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HOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa 1o XUMHUU Ha YpOBHE CpeHEro ooiiero oOpa3zoBanus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpa3oBanuu B Poccuiickoi
@deneparun», TpeOOBaHMA K pe3yldbraTaM OCBOEHHUS QenepalbHOl  00pa3oBaTeIbHON
nporpammsel cpennero oduiero oopazoanust (OOII COO), npeacrasiennbix B OegepanbHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctaHmapte COO, ¢ yuérom Konmenmuu mpemnogaBaHus
yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peann3yronMX OCHOBHbIE 00PAa30BaTEIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX MONOKEHUN «CTparerun
pa3Butus BocniuTtanus B Poccuiickort ®@eneparun Ha nepuos jo 2025 roma» (PacropsikeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKE NOpOrpaMmbl MO XHWMHH, K OMNPEACICHHUIO OOIIen
cTpareruu oOy4eHHsI, BOCIUTAHUS U Pa3BUTHUA 00yUaIOUINXCS CPEACTBaMU Y4eOHOTO MpeaMeTa
«Xumusa» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUJIM KOHIIETITYaJdbHBIC TOJIOXKEHUS
®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IENEH, comepkKaHUs, pe3yJIbTaTOB OOy4YeHUs U
TpeOOBAHMI K YPOBHIO MTOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHUE, IOIY4ae€MOE€  BBIMYCKHMKaMU  0O0meoOpa3oBaTeIbHON
OpraHu3alliM, SBJIAETCS HEOTHEMJIIEMOM 4YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpPIIAOIIMM 3TAllOM pEaM3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XUMHUYECKOro 0O0pa3oBaHUsl. OTH ILEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPUPOAbI, (DOPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYpbl
YEeJIOBEeKa, a TaKXKe DSKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
npupoaHoH cpene. Peanusyercs xumudeckoe oOpazoBaHre 00y4arolUXCsl HA YPOBHE CPETHETO
oO1iero oOpa3oBaHMs CPEICTBAMHU y4E€OHOro IpeaMera « XUMHs, COACPKAHUE U MOCTPOEHUE
KOTOPOTO OINpEAEICHbl B MPOrpaMMe MO XHUMHH C YYETOM CHEHU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MATEPUAIIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1esaeil ¥ NPUHILIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro oOIero
oOpazoBanus B Poccuiickoit @enepanumu.

XUMHSI KaK 3J€MEHT CUCTEMBbI €CTECTBEHHBIX HAYyK UTIPAET 0COOYIO0 POJb B COBPEMEHHOMN
MBWIN3ALMK, B CO3JJaHUU HOBOM 0a3bl MarepualbHOU KyabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHUpOBaHUE PALMOHATBHOTO HAYYHOTO MBILIUICHHS, B CO3/IaHUE 1E€JIOCTHOTO MPEACTABICHHUS
00 OKpyKaroleM MHUpPE KaK O €IMHCTBE MPUPObI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHMs BEIIECTBEHHOIO0 COCTaBa OKPYXKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSA3U
MEXIYy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXHBIMH O0JIACTMU MPUMEHEHUS.

TecHO B3aMMONEWCTBYSl C JPYTMMU €CTECTBEHHBIMM HayKaMH, XHUMHUS CTajna
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KyIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyda U
XKU3HHM Kaxa0ro wieHa obuiectsa. CoBpeMeHHasi XUMHs KaK HayKa CO3MJaTeNibHas, KaK Hayka
BBICOKMX TEXHOJIOTHH HallpaBjiieHa Ha pelieHue I00ajJbHbIX MPOOJIeM YCTOWYMBOIO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTHYECKOM O€30MacHOCTH U
OXpaHbl 3I0POBbS.

B cooTrBercTBUU C OOHIMMHU IEASIMU W TPUHIUMIIAMH CpPEIHEro oO0IIero o0pa3zoBaHMs
conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIid YPOBEHb U3YUEHHS) OPUEHTUPOBAHO
IPEUMYIECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOIUMYIO UM JJIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHUS B >KHU3Hb COLIMYMAa,
IPOAOKEHHUST 00pa3oBaHUsl B Pa3jMYHbIX OO0JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
XAMUEH.

CocraBimsOmMUMHI  TIpeaMeTa «XUMUS» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeopraHuyeckasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COZEPKaHUs KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMAa 3HAHUH MO HEOPraHWYECKON XUMUH (C BKIIIOUEHUEM
3HAHUU U3 OOIIEH XUMHUN) U opraHudeckor xumuu. opmMupoBaHUe TaHHOW CUCTEMbl 3HAHUU
Ipy U3Y4YEHUHM MperMeTa O0ecleyrMBaeT BO3MOKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHATUI, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxanusi KypcoB — «Opranuueckas XuMmusi» U «O011as 1 HeopraHuyeckas
XUMUS» CPOPMUpOBaAHA B MPOrpaMMe M0 XMMHH Ha OCHOBE CUCTEMHOTO MOAXO0JAa K U3YUYEHHIO
y4eOHOro Marepuana u OOyCJIOBJIE€HA HMCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHWM Ha
ONPENEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMMHUHU BEIIECTBA



paccMaTpUBAIOTCA HAa YPOBHE KJIACCUUYECKOM TEOPHUM CTPOCHHUSI OPraHMYECKUX COEIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUI O CTPOECHUU BEIIECTB.
Cenmenuss 00 W3ydaeMbIX B Kypce BEIIECTBAX MAIOTCA B Pa3BUTHUU — OT YIVIEBOJOPOMOB JI0
CJIO’KHBIX OMOJIOTMYECKH aKTHUBHBIX COEIMHEHUN. B Kypce opraHM4Yeckod XMMHUHU TMOTy4YaroT
pa3BuTHe C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00Ilero oOpa3oBaHUs MEPBOHAYAIIbHbBIC
MIPENICTABICHUS O XUMUYECKOHN CBS3H, KIIaCCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUH.

[lon HOBBIM YIJIOM 3peHHs] B IpeaMmeTe «XuMwus» 0a30BOTO YPOBHSI paccMaTpHUBAETCA
W3YYCHHBI HAa YpPOBHE OCHOBHOTO O0OIIEero oO0Opa3oBaHUS TEOPETHUYCCKUN Marepuan |
(haKTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX M XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HeopraHu4eckass XuMHUs» O0yUYaroIIUMCS TPEIO0CTABISETCS BO3MOKHOCTh 0CO3HATh
3HAQUYEHHUE MEPUOAUYECKOTO 3aKOHA C OONIETEOPETHUYECKUX MU METOJOJIOTMYECKUX MO3UIUH,
IyO’Ke TOHATh HCTOPUUECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT 00oOImaromei 10
OOBSICHSIIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrteMa 3HaHMM O BOXKHEWIIIMX BEHIECTBAX, UX COCTABE, CTPOECHHUM, CBOMCTBAX U
MPUMEHECHUH, a TAK)KE€ 0 XUMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
noronHsieTcss B Kypcax 10 w11  kjmaccoB areMeHTamMu  COAEpKaHUS, HMEIOIUMHU
KYJbTYPOJIOTUUECKUM M MPUKIATHON XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHMIO
B3aMMOCBSI3M XUMHUU C JAPYTMMU HayKaMH, PACKPBIBAIOT €€ pPOJib B IO3HABaTEIbHOU U
MPAKTUYECKOM JEATEIbHOCTH YeJIOBEKa, CMOCOOCTBYIOT BOCIMTAHHUIO YBAXEHHUS K TMPOIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIIOKECHUM XUMUU, TOMOTalOT BBIMTYCKHUKY
OPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUUMBIX MPOOIeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MHPOPMALIUIO U MPUMEHSTh €€ JJi MOMOIHEHUS] 3HAaHUM, pelIeHUs
WHTEJJIEKTYaJIbHBIX U AKCIIEPUMEHTAJIBHBIX HMCCIEI0OBAaTEILCKUX 3a7ad. B 1emom coaepskaHue
y4eOHOro mpeaMeTa « XUMUsS» JaHHOTO YPOBHS U3y4Y€HUSI OPUEHTUPOBAHO Ha ((OPMUPOBAHUE Y
00y4Jaromuxcsi MUPOBO33PEHUECKOM OCHOBBI I MOHUMAaHUS (GUIOCO(DCKUX UJIeH, TaKUX Kak:
MaTepuaJbHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BCIIECTB HMX COCTAaBOM M CTPOEHHEM, T03HABAEMOCTb NPHUPOAHBIX SBICHUU NyTEM
SKCTIEPUMEHTAa W PEIICHUS MPOTUBOPEUM MEXKJYy HOBBIMU (DakKTaMH MU TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJM XUMHHU B PEIICHUH DKOJIOTUUECKUX NPOoOJIeM, a TaKkKe
npoOyeM cOepekeHUs: IHEPTeTUUECKUX PECYpPCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJOTUN U
MaTepUaoB.

B rmiane pemieHusi 3aad  BOCHUTAHUS, Pa3BUTUS M COLMAIM3ALUM  OOYYaOIIUXCS
NPUHATBIE TPOTPAMMOM IO XMMHUU TOJAXOAbl K OINPEICICHUIO COACPKAHUS U TOCTPOCHUS
npeaMeTa mpeaycMarpuBaroT GOpPMUPOBAHUE YHUBEPCATbHBIX YUEOHBIX JAEHCTBHUM, UMEIOIINUX
0a30BO€ 3HAUCHUE ISl PA3IMYHBIX BUOB JCSATEILHOCTU: PEIICHUs MPOOJieM, MOUCKA, aHAIu3a
U 00paboTku uHGOpMALKMU, HEOOXOMUMBIX MJisi NPUOOPETEHHS] ONbITA MPAKTHUYECKOH U
HCCIIEIOBATEIHLCKOM ICSITEIFHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHWU XUMHUH.

B npakTuke npenomaBaHus XUMUHU KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, Tak U
Ha ypOBHE cpenHero oOmiero oOpa3oBaHUs, TIPU  OMNPEIACIECHUU  COJEpKaTeIbHON
XapaKTePUCTUKHU IIeJIEM W3ydeHUs NpelIMeTa HAaMpaBJICHUEM IEPBOCTEIEHHOW 3HAYMMOCTH
TPAIUIIMOHHO TpU3HAETCS (OPMHUPOBAHME OCHOB XHMHMUYECKOM Hayku Kak oO0JjacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOW EATCIbHOCTH YEJIOBEKAa W KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOM KyJabTYphl. C METOAWYECKOM TOUKH 3pEHUs] TaKOW TMOAXONI K
OTIPENICIICHUIO T1eTIeH N3YUYeHUs MPeIMETa SIBISETCS BITOJIHE OMPABIaHHBIM.

CornacHO JTaHHOW TOYKE 3PEHUS TJIAaBHBIMU IESIMHU W3Y4YEHUs TMpeaMera «XuMHs Ha
6a3zoBoM ypoBHe (10 —11 kJ1.) siBASIFOTCS:

e (opmMupoBaHHE CHUCTEMbl XHMHUYECKMX 3HAHMM Kak BaKHEHIIEH cocTaBIsolIeH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIE MOHATHS,
(byHlaMEeHTAJIbHbIE 3aKOHbl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHUMAaHUE CYLIHOCTU JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U Pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOAAaX MO3HAHHUS BEIIECTB U
XUMUYECKUX pPEaKIUi, HEOOXOIMUMBIX IJISi IPUOOPETEHHs] YMEHU OpPUEHTHPOBATHCS B



MUpPE BEIIECTB U XUMUYCCKHUX SIBIICHHUI, IMEIOIITUX MECTO B MPUPOJIE, B MPAKTUUECKON 1
MMOBCEAHEBHOM JKU3HH;

® pa3BUTHE YMEHHH U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HaONIOACHUEM H
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TIpaBHJ 0OE30MacHOTO
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ M, copepxarenbHasi XapakTepUCTUKa LeJe U 3a7ad U3yuyeHus mpenMera B
porpamMme Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHH C HOBBIMH TIPUOPUTETAMHU
B CHUCTeMe cpeaHero obOmiero oOpa3zoBanusi. CerofgHss B MNPENOJaBaHUM XUMHUHM B OOJbIIEH
CTeMeHH OTHAETCs TMPENNOYTEeHHE MPAKTHUECKOM KOMIIOHEHTE COJep>KaHUsl OOydeHus,
OpUEHTHUPOBAaHHOW Ha TOATOTOBKY BBIMYCKHUKAa 0OIIE00pa30BaTEIbHON OpraHHU3allHH,
BJIAJICIONIETO HE HAOOpPOM 3HAHMM, a (PyHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHHS UX B PEATbHOW KU3HU I PEIICHUS
MPAKTHYECKHUX 3a]1ay.

B cB3m Cc 3TUM Tpu U3YYCHWHM TIpeaMeTa «XHUMHs» JOMHUHHUPYIONIEe 3HAYCHUE
IpUOOPETAIOT TaKUe MU U 33/1a4H, KaK:

amanTaius  OOy4yaromuxcs K  yCIOBHSIM  JAWHAMUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoOBaHUE WHTEIUICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TPUHATHIO TPAaMOTHBIX PEIMICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopMupoBaHue y OOYy4alOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIUH),
UMEIONINX YHUBEPCATBbHOE 3HAUCHUE IS PA3IUYHBIX BUIOB JEATEIBHOCTHU: PEIICHUS MPOoOIieM,
MOUCKa, aHaimu3a W o0paboTku wuHGOpPMAIMK, HEOOXOAMMBIX MJii NPUOOPETEHHS OIbITa
JESITEIbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TAK)KE IS OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMHYECKHUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pa3BHUTHE MO3HABATEIHFHBIX WHTEPECOB, WHTEIICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEM
00y4aroIuXcs: CHOCOOHOCTH CAaMOCTOSITENbHO NPHOOpETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIC
TEXHOJIOTUH I TTONCKA M aHan3a yueOHON U HayYHO-TIOMYJISIPHON HHPOPMAIUd XHMHYECKOTO
COZIepIKaAHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOIIUXCS ACCOMUATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HAOIIONATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH TUTAHUPOBAHWHU U TIPOBEICHUN XHMHUYECKOTO AKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOyYarommxcs yOeKIEHHOCTH B TYMaHHUCTHYECKON HampaBIeHHOCTU
XUMHH, €€ BaXHOW pOIM B  pEIICHUH [OOANBHBIX  TPOOJIEM  palloHaIbHOTO
IPUPOJIOTIONB30BAHNS, TOMOIHEHUSI DHEPTeTUYECKUX PECYPCOB U COXPAHEHHS MPHUPOTHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeKXHOTO OTHOUICHUS K TPUPOAEC M CBOEMY
3JI0POBBIO, a TAK)KE MIPUOOPETCHUS OIBITA MCIOIL30BAHUS TTOYICHHBIX 3HAHUHN JUTST TIPHHITHS
I'PaMOTHBIX PEIICHUHA B CUTYAIUSIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHSIMHU.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHus MpeAMET «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00macTi « EcTeCTBEHHO-HAyYHBIE TPEAMETHI.

OO1ee yuCIO 4acoB, OTBEAEHHBIX IS M3yUEHUs XMMHUHU, Ha 0a30BOM ypOBHE CPEIHETO
obmiero obpazoBanus, coctarisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11
KJjlacce — 34 yaca (1 qac B HEJIEIIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMUU

[IpenMer opraHndeckor XUMHH: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE B MOJIYYCHUU
HOBBIX BEIIECTB M MaTepuaioB. Teopus CTpPOEHUSI OpPraHUYECKUX coeauHeHuid A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHBbIE (DOPMYNIBI OPraHMYECKUX BEIECTB.
T'omonorus, n3omepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIWHEHUSX — OJIHMHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o0  KiIaccU(pUKALMM  OpraHMYECKHX  BemlecTB. HomeHknarypa
OpraHUYEeCKUX COCNUHEHMM (CUCTeMaTHdecKas) W TPUBUAIBHBIC Ha3BaHMUS BaKHEHIIMX
MIPEACTABUTENEHN KJIACCOB OPTAHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YyUCHHS BEIIECTB M UX MPEBPALICHUI: 0O3HAKOMIICHUE C
oOpasliaMu OpraHMYECKUX BEHIECTB U MaTepHuallaMi Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHWYEeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MpPU HarpeBaHuW (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psAn. MeTaH M 3TaH — MPOCTEUIINE
MPECTAaBUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEICHUS U
TOPEHUs ), HAXOXKJEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHUECKUN PSAL. DTUIEH U MPONWIEH — MPOCTEHIINE
MPEICTABUTENN AJKEHOB: (PU3UYECKHE U XMMHYECKHME CBOMCTBAa (peakiuu THIPUPOBAHMS,
raJIOTeHUPOBAHUS, THAPATAIIUU, OKUCIICHUS U TIOJMMEPU3AIUH ), TOTyYeHUE U TPUMEHEHHE.

Anxanuensl: Oyranguen-1,3 u metunOyTtagueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKUE
CBOMCTBa (peakuus noauMepusanuu). [lonyyeHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEHUINNI TPEICTABUTENb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBA (peakUuU TUAPUPOBAHUS, TAIOTEHUPOBAHUSA, TUJIpaTalliid, TOPEHUS), TTOIYYEHHUE U
MIPUMEHEHUE.

Apenbl. benson: cocrtaB, crpoenHue, (pumyeckre M XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/IH) IIOJIy4YEHHUE W NPUMEHEHHE. lonyon: cocmas, cmpoeHue,
Qu3zuuecKkue u xumuyeckKue ceotcmea (peakyuu 2an02eHuposaHus U HUMpOB8aHus), noaydenue u
npumenenue. TOKCMYHOCTH apeHOB. [eHernueckas CBsA3b MEXAY YIVIEBOAOPOLAMH,
MPUHAJJICKAITUMHU K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YIIIEBOAOPONOB. [IpupoaHbIii Ta3 U MOMyTHBIE HEPTIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl miepepaOOTKM HEPTH: TMEpPEeroHKka, KPEKUHT
(TepMuYEeCKUi, KaTaIUTUYECKuH), muponus. [IpoaykTel nepepadoTku HEPTH, X MPUMEHECHUE
B IIPOMBITIIUICHHOCTH U B ObITY. KaMEHHBIH yroibh ¥ MPOAYKTHI €T0 MepepadoTKH.

OKCIepUMEHTAJIbHBIE METO/Ibl U3YUEHHS BEIIECTB M UX MPEBPALICHUI: 03HAKOMJICHUE C
oOpasiamMu TIacTMace, KayqykoB U pe3uHbl, Kojutekiuu «Hedtb» u «Yromwy, MmonenupoBanme
MOJICKYJI YTJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, TPOBEACHNUE NPAKTHYCCKOW PaOOTHI:
IIOJIyYEHHE DTUJICHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Brluucnenuss mo ypaBHEHHIO XUMHUYECKOM peakmuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJTHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIH).

Kuciiopoacoaep:xaime oprannyeckue coeAuHeHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TAaHON: CTpOeHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (PEAKUMU C aKTUBHBIMU METAJJIaMH, FaJOr€HOBOAOPOJAMHU, TOPEHUE),
IIpUMEHEHUE. BomoponHble CBA3M MEXAY MOJIEKYlIaMu CHUPTOB. /[lelicTBME MeTaHOna W
ATaHOJAa HA OPTaHNU3M YEJIOBEKA.

MHOTOaTOMHBIE CIHUPTHL. ODTWICHIJIMKOIb W TIUIEPUH: CTPOCHHE, (PU3WYecKue W
XUMUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE CO LIEJIOYHBIMUA METAJIIaMH, KAU€CTBEHHAs! PeaKLUs




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

@deHo: CTPOCHHE MOJIEKYNbl, (U3MYECKME U XHUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunbl U xemowusl. DopMmanbAeTuj, aleTadbIerull: CTpPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIUM),
NOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeJieIbHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAsg U YKCyCHasi KMCIIOTHI:
CTpoeHue, (pU3MYecKue M XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kiacca KHUCIOT,
peakius dTepuduKanum), norydeHue u npuMmeHerre. CTeapuHoBasi M OJICMHOBAsI KUCJIOTHI Kak
IPE/ICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCJIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE NEHCTBHE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupoB. buonornyeckas poJib )KUPOB.

VYrneBoabl: cocTaB, Kilaccu(UKalys yriieBo10B (MOHO-, TU- U MoJIMcaxapubl). [roko3a —
IPOCTEHIINI MOHOCaxapui: 0COOEHHOCTH CTPOEHUS MOJIEKYJbI, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa (B3ammogpeiicTBue ¢ ruapokcuaoM Mmeau(ll), okucieHue aMMuauyHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBieHHE, OpOXKEHHME IVIIOKO3bl), HAXOXKJIEHUE B MPHUPOIE,
pUMEHeHue, ouonorunyeckas poib. PorocunTe3. Opykro3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemmono3a Kak npupoaHbie noauMmepsl. CTpoeHue KpaxMalia U LEJITI0I03bI.
dusnyeckue 1 XMuMUYECKUE CBOMCTBA KpaxMasa (TUAPOIN3, KaYeCTBEHHAs! PEAKIIHS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOABl M3YYEHHUS BEIIECTB M HMX IPEBPALLCHHUN: IPOBEICHHE,
HAOJIOIEHNE M ONMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, Kau€CTBEHHBIE
peakuuu OJHOATOMHBIX CIUPTOB (OKHCIeHHEe 3TaHona okcuaoM Meau(ll)), MHOroaroMHbIX
ciupToB (B3ammojeiicTBue riuiepuHa ¢ rugpokcunoM menu(ll)), amnpnerunoB (oKuciIeHUeE
aMMUa4HbIM pacTtBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajla ¢ HOJIOM), IMpOBEIEHHE NPAKTUYECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHbie 3anaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakinuu (Macchl, 00BEMA, KOIMUYECTBA
MCXOJTHOTO BEUIeCTBa WJIM NPOAYKTa PEaKIUH MO0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB MM IPOAYKTOB PEAKIIHH).

A3oTconepKaliue OpraHn4eCcKe COCTUHEHUS.

AMUHOKHUCIOTBl Kak aM(pOTEepHble OpraHuyeckue coenuHeHus. dPusznueckue u
XUMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha MNpuMmepe IMiMHA). buonoruueckoe 3HaueHHE
aMUHOKHCIOT. [lenTubr.

benkn kak mpuUponHbIE BBICOKOMOJEKYISIpHbIE coeAuHeHus. [lepBuuHasi, BTOpUYHas U
TpeTHYHAsi CTPYKTypa OelkoB. XHWMHUYECKHE CBOWCTBAa OEJKOB: THIPOJHM3, JEHATypauus,
KaueCTBEHHbIE PEaKIIUU Ha OEJIKH.

OKCIepUMEHTAJIbHBIE METOJbl M3Y4YEHMs BEIIECTB M HMX MpPEBpaLICHU: HAOMIOICHHE U
OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HArpEeBaHWM, IIBETHHIC
peaKIu OSIKOB.

BbicokoMoIeKy/IsIpHbIE COeIUHEHUS

OCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJIAPHBIX COEIWHEHUIN: MOHOMED, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEPU3ALNM, CPEIHsAsl MOJIEKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHHUI — MTOJIMMEPU3ALUs U MOJIUKOHICHCALIHS.

DKCNepUMEHTAIBHBIE METO/Ibl U3YYEHHS BELIECTB M UX MPEBPALLEHUI: O3HAKOMIIEHUE C
oOpa3amu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexXIpeaMeTHbIe CBA3H.

Peanuzanus MexnpeaIMeTHbIX CBS3€l MPU U3YYEHUH OopraHudeckord xumuu B 10 kiacce
OCYIIECTBIISIETCS U€pe3 MCIOJIb30BaHNWE KaK OOIIUX €CTeCTBEHHO-HAyYHBIX MOHATUN, TaK U
MOHATUH, SBISIFONIMXCS CUCTEMHBIMHM [UISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
[UKJIA.

OO1ue ecTecTBEHHO-HAy4HbIE TMOHATHUS: SIBJICHHE, HAy4HbIH (akT, TUIIOTE3a, 3aKOH,
TEOpus, aHalIu3, CHHTE3, KiIacCU(HKAIMs, MEPUOJUIHOCTh, HAOIIONEHUE, H3MEPEHUE,
DKCIIEPUMEHT, MOJIECIINPOBAHHUE.



®dwus3uka: Marepusi, JHEPIrHs, Macca, aroM, OJIEKTPOH, MOJIEKyJla, SHEPreTUYECKHUi
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHAE BEIIEeCTBa, (PU3NIECKUE BETHMUNHBI U
SIMHUIBI UX U3MEPEHUSI.

buonorus: knetka, opraHu3M, Omocdepa, OOMEH BEIIECTB B OpraHm3me, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BeIleCcTBA (OCIKU, YIIIEBOIBI, JKUPHBI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMEBIE, TOTUTUBO, PECYPCHI.

TexHOMOTHsI: MUIIEBIC MPOYKTHI, OCHOBHI PAIlMOHAILHOTO MUTAHUsI, MOOIIIE CPECTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE TMpemaparhl, MaTepuajabl W3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMUM

XUMHUUYECKUN 91eMeHT. ArtoMm. Snpo aroma, H30TOMBL. IEKTPOHHAs O00O0JIOUKA.
DHepreTUYeCKUe YPOBHH, MOYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0- ameMenTsl. OcOOEHHOCTH
pacrpeiesIieHus: JIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs KOH(UTypaIHsi aTOMOB.

Ilepuonnueckun 3axkoH u Ilepuonnueckas cucrema XxuMuueckux siaemeHToB /1. .
MenneneeBa. Cpsi3b nepuonuueckoro 3akoHa u lleprogndeckoil CHCTEMBI XUMHUYECKUX
anemeHTOB J[. 1. MeHneneeBa ¢ COBPEMEHHOW TEOPUEUN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH TMPOCTBIX M CIIOXKHBIX
BEILIECTB [0 TPyNIlaM U repuoaaM. 3Ha4€HHUE MEPUOAUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenne BemiecTBa. XUMHYECKass CBs3b. BHIIBI XUMUYECKOM CBSI3U (KOBaJIEHTHAs
HETOJIIpHAas W TOJsipHAsi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMHUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). Bogopoanas cBs3b. BaneHTHOCTS.
DneKTpooTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U aHUOHBI.

BemiectBa MONEKYASPHOTO M HEMOJIEKYIISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. TUIBl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

ITonsTe 0 aucHepcHBIX cucTemax. VICTUHHBIE U KOJUIOWIHBIE pacTBOPBI. MaccoBast 40
BEIIECTBA B PacTBOPE.

Knaccudukamus Heopranudeckux coeauHeHuil. HomeHknarypa HeopraHWYecKHX
BemecTB. [eHeTnyeckass CBsI3b HEOPTraHMYECKUX BELIECTB, MPUHAIJICKAIINX K Pa3IMYHBbIM
KJIaccam.

Xumnueckas peakiusi. Knaccupukamuss XUMUYECKHX pPEakluid B HEOPTraHUYECKOW u
OpraHUYECKOM XUMHUU. 3aKOH COXPaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBpaIlCHUs
SHEPIUH NPU XUMHUUYECKUX PEAKIUSAX.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pasiWyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumnueckoe paBHoBecre. DakToppl, BIUAIOMIME HA COCTOSIHUE XMMHUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle [larense.

Onexrponutudeckas aucconuanus. CuibHbIe U ciadble AMeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCJasl, HEUTpaJibHAs, EJIOYHAs.

OKUCAUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METO/bl U3YUYEHUS BEUIECTB U UX MPEBPAILCHUI: JEMOHCTpAIIM
tabmui «llepuonnueckas cucrema xumuueckux sneMmeHToB [[. WM. MenneneeBa», mzydeHmue
MoOJZieNiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3loXKEeHHE IMEPOKCHAA BOIOPOAA B MPHUCYTCTBHM KaTaau3aropa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BELIECTB C MTOMOIIBI) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MPOBEIECHUE MPAKTUYECKOW paboThl «BiusHue pa3nudHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKON PEAKIIUNY.

Pacuérnble 3anaun.

Pacu€Tel 10 ypaBHEHHSM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXHUMHUUYECKHE
pPacy€Thl, PACYETHI C UCMOJIB30BAHUEM MOHITHUS «MACCOBAS JOJISI BELLIECTBAY.

Heopranuyeckasi xXumms



Hemeramner. Ilomoxxenue HemerayoB B llepuoguueckor CcuUCTEME XHUMHUYECKUX
anemenToB J[. M. MeHneneeBa M OCOOEGHHOCTH CTpPOEHHUS aTroMoB. DU3MUECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWINIMX HEMETa/IoB (rajloreHOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEMHHUs) M HUX COCIUHEHHH (OKCHUIIOB, KHCJIOPOACOAEPKAIMX KHUCIIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprumMeHeHne BAXKHEHIIIUX HEMETAIIOB U X COCAUHECHUH.

Mertasmbl. [Tonoxkenne metauioB B [lepruogudeckoit cuCTeME XUMUYECKUX AIIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOUEK aTOMOB MeTayuioB. OO1me
¢dbusnyeckue cpoiicTBa MeTauioB. CIJIaBbl METAJUIOB. DNEKTPOXUMHYECCKHUIN DSl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XHEHIIMX METAJUIOB (HATpHM, Kajauil, KaJblMi, MarHum,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSAUHEHUM.

OG61ue crocoOsl MoaydeHus: MeTaIoB. [I[puMeHeHre MeTaioB B OBITY M TEXHHKE.

OKCIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U MX MPEBpAICHUN: H3y4YCHUE
KOJUIEKITMU «MeTalljibl U CIUIaBbl», OOpa3lloB HEMETAILIOB, PEIIeHHE AKCIIEPUMEHTAIBHBIX
3aj1a4, HaOIMIOJACHHWE U OMNHCAaHHWE JECMOHCTPAIlMOHHBIX U JIAOOPaTOPHBIX  OIBITOB
(B3auMOJICCTBHE THUIAPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIIEJIOYCH, KaueCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemiecTBa MM 00bEMa Ta30B IO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, pacd&Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIICCTB MMEET IIPUMECH.

XHUMHA U KU3HDb

Ponp xumun B 00ecTicueHHH YKOJIOTHYECKOM, SHEPreTHUECKON U MUIIEBOM OE3011aCHOCTH,
pa3BuThu MeauuuHbl. [loHATME O HaydyHBIX METOJaX MO3HAHWS BEIIECTB M XUMHUYECKUX
peaKIui.

[IpencraBmennss 00 OONIMX HAyYHBIX NPHHIUMIIAX MPOMBIIUICHHOTO  ITOJYYCHHS
Ba)KHEHUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB W MATEPUATIOB: BAXKHEWUIIME CTPOUTEIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHasbl, KPACKH, CTEKJIO, K€paMHKa, MaTepuaibl JJId SJIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHMYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHsSL M 310pPOBbE 4YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBmJIa 0€30IMaCHOTO MCIOJIb30BaHUS MPEnapaToB OLITOBOM XUMHH B ITIOBCETHCBHOM KU3HH.

MexnpenmMeTHbIE CBA3U.

Peanu3zanus MeXIIpeAMETHBIX CBsI3eH MpU U3yUYeHUH OOIIEH U HEOPTraHUYECKOM XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 MCHOMb30BaHUE Kak OOIUX €eCTeCTBEHHO-HAyYHBIX
MOHSITHM, TaK W TIOHATHM, SBISAIOIMIMUXCS CUCTEMHBIMHA IS  OTHAEJIBHBIX IPEIAMETOB
€CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHbIH (haKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHUHTE3,  KiaccuduKaIus, MIEPUOIMYHOCTD, HAOJIIONECHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusznka: Marepusi, SHEPrus, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, YHEPTETUICCKUI YPOBEHbB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BeIeCcTBa, (PU3NUCCKUE BEIMUYMHBI M SAMHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHum3M, 3KOocHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BHUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHoorus: XUMHYECKasA MIPOMBIIUIEHHOCTb, METaJUTyprus, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTepUaJIoB, CEJILCKOXO3IHUCTBEHHOE MIPOU3BOJICTBO, MMUIIEBas
MIPOMBITIUICHHOCTD, (hapMareBTUYeCKasi MPOMBIIIICHHOCTh, MPOU3BOACTBO KOCMETHYECKUX
MpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€PUAIIOB, JIEKTPOHHAS MTPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYJarOITUMUCS
IIpOrpamm CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM il pa3pal0OTKU IUIAHUPYEMBIX pE3ylIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 00IIero 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B COOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yJAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHUS
BBIJICJICHBI CJIETYIOUIUE COCTABISIOIIHE:

OCO3HAHHWE O00YYaIOIUMUCS POCCHUICKON I'pakIaHCKOW UIEHTUYHOCTH — TOTOBHOCTHU K
CaMOPA3BUTHIO, CAMOCTOSTENBHOCTH H CAMOOIPEIETIEHUIO;

HaJM4he MOTUBALIUU K O0YYEHUIO;

L[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIAECHUN JTUYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN U UCTOPUYECKHUX TPaJAULIMi 0a30BOM HAYKH XMMUU;

TOTOBHOCTbh M CIIOCOOHOCTBh OOY4YarOIIMXCSl PYKOBOJICTBOBATHCA B CBOEU JI€ATEIILHOCTU
LEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4Khe MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LETU U
CTPOUTD KU3HEHHBIEC TIJIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUSA MpeaAMeTa «XHUMHs» IOCTHUTAIOTCS B EIMHCTBE
y4eOHOM UM BOCIHTATEIbHON JESATENIBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKHMH,
COLIMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJA€AJIaMH POCCUHCKOTO
IPaXKJAHCKOTO OOIEeCTBa, MPUHATHIMH B OOILIECTBE HOpPMaMM W MpPaBWJIAMHU MOBEACHMUS,
COCOOCTBYIOUIMMHU ~ MPOLECCAM  CaMOIIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOTO
CTAHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3yIbTATHI OCBOCHUS MpeaMeTa « XUMUD) OTPaXxaroT C(hOPMUPOBAHHOCTD
OMbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENIbHOCTH OOYy4alolUXCcsl IO peaau3aluu
MPUHSATHIX B 00IIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpaKaaHCKOr0 BOCIIMTAHUSA:

OCO3HaHUS 00YYaIOLIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBaXKEHUS
K 3aKOHY U IPABOMOPSAKY;

MPENCTABICHNUS O COLMAJIbHBIX HOPMax W MPaBHJIaX MEXKJIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATENbHOCTH NPHU CO3JAAHMM y4EOHBIX
MIPOEKTOB, PEIICHUH Y4E€OHbIX U TO3HABATENbHBIX 3aJla4, BBIMNOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

COCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI
JPYTHUX MPU aHAINU3€E PA3IMYHbBIX BUJIOB YU€OHOH JESTEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

LEHHOCTHOTO OTHOIIECHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEUI0 OTEUEeCTBEHHOU
XUMUH;

YBaXEHUSI K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHSI HAYKU €CTh Pe3ylbTaT JJIUTEIbHBIX HAOIIONCHHUIM,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpECa W TIO03HABATENIbHBIX MOTHBOB B IIOJYYEHUM M IOCIEAYIOUIEM aHaJu3e
UH(GOPMALIMK O IEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallUM, CBSI3aHHbIE C XUMHUYECKUMH SIBICHUSIMU, U
OPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE ITOBEJCHHUE M IMOCTYNKM CBOHUX TOBApHUIIEH C MO3ULIMIA
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBUI ITUX MMOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:



MOHMMAaHUs LEHHOCTEW 370pOBOrO M 0O€30MacHOro oOpas3a KXU3HH, HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3NYECKOMY U TICUXUYECKOMY 370POBBIO;

coOmroneHnst mpaBuil 6€30MacHOTO OOpaIeHus] C BEMIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIESITEIHHOCTH;

MMOHMMAHUSl I[IEHHOCTU TMPaBWJ HWHIWBHUAYaJbHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUSI B CUTYAIUSX, YTPOKAIOIIUX 30POBBIO U KU3HU JIHOJICH;

OCO3HAHUS TOCNEICTBUA W HEMPHATHS BPEIHBIX MPHUBBIYCK (YHMOTPEOIICHUS aJIKOTOJI,
HapKOTUKOB, KypEHHUS);

5) Tpy1oBOro BOCHIUTAHUSA:

KOMMYHHUKATUBHOM KOMITIETEHTHOCTH B Yy4e€OHO-HCCIIEOBATEILCKON JEATEIHHOCTH,
0O0I11I€CTBEHHO TOJIE3HOM, TBOPUECKOUN U IPYTUX BUAAX JIEATCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3aJlad COIMAIbHOMN
HaIIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YyUEHHUIO0 MPOQPECCHil pa3InyHOrO poAa, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaKEHUSI K TPYAY, JIOASIM TpyAa U pe3ylnbTaraM TPYIOBOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBHAYaJbHOM TPaeKTOpUU OOpa30BaHMs,
Oynymieit mnpodeccun € peanusalid  COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C  Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[EJIECO00pa3HOr0  OTHOIICHUST K  TOpUPOAE, KaK  HCTOUYHHKY
CYILIECTBOBaHMS )KM3HH HA 3E€MIIE;

MOHMMAaHUS  [IMOOAJIBHOTO  XapakTepa  HAKOJOTMYECKUMX  MpoOjeM,  BIMSHUSA
AKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOIHOMN U COIIMATBLHOMN CPEIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTWXKEHUM XUMUHU [JIl pELICHUS
BOIIPOCOB PAllMOHAIBHOTO MPUPOAOIIOIB30BAHUS;

AKTUBHOTO HEMPUSTHUS NEUCTBUNA, MPUHOCIIIUX BPE OKpYXKarollel MpUPOTHON cpere,
YMEHUSI POTHO3UPOBATH HeOIaronpusiTHbIE AKOJIOTUYECKUE MOCJEICTBUS
MPEINPUHUMAEMBIX I€MCTBUH 1 MPEIOTBPALIATH UX;

HaJIMYUs Pa3BUTOTO DKOJOTHYECKOTO MBIILICHUS, YKOJIOTUYECKOU KYJIBTYphl, OIbITa
NEATEIbHOCTH  DKOJIOTMYECKOM HaANpaBICHHOCTH, YMEHUS PYKOBOJACTBOBAaTHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM MPaKTUKE, CIIOCOOHOCTU M yMEHUs
AKTUBHO MIPOTHUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHOMN MPAKTUKU;

MMOHMMAaHMS CHENU(PUKH XUMHM KaK HayKd, OCO3HaHMs €€ poii B (POPMHUPOBAHUU
palMOHANIBHOTO HAYYHOIO  MBIIUIEHUS, CO3JaHUM LEJOCTHOTO TMpelCTaBieHUus 00
OKpYXKaloIlleM MHpE KaK O €JIMHCTBE MPHUPOJLI M 4YeJIOBEKa, B TO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pellieHUH Npo0ieM COXpaHEHUs MPUPOTHOTO PAaBHOBECHSI;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOM IUBWIM3AIMHU: B €&
I'YMaHHUCTUYECKON HANpaBIE€HHOCTH M BaXKHOM POJIM B CO3JJaHUU HOBOM 0a3bl MarepuaibHOU
KYJIBTYpbl, pPEHICHUU TI00abHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM U DKOJOTMYECKOM OE30MacHOCTH, B Pa3BUTUU
MEJIUIINHBI, 00ECTICUCHUH YCJIOBUHM YCIICIIHOTO TPY/a M SKOJIOTHYECKH KOM(OPTHOMN >KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBCHHO-HAyYHOW TI'PaMOTHOCTH: TIOHUMAaHHUSl CYIIHOCTH METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJy4YaeMble 3HAHUS
JUIsl aHaiu3a W OOBSCHEHHUS SIBICHHM OKpPYXKAIONIEr0 Mupa M MPOUCXOIAIIUX B HEM
U3MEHEHHUM, yYMEHHUs JieJaTb OOOCHOBaHHBIE 3aKIIIOUEHUSI HA OCHOBE HAy4YHbIX (PAKTOB U
MUMEIOIIUXCS IAaHHBIX C LEJBIO MOJTYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XMUMHUYECKHWE 3HAHMS [UJISl pEeLIeHUs
npo0JieM B peaibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpECca K MO3HAHUIO U HCCIIE0BATENbCKOM 1€ TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBAaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM IO XUMHHM B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTIMU;



WHTEepeca K OCOOCHHOCTSIM Tpyla B pa3IUyHbIX cdepax mnpodeccunoHambHON
TESITETbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4E€OHOro mpeameTa «XHUMHs» Ha YpOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIEC ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCUUILITUHAPHbBIC
(MexXTnpeaMeTHbIe) OOIICHAyYHbIE MOHSATHUS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOM KapTHUHBI
MUpa U cneluduKy METOIOB MO3HAHUS, UCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, DHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, HAy4yHbId (aKT, MPUHIIMI, TUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENOBaHUE, HAOMIONEHNEe, U3MEPEHUE, YKCIEPUMEHT U
Jpyrue);

yHUBEpCalbHble  ydeOHble  JedcTBUs  (ITO3HABaTeJIbHbIE,  KOMMYHHUKATHUBHBIC,
pErylaTuBHbIC), oOecneunBaronie (HopMupoBaHue (PYHKIIMOHAIBHOW TIPaMOTHOCTU H
COIIMAIbHON KOMITETEHIIMH 00Yy4arOIINXCS;

CIIOCOOHOCTh ~ OOYYaOIIMXCS  UCIOJB30BaTh  OCBOEHHBIE  MEKIUCIUITMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIC JCHCTBUS B MO3HABaTEIIbHOW H
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAJIbHBIMU YYEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiajeHne yHMBepPCAJIbHBIMU YUeOHBIMY IMO3HABATEILHBIMU ACHCTBUSIMH:

1) 6a3oBble JJOrHYecKHe JeiCTBHS:

CaMOCTOSTENIbHO (OPMYIIUPOBaTh W aAKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMarpuBarh;

ONpENEATh LN JESITENIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTUIKEHUS,
COOTHOCHUTB PE3YJbTaThl IEITEIHLHOCTU C TOCTABICHHBIMU LEISIMU;

WCIIOIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble NPU3HAKKM TMOHATHA M YCTaHABIMBATh HX B3aWMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOIIUE TTOHITHS 1JI1 O0BSICHEHUS OTIEIbHBIX (DAKTOB U SBIICHUIA;

BBHIOMPATh OCHOBAHHUS M KPUTEPUU I KIACCU(DUKAIIMU BEIIECTB M XUMUYECKHX
pEaKLNiL;

YCTaHABJIMBATh TPUUUHHO-CJIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

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

MPUMEHSTH B TIPOIIECCE TTO3HAHUS, UCTIONIb3YyEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeTI, TIPEOOpPa3OBBIBATh MOJCIBbHBIC MPEACTABICHUS — XWMHUYECKHH 3HaK (CHMBO)
DJIEMEHTa, XUMHUYecKash (opmyrna, ypaBHEHHE XHMHUYECKOW pEaKIu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M TMPAKTUYECKHX 3a7a4, MPUMEHSITh Ha3BaHHBIC MOJEIbHbIE
NPEACTABICHUS JJIs BBISIBICHUS XapakTEPHBIX MPU3HAKOB H3y4aeMbIX BELIECTB H
XUMHUYECKUX PEAKIUN.

2) 6a3oBbIe MCCJIEI0BATEILCKIE AeiiCTBUSI:

BJIQJIETh OCHOBAMU METOJ/IOB HAyYHOTO MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUN;

dbopMmynupoBaTh IEIW W 3aJa4dl  KCCICJOBAHMS, WCIOIL30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYITMPOBAaHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TIO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

BIAJIETh HABBIKAMH CAMOCTOSITEJILHOTO TUIAHUPOBAHUSI W MPOBEJACHUSI YUYEHUUECKUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHS  HAOMIOmaTh 3a  XOJAOM  Ipoliecca,
CaMOCTOSITEIbHO TIPOTHO3UPOBATH €r0 pe3yibrar, (HopMynrpoBaTh OOOOIICHHUS] W BBIBOIBI
OTHOCHUTETFHO JOCTOBEPHOCTH pE3YJIBTaTOB HWCCIENOBAaHUS, COCTAaBISAThH OOOCHOBAHHBIN
OTYET O MPOJIETAaHHON padoTe;

MpUOOpETaTh OMBIT YYEHUUYECKON HCCIENOBATEIbCKOW W TMPOEKTHON JESITEIBHOCTH,
MPOSIBIIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB MTO3HAHUSI.

3) pabora ¢ unpopmanmei:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOUYHUKAX UHGOpMAIMK (HAYYHO-TIOMYJIApHAs
JUTepaTypa XUMHUYECKOTO COIEpXKaHHs, CIpaBOYHble mocolOusa, pecypcsl WHTepHeTa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUYNBOCTb;

dbopMynHpoBaTh 3ampoCchl U MPUMEHSTHh PA3IUYHbIE METONAbI MPU TOHCKE W OTOOpE
uH(pOpMaIH, HeOOXOTUMOM ISl BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

npUOOpEeTaTh OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIIOTUN U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QOpMy TMpeacTaBieHus UHGOpMAIIH
(cxemsbl, rpauKu, AUArPaMMBbI, TAOIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAay4YHbId SA3BIK B Kaue€CTBE CpPEACTBA MpU pabdoTe C XHUMHYECKOU
uHpOpMaIUEil: MPUMEHATh MEXIpeaIMeTHbIe ((PU3NYecKue M MaTeMaTUdecKue) 3HAKU U
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATypPbI, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAVISITHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMBI B XOZ€ AUAJIOTa H/WIHA TUCKYCCHH,
BBICKA3bIBaTh HJeH, (HOPMYIUPOBATh CBOM TPEAJIOKEHUS OTHOCHUTENIBHO BBITIOJTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIbHOM AESATENbHOCTH, MOITYYEHHBIX
CaMOCTOSATEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM padOThl MO HCCIEAOBAHHIO CBOWCTB HM3YyYaE€MbIX BEILECTB,
peanu3auud y4eOHOro mpoekTa U (OpMyIMpOBaTh BBIBOABI MO PE3YyJbTaTaM IMPOBEIEHHBIX
MCCIICIOBAaHUN MyTEM COIIACOBAaHMSI TIO3ULIUM B X0J1€ 0OCYXKJIEHUSI 1 OOMEHA MHEHUSMH.

Ogi1ajieHHe YHHUBEPCAJIbHBIMH PeryIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSATENIbHO ITUIAHUPOBATh U OCYUIECTBISATh CBOIO IMO3HABATENbHYIO JIEATEIbHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeajaraeMblid aJITOPUTM JE€HCTBUN MPU BBHIMOJIHEHUH YYEOHBIX U UCCIEA0BATEIbCKUX 3a/1ad,
BBIOMpATh Hanbosee 3(pPEeKTUBHBIN CIIOCOO UX PEHICHUS ¢ YYETOM MOJYyUYE€HHs] HOBBIX 3HAHHUM
O BEIIECTBAX U XUMHUYECKHUX PEAKIIHIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH [JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[TpenmeTHbIE pe3ynbTaThl 0OCBOCHUS Kypca «OpraHudeckass XUuMHUs» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIECH €CTECTBEHHO-
HayyHOW KapTUHBI MHpA, POJIU XUMHHU B TMO3HAHWUU SIBIGHUM TPHUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJABTYPbHl JTUYHOCTH, €€ (PYHKIIMOHAJIBbHOW TIpaMOTHOCTH, HEOOXOAMMOM IS
pelieHrsT MPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPELE;

BJIAZICHUE CHUCTEMOM XHWMHWYECKUX 3HAHUK, KOTOpPAS BKIIKOYAET: OCHOBOIIOJATAIOIINE
MOHATUS (XMMHUYECKUU DJIEMEHT, aToM, JJICKTPOHHass oO0o0JIoYKa aroma, MOJeKya,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBSI3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpaliéHHasi), MOJb, MOJISIpHAsE Macca, MOJSPHBINM 00BEM, YIIIEpOIHBIN
CKeJIeT, (PyHKIMOHalbHAs Tpymmna, paiukai, W30MepHusi, U30MEpbl, TOMOJIOTMYECKUN psil,
TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA U a30TCOAEpKAIIUE COCIUHEHUS], MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYISIPHBIE COEIMHEHHMs); TEOPUHM M 3aKOHBI (Teopus
CTpO€HHUsI oprannueckux BemecTB A. M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SA3bIK XMMHUH; MHUPOBO33PEHUYECKUE 3HAHHUS, JICKAILKUE B
OCHOBE MOHUMAHMSI PUYUHHOCTU U CUCTEMHOCTH XMMUUYECKUX SBJICHUN, (DAKTOIOTHYECKUE
CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUHU U OE30MaCHOM HCIIOIb30BAHUU Ba)KHEHIINX
OpraHUYeCKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;



chOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHblE  TMPU3HAKH  TMOHSATHUH,
YCTaHABIMBAaTh UX B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS MPU OMHUCAHUU
COCTaBa, CTPOCHMS U NPEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpami¢HHON) (OpMyn OpraHu4ecKux
BEIIECTB W YPAaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHMYeCKUX BEIIECTB I WUIIOCTPAlMM WX XUMHUYECKOTO W MIPOCTPAHCTBEHHOIO
CTPOCHHS;

cOpPMUPOBAHHOCTh ~ YMEHUW  yCTaHABIWBAThb  MPUHAIJICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OMpeneiaéHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COCAMHEHMs), JaBaTb WM Ha3BaHHUS IO  CHUCTEMAaTUYECKOU
Homenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBUAIBHBIE HAa3BaHHUS OTICIBHBIX
OpPraHMYECKUX BEIIECTB (ITHJICH, MPOMUJIICH, alleTUICH, STUICHIIIUKOIb, TIUIEPHUH, (EHOT,
dopmanpaerua, auneTaidbAerull, MypaBbHHAs KHUCJIOTA, YKCyCHash KHCIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, [III0K03a, PpyKTO3a, Kpaxmall, HEeJUII0I03a, INIHIHH);

c(hOpMHPOBAHHOCTh YMEHHUS OMPENENATh BUIAbl XUMUYECKON CBSI3M B OpPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUSI TEOPUU CTPOEHUS OPTaHUYECKHX
BemectB A. M. byTtiiepoBa 17151 00bCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MACChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHMI XapakTEepU30BaTb COCTaB, CTPOEHUE, (U3HYECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIIACCOB OPraHUYeCKUX
BelecTB (METaH, 3TaH, ATWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTwiOyTamuen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJEIu]l, MypaBbUHAs U
YKCYCHasl ~ KHUCJIOTBI, [JIIOKO3a, Kpaxmayi, IeJUI0I03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBATh TEHETHUUECKYIO0 CBA3b MEXJIYy HUMU YPaBHEHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOPMHPOBAHHOCTh YMEHHUSI XApaKTEPU30BaATh HCTOYHHMKHU YIJIEBOJOPOAHOTO ChIPhS
(HedTh, MPUPOAHBIM Ta3, yroib), COOCOOBI UX MEPEPadOTKH M MPAKTHUECKOE MPUMEHEHHE
MPOAYKTOB MepepadoTKu;

c(hOpMHPOBAHHOCTh YMEHHUI NPOBOAMTH BBIYMCICHHUS MO XUMUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEUIECTB MJIM MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX MeETOAaX
HAayYHOIO MO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM IpPH H3YyYEHUHU BEIIECTB M XUMHUYECKHX
ABlIeHUA  (HaOMIOnmeHue, U3MEpEHUe, OKCIEPUMEHT, MOJECIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHbIE XHWMUYECKHE 3HAHUSA JUIsl NPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallMAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYAOBaHHMEM, a TaKXkKe TMpaBuiia oOOpalleHuss C BeUIECTBAMHU B
COOTBETCTBHUH C UHCTPYKIUSMH IO BBITIOJHEHUIO TAOOPATOPHBIX XMMHUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHnsT OPraHUYeCKUX BEIEeCTB MPHU HArPEeBaHUU, MOJYUYECHUE STUJIEHA M U3y4YEHUE
€ro CBOICTB, KaueCTBEHHbIC PEAKIIMM OPraHUYECKUX BEIIECTB, JACHATypalusi OEJIKOB IpH
HarpeBaHWM, LIBETHbIE pEaKIUK OEJKOB) B COOTBETCTBMM C MpaBWIAMHU TEXHUKU
O0e3omacHOCTH TMpu OOpalleHHWH C BeleCTBAaMHM M JaOOpaTOpHBIM  00OPYIOBaHUEM,
OPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opME 3alucH ypaBHEHUU
COOTBETCTBYIOLIUX PEaKLUN U (POPMYINPOBATh BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUM KPUTHUUECKH aHAIM3UPOBATh XMMHUECKYI0 HMH(POpMAIHIO,
IOJYy4YaeMyl0 U3 Ppa3HbIX HCTOYHHUKOB (cpencTtBa MaccoBo uHpopMmanuu, HHTepHET u
JPYTHX);

c(OpPMUPOBAHHOCTb YMEHHMI COOIONaTh MpaBUa 3KOJIOTMYECKH LIEJIECO00pa3HOro
HOBEJAEHUSI B OBITY M TPYIOBOM NEATEIBHOCTU B ILIENIAX COXPAHEHMsI CBOErO 370POBbs U
OKpYKaroled IPUPOIHON CPEbl, 0CO3HABATH ONACHOCTh BO3ACUCTBUSA HA KUBbIE OPraHU3MBbI
ONPENENEHHBIX OPraHUYECKUX BEIIECTB, NMOHMMAas cMbIca nokasarens IIJIK, moscHATe Ha



npuMepax CHocoObl YMEHBIICHHS M TPEJOTBPAIICHUS HX BPEIHOTO BO3IEHCTBUS HA
OpPraHH3M YEJIOBEKA;

U1 O0Yy4aroIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI: YMEHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

IJI CHENBIX M CIA00BUAALIIMX OOYYaroIUXCsA: YMEHHE MCIOIb30BaTh pEIbeHO-
TOYEUHYIO cucteMy ob6o3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE peE3ynbTaThl OCBOEHHS Kypca «OOIas W HeopraHuyeckass XHUMHs»
OTpaXkaloT:

c(OpPMUPOBAHHOCTh TPEACTABICHUI: O XHUMHUYECKONW COCTaBISIONIEH €CTEeCTBEHHO-
HAy4YHOM KAapTHHBI MHpA, POJIM XMMHUU B TO3HAHHWM SIBJICHUN MPUPOABI, B (POPMHUPOBAHUH
MBIIUICHUS] U KYJIBTYPbl JTUYHOCTH, €€ (PYHKIMOHAIBHON TpaMOTHOCTH, HEOOXOTUMOM s
pelIeHus] MPaKTUYECKUX 3a7ad W SKOJOTMYEeCKM OOOCHOBAaHHOIO OTHOUIEHUSI K CBOEMY
3JI0pPOBBIO ¥ IPUPOJTHOM CpEIE;

BIIQJICHUE CHCTEMOM XHMMHWYECKMX 3HAHHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XMMHYECKUH IJIEMEHT, aToM, W30ToIl, S-, P-, - BIEKTPOHHBIC OpOUTAU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O00BEM, BaJ€HTHOCTh, AMEKTPOOTPHULIATEILHOCTD, CTENECHb
OKHUCJIEHUSI, XHMHYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAss pEeUETKa, THUIBI XHUMHUYECKUX PEaKLMi, pacTBOp, 3JIEKTPOJIUTHI,
HEAIEKTPOIUTHI, SJEKTPOIUTHUECKAST JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peakUuu, XUMUYECKOE paBHOBECHE); TEOpPUM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKOM auccoluanny, nepuoandeckuid 3akoH [[. WM. MengeneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3AKOH COXPAHEHMS U MPEBPACHUS SJHEPTUU NPU XUMUYECKHUX
peaKklMsiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS,
JeXallie B OCHOBE IMOHMMAaHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHUI,
(aKTONOTrMYEeCKUE CBEJIEHUd O CBOWCTBax, COCTaBe, IOJY4YEHHMHM U  0O€30MacHOM
WCIIOJIb30BAHUM  BAXKHEWILIMX HEOPraHWYECKUMX BEUIECTB B OBITY W MNPAKTUYECKOU
NEeSATEIbHOCTH YEJIOBEKA;

c(hOPMHPOBAaHHOCTh ~ YMEHUW  BBISIBISTH  XapaKTEpHbIE  MPU3HAKU  TOHSATHUH,
YCTaHABJIMBaTh UX B3aMMOCBS3b, UCIOJIB30BATH COOTBETCTBYIOLIME MOHSTHS MPU ONMHUCAHUU
HEOPTraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(pOpMUPOBAHHOCTb YMCHHH HCIOIB30BATh XUMUICCKYIO CHMBOJIHKY Il COCTABIICHIS
?nopMyn BEIIECTB M YPaBHEHUU XUMHUYECKHX PEaKLMd, CHUCTEMaTUYECKyI0 HOMEHKJIATypy

IUPAC) 1 TpuBHaibHble Ha3BaHWs OTIEIbHBIX HEOPTaHMYECKMX BELICCTB (YrapHbId ras,
VIJIEKUCIBIA Ta3, aMMHaK, raméHasi U3BeCTb, HEeram€Has U3BECTh, MUThEBAs CONA, MUPUT U
IpyrHe);

c(hOpMHPOBAaHHOCTh YMEHUW OIpEAeNATh BAJICHTHOCTb UM CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XHMHUYECKOM CBSI3U
(KoBaJIeHTHAs, UOHHAs, METAJUTMYECKas, BOAOPOHAs) B COCAUHEHUAX, TUIl KPUCTAJUTMYECKOM
pEIETKM KOHKPETHOTO BeUlecTBa (aromMHasi, MOJEKYJspHasi, HOHHAs, MeTaJUIM4ecKas),
XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX COCTUHEHUN;

c(OpMHPOBAaHHOCTh YMEHUM yCTaHABIMBAaThb MPUHAIJICKHOCTH HEOPraHUYECKUX
BEIIECTB 10 UX COCTABY K ONPENEIEHHOMY KJIACCy/TpyIIe COeAMHEHUH (MPOCThIE BEIIECTBA —
METaJUIbl 1 HEMETaJUIbl, OKCHJIbI, OCHOBAHHUSI, KUCJIOThI, aM(POTEpPHBIE TUAPOKCUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHMH pacCKphIBaTh CMBIC]I TMepuoandeckoro 3akona JI. U.
MengeneeBa U JEMOHCTPUPOBaTH €ro  CHUCTEMATHU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
IPOTrHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHYECKHUX A1eMeHTOB |—4 nepuonos llepuonnueckoid CUCTEMbBI XUMUYECKUX 3JIEMEHTOB /1.
W. Menpeneera, UCHOIb3ys HMOHATUS «S-, P-, d-2JIEKTPOHHBIC OPOUTATIHY, «IHEPTETUUCCKHE
YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HUX
COEMHEHUH IO neprogaM u rpynnam l[lepuonnueckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB /.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATH CYLIECTBOBAHUE



TCHETHYECKOW CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIIBIO ypPaBHEHHM
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU TI0 PA3THUYHBIM
MpU3HaKaM (YHCIIy W COCTAaBy pEarupyroldx BeMIECTB, TEIIOBOMY 3(h(EKTy peakium,
W3MCHCHHUIO CTCTICHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH PEAaKIUW, YYaCTHIO
KaTaiu3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUW COCTABIATh YPABHCHHUS PEAKIUA Pa3IUIHBIX THUIIOB,
MIOJIHBIE W COKpAIIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYHWTHIBAasl yCIIOBHUS, MPH
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIMH, TOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTaHWYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM MyTEM HWOHBI,
MIPUCYTCTBYIOITHE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHHUS 3JIEKTPOHHOIO OajlaHCca 3THX
peaKkuui;

c(hOpMUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU pEaKIUU
OT pa3JInYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUYECKHE MPOLIECCHI, JIeKAIIUE B
OCHOBE  IPOMBINUIEHHOTO  TOJYYEHHS  CEpPHOM  KHUCIOThI, aMMHakKa, a  TaKke
c(hOpMUPOBAHHOCTH TPEACTaBICHUU 00 OOIMX HAYYHBIX MPUHIMMIAX M HSKOJIOTHYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUMCICHUS C HCHOJIb30BAHUEM IOHSATHUS
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWW Tra30B MPU XUMHUUYECKUX
peaKIusaX, MacCchl BElEeCTBA WK 00BhEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
Ui 00BEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO (P (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MaCChl BEUIECTB, TPEBPAILCHUA U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON TTOCYI0M U
7a00paTopHBIM  OOOpYIOBaHUEM, a TakKXKe IMpaBwia oOpalleHus C BellecTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU MO BBIMOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOPMUPOBAHHOCTh YMEHUU TUIAHUPOBATh U BBIMOJHATH XUMHUUYECKUNA DKCIIEPUMEHT
(pa3nokeHue TEpPOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTallu3aTopa, OMPEIETICHUE Cpeabl
pPacTBOPOB BEIIECTB C IIOMOIIBK) YHHUBEPCAIBHOTO HWHAMKATOPA, BIWUSHUE Pa3TUUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIuu, PEakiMd HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, KapOOHAT- W XJOPUI-aHUOHBI, HAa KaTUOH aMMOHHS, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metamb»y U «HeMetamib») B COOTBETCTBUM C
MpaBWJIaMM TEXHUKH O€30MaCHOCTH MpU OOpallleHUH ¢ BEIIeCTBAMH U JabOpaTOPHBIM
000pynOBaHUEM, MPEJCTABIATh PE3ylbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpPaBHEHUH COOTBETCTBYIOIIMX peakiuid U (OpPMYIHpPOBaTh BBIBOJALI Ha OCHOBE ITHX
pEe3yIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HMH(MOpMAIIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICcTBAa MAacCOBOM KOMMYHUKaluu, VHTEpHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUH COONIONATh TMpaBUjIa HKOJOTMYECKH I€JIeCO00pa3HOTOo
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIENSAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Karollel MPpUPOAHOMN Cpe/lbl, 0CO3HABATH ONACHOCThH BO3JCHCTBUS HA JKUBBIC OPTraHU3MBbI
ONpEAECIEHHBIX BEIIECTB, MOHUMAs cMbica Tokazarensa I[I/IK, moscHate Ha mnpumepax
crocoObl YMEHBILIEHUS W TPEeNOTBpAIllEHUs] HMX BPEAHOTO BO3ACHCTBUS HA OpraHu3M
YEJI0BEKA;

JUtsl 00y4arOIIMUXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbsI: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CHAa0OBUAAIIMX OOY4YalOIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOUYCUHYI cucTeMy o0Oo3Hadenuid JI. bBpaiins s 3anucu  XuUMUYeCcKux  (Hopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DeKTpoHHbIE (H(POBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMBbl Koutpoasusl | Ipakruyec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannyeckoi Xxumuu. Teopust CTpOeHHs
1.1 PEIMET Op ! Pt CIp 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. bytieposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHblE YITIEBOAOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBoAOPOIbI: aJKEHBI, aJIKaIUEHBI,
2.2 pedl . HOPOA A 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 Apomarnyeckue yriaeBo10pObl 2 bu6mmoreka L1OK https://myschool.edu.ru/
[TpupoHbIE NCTOYHUKY YTIICBOAOPOIOB U X
2.4 prpon a8 AOPOA 3 1 bub6mmoreka 1{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pa3znen 3. Kuciopoaconep:kamiue oprannyeckue coenHeHus
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6oHoBble kucaoThl. CioxkHbIE 3(pupsl 1 bubnuoreka LHOK https://myschool.edu.ru/
3.3 YrneBobl 1 bubaunoreka [1OK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMuHBL. AMHHOKHUCITOTBI. benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
Utoro mo pazgeny 3
Pasnen S. BeicokoMoJieKy /IsipHbIe COeIMHEHHUS
5.1 [Tnactmaccel. Kayayku. Bonokna 2 bubnuoreka LHOK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM(ppoBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Kontpouabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproauueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4deckux anementon /1. M. 3 bu6mmoreka IIOK https://myschool.edu.ru/
Meuneneesa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB 4 bubnuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka [1OK https://myschool.edu.ru/
Pasnen 2. Heoprannuyeckasi Xumust
2.1 Merauibl bubmuoreka [1OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPTraHUYECKUX U OPTaHUYECKUX BEILIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N Kosmmuects 3
e JIEKTPOHHbIe UG poBbIe
Tema ypoka 0 JacoB P i pp
n/n Jara o0pa3oBaTeJibHbIE pecypchl
Bcero
1 [Ipenmer opraHnyeckoi XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE 1 bubnmoreka ITOK https://myschool.edu.ru/
Teopust ctpoeHus opranndeckux coenunennii A. M. bytneposa, eé
2 P P P YIIep 1 bubauoreka IIOK https://myschool.edu.ru/
OCHOBHBIE MOJOXKEHUS
[TpencraBnenue o kiiaccu(ukaluy opraHuyeckux Bemects. Homenkiarypa
3 P ¢ p P 1 bubauoreka IIOK https://myschool.edu.ru/
(cucremarnueckasl) ¥ TPUBHUAJIbHBIE HA3BAHUS OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuotexa LIOK https://myschool.edu.ru/
5 Meras 1 3TaH — NPOCTENIIME TPEACTABUTEIN AJIKAHOB 1 bubmuotexa LIOK https://myschool.edu.ru/
6 AJTIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE MPEACTABUTEIN ATKEHOB 1 bubmmoteka IIOK https://myschool.edu.ru/
8 [TpaxkTrueckas pabora Ne 1. «IlonydyeHue sTuIeHa U U3y4EHHE €0 CBOWCTB)» 1 bubnuorexa LHOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metmnOyraguen-1,3. Ilonydenue
9 yral yral v 1 bu6mmoteka 1{OK https://myschool.edu.ru/
CHUHTETHUYECKOTO KaydyKa U PE3UHBI
AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH ps.
10 L. P pAA 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlleTuieH — MpoCTEeNIINM MpeICcTaBUTENb AIKUHOB
11 Bpluncnenus o ypaBHEHHUIO XUMUUYECKON PEaKLIUU 1 bubnuoreka IIOK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 U ToIyoJl. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
['eneTnyeckas CBSA3b YIIIEBOIOPOIOB, MPUHAIIEKAIINX K PA3INYHBIM
13 A HOPOA puHal = P 1 bubmoreka [1OK https://myschool.edu.ru/
KJ1accam
[TpupoaHbIe HCTOYHUKH YITIEBOAOPOAOB: MIPUPOIHBIN ra3 U MOMYTHHIE
14 PHp 4 AOPOI . PHpOst vt 1 bub6mumoteka 1HOK https://myschool.edu.ru/
He(TsAHbIE ra3bl, HeQTh U NPOIYKTHI €€ MepepadoTKH
[IpupoaHbie HCTOUHUKH YIIIEBOIOPOAOB: IPUPOIHBIN Ta3 U NOMYTHbIE
15 prpon yr HOPOA PHpOX vt 1 bubmuoreka L1OK https://myschool.edu.ru/

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

17 [IpenenpHble OIHOATOMHBIE CIUPTHI: METAHOJ U ATaHOJI. BojgoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: FTUICHIJIMKOIb U TIIULIEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
DeHoJI: CTPOCHUE MOJIEKYIbI, PU3NUECKUE U XUMUUECKUE CBOMCTBA,

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

20 Anpreruasl: GopMaIbACTHIl U aleTalbIeTHa. ALIETOH 1 bubnmuoreka LIOK https://myschool.edu.ru/
OaHOOCHOBHBIE MpeieNibHbIe KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

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

22 [TpakTrueckas paborta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTBI» 1 bubmuotexa LIOK https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAs KUCJIOTHI, KaK MPEACTABUTENIH BBICILIUX

23 P pedl 1 bubmuoreka L1OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MpbL1a Kak COJIM BBICIITUX KAPOOHOBBIX KUCIIOT, KX MOIOIIIEE JICHCTBHE 1 bu6mmoreka I1{OK https://myschool.edu.ru/
Cnoxsbie 3(UphI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponu3

25 butp POHSBOHEIE Kap P 1 Bubmorexa LIOK https://myschool.edu.ru/
CJIO’KHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoJoruuecKas poiib KUPOB 1 bubmuoreka LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccuukanusa. BaxkHeiie npeacTaBuTeNN: TIIOK03a,

27 g Purcan pedt 1 bubmuoreka L1OK https://myschool.edu.ru/
bpykTo3a, caxapo3a

28 Kpaxman 1 nemnosno3a Kak IpUpOJHbIE TIOJTUMEDHI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponpHas pabora no pazneny «Kucnopozaconepxaiiue opraHnyeckme

29 P p pasaeiy POACOREPHAtL p 1 bubnuoreka IIOK https://myschool.edu.ru/
COCTMHECHUS

30 AMWHBI: METHUJIAMUH U aHUJIUH 1 bubnuoreka IIOK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTepHbIe OPraHUYECKUE COETUHEHUS, UX

31 Gorep p s 1 bubnuoreka IIOK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npUpoaHbIE BBICOKOMOJIEKY/ISIPHBIE COCAUHEHUS 1 bubnuoreka I{OK https://myschool.edu.ru/

33 OCHOBHBIE TOHATHUSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUI 1 bubmmoteka [{OK https://myschool.edu.ru/
OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYIIIPHBIX COSINHEHUH.

34 A YAp A 1 bubmoreka [1OK https://myschool.edu.ru/
[InacTmacchel, KaydykH, BOJIOKHA

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

KoanuecTnB Jlara
Ne DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka 0 1acoB H3y4eH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

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

2 P p ! . 1 Bu6miorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, uX CBI3b C COBPEMEHHOM TEOPUEH CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX JIEMEHTOB U UX

3 COCIMHEHUH 10 rpyIIaM U repruojaM. 3Ha4YeHUE EPUOANIECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
cucTeMbl XUMHUYECKuX d1eMeHToB .M. MenneneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XUMHUECKas CBA3b, €€ BUbl; MEXaHU3MbI

4 p N ’ ’ 1 bubmuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBaJIEHTHOU cBs3U. BogopoaHas cBs3b
BanentHoctb. DnekrpoorpunarenbHocTh. CTeneHb okucieHus. Bemecra

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

6 P P P 1 bubnuoreka L1OK https://myschool.edu.ru/
MaccoBas 107151 BELECTBa B pacTBOPE
Knaccudukanns 1 HoMmeHKIIaTypa HEOPraHMYECKUX COCTMHEHUH.

7 ¢ P P 1 bubmoreka 11OK https://myschool.edu.ru/
['eneTnyeckas CBSI3b HEOPraHMUYECKUX BELIECTB, PA3IUUYHbBIX KJIACCOB
Knaccugukanus XuMHUuecKuX peakiuii B HEOPraHMUECKol 1 OpraHuYecKoil

8 XUMHH. 3aKOH COXPaHEHUS MAacChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuorexa LHOK https://myschool.edu.ru/
MPEBpALIEHMS] SHEPTUU IPU XUMHUECKHUX PEAKIUIX

9 CxopocTts peakiun. O0paTiumbie peakini. XUMUYeCKOe PaBHOBECHE 1 bubmmoteka IIOK https://myschool.edu.ru/
[Tpaktuueckas padora Ne 1. «BiaustHue pa3nuuHbIX GaKTOpPOB Ha CKOPOCTh

10 P . P P ¢ P P 1 bubmuoreka LIOK https://myschool.edu.ru/
XUMHYECKON peakium»
OnekTponutryeckas auccoruanus. [lIoHsTHe 0 BOJOPOIHOM MOKa3arese

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

12 . p P 1 bubmumoteka 1HOK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB COJIEH

13 KontponpHas pabora no pazneny «TeopeTnueckue OCHOBbI XUMHU 1 bubnuorexa LHOK https://myschool.edu.ru/
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Meraiuel, ux nojioxxeHue B [lepruoguyeckoin cCHCTEME XUMHYECKHUX

14 anemenToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTpOeHUs aTOMOB. O01IIHe 1 bubmoreka [1OK https://myschool.edu.ru/
(du3HYEeCKrEe CBONCTBAa METAIIJIOB

15 CruiaBbl METAJIOB. DJIEKTPOXUMUYECKUHN P HAIIPSYKEHUN METaJIJIOB 1 bubnuoreka LIOK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX METAJLIOB (HAaTPUH, KA, KaJbIIUU

16 ' : : (Harpui, ’ ’ 1 Bu6muorexa LIOK https://myschool.edu.ru/
MarHui, aIIOMUHUN) U KX COCTMHCHUI

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

18 XUMHYCCKHE CBOMCTBA IUHKA, KejIe3a U MX COCAUHCHUN 1 bu6moreka I{OK https://myschool.edu.ru/
IIpaktiueckas padora Ne 2. "Penienue 3KCriepuMeHTaJILHBIX 3a1a4 10 TEME

19 P | P P 1 bubnunoreka LHOK https://myschool.edu.ru/
«Metanb»
Hemeramibl, ux nonoxkenue B [lepuonnyueckoil cuCTeME XUMHYECKUX

20 ’ P 1 bubnuoreka L1OK https://myschool.edu.ru/
anemeHToB /. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHUST aTOMOB
®du3nyecKre CBONCTBA HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha IpUMeEpe

21 P (112 pinep 1 Bu6morexa LIOK https://myschool.edu.ru/
KHCIIOpoJa, cepbl, hocdopa u yriepoaa)

22 XUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhl M UX COSAMHEHUI 1 bu6moreka 1{OK https://myschool.edu.ru/

23 XUMHYECKHEe CBOMCTBA a30Ta, pocodpa U UX COSTNHEHUN 1 bubmuoreka LIOK https://myschool.edu.ru/

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

25 IIprMeHeHre BaXXKHENIINX HEMETAJIOB U UX COEIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
0O0001eHne U cucTeMarn3anysa 3HaHuil Mo reme «HeMmeranisny.

26 BblynciieHys 1o ypaBHEHUAM XUMHUYECKUX PEaKU U TEPMOXUMUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacu€Thl
IIpaktiueckast padora Ne 3. «Pemenue dKCIIEpUMEHTAIBLHBIX 3a1a4 10 TEME

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

Hewmeramne"»

28 KontponwsHas pabora no temam «Metamnsi» u «HemeTtannsn» 1 bubnuorexa LHOK https://myschool.edu.ru/
Heopranuueckue u opranuueckue KuciaoTel. Heopranuueckue u

29 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
OpraHWYECKHE OCHOBAaHUSI
AmboTepHbie HEOPraHUYECKUE U OPTAaHMYECKUE COSTUHEHHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnueckas CBSI3b HEOPraHUYECKUX U OPTaHUUYECKUX BEILIECTB
Ponp xumun B o0ecrieueHrH SKOJIOTMYEeCKOM, YHEPTeTHICCKON 1 MTHIIEBON

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

32 [IpencraBnenus 06 00X HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO 1 bubnuorexa LHOK https://myschool.edu.ru/
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MOJIy4CHUA BaKHEHIITHX BC€HICCTB

33 YenoBek B MUpE BEIIECTB U MaTEpUAaJIOB 1 bubmmoteka [IOK https://myschool.edu.ru/
34 X¥MHS U 37J0pPOBbE YEIOBEKA 1 bubnuoreka I{OK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

» Xumus, 10 xmace/ I'abpuensa O.C., OG11iecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «/IPODAY;
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 YUUTEJIA

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

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

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

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kimacc: HacronbHas kHUTa 115
yuutens». Yacte 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 xnacc: HacTonpHast KHUATA 15
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. lenncoBa «Xumus 11 knacc noypounsie miansl o yueoHuky O.C.I'abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuutens 2018rog.

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

9.9. O.C.I'abpuensz, U.I.ocTpoymM0oB « XuMHUYECKHI SKCTIEpUMEHT B 1ikoiie 11 kmacey; - M.

Hpoda. — 2019 ron.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutemanuniehttp://www.chemnet.ru I"azeta « XumMus» v caldT s yuutens «5 uay
Ha YPOK XHUMHH»

http://him.1september.ru Enunas xomtekuus L{OP: TIpeameTHas KomIeKIus « X UMD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCIIEPUMEHTHI:

XUMMUL. KOJIJIeKHI/ISI Poccuiickoro O6H_I606p8,30BaTCJ'II>HOFO nmoprajia



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

http://www alhimik.ru Beepoccuiickas onuMmnmana mKOJIbHIUKOB 10 XUMUH
http://chem.rusolymp.ru Opranmueckast XuMusi: IEKTPOHHBIA YIEOHUK AJIs1 CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIEKTPOHHBIN YIeOHHK

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

http://www.chemistry.ru JlucraHimoHHas OJIMMITHA 1A TI0 XHMHH: TEJICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbINA TPOEKT






