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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit deneparnuuy», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MNPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydyeOHOro mpenMera «XUMHS» B 0Opa3oBaTEeNbHBIX Opranu3anusx Poccuiickoii
denepanuy, peadu3yOIIMX OCHOBHBIE O0pa3oBaTEbHbIE MIPOrpPaMMbIL, U
OCHOBHBIX TIONOXeHUM «Crparernn pa3BuTus BocnuTanuss B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/0B K pa3paboTKe MporpamMmbl 10 XUMHUHU, K OINpPEACICHUIO
oO1elt crpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHS 00ydaroUIuXcsi CpecTBaMu
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHUentyanbHble noioxenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
COJICpKaHUs, pe3ylbTaToB OOydeHHs U TpeOOBaHHM K YPOBHIO HOJArOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpPraHu3allvM, SBJISIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIy>)KHT 3aBEPIIAIOIIMM  3TAallOM  peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEeME XUMHUYECKOTO o00pa3oBaHusA. OTHU IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YEeJII0BEKa, a TaKKe OSKOJOTHMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M HIPUPOAHON cpene. Peanusyercs xumuuyeckoe oOpa3oBaHue
00yJarommXcsl Ha YPOBHE CPEIHETo OO0IIero oOpa3oBaHUs CpeICTBaMU Y4eOHOTO
npeamMera «XHMHS», CONEpPKAHHE M TOCTPOCHHE KOTOPOTO OINPENEIECHbl B
nporpaMMe MO XMMHUU € Y4€TOM cCHenupUKd HAayKH XUMUU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW JKM3HHU OOIIECTBA, a TaKkKe C y4ETOM
o0mux 1ened W TPHUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesHero oduiero oopazoBanusi B Poccuiickoit denepanum.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPAaeT OCOOYIO POJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3JJaHUHA HOBOW 0a3bl MaTepHUaNbHON KYJBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3[]aHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaloIIeM MHUpPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUSA B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTSIMU IPUMEHEHUS.



TecHO B3aUMOJAEHCTBYSI C APYTUMHU €CTECTBCHHBIMU HayKaMH, XMMHS CTaja
HEOTHEMJIEMOH YacCThI0O MHUPOBOH KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIICIITHOTO
TpyJla U >KM3HU KaxJa0oro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBlIeHA HA pPELIEHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEYECTBA — ChIPHEBOI,
IHEPTEeTUYECKOH, MUIIEBON, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBerctBUM ¢ 0O0mMMMH TEMSIMH W TNPUHIUIAMH CPEIHETO OOIIETO
obpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
W3YUYCHHUs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOIMMYI0 UM s BBIPaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMaA, IPOIAOJLKEHUS
00pa3oBaHMsI B Pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBnstomiuMu  ripeameTa  «XUMHS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOm@as W HEOpPraHuveckas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HaHUI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
opranndeckoi xumuu. GopMuUpOBaHNE NAHHOW CHCTEMBbI 3HAHWN NPU U3YYEHUU
npeaMera oOecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa comepxkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0/Ja K U3Y4YeHHI0 y4eOHOro wMarepuaia ©u 0OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBalOTCd HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPCOXUMHUYECKUX M DJIEKTPOHHBIX
IpeacTaBlieHuid O cTpoeHuu BemiecTB. CBeleHHUs 00 H3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSA B PAa3BUTHHU — OT YIJIEBOJOPOJOB J0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIWHEHWW. B Kypce OpraHM4eckol XWMHU TOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30oBaHUs MMEpPBOHAYAIbHBIC
NPEACTaBICHUS] O XUMHYECKON CBSI3M, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[logq HOBBIM YyIJIOM 3peHUss B NpeaMeTe «XuMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKU Marepuad © (PaKTOJOTHYECKHUE CBEJCHUS O BElIecTBaX U
XUMHUYEeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» O00yYaroUuMcsl TMPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,



Iy0)Ke TOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIIMH 53TOro 3akoHa — OT
0000111ar01IeH 10 OOBSICHSIONICH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUM O Ba)KHEWILMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUM, a TAKXKE O XMUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpPOTEeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMH KYyJIbTYpOJIOTUUECKUNH W TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBS3U XHUMHH C
JPYTMMHM HayKaMmH, PacKpbIBalOT €€ pPOJIb B IO3HABATEIIBHOW W IMPAKTUYECKOU
JEATeIbHOCTU 4YeJOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXEHUS K MPOLECCY
TBOpPYECTBA B O0JIACTU TECOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBATh WHGOPMAIUIO U
NPUMEHSITh €€ JUIsl TIOTIOJIHEHWS 3HAHUMW, pEIICHUS WHTEIJICKTYAbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a/1a4. B nenom coaepkanue yueOHOTO
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHS  M3YyYEHUSI OPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaJbHOE €IMHCTBO HEOPTaHWYECKOTO U
OpPraHnyYecKoro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, TO3HABAEMOCTh MPUPOJHBIX SBICHUM MYTEM OJKCIEPUMEHTa U
pelieHus] TMPOTHBOPEUYUN MEXKIy HOBBIMH (akTaMu H  TEOPETUUECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUICHUU SKOJIOTHYECKUX Mpobiem, a
TaKke MpoOsIeM cOEpeKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHKS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3agady BOCHUTAHUS, Pa3BUTUA M COLMATM3ALIMU
0o0ydJaronuxcsi TPUHATBIE TPOTPAMMON MO XHWMHHM TIOJIXOJBI K OIPEICICHHUIO
colepkaHusi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAUYCHHE s
pa3IUYHBIX BHUJOB JEATECIBHOCTH: pelIeHUs] MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOLIEH Ba)kKHOE€ MECTO B IO3HAHUU
XUMUU.

B mpaktuke mnpenogaBaHusi XMMHUHM KakK Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIero 00Opa3oBaHus, IIPU OMpPECICHUN
COJICPKATENIbHOW XapaKTepPUCTUKU I1IeJIe M3ydYeHUsi MpeaMeTa HampaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPaKTUYECKON
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4EeHUs
peaMeTa SBJISIETCS BIOJIHE ONPABIaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LEISIMH W3Y4YEHUS MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

o (opmupoBaHue CcUCTEMbl XUMUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOM
JeXAaT KIIOYeBble MOHATHUS, (PyH/IaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapakTepa, 03HAKOMJIEHHE C HUCTOpUeH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEakiui, HEOOXOAUMBIX UIsI TPHOOpETEHUS
YMEHUN OpPUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHUYECKUX SIBICHHH,
UMEIOIINX MECTO B IIPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHHUM U CIIOCOOOB ACATEINBHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
6€e301MacHOro 0OpAaIEHUS C BEIIECTBAMHU.

Hapsay ¢ aTtumM, conepkaTelibHasi XapaKTepUCTUKA LIeJeH U 3a/1a4 U3yYeHUS
peaMeTa B IporpaMme 1Mo XUMHUHM yTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpelHero oduiero oopazoBanus. Ceronns B
OpernojJaBaHui  XUMHM B OOJIbIIEd  CTENEHM OTHAETCA  MPEANOYTEHUE
IPAKTUYECKOM KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
IOJITOTOBKY BBIIMYCKHUKA 00111€00pa30BaTEIbHON OpraHM3ally, BIIAJCIOIIEro He
HA0OpOM 3HAHUM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh Croco0aMu U
YMEHUSIMU aKTUBHOI'O MOJIYYEHHUS! 3HAHUM M IPUMEHEHUS UX B pealbHOU KU3HU
JUISl pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM mnpu u3yuyeHUM mpeameTra «XUMUS» JOMHHHPYIOLIEe
3HaYeHHe NMPUOOPETAIOT TaKUE LU U 334, KaK:

ajanrtanus 00y4aroluxcsi K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOILIEIOCS MUPA,
dbopMHpOBaHHE  MHTEJUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMHU U HX
PUMEHEHUEM;

dbopMupoBaHWEe y O0OyYaroOlUMXCsl  KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUJIOB
NESATENHPHOCTH: PEIICHHs po0eM, MOMCKa, aHAIn3a U 00pabOTKHU WH(POPMAIIHH,
HEOOXOJUMBIX JJii TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMIO3HAHUM XHWMHUH, a TaKXkKe I OUEHKH C TO3ULUN
9KOJIOTMYECKON O€30MacCHOCTH XapakTepa BIUSHUSA BELIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yJarOIIMXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPHOOPETATh HOBBIC
3HAHUS [0 XUMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJI TIONCKA W aHa/n3a y4eOHOH u
HAyYHO-TIOMYJIIPHOU MH(POPMAITUH XMMHUYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydJarommxcst YOSKIEHHOCTH B TyMaHUCTHYCCKOU
HAIMPaBJICHHOCTH XMMHH, €€ Ba)XHOW DPOJM B PEHICHUH TJIOOANBHBIX MPOOIIeM
PaIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECypCOB H
COXpaHEHUsI MPHUPOTHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TakKKe MPUOOpPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWWA JJII TPUHITHS TPAMOTHBIX DEIICHUNA B
CUTYaIIUsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHHUSIMHU.

B yuebHom mnane cpeaHero oOmero oOpa3oBaHHUS NPEIAMET «XUMHUD)
0a30BOr0 YPOBHS BXOJHUT B COCTaB MpeaMeTHOUN oOnactu «EcTecTBeHHO-HAyUHbIE
IPEIMETED).

OO1mee 9yncI0 9acoB, OTBEAEHHBIX VIS U3YUCHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero obmero odpasoBaHus, cocrabisieT 68 acoB: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezeno),

B cootBercTBUU ¢ KaneHAaapHbIM rpadrkom MBOY ®enoceesckoit COLL
uM.B.M.Bepéxuna na 2024-2025 y4eOHbIi 101, IKOJbHBIM paclucaHueM
pa3paboTanHas MHOIO pabodas mporpamma o xumuu B 10 kiacce -32 gaca

( ypoku npoBojsTcs o BTOpHUKaM), B 11 kiacce -34 yaca (ypoKu OpOBOIATCS
0 TIOHEIETbHIUKAaM) OYy/IeT BHITIOJHEHA B MTOJTHOM 00bEME 3a CUET yPOKOB
MTOBTOPEHUS WUJTU 32 CYET PE3EPBHBIX YPOKOB.



COJEP XAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKOi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€Opusi CTPOEHUS OPraHUYECKHX
coenunennit A. M. bBytnepoBa, €€ ocHOBHbIE TI0JI0KeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHWYecKUX BemlecTB. [omoisorusi, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYEeCKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuUKaluu OpraHnyeckux BemlecTB. HomeHnkmarypa
OpraHUYEeCKUX COCIMHEHMH (CUCTeMaThyeckas) M TpPUBHAJIbHBIC Ha3BaHUS
BAKHEHNIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYeCKHX BEUIeCTB, HAONIOJACHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJ1aBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psan. Meran u sTtaH —
npocTelliue MNPEJCTABUTENN AalIKaHOB: (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHHs), HAXOXJIEHUE B TMPHUPOJE, MOIYyYEHUE MU
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHM psii. DTUIEH U MPOMMIEH —
OpocTeiline NpPEeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPHU3ALINH ), TOJyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psifl. ALIETHIICH
— MPOCTEHIINHA NpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE HU
XUMUYECKHE CBOMCTBA (pEaKkLUHMH T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHus), OJyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QU3NYECKHE U XMMHYECKUE CBOICTBA
(peakuuu rajJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMeHeHue. Tonyon:
cocmas, cmpoenue, ¢uzuveckue U  XuMuueckue  ceoucmea  (peakyuu
2an02eHUPOBANUsl U HUMPOBAHUS), NOLyYyeHue u npumenenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckass CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKANUMA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble UCTOYHMKU YII€BOAOPOAOB. IIpupoaHelii ra3 W IOIyTHBIC
HedTanble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBIN
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M HX IPEBpALICHUIL:
O3HAaKOMJIEHME C o00pa3uaMy IUJIaCTMAcC, KayyyKOB W PpE3HUHbI, KOJUIEKUUHU
«Hepts» u  «YTOmp», MOACIUPOBAHWE  MOJIEKYJ  YTJICBOJAOPOJIOB U
raJIor€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE ITUJICHA

Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA UCXOAHOI0 BEIIECTBA WM NMPOLYKTa PEAKLMU 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciopoacoaepxkamue opraHu4ecKue coeAMHEHUA

IIpenenbHple OMHOATOMHBIE CHUPTHL. MeETaHOJ U JTAaHOJN: CTPOECHHUE,
bu3znueckue M XUMHYECKHE CBOWMCTBA (peaklUMM C AKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOIa U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroaToMHbpl€  COUPTBL. OJTWIECHTJIMKOIb W  T[JIMUEPUH: CTPOECHHUE,
¢u3rueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTallaMH, KaueCTBEHHas PEaKUus Ha MHOIOAaTOMHbIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumenenne riauueprutaa U dTUIICHITTUKOJIA.

®deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKHUe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocts (penona. [lpumenenue gpenona.

Anbaeruapl U kemowuwvl. DopMmanblerui, aleTalbJIerujl: CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOMCTBa (peakuuyd OKHCICHHUS W BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKINN ), [IOJyYECHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpefesibHble KAapOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCyCHasi KHCIJIOTBI: CTpPOCHHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuduKanum), NojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi U OJEHMHOBAs KUCIOTHI KaK MPEACTABUTENU BBICIIUX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.



YrineBompl:  cocTaB, KiacCHUKAIMS  yriaeBOAOB  (MOHO-, JH- U
nonrcaxapupl). [roko3a — mpocTelnii MOHOCaXapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XHMHUYECKHEe CBOMCTBa (B3aUMOJCHCTBHE C
ruapokcuom Menu(ll), oxkucinenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJE, NMPUMEHEHUE,
ouosiorndeckas poiab. Dorocunre3. OpykTo3a Kak U30MEP TIIFOKO3bI.

KpaxMan u nemntono3a Kak npupoiHbie noauMepbl. CTpoeHUe Kpaxmaia U
neuitoao3bl.  dU3znyeckue M XMMHUYECKME CBOMCTBa Kpaxmana (TUApOJIu3,
KaueCTBEHHAsl PEaKIUsI C UOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IMPEBpaAICHUI:
poBe/IcHHEe, HAOJIOJCHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIWU OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIMIIEPUHA C
rugapokcugom meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemm(Il), B3amMopeicTBHE Kpaxmana ¢ HOAOM),
IIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJINYECTBA MCXOJHOIO BEMIECTBA WJIM MPOJYKTa PEAKIHMH MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

A30TcoziepKale OpraHuueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amoTepHble opranudeckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpumepe riuiuHa). buonorunyeckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTu b

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpUYHAA M TPETHUYHAs] CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJKOB:
THIPOJIN3, IEHATYpAallKsl, KAUECTBEHHBIC PEAKIIMK HA OCJIKU.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IMPEBpaICHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpU
HarpeBaHHM, IBETHBIC PEaKIIUU OEITKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHbBIC TMOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHSAS MOJEKYJISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

OKCIEpUMEHTANIbHBIE METOJIbl M3y4YEHHUs BELIECTB W MX IPEBpAILCHUIA:
O03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanmsanns MeXIpeIMETHBIX CBSA3EH NPHU M3YUYECHUHM OPTAHUYECKON XWMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHM, TaK W INOHSATHUH, SBISAIOIIMXCSA CHCTEMHBIMHU JUISI OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011K€e eCTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJICHUE, HAYYHBINH (DaKT, TUIOTE3a,
3aKOH, TE€OPHsl, aHAJIU3, CUHTE3, KJacCcu(UKauus, NEepUOJUYHOCTb, HAOIIOEHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusnka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BETUUYHHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YTJIEBOJBI, >KUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHonorus: mNHILEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO NUTaHUS,
MOIOLIUE CPEICTBA, JICKAPCTBEHHbIE H KOCMETHUYECKHE IIpenapaTsl, MaTEpUaIbl U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XUMUYECKUM dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
0000uka. DHEpPreTHUecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOANYECKOrO 3aKOoHA U Ileproanyeckoil CHCTEMBI
xuMmudeckux sneMeHToB . M. MeHaeneeBa ¢ COBpEMEHHOM TEOpUEUW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKHX JJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpynmaM U MEpHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTtBa. XUMHYECKass CBs3b. BHABI XHMHYECKON CBSI3U
(KOBaJICHTHAsl HENOJSIpHAas W MOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XHMHUYECKOW CBS3M (OOMEHHBII U JOHOPHO-
akuenTopHeiil). Bogopomnas cBsi3b. BaneHTHOCTh. JIEKTPOOTPHUIATEIHLHOCTD.
Crenenp okucneHus. oOHbI: KATHOHBI 1 AHUOHBI.



BemecTtBa  MOJIEKYJSIDHOIO M HEMOJEKYJSPHOTO  CTPOCHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEILECTB OT THUIMA KPUCTAJUIMYECKON PEIIETKH.

[lonATHe O OucnepcHBIX cucTeMmax. VICTUHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 10J1 BEHIECTBA B paCTBOPE.

Knaccudukarus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | eHeTudyeckas CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKAIIMX K Pa3JIMYHBIM KJIaccaMm.

Xumudeckass — peaknus.  Knaccudukamumss  XMMHUUYECKHUX — peakiuid B
HEOPraHWYECKON M OPraHW4YecKOd XHMMHH. 3aKOH COXPAaHEHHsI MAacChbl BELIECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUU TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (paxTopoB. OOpaTuMbIE
peakuuu. XuUMHUECKOe paBHOBecHe. DakTOpbl, BIMSIOIIME HA COCTOSHUE
XuMu4eckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuibHble U cinadblie anekTponnuTsl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, ILIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTANBHBIE METOJBl HM3y4YEHHUS BELIECTB M MX IPEBPAILLCHUI:
neMoHcTpauus Tabnun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [, .
MenneneeBay, U3ydeHHE MOJeNeld KPUCTAIMUYECKUX DPEIIETOK, HAOMIOACHHE U
OMHCaHUe JEMOHCTPAIIMOHHBIX U J1a00OPATOPHBIX OIBITOB (Pa3IOKEHUE MEPOKCUIA
BOJOpPOJIa B PUCYTCTBUU KaTaln3aTOPa, OMPEIEICHUE CPEALl PACTBOPOB BEUIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHJMKATOpa, pEaKIMH HMOHHOTO OOMEHa),
IPOBEJCHUE MPAKTHUECKON paboThl «BiusiHue pa3ianuHbIX (PaKTOpOB HA CKOPOCTh
XUMHUYECKOU pEAKIUm».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHUSIM XUMHUYECKHUX pEAKUUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MaccOBas
JIOJISI BELIECTBA.

Heopranuuyeckast xumust

Hemeraymel.  Ilonoxenune HemerayuioB B Ilepuoanueckoir  cucreme
xuMuueckux sneMeHToB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCIIopoa, ceprl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M UX  COEQUHEHUN  (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH ).

[IpuMeHeHne Ba)XHENIIMX HEMETAIIOB M KX COCUHEHH.



Meramnel. Ilonoxxenne meramnos B Ilepmoandeckoll cUCTEME XHMHYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mume (usnyeckue cBoicTBa MeTamioB. CIjiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSAJT HATIPSIKEHUN METaJIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crmocoObl MmomyyeHus: MeTauioB. [IpuMeHeHne mMeTaiioB B OBITY H
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJBl M3Yy4YEHHUS BELIECTB M MX IPEBPAILLCHUI:
U3y4YEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3sLoOB HEMETAJIOB, PELICHUE
HKCHEPUMEHTAIbHBIX 3aj[a4, HaOJI0JIEHUE W OMNHCAHHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOAEHCTBHE T'MJIPOKCHIA AJIFOMUHUS C PacTBOPAMHU
KHUCIIOT U IeJ0YeH, KaYECTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIJIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa Wi 0OBbEMaA ra3oB IO HU3BECTHOMY KOJIHMYECTBY
BEIIECTBAa, Macce WIM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xuMumu B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPreTUUECKON U MUIIEBOM
0e30acHOCTH, Pa3BUTUM MeIuUUHBL. [loHATHE O Hay4yHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHbIX MPUHUUIIAX [POMBIIIIEHHOTO
IIOJIyYEHHsI BXKHEUIIINX BEILIECTB.

YenoBek B MHpe BELIECTB MW MAaTEPUANOB: BAKHEUIIME CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLIHMOHHBIE MATEpHUANIbl, KpAacKH, CTEKJIO, KEepaMMKa,
Marepuaibl s 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUS U 3I0pPOBbE YEIIOBEKA: IPABHJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30MaCHOTO MCIIOJIb30BaHMsI MpPErnapaToB ObITOBOM XUMHUU
B IIOBCETHEBHOW JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpeOMETHBIX CBA3€H NOpH  HU3y4yeHUH OOwmed u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk W TOHATUH, SBJISIOLIMXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IMKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpHus, aHaluu3, CHHTE3, KiIacCupUKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dwusnka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOT, PAJIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3UYECKHE BEIMUYWHBI M CIUHUIIBI X
U3MEpPEHHUS, CKOPOCTb.

buonorusi:  kieTka, opraHum3M, DJKocucTeMa, Ouocdepa, Makpo- Hu
MUKPOJJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHhl.

TexHOJOTHsA: XUMHYECKash MPOMBIIUICHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO3SHUCTBEHHOE TIPOW3BOJICTBO, MHUIICBAs
POMBIIINICHHOCTh,  (papMaiieBTHYeCKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IMpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AIIEKTPOHHAS MTPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
0o0yUalImMUMUCI TpOorpaMM CpeaHero oo6mero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeIMETHbIM). HaydHo-meToauyeckoll OCHOBOM s
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHLHOCTHBIM TOAXOJ0OM B CTPYKType
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MNpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONINUE:

OCO3HaHHE OOYYAIOIUMUCS POCCUHUCKON TPaKTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTalTCA B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U WeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIUMHU  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroIMXxcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U TPAKTUYECKON ESITEIbHOCTH
00ydJaronuxcst Mo peaau3al MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM UYUCIE B
YacTH:

1) rpamaaHCKOT0 BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



TFOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M MO3HABATEJBHBIX 3a7ay, BBIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E Pa3INYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) MaTPHOTHUYECKOI0 BOCIINTAHUS:

LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XMMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHMS] HAyKH €CThb pe3yJIbTaT
JUINTENbHBIX ~ HAOJIONEHUH, KPONOTIUBBIX SKCIEPUMEHTAIbHBIX  ITOHCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

WHTEpECa M MO3HABATEIbHBIX MOTHBOB B IIOJYYEHHH M TMOCIEIYIOLIEM
aHayM3e MH(OpPMALMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIlMH, CBSI3aHHbIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLIEHMBATH CBOE IIOBEJEHUE M IOCTYIIKM CBOUX TOBapHIIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME NOCIEACTBUN ATHUX
MOCTYIIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHHUsl LEHHOCTEH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pU3mdyeckomy u
IICUXUYECKOMY 370POBBIO;

coOmro/ieHns TmpaBuil 0Oe30MacHOro oOpalleHusi ¢ BeulecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOMU JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MNPaBWI HHIWBHUIYAJIbHOTO M  KOJUIEKTHMBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOXKAIOIIKX 3JOPOBBIO U KU3HU JIIOICH;

OCO3HaHUS MOCJEACTBUNA W HEMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEeI0BaTEIbCKON
NEeSTEeNbHOCTH, OOIIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEesTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUWM NPAKTUYECKUX 3aaad
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEeHUIO mpodeccuil pa3nuyHoro pojaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXKEHHUS K TPYAY, JHOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUAYAJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil mpodeccu W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSL TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHIXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PAlMOHAIIBHOTO MIPUPOI0TIOJIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEI OKpYXKaroueu
IPUPOIHON Cpejie, YMEHHsSI TPOTHO3WPOBATh HEOJIATONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEANIPUHUMAEMBIX IEUCTBUN U NMPEIOTBpALATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa NEATEIbHOCTH AKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJICOJOTUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUu(PUKA XUMHUM KakK HayKH, OCO3HaHHS €€ pold B
GbopMHpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOIBI U UYEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTM XHMMHMH JJII  COBPEMEHHOMU
UMBWIM3ALUHUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXKHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJbTYpPbl, PEIIEHUU TJI00AIBHBIX MPOOJIEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPIreTUUYECKOW, MUIIEBON U
IKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCTICUCHUM YCIOBUMN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOM(POPTHOM IKU3HU KaXKIOrO 4YIEeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHUMAaHUs CYLIHOCTH METOJIOB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOIh30BATh



MOJTy9aeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHUS SIBIICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOMAIINX B HEM U3MEHEHH, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAay4YHbIX ()aKTOB W HMCIOIIUXCS JAaHHBIX C I[N MONyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCITOJIb30BaTh XUMHUYCCKHUE 3HAHUSA IS
penIeHus mpoOJIeM B peaTbHBIX KU3HECHHBIX CUTYAIUsX;

MHTEpEeca K O3HAHUIO U UCCIIEA0BATEILCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO W
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA 110 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX chepax mpodeccruoHanbHOM
NeSITETHLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS YU4e€OHOIo mpeaMera «XuMus» Ha
YpOBHE CpeaHero olmiero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeNU(PUKy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbId (akT, MPUHIMUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucciae0BaHue, HAOI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PErYJISITUBHBIE), o0ecreunBaroIne dbopmupoBanue (GyHKIIMOHATBHON
IPaMOTHOCTH U COIIMAJIbHOM KOMITIETEHIIUU 00YyYaroINXCs;
CIOCOOHOCTH o0yyaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbBIC
JICUCTBHUSI B IO3HABATEIBHOW U COMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMHU
IEUCTBUSIMHA.

OsBJaaenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOorHYecKHue JeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LIENU JCSATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C MIOCTABICHHBIMU LICJISIMU;

HCTOJIb30BAaTh MPH OCBOCHWHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUAS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOLME MOHSTHS JUJIsl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JJIs KJIaCCU(PUKAUMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE PAaCCyKIAEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU U IMPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJIICHUSIX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIIFOUEHHUS;

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUI
3HaK (CUMBOJI) DJIEMEHTa, XHUMHuYeckas (opMyna, YpaBHEHHE XUMHUYECKOU
peakuuu — INpU pElICHWH Y4YEeOHBIX MO3HABATENBHBIX M IPAKTHUUECKHUX 3azad,
IIPUMEHSTh HAa3BaHHBIE MOJEJIBbHBIEC NPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKLIAN.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMHUYECKUX
peakuuii;

(GbopMyIMpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYITUPOBAHHBIE BOMPOCHl B KadyeCTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3Bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIupOBaTh
000011IEHHS Y BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEI0BaHNS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEIICHUSA IPAKTUYECKUX 3a]ay, IIPUMEHEHHUIO pPAa3IUYHBIX
METO0B IIO3HAHMUSL.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX uWHGoOpManuu (Hay4dHO-
NOMyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEP)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (hopm
IIPEACTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OpMyIMpPOBATH 3alPOCHl U NPUMEHATH PA3NHMYHBIE METOJbI MPU TMOUCKE H
oTbope wuHbOpPMANUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenEHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYH0  (OpMYy  MpEeACTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA #A3BIK B KayeCcTBE CpeAcTBa Npu pabdoTe C
XUMUYECKOM uH(pOpMalMeil: NPUMEHATh MEXIpeAMEeTHbIe ((U3nUecKkue u
MaTeMaTU4YeCKre) 3HaKi U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHne yHUBePCATbHBIMH KOMMYHHUKATUBHBIMHU A€HCTBHAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ Uajora u/uin
JIUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATb CBOU  MPEIAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4U;

BBICTYNIaTh C MpE3eHTAIMEel pe3ybTaTOB IM03HABATEIBHOU JESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUHU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajln3alui Y4eOHOro MpoekTa u (HOpMyIHpPOBATh BHIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS INO3ULUN B
X0J1e 00CYKIeHHSI © OOMEHA MHEHUSIMH.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENBHOCTh, ONpeness €€ Lead M 3aJa4yd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJIroput™M JACHCTBUN Mpu
BBINIOJIHEHUH YYEOHBIX U HCCJIEN0BATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ pexTuBHBIN crMoco0 MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEU JIEATEIbHOCTH HA OCHOBE CaMOaHaJIM3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmeTHble  pe3ysbTaThl OCBOEGHHMS Kypca «OpraHuueckas XHMHS»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B [O3HAHUU SBIICHUU



npuponabl, B  (OPMHPOBAHMM MBIIUICHUS M KyJbTYpbl JHYHOCTH, €€
(GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4
U DKOJOIM4E€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMMYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIIue MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyisa (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJISIpHas
Macca, MOJISIDHBIM 00BEM, YIJIEPOJHBIA CKeleT, (PyHKIMOHANbHAA TIpyIIIa,
paguKal, U30MEpHUsl, U30MEPBI, TOMOJOTUYECKANA PAL, TOMOJIOTH, YTIEBOAOPOBI,
KUCJIOpPOX Y a30TCOACpXKalue COECIUHEHUs, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNs); TEOPUH U 3aKOHBI (TEOPHUS CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHNM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IOHUMAaHUSA MPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
SIBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUN BAXXHEUIIMX OPTraHWYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISABIIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
YCTaHABIMUBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IPU
OIIMCAaHUU COCTaBa, CTPOCHMS U IPEBPALCHUNA OPTAHUYECKUX COCIUHEHNN;

c(OPMUPOBAHHOCTh YMEHHUM HCHOJB30BaTh XHMUYECKYH0 CHMBOJMKY JUIs
COCTABJICHHMSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX PpEaKLHUH,
U3TOTABIMBATh MOJECIU MOJIEKYJ OPraHUYECKUX BEIECTB I WUIIOCTPALUU KX
XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJICKHOCTh H3YyUEHHBIX
OPraHUYECKUX BEUIECTB II0 HMX COCTaBy M CTPOCHHUIO K OIPEAEIEHHOMY
KJaccy/Tpynmne CcoeAuHEeHUi (yrieBOJOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb WM Ha3BaHHS 110
cucremarnueckoil HomeHkinatype (IUPAC), a Takxe NpUBOIUTH TPUBHAIbHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPONMWIEH, alleTUJIEH,
STUICHIJIUKOIb, TIUIEpUH, (EeHod, (popManbAerul, aleTaabIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0Ta, IJII0K034,
dpyKTO3a, KpaxMas, LeIi0103a, IIUIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHJIbl XUMHUYECKOW CBSI3M B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSATHh TIOJOKCHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytnepoBa juist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3HYeCKue W XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMJICH, alleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ], JTaHOJ], JTHUJICHIJIUKOJb,
IJIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbuHAs M YKCYCHas KHCIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJUTI0103a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETHUYECKYIO
CBS3b MEXIYy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CIOCOOBI HUX MNEpPepadbOTKH U
MPAKTHICCKOE TIPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUMCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOJIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINH);

chOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH M3yUYCHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HaOt0IeHne, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsiX, CBSA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUia MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IMpaBHIIa OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBINONHATH XUMHYCCKUI
IKCIIEPUMEHT (TIPEBpAILIEHUS OPTAaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
TWJIEHAa M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEAKUUU OPraHUYECKHUX
BEILIECTB, JICHAaTypauus OCJIKOB NpPH HarpeBaHUU, I[BETHBIC PEaKIUu OCIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMH U JAOOPAaTOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATH PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GopMyJIMpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpeICTBa MacCOBOMU
undopmaruu, IHTepHET U Apyrux);



chOPMHUPOBAHHOCT,  yYMEHHH  COONIOAaTh  MpaBWIa  IKOJOTHYECCKU
1eaecoo0pa3Horo MOBEJASCHUS B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS U OKPYKAIOIIEH NPUPOJHOW Cpeabl, OCO3HABATH
ONACHOCTh BO3ACHCTBUA Ha >KUBBIC OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBUS HAa OPraHUu3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0pPOBbSI: YMECHHE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUSI BEIIECTB U
XAMHWYECKUX SIBJICHUM;

JUIS  CIIETBIX M CIIA0OBHISIIMX OOYYarOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins ms 3anmucu XMMUYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OOmas u HeopraHudeckas
XAMUS OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TO3HAHUU SIBJICHUU
npuponbl, B (GOPMUPOBAHWKM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO W IPUPOJIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUSI (XMMUYECKUM 3JIEMEHT, aToM, W30TOoIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb OKUCJICHUS, XUMHUYECKAsI CBS3b
(KoBaJIeHTHasl, MOHHAS, METANINYECKas, BOJIOPOJIHAS ), KPUCTATUTMUECKas PeIIETKa,
TANBl ~ XUMHUYECKUX  PEAKIMUH, PaACTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAs] JTUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPHUH U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akoH [[. M. Mennaeneena,
3aKOH COXPAHEHUsS] MAacCChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHHUS, JICKAIIME B OCHOBE IMOHUMAHHUS MPUYUMHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBIICHHM, (PAKTOJOTHMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MMaCHOM HCMOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(hOpPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSATHUH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IOHATHS HPHU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPALCHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BATh XMMHUYECKYI0 CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XMMHYECKUX  pPEaAKLUH,
cucteMarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIM Tra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAs CO/IA, MUPUT U JIpyTHE);

c(hOpMUPOBAHHOCTh YMEHHUN OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XUMHUYECKOU
CBSI3U (KOBAJIEHTHAsl, MOHHAs, METAJUINYECKasi, BOJOPOJIHAs) B COCIUHEHUSX, THUII
KPUCTAJJIMYECKOW PEIIETKH KOHKPETHOTO BEIleCTBa (aTOMHAas, MOJEKYJSpHasi,
MOHHAs!, METAJUIMYECKas), XapakTep Cpeiibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHMM;

c(hOpMHPOBAHHOCTH YMEHUUI YCTaHaBJIUBATh MPUHAJIE)KHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPEACIEHHOMY Kiaccy/TpyIie
COEIMHEHMM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMbICI MEpUOAHYECKOro 3akoHa /l.
. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB llepuoanueckor CUCTEMBI
xuMuueckux snemeHTtoB JI. WM. MenneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
DJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XUMHUUYECKHX JJIEMEHTOB M UX COCIUHEHUI
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHUX 35ieMeHTOB []. .
Mengeneena;

c(hOpMHUPOBAHHOCTh YMEHHM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOITHE
XMMHUYECKHME CBOWCTBA HEOPraHWYECKHUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIY HEOPraHUYECKUMU
BEIIIECTBAMU C IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIUHU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIIOBOMY
ahdeKxTy peaknuu, U3MEHCHHIO CTEIIEHEH OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHU COCTABJISATh YpPaBHEHUSI PEAKIUU pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpaIIEHHBIE YPABHEHUS PEAKIIU MOHHOTO OOMEHA, YUYUThIBas
YCJIOBHUSI, IPX KOTOPBIX 3TU PEAKLUU UAYT A0 KOHLA;



cOpPMUPOBAHHOCTh YMEHUH TPOBOAWTH PEAKIUHU, TMOATBEPKIAAIOIINE
KAueCTBEHHBII COCTaB pPAa3JIMYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHUCJIMTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OajaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaklMu OT Pa3IuvHbIX (PAKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHenrHero Bo3aeicteus (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHUE IPOLIECCHI,
JeKAIle B OCHOBE NPOMBIIIJIEHHOTO IMOJYYEHHUs] CEPHOW KHUCIIOTBI, aMMHUAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUM 00 OOIIMX HAyYHBIX MNPUHIMIAX U
AKOJOTHYECKUX MPOoOIeMax XMMUYECKOT0 IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUKCICHHUS C HCIIOJIb30BAHUEM
HNOHATUS «MaccoBas JI0JIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XMMHUYECKUX PEaKIMSIX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKLIUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MpaBUiia MOJIb30BAHUS XUMUUYECKON
NOoCyJI0l U J1TabopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe IMpaBUiIa OOpalleHUs ¢
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OIIBITOB;

cOPMUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
DKCIIEPUMEHT (Pa3JI0KEHUE IMEPOKCUIA BOAOPOJA B MPUCYTCTBUH KaTalW3aTOpa,
ONPENEIICHUE CPEAbl PAaCTBOPOB BEUIECTB C IOMOIIBIO YHHBEPCAIbHOTO
UHIMKATOPA, BIUSHUE PAa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuH,
peakuu MOHHOrOo OOMEHa, KaueCTBEHHbIE peakIuu Ha cyib(dar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metambl» U «HemeTramib»y) B COOTBETCTBUM C MpPaBHIAMH TEXHUKU
0e30MacHOCTH NPHU OOpAILEHNH C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYIOBAaHUEM,
NPEACTaBIATh PE3YJNbTAThl XHMMHUYECKOIO HKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKINI W (OpPMYyIMpOBaTh BBIBOJABI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpPMAIMIO, TMOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaluu, IHTepHET U IpyTHX);



chOPMHUPOBAHHOCT,  yYMEHHH  COONIOAaTh  MpaBWIa  IKOJOTHYECCKU
1eaecoo0pa3Horo MOBEJACHUS B OBITY W TPYJIOBOH JACATEIRHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS U OKPYKAIOIIEH NPUPOJHOW Cpeabl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS HA KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatens [IJIK, mosicHITP Ha mOpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00YYarOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUSI BEIIECTB U
XAMHUYECKUX SIBJICHUI;

JUISL CIIETBIX M CIA0OBHIASIIMX OOYYaloIIMXCs: YMEHUE UCIO0JIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins ms 3anmucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnyectBo yacos JICKTPOHHBIE
HanmeHnoBaHMe pa3ie/ioB U TeM (un¢posbie)
Ne i/m Konrtpoabnbie IIpakTnueckmne
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI pecypest
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHUH
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Htoro no pazneny 3
Paspnen 2. Yriaesogopoasl
2.1 [IpenenbHbIE yIiIeBOAOPOALI — AJKAHBI 2
’ HenpenenbHble yrieBoJOpOIbl: aJIKEHBI, 6 |
aJIKa/IN€HbI, aJTKUHBI
23 Apomarnyeckue yrieBoJopOIbl 2
54 ITpupoHbIE HCTOUYHHUKH YIIIEBOJOPOOB U ) 1
UX mepepaboTka
Hroro no pasneny 12
Pasnen 3. Kucsiopoacoaep:xamnue oprannieckue coeJuHeHNs
3.1 Crnuptsl. deHon 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 6 1

CrnoxHble 3¢upbl

33 VrneBoasl 3 1



Hroro no pazneny 12

Pasnen 4. AzoTcoaepxxamye opraHu4ecKue coeJMHeHus1

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3
Uroro no pazneny 3

Paspnen 5. BbicOKOMOJIEKY ISIpHBIE COCIMHEHUS

5.1 [Tnactmaccel. Kayuyku. BonokHa 2

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 32



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

CrpoeHnue atoMoB. [lepnonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX
anemeHToB 1. . MeHneneeBa

12 Crtpoenue BemiectBa. MHOTOOOpasue
' BEILIECTB

1.3 XUMUYECKUE peaKknu
Hrtoro no paznemy

Pa3nen 2. Heoprannueckasi Xumust
2.1 MeTtamiel
2.2 Hemertamnbl

53 CBsI3b HEOPIraHMYECKHMX ¥ OPraHMYECKHX
' BEIIECTB

Uroro no pazgeny

Pa3pen 3. XuMus 1 :Ku3HbL

3.1 XUMHUS U )KA3HD

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBo yacos

Beero KonTpoJbHbie
padoThI
3
4
6 1
13
1
2
17
4
4
34 2

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/ Tema ypoka
n
1 [Ipeamer opraHnveckoi XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUECHHE
) Teopust cTpoeHNs OPraHUYECKUX COSAMHEHUN A.
M. bytiepoBa, €€ OCHOBHBIE TIOJIOKEHUS
[IpencraBnenne o kmaccu(pUKauy OpraHMIECKUX
3 BemecTB. HomenknaTypa (cucrtematuueckas) u
TPUBHAJIBHBIC Ha3BaHUS OPTaHUYECKUX BEILECTB
4 Homenknarypa (cucremaruueckas) u
TpPUBHAJIbHbIE Ha3BaHUSI OPIaHUYECKUX BELLIECTB
5 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHI
paa
6 MertaH ¥ 3TaH — OPOCTEUIINE TPEACTABUTEIN
aJIKaHOB
7 AJKEeHBI: COCTaB U CTPOEHUE, CBONMCTBA
2 DTWIEH U TPOMUIIEH — MPOCTEUIIINE
MIPEICTABUTENN aJIKEHOB
9 [IpakTuueckas padora Ne 1. «Ilomyuenue stunena
U U3Y4YEHUE €ro CBOWCTB)
10 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3.

ITonmyuyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI

Bcero

KoanuyecTBO 4acoB

Kountpoin
HbIe
padoThbI

IIpakTH
YecKue
padoThI

JlaTa
U3YYeHUs

03.09.
2024

10.09.
2024

17.09.
2024

24.09.
2024
01.10.
2024
08.10.
2024
15.10.
2024
22.10.
2024
12.11.
2024
19.11.
2024

DJIeKTpOHHbIe U (pOBbIE
o0pa3oBaTte/ibHbIE

pecypcsl

https://resh.edu.ru/subject/I
esson/6149/start/170388/

https://resh.edu.ru/subject/I
esson/6149/start/170388/

https://resh.edu.ru/subject/les

son/6149/start/170388/

https://resh.edu.ru/subject/I
esson/6151/start/

https://resh.edu.ru/subject/I
esson/6151/start/

https://resh.edu.ru/subject/I
esson/5412/start/212563/

https://resh.edu.ru/subject/I
esson/5412/start/212563/

https://resh.edu.ru/subject/I
esson/5412/start/212563/

https://resh.edu.ru/subject/I
esson/5412/start/212563/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

11

12

13

14

15

16

17

18

19

20

21

22

23

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTMUECKUHN Psil. ALIETHIIEH — NPOCTEUIINI
MIpPEICTaBUTENb AJIKUHOB

Bbruncnenus no ypaBHEHUIO XUMUYECKOH
peaxkuuu

Apenbl: 6eH3011 U TONyoJl. ['eHeTnueckast cBsi3b
YIJI€BOAOPOAOB, IPUHAUIEKAIUX K Pa3HbIM
KJIaCCaM.

[IpupoaHbIE HCTOYHUKH YTIJIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOy THBIE He()TSHBIE Ta3kI,
HE(PTH U IPOIYKTHI €€ epepadOTKH.
Kontponsnas padora Ne 1 o teme
"Yriesogopoas!”

[IpenenbHble 0THOATOMHBIE CIIMPTHI: METAHOI U
sTaHoi. BogopoaHast cBA3b

MHoOroaToMHbI€ CIIUPTHI: ITUICHTIIUKOJIb U
[JIMLEPUH

@DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
Anprernpl: GopManbAErul U aleTaabAerul.
AneroH

OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE
KHMCIIOTBI: MypaBbUHasl U YKCYCHas
IIpakTuyeckas padora Ne 2. «CBolicTBa pacTBopa
YKCYCHOM KHCIJIOTBD»

CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK
MIPEJCTABUTENN BBICHIMX KAPOOHOBBIX KHCIOT

MpEbI1a Kak COMH BBICIIINX Kap6OHOBI)IX KHCJIIOT, UX

26.11.

2024

03.12.

2024

10.12.

2024

17.12.

2024

24.12.

2024

14.01.

2025

21.01.

2025

28.01.

2025

04.02.

2025

11.02.

2025

18.02.

2025

25.02.

2025

04.03.

https://resh.edu.ru/subject/I

esson/4775/main/150497/

https://resh.edu.ru/subject/I

esson/6148/main/

https://resh.edu.ru/subject/I

esson/4769/main/

https://resh.edu.ru/subject/I

esson/5727/start/150577/

https://resh.edu.ru/subject/I

esson/4776/start/

https://resh.edu.ru/subject/I

esson/4776/main/

https://resh.edu.ru/subject/I

esson/4776/main/

https://resh.edu.ru/subject/I



https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/6148/main/
https://resh.edu.ru/subject/lesson/6148/main/
https://resh.edu.ru/subject/lesson/4769/main/
https://resh.edu.ru/subject/lesson/4769/main/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/main/
https://resh.edu.ru/subject/lesson/4776/main/
https://resh.edu.ru/subject/lesson/4776/main/
https://resh.edu.ru/subject/lesson/4776/main/
https://resh.edu.ru/subject/lesson/5952/start/150631/

24

25

26

27

28

29

30

31

32

MOIOLIEE AEUCTBUE

Crnoxxnbie 3(DUpBI KaK MPOU3BOIHBIC KAPOOHOBBIX
KUCIOT. ['Mapoan3 clIoXKHbBIX 3(HUPOB

XKupsr: runponus, npuMeHeHne, OnoJornuecKas
POJITb )KHPOB

VYrneBoabl: cocTas, Kiaccudukaius. Baxueiinme
MIPeICTaBUTENH: TIIF0K03a, PPYyKTO3a, caxaposa

Kpaxmait u nemirono3a Kak mpupoIHbIe
MTOJIAMEPBI

KonTponbHas padora Ne2 o teme
«Kucnopoacoaepxarniue opraHnIecKue
COCTUHEHMS

AMMWHBI: METHJIAMUH U aHUJIHH. AMUHOKHCIOTBI
Kak aMm(pOTepHbIC OPraHUYECKUE COCTUHEHUS, UX
OHOJIOrNYECKOE 3HAUCHHE.

[TenTuael. benku kak npupoaHbie
BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS.

3auer Nel no Teme "Oprannyeckue coeJuHEHH "

OcCHOBHBIE TIOHATUS XMMHUH CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
[ImacT™Macchl, kKaydyKH, BOJIOKHA.

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

32

2025

11.03.

2025

18.03.

2025

08.04.

2025

15.04.

2025

22.04.

2025

29.04.

2025

06.05.

2025

13.05.

2025

20.05.

2025

esson/5952/start/150631/

https://resh.edu.ru/subject/I

esson/5952/start/150631/

https://resh.edu.ru/subject/I

esson/6150/start/

https://resh.edu.ru/subject/I

esson/6150/start/

https://resh.edu.ru/subject/I

esson/4743/start/150742/

https://resh.edu.ru/subject/I

esson/4743/start/150742/

https://resh.edu.ru/subject/I

esson/6095/start/150823/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KITACC

Ne

n/n

Tema ypoka

XUMHUYECKUH 37IeMEHT. ATOM. DJIeKTPOHHAs
KOH(UTryparus aTOMOB

[Tepuoanueckuii 3akoH u [leprnonnueckas
cucTeMa XuMHJeckux saemenToB Jl. WM.
MenneneeBa, X CBSI3b C COBPEMEHHOW T€OpUEH
CTPOEHHMS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMHYECKHX 3JIEMESHTOB M UX COCIWHECHHUH 110
rpynmnam u nepuojiam. 3HaueHue
MEPUOJUYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX 31eMeHTOB [[.J1. MeHneneena B
Pa3BUTHHU HAyKHU

CtpoeHue BeliecTBa. XUMUYECKas CBSI3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOM
cBs13u. Bogopoanas cBsizb

BasieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucieHus. BemecTsa MOJIEKyISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

[TonaTue o nucnepcHbIx cucteMax. cTuHHBIE U
KOJUIOUIHBIE pacTBOPBL. MaccoBas 10Jis
BEIIIECTBA B pacTBOPE

Knaccudukanus u HoOMeHKIaTypa

Bcero

KoanuyecTBO 4acos

KonTpoas
HbIe
padoThI

IIpakTun
YyecKue
padoThbI

JlaTa
H3YYeHUS

02.09.
2024

09.09.
2024

16.09.
2024

23.09.
2024

30.09.
2024

07.10.
2024

14.10.

DJIeKTPOHHbBIE N (poBbIE
o0pa3oBaTe/ibHbIE

pecypcbl

https://resh.edu.ru/subject/I
esson/6479/main/

https://resh.edu.ru/subject/I
esson/6479/main/

https://resh.edu.ru/subject/I
esson/6479/main/

https://resh.edu.ru/subject/I
esson/6479/main/

https://resh.edu.ru/subject/I
esson/6332/start/

https://resh.edu.ru/subject/I
esson/5911/main/151057/

https://resh.edu.ru/subject/I



https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/5911/main/151057/
https://resh.edu.ru/subject/lesson/5911/main/151057/
https://resh.edu.ru/subject/lesson/5911/main/151057/

10

11

12

13

14

15

HEOPraHWYECKUX CoeMHEHU. [ eneTnueckas
CBSI3b HEOPTaHUYECKHUX BELIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccudukanus XuMHUECKUX peakiuii B

HeOpFaHI/ILICCKOI\/'I n OpraHquCKOﬁ XAMHH. 3aKOH

COXPAHEHHUS MACChl BEILIECTB; 3aKOH COXPaHEHHUS
Y MIPEBPALLECHUS SHEPTUU NTPU XUMHYECKHUX
peaKuusx

CkopocTtb peakiuu. OOpaTuMble peakluu.
XUMHUECKOE paBHOBECHE

[TpakTuueckas padora Ne 1. «BnusiHue
pa3In4HbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH
peaxum»

DnexTponauTHueckas qucconuanus. [lonstue o
BOoZIOpoAHOM Toka3zatene (pH) pactopa.
Peaxiiun nonHoro oomena. I'maponus
OpraHUYECKUX M HEOPraHMYECKHUX BEIIECTB

OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE pcaKknuu.
[TonsiTue 00 AMEKTPOIIN3€E PACIIaBOB U
pacTBOpPOB COJIEH

Konrponsnas padora Nel no pa3aeny
«Teopernyeckue OCHOBBI XUMHM»

Mertaiuel, ux nosioxenue B [leproguueckoit
cHCTEeME XUMHYECKuX daeMmeHToB /I, M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
O6mue ¢puznyeckrue CBOMCTBa METAIIOB

CruiaBbpl METAIIJIOB. DJIEKTPOXUMUYECKHUM PsiJT
HanpsHKEHUH METaJJIOB

2024

21.10.

2024

11.11.

2024

18.11.

2024

25.11.

2024

02.12.

2024

09.12.

2024

16.12.

2024

23.12.

2024

esson/5911/main/151057/

https://resh.edu.ru/subject/I

esson/4938/start/151107/

https://resh.edu.ru/subject/I

esson/5912/main/

https://resh.edu.ru/subject/I

esson/5912/main/

https://resh.edu.ru/subject/I

esson/5814/main/

https://resh.edu.ru/subject/I

esson/4961/main/



https://resh.edu.ru/subject/lesson/5911/main/151057/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/main/
https://resh.edu.ru/subject/lesson/5912/main/
https://resh.edu.ru/subject/lesson/5912/main/
https://resh.edu.ru/subject/lesson/5912/main/
https://resh.edu.ru/subject/lesson/5814/main/
https://resh.edu.ru/subject/lesson/5814/main/
https://resh.edu.ru/subject/lesson/4961/main/
https://resh.edu.ru/subject/lesson/4961/main/

16

17

18

19

20

21

22

23

24

25

26

XHUMHYECKHE CBOMCTBA BaXXKHEHIIINX METAJJIOB
(HaTpuil, KaNui, KaTbIHiA, MATHHUHA, AJTFOMUHH )
1 UX COCTUHECHUH

XHUMHUUYECKUE CBOMCTBA XpOMa, MEU U UX
COeIMHEHU

XUMHYEeCKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COEeIUHEHNN

[Tpaktuyeckas padora Ne 2. "Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamnb»"

Hewmeramnsl, nx nonoxenue B [lepuoanueckon
CHUCTEME XUMHUYECKHUX 31eMeHToB /[I. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

Du3nvecKre CBONCTBA HEMETAIUIOB.
AnnoTponus HeMeTaJlIoB (Ha npumepe
KHCIopoJia, cephl, hocdopa u yrieposa)
XHUMHUYECKHE CBOMCTBA FAJIONE€HOB, CEPBI U X
COEeIUHEHUN

XuMHUECKHe CBOMCTBaA a30Ta, hocodpa U Ux
COCAVHEHUN

XUMHUUECKUE CBOMCTBA yIiIepoia, KPEMHHUS U UX
COeIMHEHU

[IprMeHeHne BaX)HEUIINX HEMETAIOB U UX
COEeIUHEHUN

O06o0011eHre U cucTeMaTU3alus 3HaHUK 110 TeMe
«Hemerasib». Beraucinenus 1o ypaBHEHUAM
XUMHUYECKHUX PEAKIUI U TEPMOXUMHYECKHE
pacyETsl

28.12.

2024

13.01.

2025

20.01.

2025

27.01.

2025

03.02.

2025

10.02.

2025

17.02.

2025

24.02.

2025

03.03.

2025

10.03.

2025

17.03.

2025

https://resh.edu.ru/subject/I

esson/3534/main/151269/

https://resh.edu.ru/subject/I

esson/3534/main/151269/

https://resh.edu.ru/subject/I

esson/3534/main/151269/

https://resh.edu.ru/subject/I

esson/5939/start/

https://resh.edu.ru/subject/I

esson/5939/main/

https://resh.edu.ru/subject/I

esson/5939/main/
https://resh.edu.ru/subject/I

esson/5939/main/
https://resh.edu.ru/subject/I

esson/5939/main/

https://resh.edu.ru/subject/I

esson/3514/main/



https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/3514/main/
https://resh.edu.ru/subject/lesson/3514/main/

27

28

29

30

31

32

33

34

[Tpaktuueckas padora Ne 3. «Perenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TeME
"Hemetansl"»

Konrponsnas padora Ne2 o remam «MeTtabh»
u «Hemerambny

Heopranuueckue u opraHnueckue KucaoThl.
Heopranuueckue u oprannyeckue OCHOBaHUS

AMdoTepHbIE HEOPraHUYECKUE U OPraHNYECKHE
coenuHeHus. I eHeTHdecKas CBI3b
HEOPraHWYECKUX M OPraHUYECKUX BEILIECTB
Poip xuMHH B 00eCcIIeYeHHH SKOJIOTHIECKOM,
HHEPreTHUECKOH U MUIIEBON 0€30MacHOCTH,

Pa3BUTHU MCAUIIUHBI

[IpeacraBnenus: 06 0OMKX HAYYHBIX MPUHIIATIAX
MPOMBIIIICHHOTO IMOJyYEHUS BAKHEHIITUX
BELIECTB

3auetr Ne 1 «BemiecTBa 1 UX CBOMCTBaY»

XUMHA U 300pOBbE YEIIOBEKa. YenoBeK B MUpe
BEILECTB U MAaTepUaJIOB

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

34

07.04.

2025

14.04.

2025

21.04.

2025

28.04.

2025

05.05.

2025

12.05.

2025

19.05.

2025

26.05.

2025

https://resh.edu.ru/subject/I

esson/4960/main/

https://resh.edu.ru/subject/I

esson/4960/main/

https://resh.edu.ru/subject/I

esson/3504/main/151489/

https://resh.edu.ru/subject/I

esson/3504/main/151489/

https://resh.edu.ru/subject/I

esson/3504/main/151489/
https://resh.edu.ru/subject/I

esson/3504/main/151489/



https://resh.edu.ru/subject/lesson/4960/main/
https://resh.edu.ru/subject/lesson/4960/main/
https://resh.edu.ru/subject/lesson/4960/main/
https://resh.edu.ru/subject/lesson/4960/main/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AKHI/IOHepHOG O6HIGCTBO ((H?),ZI&TGJIBCTBO ((HpOCBeH_IGHI/IC»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

Hacronphas kaura yuutens. 10 k. O.C.I'abpuensn, N.I".OctpoymoB.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII, TOK.






