COEAMHEHMS), JaBaTb KM Ha3BaHMS IO CHCTEMAaTHYeCKOU
Homenkiarype (IUPAC), a Takke mNpuBOOUTH TpUBUAIBHBIC HAa3BaHUS OTHCIBHBIX
OpPraHMYECKHUX BEIIECTB (ITHJICH, MPOMUJIICH, alleTUIICH, STUICHIIIUKOINb, TIUIEPHUH, (EHOT,
dbopManbaerua, ameTanbAeTyil, MypaBbUHas KHCJIOTA, YKCYCHas KHUCJIOTa, OJICHHOBAS
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIIIOK03a, (PpyKTO3a, Kpaxmall, [EeJUTI0I03a, NIULHH);

c(hOpMUPOBAHHOCTh YMEHUSI ONPENECIATh BUIbl XUMHYECKOH CBS3M B OpPraHUYECKHX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOXKEHUSI TEOPUU CTPOEHUS OPTraHUYECKHX
BemiecTB A. M. bytnepoBa 1j1s1 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHI XapakTE€pU30BaThb COCTaB, CTPOEHUE, (U3UYECKUE U
XUMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIIACCOB OPraHUYECKUX
BelecTB (METaH, 3TaH, ATWICH, MPOMWJICH, aneTuiaeH, OyramueH-1,3, meTwiOyTanuen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
YKCYCHasl ~ KHCIIOTBL, [JIOKO3a, Kpaxmaji, IeJUI0iI03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBaTh TEHETHUYECKYIO0 CBA3b MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUN C UCIOJIb30BAHUEM CTPYKTYPHBIX opMyT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHMKHU YIIEBOJOPOAHOTO ChIPbS
(HedTh, MPUPOAHBIN Ta3, yroib), COOCOOBI UX MEPepadOTKH M MPAKTHUYECKOE MPUMEHEHUE
MPOAYKTOB MepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHUW NPOBOAMUTH BBIYHMCICHHS MO XUMUYECKUM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEUIECTB MJIM MPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX METOAaX
HAayYHOIO MO3HAHMUS, HUCIHOJIb3YEMbIX B XMMHUHM NpPH HM3YYEHUH BEIIECTB U XUMHUYECKHX
ABICHUM  (HAOMIOImEeHHe, UW3MEpPEHUe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHBbIE XMMUYECKHE 3HAHUS JUIsl MPUHATHS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallUAX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

c(hOopMHUPOBAHHOCTH YMEHU COOTIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYAOBaHHMEM, a TaKXke TMpaBuiia OOpalleHusi C BELIECTBAaMHU B
COOTBETCTBUH C UHCTPYKIHUSMH IO BBITIOJHEHHUIO TAOOPATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBHINOJIHATh XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHrs OpraHUYeCKUX BEIEeCTB MPHU HArpeBaHUM, MOJYyUYEHUE STUJIEHA M U3y4YEHUE
€ro CBOICTB, KaueCTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, AeHAaTypalus OENKOB Mpu
HarpeBaHWM, LIBETHbIE pEAKIUH OETKOB) B COOTBETCTBMM C NPAaBUJIAMH TEXHUKH
O0e3omacHOCTH TMpu OOpalleHWH C BelEeCTBAMHM M Ja0OpaTOpHbIM  00OPYIOBAaHUEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOUIUX PEAKIUI U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHMIM KPUTUYECKH aHAIM3UPOBATh XMMUYECKYIO MH(OpMaIHIo,
MOJIy4aeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmanuu, WHTEpHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUI COOMIONATh MpaBHA SKOJIOTMYECKH LIEJIECO00pPa3HOIo
NOBEIEHUSI B OBITY M TPYIOBOM JEATENBHOCTU B IIEJIAX COXPAaHEHUS CBOETO 3J0POBbS U
OKpY>Karolen IPUPOIHON CPENbl, 0CO3HABATh ONACHOCTH BO3ACUCTBUS HA KUBbIE OPraHNU3MBbI
ONPENENEHHBIX OPraHUYECKUX BELIECTB, NMOHMMAs cMbIca nokaszarens IIJIK, moscHATe Ha



npuMepax CHocoObl YMEHBIICHHS M MPEJOTBpAIICHUS HUX BPEIHOTO BO3AEUCTBUS Ha
OpraHU3M YEJIOBEKa;

U1 O0Y4arOIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE NMPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUECKUX SBICHUII;

JUTSL CHETBIX W CAa0OBHAAIINX OOyYarOMIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO cucteMy ob6o3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE pE3ynabTaThl OCBOECHHUS Kypca «OOIIass W HeOpraHuyeckass XHUMHs»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O XHUMHUYECKOH COCTaBJISIONICH €CTEeCTBEHHO-
HAyYHOW KapTHUHBI MUpPA, POJIM XWUMHHU B TO3HAHWW SIBICHWUW MPUPOILI, B (OPMUPOBAHHUH
MBIIUICHNAS. W KYTbTypbl JUYHOCTH, €€ (PYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM s
pelIeHrsT TPAKTUYECKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBbIO M IPUPOJHOM CpELIE;

BJIAJICHUE CHCTEMOW XHMHWYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOIINE
MOHATHS (XMMHYECKHIA SJIEMEHT, aTOM, MU30TOI, S-, P-, - 2JIEKTpOHHBIE OPOMTAIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O0BEM, BaJEHTHOCTH, AMEKTPOOTPHULIATEILHOCTD, CTEIIECHb
OKHCJICHHS, XMMHUYECKasi CBsI3b (KOBaJICHTHAsi, WOHHAs, METaJUIMYecKas, BOAOpOMHAs),
KpUCTAJUIMUECKasi pPEmIETKa, THUIBI XUMHUYECKUX PpEaKIUW, pacTBOpP, DIICKTPOJIUTHI,
HEAIEKTPOIUTHI, SJEKTPOIUTHUECKAsT JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peaklMi, XUMHUYECKOE€ paBHOBECHE); TEOPUU U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKOM Jaucconuanuu, nepuoamdeckuid 3akoH [[. WM. MenpaeneeBa, 3akoH
COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUM MPU XUMUUECKUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SA3BIK XUMUM, MHPOBO33PECHUECKUE 3HAHUS,
JeXalye B OCHOBE IOHMMAHUS TPUYMHHOCTA U CHUCTEMHOCTH XHMHUYECKUX SIBICHUMH,
(aKTOJIOTMYECKHUE CBEJIEHWd O CBOMCTBax, COCTaBe, IIOJYYEHHMHM U  O€30MacHOM
WCIOJIb30BAHUN  BAXHEUIIUX HEOPTraHWYEeCKUX BEIIECTB B OBITY UM MPAKTUYECKOU
JEeSATENbHOCTH YEJIOBEKa;

cOpMUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapaKTEpHbIE  TMPU3HAKU  TOHATHIM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUU
HEOPraHMYECKUX BEIIECTB U MX MPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH UCIOJIH30BaTh XUMUUECKYIO CUMBOJIMKY JJISI COCTABJICHUS
?nopMyn BCILIECTB U YPAaBHCHUN XUMHUUYECKUX PEaKIMH, CUCTEMATUYECKYI0 HOMEHKJIATypy
IUPAC) u TpuBHManbHBIC HA3BaHWS OTACIBHBIX HEOPTaHWYCCKHX BEIICCTB (YrapHbBIA Tas,
VIJICKUCIIBIA Ta3, aMMUaK, ramiéHasl u3BeCTh, HETalléHasi U3BECTh, MUThEBAsl COMA, MUPUT U
IpyrHe);

c(hOpPMUPOBAHHOCTh YMEHUM ONPENCNIATh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMUUYECKHUX DJIEMEHTOB B COCIUHEHUSX Pa3JIMYHOTO COCTaBa, BHUJ XWMHUUYECKOM CBS3U
(KoBajieHTHAas, HOHHAs, METAJJTNYECKas, BOJOPOAHAs) B COSAMHEHUSX, TUIT KPUCTAILTNYECKON
pPEHIETKM KOHKPETHOTO BellecTBa (aromMHas, MOJEKYJIsSpHas, HMOHHAs, MeTajuIndeckas),
XapakTep Cpelibl B BOAHBIX PACTBOpPaX HEOPTraHUUECKUX COSAMHEHUI;

chOpMHUPOBAHHOCTh yYMEHUU YCTAHABIWMBAaTh MPUHAJICKHOCTh HEOPraHUYECKHUX
BEIIECTB 10 UX COCTABY K ONPENEIEHHOMY KJIAcCy/TpyIle COeAMHEHUH (MPOCThIE BEIIeCTBA —
METaJUTbI U HEMETAJLIbI, OKCUIbI, OCHOBAaHMS, KUCIIOThI, aM(OTEPHBIE TUIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMH pAaCKphIBaTh CMBICH Mepuoandeckoro 3akona JI. .
MengeneeBa W JEMOHCTPUPOBaTH €r0  CHCTEMATHU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMHPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKHUX AeMeHTOB 1—4 nepuonoB Ilepuonuueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB /.
W. Menpeneera, UCNOIb3ys TOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIIHY, «IHEPTETUUCCKHIE
YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U MX
COEMHEHUH IO nepuogaM U rpynnam [lepuoanueckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB /.
H. Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB, IMOATBEPKIATH CYLIECTBOBAHUE



TCHETHYECKONW CBSI3M MEXIy HEOPTraHMYECKUMH BEIIeCTBAMH C TIOMOIIBI0 ypPaBHEHHM
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

c(hOopMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU TI0 PA3THIHBIM
MpU3HaKaM (YHCIIy W COCTaBy pEarupyrollux BEMIeCTB, TEIUIOBOMY 3((hEKTy peakiium,
W3MCHCHHUIO CTCTICHEH OKHCICHHS DJIEMEHTOB, OOpaTUMOCTH  PEaKIHWH, YyYaCTHIO
KaTain3aTopa);

c(hOpMHPOBAaHHOCTh YMEHUW COCTABISATh YPABHCHHUS PEAKIUA pPa3IUIHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIC ypaBHEHUS pPEaKIMii MOHHOTO OOMEHA, YYMTBIBAasl yCIIOBHUS, TPU
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOIUTH PEAKINH, TOATBEP)KIAIOIINE KaueCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPTAaHWYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM TYTEM HWOHBI,
MIPUCYTCTBYIOIIHE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUU pacKpbIBaTh CYILLHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMHA IOCPEACTBOM COCTABICHUS 3JIEKTPOHHOIO OajlaHCca 3THX
peaKkuu;

c(hOpMUPOBAHHOCTh YMEHUM OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU pEeaKIUU
OT pa3JInYHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XMMUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUECKHE MPOLECCHI, JIeKaIUe B
OCHOBE  IPOMBIIUIEHHOTO  TOJYYEHHS CEpPHOM  KHUCIOThI, aMMHakKa, a  TaKke
c(hOpMUPOBAHHOCTh TPEACTABICHUNU 00 OONUMX HAYYHBIX NPUHIHUIAX U IKOJOTHUYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIUHUCICHUS C HCIOJIb30BAHUEM TMOHSATHUS
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWW Tra30B MPU XUMHUUYECKUX
peaKIuaX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe
Ui 00BbEMY OHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO (P (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MACChl BEUIECTB, MPEBPALICHUA U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
7a00paTopHBIM  OOOpYIOBaHWEM, a TaKXKe IMpaBwia oOpalleHus C BeleCTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU MO BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATh W BBIMOJHATH XUMUUYECKUM IKCIICPUMEHT
(pa3noxkeHue TMEpPOKCHJa BOAOPOJAa B MPUCYTCTBUU KaTallu3aTopa, OMNPEIETICHUE Cpeabl
pPacTBOPOB BEIIECTB C IIOMOIIBI0 YHHBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3JTUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, kKapOOHAT- W XJIOPUI-AaHUOHBI, HAa KAaTHOH aMMOHHUS, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o TemaMm «Metaiby U «HeMeTtaiibl») B COOTBETCTBUU C
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIeCTBAMH U JaOOpaTOPHBIM
000pyn0OBaHUEM, MPEICTABIATh PE3ylIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuid U (POpMYIMPOBATH BHIBOALI HAa OCHOBE JTHX
pE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYIO HMHGOpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICcTBA MAacCOBOM KOMMYHUKaiuu, VHTEpHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIaTh TMpaBUia JKOJOTHUECKH IIe]eCco00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JCATEIBHOCTH B IEJSX COXPAHEHUS] CBOETO 3I0POBbS U
OKpY>Karollel MpUPOAHOMN Cpe/lbl, 0CO3HABATH ONACHOCThH BO3JCHCTBUS HA JKUBBIC OPTraHU3MBbI
ONpPEACIEHHBIX BEUIECTB, MOHUMAs cMbica Tokazarens I[IJIK, moscHsATh Ha npuMmepax
CrOCOOBbl YMEHBIIICHUST W TMPEAOTBPAIICHUS WX BPEIHOTO BO3JCUCTBUS HAa OPraHU3M
YEJI0BEKA;

JUIsl 0OYYaroIMXCs C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBbS: YMEHUE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUUYECKHUX SIBJICHUIA;

JUISL CIIETIBIX W CJIA0OBHJSIIIMX OOYYarOIIUXCS: YMEHHE HCIIONIb30BaTh pelibedHO-
TOUYCUHYI0 cucTeMy oOo3Hauenuid JI. bpailns nnus  3anucu  XUMUYecKux  (Hopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMbl Koutpoasusl | Ipakruyec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannyeckoit xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! Pt CIp 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHble YIIIEBOJOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl yE HOPOR A 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaTHuecKHe yrIeBOI0POAbI 2 bubnuoreka LHOK https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKHN YIIIEBOIOPOJIOB U HX
2.4 PHpOX A HOPOA 3 1 bu6mmoreka I{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pazgen 3. Kuciiopoaconep:xamue opranudeckue coeJMHeHUs
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBblie kucaoTsl. CoxkHbIe 2(pups 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 YrneBoabl 1 bubaunoreka LIOK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMuHBI. AMHHOKHCITOTBI. benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pazaeny 3
Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo yacoB

Ne DJlIeKTpoHHbIe (1M (ppoBbIe)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Kontpouabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproauueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6mmoreka LIOK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB bubnuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LIOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka LOK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumus
2.1 Merauibl bubmuoreka [1OK https://myschool.edu.ru/
2.2 HemeTamsr 1 bu6mmoreka [{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N Kosmmuects 3
e JIEKTPOHHbIe u(ppoBbIe
Tema ypoka 0 42COB p ungp
n/n Jara o0pa3oBaTeJibHbIE pecypchl
Bcero
1 [Ipeamer oprannyeckoil XuMUH, €€ BO3BHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust ctpoeHus opranndyeckux coequnennii A. M. Bytieposa, eé
2 P P P yIIep 1 bubauoreka IIOK https://myschool.edu.ru/
OCHOBHBIE ITOJIOXKEHUS
[IpencraBnenue o knaccudukanuu opraHuueckux Beniects. Homenknarypa
3 p ¢ p P 1 bubnuoreka IIOK https://myschool.edu.ru/
(cuctemaruueckas) ¥ TpUBHAIbHBIC Ha3BaHUS OPraHUYECKHUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — NPOCTEHIINE NPEACTABUTEIN aJIKaHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEMIINE NMPEACTABUTEIN ATKEHOB 1 bubmmoteka LIOK https://myschool.edu.ru/
8 [IpakTnueckas pabora Ne 1. «IlonyueHue 3TuaeHa u U3yuyeHUE €ro CBOMCTBY 1 bubnuorexa LHOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metmnoOyraguen-1,3. Ilonydenue
9 yral yral v 1 bu6mmoreka 1{OK https://myschool.edu.ru/
CUHTETHUYECKOTO KaydyKa U Pe3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH Ps.
10 L. P pAA 1 bu6mmoreka I{OK https://myschool.edu.ru/
AleTuieH — MpOCTEeHIINM MpeICTaBUTENh AIKUHOB
11 Bpluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEaKLUU 1 bubnuoreka IIOK https:/myschool.edu.ru/
12 Apensbl: 6eH30:1 U TosTyoll. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https:/myschool.edu.ru/
['enetnueckas cBs3b YII€BOAOPOAOB, IPUHAICKAIIMX K Pa3TMYHBIM
13 A HOPOA puHan - p 1 bub6moreka [1OK https://myschool.edu.ru/
KJ1accam
[IpupoaHbIe HICTOYHHUKY YTIIEBOAOPOIOB: TPUPOAHBINA Ta3 U MOMYTHHIS
14 pup I AOPOA . pupoa vt 1 bubmoreka [1OK https://myschool.edu.ru/
He(TsiHBIC Ta3bl, HEPTh U MPOAYKTHI €€ mepepadoTKu
[IpuponHbie HCTOYHUKY YIIIEBOJOPOAOB: IPUPOAHBIN I'a3 U MOMYTHBIE
15 prpon & HOpOA PHPOI st 1 bubmuoreka L1OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ epepaboTKu
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16 KonTpomnpHas paboTa mo pasaeny «YIieBoIopOab» 1 bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenbHble OIHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ]. BojgoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: ITUICHIJIMKOJIb U TIIUIEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
@DeHoJI: CTPOCHUE MOJIEKYIIbI, PU3NUECKUE U XUMUUECKUE CBOMCTRA,

19 P yet, 1 BuGnuorexa LIOK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpreruapl: GopMaIbAeTul U aueTanbaerua. AeToH 1 bubnuoreka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 A pelt P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCIOTHI» 1 bubmuotexa LIOK https://myschool.edu.ru/
CreaprHOBas U OJICMHOBAsA KUCJIOTHI, KaK MPEACTABUTENIM BBICILIUX

23 P pedl 1 bubnuoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpbuta KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICUCTBUE 1 bu6moreka 1{OK https://myschool.edu.ru/
CrnoxHbIe 2QUPHI KaK TPOU3BOIHBIE KApOOHOBEIX KHCIOT. [ maponms

25 itp POHSBOHEIE Kap P 1 Bubmorexa LIOK https://myschool edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoJoruueckas poib KUPOB 1 bubmuoteka LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxxkHeiine npeacTaBuTeIN: IIIOKO3a,

27 A Purcan pe 1 bubmuoreka [1OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxmai u nenirono3a kak IpupoIHbIE MOJIUMEPHI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponbHas padora no pasaeny «Kucinopoacoaeprxaiine opraHuuecKue

29 P p pasaeiy POACOREPHAtL p 1 bubnuoreka I{OK https://myschool.edu.ru/
COCTMHECHU S

30 AMUWHBI: METHJIAMUH U aHWIHH 1 bubmoreka [1OK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTepHbIe OPraHUYECKUE COCTUHEHUS, UX

31 Gorep P A 1 but6moreka [1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npUpoaHbIE BBICOKOMOJIEKY/ISIPHBIE COCUHEHUS 1 bubnuoreka IIOK https:/myschool.edu.ru/

33 OCHOBHBIE OHATHSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUI 1 bubmmoteka [IOK https://myschool.edu.ru/
OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYIIIPHBIX COSIUHEHUH.

34 g Yp s 1 bub6muoteka 1{OK https://myschool.edu.ru/
[TnacTmaccel, kKaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTpOHHbIe Hn(ppoBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XUMHUYECKUN TEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIis aTOMOB 1 bubnmoreka ITOK https://myschool.edu.ru/
[Tepuoanueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB

2 P p . . 1 Bubmiorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, uX CBI3b C COBPEMEHHOM TEOPUEH CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX

3 COCIMHEHUH 10 TPpyIIaM U MepuojaM. 3Ha4YeHUE EPUOANIECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
cucTeMbl XUMHUYECKUX d1eMeHToB .M. MenneneeBa B pa3BUTHH HAyKU
Crpoenue BeniecTBa. XUMHUUYECKasi CBA3b, €€ BUJIbl; MEXaHU3MbI

4 p . ’ ’ 1 Bbubmuoreka ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBaJIEHTHOU cBs3U. BogopoaHas cBs3b
BanentHoctb. DnekrpoorpunarenbHocTh. CTeneHs okucaeHus. Bemecrsa

5 POOIP 1 bubnuoreka L1OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS
[TonsiTve 0 nUCHIEPCHBIX cCUCTEMaX. VICTUHHBIE U KOJUIOUHBIE PACTBOPHI.

6 P P P 1 bubmuoreka I1OK https://myschool.edu.ru/
MaccoBas 105151 BEIIECTBa B PaCTBOPE
Knaccudukanns u HomeHKiIarypa HEOPraHM4eCKUX COCTMHEHUM.

7 ¢ P P 1 bubmoreka [1OK https://myschool.edu.ru/
['eneTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3JIMYHbIX KJIACCOB
Knaccudukarus XUMHUYECKUX pPeaKIMii B HEOPTaHUYECKON 1 OpraHu4ecKon

8 XUMHH. 3aKOH COXPaHEHHS MAacChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuorexa LHOK https://myschool.edu.ru/
MIPEBPAICHHS YPHEPTUU TIPU XUMUUYECKUX PEAKITUIX

9 CxkopocTts peakiuu. O0paTuMbie peakiui. XUMHIECKOe paBHOBECUE 1 bubmmoteka [IOK https://myschool.edu.ru/
[TpakTuueckas pabota Ne 1. «Bnusiaue pa3inuuHbIX (aKTOPOB Ha CKOPOCTH

10 P . P P ¢ P P 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMHUYECKON peakium»
OnekTponutuyeckas aucconuanus. [lonsaTie o BOJOPOJHOM MoKa3aresne

11 (pH) pactBopa. Peakuuu nonnoro ooMeHa. [ uapoian3 opraHuuecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEILIECTB
OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. [lonarue o0 snexTponuse

12 . P P 1 bubmoreka [1OK https://myschool.edu.ru/
pacIuIaBoB M pacTBOPOB COJIEH

13 KontpomnpHas padota no pazaeny «TeopeTnueckne 0CHOBBI XUMUM 1 bubnmoreka ITOK https://myschool.edu.ru/
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Meraiuel, ux nosioxxenue B [lepruoguyeckoit cHCTEME XUMHYECKHUX

14 anemenToB J[. 1. MenneneeBa u 0cOOEHHOCTH CTpOeHUS aToMOB. O01IIHe 1 bubmoreka [1OK https://myschool.edu.ru/
(du3MYEeCKHEe CBOHCTBAa METAIIJIOB

15 CruiaBbl METAJIOB. DJIEKTPOXUMUYECKUHN P HAIIPSYKEHUN METaJIJIOB 1 bubnuoreka LIOK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX METAJUIOB (HAaTPpUU, KA, KaJIbIUi

16 ' ; : (arpuii : : 1 Bu6miorexa LIOK https://myschool.edu.ru/
MarHui, aIIOMUHUN) U KX COCTMHCHUI

17 XUMUYECKUE CBOMCTBA XPOMa, MEJIU U UX COCTUHEHUI 1 bu6moreka I{OK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIUHKA, XKeJIe3a U MX COCAUHCHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
IIpaxktuueckas padora Ne 2. "Pelrenue sKcriepuMeHTaIbHEIX 3a7a4 I10 TEME

19 P " P P 1 bubnuoreka IIOK https://myschool.edu.ru/
«MeTab»
Hemeramisl, ux nonoxkenue B [lepnonnueckoil CUCTEME XUMHUYECKUX

20 ’ P 1 bubmuoreka LIOK https://myschool.edu.ru/
anemeHToB J[. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB
duznyecKrue CBOMCTBA HEMETALUIOB. AJUIOTPOIHS HEMETAIIIIOB (Ha ITpUMeEpe

21 P (112 pinep 1 Bu6miorexa LIOK https://myschool.edu.ru/
KHCIIOpoJa, cepbl, hocdopa u yriepoaa)

22 XUMHYECKHE CBOMCTBA TraJIOTEHOB, CEPHI M X COSAMHEHUN 1 bu6mmoreka 1{OK https://myschool.edu.ru/

23 XuMHYeCKUe CBOMCTBA a30Ta, (pocodpa n uX coenHEHUN 1 bubmuoteka LIOK https://myschool.edu.ru/

24 XHUMHUUYECKUE CBOMCTBA yIIIEPOJa, KPEMHUSA U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 IIprMeHeHne Ba)XKHENINX HEMETAJUIOB U UX COEIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
0O0001eHne U cucTeMarn3anusa 3HaHuil Mo teMe «HeMmeraisny.

26 BblynciieHys 10 ypaBHEHUAM XUMHUYECKUX PEaKLU U TEPMOXUMHUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacu€Thl
[TpakTuyeckas padora Ne 3. «Permenne skCriepuMeHTaIbHBIX 3a]1a9 110 TeME

27 " P | P P 1 bubnnoreka IIOK https://myschool.edu.ru/

Hemerannsr"»

28 KontponbsHas pabora no temam «Metaibs» u «Hemeranabi» 1 bubnuorexa LHOK https://myschool.edu.ru/
Heopranuueckue u opranuueckre KuciaoTel. Heopranuueckue u

29 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
OpraHWYECKHE OCHOBAaHUSI
AmboTepHbIe HEOPTraHMYECKUE U OPTaHUYECKUE COSTMHEHHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
['eneTnueckas CBSI3b HEOPraHUYECKUX U OPTaHUUYECKUX BEILIECTB
Pose xuMun B 00ecIieYeHNH dKOIOTMYECKON, DJHEPTETUYECKON Y ITUIIEBON

31 > SHCEP 1 bubmoreka [1OK https://myschool.edu.ru/
0€30MMacCHOCTH, PA3BUTUU MEIUIIUHBI

32 [IpencraBnennst 00 0OMIMX HAYYHBIX MPUHIIMIIAX TPOMBIITUICHHOTO 1 bubnmoreka ITOK https://myschool.edu.ru/
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MOJIy4CHUA BaKHEHIITHX B€HICCTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPUATIOB 1 bubmmoteka [IOK https://myschool.edu.ru/
34 X¥MHS U 37J0pPOBbE YEIOBEKA 1 bubnuoreka LIOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumusi, 10 knacc/ I'abpuensn O.C., OO1iecTBo ¢ OrpaHUYeHHON
0TBETCTBEHHOCTHIO «[PODAY; AkimonepHoe obiectBo «3narenscTBo
«IIpocremieHne

» Xumus, 11 kinacce/ T'abpuensu O.C., O61iecTBO ¢ OrpaHUYEHHOU
0TBETCTBEHHOCTHIO «[PODAY; AkimonepHoe obiectBo «M3narenscTBo
«IIpocaemienue»

BBGI[I/ITC BapHUaAHT

METOIUYECKHUE MATEPUAJIBI JISA YUYUTEJIS

Bremute 1. O.C.I'abpuensn, [.I"JIpicoBa «Xumus MeTtoanueckoe mocooue —
6a30BbIil ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensan, N.I.Octpoymos, «O0111as XuMuUs B TECTax, 3aja4ax,
ynpaxkneHnusx. 11 kmace» — M.: poda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTponbHbie 1 TpoBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 1.
4. O.C.I'abpuensn, I.I"JIsicoBa, A.I'Benenckas «Xumus 11 kiacc:
Hacronpnas kaura aiisg yaurens». Hacte 1 — M.: lIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpnas kaura g yaurens». Yacts 2 — M.: lIpoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemeros, N.I.OctpoymoBa «3agauu o XuMuu 1
criocoObI ux pemerus» - M.: «/Ipoday, 202 1rog.

7. B.I. lenncoBa «Xumus 11 kinacc noypoyHbl€ IJIaHbI IO YUEOHUKY
O.C.I'abpuensna, I'.I'.JIsicoBoii» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Ps60oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 xirace», - M.

Ox3amen, 2019r.



9.9. 0.C.I'abpuensu, U.I.ocTpoymoB « XUMHUYECKUN IKCIIEPUMEHT B IIIKOJIE

11 xmaccy; - M.: Jlpoda. — 2019 rox.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenute _ BBemuremanusiehttp://www.chemnet.ru I"'azeta « XuMus» v caidt
IS y9uTens «S1 uay Ha ypoK XUMHI»

http://him.1september.ru Enunas xomtekuust LIOP: IIpeameTHas KOIEKIUs
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
sKCTIepUMeHThI: XuMust. Komekiust Poccuiickoro 061eo0pa3oBareIbHOTo
noprajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onuMIinaia mKOJIbHHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckas XUMusi: 3JICKTPOHHBIA yUeOHUK IS
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN YUeOHHK
http://www hemi.nsu.ru OTKpsITHIN KOTEIK: XUMHUSA
http://www.chemistry.ru lucrannroHHas OJMMMIIMAIA 10 XHUMHUU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT
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