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HOACHUTEJBHAASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YpOBHE CpeAaHero oluiero oOpa3oBaHus
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoil ®@enepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
denepanbHOit 00pa30BaTEILHOMN MPOTrpaMMBbI CpeHero oo1iero oopazoanus (OOIT
COO), mpencraBneHHblx B DenepaqbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crangapre COQO, c yu€tom Konmenuuu mnpenogaBaHus y4eOHOrO MpeaMeTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit denepanum,
pean3yIoIIMX OCHOBHBIE 00pa30BaTe/IbHbIEC TPOrPAMMBI, ¥ OCHOBHBIX MOJIOKEHHIM
«Crpareruu pa3zputus Bocnutanusa B Poccuiickoit deaepanun Ha niepuos 10 2025
roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCOIUTAaHUS U Pa3BUTHUS O0y4YarOIIMXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuentyainbHbie TosioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICJICH,
COJICp’KaHMs, PE3YyJIbTaTOB OOy4YeHUSI U TpeOOBaHUM K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE oOpasoBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpPraHu3alllK, SBJISETCA HEOTHEMJIEMON YaCThIO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEPIIAONIMM ATAallOM pealu3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJI0BEKa, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO
U TpUPOAHON cpene. Peanusyercss xumuueckoe oOpa3zoBaHHE 00ydarolmuxcs Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CpeACTBAMH yueOHOro npeameTa « XUMHUSD,
COJIEp’)KaHUE U TOCTPOCHUE KOTOPOTO OMpPEAECIEHbl B MPOrpaMME IO XUMHUU C
y4€ToM crenuduKd HayKu XUMHUM, €€ 3HA4Y€HUsT B TO3HAHUU MPUPOABI U B
MaTepuaibHOU KU3HU OOLIECTBA, a TAKXKE C YYETOM OOILIMX LIeJeld U MPUHIUIIOB,
XapaKTEPU3YIOMIMX COBPEMEHHOE  COCTOSIHUE CHUCTEMBI CpPEAHEro OOILEero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAeT OCOOYIO POJb B
COBPEMEHHOM IUBUIM3AIMK, B CO3/IaHWM HOBOM 0a3bl MaTepHaIbHOU KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B ()OPMUPOBAHKME PALMOHATBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME€ LEJOCTHOTO MPEJCTaBICHUS 00 OKpYKaroleM MHpE KaK O €IUHCTBE
MPUPOJLI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTSAMU TPUMEHEHUS.



TecHO B3aMMOJICUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMU, XMUMUS cTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa ¥ SKM3HU KaXJI0Tro wieHa oOmiectBa. COBpeMEHHas XMMHsI Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJIOTHI HamlpaBi€HAa Ha pEIICHHE
r00anbHbIX MTPOOJIEM YCTOMYMBOTO Pa3BUTUSA UEJIOBEUECTBA — ChHIPHEBOM,
SHEPreTUYECKOM, MUIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B coorBercTBUM ¢ OOHMIMMM LEISIMA M TPHUHIMIAMH CPEAHEro OOIIero
oOpasoBanusi coaepkanue npeamera «Xumuss» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM JUIsi  BbIpaOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B KU3Hb COLUYyMa, MPOJOJIKEHUS
00pa3oBaHMsI B Pa3TUIHBIX 00IACTSIX, HE CBA3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocraBisiomuMu TpeaMeTra «XUMHsS»  SBISAIOTCA 0a30Bble  KYpChl —
«Oprannyeckas xumus» U «OOIIass ¥ HeopraHWYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMa
3HAHUU M0 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckoil xumuu. GopMUPOBAaHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3yYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOTrooOpasus
BEIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHu4ecKkas XuMus» cQopMuUpoBaHa B MPOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOr0 TMOJXOJa K H3YyUYCHHUI0 Y4YeOHOro wmarepuaia U O0O0yCJIOBIIEHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMU  HA  ONPENENEHHBIX
TEOPETUYECKNX YpOBHSIX. Tak, B Kypce€ OpraHMYeCKOM XMMHUU BEIECTBA
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHUS OPraHHUYEeCKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DBJICKTPOHHBIX
MpEeCTaBICHUI O CTpOeHUH BellecTB. CBeieHUs 00 3yuaeMbIX B Kypce BEIIeCTBax
JAI0TCS B Pa3BUTHUU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHYECKH aKTUBHBIX
coequHeHMd. B Kypce  opraHMueckod — XMMHMM  IIOJYy4YarOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMs MEpBOHAYAIbHBIC
MPEJICTABIICHUS] O XUMUYECKOU CBS3H, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKIUU.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO ypPOBHSA
paccMaTpuBaeTCs W3yYCHHBIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKUM MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BeIlIeCTBaX W
XUMUUYECKo peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMUs» OOyYaromMMCsl TPEIOCTaBIISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX W METOOJIOTHYECKUX TTO3HITHH,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMHA JTOro 3aKkoHa — OT
000011210111 H 10 0OBSICHSIONICH M POTHO3UPYIOIICH.

Ennnas cucrema 3HaHWK O Ba)KHEWIIMX BEMIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHHH, & TAKXKE O XMMHUYECKUX PEaKIMSIX, UX CYIHOCTH U
3aKOHOMEPHOCTSIX TpoTeKaHus qonoiaHsercs B kypcax 10 u 11 knaccoB anemeHTamMu
coliepKaHUsl, UMEIOIUMHU KYJIbTYpOJIOTHYECKUA W TPUKIAAHOU XapakTep. ITH
3HaHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aWMOCBSI3U XMUMHUHU CJAPYTMMH HayKaMu,
PacKpbIBaIOT €€ pOJib B MO3HABATEILHON U MPAKTUYECKON JIESITEIbHOCTH YEJIOBEKA,
CITOCOOCTBYIOT BOCTIMTAHUIO YBOKEHHS K MIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCSA B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3AaHHBIX C XHUMHEH,
KPUTHYECKHA OCMBICIIMBATh HH(POPMAITUIO UTIPUMEHSITH €€ JUTsI IOTIOJTHCHUSI 3HAHUH,
pelIeHUs] UHTEJUICKTYaJIbHBIX U SKCIIEPUMEHTAJIbHBIX UCCIIEA0BATEIbCKUX 3a1a4. B
LEJIOM Cojiep KaHue y4eOHOro mnpeaMera «XuMHUsS» JTaHHOTO YPOBHS HM3Yy4CHUS
OpUEHTHUPOBAHO Ha (HOPMHUPOBAHME Y OOYUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHus (QuIocopCKUX UACH, TaKMX KakK: MaTepHalbHOE E€IUHCTBO
HEOPraHUYECKOr0 U OPraHuYeCKoro Mupa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOEHUEM, TO3HABAEMOCTb MPUPOIHBIX SBJICHUIN MyTEM SKCIIEPUMEHTA
U pEIICHUS MPOTUBOPEYUN MEXKIy HOBBIMH (aKkTaMd U TEOPETUUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMUU B PEIICHUU IKOJIOTHYECKUX MpoOieM, a
TaKXKe MPo0JIeM COepeKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B nnane pemenus 3amady BOCIHMTAaHUS, Pa3BUTUS W COLMANIM3AIUU
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XMMHH TOAXOAbl K OIpPEIeICHUI0
colepKaHUsi M TOCTPOCHMSI TpeaMeTa MpeaycMaTpuBaioT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI, UMEIOIIUX 0a30BO€ 3HAUCHUE NJIS Pa3IUUHBIX
BUJIOB JICATEIIbHOCTU: pEIIeHUs TpoOjeM, TOUCKa, aHaiu3a U 0o0paboTKU
nHpopmManuu, HEOOXOAMMBIX JUIsi TPHOOPETEHHs OMbITa MPAKTHYECKOW H
UCCIIE0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIE Ba)XHOE MECTO B IO3HAHUU
XUMHUHU.

B mpaktuke mnpenojgaBaHus XMMUH Kak Ha YpOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUsl, TaK U HA YPOBHE CPEITHETO 00IIIero 00pa3oBaHus, IPU ONPEACICHUN
COJICPKATEIIbHOM XapaKTEepPUCTUKHU IIeJIe H3y4eHUs MpeaMeTa HamnpaBiICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAJUITMOHHO TMPHU3HAETCS (POPMUpPOBAHUE OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIbHOCTH 4YeJIoBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHMPOBOW KyJIbTypbl. C
METOAUYECKON TOYKHA 3PEHHS TAKOM MOIAXOA K OINPENCIICHUIO LEeNeh N3YyYeHUS
MpeaMeTa SIBISIETCS BIIOJIHE ONpPaBAaHHBIM.



CornacHo JaHHOW TOYKE 3pEHMs TJABHBIMU LEISIMU W3Y4YEHUS MpeAMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCA:

e (QopMupoBaHue CHUCTEMbl XHMHUYECKMX 3HAHUW Kak BaKHeWIel
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHUMAHHME CYIIHOCTH JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH, HEOOXOAUMBIX JUIsl IPHOOPETEHHS] yMEHUI
OpUEHTHUPOBAThCA B MHUPE BELIECTB M XWMHUYECKHX SIBICHHUI, MMEIOIINUX
MECTO B MPUPOJIE, B TPAKTUUECKOMN U MOBCEIHEBHON KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHYECKOTO OJKCIEpUMEHTa, COOJIOJEHUEM MpPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuMm, coaepskaTenbHas XapaKTepUCTHKA LN U 3a1a4 U3y4yeHUs
MpeAMETa B IporpaMmme Mo XMMHUHM YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CUCTEME CpelHero ooduero oopasoBanus. CeroaHs B
MPENO/IaBAHUH XMMUU B OOJIBILIEH CTENEHN OTAAETCS MPEANOUYTEHNE TIPAKTUUECKOM
KOMIIOHEHTE COJep>KaHusi OOyueHHUs, OpPUCHTHUPOBAHHOW HA TMOJATOTOBKY
BBIIIYCKHHUKa 00111€00pa30BaTEIbHON OpraHu3aluu, BIAJCIOUIETO HE HabOpoOM
3HaHWH, a (PYHKIIMOHAIIBHOM T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMHU
AKTUBHOTO MOJYYEHHUs 3HAHUN U MPUMEHEHHUS UX B PEaJbHOM JKU3HU JIJIS1 PEILICHHUS
NPaKTHYECKUX 3a/a4.

B cB43U ¢ 3TUM IpU U3y4EeHUH TTpeIMETa « XUMUS» JOMUHUPYIOIEe 3HaYEeHUE
MpUOOPETAIOT TAKHUE LIETU U 33]]a4M, KaK:

aganTaius o0y4aroluXcsl K YCIOBHUSM JIMHAMHYHO Pa3BUBAIOILETOCS MHPA,
(GbopMHpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPaMOTHBIX
pelIeHNn B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopmupoBaHre Yy OOYYaIOIIMXCS  KIIOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHHE [UJIS Pa3IMYHBIX BHUJIOB
NEeSATEIbHOCTU: PEIIeHHs MpoOJieM, MOUCKa, aHaIu3a U 00pabOTKM HMH(POPMALINH,
HEOOXOUMBIX I MPUOOPETEHHS OTIbITA AIEATEIbHOCTH, KOTOpAsi 3aHMMAET BaKHOE
MECTO B IO3HAHWM XMMHH, a TAKXKE ISl OLEHKUM C TMO3UIMUI HKOJIOTHYECKOU
0€30MMacHOCTH XapaKTepa BIUSAHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJIoBeKa U MPUPOJIHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKHUX
CIIOCOOHOCTEH 00yUYaromMXCcs: CIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHUS 10 XMMHUHU B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOMCKA U aHalu3a y4yeOHOU H
HAYYHO-TIOMYJISIPHON MH(POPMAIIUH XUMUYECKOTO COACPKAHMS,

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOLIUXCA aCCOIIMATUBHOTO U JIOTUYECKOTO
MBIIICHHS], HAOII0IaTENbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUM U MPOBEACHUH XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaromuxcsi YOexJAEHHOCTH B T'YMAaHHCTHYECKOU
HAIPaBICHHOCTH XHUMHUHU, €€ BaXKHOH POJM B PEIICHUH TJIOOANBHBIX MPOOIEeM
paIoOHaIBHOTO MPUPOAOIOIB30BaHNUs, OTIOTHEHUS SHEPTETUIECKUX PECYpPCOB H
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpexHOTO
OTHOIIEHUS K IPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPHOOPETEHUs OIbITa
WCIIONIb30BAaHUs TONYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUUYECKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOwEero oOpa3oBaHUS MPEAMET «XHUMHS»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpEAMETHOM oOnactu «EcTecTBeHHO-HayUHBIE
MPEeIMETHD.

OO11ee 9Knciio 4acoB, OTBEIEHHBIX I U3YUEHHS] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBaHus, cocTaBisieT 68 yacoB: B 10 kitacce — 34 gaca (1 gac
B Hezeno), B 11 kinacce — 34 vaca (1 yac B Hefeno).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKON XUMUHU

[IpeameT opraHnyecKkol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIy4YEHUM HOBBIX BEUIECTB M MaTepHaoB. Teopus CTPOECHHSI OpPraHUYECKUX
coenunenuit A. M. bytiepoBa, €€ ocHOBHBIE MOJ0KeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpPraHWYECKUX BEIIeCTB. [ OMOJIOTHS, U30MEpHs. XHUMHYECKass CBA3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o kiaaccupuUKaMM OpraHUYecKuX BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHH (cHcTeMaTHuecKas) W TpPHUBUAIbHBIE HA3BAHUS
BOXHEUIIINX MPEICTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALCHUMN:
O3HaKOMJIEHHE ¢ 00pa3aMi OpraHMYECKHX BEIIECTB M MaTepUajJaMHi Ha UX OCHOBE,
MOJEJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIIOJICHHE W OIHMCAHHE
JEMOHCTPALIMOHHBIX OMNBITOB [0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHuH (IJ1aBlieHue, OOyTJIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKMM psAx. MeraH u 3TaH —
MPOCTEUIINE TPEACTABUTENIM aAJIKaHOB: (DU3UUYECKME U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMeUIeHus] U TOpPEHHUs), HaXO0XKACHHE B MPUPOJAE, MOIyYEHUE H
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHN Psii. DTUIIEH U MPOIUIIEH —
MPOCTEUILINE TPEACTABUTENIN aAJIKEHOB: (DU3MYECKME U XHUMHYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TaJOMEHUPOBAHMS, THUApPATALUU, OKUCICHUA W
NOJINMEPHU3ALIMH ), TIOTYYEHUE U IPUMEHEHUE.

Anxanuensl: Oyrtaauen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BakHeHIIne
XUMHUYECKHE CBOMCTBa (peakiust nmoaumepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYECKUN psAll. ALETUIIEH
— TpPOCTEHIIMNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3MUECKHE WU
XUMUYECKUE CBOMCTBA (pEakiuu TUJIPUPOBAHUSI, TAJTOTCHUPOBAHUS, THAPATALINH,
rOpEeHus), NOJy4eHHE U IPUMEHEHHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (puU3MUECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuy rajOreHUPOBAHMS U HUTPOBAHUS), TIOJYyYEHUE U MpPUMEHEHUue. Toayon:
cocmas, cmpoenue, (uauueckue U  XuUMuUdeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHUue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTumyeckas CBSI3b MEXKIY YIVIEBOJOPOJAMH, NPUHAIEKAMIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOAOB. I[IpHpomHbBI ra3 W MOIyTHBIE
HeTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMHUYECKHM, KaTaauTH4ecKuil), nuposu3. I[IpoaykTs
nepepaboTku He(TH, UX IPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yToJib ¥ MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpPALICHUMN:
O3HAKOMJIEHHE ¢ 00pa3laMH IUIacTMACC, KaydyKOB U PE3HMHBI, KOJUIEKIIUU
«Hedpts» u  «Yromb», MOAETUPOBAHHWE  MOJEKYJI  YIJIIEBOJOPOIOB H
raJIOr€HONPOU3BOIHBIX, IPOBEACHUE MPAKTUYECKON pabOThI: MOJIyYE€HUE 3TUIICHAU
U3Y4YECHHUE €T0 CBOMCTB.

PacuérHeie 3anaun.

Bbrluncnenuss 1mo ypaBHEHHMIO XUMHYECKOM peakuuud (Mmaccbl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOLYKTOB PEAKIIH).

Kuciaopoacoaepxxamme opranndeckue coeiMHeHHUs

IIpenenbHBIE  OJHOATOMHBIE CIUPTBI. MeETaHON M 3TaHON: CTPOCHHE,
¢usznyeckue M XHUMHUYECKHE CBOWCTBA (pEakUuu C AaKTUBHBIMM MeETaJjlaMH,
raJIOrT€HOBOJOPOJaMH, TOpPEHHUE), IpuMeHeHue. BoIopoaHbie CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OPraHU3M Y€JI0BEKa.

MHOroaroMHble  CHOUPTBL. OTWICHIJMKOIb W  TJHMLEPUH: CTPOECHHUE,

duznueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTaJlJlaMHi, KAa4eCTBEHHAsi pEeakilusi Ha MHOTOAaTOMHBIE CHUPTHI). JleiicTBUE Ha
opranusm 4esnoBeka. [[pyuMeHenue rauuepruHa U STUICHTJIMKOJIS.

@deHoJ: CTPOCHHE MOJICKYJbI, (QU3NYECKHME M XUMUYECKHE CBOWCTBA.
Toxcuunocts enona. [Ipumenenue denona.

Anpneruaipl U kemouwvl. DoOpManbIETyul, alETAIbJICTUl: CTPOCHUE,
du3nueckue U XUMHYECKHE CBOMCTBA (PEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KAue€CTBEHHBIE PEAKIINH), TIOJIyYEHUE U PUMEHEHUE.

OnHOOCHOBHBIE MpEEbHBIE KAPOOHOBBIE KUCTOTH. MypaBbrHAsS MYKCyCHas
KHCJIOTHI: CTPOCHHE, (PU3HUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE JIJIs
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHre u npumenenue. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IMPEICTaBUTEIM BBICIIUX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JICHCTBUE.

Cnoxnple 2GUPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ umaponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ilpumenenue xxupoB. buonornveckas
POJIb KUPOB.



VYrneBoabl: cocTaB, Knaccuukaiys yrieBooB (MOHO-, TU- U TIOJTUCaXapHIbI).
['moko3a — mpocTEeUIIMi MOHOCaxapuJl: OCOOECHHOCTH CTPOCHUSI MOJIEKYIbI,
du3nyueckre 1 XMMUYECKHe CBOMCTBa (B3auMozeiicTBue c¢ ruspokcugom meau(ll),
OKHCJICHME aMMHa4YHbIM pacTBopoM okcuaa cepebpa(l), BoccraHoBieHUE,
OpO’KeHHUE TIIOKO3bl), HAXOXKACHHUE B MPUPOJE, TPUMEHEHHE, OMOIOTHYECKast POJIb.
®ortocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojiHbie noiaumepbl. CTpoeHue Kpaxmalia U
neuono3sl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJu3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIEeCTB W HX MpEBpallCHUM:
MpOBEJCHNE, HAOIIO/ICHUE M OIMMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, Ka4€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
runpokcunom meau(ll)), anpaernioB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) u ruapokcumom wmeau(ll), B3aumopeiicTBuE Kpaxmana C HOIOM),
MIPOBE/ICHNE NMPAKTHYECKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Beluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEaKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIH).

A3oTcoaeprkanme OpraHnuecKre CoeAMHEHMS.

AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHuuecKe coequHeHus. Puznueckue u
XUMUYECKME CBOMCTBA aMHHOKHCIOT (HAa INpUMepe TIJMLKHA). bronormdeckoe
3Ha4YE€HHE aMMUHOKUCIOT. [lenTumapl.

benku kak nOpuUpoaHBIE BBICOKOMOJIEKYJIApHbIE coeAauHeHus. [lepBuuHas,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ACHATypalusl, KaUeCTBEHHbIE PEaKIIMH Ha OEJKU.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W MX MPEBPALLCHUMN:
HaOI0ZICHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: JI€HATypalus OeNIKOB Mpu
HarpeBaHUM, [IBETHbIE PEAKIIUN OEJIKOB.

BbicokoMouiekyJIsipHbIE COeUHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUHU, CPENHSS MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUN —
NOJIMMEPHU3ALIMS ¥ TTOJTUKOHIECHCAIUS.

OKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpaALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peann3zanust MeXNpeaMETHBIX CBSI3€M NIPU M3YUYEHUH OPraHMYECKON XWMHH B
10 kmacce OCYIIECTBIISIETCS uepe3 HCIIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTHM, TAK W TOHSTHN, SBISIIOIIMXCS CUCTEMHBIMU JUISI OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHATHUS: SBJICHUE, HAYYHBIM (DaKT, rUnoTesa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kilaccu(ukaius, nepuoudHOCTb, HaOII0ICHUE,
MU3MEPEHNE, IKCIEPUMEHT, MOJEIIUPOBAHNE.

@®u3uka: MaTepus, DHEpPrus, Macca, aTroM, DJJEKTPOH, MOJEKYJa,
DHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSIHHE
BEIECTBA, (PU3NYCCKNE BETMIMHBI U SUHUITBI NX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doToCcHHTE3, OMOJIOTMYECKH aKTHBHBIE BellecTBa (OENKH, YTIEBOMABI, >KUPBI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHOnorus: NHUILEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO ITUTAHUS,
MOIOIIME CPEIICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIPEIapaTbl, MaTEPUAIIbl U3
HWCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMH

XUMHUYECKU aeMeHT. AToM. S1apo aToma, U30ToMnbl. DJIEKTPOHHAs 000JI0UKa.
DHEepreTUYeCKUe YPOBHHU, MOIYPOBHU. ATOMHBIC OpOUTay, s-, P-, d- 37€MEHTHI.
OcoOEHHOCTH paclpeAesieHHus AJIEKTPOHOB MO OpOMTalsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DJICKTPOHHASI KOHPUTYpallHsi aTOMOB.

[Tepnoanueckuii 3akoH u [ leproanyeckas cuctemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpHOIUYECKOTO 3akoHa M llepumoanueckoil cuctembl
xuMuueckux anemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HavYeHue NMePpUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcKas CBA3b. BUIbl XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISpHAs W TOJSpHas, MOHHAsA, MeTajinueckas). MexaHu3Mbl
0o0pa3oBaHUsSI KOBAJEHTHOW XUMHUUYECKOW CB3M (OOMEHHBIH U JOHOPHO-
aKkienTopHslii). BomoponHas cBsa3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHusi. TOHbI: KATUOHBI 1 aHHOHBL.



BemectBa  MOJIEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonarue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10JI BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPTaHWYECKUX BEUIECTB,
MPUHAJIEKAIUX K PA3JTUYHBIM KJIacCaM.

Xumudeckass — peaknms. Krmaccupukamuss — XMMHYECKHX — PEaKIUid B
HEOPraHMYECKOW M OPraHUYECKON XMMUHU. 3aKOH COXPAHEHHS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAILLICHUS SHEPTUH TPU XUMUYECKUX PEAKIIHSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3iu4HbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHHUE
xumMuueckoro pasHoBecus. [Ipuanun Jle [larense.

OnextponuTryeckas auccounanus. CuibHbIe U ciadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIUH.

DKCNEPUMEHTAIbHBIE METOJbl H3YyYEHUS BEHIECTB M HX MPEBPALICHUI:
nemMoHcTpauus Tadnun «llepuoanueckas cucrema XxumMudeckux snemeHTos 1. M.
MenpneneeBa», U3y4eHHE MOJIENEH KPUCTAJUIMYECKUX PEETOK, HAONIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJaOOPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATaIU3aTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, PEAKIIMH HOHHOTO 0OMEHA), TPOBEICHHE
MpaKTUYECKOM paboThl «BausHue paznuyHbix (PaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérnrie 3amaun.

Pacuéter 1O ypaBHEHUAM XMMHUYECKHX pEAKLIHMH, B TOM YHCIIE
TEPMOXUMUYECKUE PACUYETHI, PACUETHI C UCIIOJIB30BAHUEM TTOHATHUSL «MaccoBas JOJIA
BEILIECTBAY.

Heoprannyeckasi xummusi

Hemeramnel.  Ilonoxenne HemetauioB B Ilepuoanyeckoil  cucreme
xuMuueckux sjeMeHToB [[. M. MennaeneeBa m 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znyeckre CBONCTBA HEMETAIOB. AJUIOTPONHS HEMETauioB (HAa HpuMepe
KHCJIOpO/a, cephl, hocdopa u yriaeponaa).

XUMHUYECKUE CBOMCTBA BA)XKHEMIIIMX HEMETAJIOB (TaJOreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCIUHECHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAIUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprumeHeHne BaXXKHENUIINX HEMETAIJIOB U UX COEUHECHUU.



Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmme gusnueckue cBorcTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HAMPSHKEHUN METAILIIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIUX METAUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHU.

OO6mue cnocoObl MomydeHuss MeTayioB. [IpuMeHeHHe MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEeHHUS BEHIECTB W HUX MPEBPAILCHUI:
M3ydeHUE KOJUICKIMN «MeTauibl W CIUTaBbD», OOpa3lloB HEMETAUIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHHE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHAA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ0Yel, KaYeCTBEHHBIE PEaKI[UU Ha KaTUOHBI METAJLIOB).

Pacuérnrle 3amaun.

Pacuétsl mMaccel BemiecTBa WM O00BbEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0BbEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUH, €CIIA OJTHO
U3 BEILIECTB UMEECT IPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B 00eCrieY€HUM SKOJIOTMYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30IacHOCTH, Pa3BUTHH MeTUUUHBL. [IOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

IIpencraBienuss 00 OOMMX HAY4YHBIX MPUHIMUIAX MPOMBIIIJIEHHOTO
MOJyYEHHUS] BAXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPHAIOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuasnbl, KOHCTPYKIHOHHBIE MaTepualibl, KpacKW, CTEKJIO0, KEepamuKa,
Marepuanbl JJs 3JIEKTPOHUKHA, HAHOMATEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yI0OpeHus.

XUMHST U 3J0pOBBE YEJIOBEKAa: NPAaBWIA HKCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO UCMOJIb30BAHUS MPENapaToB OBITOBON XWMUU
B IMOBCE/IHEBHOMW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzamust  MEXNOpeIMETHBIX  CBSi3ed TPU  M3YYCHHH  OOmmIeH |
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAETCA YEPe3 UCIOIb30BAHUE KaK
OOIIHUX €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U IOHITUH, SBIISIOIIUXCSI CUCTEMHBIMU
JUISL OTJEIIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4YHBINH (pakT, THUIOTE3a, 3aKOH,
TEOpUs, aHajlu3, CHUHTE3, KIacCU(pUKaIus, TMEePUOJUYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.



®dusuka: MaTepus, SHeprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaAHMOaKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKU YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUYECKUE BEIWYMHBI M €IUHUIIBI UX
M3MEpPEHUs], CKOPOCTb.

buonorusa: kieTka, OpraHums3M, JKOCUCTEMA, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHbIE TOPOABI, MOJE3HBIE UCKOMAeMbIe, TOIUIUBO,
pecypChl.

TexHonorus: XuMuUYeckasi MPOMBIIIJICHHOCTh, METALTypPTHsl, POU3BOJICTBO
CTPOUTENBHBIX MAaTepUalOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJACTBO, IHIIEBas
MPOMBINIJICHHOCTh,  (papMalleBTHUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHUX TIpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAaJIOB,
AJIEKTPOHHASI POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyyaromMMucCAd MpPOTrpaMM CpeaHero oOmiero oOpa3oBaHusd (JTUYHOCTHBIM,
METanpeaIMETHBIM M MpeAMETHbIM). HaydHo-MeTonudeckoil OCHOBOM IS
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpaMM CPEAHEro OOIero
00pa30oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cootBeTcTBUHM € CHCTEMHO-ACSTENBHOCTHBIM TIOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha YPOBHE CpEIHETO
00111eT0 00pa30BaHUs BBIJICICHBI CIEAYIONINE COCTABIISAIONIHUE:

OCO3HaHUE OOYYAIOLUIUMUCS POCCHUMCKOW TpaKAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYMEe MOTUBAIIUU K O0yUYEHUIO;

[[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUN JTMYHOCTA HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOlIUXCS PYKOBOACTBOBATHCS B CBOEH
AESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, MPHUCYIIUMH IE€I0CTHON
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS IKOJIOTHUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTD KU3HEHHBIC IJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeAMeTa «XHUMHs» JOCTUTAOTCS B
€IMHCTBE Y4YeOHOM U BOCIUTATEIBbHON JESATEIbHOCTM B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMH
U HaealaMd POCCHUKMCKOr0 TIpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMHd W MpaBWIaMH  TOBEIEHHUS,  CIOCOOCTBYIOILMMHU  MpoIleccam
CaMOIIO3HAHUS, CaMOpa3BUTUSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yyJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MpeAaMeTa «XUMHS)  OTPaxaroT
c(OPMUPOBAHHOCTh OMBITa MO3HABATEIILHON H TMPAKTUYECKOW JESITeNbHOCTH
oOyyaroluxcsl Mo peanu3aly MPUHITHIX B 0OIECTBE LIECHHOCTEH, B TOM YHCIIE B
JacTH:

1) rpaaIaHCKOro BOCIIUTAHUS:

OCO3HaHUs 00YyYarOIIMMHCA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

NPEICTaBICHUS. O COLMAIBHBIX HOPMax U MpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUN B KOJIUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESTEIbHOCTH MPU CO3JaHUH yUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U ITO3HABATEIIbHBIX 3a/1a4, BHIMOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M NPUHUMAaTb MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIM3E PA3IUYHbBIX BUIOB YU€OHON AESITEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSA K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MIPUMEHEHUsI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHMKEHHUS HAYKH €CTh pPE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB,;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MTOJYYEHUU U MOCIEAYIOIIEM aHATN3€
MH(}OpMaUKU O MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPaBCTBEHHOI'O CO3HAHUS, ITHYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallMH, CBA3aHHBIE C XUMHUYECKUMU SBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJIEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHE IIOCJIEACTBUM 3THX
MTOCTYTIKOB;

4) popMupPOBaHUS KYJIbTYPHI 3/10POBbSI:

NOHMMaHUsl LEHHOCTEeH 370poBOoro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMYy U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TmpaBui O€30MacHOro OOpalleHusi C BEUIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NpaBWil HWHAMBUAYAJIBHOTO W  KOJUIEKTUBHOIO
0€301acHOT0 MOBEJCHUS B CUTYAlUSX, YIPOXKAIOIINX 310POBbIO U )KM3HU JIFOEH;

OCO3HAaHMS TOCJEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpEOJICHUS
AJIKOT0J1s5, HAPKOTHUKOB, KYpEHHS);

5) TpyA0BOr0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENIbCKOM
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrUX  BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yaCTHE€ B pEUIEHUWM MPAKTHYECKUX 3a]ad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCeHHIO Tpodeccrii pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMUHU;

YBOXEHHUS K TPYIY, JIIOAAM TPyAa U pe3ysbTaTaMm TPYIAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
oOpazoBanusi, Oyayiei npodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrNYeCcKOro BOCIIUTAHMSA:

HKOJIOTUYECKU II€JIeCO00pa3HOr0 OTHOIIECHUS K MPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIJIE;

MOHUMAaHUsl TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIUSHUS
3KOHOMHUYECKHUX MTPOLECCOB HA COCTOSHUE MMPUPOJHON U COLIMATBHOU CPEJIBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSI JOCTHXKCHUM XUMUU IS
peLIeHUsI BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JCUCTBUM, MPUHOCAIIUX BpPEH  OKPYKAOLIEH
IPUPOAHON Cpelie, YMEHHUS MPOTHO3UPOBATh HEOJIArOMPUSITHBIE SKOJOTUYECKUE
MOCJIEACTBUSA MPEAINPUHUMAEMBIX IEUCTBUN U MIPENOTBPAIIATh UX;

HaJIMYUs PA3BUTOTO DKOJIOTMYECKOTO MBILIIEHHUS, SKOJIOTUYECKOU KYJIbTYPBI,
OIIbITa NEATEIbHOCTH JKOJIOTUYECKOMU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCSI UMH B TO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM MW YMEHHUS aKTUBHO MPOTHUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CIeMUPUKA XUMHUM KaK HAyKd, OCO3HaHUs €€ poiau B
GbopMHpPOBAHMY PAlMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH TPoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTH B 0CO0OM 3HAYUMOCTHM XUMHHU JUIsl COBPEMEHHOMU
UMBUJIA3ALNM: B €€ TYMAHUCTUYECKOW HAMPABIECHHOCTH U BaKHOM POJIA B CO3/IAHUU
HOBOM 0a3pl MaTEpPHAIBHOW KYJbTYPhI, PEIICHUH TJIOOAIBHBIX MPOOIeM
YCTOWYHMBOT'O PA3BUTHS UYEIIOBEYECTBA — CHIPHEBOM, SJHEPreTUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUU MEAUIIMHBI, OOECIEYEHUU YCIOBUM
YCHEITHOTO TPYJa ¥ SKOJOTHYECKH KOM(POPTHOM KU3HU KaXKJIOT0 4jIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJ0B
MMO3HAHUS, WUCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BaTh



MoJIydyaeMble 3HaHMS IS aHaIn3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Myupa u
IPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (DAKTOB M UMEIOLIUXCS JAHHBIX C LEIbI0 MOTYyUYEeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA U
penieHus Ipo0JIeM B pEATIbHBIX KU3HEHHBIX CUTYaLUX;

MHTEpeCca K MO3HAHUIO U UCCIIEIOBATEIIBCKOM AEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPHIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHWIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBHUH C )KU3HEHHBIMHU OTPEOHOCTAMU;

HUHTEpeca K 0OCOOCHHOCTSIM TPpyZla B pa3iIMYHbIX cdepax npodeccrnoHaIbHOU

NESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4€OHOTo mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbBIE  JUISI  (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUYaAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYIHBIC MTOHATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa MW CHCIMUPUKY METOJOB ITO3HAHWS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, DHEPTHs, SIBJICHHUE,
npolecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHue, HAOI0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalIbHbIC Y4eOHBIC NEWCTBHS (TIO03HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJsITUBHBIE), o0ecreynBaome dbopmupoBaHue (YHKIMOHATBHOM
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHOUN ITPAKTHKE.

MertanpeaMeTHbIE pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHMKATHBHBIMA W  PETyJISTHBHBIMH
JICUCTBUSIMU.

OgBJagenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEILHBIMH
JeliCTBHSIMH:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSTENIbHO  (OpMYJIMpPOBaTh M aKTyaIM3upoBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENATh LIENU JESATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI I€ITETbHOCTH C TOCTABICHHBIMHU LIESIMH;

HCTOJIb30BaTh MPU OCBOSHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XApAaKTEPHbIE MPU3HAKK MOHSATUM W YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSITHS JIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHUS ¥ KPUTEPUH I KiIacCUPUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHABJIMBATh IMPUYMHHO-CIICICTBEHHbIE CBSI3M MEXKAY M3ydaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYXJEHUA (MHAYKTHUBHBIC, JACAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYITHUPOBAThH BHIBOIBI M 3aKIIFOUCHUS,

OPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOIb3yeMbIe B XUMUH CUMBOJUYECKUE
(3HaKOBBIE) MOJIEINIH, TPEOOPA30BLIBATH MO/ICIIbHBIC MIPEICTABIICHUS — XUMUYECKUN
3HaK (CUMBOII) 3JIEMEHTa, XUMU4ecKas (popMmyIa, ypaBHEHHE XUMUYECKOU PEaKIHH
— TIPU PEIICHWH YYCOHBIX TMO3HABATEIBHBIX M MPAKTHYCCKUX 3a7ad, TMPUMCHSITH
Ha3BaHHBIC MOJICTLHBIC MPEICTABICHUS IS BBIIBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHI.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOT'O TO3HAHMS BEUIECTB U XHUMHUYECKHUX
peaKuui;

(dbopMyTHUpOBATh LENH U 33[]a4H UCCIIEIOBAHUS, HCIIOIH30BATh MIOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYJIUPOBAaHHBIE BOIMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI Jis1 (DOPMHUPOBAHUS THUIIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIIQ/ICTh HABBIKAMH CaMOCTOSITEIBHOTO TIJIAHUPOBAHUS W TPOBEICHHUS
YUYEHUYECKUX IKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIOATh 32 XOJIOM
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3ynbTar, (OpMYyJIUPOBATH
0000IIIEHNS ¥ BBIBOBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOICIIaHHON paboTe;

npuoOpeTaTh OMBIT YUYCHUYECKOW HCCIENOBATEIbCKOM W MPOEKTHOM
AESTENIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY
MOWCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a71a4, IPUMEHEHHIO PA3IMYHBIX METO/IOB
MIO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHUEHTHPOBAThCA B PaA3IMYHBIX MCTOYHWUKAX WHPOpManuu (HAydHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJECpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl HTepHeTa), aHamM3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
NPECTaBICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTH "
HETPOTHBOPEYUBOCTH;



dbopMyIHpOBaTh 3aMPOCHl U TMPUMEHSITH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope wuHDOpPMALIUK, HEOOXOAUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BbIOMpATh  ONTUMaIbHYIO  (GOpMY  MNPEACTABICHHUS
uHopManu (cxemsl, rpadyKH, THarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPECTBA MPU pabOTe ¢ XUMHUECKOU
uH(popMaIuel: MPUMEHITh MEXIpeAMeTHbIe ((PU3NYECKUe U MaTeMaTHYeCKHE)
3HAKW U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKJIATYPY;

WCIIONIB30BaTh M TPEOOPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH J1€ICTBUSIMU:

3aJ1aBaTh BOIMPOCHI IO CYIIIECTBY OOCYKIAeMOM TEMBI B X0/ TUAJIOTa W/UITU
JTUCKYCCUHW, BBICKa3bIBaThb  HACH, (OPMYJIUPOBaTh CBOU  MPEIJTIOKCHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKCHHON 3a/1a4u;

BBICTYNATh C TpPE3EHTAIlMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHEHO I COBMECTHO CO CBEPCTHUKAMH TPH BHITIOJTHCHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO UCCIEAOBAHUIO CBONCTB
U3y4aeMbIX BEILIECTB, pealn3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
[0 pe3yybTaTaM MPOBEACHHBIX HCCICAOBAHUIN IyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSMH.

OBj1ajieHUe YHUBEPCAIbHBIMU PEryJsiTUBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIATH CBOIO TIO03HABATEIHHYIO
JEeATEIBHOCTh, ONpenesas €€ Iend W 3aJadd, KOHTPOJIMPOBATH W 10 Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEIaraéMblii  ajiroput™M JACHCTBUU mpu
BBITIOJIHEHUM YYEOHBIX UM HCCIEAOBATEeNbCKUX 3a7a4, BBIOUpaATh Hauboliee
3¢ PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOTYYEHUS HOBBIX 3HAHHUM O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH NIEATEITLHOCTH Ha OCHOBE CaMOaHaIM3a
¥ CAaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD»)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUH O XHMHYECKOH  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpPa, POJM XHMUU B TIO3HAHWU SIBJICHUU



npupoabl, B (OPMHUPOBAHWUU MBINIUICHUS ©  KyJIbTYpPhl JUYHOCTH, €€
(GYHKIMOHATBHOM IPAMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U IMPHUPOAHOU
cpene;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUILIATEILHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyina (pa3BEpHYTas M COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIN 00BEM, YIIIEpOIHBIN CKeNeT, GYHKIIMOHAIbHAS TPYIINa, pauKal,
M30MEpHsl, U30MEPBI, TOMOJIOTHUECKH P, TOMOJIOTH, YIJIEBOIOPObI, KUCIOPO U
a30TCOJEpXKAIINE COCIWHEHHS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHHUS); TEOPUHM M 3aKOHBI (TEOpHUsi CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH MU
0€30MacCHOM HCIIOJIb30BAHUM BAKHEUIIUX OPTraHUYECKHX BEHIECTB B OBITY U
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEpHbIC TMPU3HAKU TOHSITHIA,
YCTaHABIIMBaTh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPU
OMMCAHUM COCTaBa, CTPOCHHUSI U MPEBPALICHUI OPraHMYECKUX COETMHEHMI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
GopMyn OpraHMYEeCKMX BEUIECTB W yPAaBHEHUH XUMHYECKUX PEAKIUH,
M3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BEIIECTB JJISl MIUTIOCTPALMHM HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAaHABIIUBATh MPUHAIICKHOCTh U3YUCHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONPEIEIEHHOMY
KJIacCy/Tpynne COeauHEHUN (YIJIEBOJIOPOIbl, KHUCIOPOJ U a30TCOJAEpX aIIHe
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cuctemarnueckoit Homenkinatype (IUPAC), a Takke NPHBOIUTL TPHBHAIbHBIC
Ha3BaHUSI OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMNUJIEH, AallCTHJIEH,
ATUJICHTIUKOMb, TIUIEpUH, (HEeHo, GopManbAeThl, areTalbIerha, MypaBbHHAS
KHCJIOTa, YKCYCHasl KUCIOTA, OJIEMHOBAsl KUCIIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K03a,
bpykTO3a, Kpaxmal, [eJUIH0103a, TJIUIUH);

c(hOPMHUPOBAHHOCTh yMEHHUSI OMPENCIATh BHUILI XUMHUYECKON CBS3H B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIEC U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTHh TIOJOXKECHHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa aist 00bSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTePHU30BaTh COCTAB, CTPOEHNUE, (PHU3nIeCKue
U XUMHUYCCKHE CBOWCTBA THIMYHBIX TMPEJACTABUTEICH pAa3IMYHBIX KJIACCOB
OpraHUYeCcKUX BellecTB (MeTaH, 3TaH, dTUIICH, IPOIUJICH, alleTUJieH, Oyraauen-1,3,
MeTunOyTaaueH-1,3, 6eH30J1, METaHOJI, ATaHOJI, STUJICHTJIUKOJIb, TIIMIICPHUH, (EeHOT,
aneTanbAeTu]l, MypaBbUHAsl U YKCYCHAsl KUCJIOTHI, TJIFOK03a, Kpaxmall, eJUTi0103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEKIYy HUMU
YpaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUd C HCIOIb30BAHHEM
CTPYKTYPHBIX (GOpMYT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOAHOTO
ChIpbs (HE(DTh, NPUPOIHBIN I'a3, yTrob), CHOCOOBI UX MEPEPAOOTKH U MPAKTUYECKOE
MIPUMEHEHNE TTPOTYKTOB MEPEPabOTKH;

c(hOPMHPOBAHHOCTh YMEHHHA TPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WIIM IMPOAYKTa
PEaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 HCXOAHBIX BEIIECTB
WJIU TIPOAYKTOB PEAKIIHH ),

c(hOpMHUPOBAHHOCTh YMEHUM BIAJAETh CUCTEMOM 3HAaHU 00 OCHOBHBIXMETOIaX
HAyYHOTO T[IO3HAHMSI, HCIOJB3YEMbIX B XHMHH TIPU M3YYCHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOJ0/IeHue, U3MEpPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallMsX, CBS3aHHBIX C BENIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh TIpaBUJa MOJIb30BAHUS XUMUYECKOM
MoCyJI0M W J1TabopaTOpHBIM O0OPYJIOBAaHMEM, a TaKKe MpaBuiIa OOpaiieHus ¢
BEIIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIHMSMH TIO BBITOJTHCHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHW TIJIAHUPOBATh W  BBIMOJHATE XUMUYCCKUN
AKCTIEPUMEHT (IIPEBPAIlICHNS] OPTAaHMYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyUYCHHUE
ATUJICHA U U3yUYEHHUE €TO CBOWMCTB, KAUECTBEHHBIE PEAKIIMM OPTaHWYECKUX BEIIECTB,
JeHaTypalys O0EJIKOB MPU HArPEBAHWH, [IBETHBIC PEAKITUN OCIIKOB) B COOTBETCTBHUH
C TMpaBWJIaMH TEXHWKH O€30MaCHOCTH TIpW OOpalIeHWH C BEIICCTBAMH U
7a00paTOpHBIM ~ O0OpPYZOBAaHUEM, TPEIACTABIATH PE3YJIbTaThl  XHUMHYECKOTO
JKCTIepUMeHTa B (GOpME 3aluCH YPaBHEHUN COOTBETCTBYIOIIMX PEAKIUNA |
(dbopMyIHpOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uH(oOpMaIMIo, TMOIy4aeMyl0 U3 pa3HbIX HWCTOYHMKOB (CpEICTBa MAacCOBOM
uHpopmaruu, UaTepHeT u npyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOAaTh  TpPaBWIA  AKOJOTHYECKU
1IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOW JCSATENBHOCTH B IEJAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKpYXKaloLIEed MNPHUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICHCTBUS Ha J>KMBBIE OpPraHW3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BellleCTB, moHUMas cMbica mokazarens [IJIK, mosicHATh Ha mpuMepax CHoCOOBI
YMEHBIIICHUS U TPEAOTBPAICHUSI UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3MUEIIOBEKa;

JUTsT OOYYarOIIMXCsl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/IOPOBBSI: YMEHHUE
OPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CAENbIX M CHA0OBHIAAIIMX OOYYaroOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains s 3anucu XMMHUYECKHX

dbopmyi.
11 KJIACC

[IpenmeTHBle pe3ynbTaThl OCBOCHHUS Kypca «OOImmas M HeopraHuyeckas
XAMUS OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHYECKOH COCTaBIIAIOIICH
€CTECTBCHHO-HAYYHOW KApTUHBI MUPA, POJIA XMMHUHU B IO3HAHUU SIBJICHUW IPUPOJIBI,
B (GOPMUPOBAHWU MBIIUICHUS M KYJIbTYPhl JHYHOCTH, €€ (PyHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS MPAKTUYECKUX 3aJa4M IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MMPUPOJTHOU CPEJIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloNe MOHATHA (XMMHYECKHH 3JIEMEHT, aTOM, W30ToI, S-, pP-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJICKYyJia, MOJIb, MOJISIPHBI OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHHS, XUMUYECKasT CBA3b
(KoBaJIeHTHas!, MOHHAsI, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTKa,
TANBl ~XUMHUYECKHX  pPEaKIUWd, PaCTBOP, BJEKTPOJMUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAs JUCCOLMALINS, OKHUCIWUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKIuu, XHMHYECKOE paBHOBECHE); TCOPUM W 3aKOHBI (TeOpHs
AJICKTPOJUTUYECKONU Jucconmannu, nepuoandeckuii 3akoH JI. M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPIUU
MpU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHMSA, JIC)KAIIME B OCHOBE IOHUMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (haKTOJOTHUYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U O€30TaCHOM MCITOJIB30BAHUN BAKHEHIIINX HEOPTAaHUIECKUX
BEILIECTB B OBITY U MIPAKTHUYECKOMN JAEATEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHHM BBISBIISATH XapaKTepHbIE MPU3HAKH TMOHITHIA,
YCTAaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOUIUE IOHATHS IIPU
ONMCAaHUM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHUI;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMUMHUYECKYIO CHUMBOJIUKY JIJIs
coctaBiieHUs (GOpMyJl BEIIECTB W ypPaBHEHUW XUMHYECKHX PEaKIui,
cucremarnueckyro HomeHkKIaTypy (IUPAC) u TpuBHasibHble Ha3BaHMS OTIEIbHBIX
HEOPraHWYECKUX BELIECTB (YrapHbI ra3, YIVIEKHCIbIM ras, amMMmHuak, raméHas
U3BECTh, HETalIEHas! U3BECTh, IUThEBAs COJA, IUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPEEISITh BAICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUSX PA3JIUYHOIO COCTaBa, BUJ XWMHYECKOU
CBA3M (KOBAJIEHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, TUI
KPUCTAJUIMUECKON PEHETKH KOHKPETHOTO BEIeCTBA (aToMHasi, MOJIEKYJISpHas,
MOHHAas, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX pacTBOPAaX HEOPraHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJINBATh MPUHAIIIEKHOCTD
HEOPraHWYECKUX BEUIECTB MO HUX COCTaBY K OINpPEAEIEHHOMY KiacCy/TpyIe
COEIMHEHUH (TPOCThIE BEUIECTBA — METAUIBI U HEMETAJLIbl, OKCUIbI, OCHOBAHUS,
KUCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MIEPUOAUYECKOro 3aKkoHa /1.
N. MeHnaeneeBa v IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLITYIO, 0OBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh JJEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHYeCKuX 3leMeHTOB 1-4 mnepuonos Ilepuoanueckoil cHucTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIUY», OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHMS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAUHEHUH IO MEpUoAaM H
rpynmam [lepuoandeckon cuctembl xumuueckux 31eMeHToB . . Menneneena;

c()OPMUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (ONUCHIBaTH)  0OIIKE
XUMHAYECKHUE CBOMCTBA HEOPTraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXIy HEOPraHWuYeCKUMH
BELECTBAMH C TIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATh XUMUYECKUE PEAKIHUU I10
pa3IMYHBIM MpPHU3HAKaM (YUCIY U COCTaBy pPEArupyrolluX BEUIECTB, TEIIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTEMEeHEH OKHUCIEHHUS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTABIIATH YpPaBHEHUS pEaKUUN pa3IuyHbIX
THUIIOB, TIOJTHBIE M COKpPALIEHHBIC YPABHEHUS PEAKIMI HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IPUA KOTOPBIX 3TH PEAKLIUH UIYT 10 KOHLA;



chOpPMUPOBAHHOCTH YMEHUW MPOBOAMTH PEAKUUH, MOATBEPKIAIOLINE
KauyeCTBEHHBI COCTaB pPAa3jJU4HbIX HEOPraHWYECKUX BEUIECTB, pPACIIO3HABAaTh
ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajlaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOMN
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [latense);

c()OPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMHUYECKHE IPOLIECCHI,
JeXallre B OCHOBE MPOMBIIUICHHOTO IOJIYYEHHUSI CEPHOM KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUA 00 OOIIMX HAyYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAaHUEM
HOHATHUS «MaccoBasi J10JIs BELLIECTBA B PaCTBOPE», 00BEMHBIX OTHOLIEHUN Ta30B IIpU
XUMHUYECKHUX PpEaKLMAX, MAacChl BEIeCTBA WIM O0OBbEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIUMX B peakUUU
BEILIECTB, TEIUIOBOro 3¢ (}eKTa peakunuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BELLECTB, IPEBPAILLCHUS U COXPAHEHUSI SJHEPIUU;

c(OpPMUPOBAHHOCTh YMEHHUM COOIOAATH MTpaBHila TOJIb30BAHUS XUMUYECKON
nocyoM U J1abopaTOpHBIM OOOpYAOBaHMEM, a TaKKe MpaBHiia OOpallleHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLHMSIMHU IO BBIMOJIHEHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBHIMOJHATH XUMHUYECKHIL
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
ONpEeNEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakuuy MOHHOTO OOMEHA, KaueCTBEHHbIE PeakUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a1ad IO
TeMaM «Metams» U «Hemeramib»y) B COOTBETCTBUM C NpPaBUJIAMH TEXHUKH
0€30MacHOCTH MPHU OOpAlllEHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 00OPYIOBAHUEM,
OPENCTaBIATh PE3yJNbTaThl XHUMHUYECKOIO OJKCIIEpUMEHTa B (OpMe 3amucH
YpaBHEHU COOTBETCTBYIOIINX peakuil U (OpMyIHUPOBAThH BHIBOIBI HA OCHOBE 3THUX
pE3yNbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKalu, THTEpHET U Ipyrux);



chOpPMUPOBAHHOCTh ~ yMEHHMH  COOJIOAATh  NIpaBHJIAa  SKOJOTHYECKH
[IeJIECO00PAa3HOrO0 TOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHUs CBOEr0 3J0pPOBbS U OKPYXKAOULIECH IPUPOAHON Cpeibl, OCO3HABATH
OIACHOCTH BO3JCHCTBUS HA )KUBBIE OpPraHU3MBbI OIIPENEIEHHBIX BELIECTB, TIOHUMAs
cmbic nokaszarensa IIJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHBIICHHUS H
MPEAOTBPALIEHUS UX BPEHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa;

U1 00y4arolMXcsi ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUIA  CIIENIBIX M CJIAa0OBUIAIIMX OOYyYarolUXcs: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauyecTBo yacoB

HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne n/m KourpoJubnbie | IIpakTuyeckue

NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl

padoThI padoThI

Pa3nen 1. TeopeTuueckue 0CHOBbI OPraHMYeCcKOH XUMHHU

[Ipeamer opraHM4ecKoi XUMHH. https://academy-

1.1 Teopust ctpoeHnst OpraHu4ecKux 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenunenuii A. M. bytiiepoBa Sele-4e24-ac02-efh16fad49f6a
Htoro no pazneny 3
Pa3nen 2. YriaeBoaopoabl

[IpenenbpHbIC YTI€eBOIOPOIBI — hitps://academy-

2.1 P 4 P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATianet ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHbie yrieBog0pOIbL: hitps://academy-

2.2 P IE POJARL 6 0 1 content.apkpro.ru/lesson/4038171e-
IKCHET, ATTKAIICHET, ATKHHET 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApomaTtrndeckue yriieBoI0pO Ikl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[Tpupo € UCTO
2.4 PUPOZIHBIC HOTOTHHIH 3 1 0 https://lesson.edu.ru/04/10
VTJIIEBOIOPOIOB U MX TiepepaboTka
Hroro o pasnueny 13
Paznea 3. Kuciiopoacoaepxaiue opranudecKue coelMHeH st
https://academy-
3.1 Crpret. Dexon 3 0 0 content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad 716941

Anbneruasl. KapOoHOBBIE KUCTOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
TIOXKHEIE SHpET 0ba3-4945-h076-cb7ae5858b90
https://academy-
3.3 YrneBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazueny 13
Pa3znen 4. A3oTcoaep:xamme OpraHudecKue coeJMHeHM st
https://academy-
4.1 AMUHBL. AMUHOKHUCIIOTHIL. bekn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Htoro no pazneny 3
Paznen 5. BoicokomoJieKyJIsipHbIe COeJHHEHUS
5.1 ITnactmaccel. Kayuyku. Boiokna 2 https://lesson.edu.ru/04/10
Hroro no paszneny 2
OBIIEE KOJIMYECTBO HACOBIIO 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuyecTBO YacoB DJ1eKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeEM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Teopernueckue OCHOBbI XMMHH
Crtpoenue atomoB. [lepuoanydeckuii 3aKoH
1.1 u [lepuoamueckas CuCTeMa XUMUIECKIX 3 0 0 https://lesson.edu.ru/04/10
sneMeHToB M. 1. MenaeneeBa
1.2 XUMHYECKUE PEAKIIUU 6 1 1 https://lesson.edu.ru/04/10
C .M S
1.3 TPOCHAE BELICCTEA. AIHOT00bpasHe 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Htoro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heopranmueckasi XuMust
2.1 Merannsl 0 https://lesson.edu.ru/04/10
2.2 HemeTamier 1 https://lesson.edu.ru/04/10
2.3 (B35 HEOPraHMUCCKHX U OPraHHICCKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no paszneny 17 https://lesson.edu.ru/04/10
Pasznen 3. XuMus 1 )KU3Hb
3.1 XUMUS ¥ )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunuecTBO 4acos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero U3ydeHusi | oOpa3oBaTeibHbIE PECYPChI
padoThI padoTshI
IIpenmeT opraHnyecKON XUMUH, https://academy-

1 €€ BO3HUKHOBEHUE, PA3BUTHUE U 1 0 0 4.09-8.09 content.apkpro.ru/lesson/a9f3d191-
3HaYEeHHE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OpraHUYECKUX https://academy-

2 coenuuenuit A. M. bytieposa, 1 0 0 11.09-15.09 | content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE ITOJI0KEHUSI ab0e-4c59-9dcf-20517ae4b52e
[Ipencrasnenue o
KJIaccU(UKAUN OPTraHUIECKUX
BenlecTtB. HoMmenkmarypa https://academy-

3 ' yp 1 0 0 18.09-22.09 content.apkpro.ru/lesson/726ee099-
(cucrematuieckas) n e1a9-410f-b8be-b4ch589aead1
TPUBUAIBbHBIE HA3BAHUS
OpFaHI/I‘-IeCKI/IX BCIIICCTB
AJTKAHBI: COCTAB U CTPOCHHE https://academy-

4 ' . P ’ 1 0 0 25.09-29.09 | content.apkpro.ru/lesson/258ddc06-
TOMONIOTHHCCKHH Pl ec23-473c-b3d7-ed82fcaddd02
MertaHn u 3TaH — IIpocCTENIIE https://academy-

5 p 1 0 0 2.10-6.10 content.apkpro.ru/lesson/258ddc06-
MPCAICTABHTCITH ATKAHOB £c23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTAB M CTPOCHHE https://academy-

6 o p ’ 1 0 0 9.10-13.10 content.apkpro.ru/lesson/4038171e-
CBOMCTBA 4158-4bd1-ae98-18dc1cfh9399
e} _

7 THIICH 1 HpOTHICH 1 0 0 16.10-20.10 https://lesson.edu.ru/04/10

MPOCTEUIIINE MPEACTABUTENN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[IpaxTuueckas padora Ne 1.

https://academy-

YTJIEBOJOPOIOB: IPUPOIHBIN a3

8 «Ilonydenue sTuneHa u 23.10-26.10 | content.apkpro.ru/lesson/53cd2379-
M3yYEHHE €r0 CBOMCTBY» 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

0 -1,3. 11

9 METHIDY et OILyHIeHHe 6.11-10.11 https://lesson.edu.ru/04/10
CHHTETHUYECKOTO KaydyKa U
PE3HHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH

10 CTPOCHILA, TOMOTIOTHHACCIHI PAL. 13.11-17.11 |  https:/lesson.edu.ru/04/10
AneTuieH — MpocTenImn
IPE/ICTABUTEIH AJIKHHOB
Breraucnenus 1o ABHCHUIO https://academv-

11 . P 20.11-24.11 | content.apkpro.ru/lesson/7dada027-
XHMITTICCKOH peartiim 8448-418f-b416-fbaledd4abbd
ApeHsI: 6eH301 U TOMyoI https://academy-

12 Tp ] Yol 27.11-1.12 content.apkpro.ru/lesson/d86d7d00-

ORCHHAROCTD apeHon d5b4-491d-aded-c3ddalofeefs
I'enernueckas cBA3b

13 YHICBOAOPOAOS, 4.12-8.12 https://lesson.edu.ru/04/10
MMpUHAJICKAINX K pa3JIMYHbIM
KJjlaccam
IIpupoaHbIE HICTOYHUKHT
YTJIEBOJOPOOB: IPUPOIHBIN I'a3

14 U TIONyTHBIE HEPTSHbBIE Ta3bl, 11.12-15.12 | https://lesson.edu.ru/04/10
He(Th U MPOJYKTHI €€
nepepadoTKu
I1

15 PUPOZIHBIC HETORHHKH 18.12-22.12 | https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U TIONYTHBIE He(TSHBIE ra3bl,
HEPTH U IPOAYKTHI €€
nepepadoTKu

KonTtponbsHas padora o

16 25.12-28.12 | https://lesson.edu.ru/04/10
paszaeny «YTIIeBOAOPOIAbD)

IIpenenbHble OJTHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJ U TAHOJL. 8.01-12.01 content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fa4d71694f
MHOroaTroMHbI€ CIIUPTHI: https://academy-

18 PTbL 15.01-19.01 | content.apkpro.ru/lesson/461aa9c8-
STIIICHITTHKOIE H Tiepu cOef-4827-a8e5-d12a0bedc826
DEHOJ: CTPOCHUE MOJIEKYJIBI, https://academy-

19 du3nvecKkre 1 XUMHUYECKHE 22.01-26.01 | content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHECHHUE 7¢5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopManbaeTuI U https://academy-

20 ' i 29.01-2.02 content.apkpro.ru/lesson/8664b319-
AUCTAITHACTHIL ACTOH Oba3-4945-H076-ch72e5858090
OIHOOCHOBHBIE TIPEIETBLHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: 5.02-9.02 content.apkpro.ru/lesson/b4feaa04-
MypaBbHUHASA U YKCYCHAas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuyeckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa yKCyCHOM 12.02-16.02 | content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efba8h98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTHI, KaK MPEeACTaBUTEIN 19.02-23.02 | https://lesson.edu.ru/04/10
BBICIINX KapOOHOBBIX KHACIOT
MBpl1a Kak coJId BBICHIUX

24 KapOOHOBBIX KHCIIOT, UX 26.02-1.03 https://lesson.edu.ru/04/10

MOIOIIIeE IEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHnble 3(hupbl Kak
NPOU3BOIHBIE KaPOOHOBBIX

https://academy-

25 r 4.03-7.03 content.apkpro.ru/lesson/71ac43f2-
KHCIOT. & HAPOIAS CHOMHBIN a0d4-4945-a0eb-1e59cd5f4dof
3¢hupoB
>KI/IpBIZ FI/II[pOJII/I3, HpI/IMeHeHI/IC, httDS://academV-

26 5 11.03-15.03 content.apkpro.ru/lesson/71ac43f2-

uosoriHcckas poiib X1pos a0d4-4945-a0eb-1e59cd5f4dof
VraeBoabl: cOCTaB,
Kiaccudukanus. Baxueime https://academy-

27 i 18.03-22.03 | content.apkpro.ru/lesson/709ce43a-
HPCACTABITEI: TTHOKO4, deb6-4281-963b-01d2e212d4d0
dpyxTO3a, caxaposa
K

28 PAXMA 1 NEIUTORO3d KaK 1.04-5.04 https://lesson.edu.ru/04/10
HPUPOJIHBIC ITOJIUMEPBI
KonTponbHas pabora o

aszJe

29 pasiety 8.04-12.04 https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpPTaHHYECKUEC COCTMHCHHUSI

https://academy-
30 AMUHBI; METHJIAMUAH U aHUJINH 15.04-19.04 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
aM(pOoTepHbIE OpraHNYECKHe https://academy-

31 p p 5 22.04-26.04 content.apkpro.ru/lesson/c2f2f3d7-
COCIMHCHIA, HX DHOJOTHICCKOe 43d1-4873-ace0-78ca6009628
3gadenue. [lenTuasl
benku kak nmpupogHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHbIE 2.05-3.05 content.apkpro.ru/lesson/c2f2f3d7-
COCIMHEHUS 43d1-4873-ace0-78eca6009628
O

33 CHOBHBIC TIOTATHA XHMUH 6.05-8.05 https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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https://lesson.edu.ru/04/10

COEeIUHEHUI

OcCHOBHBIC METOJBI CUHTC3a

34 BHCOKOMOH? KYJIPHRIX 1 13.05-17.05 | https://lesson.edu.ru/04/10
coeguHeHui. [ImacTmaccsl,
Kay49yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XHUMHUYECKUH IIEMEHT. ATOM.
DJeKTpoHHas! KOH(QUTYpAIHs aTOMOB

4.09-8.09

https://lesson.edu.ru/04/10

[Tepnoanueckuii 3akoH u [leprnoguueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEH CTPOCHUS aTOMOB

11.09-15.09

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYCCKHUX JJIEMCHTOB U UX
COEIMHEHUH O TPYIIIaM U TIePUO/IaM.
3HaueHue MePUOINIECKOro 3aKOHA U
CUCTEMbI XUMUYECKUX dneMeHToB [1.1.
MeHnzeneeBa B pa3BUTHH HAYKH

18.09-22.09

https://lesson.edu.ru/04/10

CrpoeHnue BemecTa. XMMHUYECKas CBA3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b

25.09-29.09

https://lesson.edu.ru/04/10

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

2.10-6.10

https://lesson.edu.ru/04/10

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWAHBIE PaCTBOPHI.
MaccoBas 10715 BEILLIECTBA B PacTBOPE

9.10-13.10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
['eneTnueckas CBsI3b HEOPIrAHUYECKUX
BELIECTB, PA3JIMUHBIX KIaCCOB

16.10-20.10

https://lesson.edu.ru/04/10

Knaccudukanus XuMu4ecKkux peakuuii B
HEOPraHWYECKON U OpraHu4eCcKon
XUMHH. 3aKOH COXPaHEHUS MacChl
BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHMS] SHEPTUU ITPH XUMUYECKHUX
peaxkuusax

23.10-26.10

https://lesson.edu.ru/04/10

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XUMUYECKOE PaBHOBECHE

6.11-10.11

https://lesson.edu.ru/04/10

10

[IpakTuueckas padora Ne 1. «Bnusinue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKLIUN»

13.11-17.11

https://lesson.edu.ru/04/10

11

DNeKTpoNMTHYECKas TUCCONALIHS.
[TonsiTue o Bonopoanom nokasatene (pH)
pactBopa. Peakniun nonHoro ooMena.
['maponu3 opraHMuecKux U
HEOPTaHNYCCKUX BCUICCTB

20.11-24.11

https://lesson.edu.ru/04/10

12

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

27.11-1.12

https://lesson.edu.ru/04/10

13

KoHnTtponbHas paboTa 1o pa3aery
«Teopernyeckre OCHOBBI XUMHUU»

4.12-8.12

https://lesson.edu.ru/04/10

14

Mertamisl, UX MOJ0KESHUE B
[Teprnonnueckoi CUCTEME XUMHUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOCHHOCTH CTpOEHHUs aToMOB. Ob1ue

11.12-15.12

https://lesson.edu.ru/04/10
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¢u3nueckre CBONCTBA METAJIIOB

15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PAI HAIIPSKEHUN METAJIOB

18.12-22.12

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, Kadui, KaJblUi,
MarHuu, aJIIOMUHUIN) U UX COCAMHECHUI

25.12-28.12

https://lesson.edu.ru/04/10

17

XuMHYeCKHE CBOMCTBA IIMHKA, JKeJie3a U
nX COeTUHCHUI

8.01-12.01

https://lesson.edu.ru/04/10

18

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHUN

15.01-19.01

https://lesson.edu.ru/04/10

19

[IpakTrueckast padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramab»"

22.01-26.01

https://lesson.edu.ru/04/10

20

HeMeTaJIJH)I, X ITOJIOKECHUEC B
Ilepronnueckoi cucTeMe XUMUYECKHX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUSI aTOMOB

29.01-2.02

https://lesson.edu.ru/04/10

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCIIOpO/Jia, cepbl, hocdopa u yrieposaa)

5.02-9.02

https://lesson.edu.ru/04/10

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI
1 UX COeTMHEHUN

12.02-16.02

https://lesson.edu.ru/04/10

23

XuMHYEeCKue CBOMCTBA a30Ta, (hocodpa u
UX COeTUHEHUI

19.02-23.02

https://lesson.edu.ru/04/10

24

XUMHUYECKUE CBOMCTBA YIJIepo/a,
KpEMHUA U UX COG}II/IHGHI/Iﬁ

26.02-1.03

https://lesson.edu.ru/04/10

25

[IpuMeHeHne BaKHEHIIINX HEMETAIJIOB U
UX COEUHEHUN

4.03-7.03

https://lesson.edu.ru/04/10
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26

O0001IeHNE U CHCTEMAaTH3alKs 3HAHUI
o Teme «HemMeTtamnely. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXHUMHUYECKHUE PACUETHI

11.03-15.03

https://lesson.edu.ru/04/10

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 I10 TEME
"Hemeramnsl"»

18.03-22.03

https://lesson.edu.ru/04/10

28

KonTtponbHas pabora mo remam
«Mertamae» u «HemeTamis»

1.04-5.04

29

HCOpFaHI/I‘IeCKI/Ie H OPraHUYCCKUC
KHCJIOTHI. HeOpFaHI/I‘leCKI/IC u
OpTraHNU4Y€CKUC OCHOBAHUA

8.04-12.04

https://lesson.edu.ru/04/10

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYECKHUE COCANHEHUS.
I'eneTndeckas CBA3b HEOPraHUYECKUX U
OpraHWYECKUX BELIECTB

15.04-19.04

https://lesson.edu.ru/04/10

31

Ponb xumun B obecieueHun
HKOJIOTMYECKO, SHEPreTHYECKON U
NUILEBOM 6€30MaCHOCTH, Pa3BUTUHI
MeIUIUHBI

22.04-26.04

https://lesson.edu.ru/04/10

32

[IpencraBienust 06 oOUUX HAYIHBIX
anHanax HpOMI;IHIJ'IGHHOFO nonyquI/m
Ba)KHEHIIINX BEIIECTB

2.05-3.05

https://lesson.edu.ru/04/10

33

YenmoBek B MHUPE BEUIECCTB U MaTCpHUAIOB

6.05-8.05

https://lesson.edu.ru/04/10

34

XHUMHS U 300pOBbE YEIIOBEKA

13.05-17.05

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YYEBHO-METO/IUYECKOE OBECIIEHEHUE
OBPA3OBATEJBHOI'O MIPOUECCAOBA3ATEJIBHBIE
YUYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

Xummust, 10 kimace/ IN'abpuensa O.C., OctpoymoB N.I'., Cagkos C.A.,
AknmonepHoe oouiecTBo «M31arenscTBo

«IIpocBemmenue»,2021 r

Xummus, 11 kimace/ IN'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxumonepHoe o61mmecTBo «M3naTenbeTBo

«IIpocemenuer»,2021r.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
Xumusi(0a30BbiitypoBeHb ). Peanuzaius oOpa3oBaHus: METOIUUYECKOE
nocobue s yuutens / Kasepuna A. A., [Tnuyrunal .B.; mox pen.I”. B.
[MTuuyrunoit. M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTus 00pa3oBaHUs
PAO», 2022 81 c.:um.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCbI
CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/



		2023-10-10T00:13:30+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 59 С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ ПРЕДМЕТОВ"




