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HOACHUTEJIBHAA 3AIIMCKA

[TporpaMMa 1o XuMHUU Ha YpOBHE CpeHero o0uiero oopasoBanus pazpaboTaHa Ha OCHOBE
OdenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoi
Odenepanun», TpebOBaHMA K pe3yiabraraM OCBOeHUsS denepalbHOl  00pa3oBaTeIbHOMN
nporpammel cpennero oodmiero oopazoanus (OOII COO), npeacrasienusix B DegepanibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM cranmapte COO, ¢ yuérom Konmenmuu mpemnogaBaHus
ydyeOHOro mnpeamera «XuMHs» B 00pa3oBareibHbIX opraHuzauusx Poccuiickoit dexnepanuu,
peaTu3yroIMX OCHOBHBIC 00Pa30BaTEIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOKeHUH «CTpareruu
pa3Butus BocniuTanus B Poccuiickort ®deaeparuu Ha nepuoj ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p).

OcHOBY MOAXOAOB K pa3pabOTKe MNpOorpaMMmbl MO XHMHUH, K OMNPEICICHHUIO O0OIIen
cTpareruu oO0y4yeHus, BOCIUTAHUS M PA3BUTHS 00ydaroUuXxcs CpeIcTBaMH y4eOHOro mpeameTa
«Xumus» g 10—-11 kimaccoB Ha 6a30BOM YPOBHE COCTABWIIM KOHIIETITYaJIbHBIEC MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIeJNeil, comep aHusi, pe3ylbTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MTOJITOTOBKU BBIITYCKHUKOB.

XuMmuueckoe oOpa3oBaHUE, IMOJIy4aeMO€  BBITYCKHUKaMU  00IIe00pa3oBaTesibHON
OpraHu3alliM, SBIAETCS HEOThEMJIEMOM 4YacThi0 HUX o00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEPIIAOIIUM ITAlOM peai3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[EHHOCTEH, MPUCYIIUX [ETOCTHOM CHUCTEME XHMHUYECKOro O0O0pa3oBaHHs. OTH IEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPHUPObI, (HOPMHUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KYIbTypbl
YeJIoBeKa, a TaKXe OKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHue 00y4aroIUXCsi HaA YPOBHE CPETHETO
o011ero 00pa3oBaHus CPEICTBAMHU y4eOHOTO MpeaMeTra « XUMHUs), COICpKAHUE U MOCTPOCHUE
KOTOPOTO OIpEACICHbl B MPOrpaMMe IO XUMHH C Y4€TOM CHelu(pUKH HAyKd XUMHUH, €€
3HAYEHUs B MO3HAHUU MIPUPOJIBI U B MaTEPUATbHON JKU3HHU OOIIECTBA, a TAKXKE ¢ YUYETOM OOIIUX
1esael ¥ MPUHIIMIIOB, XapaKTEPU3YIOIMHUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEHEro oOIIero
obpasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO0 pOJIb B COBPEMEHHOMU
UMBUJIM3AINK, B CO3/IaHUHU HOBOW 0a3bl MaTepHabHOW KylIbTypbl. OHa BHOCHUT CBOM BKJIAJ B
dbopMHpoBaHUE PAIMOHATBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpyKaroleM MUpe Kak O €IMHCTBE MPUPOIBI U YeJIOBEKa, KOTOpoe (HOPMHUPYETCS B XUMUU
Ha OCHOBE TTOHMMAaHHUS BEIIECTBEHHOTO COCTAaBa OKPY>KAIOIIEr0 MUPA, OCO3HAHMS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMU U BOBMOXHBIMU OOJIACTSIMU MTPUMEHEHUSI.

TecHo B3aUMOAEHCTBYS C JAPYrMMHA €CTECTBEHHBIMH HAayKaMH, XHUMHS CTala
HEOTHEMJIEMON YacThl0O MUPOBOUM KYyJIBTYpbl, HEOOXOIWMBIM YCIOBHEM YCIICIIHOTO Tpyda U
KU3HHU Kaxa0ro wieHa oOmiectBa. CoBpeMeHHasi XUMHs KaK HayKa CO3MJIaTeNIbHAasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HallpaBjieHa Ha pelIeHHe T100ajJbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, JHEPreTUUYCCKOM, IHIIEBOM, HSKOJIOTHYECKOW O€30MacHOCTH H
OXpaHbI 37J0POBbSI.

B coorBercTBMM ¢ OOHIMMHU IENSIMH W MPUHIMIIAMH CPEIHEro oO0Iero oOpa3zoBaHUs
conepkanne npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUEHHS) OPUESHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TOJTOTOBKY OOYy4YaroIIMXCsi, HEOOXOAUMYIO UM JIJist
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEITHOTO BKJIIOYEHHUS B JKU3HB COIMYMAa,
MPOJOHKEHHST 00pa3oBaHUS B PA3IMYHBIX OO0JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C
XAMUEH.

CocraBnsomuMu  TIpeaMeTa «XUMUsS» SBISIOTCS 0a3oBbie Kypchl — «Opranuueckas
xumus» U «OO01as 1 HeopraHuyecKasi XMMHUS», OCHOBHBIM KOMITOHEHTOM COZCPKaHUS KOTOPBIX
SIBJISIIOTCSL OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUHM M0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHHUEM
3HaHWUN U3 OO0IIEeW XUMHUU) U OpraHudeckor xumun. OopMHUpPOBaHNE JAHHOW CHUCTEMbl 3HAHHM
Ipy U3YYCHHHM TpenMeTa O0eCleYrMBAET BO3MOXXHOCTh PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB ¥ TEOPUIN XUMHH.

Crpykrypa comepxanus KypcoB — «Opranndeckas Xxumusi» u «O011as 1 HeopraHudeckas
XUMUs» cHOpMHUpPOBAHA B TPOrpaMMeE IO XMMHUU Ha OCHOBE CHCTEMHOTO TOJX0/1a K M3YYCHUIO
y4eOHOTrO Marepuana ¥ OOyCJIOBJIEHA HMCTOPHUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHHWM Ha
ONpPENENIEHHBIX TEOPETUUYECKUX YPOBHSAX. Tak, B Kypce OPraHMYEeCKOl XHMHUHU BEIECTBa



paccMaTpuBarOTCs HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKHUX COENMHEHUH, a
TaKKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUH BEIIECTB.
Cenenus 00 M3yyaeMbIX B Kypce BEIIECTBaX JAlOTCS B Pa3BUTUM — OT YIVIEBOJOPOMOB 10
CJIIOHBIX OMOJIOTMYECKM aKTUBHBIX COEIMHEHMH. B Kypce OopraHM4ecKol XUMHUHU MOIYy4aroT
pa3BuTHEe C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs NEpPBOHAYAIbHBIC
MPE/ICTaBICHUS O XUMUYECKOHN CBSI3H, KIIaCCU(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOKCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH.

[lon HOBBIM yIJIOM 3peHHs] B mpeaMere «Xumus» 0a30BOro ypOBHS paccMaTpHUBAaETCs
U3YYCHHBI Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa30oBaHUs TEOPETUUYECKUN Marepuail u
(bakToIornuecKkre CBEACHHUS O BEUIECTBAX U XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01as 1 HeOpraHuyeckas: XMMus» 00y4arolUMCs TPEJOCTABISETCS BO3MOKHOCTh OCO3HAThH
3HaYEHUE TEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTUYECKUX MO3UIIMM,
IyO)ke MOHSTh UCTOPUYECKOE H3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT o0oOmiaromieit 1o
OOBSCHSIONICH M MPOTHO3UPYIOIESH.

EnuHas cucrteMa 3HaHUK O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
MIPUMEHEHUH, a TAK)KE O XUMHUUYECKUX PEAKIUAX, X CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsgeTrcs B Kypcax 10 wm 11 kmaccoB »neMeHTamMu COAEpkKaHUA, WMEIOUIUMU
KyJABTYPOJIOTUYECKUN M TMPUKIAJHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMU HAayKaMH, PACKPBIBAIOT €€ pOJb B IIO3HABATEIBHOU U
MPAKTUYECKON JESATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUHU W MPAKTUUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIUBATh UHMOOPMAILIMIO U IPUMEHSTH €€ JJIsl TIOTIOTHEHUS] 3HAHWM, PEIICHUS
VHTEJUIEKTYAIIbHBIX U JKCIIEPUMEHTAJIBHBIX MCCIIE0BATEIbCKUX 3aJa4. B 1emom coxepkanue
y4eOHOro mpenaMera « XUMus» JaHHOTO YPOBHS M3YYEHUS] OPUEHTHPOBAHO HA (DOPMHUPOBAHUE Y
00y4aroIuxcsi MUPOBO33PEHUECKON OCHOBBI JUIsi TOHUMaHUST (PriIocOdCKUX HAEH, TaKUX Kak:
MaTepUalibHOE €IMHCTBO HEOPTaHMYECKOTO M OPraHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBOMCTB
BEIIECTB KX COCTAaBOM M CTPOCHUEM, [IO3HABAEMOCTb IIPUPOAHBIX SIBICHUU ITyTEM
DKCIIEPUMEHTA M pEHICHUS MPOTUBOPEUMN MEX]y HOBBIMU (DaKTaMHd M TEOPETUYECKUMU
MPENNOChUIKAMHU, OCO3HAHHME POJUM XHMHUHM B PEIICHUH SKOJOTUYECKUX MpoOieM, a TaKkKe
npoOsieM CcOEpeKeHUs HHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIOTHH U
MaTepUaIOB.

B mnnane pemeHus 3amad  BOCIUTAHMS, PA3BUTHS M COIMAIM3AIMK  OO0YYarOIIUXCS
IIPUHATHIE TPOTPAMMOM IO XMMHMHM HOAXOIBl K OIPEACICHUI0 COACPkKAaHHUS U IOCTPOCHUS
npenMeTa MmpeaycMaTpuBaroT (OPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX NEWCTBUM, MUMEIOIINUX
0a30BO€ 3HAUCHUE IS PA3IMYHBIX BUJOB JIESITEIBHOCTU: PEIICHHS MPoOieM, TIONCKa, aHallnu3a
u 00paboTku wuHGOpMALIUU, HEOOXOMUMBIX JIsi MPUOOPETEHHS] ONBbITA MPAKTUYECKOM U
MCCIIEIOBATENBCKOM JEATEIBHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUU XUMUMU.

B npaxTuke npenogaBaHus XUMHUH Kak Ha yPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHus, TaK U
HA YpPOBHE cpeAaHero ooOmero oOpa3oBaHWsA, TPU OMNPEACICHUH  COJIEPKATeIbHON
XapaKTEPUCTUKNA LEJIEeH W3YUYCHUS NPEAMETAa HAIMPABICHUEM IIEPBOCTENIEHHOW 3HAYMMOCTH
TPaAWIIMOHHO Tpu3Ha&Tca (POpMUPOBaHHE OCHOB XHMHYECKOW HayKd Kak oOmactu
COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUYECKOM JEATEJIBHOCTH YEIOBEKAa M KAk OJHOIO U3
KOMIIOHEHTOB MHUPOBON KylIbTyphl. C METOOMYECKOM TOYKH 3PEHUsI TakOM TOIXOo4 K
OIPEAEIICHUIO LIEJIEN U3YUYEHHUS ITPEAMETA SIBJIIETCS BIIOJIHE OIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PEHUs IVIaBHBIMU LENSMH W3Y4YEHHs MpeaMera «XUMHsS» Ha
6azoBoM ypoBae (10 =11 kJ1.) ABsrOTCS:

e (GopMHUPOBaHHE CHCTEMBl XHMHUYCCKHX 3HAHUH KaK BaKHEHIEH COCTaBIISIONMICH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA, B OCHOBE KOTOPOM JIEkKAT KIIFOUEBBIE IMOHSITHSA,
(dbyHIaMEeHTAJIbHBIE 3aKOHBl M TEOPHH XHUMHUHU, OCBOCHUE S3bIKa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPHUEMN X PA3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHE U Pa3BUTHUE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIHi, HEOOXOAUMBIX I MPUOOPETEHUS YMEHHUN OpPUEHTHUPOBATHCS B



MHUpPE BELIECTB U XUMUYECKUX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUUECKON U
MOBCEAHEBHOM JKU3HMU;

® pa3BUTHE YMEHUH U CIOCOOOB [EATETBbHOCTH, CBSI3aHHBIX C HaONMIOJACHHEM U
OOBSICHEHUEM XUMHUYECKOTO0 J3KCIEPUMEHTa, COONIIOJEHUEM TIpaBui 0Oe30MacHOro
oOpallleHHs C BelleCTBaMHU.

Hapsiny ¢ atum, conepikarenbHas XxapakTepUCTUKa 1eJie U 3a/lad U3yuyeHus NpeaMera B
nporpamMme Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMU
B cHCTeMe cpenHero oOmiero obOpaszoBanusi. CerogHsi B MpENoJaBaHUM XUMUU B OoJIbIIEH
CTENEHU OTHAETCA NPENOUYTeHHE MPAKTUYECKOM KOMIIOHEHTE ColepkKaHusi OOy4yeHus,
OPUEHTUPOBAHHOM Ha TIOATOTOBKY BBINYCKHHKA 00Ie00pa3oBaTeIbHOM  OpraHu3alluy,
BJIQJICIONIET0 HE HAa0OpOM 3HaHUM, a PYHKIIMOHAJIBLHON IPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSIMU aKTUBHOTO MOJYYCHHs 3HAHUN M MPUMEHEHHS UX B PEAIbHOW KU3HU I PEIICHUS
MPaKTUYECKUX 3a]1au.

B cBi3u c 3TUM TOpH U3ydYeHUM MpeaMeTa «XUMHUS» JOMHUHHUPYIOUIEE 3HAYEHUE
NpUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajgantanus  OOydYalmoIMXCA K  YCJIOBUSIM  JMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMHUpOBaHUE HHTEJUIEKTYalbHO pPa3BUTOM JUYHOCTH, TOTOBOM K caM0ooOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY [MPHUHATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y OOy4YaIOIMIMUXCS KIIOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHIIUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJI PA3IMYHBIX BUIOB JCSITEIIBHOCTU: PEIICHUS MPOOIIeM,
MOKWCKa, aHaimu3a M o0paboTku uHGOPMALMK, HEOOXOJUMBIX Jisi TNPUOOPETEHHUS OIbITa
NESATEIbHOCTH, KOTOpasi 3aHUMAeT BaXXHOE MECTO B MO3HAHMM XMMHH, a TaKXKe JJIS OLICHKHU C
MO3UIIMNA  DKOJIOTMUECKOM O€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XHUMHYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
00y4aroIuxcsi: CIOCOOHOCTH CAMOCTOSITEIBHO MTPHOOpETaTh HOBBIE 3HAHHS [0 XUMHU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMH, UCTIOIH30BATh COBPEMEHHbIE HH()OPMAIIMOHHbIE
TEXHOJIOTUH JJIsI TIOMCKA U aHallM3a Y4eOHOU U HayYHO-TOMYISIPHON HH(POPMAIIUK XUMUYECKOTO
COJICpP KAHMUS;

dbopMuUpoBaHUE U PA3BUTHE Y OOYUAIOIIUXCS aCCOIMATUBHOTO U JIOTHUECKOTO MBIIUICHHUS,
HAOIOATeNIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAUMBI, B
YaCTHOCTH, NMPH TUTAHUPOBAHUHU U TIPOBEJICHUU XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOydYaroImMXcsi YOSKIEHHOCTH B TyMaHHCTHUYECKOW HaINpPaBICHHOCTH
XUMUH, €€ BaXHOW polM B  PEIICHUH TIJI00aJbHBIX TPOOJIeM  paIlMOHAIBHOTO
MPUPOIOTIONIL30BAHMS, TOMOJHEHHSI YHEPTETHUECKUX PECYpCOB U COXPAHEHUS MPHUPOIHOTO
paBHOBECHs, OCO3HAHUA HEOOXOMUMOCTH OEpEeKHOTO OTHONIICHHS K TMPUPOAEC U CBOEMY
3I0pPOBbBIO, a TAK)KE MPUOOPETEHUS OTBITA UCTIOIB30BAHUS MTOYYCHHBIX 3HAHUN ISl IPUHATHUS
I'PaMOTHBIX PEIICHUN B CUTYAIIUSX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B ydeOHOoM mane cpemHero ooOmiero oOpa3oBaHUs MpeaMeT «XUMUs» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00siacT «ECTeCTBEHHO-HAYYHbBIC TTPEIMEThI.

OO01iee 4MCIIO YacoB, OTBEAEHHBIX /I U3YUYCHHsS] XUMHUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrasisier 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hememnmo), B 11
KJacce — 34 yaca (1 qac B HEJIEIIIO).



COAEPKXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI OPraHMYeCKON XUMHHU

[Ipenmer opraHndecKkor XMMHM: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJYyYCHUU
HOBBIX BEIIECTB WM MAarepuajoB. Teopust CTPOEHUsS OpPraHUYECKUX coeauHeHn A. M.
bytnepoBa, e€ ocHoBHble mNonokeHUs. CTpyKTypHble (HDOpPMYJIbl OPraHMYECKHX BEIECTB.
I'omonorus, n3omepus. XUMUYECKass CBA3b B OPraHUYECKUX COCAMHEHMSX — OJWHAPHBIE U
KpAaTHBIE CBA3U.

[IpencraBnenne o  kinaccuukanuu  OpraHWdeckux  BemiecTB.  Homenkiatypa
OpraHUYEeCKUX COEIMHEHHI (CHCTeMaTU4ecKas) W TPUBHUAIBHBIE HA3BaHMS BaKHEHIIMX
IIPEACTABUTENEN KIIACCOB OPTAHUYECKUX BEIIECTB.

DKCHEepUMEHTAIbHBIE METO/Ibl M3YYEHHS BELIECTB M UX NPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3lamMy OPraHMYECKUX BEIIECTB U MaTepHalaMH Ha UX OCHOBE, MOAECIMPOBAHUE MOJIEKYII
OpraHUYeCKHUX BEIIECTB, HAOIIONEHWE U OINHUCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPraHMYECKHX BEIIECTB IMpPU HarpeBaHuM (IUIaBICHHE, OOYITIMBaHUE H
TOpEHUE).

YriieBogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHM psAd. MeraH WM 3TaH — MPOCTEUIINE
MPEICTABUTENN AJIKAHOB: (PU3MYECKME W XUMHUYECKHE CBOMCTBA (pEaKIUU 3aMELICHUS U
TOpEeHUs ), HAXOKACHUE B IPUPOJIE, TOTYUYEHHUE U TPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKHUN PSAA. DTUJIEH U MPONUIEH — IIPOCTEUILINE
MIPEICTABUTENN AJKEHOB: (PU3MYECKHME U XMMHYECKHE CBOMCTBa (peakuuH THIPUPOBAHMS,
raJIOTeHUPOBAHUSA, THIpATallii, OKUCICHUS U MOJIUMEPHU3ALUH ), TIOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius noauMepusanun). [lomydeHne CHHTETHUECKOTO KaydyKa U PE3HHBI.

AJKHAHBI: COCTaB M OCOOEHHOCTHM CTPOEHHS, TOMOJIOTMUECKUH psii. ALETHIEH —
MPOCTENIINIA TPEICTaBUTENIb AJIKWHOB: COCTaB, CTPOEHUE, (PU3NYECKHME WU XHUMHUYECKUE
CBOMCTBa (peaKkUu TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, THUApPATAl[UU, TOPEHUS), TTOJTyUYEeHUE U
IIPUMEHEHUE.

Apenbl. beHson: coctaB, cTpoeHue, (PU3MUECKHE M XUMHUUYECKHUE CBOMCTBA (peakiuu
raJjloreHUPOBAaHUS U HI/ITpOBaHI/IH) IIOJlyYCHHE U NIPUMEHEHHMeE. Tonyon: cocmas, cmpoeHue,
Qu3uueckue u xumuieckue ceoUcCmea (peakyuu 2an02eHUPOSanHUs U HUMpPO8anus), noryyeHue u
npumernenue. 'TOKCMYHOCTH apeHOB. [eHeTnueckas CBsI3b MEXAY YITIEBOAOPOIAMH,
MIPUHAJIEKANUMHA K PA3JIUYHBIM KIIACCaAM.

[IpupoaHble UCTOUHUKHU YIIIEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxaenue. CnocoObl nepepadOTKM He(pTH: TEeperoHka, KpEeKUHT
(TepMuyeckuil, KaTanuTUueckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE
B [IPOMBILIUIEHHOCTH U B ObITY. KaMEHHBII yroib U NpOAYKThI €ro NepepadoTKH.

OKCIIEpUMEHTAIbHBIE METO/IBI U3YYEHHS BEIIECTB M MX IPEBPALICHUN: O3HAKOMIICHUE C
oOpa3laMu IacTMacce, KayduyKoB U pe3uHbl, Kojuiekiuuu «Hedtb» u «Yromwsy», MoaenrpoBanue
MOJIEKYJI YIJIEBOJAOPOAOB U TaJOreHONPOU3BOAHBIX, MPOBEICHHUE HNPAKTUYECKOW pPabOTHI:
ITOJIyYEHHE STUJICHA U U3yUYEHHUE €TI0 CBOMCTB.

Pacuétnrle 3amaun.

Boluucienuss mo ypaBHEHHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BELIECTBA WM NPOAYKTA PEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB UM MPOAYKTOB PEAKIIMH).

KucJsiopoacoaep:xamme oprannyeckue CoeAUHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpPOEHHE, (PU3MYECKHe U
XUMHUYECKHE CBOMCTBA (pPEaKUUU C aKTUBHBIMU METAJIJIaMH, aJOreHOBOAOPOJAaMHU, TOPEHUE),
npuMeHeHue. BonopoaHble CBs3M MEXAy MOJIEKyJaMU COUpTOB. JleldcTBHE MeETaHOna |
ATaHOJa HAa OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHHUPTHL. ODTWICHIJIMKOIb W IJIMUEPUH: CTpOoeHue, (U3MYEeCKUe u
XUMHUYECKHUE CBOWMCTBA (B3aMMOJIEHCTBHE CO IIEJOYHBIMUA METaJlJIaMU, KaueCTBEHHAs! peaklus




Ha MHOIOAaTOMHbIE cIUpTHI). JleficTBue Ha opraHu3M uenoBeka. [IpuMeHeHHe mHlepruHa U
STUJICHIJIUKOJISL.

®deHoN: CTPOCHHE MOJICKYNbI, (U3MYECKHEe W XHMHYECKHE CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue denomna.

Anbnerunpl U xemouwvl. DOpManbIeTU], aleTalbICTH: CTPOCHHE, (PU3MUEeCKHe u
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHHS U BOCCTAHOBJIEHHS, Kau€CTBEHHBIE PEAKIUM),
MOJIyY€HHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeIebHbIE KapOOHOBBIE KUCIOThl. MypaBbuHAsl U YKCYCHAsI KUCIOTHI:
CTpoeHue, (pu3mueckne M XMMHYECKHE CBOMCTBa (CBOMCTBa, OOIIME A Kjacca KHUCJIOT,
peakuus stepuduxanmn), noayyeHue u npuMernenue. CTeapuHoBasi U OJCMHOBAsE KUCIOTHI Kak
MPECTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KHUCIOT,
MX MOIOIIEE NEHCTBHE.

Crnoxnble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [MIpONHN3 CAOKHBIX 3PUPOB.
Kupsl. I'maponus xupoB. [Ipumenenne xxupoB. bruonornueckas posib :KUPOB.

VYreBoabl: cocTaB, Kilaccu(UKalus yriieBo0B (MOHO-, TU- U MONKcaxapuabl). [roko3a —
MPOCTEHIINI MOHOCaxapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbI, (U3NYECKUEe U XUMHUYECKHE
cBoiicTBa (B3aumojelctBue ¢ ruapokcugoM meau(ll), okuciaeHue aMMHaYHBIM PACTBOPOM
okcuma cepedpa(l), BoccraHoBIeHHE, OpOKEHHWE TIIIOKO3BI), HAXOXKICHUE B MPHUPOJE,
MpUMeHeHue, ononornueckas posib. Dorocunre3. GpykTo3a Kak U30Mep TITHOKO3HI.

Kpaxman u nemntonosa kak npupogHbie nonumepsl. CTpoeHHe Kpaxmalla U UEJUTHOIO3bI.
du3znyecKre 1 XMMUYECKUE CBOMCTBA KpaxMasia (THUIPOIU3, KAUeCTBEHHAs PEAKILIHSI C HOIOM).

OKCHEepUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB M MX MPEBPALICHUN: MPOBEICHHUE,
HaOJIIOIECHUE M ONHUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KAau€CTBEHHbIC
peakiuyd OJHOATOMHBIX CIUPTOB (OKHUCIIEHHE ATaHona okcuaom Menu(ll)), MHOroaroMHBIX
crupToB (B3auMojeiicTBue miepuHa ¢ ruapokcunom menu(ll)), ampaerugoB (OKUCIICHHE
aMMHadHbIM pacTtBopoM okcuaa cepedpa(l) m runpoxcumom wmenu(Il), B3aumopeicTBHE
Kpaxmalia ¢ HOJOM), TPOBEACHUE MPAKTUUYECKOM pabOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnblie 3anaun.

Beluucienuss 1mo ypaBHEHHIO XUMHUYECKON peakuuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJIHOTO BELIECTBA WM NPOAYKTA PEAKUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB WM TPOAYKTOB PEAKIIHH).

A3zoTconepxkaline OpraHnyeCcKue COeTUHEHUS.

AMHHOKHCIIOTBI Kak am(oTepHble opraHudeckue coeauHeHus. @dusnyeckue u
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha NpuMepe IMIuHa). buonornyeckoe 3HaueHHE
amMmuHOKuCIHoT. [lentupl.

benku kak mpupoHBIE BBICOKOMOJIEKYISIpHbIE coequHeHus. [lepBuuHasi, BTOpUYHas U
TpeTUYHasi CTPyKTypa OelkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJU3, ACHATypalus,
Ka4eCTBEHHbIE pEeaKMu Ha OEJIKU.

DKCHepUMEHTAIbHBIE METOJIbl M3YYEHHsI BEUIECTB M MX IMPEBpAUICHUI: HAOIIOAEHUE U
ONMKCaHUE JIEMOHCTPALMOHHBIX OMBITOB: JAEHATypalus OEIKOB MNpPHU HarpeBaHUM, LIBETHHIC
peakiuu OeIKoB.

BrbicokoMoJieKy/IsIpHbIe COeIUHEHUS

OCHOBHBIE TIOHATHS XMUMHH BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJMMEpPU3ALNH, CPEeIHsAs] MOJIeKylsapHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COETMHEHUI — MOJIMMEpHU3aIIUs U MOJIUKOHICHCALIUS.

DKCHepUMEHTAIbHBIE METO/Ibl M3YYEHUS BEUIECTB M UX MPEBPALECHUN: O3HAKOMJICHUE C
oOpa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeamMeTHbIe CBA3U.

Peanuzanus MexnpeIMeTHBIX CBSI3€H MpU M3YYEHUU opraHuveckoi xumuu B 10 kiacce
OCYULIECTBIISIETCA Yepe3 HCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaKk U
MOHSTUH, SIBISIFOUIMXCS CUCTEMHBIMH [UIsl OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ire ecTeCTBEHHO-HAy4YHble TOHSTHUS: SBJIEHWE, HAy4YHBIM (akT, TUmoTe3a, 3aKOH,
TEeOpHs, aHaldu3, CUHTE3, Kiaccu(ukalus, NEePUOAUYHOCTb, HAOIIONEHHE, W3MEPEHHE,
AKCIIEPUMEHT, MOJEITUPOBAHUE.



@duszuka: Marepusi, SHEpPIrHsi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa, OSHEPreTUUYECKUI
YpOBEHB, BEIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3NUECKUE BETUUYUHBI U
€IMHUIBI UX U3MEPEHUSI.

buonorust: knerka, opraHusMm, 6mocdepa, oOMEH BEIIECTB B OpraHu3me, (HOTOCHUHTES,
OMOJIOrMYeCcKH aKTUBHBIE BellecTBa (OeIKu, YIIeBOAbL, KUPBI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOpHBIE TTOPOBI, TOJE3HBIE HCKOTIAEMBIE, TOTLTUBO, PECYPCHI.

TexHoMOrHs: MHILEBbIE MPOTYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUs, MOIOIIIME CPECTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IpemapaTbl, MaTepuaibl W3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJOKOH.

11 KUIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI XMMHUH

XUMHUYECKUN d3IeMEHT. AToM. Sapo aroma, H30TONBL. OJNEKTPOHHAs 00O0JOYKA.
DHepreTuYecKue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- 3eMeHThl. OCOOEHHOCTH
pacnpeesieHus: JIEKTPOHOB 10 OPOUTAIISAM B aTOMax JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DnexTpoHHAs! KOH(UTypalHs aTOMOB.

Ileppnonnueckuit 3akoH u Ilepmomnueckass cucrema xumudeckux snemeHtoB J[. .
MengeneeBa. CpA3p mepuoguyeckoro 3akoHa u Ilepumoguyeckoil CUCTEMBI XHMHYECKHUX
anemeHTOB J[. 1. MeHneneeBa ¢ COBPEMEHHON TEOPHUEUW CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH
MU3MEHEHHUS] CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH MPOCTBIX M CIIOKHBIX
BEILECTB I10 Tpynnam 1 nepuojaaM. 3Ha4eHUe NEPUOAMUECKOrO 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKas CBSI3b. BHUIIBI XUMUYECKOW CBsI3U (KOBaJIGHTHAS
HETOJIApHAas W MOJspHas, MOHHAsA, MeTajuinueckas). MexaHu3Mbl 00pa30BaHMs KOBaJEHTHOM
XUMUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BomoponHas cBsi3zb. BaneHTHOCTS.
DIEKTPOOTPUIATENBHOCT. CTENeHb OKUCIICHUA. FIOHBI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. TUIbl KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKOU PEIIETKH.

[TonsiTue 0 AUCHEPCHBIX cUcTeMaX. VICTUHHBIE U KOJUIOMAHBIE pacTBOPbI. MaccoBast 10Js
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudyeckux coequHeHud. HomeHkmaTypa HeOpraHMYecKux
BELIECTB. [eHeTHyecKkass CBA3b HEOPraHWYECKUX BEIIECTB, MPUHAMJICKAUMX K Pa3IMYHBIM
KJIaccam.

Xumnueckas peakuus. Krnaccupukanuss XMMUYECKMX peakUuid B HEOPraHUYECKOW u
OpraHU4eCcKOl XMMHUHU. 3aKOH COXPAHEHHUS MACChl BEILIECTB, 3aKOH COXPAHEHUS U TIPEBPAILICHUS
SHEPIUu MPU XUMHYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pas3lIMyHbIX (akropoB. OOpaTUMbIE pEaKLUU.
XuMuueckoe paBHoBecue. DaKTOpbl, BIMSIONME HA COCTOSSHUE XUMHUYECKOTO PaBHOBECHSL.
[Tpuanmn Jle [larense.

Onexrponutudeckas auccouuanus. CuiibHble U cialble AMeKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCJAsl, HEUTPAJIbHAS, ILIEIIOYHAS.

OKHCIIUTETHEHO-BOCCTAHOBUTENIBHBIE PEAKLIUU.

OKCHepUMEHTAIbHBIE METO/bl M3YUYEHUS BEIIECTB U MX MPEBPALLCHUN: JTEMOHCTpalus
tabmun «llepuoamdeckas cucrema xumuueckux snemeHToB [[. M. MenneneeBa», u3ydeHue
MoJieNiel KpUCTAJUTMYECKUX PEMIETOK, HAONIOEHWEe M ONHUCAHHWE JEMOHCTPAUMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3yioKeHHE MEpPOKCHAa BOAOPOAA B MPUCYTCTBUU KaTaiau3aTopa,
ONPENIEIIEHUE CPEIbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, PEAKLINH
MOHHOTO OOMEHa), MPOBEJECHUE MPAKTUYECKON padoThl «BiusHue pa3nuyHbIX (akTOpoB Ha
CKOPOCTh XMMHYECKOU PEaKIINm.

Pacuétnrle 3amaun.

Pacuétpl 1Mo ypaBHEHMSIM XHUMHUYECKHUX pEaKklUuid, B TOM YHUCIE TEPMOXUMHUYECKUE
Pacy€ThI, PaCYETHI C UCIOJIB30BAHUEM IOHATHUS «MACCOBAasl 10JIS BELIECTBAY.

Heoprannuyeckass xumms



Hemeramnsl. Ilonoxenune HemertauioB B llepuonnueckor cuCTEME XUMHUYECKHX
sanementoB J[. . MenneneeBa U 0COOCHHOCTH CTpPOE€HHUS aToMOB. DPuU3nMYecKue CBONCTBa
HEMETAJIJIOB. AJIJIOTPOTHS HEMETAUIOB (Ha IpUMeEpe KUCIIOpoaa, cephl, pocdopa u yriepona).

XUMHUYECKHME CBOWCTBA BAXXHEUITUX HEMETALIOB (TallOTEHOB, Cephl, a3oTa, docdopa,
yIIepoia M KPEMHHUSI) M HUX COCIMHEHHHA (OKCHUIOB, KHCIOPOJICOAEPKAIIMX KHUCIOT,
BOJOPOJIHBIX COEAMHEHUN).

[IprMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenune meramnos B [lepuonnueckont cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OO1mme
¢dusnueckue cBoiicTBa MeTayyioB. CIUIaBbl METAIOB. DIEKTPOXUMHUCCKHUN PsJ HAPSKSHUN
METaJIJIOB.

XUMUYECKUE CBOWMCTBA BAXHEWIIMX METAJJIOB (HATpuM, Kalvid, KaJbI[UH, MarHuu,
AJTIOMUHUH, ITUHK, XPOM, JKeJI€30, MEJlb) U UX COCAUHECHUI.

O61ue cnocoOb! moay4YeHus: MeTayioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.

DOKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M MX MPEBpALICHUIl: H3y4eHUe
KOJUIEKIMH «MeTauibl U CIUIaBbl», OOpa3loB HEMETAJJIOB, PELIEHUE SKCIIEPUMEHTAIbHBIX
3ajad, HaAOJMIOMEHWE M  ONMCaHWE JEMOHCTPAIMOHHBIX M JIAOOPaTOPHBIX  OMBITOB
(B3aMMOAEICTBUE THIPOKCUAA ATFOMHHMS C PACTBOPAMM KHUCJIOT M ILIEJIOYEH, KaueCTBEHHbIE
peakIMy Ha KaTHOHBI METAJLJIOB).

Pacuérnsle 3ana4n.

Pacuérel Maccel BemecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wid 00bEMY OFHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponb xumuu B 00eCICUeHUH HKOJIOTMYECKOM, FHEPTETUUECKOM U MUIIIEBON O€30MMacHOCTH,
pa3BUTHUM MenuUuHbL. [IoHSATHE O Hay4yHBIX METOAAaX IO3HAHUS BEIIECTB M XUMHUYECKHX
peaKLuil.

[IpencraBinenuss 00 oOmMX HAy4YHBIX MPUHLMUIIAX [POMBIIUIEHHOTO MOJIYYEHUs
BaYKHEUIINX BEILIECTB.

YenoBeKk B MUpPE BEUIECTB M MaTEpHAJIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepUalIbl,
KOHCTPYKLIMOHHBIE Marepuaibl, KPaCKH, CTEKIO, KepaMHKa, Marepualbl IJs SJIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHUYeCKHE U MUHEPaIbHbIE YIOOpEHUSI.

XvMHSI M 370pOBbE YEJIOBEKAa: MpaBWJIa MCMOJIb30BAaHUS JIEKAPCTBEHHBIX MpenapaTos,
npasusia 0€30MacHOrO UCIIOJIb30BAHMS MPENApaTOB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaMETHBIX CBsI3el MpU U3yUYEeHUH OOLIEH U HEOPTraHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS 4Yepe3 UCIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHbBIX
MOHATUH, TaK W TOHATHH, SBISIIOUMXCA CHUCTEMHBIMU IS OTAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOTO LMKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TMOHSTHS: Hay4HbId (DaKT, TMIOTE3a, 3aKOH, TEOpHd,
aHajau3, CHUHTE3, KJIacCU(PUKalus, MEPUOAUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJIETMPOBAHKE, U3MEPEHHE, SBJICHUE.

®uzuka: marepusi, SHEprusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, JHEPIeTUYECKUI YPOBEHb, BEIIECTBO, TE€NO, 00BbEM, arperaTHoe
COCTOSIHUE BEILECTBA, (PU3NYECKHUE BEIIMUMHBI U €IUHULIBI KX U3MEPEHHS], CKOPOCTb.

buonorus: kierka, opraHusMm, SKOCUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, OOMEH BEILIECTB B OPraHU3MeE.

['eorpadusi: MuHepasbl, TOPHBIE TOPO/bI, TIOJE3HbIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHomorus:  XUMHYECKass  MPOMBIIUIEHHOCTb,  METALTyprusi,  MPOU3BOACTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO3SIMICTBEHHOE IPOU3BOJICTBO, nUIIeBas
MPOMBIIIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIIIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKHUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepUajoB, 3JEKTPOHHASI MPOMBIIIICHHOCTD,
HAaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS OOYyYarOIIMMUCS
IPOrpaMM CPeHEro o0IIero o0pa3oBaHus (JIMUHOCTHBIM, METAPEIMETHBIM U MTPEIMETHBIM).
HayuyHo-meTonnueckoif OCHOBOM il pa3pabOTKH IJIAHUPYEMBIX pe3yJlIbTaTOB OCBOCHUSA
IPOrpaMM CPEHEro O0IIEro 00pa30BaHus SBISETCS CUCTEMHO-ACATEIbHOCTHBIN OIXO]I.

B cooTBeTCTBUU C CHUCTEMHO-IEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE JIMUHOCTHBIX
pEe3yabTaToOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHEro OOIIero 0oOpa30BaHMS
BBIJICJICHBI CJIEIYIONINE COCTABIISIONIME:

OCO3HAHUE OOYYAIONIMMUCS POCCUUCKON Tpa)KAaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEIETICHUIO;

HaJIM4KMe MOTUBAIMU K 00Y4YEHHIO;

eJICHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOCKACHUN JTUYHOCTH HA OCHOBE KITIOUEBBIX
[IEHHOCTEH ¥ UCTOPUYECKUX TpaIuLUi 0a30BOM HAyKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCA B CBOCH JIESITEIIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LIEJIOCTHOW CHUCTEME XUMHUYECKOTO
o0pa3oBaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJOTHYECKOW KYJIBTYPbl M CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yAbTaThl OCBOCHUSI MpeAMETa «XUMHs» [TOCTUTAlOTCS B E€IUHCTBE
y4eOHOM U BOCIUTATEIBHOW JESITEIIbBHOCTU B COOTBETCTBUM C T'YMaHHUCTUYECKUMH,
COIMOKYJBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HACaJaMU POCCHICKOTO
TPaKJAHCKOTO O0OIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMU M TpaBUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIIUMHU ~ TPOIIECCaM  CaMOIIO3HAHUS, CaMOpPAa3BUTUS W HPABCTBEHHOTO
CTAaHOBJICHHS JINYHOCTU O0YUaIOIIHUXCSI.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHUS MpeaMeTa « XUMHUSD OTPaxaroT c(hOPMUPOBAHHOCTD
OMbITa TMO3HABATEIIbHOW M TPAKTUYECKOW JESITENIbHOCTH OOYYalolIUXCs M0 pealu3aluu
MIPUHSATHIX B 00I1I€CTBE IICHHOCTEM, B TOM YMCJIE B YaCTHU:

1) rpaaaHCKOro BOCTIUTAHUSA:

OCO3HAHUS 00YYAIOIUMHUCA CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEN, YBAKCHUS
K 3aKOHY U MPABOMOPSIKY;

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUJIaX MEXKJIMYHOCTHBIX OTHOILICHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESATENHHOCTH TIPH CO3JAHMHM y4eOHBIX
MIPOCKTOB, PEIICHUH Y4YeOHbIX U TO3HABATENBHBIX 3aJla4, BBIMOJHEHUH XHUMHUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTHM TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTHUX MIPU aHAIU3E PA3JIMYHBIX BUJIOB YU€OHOH JESITEIbHOCTH;

2) NaTpUOTHYECKOT0 BOCIIMTAHUSA:

LEHHOCTHOTO OTHOUIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEOUI0 OTE€YECTBEHHOMU
XUMUH;

YBOXEHHUSI K TMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU W MPAKTUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKCHUSI HAYKU €CTh PE3yNIbTaT IIUTEIHHBIX HAOIIONCHUIA,
KPOIOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSTHHOTO TPY/A YYEHBIX U MPAKTUKOB;

MHTEpeCca M TIO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUM M TMOCIEAYIOUIEM aHau3e
uH(MOpMAITIH O TIEPENOBBIX TOCTUKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYallMH, CBSI3aHHBIE C XUMUYECKHUMH SBICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE IMOBEJCHHE M TMOCTYNKH CBOUX TOBApHUIIEH C MO3ULIMIMA
HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) gpopMUpPOBaHUSA KYJIbTYPbI 310POBbSI:



MOHUMAHMS IIEHHOCTEW 370pOBOTO M 0e30MacHoro obpasa >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3UYECKOMY M TICUXUYECKOMY 370POBBIO;

coOIOIeHNs MpaBMil 0€30MacHOTO OOpallleHHs] C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM
YKU3HU U B TPYAOBOM JEITEILHOCTH;

MOHUMAHMUS IICHHOCTH TIPaBUJI HWHIAWBUYAJIbHOTO M KOJUIGKTHBHOTO O€30I1MacHOTro
MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIMNX 37I0POBBIO U KU3HU JIIOJEH;

OCO3HAHMS TOCJCACTBUNA W HENPHUATHS BPEAHBIX NMPHUBBIYCK (YIMOTPEOICHUS aJIKOTOJ,
HApKOTHKOB, KypEeHHS);

5) Tpy1oBOro BOCIIUTAHMSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEILCKON JIeSITEIHHOCTH,
0O0I1IECTBEHHO TOJIC3HON, TBOPUECKOM M IPYTUX BHAAX JEATCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE€ B PEUICHHM MPAKTUYECKUX 3a7ad COIMAIBHOMN
HaIpaBJIECHHOCTH (B paMKax CBOEIo KJiacca, IMIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3YYeHHIO Mpodeccuil pa3IMuHOro pojaa, B TOM YHCIe Ha
OCHOBE ITPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMHUH;

YBOKECHUSA K TPYLY, JIOISIM Tpyda U pe3yibTaTaM TPYI0BOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHAYaJbHOM TpaeKTOpHUU OOpa30BaHMS,
Oynymeid mnpodeccur W peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U TOTPEOHOCTEH O0IIIeCTRa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH  II€JIECOOOpa3HOrO0  OTHOIIEHWS K  MPUPOJE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU HA 3E€MIIE;

NOHUMaHUS  TIO0AJIBHOTO  XapakTepa  HSKOJOTMYECKUX  MpoOsieM,  BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE ITPUPOIHON U COLUAIIBHOM CPEbI;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJB30BaHUS JOCTIKEHUNW XUMHUU JUIsl pEeIIeHUs
BOIIPOCOB PALlMOHATIBHOIO IPUPOAOTIOJIH30BAHMS,

AKTUBHOTO HEMNPUATHUS IEUCTBUNA, MPUHOCIIIUX BPEI OKpYXKarollled MPUPOAHON cpere,
YMEHUS IIPOTHO3UPOBATH HEOJIaronpusiTHbIC JKOJIOTUYECKHUE MO CJIEICTBUSA
MPEANPUHUMAEMBIX JIEMCTBUI U MPEIOTBPAILATh UX;

HaJM4yusl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTMYECKOM KYJIBTYpbI, OMbITA
NEATEIIbHOCTH JKOJIOTMYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJACTBOBAaTbCA HWMH B
MO3HABATEILHOW, KOMMYHUKATUBHON W COIMAJILHOM TMPAKTHKE, CIMOCOOHOCTH U YMEHUS
aKTHBHO MPOTHUBOCTOSTH MICOJIOTUU XeMO(DOoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHeUPUKH XUMUU KaK HayKh, OCO3HaHusa €€ poiu B (HOPMHUPOBAHUU
pPAlMOHANIPHOTO HAYYHOTO  MBINIICHUS, CO3JaHUHM  IIEJIOCTHOTO MPEACTaBICHUS 00
OKpYKaloIIEM MHUpE KaK O €IMHCTBE MPUPOJAbl U YEJIOBEKAa, B IMO3HAHWUU MPHUPOAHBIX
3aKOHOMEPHOCTEN U pPelIeHnH MpoOIeM COXpaHEHHsI IIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAUMMOCTU XWMUU JIJII COBPEMEHHOM IUBUIIU3AIMH: B €€
T'YMaHUCTUYECKON HAMpaBIEHHOCTH M BaAXKHOW POJIM B CO3JJaHUU HOBOW 0a3bl MaTepHabHOU
KYyJABTYpBI, PEIICHUH II00aNbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHS YEJIOBEYECTBA —
CBIPHCBOM, DSHEPreTUUYCCKON, MHIIEBOM M DKOJOTHMYECKOM OE30MacHOCTH, B Pa3BUTUHU
MEUITMHBI, 00ECIICYCHUH YCIOBUM YCIIEIIHOTO TPyAa U DKOJIOTHUYECKH KOMGMOPTHOHN KU3HH
Ka)KJI0TO 4jIeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IIOHMMAaHHUSl CYIIHOCTH METOIOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIb30BaTh IMOTy4YaeMble 3HAHUS
JUIsT aHanmu3a W OOBSCHEHUS SIBICHUM OKPYKAIOMEro MUpa W TPOUCXOMSANIMX B HEM
W3MCHCHHUM, YMEHHUS JieflaTh 0OOCHOBAaHHBIC 3aKJIFOUEHWS HA OCHOBE HAy4YHBIX (DAKTOB U
HMMEIOLIUXCS TAaHHBIX C LEJbI0 OJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh XMUMHUYECKHAE 3HAHMS [IJISl  PEIIeHUs
po0JIeM B peasIbHbIX )KU3HEHHBIX CUTYaIIHSX;

MHTEPECA K MO3HAHUIO U UCCIIEA0BATEIIbCKOUN NEATEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBUHU C IKU3HEHHBIMU
MOTPEOHOCTAMMU;



UHTEpECa K OCOOCHHOCTSIM Tpyla B pa3MyHbIX cdepax MnpodeccuoHanbHOU
NEeSTEIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MeranpeMeTHbIE pEe3yabTaTbl OCBOCHHS YYEOHOro IpeameTa «XuMHS» Ha ypOBHE
cpeaHero o01ero ooOpa3oBaHus BKIIOUAIOT:

3HaYMMbIe TSI (DOPMUPOBAHUS MHUPOBO33PEHUSI OOYUAIOIIUXCA MEXIUCIUTUITMHAPHBIC
(MeXnpeaMeTHbIE) OOIICHAYYHbIE MOHATUSA, OTPAXKAIOIINME LEIOCTHOCTh HAYYHOM KapTHUHBI
MHpa U cneuu(pUKy METOAOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTus, SIBICHUE, MPOIECC, CHUCTEMa, HAy4HbIH (DaKT, MPUHIUM, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEN0BaHUE, HAONIONEHUE, U3MEPEHUE, SKCIIEPUMEHT U
Jpyrue);

yHUBEpCcaJbHblE  yueOHble  JedcTBUSL  (TIO3HABATENIbHBIE,  KOMMYHUKATHUBHEIE,
peryasTuBHbIE), olecrneunBaomue (opMupoBaHue (QYHKIMOHAIBHON TPAMOTHOCTH H
COLIMAJIBHON KOMITIETEHIIMH O0Y4arOIINXCS;

CIOCOOHOCTh ~ OOYYalOIIMXCS ~ MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHbIE y4deOHbIE NIEHCTBUS B TO3HABAaTENIbHON H
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeMeTHbIE Ppe3yJIbTaThl OTPaXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMU JEHCTBUSMU.

OBJjajieHne YHUBEPCAJIbLHBIMU Y4€OHBIMU MO3HABATEILHBIMU A1€HCTBUSIMH:

1) 6a3oBbIe JJOrNYeCKHe IeHCTBHS:

CaMOCTOSTENIbHO (DOPMYIIUPOBaTh M AKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH WX JOCTHIKEHUS,
COOTHOCHUTB PE3YyNbTaThl I€ATEIbHOCTU C TOCTABICHHBIMH LIEJISIMH;

WCIIOIB30BaTh MPU OCBOCHUM 3HAHUW TPUEMBI JIOTMYECKOTO MBIIIJIEHUSI — BBIJCIATh
XapakTepHblE NPU3HAKKA TMOHATHH M YyCTaHABIMBATh WX B3aMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOILIWE MOHITHS 151 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAaHUSI M KPUTEPUU IS KiIacCU(UKAIMU BEIIECTB U XUMHUUYECKUX
peaKkuui;

YCTaHABJIMBATh TPUUUHHO-CJICICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUThH JIOTMYECKHE PACCYXKJEeHUS (MHIYKTUBHBIC, JEAyKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B paCCMaTPUBAEMBbIX SIBIICHUSX, (POPMYJIHUPOBATH
BBIBOIbI U 3aKJIFOUCHUS;

MPUMEHSATH B IIPOLIECCE O3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJMYECKHE (3HAKOBBIC)
MOJIENIM, TPeoOpa3oBBIBaTh MOEJIbHbIE MPEACTABICHUS — XWUMHUYECKUH 3HaK (CHMMBOI)
JJIEMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE XHMHUYECKOM pEaKIUU — TMpU PEHICHUH
y4EOHBIX TIO3HABATENIBHBIX W MPAKTUYECKUX 3ajad, NPUMEHATh Ha3BaHHBIC MOJCIIbHBIC
MpEeACTAaBICHUS] JJIl BBISBICHUS XapAaKTEPHBIX IMPU3HAKOB M3y4yaeMbIX BEHIECTB U
XUMHUYECKUX PEAKIUMN.

2) 0a3oBbIe HCCIEA0BATEILCKUE 1eHCTBUA:

BJa/IETh OCHOBAMH METOJI0B HAYYHOTO [MO3HAHMSI BEIIECTB U XUMHUECKUX PEaKIHil;

dopMynupoBaTh LETUM M 3aJaud HUCCJIENIOBaHUS, WCIOJIb30BaTh IOCTABICHHBIE H
CaMOCTOSTENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (POPMUPOBAHMSI THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

BJIa/IETh HaBBIKAMHU CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M TPOBEACHUS YUYEHUUYECKHX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATh  yMEHMsS  HaOMOmaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibrar, (popmMynrpoBaTh 00OOIIEHHUS U BBIBOJBI
OTHOCUTEJILHO JTOCTOBEPHOCTH pE3YyJIbTaTOB HCCIENOBAHUS, COCTAaBIATh OOOCHOBAHHBIN
OTYET O MpOJEIaHHON paboTe;

npuoOpeTaTh OMbIT YYECHUUYECKOW MCCIIENOBATEIbCKOM U MPOCKTHOM JIESITEIHHOCTH,
MPOSBIIATh CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY TMOMCKY METOAOB pEIICHUS
MPaKTUYECKUX 3a]1a4, TPUMEHEHHUIO PA3JIMYHBIX METOJIOB MTO3HAHUS.

3) pabora ¢ uH(popManuen:



OPUEHTHPOBATHCS B PA3IWYHBIX HCTOUYHUKAX HWHPOpMAIMK (HAYYHO-TIOMYJISIpHAs
JUTepaTypa XUMHUYECKOTO COJIEpKaHWs, CIpaBOYHBbIE Mocobus, pecypchl HHTepHETa),
aHATM3UPOBATh MH(POPMAIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUS, KPUTUYECKU
OIICHUBAaTh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCT;

GopMynHpOBaTh 3alpoChl U NMPHUMEHATH Pa3jMYHbIE METOIbI MPHU TIOHCKE U OTOOpE
uHpOpMAITIH, He0OXOUMOM IS BEITIOTHEHMSI YI€OHBIX 3a71a4 ONPeeICHHOTO THIIA;

npUOOpETaTh OMBIT MCIIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMpaTh ONTUMANBbHYIO (QOpMYy TMpeAcTaBIeHUS WHGHOPMAIUH
(cxempbl, TpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAy4YHBIA s3BIK B KadecTBE CPEACTBAa MMpH paboTe ¢ XUMHYECKOM
uHpOpMAIHCH: MPUMEHITh MEXIpPEIMETHbIE ((pHU3MYEecCKue M MaTeMaTHYeCKUE) 3HAKU U
CUMBOJIBI, (hOpMYITBI, a00pEeBHATYpPBI, HOMEHKIIATYPY;

MCTIOJIH30BATh U MPEe0OpPa30BHIBATH 3HAKOBO-CUMBOINYCCKUE CPEACTBA HATJISTHOCTH.

OBiaieHHe YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHM 1eICTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOM TEMBbI B XO/I€ TUAIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYIHPOBATh CBOU MPEAIOKCHHUS OTHOCHUTEIHHO BBITIOTHEHHUS
MIPEIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3CHTALMEH PEe3yJbTaTOB MMO3HABATEILHON JCSTEIBHOCTH, MOTYYECHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHM TIPH BBIIIOJIHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKONM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTrO MpoekTa U (GOpMyIUpOBATh BBHIBOABI MO pe3yJbTaTaM IMPOBEIEHHBIX
MCCJICIOBAaHUN MTyTEM COTIACOBAHUS MO3UIIMN B X0/I€ OOCYXICHUS U1 OOMEHA MHEHUSIMH.

OBiajieHHe YHMBEPCAJbHBIMH PeryJSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO JIESITEIILHOCTD,
onpenesis e€ e U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeiaraeMblii aJITOPUTM JEHCTBUI MPU BBHIMOTHEHUH YYEOHBIX U UCCIIEA0BATEIbCKUX 3a/1a4,
BBIOMpAaTh Hauboee YHPEeKTUBHBIN CITOCOO UX PEHICHHS C YUETOM TMOTYyUYEHUS HOBBIX 3HAHHM
O BEIIECTBaX U XUMUYECKHUX PEAKIIUIX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMoOaHalu3a |
CaMOOLICHKHU.

HPEIMETHBIE PE3YJ/IBTATbDI

10 KITACC

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS Kypca « OpraHuyecKkas XuMHUsD OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh TMPEJACTABICHUH O XHMHUYECCKOM COCTABISIONICH €CTECTBEHHO-
HAayYHOW KapTHUHBI MUpPA, POJIM XUMHUHU B TO3HAHWU SBJICHUIN MpUpPOAbI, B (hopmMupoBaHUU
MBIIUICHUS W KYIbTypbl JUYHOCTU, €€ (PYHKIIMOHAIBLHON T'PaMOTHOCTH, HEOOXOIUMOM s
pEelIeHUs] MPAKTUYECKUX 3aJa4 U OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJHOU CPELIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLINE
MOHATUS (XMMUYECKUM DJIEMEHT, aToM, OJJEKTPOHHas O0O0O0JOYKa aToMa, MOJIEKYIa,
BaJICHTHOCTh, d3JIEKTPOOTPHUIATEILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmysa
(pa3BépHyTast ¥ COKpamiéHHas), MOJb, MOJIApHAs Macca, MOJSPHBIA O0BEM, YITIEPOIHBIN
CKeJeT, (PyHKIMOHaNbHAs TPyMmna, pagauKkail, W30MEpHs, HW30MEpbl, TOMOJIOTHYECCKUN Ppsi,
TOMOJIOTH, YIJIEBOJAOPOMABI, KUCIOPOA U a30TCOAEPKAIIUE COCIUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIWHEHUS); TEOPUU U 3aKOHBI (TeOopus
CTpOE€HUs OpraHuveckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHMN S3bIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIKWE B
OCHOBE MOHUMAHUSI PUIYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUM, (DAKTOIOTUUECKHE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHWH W OE30MaCHOM HCIIOJNIb30BAHUHU BaKHEHIIIHX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUIECKON JIEATETLHOCTH YETIOBEKA;



c(hOpMHPOBAHHOCTh ~ YMEHUW  BBISIBISITH ~ XapaKTepHbIE  TMPU3HAKU  TOHSTHUH,
YCTaHAaBIIMBaTh X B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPU ONKHCAHUU
COCTaBa, CTPOCHHUS U IPEBPALICHUI OPTraHUYECKUX COCIUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISi COCTaBICHUS
MOJICKYJIIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHON) QOopMyd OpPraHMYECKUX
BEIIECTB M YPAaBHEHUM XUMHUYECKUX PpEAKLUMM, W3rOTAaBIMBATH MOAEIH  MOJEKYII
OpPraHUYECKHUX BEIIECTB JUI WUIIOCTPALMM MX XHUMHYECKOTO M IPOCTPAHCTBEHHOIO
CTpPOEHUS,

c(hOpMHUPOBAaHHOCTh ~ YMEHUW  YCTAHABIMBATH  NPUHAAJEKHOCTh  HU3YUEHHBIX
OpraHMYeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHUIO K ONpPENeIEHHOMY KJaccCy/TpyIie
COEIMHEHUN (YrseBoI0pOoibl, KHCJIOPOJT " a30TcozepIKaIme COCIMHEHUS,
BBICOKOMOJICKYJIIDHBIE ~ COCMHEHHMs), JaBaTb WM Ha3BaHHUS MO  CHUCTEMaTHYeCKOU
Homenknarype (IUPAC), a Takke NpUBOAUTHL TpUBUAJIbHBIE HAa3BaHUSA OTAEJbHBIX
OpraHUYeCcKUX BEHIECTB (ITHIICH, MPOIUJICH, alleTHIICH, YTHJICHIJIMKOIb, TIHIEpUH, (EHOI,
dbopmanpaerua, aneTaibAerul, MypaBbHHas KHUCJIOTA, YKCyCHas KHCIIOTa, OJICMHOBas
KHUCIIOTa, CTeapUHOBAs KUCIIOTA, III0K03a, (PPYKTO3a, KpaxMal, eJIoI03a, [IUIUH);

c(hOpMHUPOBAHHOCTh YMEHUSI OMNPENEIATh BUIbI XUMHUYECKON CBS3M B OpPraHUYECKHUX
COEMHEHUAX (OIMHAPHBIE U KPATHHIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOXKCHUS TEOPUU CTPOCHHUS OPTaHUYECKHUX
BemectB A. M. byTiiepoBa /st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOEHUE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA THUIHWYHBIX MPEACTABUTENECH PpPA3TUYHBIX KJIACCOB OPraHUYECKHX
BeIIECTB (METaH, 3TaH, ITWIEH, MPOMUJICH, aleTuseH, OyramueH-1,3, meTwiOyraaueH-1,3,
O€H30J1, METaHOJI, STAHOJI, STUJICHIJIUKOJIb, TIULEPUH, (EHOJI, alleTalIbJIeTH/, MypaBbUHAS U
YKCYCHasi ~ KHUCJIOTBI, [DJIIOKO3a, Kpaxmall, I[eJUII0JI03a, AaMUHOYKCYyCHasi  KHCJIOTa),
WJUTIOCTPUPOBATh TE€HETHYECKYIO CBS3b MEXKAY HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (opmy;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh HMCTOYHHKHU YIJIEBOJOPOIHOTO ChIPhS
(HedTh, TPUPOAHBINA Ta3, yroib), CIOCOOBI UX MEPepabOTKH M MPAKTHUYECKOE MPUMEHEHUE
MIPOJYKTOB MepepaboOTKu;

c(hOpMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYHCICHHS MO XUMUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OHOTO U3 UCXOAHBIX BEIIECTB WUJIM MPOIYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJCTh CHCTEMOM 3HAHMM 00 OCHOBHBIX METOAaX
HAay4yHOIO TMO3HAHUS, HUCIOJIb3YEeMbIX B XUMHUHU NPH U3YYEHUU BEUIECTB U XUMHUUYECKHUX
aBlieHUM (HAOMIOmeHWe, W3MEpEHUe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BaTh
CUCTEMHbIE XWMHWYECKHE 3HAHWS JJISI OPUHATUS PELUICHUM B KOHKPETHBIX >KHU3HEHHBIX
CUTYaIUAX, CBA3aHHBIX C BEIIECTBAMU U UX TPUMEHECHHEM;

c(hopMHUPOBAHHOCTh YMEHUN COOJIIONIATh TIPABUIIa TIOJIB30BAHUS XUMUYECKONU MOCYI0M U
7a00paTopHBIM  O0OPYIOBaHUEM, a TaKXKe IMpaBwia oOOpalleHus C BelecTBaMU B
COOTBETCTBHUH C MHCTPYKIUSMH IO BHITIOTHEHHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBHITIOJHATh XUMHUYECKUN DKCIIEPUMEHT
(mpeBpailleHrss OpraHUYeCKUX BEIIECTB MPU HATPEBAaHUU, MOJYyUYECHUE STUJICHA M H3yYCHUE
€ro CBOMCTB, KaueCTBEHHBIC PEAKIIMM OPraHMYECKUX BEIICCTB, ACHATypamus OCIKOB TpU
HarpeBaHWM, IIBETHbIC pEaKIUH OETKOB) B COOTBETCTBHM C TIPABWJIAMH TEXHUKH
O0e30omacHOCTH TMpu OOpalIeHHWH C BeIIeCTBAaMH M JaO0OpaTOpHBIM  00OPYIOBaHUEM,
MIPENCTABIATh PE3YJAbTaThl XUMHUYECKOTO OKCIIEPUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOIIUX PEaKIil U (OPMYTUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHUI KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 WH(OpMaIHio,
MOJIy9aeMyl0 W3 pa3HbIX HMCTOYHHMKOB (CpeacTBa maccoBod uHbopmanmu, WHTEpHET u
IPYTHX);

c(hOpMHPOBAHHOCTh YMEHHI COONIONATh TpaBUiIa JKOJIOTHYECKU I11eT€CO00pPa3HOTo
MOBEACHUS B OBITY M TPYAOBOW JCATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS H
OKpY>Karollel MPUPOTHON CPeIbl, 0CO3HABATH OMACHOCThH BO3/ICMCTBUS HA KUBbIE OPTaHU3MBbI
ONpENICIEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAsT cmbici nokazarens [IJIK, moscHsATh Ha



OpUMepax CrocoObl YMEHBIICHUS M NPENOTBPAICHUS WX BPEIHOTO BO3JAEHCTBUS Ha
OpraHu3M YeJIOBEKa,

JUTsl 00y4aroIIMXCsl ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbs: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CHa0OBUAAIIMX OOy4YaloOIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOUYEUHYI0 cuctemy obo3HaueHut JI. bpaiins s 3anucu XxumMuueckux Gopmyt.

11 KJIACC

[IpenmeTHble pe3yiabTaThl OCBOGHHS Kypca «OOmass W HeopraHuyeckass XUMHs
OTPAKAOT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKON COCTaBISIIONIEH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpA, POJIM XMMHH B TIO3HAHUU SIBJICHUN MPUPOIbI, B (POPMUPOBAHUU
MBIIIJICHUSI U KYJIBTYpPbl JTUYHOCTH, €€ (PYHKIIMOHAIBLHON I'PaMOTHOCTH, HEOOXOIUMOM s
pEelIeHUs] MPaKTUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAaHHOTO OTHONIEHHUS K CBOEMY
3JI0POBBIO Y IPUPOJHOU CpPELE;

BJIAJICHUE CHUCTEMOM XHWMHYECKHX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATUSL (XUMHYECKUN DIIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JIEKTPOHHBIE OpOUTATIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O00BEM, BaJICHTHOCTH, AIEKTPOOTPUIIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XHMHYECKasi CBsA3b (KOBaJIGHTHAs, WOHHAs, MeETajuIMuecKasi, BOJOPOHAs),
KPUCTAJUINYECKAsT PEUIETKA, THUIIBI XUMHYECKUX PpEaKIuh, pacTBOp, IJICKTPOJIUTHI,
HEXJICKTPOJIUTBL, ANEKTPOIUTUUECKAS JUCCOLUALMS, OKUCIUTEND, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM  peakIuu, XHMHYECKOE€ paBHOBECHE); TEOPUHU U  3aKOHBI (Teopus
ANEKTPOJIUTUYECKOM Jauccoluanny, nepuoandeckuid 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUs MACChI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALCHHS SHEPIUU IPU XUMUYECKUX
peakiusaxX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUM SI3bIK XUMHUHU, MHUPOBO33PEHUECKUE 3HAHMSI,
JIe)KalMe B OCHOBE IIOHMMAaHUs NPUYMHHOCTH M CHUCTEMHOCTM XUMHMYECKUX SBICHUH,
(aKTOJIOTUYECKUE CBEJIEHUS O CBOWCTBAaX, COCTaBe, IOJYYCHUHM U  0Oe30macHOM
WCIIOJIb30BAHUM  BAXKHEUINIMX HEOPraHWYECKUMX BEHIECTB B OBITY W MPAKTUYECKOU
JNEATEIbHOCTH YEI0BEKa,;

c(hOpMUPOBAaHHOCTh  YMEHUW  BBISABIATH  XapakTEpHbIE  TMPU3HAKW  TOHATHH,
YCTAaHABIIUBATh UX B3aUMOCBA3b, MCIOJIb30BATH COOTBETCTBYIOIIME IOHATHUS MPU OIKUCAHUU
HEOPraHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(hopMHUPOBAHHOCTh YMEHHUI HCIOIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISi COCTaBICHUS
dbopMysT BEHIECTB M YpPaBHEHUW XUMHUYECKHX PEAKIU, CUCTEMaTHYECKYI0 HOMEHKIIATYPy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX BEHIECTB (yrapHbI Tas,
YIJIEKUCIIBIM Ta3, aMMUAaK, raméHas U3BeCTb, HEram€Hasi U3BECThb, IUThEBAsA COAA, UPUT U
Ipyrue);

c(hOpMHPOBAHHOCTh YMEHUU OIpPEAENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX DSJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAs, UOHHAs, METAJUTMYECKas, BOAOPOHAS) B COCTUHEHUSAX, TUIT KPUCTAJITMYECKOU
pemETKM KOHKPETHOTO BelecTBa (aromMHasi, MOJEKYyJIspHas, HOHHAas, MeTajuimdeckas),
XapakTep Cpelbl B BOAHBIX pACTBOPaX HEOPTAHUUYECKUX COCIMHEHNM;

c(hOpMHPOBAaHHOCTh YMEHUW yCTaHABIMBATh NPUHAAJIEHKHOCTh HEOPTaHUYECKHUX
BEIIECTB 110 UX COCTABY K OMPEICIEHHOMY KIIACCY/TPYIIE COSAMHEHUH (MPOCTHIC BEIIECTBA —
MeTaJUThl 1 HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI, KUCJIOTHI, aM(POTEPHBIC THAPOKCUIBI, COJIH);

c(hOpMHPOBAaHHOCTh YMEHHMM pPaCKpBIBaTh CMBICT Tepuogudeckoro 3akona J[. .
MengeneeBa W JEMOHCTPHPOBATH €r0  CHCTEMATH3UPYIONIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHPOBAaHHOCTh YMEHHIN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHWE aTOMOB
XUMHYECKUX AeMeHTOB 1—4 nepuoaos llepuonnueckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, UCTIONB3YS TOHATHUS «S-, P-, d-3JMEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE
YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHUX DJIEMEHTOB U HX
COCMHEHUN 110 niepuoaaM u rpynnaMm [leprnoanueckoi CucTeMbl XUMUYECKHUX 31EMEHTOB /I,
H. Menpaeneena;

c(hOopMHPOBAaHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKUE
CBOMCTBA HEOPTAaHMYECKHUX BELIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHUE



TEeHETHYECKOM CBSI3M MEXIY HEOpraHM4eCKUMH BEIeCTBAMU C TIOMOUIBI0 YpaBHEHHM
COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIHIL;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCUPUIIMPOBATH XUMUYECKHE PEAKIUU MO PA3TUUHBIM
Opu3HakaMm (YHUCIy W COCTaBy pEarupyrolux BeELIECTB, TEIMIOBOMY 3(PQeKTy peakiuu,
U3MEHEHHMIO CTETICHEW OKUCIEHUS DJIEMEHTOB, OOpaTUMOCTH pPEaklUu, Y4YacTHUIO
KaTaian3aropa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABISATh YpPAaBHEHHUS PEAKIMN pa3IudHbIX THUIIOB,
MOJIHBIE U COKpAaIlIEHHBIE YpaBHEHHUS PEaKIMil MOHHOTO OOMEHa, YYHMTHIBasl yCIOBHUSA, MpU
KOTOPBIX 3TU PEAKIIUU UIYT IO KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI,
PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIMH IOCPEJCTBOM COCTABJICHHUS DJICKTPOHHOTO OajaHca STHUX
peaKuuii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW pEeaKIUu
OT Pa3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT
BHelHero BozaeicTeud (mpuniun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHUUYECKHE MPOIECCHI, JIeKalIUe B
OCHOBE [MPOMBIIUICHHOTO  TOJYyYEHHs] CEpPHOM  KHUCIOThI, aMMHUakKa, a  TaKke
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJOTUYECKHUX
mpo0eMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYUCICHHUS C HCIOJBb30BAHUEM IOHSATHUS
«MaccoBasi JIOJI1 BEIECTBA B PAcTBOPE», OObEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHUX
PEaKIMIX, MacChl BEIIECTBA WU 00BEMA ra30B MO0 U3BECTHOMY KOJIIMYECTBY BEIIECTBA, MAcCe
WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU BEIIECTB, TEMIOBOTO d(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MaCChl BELIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTUH;

c(hopMHPOBAHHOCTh YMEHUN COOJIIOATh TIPAaBUIIa TIOJIB30BAHUS XUMUYECKONU MOCYI0M U
nabopaTopHbIM  O0OpYIOBaHHMEM, a TaKKe TMpaBuiia OOpalleHuss C BeEHIeCTBAMH B
COOTBETCTBHUH C UHCTPYKIUSMH IO BHITIOJTHEHUIO TA00OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBHIMOJIHATh XUMHUYECKUN SKCIIEPUMEHT
(pa3nokeHne TEepoKCcHIa BOIOPOAAa B NPUCYTCTBUU KaTajau3aropa, OIMpeNesieHHuEe Cpeibl
pacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOTO HWHIUKATOPA, BIHSHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOM PEaKIMH, PEaKIMH HOHHOTO OOMEHA, KauyeCTBEHHbBIC
peaknuu Ha cyiabdar-, kapOOHAT- U XJIOPHUA-aHUOHBI, HAa KAaTHOH AaMMOHHUSI, PEIICHHE
AKCIIEPUMEHTANLHBIX 3a7ad mo TemaMm «Metamib»y u «Hemetamnei») B COOTBETCTBUU C
MpaBUjaMU TEXHUKH O€30MacHOCTH TMpH OOpallleHUH C BEMIeCTBAMU M J1aOOpaTOpHBIM
o00OpyI0OBaHUEM, MPEACTABISATh PE3YIbTaThl XUMUYECKOTO IKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEAKIUNA u (HOPMYIUPOBATh BHIBOJBI HAa OCHOBE JTHUX
pE3yIbTaTOB;

c(hOopMHUPOBAHHOCTh YMEHHUM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 HMH(OpMaIuio,
MOJIy4Ya€MYI0 W3 Pa3HbIX MCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYHUKaluu, VHTEpHET u
JPYTHX);

c(hOpMHPOBAaHHOCTh YMEHHH COOMIONATh TpaBUia JKOJOTHYECKU 11eT€CO00pPa3HOro
MOBEJICHUSI B OBITY M TPYAOBOW JEATETLHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBBS H
OKpY>Karollel MPUPOAHOM CPe/lbl, 0CO3HABATh ONIACHOCTH BO3JAEHUCTBHUS HA KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX BEUIECTB, MOHMUMAs cwmbica Tmokazarens [IJIK, mosdcHATe Ha npumepax
crocoObl YMEHBIIIEHWS W TPENOTBPAICHUS WX BPEAHOTO BO3ACHCTBHUS Ha OpPraHU3M
YEJIOBEKA;

JUTst 00y4arOIIMXCSl ¢ OTPAHMYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSTh
3HAHMS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUM;

JUISL CHETBIX W CHa0OBHAAIIMX OOydYaroNIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOUEYHYI0 cHucTeMy oOo3Hauenuii JI. bpaiing s 3anmucu  XxuMuueckux  GopMmyd.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Koun4yecTBo yacos
Ne JuekTpoHHbIE (LM pPOBbIE)
HaunmenoBanue Pa3aejioB 1 TEM IMPOrpaMmabl KOHTpOJILHbI HpaKTuqec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoTbl
Pasnen 1. TeopeTrudeckne 0CHOBbI OPraHN4Y€CKO XUMUM
[Ipenmer oprannueckoit xumuu. Teopus cTpoeHus
1.1 peA p B p p 3 bu6mmoreka LOK https://myschool.edu.ru/
oprannueckux coequHenuit A. M. bytneposa
Wtoro no pazgeny 3
Pazgen 2. YrieBogoponsl
2.1 [IpenenpHbIe yIIeBOAOPOABI — AJKaHbI 2 bu6mmoreka IOK https://myschool.edu.ru/
HenpenenbHbie yriieBOAOPOIbI: aIKEHBI, alIKaIUCHBI,
2.2 pel T HOPOA A 6 1 bu6mmoreka [{OK https:/myschool.edu.ru/
AJIKUHBI
23 ApoMaThuecKHe yriieBo10pO/Ibl 2 bubmuotexa L{OK https://myschool.edu.ru/
[IpupoaHbie HCTOUHHUKY YITIEBOAOPOJOB U HX
24 PHpOA T FIOPOA 3 1 bu6moreka LOK https:/myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoaconepxamue oprannieckue coeJHHEHUs
3.1 Crouptel. Genon bu6muoteka [{OK https://myschool.edu.ru/
3.2 Anbaeruasl. KapOoHoBbie KUCIOTHI. Cl0XKHBIE 3()UPBI 7 1 bubmuotexa L{OK https://myschool.edu.ru/
3.3 YrieBojsl 1 bubaunoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 13
Pa3gesn 4. A3orconep:xkamme Opranu4ecKkue coeMHEeHUs
4.1 AmuHbl. AMUHOKHUCITIOTBI. benku 3 bubaunoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnen S. BeicokoMoJIeKyIIpHBIE COeIMHEHHU S
5.1 [Tnactmaccel. Kayayku. Bomokna 2 bubmuorexa [1OK https://myschool.edu.ru/




Hroro no pasneny
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11 KUIACC

KoandecTBo yacoB

Ne JueKkTpoHHbIE (HU(pPOBbLIE)
HanmeHoBaHue pa3aesioB 1 TeM POrpaMMbl Konurpoasusl | IIpakruuec
n/n Bcero o0pa3oBare/ibHbIE peCcypChl
e padoThbl KHe padoThl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHMHU
Crpoenue aromoB. [lepronnueckuii 3aKkoH U
1.1 [Iepuognueckas cucrema XuMU4ecKux nemeHToB /1. H. 3 bu6moteka [{OK https://myschool.edu.ru/
Menpeneesa
1.2 Ctpoenue BemiecTBa. MHOrooOpasue BEIecTB bu6mmoreka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEAKIIUU 6 1 1 bubmuotexa LIOK https://myschool.edu.ru/
Wroro no pazaeny 13 bubmuotexa LIOK https://myschool.edu.ru/
Pasznen 2. Heopranuveckasi Xumust
2.1 Meramibl 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.2 Hemeranmnst 1 1 bubmunoreka [1OK https://myschool.edu.ru/
23 CBsI3b HEOPTaHUYECKUX U OPraHMYECKUX BELIECTB bubmuotexa L{OK https://myschool.edu.ru/
Wroro no pazneny 17 bubmuotexa L{OK https://myschool.edu.ru/
Pasnen 3. Xumus 1 :Ku3Hb
3.1 XuMmus v )KU3Hb 4 bu6moreka I1OK https://myschool.edu.ru/
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3




HHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N Konuuects 3 N
° JIEKTPOHHBIE IU(POBbIE
Tema ypoka 0 4acoB p P
n/n oOpa3oBare/ibHbIE Pecypchl
Bcero
1 [Ipeamer oprann4ecko XMMUH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE 1 bubmuotexa LIOK https://myschool.edu.ru/
Teopusa crpoenust opraunueckux coeauaennii A. M. bytineposa, eé
2 p p p YHIeposa, 1 bu6mmoreka LIOK https://myschool.edu.ru/
OCHOBHBI€ ITOJIOXKEHUS
[IpencraBnenue o knaccudukanuu opraHuueckux Beniects. Homenkmnarypa
3 P ¢ P P 1 bu6mmoreka I{OK https:/myschool.edu.ru/
(cucremaruyeckas) ¥ TPUBHAIbHBIC HA3BAHUS OPTraHHMUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHUECKHUH s 1 bubmuotexa L{OK https://myschool.edu.ru/
5 MeraH 1 3TaH — NPOCTEHIINE NPEACTABUTEIN aJTKaHOB 1 bub6nuoreka LHOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubmuotexa L{OK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEMIINE MPEACTABUTEIN ATKEHOB 1 bubmuotexa I{OK https://myschool.edu.ru/
8 [IpakTuueckas padora Ne 1. «[lonyueHue sTuIeHa U U3yUYEHUE €TO CBOMCTBY 1 bubmuoteka I{OK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u merunoOyraaues-1,3. [lonydenue
9 vt ’ vt ’ v 1 bubmmoreka L{OK https://myschool.edu.ru/
CUHTETHUYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH Psi.
10 L P ’ P 1 bubmuoreka ITOK https://myschool.edu.ru/
AlleTHIeH — MPOCTENUIINM NpeICTaBUTENh AIKUHOB
11 Bpluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEAKLIUU 1 bubnuoreka LHOK https://myschool.edu.ru/
12 Apenbl: 6eH3011 1 ToNyoJ. TOKCHYHOCTh apeHOB 1 bubmuotexa L{OK https://myschool.edu.ru/
I'enetnueckas cBsA3b yIeBOAOPOAOB, IPUHAICKAIIMNX K PA3TUUYHBIM
13 Y P > 1P P 1 bubmuorexa ITOK https://myschool.edu.ru/
KJlaccam
[IpuponHble HCTOYHUKY YITIEBOAOPOAOB: IPUPOIHBIH ra3 U MOMYTHHIE
14 pHp yr p . pHp yr 1 bu6mmoreka IIOK https:/myschool.edu.ru/
He(TsHbIE ra3bl, HePTh U MPOAYKTHI €€ mepepadoTKu
[IpupoaHble NCTOUHUKH YITIEBOIOPOAOB: MPUPOIHBIN I'a3 U MOIIYTHBIE
15 pup T P pup vt 1 bu6mmoreka I{OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ mepepadoTKu




16 KontponbsHas padora mo pasaeny «YriieBoIopOab» 1 bu6moteka I{OK https://myschool.edu.ru/

17 [IpenenbHble OIHOATOMHBIE CIUPTHI: METAHOJ U ATaHOJ. BojgoponHas cBs3b 1 bu6mmoreka LOK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: FTUIICHIJIMKOJIb U TIIUIEPUH 1 bubmuoreka [1OK https://myschool.edu.ru/
DeHoJI: CTPOCHUE MOJIEKYJIbI, PU3MUECKUE U XUMHYECKHUE CBONCTBA,

19 P yaeL, § 1 bubaunoreka [1OK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaeruapl: GopMaIbICTH U alleTaNbACTH . AIICTOH 1 bu6mmoreka LOK https://myschool.edu.ru/
OIHOOCHOBHBIC TIPEICIIbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 a e p yp 1 bu6mmoreka LIOK https://myschool.edu.ru/
YKCYCHast

22 [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCTIOTBI» 1 bubmuotexa L{OK https://myschool.edu.ru/
CrteaprHOBas U OJICMHOBAs KUCJIOTHI, KaK MPEJACTABUTEIM BBICIIIUX

23 p pea 1 bu6mmoreka LOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 MpLta KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBUE 1 bu6mmoreka LOK https://myschool.edu.ru/
CrnoxHbIe 2UPHI KaK TPOU3BOIHBIE KAPOOHOBEIX KHCIOT. [ maponm3

25 $up P P P 1 bu6mmoreka I1OK https://myschool.edu.ru/
CJIOXKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoJoruueckas poib KUPOB 1 bubmuotexa L{OK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccuukanusa. BaxxHele nmpeacTaBuTeNN: TIII0K03a,

27 g uran e 1 bu6moreka IOK https://myschool.edu.ru/
bpykTo3a, caxapo3a

28 Kpaxman u 1esunon03a Kak IpUPOIHBIE OJTUMEPBI 1 bubmuotexa LIOK https://myschool.edu.ru/
Kontponbshas padora o pazneny «Kucnopoacoaepkanine opraHuuecKue

29 P P P Y P P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
COCTMHECHUS

30 AMUHBI: METHJIAMUH U aHWJIHNH 1 bubaunoreka [1OK https://myschool.edu.ru/
AMHHOKHUCIIOTHI Kak aM(OTEepHBbIE OPTaHUUECKUE COCTUHEHMS, HX

31 Gorep p A 1 bu6moreka I{OK https:/myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak MpupoaHbIE BBICOKOMOJIEKYIISIPHBIE COCAMHEHUS 1 bubmuotexa L{OK https://myschool.edu.ru/

33 OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COETUHEHUM 1 bubnuoreka LHOK https://myschool.edu.ru/
OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJICKYIIIPHBIX COCTUHEHUH.

34 A YAp A 1 bu6mmoreka [{OK https://myschool.edu.ru/
[TnacTmacchel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KUIACC

N Kosmuects 3 N
° JIEKTPOHHBIE IU(POBbIE
Tema ypoka 0 4acoB p P
n/n oOpa3oBare/ibHbIE pecypchl
Bcero

1 XUMHUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTypanus aTOMOB 1 bubnmuorexa LHOK https://myschool.edu.ru/
[lepnonnuecknii 3akoH u [lepuonnueckas cuctema XMMHUYECKUX 3JIEMEHTOB

2 p P N N 1 bu6mmoreka LOK https://myschool.edu.ru/
. Y. Menneneesa, ux CBSI3b C COBPEMEHHOM TEOpUEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX

3 COCIMHEHUH MO IrpynnaM U nepruojaM. 3Ha4YeHUE NEPUOANIECKOTO 3aKOHA U 1 bubnuoreka LIOK https://myschool.edu.ru/
cucTeMbl XuMuueckux semeHToB .M. MenaeneeBa B pa3BUTUH HAYKU
Crpoenue BeniecTBa. XUMUYECKas CBSA3b, €€ BUAbl; MEXaHU3MbI

4 p . ’ ’ 1 bubmuoreka ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBAJIEHTHOU cBs3U. BojgopoaHas cBs3b
Banentnocts. DnekrpoorpunareabHocTh. CTenenp okucieHus. Bemecrsa

5 1 bu6mmoreka 11OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKY/ISIPHOT'O CTPOECHUS
[TonsTHe o nucniepcHbIX cuctemMax. MICTUHHBIE M KOJIJIOUIHBIE PACTBOPBI.

6 p p p 1 bu6mmoreka LOK https://myschool.edu.ru/
MaccoBas 1071 BEllecTBa B pacTBOpE
Knaccudukanus u HoMeHKIaTypa HEOPraHUYECKUX COCTUHEHHH.

7 ¢ P p 1 bu6moreka LOK https://myschool.edu.ru/
I'eneTnueckas cBA3b HEOPraHUYECKUX BELIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMHUuecKUX peakiyuil B HEOPraHU4eCKON U OpraHu4ecKoi

8 XUMHH. 3aKOH COXpaHEHUS MAacChl BEILIECTB; 3aKOH COXPaHEHUs U 1 bubmuotexa LIOK https://myschool.edu.ru/
MPEBpAIEHHS] SHEPTUU NPU XUMHUYECKHUX PEAKIHIX

9 CxopocTts peakiun. O6paTumble peakui. XUMUYECKOe paBHOBECHE 1 bubmuotexa L{OK https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1. «BnusHue pa3indHbIX (aKTOPOB Ha CKOPOCTh

10 p . p p ¢ p p 1 bu6moreka LIOK https://myschool.edu.ru/
XUMHYECKOMN peakLum»
OnexTponutryeckas aucconuanus. [loHsaTHe 0 BOOOPOIHOM MOKa3aTesne

11 (pH) pactBopa. Peakuiuu nonHoro oomMeHa. ['uaponan3 opraHMuecKux u 1 bubnuoreka LHOK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKuCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. [lonarue o0 anekTponuze

12 . 1 bu6mmoreka I{OK https://myschool.edu.ru/
pacIIaBoB U pacTBOPOB COJIEH

13 KontponpHas padota no pazneny «TeopeTnueckne 0CHOBBI XUMUM 1 bubmuoreka [1OK https://myschool.edu.ru/

14 Meramibl, ux nosoxenue B [lepuoanueckoil CUCTEME XUMUYECKUX 1 bu6mmoreka IOK https://myschool.edu.ru/




anemenToB JI. . MenneneeBa 1 0COOCHHOCTH CTpOeHUst aToMOB. O01ue
¢u3nUecKre CBOMCTBA METAIIJIOB

15 CruiaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM DS HAIIPSKEHUN METaIJIOB 1 bubmuoreka [1OK https://myschool.edu.ru/
XUMHWYECKHUE CBOMCTBA BAXKHEHIIINX METAJUIOB (HaTPpUM, KA, KaJIbIIUU

16 . _ N (narpui, ’ ’ 1 bubmuorexa ITOK https://myschool.edu.ru/
Mar"ui, aJIIOMUHUN) U KX COCTMHCHUI

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCIMHEHUN 1 bubnmuoreka LHOK https://myschool.edu.ru/

18 XHUMHUYeCcKHe CBOMCTBA IIMHKA, JKeJie3a U MX COCTMHEHHI 1 bu6mmoreka LOK https://myschool.edu.ru/
[IpakTiueckas padora Ne 2. "Penienne 3xkcriepuMeHTaIBHBIX 3a1a4 10 TEME

19 P " P P 1 bubmmoteka LIOK https://myschool.edu.ru/
«Metanb»
Hewmerannel, nx nonoxxenue B [lepuognyeckoi cucreMe XuMUYECKUX

20 ’ P 1 bu6moreka 11OK https://myschool.edu.ru/
anemenToB /1. 1. MenieneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB
®dusndecKrue CBOMCTBAa HEMETAUIOB. AJIJIOTPOIHUS HEMETAIIOB (Ha IpUMeEpe

21 1 bu6mmoreka 11OK https://myschool.edu.ru/
KHCIIOpofa, cepbl, pocdopa u yriepoaa)

22 XUMHUYECKHE CBOMCTBA IraJIOT€HOB, CEPbl U UX COCTUHECHUI 1 bu6mmoreka LIOK https://myschool.edu.ru/

23 XuMHYecKue CBOMCTBa a30Ta, (pocodppa n uX coeMHEHUN 1 bubmuotexa L{OK https://myschool.edu.ru/

24 XHUMHUYECKUE CBOMCTBA yIIIEPOJa, KPEMHUSA U UX COCIUHEHUN 1 bubnmuoreka LHOK https://myschool.edu.ru/

25 [IpumeneHne BaXHENUIINX HEMETAJUIOB U UX COCIMHEHUN 1 bubmuoteka I{OK https://myschool.edu.ru/
O0001eHne U cucTeMarnu3anys 3HaHuii o treMe «HeMmeraisny.

26 Brruncnenus 1o ypaBHEHHSIM XUMHUYECKUX PEAKIUN U TEPMOXUMHYECKHE 1 bubmuotexa L{OK https://myschool.edu.ru/
pacdETel
ITpaktnueckas padora Ne 3. «PemeHne sxCIepUMEHTAILHBIX 3a4a4 110 TEME

27 " P " P P 1 bu6moreka I{OK https://myschool.edu.ru/

Hemeramnsi'"»

28 KontponbHas pabota o remam «Metamis» u «Hemeramibi» 1 bubnuoreka LHOK https://myschool.edu.ru/
Heoprannueckue u opranndeckue Kuciotel. Heopranmueckue u

29 p P p 1 bu6moreka [{OK https:/myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AMdoTepHbIE HEOPTAHNYECKHE U OPTAaHUIECKHUE COSTUHEHUS.

30 Porep P P 1 bu6moreka I{OK https://myschool.edu.ru/
I'eneTnyeckas cBsI3b HEOPTAHUUECKUX M OPTAHUYECKUX BEIECTB
Poinb xumun B 06ecTie4eHUH YKOJIOTHUECKOM, SHEPTETHUECKON U MUIIIEBON

31 > SHEP 1 bubaunoreka [1OK https://myschool.edu.ru/
0€301aCHOCTH, Pa3BUTUN MEAUITUHBI
[IpencraBnenust 00 0OIMKX HAYYHBIX MPUHIIUIIAX TPOMBIIIIICHHOTO

32 P o P P 1 bubaunoreka [1OK https://myschool.edu.ru/

MOJIy4CHUA Ba)KHEHIITNX BCIIICCTB




33 UYenoBek B MUpE BEIIECTB U MAaTEPUATIOB 1 bubmoteka I{OK https://myschool.edu.ru/
34 XuMUS U 310pOBbE YEIIOBEKA 1 bu6mmoreka IOK https://myschool.edu.ru/
OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34







YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YAEHUKA

* Xumus, 10 xknace/ I'abpuensa O.C., OG1IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
Ax1monepHoe o0mectBo «M3narensctBo «IIpocBerenue

» Xumus, 11 kinacc/ T'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AxkitmonepHoe obmiectBo «M3marenbctBo «IIpocBemeHue

BBCI[PITG BApHUAHT

METOIUYECKUE MATEPUAJIBI JISA YYUTEJISA

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

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMus B TECTaxX, 3aj1adax, ynpaxHeHusx. 11 kmacc»
— M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I'Benenckas «Xumus 11 kimacc: HacronpHas kHura aJis
yautessi». Yacts 1 — M.: Jlpoda, 2019 ron.

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

6. O.C.I'abpuensu, [1.B.Pemetos, N.I.OctpoymoBa «3agauu Mo XUMHUU U CIIOCOOBI UX PEIICHUS
- M.: «lpodar, 2021rox.

7. B.I. lenucoBa «Xumus 11 knacc noypounsle mianbl o yueonuky O.C.['abpuensina,
I".T"JIbicoBoi» - Bonrorpag» Yuntens 2018ro.

8. M.A.Ps60oBa, Y.}O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensin, U.I.ocTpoyM0oB « XuMHUYECKHI SKCTIEpUMEHT B 1ikoiie 11 kmacey; - M.

Hpoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru I'azeta «XuMus» U caiT Ay yuutens «f uay Ha ypoK XUMUN»

http://him.1september.ru Enunas xoutekuus LIOP: [Tpeametnas komiekuust « XumMush»

http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4YHBIE SKCIIEPUMEHTHI:

xumust. Komnekuust Poccutickoro o61ieo0pa3oBarebHOTO mopraia

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




ttp://chem.rusolymp.ru Opranudeckas XuMusi: JJICKTPOHHBIN YI4COHUK TSI CPEIHEH IIIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JIEKTPOHHBIN y4eOHUK

http://www.chemistry.ru
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