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HOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa o X¥uMuM Ha ypOBHE CpeHero o0uiero oopa3oBanus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpa3oBanuu B Poccuiickoi
®denepaunn», TpeboBaHMI K pe3yabrataM OcCBOeHHUs (enepanbHO  00pa3oBaTENbHOMN
nporpammsel cpennero odmiero oopazoanus (OOII COO), npeacraBinenusix B DegepanibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctanmapte COO, ¢ yuérom Konmenmuu mpemnojaBaHus
yuyeOHOro mpeamera «XuMHsS» B 00pa3oBaTelbHBIX opranuzanusx Poccuiickoit denepanmu,
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 MNpOrpaMMmbl IO XHWMHUHU, K ONPEICIICHUI0 O00Iei
cTpareruu oOy4eHHsI, BOCIUTAHMS U Pa3BUTH 00y4aIONINXCSl CPEACTBAMU YYEOHOTO MpeaMeTa
«Xumusa» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUJIM KOHILIENITYaJdbHBIC TOJIOXKEHUS
®I'OC COO o B3aUMOOOYCIOBIEHHOCTH IEJIEH, CONIEpKaHUsS, PE3YyJIbTaTOB OOy4deHUs U
TpeOOBAHMI K YPOBHIO ITOITOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIYCKHUKaMU  00I11eo0pa3oBaTeIbHON
OpraHu3alliM, SBIETCS HEOTBEMJIEMOM 4YacThl0 HX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpPIIAIOIIMM 3TAallOM pEeaM3ali Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
IEHHOCTEH, MPUCYIIUX LEJIOCTHOW CHUCTEME XUMHUYECKOro 0O0pa3oBaHUsl. OTH ILIEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPUPOAbI, (hOPMUPOBAHUS MHUPOBO33PEHHUS M OOIIEH KYJIbTYpbI
YEJIOBEKa, a TaKXKE SKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO H
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHre 00y4yarolUXCsl HA YPOBHE CPEIHETO
oO1rero oOpa3oBaHMs CPEeICTBAMHM y4E€OHOro mpeaMera « XUMHs, COAECPKAHUE U MOCTPOCHUE
KOTOPOTO OINpPEAENICHbl B MPOrpaMMe MO XHUMHH C YYETOM CHEHU(PUKH HAYKH XHUMHH, €€
3HAYEHUS B MO3HAHUM IPUPOJIBI M B MAaTEPHAIBHON KU3HHU OOLIECTBA, a TAKXKE C YUETOM OOILIUX
1eieil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CUCTEMBI CPEHEro OOIIEro
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3J€MEHT CUCTEMBbI €CTECTBEHHBIX HAYyK UIPaeT 0COOYI POJb B COBPEMEHHOMU
MBWIN3ALMK, B CO3JJaHUU HOBOM 0a3bl MarepualibHOW KyabTypbl. OHa BHOCUT CBOM BKJIaJ B
(bopMHpOBaHUE PALIMOHAIBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE LIEJIOCTHOTO MPEICTABICHUS
00 OKpyXaroleM MHUpE KaK O €IUHCTBE MPUPOJIBI U YEJIOBEKA, KOTOpoe GOpMUPYETCA B XUMUU
Ha OCHOBE TIOHMMAaHHs BEIIECTBEHHOIO COCTAaBAa OKPYKAIOIIET0 MUPA, OCO3HAHMS B3aMMOCBSA3U
MEXAY CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOKHBIMU OOJIACTSIMU TPUMEHEHUSI.

TecHO B3aMMOAECHCTBYS C JAPYTMMH €CTECTBEHHBIMHM HAayKaMH, XHMHS CTaja
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KYJIBTYpbl, HEOOXOIWMBIM YCIOBHEM YCIEIIHOTO Tpyda M
KU3HHU Kaxa0ro wieHa obuiectsa. CoBpeMeHHAasi XUMHMs KaK HayKa CO3MJIaTelbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTMI HallpaBjiieHa Ha pelieHHe I00ajJbHBbIX MPOOJIEeM YCTOWYMBOIO Pa3BUTHS
YEeJIOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUILNEBOM, JKOJIOTUUECKOM O€30MacHOCTU H
OXpaHbI 37]0pOBbSI.

B coorBercTBMM ¢ OOUIMMHU LEISIMH W NPUHLMIIAMH CpPEIHEro oOIero oOpa3zoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YPOBEHb U3YUYEHHS) OPUEHTUPOBAHO
NPEUMYILECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYYalOIIMXCS, HEOOXOAUMYIO UM st
BBIPA0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHHUS B JKHU3Hb COLIMYMAa,
IPOAOKEHHUST 00pa3oBaHUs B PA3jIMYHBIX OO0JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C
XUMUEHN.

CocraBinsOmMUMH  TIpeaMeTa «XUMUsS» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeopraHuyeckasi XMMHUs, OCHOBHBIM KOMIIOHEHTOM COZAEpP>KaHUs KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HayKH: CUCTEMa 3HAHUM 110 HEOPTAaHUYECKOM XUMUH (C BKIIFOUCHUEM
3HaHUN U3 00IIe XMMHUU) U OpraHudyeckorl Xxumuu. opMHUpPOBAHUE JAHHOW CUCTEMbl 3HAHUU
Ipy U3Y4YEHUHM MpeaMeTa 00ecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOTr000paszus
BEILIECTB Ha OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckas Xumusi» u «O0mas 1 Heopranuyeckas
XUMUs» chOpMUpPOBaHA B MPOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOIO MOJXO0/a K M3YYEHUIO
y4eOHOro Marepuana ¥ OOyCJIOBJIE€HA HMCTOPHUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHWM Ha
ONPENEIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHUHU BEIIECTBA



paccMaTpUBAIOTCSl HA YPOBHE KJIACCUYECKON TEOPHHM CTPOECHHSI OPraHUYECKUX COEJUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AIEKTPOHHBIX MPEICTABIECHUNA O CTPOEHUU BEIIECTB.
Ceenenust 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOJOB JO
CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeNMHEHUH. B Kypce opraHmdeckod XUMHH MOTy4aroT
pa3BuTHEe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYAILHBIC
IPEICTABIECHNS O XUMUYECKOHN CBA3M, KJIACCU(PUKAMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBONCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yITIOM 3peHHsI B mpeamere «XHMHs» 0a30BOr0 ypOBHSA paccMaTpHBAETCS
U3yYEHHBI HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHMs TEOPETUYECKUN MaTepuan u
(akTOIOTHUECKUE CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HeopraHu4eckasi XuMHUs» O0yUYaroIIUMCS MPEI0CTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJHYECKOrO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX MO3ULHUH,
IyO’Ke TOHATh HCTOPUUYECKOE W3MEHEHHe (YHKIMM 3TOr0 3akoHa — OT 00o0Imaromei 10
OOBSCHSIOIIEH W MMPOTHOZUPYIOIICH.

Envnas cucrtema 3HaHWM O BaXKHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX H
IPUMEHEHUH, a TAKKE O XUMUYECKHX PEAKLHUSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcs B Kypcax 10 m 11  kjmaccoB areMeHTamMu  COAEpKaHUS, HMEIOIIUMHU
KyJAbTYPOJOTUYECKMI M TNPUKIAJHOM Xapakrep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBS3M XHMHHM C JPYTMMH HayKaMHd, pPacKpbIBalOT €€ pojib B I[IO3HABATEIBHOU U
NPAKTUYECKON JESATENBHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NPOOJIEMAX, CBA3AHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIUBATh MH()OPMALIMIO U IPUMEHSATH €€ ISl TOMOTHEHUS] 3HAHUM, PEIIeHUS
MHTEJUIEKTYaIbHBIX M SKCIIEPUMEHTAIIBHBIX HCCIENOBaTENbCKUX 3a7ad. B menom copepxanue
y4eOHOro npeaMera « XUMUsS» JaHHOTO YPOBHS M3YyUYEHUsI OPUEHTUPOBAHO HA (POPMUPOBAHHE Y
00y4aroIMXcsi MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PHIIOCO(CKUX HAEH, TAKUX KaK:
MaTepUAJIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOICTB
BEUIECTB MX COCTABOM M CTPOEHUEM, I[I03HABAEMOCTh MPUPOJHBIX SABICHUA MYTEM
HKCIIEPUMEHTAa M pEUICHUS MNPOTUBOPEUMI MEX]Iy HOBBIMU (DaKTaMHd M TEOPETUYECKUMU
NPENNOChUIKAMHU, OCO3HAHHME POJM XHMHHM B PEIICHHH 3KOJOTMYECKUX MpoOieM, a TaKkKe
npoOieM cOEpekeHUsT HPHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHUUA M
MaTepHUasoB.

B mnnane pemeHus 3anad BOCHUTAHMS, Pa3BUTHS M COIMANIM3aUMU  OOYyYarOIIUXCS
OPUHATHIE MPOTrPaMMOIl MO XMMHUH TOJAXOAbl K OIPEACNICHUIO CONEpPX aHUS M IMOCTPOECHUS
npeaMeTa MpeaycMaTpuBatoT (OPMUPOBAHNE YHUBEPCAIbHBIX YUEOHBIX NEWCTBHM, UMEIOIIUX
0a30BO€ 3HAUEHUE U PA3IMYHBIX BUJOB JEITEIBHOCTU: PEIICHUs MpoOeM, OUCKa, aHaln3a
U 00paboTku HHGPOPMALUH, HEOOXOMUMBIX MJIi NPUOOPETEHHS] ONbITA MPAKTUYECKOU U
UCCJIeI0BATENbCKON AESTENBHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B MMO3HAHUM XUMUHU.

B npakTuke npenojaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus, Tak U
Ha YpPOBHE cpeAaHero ooOmero oOpa3oBaHUsA, NpHU ONPEACICHUH  COAEpKaTeIbHON
XapaKTepUCTUKU LElel W3y4YeHHs] TNpelIMeTa HalpaBlI€HUEM IEPBOCTENIEHHON 3HAYMMOCTHU
TPAAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XUMHUYECKOM HayKM Kak oOyactu
COBPEMEHHOIO €CTECTBO3HAHHUSA, MPAKTUYECKOW JeATETbHOCTU YEJIOBEKAa M KaK OJHOro H3
KOMIIOHEHTOB MHUPOBOM KyiIbTyphl. C METOOAMYECKOM TOYKHM 3PEHUS TaKOM NOIXOA K
OTPENEICHHIO 1IeJIe U3yUeHUs ITPEIMETa SIBIISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIaBHBIMHU LIENSIMU M3YYEHHUs MpeaMeTa «XUMHUsD Ha
6a3zoBoM ypoBHe (10 =11 kJ1.) siBASIFOTCSL:

e (GopMHUPOBAaHUE CHUCTEMbl XUMHUYECKHUX 3HAHMM KakK BaKHEHIIEeH COCTaBISIOLICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOM JI€XKAT KIIIOUEBBIC MOHATHUSA,
(dyHlaMEHTAJIbHbIE 3aKOHBl M TEOPUM XUMHUH, OCBOCHHE $3bIKa HAyKH, YCBOCHHUE U
MOHMMAHHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHUS,

e (QopmupoBaHHMe U pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOAAX MO3HAHHUS BELIECTB U
XUMUYECKUX peakUuuid, He0OOXOAUMBIX i TPUOOPETEHUS YMEHU OpUEHTHUPOBATHCS B



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

® pa3BUTHE YMEHHH U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HaONIOACHUEM W
OOBSICHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COONIOACHUEM TMpaBui 0e30MacHOro
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ M, copepxarenbHasi XapakTepUCTUKa LeJe U 3a7ad U3yuyeHus mpenMera B
nporpaMMe Mo XMMUHU YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMHU
B CHUCTEME cpeaHero obmiero oOpa3zoBanusi. CerofHsi B MPENOAABAHUM XUMHH B OOJbIIEH
CTeMeHH OTHAETCs MPENNOYTEeHHE MPAKTHUYECKOM KOMIIOHEHTE COJepKaHUsl OOydeHHs,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 00I1€00pa30BaTebHOM  OpraHu3alluu,
BJIAJICIONIETO HE HAOOpPOM 3HAHMM, a (PYHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSIMU aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHHS X B PEATbHOU KU3HU IS PEIICHUS
MPAKTHYECKHUX 3a]1ay.

B cB3m Cc 3TUM Tpu U3ydYeHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKUe MU U 33/1a4H, KaK:

amanrtaius  oOyyalomuxcs K  YCJIOBHSIM JAMHAMUYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMuUpOBaHUE WHTEIJICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TMPUHSATHIO TPAMOTHBIX pENICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopMupoBaHue y OOYy4aloOIMXCAd KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHH),
UMEIONINX YHUBEPCATBbHOE 3HAUCHUE IS PA3IUYHBIX BUIOB JIEATEIBHOCTHU: PEIICHUS MPOoOIieM,
MOUCKa, aHaimu3a W o0paboTku wuHPOpMAIMK, HEOOXOIMMBIX Jii NPUOOPETEHHS OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TaKXKe JJI OLEHKU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMHYECKHUX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, WHTEIICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEM
00y4aroIuXcs: CHOCOOHOCTH CAMOCTOSITENBHO MNPHOOpPETarTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMU, UCTIOIH30BATh COBPEMEHHBIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH IS TTOMCKA M aHan3a yueOHON U HayYHO-TIOMYJISIPHON HHPOPMALIUA XUMHYECKOTO
COJIEpIKaHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HAOIIONATeNbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, NPH TNIAHUPOBAHUH M TIPOBEICHUN XUMUYECKOTO IKCTIEPUMEHTA,;

BOCIIUTaHHE Yy OOyYarommxcsi yOeKIEHHOCTH B TyMaHHUCTHYECKON HampaBlIeHHOCTU
XUMHH, €€ BaXHOW pPOIM B  pEIIEHWH [IOOAJIbHBIX  MPOOJIeM  palMoHaIbHOTO
MIPUPOJIOTIONIB30BaHNs, TOIMOIHEHUSI YHEPIeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOTO OTHOIIEHUS K TPUPOAEC M CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHUS OIbITa UCMOIB30BAHUS TOJTYUCHHBIX 3HAHUN /TSI TIPUHSATHUS
IPAMOTHBIX PEIICHUHA B CHUTYAIUAX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM miaHe cpegHero ooOmiero oOpa3oBaHUs MpeaMET «XUMUsS» 0a30BOr0 YpPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00macTn « EcTecTBeHHO-Hay4HbIE TPEAMETHI.

OO1ee yuCIO 4acoB, OTBEAEHHBIX IS M3yUEHHUs XMMHUHU, Ha 0a30BOM ypOBHE CPEIHETO
obmiero obpazoBanus, coctarisieT 68 yvacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11
KJ1acce — 34 yaca (1 qac B HEJIETIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMHUHU

[IpeameT oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOTYyUYECHUU
HOBBIX BEILIECTB W MaTephasioB. Teopusi CTPOEHUS OpraHMyYecKuX coeauHeHud A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
['omomnorus, nzoMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJUHApHbIC U
KpaTHbIE CBA3H.

[IpencraBinenne 0  KiIaccCU(pUKAUU  OpraHMYecKux  BemiecTB. HomeHkmarypa
OpraHUYEeCKUX COCIUHEHMM (CUCTeMaTH4ecKas) U TPUBUAIBHBIE Ha3BaHMUS BaKHEHIIMX
Ipe/ICTaBUTEIeN KJIaCCOB OPraHUYECKUX BEIECTB.

DKCHEepUMEHTAIbHBIE METOJIbI M3YYECHHS BEUIECTB M UX MPEBPAILCHUN: O3HAKOMJICHUE C
oOpa3liaMy OpraHMYeCKUX BEIIECTB W MaTepHuallaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHUYeCKUX BEIIECTB, HAOIIONEHHE U OINHUCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAIICHUIO OPraHWYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHI psad. MeTraH W 3TaH — MpOCTEUIINE
MPEICTAaBUTENN AJIKAaHOB: (U3MUECKUE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUS ), HAXOXKJECHUE B IPUPOE, MOTYYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKHUI PsAll. DTUJIIEH U MPONUIIEH — MPOCTEUIIINE
MPEICTAaBUTENN AJIKEHOB: (PU3MUYECKHUE U XMMHYECKHME CBOMCTBa (peakuuu THIPUPOBAHMUS,
raJIOTeHUPOBAHUS, THIpATAIlUU, OKUCJICHUS U MOJTMMEPU3AIUN ), TOJTyYeHNUEe U TPUMEHEHHE.

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

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psii. AUETUIeH —
MPOCTEHIINIA TPEACTaBUTENIb AJKUHOB: COCTaB, CTPOEHUE, (PUBHUECKUE UM XUMHUYECKHE
CBOMCTBA (pe€akUWU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apensl. benson: cocrta, crpoeHue, (pumyeckre W XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/IH) NOJIydY€HUE W mpumeHeHue. Tonyon: cocmas, cmpoenue,
Qu3suuecKkue u xumuyeckKue ceotcmea (peakyuu 2an02eHUpOsanUs U HUMpo8anus,), noiyyeHue u
npumenenue. 'TOKCMYHOCTh apeHOB. [eHeTnueckas CBs3b MEXAY YITIEBOAOPOIAMH,
MIPUHAJICKANTUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YIIIEBOAOPOOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEDTIHBIC Ta3bl.
Hedtr u e€ mnpoucxoxnenue. CrnocoObl miepepabOTKM HedTH: TEeperoHka, KpEeKUHT
(TepMuYeCKUi, KaTaIuTUYECKui), muponus. [IpoaykTel nepepadoTku HEPTH, UX MPUMEHEHUE
B IIPOMBIIIUICHHOCTH U B ObITY. KaMEHHBIH yroib M MPOAYKTHI €r0 MepepadOoTKH.

DKCIIEpUMEHTAJIbHBIE METO/bl U3YyUYEHHS BEIIECTB M UX MPEBPALICHUI: 03HAKOMIICHUE C
oOpasiaMu IIacTMace, KayqykoB U pe3uHbl, Kojuiekiuu «Hedtb» u «Yromwy, MmonenupoBanue
MOJICKYJI YIJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, MPOBEACHUE NPAKTHYCCKOW PaOOTHI:
MOJTyYEHHE STUJICHA U U3yUYECHHUE €TI0 CBOMCTB.

PacuérHbie 3anaun.

Beluucinenuss mo ypaBHEHHIO XUMHUYECKOM peakmuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOTHOTO BEIIECTBA WU TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOLYKTOB PEAKIINN).

Kucsiopoacoaep:xamme opranndeckue coeIUHEHUs!

[IpenenbHbIE OJHOATOMHBIC CHOUPTHI. MeETaHOT W 3TAHON: CTpOeHue, (U3UYECKUe u
XUMUYECKHE CBOMCTBA (pEaKUUH C aKTUBHBIMH METAJJIAMH, TAJIOT€HOBOJIOPOJAMHU, TOPEHUE),
NpUMEHEHUE. BOAOpOAHBIE CBSI3M MEXIy MOJIEKYJIaMd CIUAPTOB. JlelicTBHME MeTaHojla |
ATaHoJa Ha OPTaHU3M YEJIOBEKa.

MHoroaTtoMHbI€ CHHUPTHL. OJTWICHIJIMKOIb W TIUIEPHH: CTpoeHue, (U3M4ecKue u
XUMUYECKHE CBOMCTBA (B3aMMOJECICTBHE CO IIEIOYHBIMA METAJUIaMH, KAYECTBEHHAsI PEaKIUs




Ha MHOroaToMHble cnupthl). JleiicTBUe Ha opraHu3M uenoBeka. [IpuMeHeHue mivliepuHA U
ATUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3HMYECKMEe U XHMHYECKHE CBOMCTBA. TOKCHMYHOCTH
(denona. [Ipumenenue denona.

Anpaerunbl U kemowusi. DopMmanbAeTuj, aleTadbIeTH/: CTpPOCHUE, (PU3NUECKUE U
XUMHUYECKUE CBOWCTBA (pEaKIMU OKHUCJICHHUS U BOCCTAHOBJICHHS, KaueCTBEHHBIE pEaKIUM),
MOJTy4YEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsl U YKCYCHAsI KUCIOTHI:
CTpoeHue, (pU3MYecKue W XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kjacca KHUCIOT,
peakius yTepuduKanuu), nojrydeHue u npumeHenue. CreapuHoBasi U OJICMHOBAs KUCIOTHI Kak
IPEICTAaBUTENIM BBICIIMX KapPOOHOBBIX KUCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOIIIEe JIeHCTBHUE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIHOKHBIX 3()UPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUpPOB.

VYreBonbl: cocTaB, KiaccuduKalys yrieBoaoB (MOHO-, TU- U ToJucaxapusl). [roko3a —
NpOCTEUIINKA MOHOCAXapua: 0COOCHHOCTU CTPOCHUSI MOJICKYNbI, PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoMm meau(ll), oxuciaeHue aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l), BoccTaHOBICHHE, OpOXKEHHE TIIIIOKO3bI), HAXOXKJICHHE B MPHUPOJE,
npuMeHeHue, onosnorudeckas poiib. @orocunTe3. OpyKkTo3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemmtonosa kak npupojHbie nonumepbl. CTpoeHre Kpaxmalia U IeJUTIONIO03bI.
duznueckre 1 XUMUYECKUE CBOMCTBA KpaxmMasia (THUIPOIu3, Ka4YeCTBEHHAs PEAKIIMsI C HOIOM).

OKCHEpUMEHTAIbHBIE METOAbl W3YYCHHS BEIIECTB M MX MPEBPAIICHUN: MPOBEICHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, Kaue€CTBEHHbBIC
peakiMy OJHOATOMHBIX CIHUPTOB (OKHCIeHHE 3TaHona okcuaoMm Mmemu(ll)), MHOrOaTOMHBIX
CIUpPTOB (B3aUMOJIEHCTBHE TiHIlepuHa ¢ ruapokcunom memu(ll)), anpaerunoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga ¢ HOJOM), IPOBEICHHE NPAKTHUECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3amaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM NPOAYKTA PEAKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIN MPOAYKTOB PEAKITUH).

A3zoTconepkaline OpraHnyeCcKiue COeTUHEHUS.

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

benku kak mpupoaHBIE BBICOKOMOJICKYNISIpHBIE coenuHeHus. [lepBuuHasi, BTopuyHas |
TpeTUYHasi CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THIPOJW3, ICHATYpaIlus,
Ka4eCTBEHHBIE PEaKIUU Ha OEJIKU.

OKCEpUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M MX TMpEBpaIeHUi: HaOIIoneHue U
OMKCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATYypalus OETKOB MpHU HarpeBaHUM, IIBETHHIC
peakIu OeIKOB.

BrbicokoMoJieKy/IsipHbIE COeTUHEHM S

OcCHOBHBIC TIOHSTHS XMUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTEICHb MOJMMEPHU3AINH, CPEIHSsT MoJieKylspHas macca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYIJIIPHBIX COSTMHEHUHN — MOJIMMEPHU3AITUS 1 TIOJTMKOH ICHCAIIHS.

OKCIEpUMEHTAIbHBIE METO/IBI M3YYCHHS BEUIECTB M UX MPEBPAICHUN: O3HAKOMIICHUE C
oOpa3iiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3U.

Peanu3zanusi MeXnpeaMETHBIX CBA3EH MPU U3yUYCHUU opraHnuecko xumuu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HCIOb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK H
MOHSITUH, SIBISIFONINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OOmme ecTeCTBeHHO-HAyYHbIC TOHSTHUS: SBJICHHWE, HAYYHBIM (DaKT, THUMOTE3a, 3aKOH,
TEeOpHs, aHaldW3, CHUHTE3, Kiaccudukamus, NEePUOJUIHOCTh, HAOIIONCHNE, W3MEPEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHNE.



dwus3uka: Marepusi, JHEPIrHs, Macca, aroM, OIIEKTPOH, MOJIEKyJa, SHEPreTUYCCKHUil
YpPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, PU3NICCKHUE BETUIHHBI U
SIMHUIBI UX U3MEPEHUSI.

buonorusi: knetka, opraHu3Mm, Omocdepa, OOMEH BEHIECTB B OpraHm3me, (OTOCHUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIleCcTBA (OCIKU, YIIIEBOIBI, JKUPHBI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC UCKOTIAEMEbIE, TOTINBO, PECYPCHI.

TexHOMOTHsI: MUIIEBIE MPOYKTHI, OCHOBHI PAaIlMOHAILHOTO MUTAHUSI, MOIOIIIE CPEICTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IIpemapaTbl, MaTepuaibl H3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHUM

XuMHUYECKUN 31eMeHT. ArtoMm. Sapo aroma, H30TOMBL. IEKTPOHHAs O0O0O0JIOUKA.
DHEpreTUYeCKUe YPOBHH, MOYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anmeMenTsl. OcOOeHHOCTH
pacipeiesIeHus: AJIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTypaIis aTOMOB.

Ilepuonnueckut 3axkoH u Ilepumonnueckas cucrema XxumMuueckux siaemeHToB 1. .
MenneneeBa. Cpsi3b nepuoauyeckoro 3akoHa M Ilepuoanyeckoil CUCTEMBI XHUMHUYECKHUX
anemeHTOB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XMMUYECKHX 3JEMEHTOB M 00pa3yeMblX MMM MPOCTHIX M CIOKHBIX
BEILIECTB [0 TPyNIlaM U IepuoaaM. 3Ha4€HUE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMHUYECKasl CBsI3b. Buabl XUMHYECKOW CBA3U (KOBaJIeHTHAas
HETOoJIApHAas U TOJsipHas, MOHHAsA, MeTauiueckas). MexaHnu3Mbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN). BogoponHas cBsa3s. BageHTHOCTS.
DNeKTpoOoTpUIATENBHOCT. CTeneHb OKUCIEeHUs. IOHBI: KATUOHBI U AaHUOHBI.

BemniectBa MONEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUA. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. TUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

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

Knaccudukanus Heopranudeckux coeauHeHuil. HomeHknaTypa HeOpraHMYeCcKuX
BemecTB. [eHeTnyeckas CBsI3b HEOPTraHMYECKUX BELIECTB, MPUHAJICKAIIUX K Pa3IMYHBIM
KJIaccam.

Xumnueckas peakiusi. Kiaccupukamuss XUMUYECKHX pPEaklMid B HEOPraHUYECKOW u
OpraHUYeCKOM XUMHUH. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPaILLCHHUS
SHEPIruM MPU XUMUYECKUX PEAKIHUSX.

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

Onexrponutudeckas auccouuanus. CuiibHble U ciabble d7eKTponauThl. Cpemaa BOIHBIX
PacTBOPOB BELIECTB: KUCJas, HEUTpaJibHAas, IEJIOYHAs.

OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METO/bl U3Y4YE€HUSI BEUIECTB U UX IMPEBPAILCHUI: JEMOHCTpALIMs
tabmun «Ilepuonnueckas cucrema xummuueckux snemeHtoB J[. Y. MenpaeneeBa», usydeHue
MoJZleTiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JIEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BEUIECTB € MTOMOILIBK) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMeEHa), TIPOBEJEHNE MPAKTUYECKON padoThl «BrusHue pa3nuyHbIX (aKkTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKLIAN.

Pacuérnbie 3anaun.

Pacu€Tpl 10 ypaBHEHHSIM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXUMHUUYECKUE
pPacy€Thl, PaCYETHI C UCIIOJIBb30BAHUEM MMOHITUS «MACCOBAsI AOJI BELIECTBA.

Heoprannuyeckasi xumust



Hemeramnbr. Ilonoxkenne HemerayoB B llepuoguueckord CHUCTEME XHUMHUYECKUX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHsS aroMoB. DuU3MUECKHUE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETa/UIOB (rajloreHoOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUsS) M WX COCIUHEHHMM (OKCHIOB, KHCJIOPOJCOACPKAIIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprmMeHeHne BAXKHENUIIIUX HEMETAIIOB U UX COCAMHECHUH.

Mertasmbl. [Tonoxkenue metaiuioB B [leprogndeckor cUCTEME XUMUYECKHUX AIIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOUEK aTOMOB MeTayioB. OOIue
¢dbusnyeckue cpoiicTBa MeTauioB. CIJIaBbl METAJUIOB. DNEKTPOXUMHYECCKHUIN DSl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIUX METAJUIOB (HATpUHM, Kalui, KaJbI[UH, MarHuu,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSIUHEHUM.

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

OKCIIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U MX MPEBPAIICHUN: H3YYEHUE
KOJUIEKIIMU «MeTalibl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, pElIeHHE AKCIIEPUMEHTAIBHBIX
3aja4, HAOMIOJCHHWE M OMNHCAHWE JEMOHCTPAIlMOHHBIX U  JIaOOpPaTOPHBIX  OIBITOB
(B3auMOJICMCTBHE THUIPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIEJIOYEH, KaueCTBEHHbBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIICCTB MMEET IIPUMECH.

XUMHA U KU3HD

Ponp xumMun B 00eCTICUeHUH IKOJIOTHYECKOM, YHEPTETUUECCKOM M TTUIIEBOM 0€301MacHOCTH,
pa3BuTuu MeauuuHbl. [loHATME O HAy4YHBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
peaKIuu.

[Ipencrapmennss 00 OOHMIMX HAyYHBIX MPHHIUMIIAX MPOMBIIUICHHOTO ITOJYyYCHHS
Ba)XKHEHUIIINX BEIICCTB.

YemoBek B MHpE BEIIECTB M MATEPUAJIOB: BAKHEUIINE CTPOUTEIIBHBIC MAaTEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepuaibl Ui SJIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHUYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHsL ¥ 310pPOBbE YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
rpaBmJia 0€30MMacCHOTO MCIOJIB30BAaHUS MPEMapaToB OBITOBOM XUMHH B TTIOBCETHEBHOM JKM3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzarus MeXIpeAMETHBIX CBsI3€H MPU U3yUYECHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 MCIOMb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAyYHBIX
MOHSATHM, TaK W TIOHATHUM, SBIAIOMIMXCA CHUCTEMHBIMH JJI OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mue ecTeCTBEeHHO-HAyYHbIC IIOHATHS: HAy4dHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HaOJIIOICHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHE, SIBJICHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaaIMoOaKTUBHOCTD, MOJICKYJIAa, SHEPTETUUCCKUN YPOBEHB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BeIeCcTBa, (PU3NUCCKUE BEIMYMHBI M SAMHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHu3M, 3KOoCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BHUTaMUHBI, 0OOMEH BEIICCTB B OpraHU3Me.

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

TexHomorus: XUMHUYECKas MIPOMBIIICHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepHUaJIOB, CEJILCKOXO3SIMCTBEHHOE MIPOU3BOJICTBO, MUIIEBas
IIPOMBIIIJICHHOCTh, (hapMalleBTHYECKass MPOMBINIICHHOCTh, IPOM3BOJICTBO KOCMETHYSCKUX
MpenaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaT€PUANIOB, JIEKTPOHHAS ITPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 1TO XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJabTaTaM OCBOECHUS OOYYarOIIMMUCS
IIporpamM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM il pa3pal0OTKU IUJIAHUPYEMBIX pE3YyIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 00IIEro 00pa30BaHus SBISIETCS CUCTEMHO-/IEATETHHOCTHBIN MOIXO/I.

B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpPE€ JIMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHS MpeAMeTa «XUMHs») Ha YpOBHE CpPEIHEero ooOIero oOpa3oBaHUs
BBIJICJICHBI CJIEYIOIINE COCTABISIONIUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKON TPaXTAHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4he MOTUBALIUU K O0YUYEHUIO;

L[EJICHAPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIECHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUECKHUX TPaJAULIMi 0a30BOM HAYKH XUMUU;

TOTOBHOCTbh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCA B CBOEU JIESTEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3oBaHusi;

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

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUSA MpeaAMeTa «XHUMHs» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM W BOCIHTATEIbHON JESATEIBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, J1TyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJA€AJaMH POCCUHCKOTO
IPaXKJAHCKOTO0 OOIECTBAa, MPUHATHIMU B OOIIECTBE HOPMAaMU M IpPAaBUIAMU TOBEICHUS,
CHOCOOCTBYIOUIMMHU ~ MPOLECCAM  CaMOIIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOTO
CTAHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHUS MPEeaAMETa « XUMUD) OTPaXaroT C(HOPMUPOBAHHOCTD
ONbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalolMXCs IO pealu3alnuu
MPUHSATHIX B 00IIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpa:KaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOIUMUCSA CBOMX KOHCTUTYLIMOHHBIX MIPaB U OO0S3aHHOCTEN, YBaXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPENCTABICHUS O COLMAJBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOILIECHUHA B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESATENbHOCTH NPH CO3AAHMM y4eOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHBIX M T[I03HABATENbHBIX 3a/la4, BBIMNOJHEHUH XHUMHUYECKUX
AKCIIEPUMEHTOB;

COCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
JAPYTHUX MPU aHAINU3€ PA3JIMYHbBIX BUJIOB YU€OHOH AESITEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIIECHHSI K MCTOPUYECKOMY M HAyYHOMY HACJEIUI0 OTE€4YECTBEHHOMU
XUMUH;

YB)XEHUSI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIONECHUH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX MTOMCKOB, MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

UHTEpECa W TIO3HABATEIIBHBIX MOTHBOB B IIOJYYEHUM M IOCIEAYIOUIEM aHaJU3e
MH(}OpMAIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBE/ICHNUS;

CIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBSI3aHHbBIE C XUMUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUSl, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE IIOBEACHUE U IOCTYNKH CBOMX TOBAPHUILEU C MO3UIUU
HPaBCTBEHHBIX U NMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMHUpPOBaHUSA KYJIbTYPbI 310POBbSI:



MOHMMAaHUs LEHHOCTEW 370pOBOTO M 0e30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 370POBBIO;

coOmroneHns mpaBuil 6€30MacHOTO OOpaIeHus] C BEMIECTBAMU B OBITY, MTOBCEITHEBHON
KU3HU U B TPYAOBOU JIESITEIBHOCTH;

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

OCO3HAHMS MOCJEACTBUNA W HENPUATHUS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS aJKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:

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

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3aJlad COIMATIbLHOMN
HaIPaBJICHHOCTH (B paMKax CBOET0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YUEHHUIO MPOQPECCUil pa3IuyHOrO poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUS MTPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaKEHUS K TPYAY, JIOASIM TPYAa U pe3ylbTaram TPYIOBOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBHUAYaJTLHON TpPACKTOPUU 0Opa30BaHUs,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIJAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB M MOTPEOHOCTEM 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[ETIECO00pa3HOr0  OTHOIIEHUS K  MPUPOJE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

MOHMMAHUSl  [IMOOAJIBHOTO  XapakTepa  HKOJOTMYECKUX  MOpoOsiieM,  BIUSHHS
HSKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM Cpeabl;

OCO3HAHUSI HEOOXOIMMOCTH HCIOIb30BAHUS JOCTWIKEHUM XUMHUU IS PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO MTPUPOAOIIOIH30BAHUS;

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

HaJIMYUs Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, YKOJOTUUECKOW KYIBTYphl, OIbITA
NEATEIbHOCTH  DKOJIOTMYECKOM HaIpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAaThCSI UMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM MPaKTUKE, CIIOCOOHOCTU M yMEHUs
AKTUBHO MIPOTHUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) UEHHOCTU HAYYHOI'0 NMO3HAHMS:

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

MOHMMAaHUS CHEUU(PUKH XUMHHM Kak HayKd, OCO3HaHMUs €€ posi B (POPMHUPOBAHUU
pPalMOHANIBHOIO HAYYHOIO  MBIILIEHUS, CO3JaHUM LEJOCTHOTO MpEACTAaBICHHUS 00
OKpYXKaloIIeM MHUpE KaK O €IMHCTBE MPUPOJbI U 4YeJIOBEKa, B TO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pellIeHUH Mpo0ieM COXpaHEHUsI MPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JJII COBPEMEHHON NUBWIM3AIMHU: B €&
I'YMaHUCTUYECKON HalpaBIE€HHOCTU M BaXKHOW POJIM B CO3JaHMM HOBOW 0a3bl MarepuaIbHOU
KYJIBTYpbl, PEHICHUU TI00aNbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHUSI UEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM U HKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU
MEJIUIIMHBI, 00ECTICUCHUH YCJIOBUHN YCIICIIHOTO TPYy/a M AKOJIOTMYECKU KOM(POPTHOU >KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBCHHO-HAy4YHOW TI'PaMOTHOCTH: TIOHUMAHHUSl CYIIHOCTH METOJOB TO3HAHUSI,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCMOJB30BaTh MOJy4acMble 3HAHUS
JUISL aHaliu3a U OOBSICHEHMS SIBJICHHM OKPYXKAIOIIEr0 MHpa M IPOUCXOMSIIMX B HEM
W3MEHEHUM, YMEHHS JejaTh OOOCHOBAHHBIC 3aKJIIOUCHMs] HA OCHOBE HAyyHBIX (DaKTOB U
MMEIOITUXCS TAaHHBIX C LEJbI0 TTOJIYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJb30BaTh XUMHUYECKHE 3HAHUS IS PelIeHUs
po0JIeM B peIbHBIX KU3HEHHBIX CUTYaIIHIX;

MHTEpeCa K MO3HAHUIO U HCCIIEI0BATENIbCKOM eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJyYE€HHUIO HOBBIX 3HAHUM MO XHMHH B COOTBETCTBUU C IKHU3HEHHBIMHU
MOTPEOHOCTIMU;



WHTEpECa K OCOOCHHOCTSM Tpyla B pa3IuyHbIX cdepax npodeccuoHaIbHOMI
TESTETPHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

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

3HaYUMBIE ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUYAIOIIUXCS MEKIUCHUILITUHAPHbBIC
(MexXnpeaMeTHbIe) OOIICHAyYHbIE MOHSATHS, OTPAXKAIOIIUE IEJIOCTHOCTh HAYYHOH KapTHUHBI
Mupa U cnelupuKy METOIOB MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DSHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, Hay4yHbId (aKT, MPUHIIMI, TUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCleIoBaHUE, HAOIIONEHHE, U3MEPEHUE, IKCIIEPUMEHT U
Jpyrue);

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

CIOCOOHOCTh ~ OOYYaIOMIMXCS  UCIOJIb30BaThb ~ OCBOEHHBIE  MEXIUCIUIUIMHAPHBIE,
MHPOBO33PEHYECKHE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIC JCHCTBUS B TO3HABATEIILHOW U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAJIbHBIMU YYEOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHU JICUCTBUSMH.

OBiajeHne yHNBepPCAJIbHBIMHU Y4eOHbIMU MO3HABATEILHBIMHU ACHCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBUSI:

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

ONPENEIATh LN JIEITENIbHOCTH, 3a/laBasi NMapaMeTpbl U KPUTEPUHU HUX JIOCTHXKECHHS,
COOTHOCHUTB PE3YJbTAThl IEATEIHLHOCTU C MTOCTABICHHBIMU LEISIMU;

UCIIOJIB30BaTh MPU OCBOEHWUU 3HAHUN NPHUEMBI JIOTMUECKOTO MBIIIJIEHUS — BBLACISTH
XapakTEepHbIE NPU3HAKKA TMOHATHA M YCTaHABIMBATh HMX B3aMMOCBA3b, HCIIOIb30BAThH
COOTBETCTBYIOIIUE TOHATHS I O0OBSICHEHHS OTACIBbHBIX (PAKTOB U SIBICHHUI;

BBIOMpATh OCHOBAHMS W KPUTEPUU MJIs1 KiIacCU(UKAIIMU BEIIECTB M XUMHUYECKHX
peaKuuii;

YCTaHAaBIIUBATh IPUYHMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYITUPOBATH
BBIBOZIbI U 3aKJIFOUEHUS;

IPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIETI, TPEOOpPa3OBBIBATh MOJCIbHBIC MPEACTABICHUS — XWMHUYECKH 3HaK (CHMBOI)
DIIEMEHTa, XUMHUYecKas (opmyrna, ypaBHEHHE XHMHUYECKOW pEaKIMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]a4, MPUMEHSATh Ha3BaHHBIE MOJICTHHBIC
MPEACTABICHUS [JIs BBISBICHUS XapaKTEPHbIX MPU3HAKOB H3y4YaeMbIX BELIECTB W
XUMHUYECKUX PEAKIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHS:

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

dbopMynupoBaTh 1€MW W 3aJaud HWCCJICIOBAaHUS, WCIIOIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO C(HOPMYITMPOBAaHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU,

BJIAJ€Th HABBIKAMU CaMOCTOATEIIBHOTO IUIAHHUPOBAHUS U MPOBEACHUS YUYEHUYECKHUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBATH yMEHHS  HaOMIOmaTh 3a  XOJAOM  Tpoliecca,
CaMOCTOSTEIIbHO TPOTHO3UPOBATh €ro pe3yabrar, (popmynupoBaTh 0OOOIICHHUS W BBIBOIBI
OTHOCUTETILHO JTOCTOBEPHOCTH pE3YJIBTaTOB HCCIENOBAaHUS, COCTAaBISATh OOOCHOBAHHBIN
OoTY€T O MPOJIEITAaHHON paboTe;

MpuOOpETaTh OMBIT YYEHUUYECKOW HCCIIENOBATEIbCKOW U TMPOEKTHON JESTEIBHOCTH,
MPOSIBIIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB DPEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOUYHUKAX HHPoOpMAIMK (HAYYHO-TIOMYJIApHas
JUTepaTypa XUMHUYECKOTO COIEpXaHHs, CIpaBOYHble Mocolus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh HHPOPMALIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYNBOCTE;

GopmMynupoBaTh 3ampockl U MPUMEHATH Pa3IUYHbIE METONbl MpPU TMOHCKE W OTOOpE
uH(pOpMaIuU, HEOOXOTUMOM sl BHITOTHEHHS Y4eOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

pUOOpPETaTh OMBIT UCTIOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUN U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

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

WCIIOJIb30BaTh HAy4YHbIM SA3BIK B KaueCTBE CpPEICTBA MpU padoTe C XUMHYECKOU
uH(pOpMaIUEil: MPUMEHATh MEXIpeaIMeTHbIe ((PU3NYecKue M MaTeMaThdecKue) 3HaKd |
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATypbI, HOMEHKIIATYPY:;

HCIIOJIB30BATh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAVISITHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY e CTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMOM TEMBbI B XO/I€ TUaIOora U/Win JUCKYCCHUH,
BBICKA3bIBaTh HJieH, (HOPMYIUPOBATh CBOM TMPEIAJIOKEHUS OTHOCUTENIBHO BBITIOJTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHON JNEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSTEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3aund y4eOHOro MpoekTa M (OpMyIupOBaTh BBIBOABI MO PE3yJbTaTaM IMPOBEAEHHBIX
MCCIICIOBAaHUN MyTEM COIIACOBAHMSI TTO3UIIUM B X0J1€ 0OCYXKJIEHUSI 1 OOMEHA MHEHUSMH.

Osgi1aieHHe YHHBEPCAJIbHBIMH PeryJIsiTUBHBIMH e CTBUSIMU:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYHIECTBISATh CBOIO MO3HABATENIbHYIO JI€ATEIbHOCTD,
onpezenss e€ el U 3aJ1a4d, KOHTPOJIMPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
IpeTaraeMblid aTOPUTM JEHCTBHUI MPU BBHITTOTHEHUH YIEOHBIX U UCCIIEIOBATEIbCKUX 3a7ad,
BbIOMpATh Hanbosee 3(pPEKTUBHBIN CIIOCOO X PEHICHUS ¢ YYETOM MOTYyYE€HHs] HOBBIX 3HAHHMA
O BEIIECTBAX U XUMHUYECKHUX PEAKIIHIX;

OCYLIECTBIISITh CAaMOKOHTPOJIb CBOEH JIEATEIbHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIECH €CTECTBEHHO-
HayyHOW KapTUHBI MHUpa, POJU XUMHUHU B MO3HAHWUU SIBICHUM TPUPOJBI, B (HOpMUpPOBAHUU
MBIIUICHUSI U KYJABTYPbI JUYHOCTH, €€ (PYHKIMOHAJILHOW TPpaMOTHOCTH, HEOOXOAUMOW st
pelieHnsT TPaKTUUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

BJIQJICHUE CHUCTEMOM XHWMHWYECKHMX 3HAHHUM, KOTOpas BKIIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XUMHUYECKUU DJIEMEHT, aToM, OJJICKTPOHHAass o000JI0YKa aroMa, MOJIeKyla,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpalléHHas), MOJb, MOJISIpHAs Macca, MOJISPHBIA O0BEM, YIIEPOAHBIM
ckelneT, (hyHKIIMOHAJbHAs TPYIINA, pagukal, U30MEpHs, HW30MEpbl, TOMOJOTHYECKUUN pSI,
TOMOJIOTH, YIJIEBOJAOPO/bI, KUCIOPOJ M a30TCOAEPKAIIUE COCTUHEHUS], MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIDHBIC COCIUHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpOCHHUs OopraHuveckux BemiecTB A. M. BytnepoBa, 3akOoH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK XMMHWHU; MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIHUE B
OCHOBE MOHUMAaHUSI IPUUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SBJICHUH, (PaKTOJIOTUUECKUE
CBEJICHUSI O CBOMCTBAx, COCTaBe, MOJYYCHUH U OE€30MaCHOM HCIOIb30BAHUHU Ba)KHEUIINX
OpraHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOMN ACATEILHOCTU YEJIOBEKA,



cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHbIE  MPU3HAKH  MOHATHUH,
YCTaHABIMBaTh UX B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIINE MOHATUS MPU ONHCAHUHU
COCTaBa, CTPOCHMS U NPEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpami¢HHON) (OopMyn OpraHu4ecKux
BEIIECTB W YPAaBHEHHA XMMHYECKHX pEaKUUd, W3rOTaBIMBATH MOJIEIU  MOJIEKYI
OpraHMYeCKUX BEIIECTB I WUIIOCTPALMM WX XUMHUYECKOTO W MIPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpPMUPOBAaHHOCT, ~ YMEHUW  yCTaHaBIUBaTb  MPUHAMJICKHOCTb  HM3YUCHHBIX
OpPraHUYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OMpeaeiaEHHOMY Kiaccy/Tpymie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COEAMHEHMS), JaBaTb KM Ha3BaHMS IO CHCTEMAaTHYeCKOU
Homenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBUAIBHBIE HAa3BaHUS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (3TUJICH, MPOIMUJICH, alleTUJICH, YTHJIECHIIUKONb, TIUUIEPHUH, (EeHO,
dbopManbaerua, ameTanbAeTuil, MypaBbUHAs KHCJIOTA, YKCYCHas KHUCJIOTAa, OJICHHOBAS
KHCIIOTa, CTEApUHOBAs KUCIIOTA, IJII0K03a, (PPyKTO3a, Kpaxmal, HeJUIioa03a, IUIIH);

c(OpPMUPOBAHHOCTh YMEHUS OINpPEAETATh BUABl XUMHYECKOW CBS3H B OPTaHHYECKHX
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 COXPAHEHHUS MaCChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOEHHE, (U3UUECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIIACCOB OPraHUYeCKUX
BelecTB (METaH, 3TaH, ITWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTwiOyramuen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [NIMLEPUH, (PEHOJI, aleTalIbJEI1l, MypaBbUHAs U
YKCYCHasi ~ KHCIIOTBL, [JIIOKO3a, Kpaxmaji, IeJUI0iI03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBAaTh TEHETHUECKYIO0 CBA3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKUIUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpU30BATh HCTOYHHKU YIJIEBOJOPOAHOTO ChIPbHS
(HedTh, TPUPOAHBIN Ta3, yroib), COOCOOBI UX MEPEepadOTKH M MPAKTHYECKOE MPUMEHEHHUE
MPOAYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHUI TPOBOAMTH BBHIYUCICHHUSI MO XUMUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMHU MO MU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEUIECTB MJIM MPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX METOAaX
HAayYHOIO MO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM NpPH H3YyYEHWHU BEUIECTB M XHMHUYECKHUX
ABICHUA  (HAOJIONEeHHe, U3MEpPEHUe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHBbIE XMMUYECKHE 3HAHUS JUIsl MPUHATHS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallMAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa TIOJIb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYAOBAaHMEM, a TaKXkKe MpaBwia OOpalleHuss C BEUIECTBAMH B
COOTBETCTBUM C MHCTPYKIHUSIMH I10 BBITIOJTHEHHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJIHATH XUMHYECKUU SKCIEPUMEHT
(npeBpallleHnsT OpraHUYeCKUX BEIECTB MPH HATPEBAaHUH, MOJYUYECHHUE STUJIEHA M U3y4YEHHUE
€ro CBOICTB, KaueCTBEHHbIE PEAKIIMM OPraHUYECKUX BEUIECTB, AeHaTypalus OeNKoB Mpu
HarpeBaHWM, LIBETHbIE pEAKIUU OETKOB) B COOTBETCTBMM C TMpaBWIAMHU TEXHUKU
0e30macHOCTH TMpu OOpalleHMH C BelIeCTBAMU M JIA0OPAaTOPHBIM  OO0OpPYAOBAHHEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOLIUX PEAKIUI U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAIM3UPOBATh XMMUYECKYIO MH(OpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmauuu, WHTEpHET u
JPYTHX);

c(hOpMHPOBAaHHOCTh yYMEHHUH COOMIONaTh MpaBuia SKOJIOTHYECKH Leecoo0pa3Horo
MOBEACHUSI B OBITY M TPYAOBOM AEATEIBHOCTH B IIEJISIX COXPAHEHUS! CBOEro 370POBb U
OKpY>Karolen MpupoaHON cpeibl, 0CO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBbIE OPraHU3MbI
OMpeAeNEHHBIX OPraHUYeCKUX BELIECTB, MOHMMAas cMbica mnokaszarens [IJIK, moscHATh Ha



npuMepax CHocoObl YMEHBIICHHS M TPEJOTBPAIICHUS HX BPEIHOTO BO3IEHCTBUS HA
OpraHU3M YEJIOBEKa;

U1 O0Yy4aroIIUXCsl C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU 3[IOPOBBSI: YMEHHE MPUMEHSTh
3HaHHA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUECKUX SBICHUI;

JUTSL CHETBIX W CAAa0OBHAAINX OOydYarONIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins nis 3anucu xumudeckux Gopmyi.

11 KUIACC

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

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XHUMHUYECKOH COCTaBISIONICH €CTEeCTBEHHO-
HAy4YHOM KAapTHHBI MHpA, POJIM XMMHUU B TO3HAHWM SIBICHUN NPUPOABI, B (POPMHUPOBAHUH
MBIIUICHUS] U KYJIBTYPbl JTUYHOCTH, €€ (PyHKIMOHAIBHON TPaMOTHOCTH, HEOOXOTUMOW IS
pEelIeHUs] MPaKTUYECKUX 3aJad M SKOJOTMYEeCKM OOOCHOBAaHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CpELE;

BIIQJICHUE CHCTEMOM XHMMHYECKMX 3HAHHW, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XMMHYECKUH IJIEMEHT, aToM, M30TOM, S-, P-, - BIEKTPOHHBIC OpOUTAU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O0OBEM, BaJ€EHTHOCTH, MEKTPOOTPHULIATEILHOCTD, CTEIIECHb
OKHUCJIEHUSI, XHMHYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAsl pEemETKa, TUIbl XHUMHYECKHX PEaKLMi, pacTBOp, 3JIEKTPOJIUTHI,
HEAIEKTPOIUTHI, SJEKTPOIUTHUECKAST JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peakluu, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl (Teopus
ANEKTPOJIUTHYECKON auccolManny, nepuonaudeckuid 3akoH J[. WM. MenpgeneeBa, 3akoH
COXPAaHEHMsI MacChl BELIECTB, 3AKOH COXPAHEHHS W MPEBPAICHUS SJHEPTUU NPU XUMUYECKHUX
peaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMHUHU, MHPOBO33PEHUECKUE 3HAHMS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHHIA,
(aKTOJIOTMYECKHUE CBEIEHHUS O CBOWCTBAaX, COCTaBe, IOJYYEHHMHM M  0O€30MacHOM
WCIIOJIb30BAHUM  BAXKHEWIIMX HEOPraHWYECKUMX BEUIECTB B OBITY W MNPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKA,;

c(hOPpMHPOBAaHHOCTh ~ YMEHUW  BBISIBISTH  XapaKTEpHbIE  MPU3HAKU  TOHSTHUH,
YCTaHABIMBaTh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHITHUS MPU ONMHCAHUU
HEOPTraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(pOpMUPOBAHHOCTH YMEHHH HCIOIB30BATh XUMUICCKYIO CHMBOJIHKY Il COCTaBICHHS
?JopMyn BEIIECTB M YPaBHEHUU XUMHUYECKHX PEaKLMd, CHUCTEMaTUYECKYyI0 HOMEHKJIATypy

IUPAC) 1 TpuBHaibHble Ha3BaHWs OTIAENbHBIX HEOPraHUYECKHX BELIECTB (YrapHbId ras,
VIJIEKUCIBIA Ta3, aMMHaK, raméHas U3BeCTb, HEram€Has U3BECTh, MUThEBAs CONA, MUPUT U
IpyrHe);

c(hOpMUPOBAHHOCTh YMEHUW OINpPEAENATh BAJICHTHOCTb MW CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBS3H
(KOBaJIeHTHAsA, UOHHAs, METAJUIMYECKas, BOAOPOHAs) B COEAUHEHUAX, TUIl KPUCTAIITMYECKOU
pEmIETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJIspHas, HMOHHasg, MeTajuinyeckas),
XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCTUHEHUN;

c(hOpMUPOBAaHHOCTh YMEHUW YCTaHABIMBaThb NPUHAMJIECKHOCTh HEOPTraHUYECKHUX
BEIECTB 110 UX COCTABY K ONPEEIEHHOMY KJIAcCy/TpyIie COeAMHEHUH (MPOCThIE BEIIeCTBA —
METaJUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUSI, KUCJIOThI, aM(POTEPHBIE TUAPOKCUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHMH pacKphIBaTh CMBICI mMepuogudeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBaTH €r0  CHUCTEMATHU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX AJIeMeHTOB 1—4 nepuonoB lleproguueckoil cucTeMbl XMMUYECKHUX JIEMEHTOB /.
W. Menpeneera, UCNOIb3ys TOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIIHY, «IHEPTETUUCCKHE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U MX
COCAMHEHUN 110 niepuoaaM U rpymnnaM Ilepruoamuyeckon CUCTeMbl XUMUYECKUX JIEMEHTOB /1.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOICTBAa HEOPTraHMYECKHX BEIECTB PA3NIMYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHUE



TCHETHYECKOW CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIIBIO ypPaBHEHHM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU TI0 PA3THIHBIM
MpU3HaKaMm (YHCIIy W COCTaBy pEarupyrollux BEMIeCTB, TEIUIOBOMY 3((hEKTy peakiium,
W3MCHCHHUIO CTCTCHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH PEaKIUH, YYaCTHIO
KaTain3aTopa);

c(hOpMHPOBAHHOCTh YMEHHUW COCTABISITH yPAaBHCHHUS PEAKIMi pa3IUYHBIX THUIIOB,
MIOJIHBIE W COKpAIIEHHBIC ypaBHEHUS pPEaKIMii MOHHOTO OOMEHA, YYMTBIBAasl yCIIOBUS, TPU
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,

c(hOpMHPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, TOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPTaHWYECKHUX BEIIECTB, PACIIO3HABATH OMBITHBIM IyTEM HWOHBI,
MIPUCYTCTBYIOIIHE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUU pacKpbIBaTh CYILLHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHCca 3THX
peaKkuuu;

c(hOpMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTDh CKOPOCTH XUMHUYECKOW PEAKITUU
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYCCKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaTh XUMHUECKHUE IPOIIECCHI, JICKAIIUE B
OCHOBE TMPOMBIIUICHHOTO  TOJYyYEeHHs] CEpPHOM  KHUCJIOThI, aMMHaka, a TakKke
c(hOpMUPOBAHHOCTh TPEACTABICHUNU 00 OONUMX HAYYHBIX NPUHIHUIAX U IKOJOTHUYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIUUCICHUS C HCIOJIb30BAHUEM TOHSITHS
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHWNM Tra30B MPU XUMHUUYECKUX
peaKIuaX, MacChl BElIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe
Ui 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MPEBPAIICHUS U COXPAHECHUS YHEPTUH;

c(hOpMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
7a00paTopHBIM  OOOPYIOBAaHUEM, a TaKXKe IMpaBwia oOpalleHus C BeleCTBaMU B
COOTBETCTBHUH C MHCTPYKIIMSAMH 1O BBITIOJHEHUIO JTa00PATOPHBIX XUMUUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN TUIAHUPOBATh W BBIMOJHATH XUMUUYECKUM IKCIICPUMEHT
(pa3nokeHHe NEepoKcHAa BOAOPOAA B NPHUCYTCTBUM KaTalau3aTopa, OIpPENesICHUE Cpeibl
pPacTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE Pa3TUYHBIX
(hakTOpOB Ha CKOPOCTh XMMUUYECKOW PEaKIUMU, PEakIMd HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, kKapOOHAT- W XJIOPUI-AaHUOHBI, HAa KAaTHOH aMMOHMUS, PEILICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metamb»y U «HeMetamnb») B COOTBETCTBUM C
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU OOpAlleHUH C BEMIECTBAMU M JIA0OPATOPHBIM
000pyn0OBaHUEM, MPEJCTABIATh PE3ylIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuid U (POpMYIMPOBATH BHIBOALI HAa OCHOBE JTHX
PE3YABTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHUM KPUTHYECKH aHAJIM3UPOBATh XMMUUYECKYIO WH(OpMaluio,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM KOMMYHUKaluu, VHTEpHET u
JPYTHX);

c(hOpMHPOBAaHHOCTh yYMEHHUH COONIONaTh MpaBUia SKOJIOTHYECKH LEeIeco00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>KaroIiel MpUPOTHON Cpefibl, 0CO3HABATH OMACHOCTh BO3JICUCTBUS HA KUBBIC OPTaHU3MBbI
ONpPEACIEHHBIX BEIIECTB, MOHUMAs cMbIca Tokazarens I[I/IK, moscHsATh Ha mnpuMmepax
CrOCOOBbl YMEHBIIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OpPraHU3M
YeJI0BEKa,

JUIsl 0OYYaroIMXCs C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI: YMEHUE TMPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKHUX SIBJICHUIA;

JUISL CIIETIBIX W CJIA0OBHJSIIIMX OOYYaIOIIUXCS: YMEHHE HCIIONIb30BaTh pelibedHO-
TOYEUHYI0 cucTeMy oOo3Hauenuit JI. bpaiing s 3anucn  xumuyeckux  Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBo yacos DJIEKTPOHHbIE HMara Kppexk.
Ne H Kontpoan | Ilpakruuec | (uudposbie) AATBI
aMMEeHOBaHHUe Pa3/1eJIoB U TeM NPOrpaMMBbl
n/n Bceero HbIE KHe oOpa3oBareJibHbIE
padoThbI padoTsbI pecypcol
Paznea 1. Teopernyeckue 0CHOBbI OPraHM4€eCKO XUMHHU
. bubaunoreka [IOK
[Ipeamer opranndeckoil XuMun. Teopust CTpOCHUS
1.1 . 3 https://myschool.edu.
oprannyeckux coeauHenuit A. M. Bytieposa u/
Wroro mo pazneny 3
Paznea 2. YuieBonopoabl
bubmuoreka [IOK
2.1 [IpenenbHbIe yIIIEBOAOPOIBI — AJIKaHBI 2 https://myschool.edu.
ru/
HenpenenbHble yrieBogOpOIbI: aIKEHBI, AJIKAIUEHBI bubmorexa HOK
2.2 ' ’ ’ 6 1 https://myschool.edu.
AIKUHBI
ru/
bubmoreka [IOK
2.3 ApoMaTHuecKHe yriIeBOI0POIbI 2 https://myschool.edu.
ru/
[IpuponHble HCTOYHUKH YITIEBOJOPOJOB U UX bubmorexa [IOK
2.4 prp yr P 3 1 https://myschool.edu.
nepepaboTka
ru/
Wroro no pazneny 13
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeIuHeHus
bubmunoreka [IOK
3.1 Cnuptsl. denon 3 https://myschool.edu.
ru/
3.2 Anbneruasl. Kap6onossie kuciaoTsl. CoxkHbIe 3pUpbl 7 1 bubnuoreka [JOK



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

https://myschool.edu.

ru/

bubaunoreka [IOK
3.3 VreBoasl 3 https://myschool.edu.
ru/
Wroro mo pazgemy 13
Pasnen 4. A3orcoaep:kaniue opraHnyecKue coeTuHeHust
bubanoreka [IOK
4.1 AMuHbBl. AMUHOKHCIIOTEL. beakn 3 https://myschool.edu.
ru/
Wroro mo pazneny 3
Paszpnea S. BeicokoMoJieKy/IsIpHBIE COeAMHEHH S
bubmmoreka [IOK
5.1 ILmactmaccer. Kayuyku. Bonokna 2 https://myschool.edu.
ru/
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'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/
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11 KUIACC

Kouan4yecTBo yacoB DJIEKTPOHHBIE Hara Koppek.
Ne Kontpoas | Ipakruuec | (undposbie) AaThl
HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl
n/n Bcero HbIE Kue oOpa3oBareJibHbIE
padoThl padoThl pecypcebl
Pasnen 1. Teoperudyeckue 0CHOBbI XUMHMHU
Ctpoenue atoMoB. [leproanueckuii 3akoH U bubmmoreka [IOK
1.1 [lepuoamyeckas cucrema Xumudeckux semeHToB /1. U. 3 https://myschool.edu.
Menneneesa ru/
bubauoreka IIOK
1.2 Crpoenue BemiectBa. MHOrooOpasue BELIECTB 4 https://myschool.edu.
ru/
bubauoreka IIOK
1.3 XHUMHYECKHE PEaKIIU 6 1 1 https://myschool.edu.
ru/
bu6mmoreka [JOK
Hroro no pasneny 13 https://myschool.edu.
ru/
Pasnen 2. Heoprannueckasi Xumust
bu6moreka [JOK
2.1 Mertansl 6 1 https://myschool.edu.
ru/
bubmoreka [IOK
2.2 Hewmeramnns 9 1 1 https://myschool.edu.
ru/
bubmoreka [IOK
2.3 CBsI3p HEOPTraHUYECKUX U OPraHUYECKUX BELIECTB 2 https://myschool.edu.
ru/
bubmoreka [IOK
Hroro no pasneny 17 https://myschool.edu.
ru/

Pasgen 3. XumMus u :KU3HbL



https://myschool.edu.ru/
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Bbu6mmoreka IIOK

3.1 XuMHs U )KU3Hb 4 https://myschool.edu.
ru/
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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MUWHHUCTEPCTBO NPOCBEIEHUA POCCUMCKOM ®EJIEPAIIMN
MunncrepcTBo o0pasoBanusi PocTtoBckoil odsiacTu
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MBOY Maprapuosckasa COIIl A3oBckoro paiiona

COIJTACOBAHO YTBEPXJIEHO

3aMeCTUTENb JUPEKTOpa JIMpEKTOp MIKOJBI
o YBP

Kpacnukos C.B.

CxoxkoBa T.M. IIpuka3z Ne ot
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CocraBuUTENb:
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ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N Konuuecrts 3
e JIEKTPOHHbIE IIU(POBbIE
Tema ypoka 0 4acoB p uugp
n/n Hara o0pa3oBare/ibHbIE pecypcChl
Bcero

1 [Ipenmer opraHnyeckor XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE 1 bubmuoreka L1OK https://myschool.edu.ru/
Teopust cTpoeHus oprannyeckux coequHeHuii A. M. byrtieposa, e€

2 P P P A yriep 1 bubmuoreka LIOK https://myschool.edu.ru/
OCHOBHBI€ ITOJIOXKEHUS
[IpencraBnenue o knaccuduranum opraHuueckux Beniects. Homenkmnarypa

3 peit Puican p HI P 1 bubauoreka LIOK https://myschool.edu.ru/
(cucremarnyeckas) ¥ TPUBHAIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUH psij 1 bubmuotexa LIOK https://myschool.edu.ru/

) MertaH u 3TaH — NpoCTeiIlIne IPeCTaBUTENN aIKaHOB 1 bubmuotexa LIOK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 bubmuoteka LIOK https://myschool.edu.ru/

7 OTUJIEH U IPONUIIEH — MPOCTEHIINE MPEACTABUTEIN ATKEHOB 1 bubmmoteka IIOK https://myschool.edu.ru/

8 [Ipaktuyeckas padora Ne 1. «[lomyueHue 3TUIeHA U U3yUYEHUE €TI0 CBOMCTBY» 1 bubnuoreka IIOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metmnoOyraguen-1,3. Ilonydenue

9 yTaa yraa i 1 bubmuoreka [1OK https://myschool.edu.ru/
CHHTETUYECKOTO KayuyKa U pPEe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUH PSII.

10 L. P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlleTHIIEH — MPOCTEHIIHNI TPEICTABUTEINb aJIKUHOB

11 Brruucnenus no ypaBHEHHUIO XUMHUYECKON PEaKLUA 1 bubnuorexa LHOK https://myschool.edu.ru/

12 ApeHsbl: 6eH30:1 U TosTyoll. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
['eneTnyeckas cBsI3b yIIIeBOJOPOIOB, MPUHAAJIECKAITUX K PA3ITUUHBIM

13 Y HOpoA puHal B P 1 bubmuoreka L1OK https://myschool.edu.ru/
KJlaccam
[IpupoaHbIe HICTOYHHUKY YTIIEBOAOPOIOB: IPUPOIHBIN T'a3 U MOMYTHHIE

14 pup T HOPOA . PHpOI vt 1 bubmoreka I1OK https://myschool.edu.ru/
He(TsAHBIE ra3bl, He(Th U MPOIYKTHI €€ MepepadoTKU
[IpupoaHble NCTOUHUKH YITIEBOJOPOAOB: MPUPOIHBIN I'a3 U MOIIYTHBIE

15 PHpOA E AOPOA . prpoa vt 1 bubmoreka I1OK https://myschool.edu.ru/
He(TsiHBIC Ta3bl, HEPTh U MPOAYKTHI €€ mepepadoTKH

16 KontponbsHas padota o pa3aeny «YriieBoIopOIb» 1 bubmoteka [IOK https://myschool.edu.ru/
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17 [IpenenpHble OIHOATOMHBIE COUPTHI: METAHOJ U ATaHOJI. BogoponHas cBs3b 1 bubmmoreka [1OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: ITUICHIJIMKOIb U TIIMIEPUH 1 bubnuoreka L1OK https://myschool.edu.ru/
@DeHoJI: CTPOEHUE MOJIEKYJIbI, PU3NUECKUE U XUMHUECKUE CBOMCTBA,

19 P yoel, ¢ 1 bu6mmoreka I{OK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpreruapl: GopMaIbAeTul U aueTanbaeriua. AeTOH 1 bubnmuoreka LIOK https://myschool.edu.ru/
OHOOCHOBHBIE TIPEIeNIbHBIE KAPOOHOBBIE KUCTIOTHI: MypaBbUHAS U

21 s pe P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCTIOTHI» 1 bubmuoteka IIOK https://myschool.edu.ru/
CreaprHOBas U OJICMHOBAsA KUCJIOTHI, KaK MPEJICTABUTENM BBICIIUX

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

24 MpbL1a KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBUE 1 bu6mmoreka I{OK https://myschool.edu.ru/
CrnoxHbIe 2UPHI KaK MTPOU3BOIHBIE KApOOHOBEIX KHCIOT. [ maponms

25 $up POHSEOX P P 1 Bu6nmoreka [TOK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoaoruueckas poiib KUpPOB 1 bubnuotexa LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxxHele npeacTaBuTeNN: TIII0K03a,

27 A Purcan pedt 1 bubmuoreka [1OK https://myschool.edu.ru/
¢dpykTo3a, caxapo3a

28 Kpaxmai u nemnrono3a kak NpupoaHbIE TOJIMMEPHI 1 bubnuoreka IIOK https://myschool.edu.ru/
Kontponbshas padora no pasaeny «Kucnopoacoaeprxanine opraHHuecKue

29 P P PasAENY POACOICpAtIIE Op 1 bubmuoreka [1OK https://myschool.edu.ru/
COETMHEHUS»

30 AMUWHBI: METHJIAMUH U aHWJIHH 1 bu6mmoreka I1{OK https://myschool.edu.ru/
AMHHOKHUCIIOTHI Kak aM()OTEepHBIC OPTaHUUECKUE COCTUHEHHMS, HX

31 Gorep P A 1 bubmoreka I1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npupoaHbIE BBICOKOMOJIEKY/ISIPHBIE COSAUHEHUS 1 bubnuoreka IIOK https://myschool.edu.ru/

33 OCHOBHBIE OHATHSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI 1 bubmoteka I{OK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYJISIPHBIX COSAMHEHUMN.

34 A yup A 1 bubmuoreka L1OK https://myschool.edu.ru/
[TnacTmaccel, kKaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTPOHHBIe M (poBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XUMHYECKUN ATEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIus aTOMOB 1 bubmuoreka L1OK https://myschool.edu.ru/
[Teproanueckuii 3akoH U [lepuonnueckast cucteMa XUMUYECKUX JIEMEHTOB

2 P P ! 5 1 Bu6miorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, UX CBI3b C COBPEMEHHOM TEOPUEN CTPOCHHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX

3 COCIMHEHUH M0 IrpyIaM U nepruojaM. 3Ha9YeHUE NEPUOANYECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
cucTeMbl XUMHUYeCcKuX 3emeHToB .M. MenneneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XUMHUECKas CBA3b, €€ BUbl; MEXaHU3MbI

4 p . ’ ’ 1 Bbubnuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBAJIEHTHOU cBs3U. BogopoaHas cBs3b
Banentnocts. DnekrpoorpunareabHocTh. CTeneHnb okucieHus. BemecTsa

5 POOIP 1 bubmuoreka LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS
[TonsiTHe o aucnepcHbIX cuctemMax. MICTUHHBIE U KOJIJIOUTHBIE PACTBOPBI.

6 P P P 1 bubmuoreka [1OK https://myschool.edu.ru/
MaccoBas 1071 BellecTBa B pacTBOpe
Krnaccudukanus u HoMeHKIaTypa HEOPTraHUYECKUX COSIUHEHUH.

7 ¢ P P 1 bubnuorexa LIOK https://myschool.edu.ru/
I'enetnueckas cBsA3b HEOPraHUYECKUX BELIECTB, PA3IMYHBIX KJIACCOB
Knaccudukarus XuMHuueckux peakiyii B HEOpraHMueCcKoi 1 OpraHuYecKoil

8 XUMHH. 3aKOH COXPaHEHHS MACcChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuotexa IIOK https://myschool.edu.ru/
IPEBPALLEHHS] SHEPTUU IPU XUMHUYECKHUX PEAKIHIX

9 CkopocTts peakiun. OOpaTuMbie peakIui. XUMAYECKOe PaBHOBECHE 1 bubmotexa IIOK https://myschool.edu.ru/
[Ipaxtuyeckas padora Ne 1. «BnusiHue pa3nu4Hbix (akTOpOB HA CKOPOCTh

10 P . P P ¢ P P 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMUYECKON peaKkum»
OnexTponutuyeckas aucconuanys. [lIoHsTHe 0 BOZOPOAHOM MOKa3arese

11 (pH) pactBopa. Peakuuu nonHoro ooMeHa. ['uapoian3 opraHuuecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKHCTUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. [lonarue o0 snexTponuse

12 . P P 1 bubmmoreka [1OK https://myschool.edu.ru/
pacIIaBoB U pacTBOPOB COJIEH

13 KontponpHas padota no paszneny «TeopeTnueckne 0CHOBBI XUMUM 1 bubnmoreka ITOK https://myschool.edu.ru/
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Mertamel, ux nojoxxenue B [lepruoguyeckoit cCHCTEME XUMHYECKHUX

14 anemenToB /. 1. MenneneeBa u 0cOOEHHOCTH CTpOeHUS aToMOB. O01IHe 1 bubmmoreka [1OK https://myschool.edu.ru/
(bu3HYEeCKre CBONCTBAa METAIIJIOB

15 CnuiaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Pl HAIPSKEHUN METaJIJIOB 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HAaTPHUH, KAJIUH, KaJbIIUU

16 ' : . (HaTpi, ’ ’ 1 Bu6morexa LIOK https://myschool.edu.ru/
Mar"ui, aJIIOMUHUN) U KX COCTMHCHUI

17 XUMHUYECKHE CBOMCTBA XPOMa, MEIU U UX COCTMHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XUMHYCCKHE CBOMCTBA IIMHKA, Kejie3a U MX COCAUHCHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
IIpaxtrueckast padbora Ne 2. "Pemienne skcrepuMEHTAIBHBIX 3a/1a4 I10 TEME

19 P " P P 1 bubmnuoreka IIOK https://myschool.edu.ru/
«Metanb»
Hemeraisl, ux nonoxxenue B [leproanueckoii cucteMe XMMUYECKUX

20 ’ P 1 bubmuoreka LIOK https://myschool.edu.ru/
anemeHToB J[. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB
®dusnyecKre CBONCTBA HEMETAUIOB. AJIJIOTPONUSI HEMETAJIOB (Ha IpUMEpe

21 P (1 mpimep 1 Bu6miorexa LIOK https://myschool.edu.ru/
KHCIIOpofa, cepbl, pocdopa u yriepoaa)

22 XHMHYECKHE CBOMCTBA IAJIOTEHOB, CEPBI U UX COEIMHEHUN 1 bubnuotexa LIOK https://myschool.edu.ru/

23 XuMHYeCcKre CBOMCTBa a30Ta, (pocodpa u X coeAMHEHUN 1 bubmuotexa LIOK https://myschool.edu.ru/

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

25 [IpumeneHne BaXHEUIINX HEMETAJUIOB U UX COEIMHEHUN 1 bu6mmoreka IIOK https://myschool.edu.ru/
O0001eHne U cucTeMaru3aysa 3HaHui 1o reme «HeMmeraisy.

26 Bpluncienus no ypaBHEHUAM XUMUUECKUX PEAKIUN U TEPMOXUMHUUECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacué€Thl
ITpaktrnueckas padora Ne 3. «PemieHne skciepUMEHTAIBHBIX 3a4a4 110 TEME

27 " P " P P 1 bubmoreka LIOK https://myschool.edu.ru/

Hewmeranns"»

28 Kontponbhas padora o remam «Metamibsi» 1 «HemeTtanns» 1 bubnuorexa LHOK https://myschool.edu.ru/
Heoprannueckue u opranndyeckue kuciotel. Heoprannueckue u

29 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHUS
AM{QoTepHbIe HEOPraHMYECKHUE U OPTaHUYECKHE COCTUHEHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnyeckas cBsI3b HEOPraHUUECKUX U OPTAHUUYECKUX BEILIECTB
Poss xuMun B 00€ecIieYeHNH DKOIIOTMYECKON, DJHEPTETUIECKON Y ITUIIEBON

31 > SHEP 1 bubmoreka [1OK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTUN MEIULIUHBI

32 [IpencraBnenust 00 0OUMX HAYYHBIX MPUHIIMITAX TPOMBIIIUICHHOTO 1 bubnmoreka [TOK https://myschool.edu.ru/
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IMOJIy4CHUA BaKHEHIIINX BEIICCTB

33 UenoBek B MUPE BEIIECTB U MaTEpUaJIOB 1 bubmoteka I{OK https://myschool.edu.ru/
34 XUMHUS U 3J0pPOBbE YEIIOBEKA 1 bubnmuoreka LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

* Xumus, 10 xnace/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe obmiectBo «M3marensctBo «IIpocBemenuey

BBCI[PITG BapHUaHT

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus Metogudeckoe nocooue — 6a30BbIi ypOBEHbY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: lpoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MIpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kmacc: HacrtonbHas kHura s
yautessi». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHast KHUTa 715
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu mo XuMUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenucoBa «Xumus 11 knacc noypounsie mianbl o yueouuky O.C.I'abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuntens 2018ro.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensin, U.I.ocTpoymM0OB « XuMHUYECKHI SKCTIEpUMEHT B 1mikose 11 kmacey; - M.

Hpoda. — 2019 ron.

MU P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutenanusiehttp://www.chemnet.ru I"azera «XuMus» ¥ caT a1 yautens «5 uay
Ha YPOK XHUMHUUNY

http://him.1september.ru Enunas xomtekuus LIOP: TIpeameTHas KOMUTEKIUS « XAMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIICPUMEHTHI:

xumust. Komnekuust Poccutickoro o61ieo0pa3oBarebHOTo mopraia



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

http://www alhimik.ru Beepoccuiickast onuMiuana MKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Oprannueckast XuMusi: MEKTPOHHBIA YI4EeOHUK AJIsl CPETHEH IIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHII KOIEIK: XUMUS

http://www.chemistry.ru JlucraHimoHHas OJIMMITHA/IA TI0 XHMHHU: TEIICKOMMYHHUKAITMOHHBIN

00pa3oBaTeNbHbINA TPOEKT






