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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuM Ha YpOBHE CpeIHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii Deaepanum,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (eaepaabHOH 00pa30BaTeNbHONW MPOrpaMMbl CPEIHEro
obmero o6pasoBanus (POII COO), mnpexacraBaeHHbIX B DenepalbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnojaBaHus yueOHOTO IpeaMeTra
«Xumus» B 00pasoBaTelbHBIX oOpraHm3aunusax Poccuiickoir ®exepauuu, peaanu3yroUx
OCHOBHBIE 00pa3oBaTeJIbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpareruu pasBUTHSA
BocriuTanusi B Poccuiickoit ®enepaumu Ha mnepuon 1o 2025 roma» (Pacmopspkenne
[MpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOZ0B K pa3paboTKe MporpamMmbl MO XHUMHH, K OIpeNesIeHUI0 o0Iei
CTpaTeruu 0OyueHHsl, BOCIIMTAHUS U Pa3BUTHS OOYYaIOIIUXCS CpeACTBAMH Yy4eOHOIro mpeaMera
«Xumust» s 10-11 kmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHILIENTYaJIbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNel, coaep)KaHus, pe3ylbTaToB OOy4YeHHS U
TpeOOBAHUI K YPOBHIO OATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, IOJydaeMoe€  BBIIYCKHHKaMH  00Ieo0pa3oBaTebHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOH YacThbio MX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM ATAllOM pPEAIM3alMU Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIHOUEBBIX
LIEHHOCTEH, TNPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHHsA. OTH LEHHOCTH
KacaloTcsl TMO3HAaHUS 3aKOHOB MPHUPOJIbI, (GOPMUPOBAHUS MHPOBO33PEHHS M OOIIEH KyJIbTYpPbI
YeJIoBeKa, a TaKkKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
NpUPOJHOH cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00yJalONMXCs HA YPOBHE CPETHETO
oOmiero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO MpeaMera «XUMUs», COAEp)KaHHe U MOCTPOCHHE
KOTOPOI'O OMNpEeJeNieHbl B IMPOrpaMMe MO XUMHUU C YYETOM CHeUM(UKH HAyKH XUMHHU, e
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MATEPHATIBHOM KHU3HM OOLIECTBA, a TaKXkKe C y4ETOM O0IIuX
LeJiel ¥ MPUHIUIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHME CUCTEMbI CPEIHEro oOIIero
oOpa3oBanus B Poccuiickoit @enepanuu.

XuMUS KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO pOJib B COBPEMEHHOU
LIUBWIN3ALIMY, B CO3JJaHMM HOBOM 0a3bl MaTepualbHOW KyiabTypbl. OHAa BHOCHT CBOM BKIJIaj B
(bopMUpOBaHKE PALIMOHAIILHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHHE LIEJIOCTHOTO MPEICTABICHUS
00 OKpYXaIolleM MUpPE KaK O €IMHCTBE MPUPOIBl U YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMs BELECTBEHHOIO COCTaBa OKPY)KAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3H
MEX/]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU 00JIaCTAMU IPUMEHEHHUS.

TecHo B3auMoOJeicTBYs C JpYyrMMHM €CTECTBEHHBIMM HayKaMM, XUMHUS CTaja
HEOTHEMJIEMON YaCThI0 MHUPOBOM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
AKHU3HU KaXJ0ro wieHa oOmecTBa. CoBpeMEHHass XUMUSI KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKHX TEXHOJIOT'MM HampaBiieHa Ha pelleHHe III00aJbHBIX MPOOIeM YCTOHYHMBOTO pa3BUTHS
YeJI0BEYeCTBA — CBIPbEBOM, DSHEPreTHYECKOM, MUIIEBOH, 3KOJIOrMYECKOH Oe30MacHOCTH U
OXpaHbI 3/I0POBbS.

B coorBercTBMM ¢ 0OOmMMM LEISIMM M NPUHLUMIAMH CpeiHero ooOmiero oOpa3oBaHus
coxepxanue npeamera «Xumus» (10-11 kinaccel, 6a30BbIi YPOBEHb H3y4YCHHsI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOOUMYI UM Ui
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHS B JKHU3Hb COLMYMA,
NIPOJ0JDKEHHsI 00pa30BaHuUs B pa3IMUHBIX 00JACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMMUEH.

CocraBnsromiuMu  npeamera «XuUMUsS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «O011ast 1 HeOpraHMUuecKasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX



SIBJISIFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHWH 110 HEOPraHUUeCKOH XUMHU (C BKITIOYEHHEM
3HaHMI K3 O0IIel XUMHH) U OpraHM4YecKoi XxuMuu. PopMHpOBaHKME JaHHOW CHCTEMbI 3HAHUHN
IpU U3y4CHUU MpeaMeTa 00ecreunmBaeT BO3MOXHOCTh PAcCMOTPEHMS BCEr0 MHOT000pa3us
BEIIECTB HAa OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxaHus KypcoB — «Opranuyeckas XuMus» 1 «O01mas 1 HeopraHuuecKkas
XUMUS» c(HOpPMUPOBAHA B MPOrpaMMe 10 XUMHHM HAa OCHOBE CHCTEMHOTO IMOJX0Ja K H3YUYEHHIO
y4yeOHOTO MaTepuasia ¥ oOyCJIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
ONPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XUMHH BELIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUS OPraHUYECKUX COCAVHECHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHMUYECKUX U DIIEKTPOHHBIX IPEICTABICHUW O CTPOCHUU BEILECTB.
CBenenus 00 u3ydaeMbIX B Kypce BELIECTBAaX JAIOTCA B Pa3sBUTHU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COEIMHEHMH. B Kypce OpraHm4eckoil XMMHUU IMOJIy4aroT
pa3BuUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs IMEepBOHAYAIbHbBIC
NPECTaBICHUS O XUMUYECKOH CBSA3M, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIUU.

Ilon HOBBIM yIJIOM 3peHHUsl B mpeaMeTe «XHUMHUs» 0a30BOr0 YpOBHS paccMaTpHBAETCS
M3yYEHHBII Ha YpPOBHE OCHOBHOIO oOOIIero o0pa3oBaHMs TEOPETUUYECKUH MaTepuanl Hu
(aKTOJIOrMUECKUE CBEJCHHS O BEIECTBaX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XUMHUs» 00y4aroIUMCsl MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYeHUE NEePUOJUYECKOr0 3aKOHAa C OOLIETEOPETHUYECKHMX U METO0JIOTUYECKUX IO3UIHH,
riy0xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oboOmaromeil 1o
OOBSICHSIONIEH U IPOTHO3UPYIOLIEH.

Enunasg cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBONCTBAX U
IIPUMEHEHNH, a TAKKE O XMMHUECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
nomonHsiercs B Kypcax 10 um 11 kjaccoB  3neMEHTaMM  COAEP)KaHUS, HMEIOLIUMHU
KyJbTYpPOJIOTHYECKUH M TNPHUKIATHON XapakTrep. OTU 3HAHUSA CIOCOOCTBYIOT MOHHUMAaHMIO
B3aUMOCBSI3M XMMHMHM C JpPYrMMH HayKaMM, pacKpblBalOT €€ pojb B IO3HABATEIBHOM U
MPAKTUYECKON JAEATENIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHUS K IPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUHM M MPAKTUUECKUX MPUIOKEHUN XMMUH, TIOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCSI B OOIIECTBEHHO M JITUYHOCTHO 3HAYUMBIX MpoOieMax, CBA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIUBATh MH()OPMALUIO U MPUMEHATH €€ JJIs MOIMOJHEHUs 3HAHUM, pelleHHs
UHTEJJIEKTYAJIbHBIX M JKCIIEPUMEHTAIBHBIX HCCIEAO0BATENbCKUX 3a1ad.B menom coxpep:kanue
y4eOHOTOo npeamera « XUMHsS» JaHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO Ha (popMUpoBaHHE Y
oOyJaroImuxcs MUPOBO33PEHUYECKONH OCHOBBI JJISi MOHUMAaHUS (QUIOCOPCKUX HJeH, TaKUX Kak:
MaTepHalbHOE €IMHCTBO HEOPraHMYECKOT0 U OPraHn4ecKoro Mupa, 00yciIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, ITIO3HABAEMOCTb IIPUPOIAHBIX SBICHUHN ITyTEM HKCIIEPUMEHTA
U pelleHus NPOTUBOPEUYMH MeXAy HOBBIMH (aKTaMH M TEOPETUUYECKUMHU MHPEIIOCHUIKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIIEHUM HKOJOTMUYECKHX MpolisieM, a Takxke npobieM cOepexeHus
JHEPreTUYECKUX PECYPCOB, CBIPbs, CO3JaHMsI HOBBIX TEXHOJIOTHHA U MaTEpUAJIOB.

B mnnane pemeHus 3ajad  BOCHUTAHHMSA, pPa3BUTHUA M COLMAIW3AIMHM  OOYYarOLIUXCS
INPUHATBHIE IPOrPaMMOM IO XUMHUHU TOAXOABl K ONPENEIECHUIO0 COIEP)KAHHUS W TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HAUYEHUE /IS PA3JIMUHBIX BUJIOB AEATEILHOCTU: PELICHUs MPo0OJieM, TOUCKa, aHalnu3a U
0o0paboTku uHPOpPMAIUU, HEOOXOMUMBIX HJs MPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEOBATENIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B IIO3HAHUU XUMUHU.



B mpakTuke nmpenoiaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
HAa yYpOBHE cpenHero oOmiero o0pa3oBaHUs, TMPU  OMNPEICICHUH  COJCPKATEIbHOU
XapaKTePUCTUKHU IeNiell M3y4YeHUs TMpeaMeTa HampaBiICHHEM IMEPBOCTEIEHHOW 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HAETCsT (GOPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKOW IEATENLHOCTH YeIOBeKa W KaK OJIHOTO W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOAWYECKOW TOUYKM 3peHHUS TaKoW TOAXOod K
OTIpeICTICHUIO 1eNIel N3YUeHUs IIpeIMeTa SBISETCS BIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IENIIMUA HM3Y4YCHUs TpeaMeTa «XHUMHs» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIFOTCS:

e (opmupoBaHHE CHCTEMbl XUMUYECKMX 3HAHUH Kak BaKHEHIIEW COCTaBISAOMICH
€CTECTBEHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JieXKaT KIIIOUEBHIE MOHSTHS,
(dbyHIaMeHTaJIbHBIE 3aKOHBI M TEOPUM XHMHUH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE M
MOHUMAHHUE CYIIHOCTH JIOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX IMO3HAHMS BEIIECTB U
XUMHYECKUX PEaKIuii, HeOOXOIUMBIX TSI TPHOOPETEHUS YMEHHI OPUEHTUPOBATHCS B
MHUpE BEIIECTB M XUMUYECKHX SBICHUH, UMEIOIINX MECTO B MPUPO/JIE, B IPAKTUUECKON U
MOBCEIHEBHOM JKU3HHU,

® pa3BUTHE YMEHUU U CIOCOOOB [EATENBHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
OOBSCHEHUEM XHMHUYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBuiI O€30MacHOTO
oOpallieHus C BEIIeCTBAMHU.

Hapsiny ¢ aTuM, copepxkarenbHasi XapaKTEpUCTUKA LIeJe U 3a7ad U3yUeHHUs MpeaMeTa B
MporpaMMe MO XUMHUU YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpefaHero oomiero ooOpazoBanus. CerofHs B MpENoJaBaHUU XUMHUHU B OOJblIen
CTeIEHH OTAAETCS TMPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CcoJep:kaHusi oOydeHwus,
OpUEHTHUPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHUKA 0O0IIe00pa3oBaTeNbHOM  OpraHU3allNY,
BIIQJICIONIEr0 HE HAOOpOM 3HAHMM, a (QPYHKIMOHAIBLHON IPaMOTHOCTHIO, TO €CTh CIOCOOAMU U
YMEHHUSIMH aKTUBHOTO TOJYYCHHUS 3HAHUI M MPUMEHEHUS UX B PEaTbHON KU3HU AJIS pPeIleHUs
MIPAKTUYECKUX 3a7ay.

B cBa3u ¢ oTUM mpH M3yd4eHMH TMpeAMeTa «XHUMHS» JOMUHHUPYIOLIEe 3HAUYCHUE
MpUOOPETAIOT TaKUe IeNU U 337a4H, KakK:

amanrtanus  OOydJaloluXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
dbopMHpOBaHHE WHTEIJIEKTYyaJbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHUYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopmupoBaHre y OOYYAOMIMXCS KITIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHIINH),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE I PA3UYHBIX BUJIOB JIEATEIHHOCTH. PEIICHUsS MPOOIIeM,
MOKMCKa, aHanu3a U o00paboTku uHGOpMalUK, HEOOXOIUMBIX [JIsi MPHOOPETEeHHUs OIMbITa
NEeSITeNTLHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe ISl OICHKHU C
MO3UIIUHI PKOJIOTUYECKOM O€30MacCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB
Ha OpPraHMU3M YeJOBeKa U MPUPOJHYIO CPEY;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4arIuXxcs: CHOCOOHOCTH CaMOCTOSITEJIbHO TMPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHH B
COOTBETCTBUH C KU3HCHHBIMU MOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIC HH(DOPMAIIMOHHbBIE
TEXHOJIOTUH JIJISl TIOUCKA U aHAIN3a YUeOHON M HayYHO-TIOMYJISIPHON MHPOPMAITUK XUMHUYECKOTO
COJICPKAHUS;



(dbopMUpOBaHHE U Pa3BUTHE y 00YUYAIOLIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTeNIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, NPH IJTAHUPOBAHUH U MPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA,;

BOCIHMTaHHE Y OOydJarommxcs YOeKIEHHOCTH B TyMaHUCTMYECKOW HAIpaBICHHOCTU
XUMUHM, €€ BaXHOW pONM B  pEUICHHH IJI00aTbHBIX  MHpoOJeM  palMOHAIBHOTO
MIPUPOJIOTIONIL30BAHMS, IOTOJIHEHUS] PHEPreTUYECKHX PECypcoB M COXPAaHEHHUsS MPHUPOIHOTO
paBHOBECHUS, OCO3HaHMS HEOOXOJMMOCTH OEpEeKHOTO0 OTHOLIEHHS K TPHUPOJE MU CBOEMY
3JI0pOBBIO, a TaK)XXe MPHOOPETEHHUS OIBITAa MCIOJIB30BAHUS MOJYYSHHBIX 3HAHUU IS IPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKIUMHU SIBICHUSMU.

B yue6HOM maHe cpenHero obiero odpasoBaHusi npeaMer «XuMus» 06a30BOro ypoBHS
BXOJIUT B COCTaB MpeaIMeTHOM 06macTn «EcTecTBeHHO-HAYUHBIE TPEAMETHIY.

OOmiee yuciio 4acoB, OTBEJAEHHBIX Ul M3YYEHUS XMMMHU, Ha 0a30BOM YPOBHE CpPEIHETO
obmiero obpasoBanus, coctaBisieT 68 vacos: B 10 kimacce — 34 yvaca (1 wac B Hexmeno), B 11
kiacce — 34 vaca (1 yac B Hezelio).



COJEP/)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKOil XUMHUH

[Ipenmer opraHuyeckoi XUMUU: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B MOJYYEHUH
HOBBIX BEILIECTB U MaTepHajoB. Teopus CTpoeHMs opraHndeckux coeaunenuii A. M. byrieposa,
e€ ocHOBHbIe NOJOXKeHUs. CTpyKTypHble (OpPMYJBl OpPraHWYEeCKUX BemiecTB. ['omoorus,
n3zomepusi. XUMHUECKas CBSI3b B OPraHMUECKUX COEMHEHUSIX — OJIMHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBnenne o0  KiIaccUUKaMKM  OpraHMYecKUX  BemecTB.  Homenkiarypa
OpraHMYeCKUX COeAMHeHHH (cucTeMaTHyeckas) W TpPUBUAJIbHBIC HAa3BaHMS BaKHEHIIMX
NpeICTaBUTENIEH KI1aCCOB OPraHUYECKHUX BEIECTB.

DKcrepuMEHTaIbHbIE METO/Ibl M3YUYEHHUS BEIECTB M UX MPEBPAILECHHI: O3HAKOMIIEHHE C
oOpa3liaMu OpraHMYECKMX BEIECTB M MaTepHajaMHd Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYeCKUX BEIIEeCTB, HaOJIOlEHHME U ONUCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAIICHUIO OPraHUYECKUX BELIECTB IPH HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAaHUE U TOPCHUE).

Yraesoaopoasl

AJIKaHBI. COCTaB U CTPOCHHME, TOMOJIOTWUYECKHUH psana. MeraH M 3TaH — mOpocTeliine
NPE/ICTABUTENIN AJKAHOB: (M3MYECKUE M XUMHYECKHE CBOMCTBa (peakuuu 3aMelleHHs |
TOPEHHsI), HaXOXKICHHE B TIPUPO/IE, TIOIYYCHUE U TIPUMEHEHHE.

AJIKEeHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUN psAZl. DTUICH U MPOMUJIEH — MPOCTEUIIHe
NPE/ICTABUTENIN AJKCHOB: (M3MYECKHE M XHMHUYECKHE CBOMCTBA (peakiMu THIPUPOBAHMS,
raJOreHUPOBAHUS, TUAPATAMH, OKUCIICHHS ¥ TOJMMEPH3aLUH), TOJy9eHHE U IPUMEHECHHUE.

Ankanuensl: OyragaueH-1,3 m MetwnOyranuen-1,3: cTpoeHue, BakHEHIIME XUMUYECKUE
cBolicTBa (peakuus nmosumepusanun). [lomydeHrne CHHTETHYECKOTO KaydyKa M PE3HHBI.

AJKHMHBI. COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psa. AUETHIEH -
NPOCTEHUIINI MpeICTaBUTENb AIKMHOB. COCTaB, CTPOCHHE, (PU3NUeCKre U XUMUYECKUEe CBOICTBA
(peakuuu rUIPUPOBAHHMS, TAIOTCHUPOBAHMUS, THAPATALNH, TOPEHUS), IOJy4YeHHE U IPUMEHEHHUE.

Apensl. beHson: cocraB, cTpoeHue, (QHU3MYECKHE M XHMHYECKHE CBOMCTBA (peakuuu
raJOreHUPOBAHUS M HUTPOBAHMA), IMOJydeHHE M IMpPHUMEHEHHWeE. [01yon. cocmas, cmpoeHue,
Qusuyeckue u xumuieckue ceoticmea (peakyuu 2ano2eHUpoOBanUs U HUMPOBAHUL), NOTYYEeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBsI3b MEXAy  YIJIEBOJOPOJAMH,
NPUHAAISKAIIMMHU K Pa3IMYHbIM KlaccaMm.

[TpupoHbIe UCTOYHMKM YTIeBOJIOpOoJOB. IIpuponHblif Ta3 U nomyTHele He(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrnocoObl mnepepaObOTKHM He(TH: TNEperoHka, KpEeKUHT
(TepMHUYECKUiA, KaTaTUTHYeCKHUiT), miuponu3. [IpoaykTel nepepaboTku He(TH, X MPUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yroJib U MPOYKTHI €ro NepepadoTKH.

DKCIepUMEHTAIbHBIE METO/bl M3YUYEHHUS BELIECTB M UX MPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3laMu mjacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hed1b» n «Yroap», MoaenupoBaHue
MOJICKYJT YIJI€BOAOPOJOB W TaJIOTCHONPOU3BOIHBIX, TPOBEACHUE NPAKTHYECKOH pabOThI:

MOJIyYCHHE ITUIIEHA U U3YUYECHHUE IO CBOMCTB.
Pacuérnpie 3amaun.



Bblunciienuss 1Mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJHOTO BEINIECTBA WJIM TPOAYKTAa pPEaKIMU 1O HU3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOIHBIX BEUICCTB WJIM MIPOJTYKTOB PEAKIIUH).

Kucaopoacoaep:kamme opranndeckue coeMHeHUs

[IpenenpHBIE OTHOATOMHBIE CHOUPTHI. METaHON M 3TAaHON. CTPOCHHE, (PUIUYECKHE U
XUMUYECKAE CBOWCTBA (peaKiMM ¢ aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJIaMH, TOPCHHUE),
NpuMeHeHne. BoIopoiHbIe CBA3M MEXIY MOJIEKYJIaMU CIIUPTOB. JleMCTBHE METaHOJIa U ATaHOJa
Ha OpPraHu3M YeJIOBEKA.

MHOTOaTOMHBIE CHUPTHL. ODTHUIEHTIUKOJIb W TIHIEPUH. CTpOoeHHE, (U3NYEeCKHe U
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO IIETOYHBIMU METa/lITaMH, KAueCTBEHHAs PEaKIis Ha
MHOT'OATOMHBIC CHUpPTHI). JleiicTBMe Ha opraHu3M uyeloBeka. [IpUMEHEHHE TIIIMIEpUHA H
STUJICHTJIMKOJIS.

@deHoN: CTpOEHHE MOJEKYNbl, (QU3UYECKHe U XUMUYECKHEe CBoOicTBa. TOKCHMYHOCTH
¢denona. [Ipumenenue geromna.

Anpaerunpl U KemoHvl. DopManmbAETHI, aleTaNbJIETHI. CTpoeHue, GU3NYecKue u
XAUMUYECKAE CBOWCTBAa (pEeakluu OKHCICHHS W BOCCTAHOBJICHHsSI, KAueCTBEHHBIC PEaKIIMH),
MOJyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAsl U YKCYCHasl KHCIOTBHI:
CTpOCHHUE, PU3NUECKUE U XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIUE IS KiTacca KUCIIOT, PeaKius
sTepuduKanuu), TMONydeHHe u mnpuMeHeHue. CTeapuHOBas M OJICMHOBAs KHUCJIOTHI Kak
MPEJICTAaBUTENM BBICIIUX KapOOHOBBIX KUCIOT. MbllIa KaK COJHM BBICHIUX KapOOHOBBIX KHUCIOT,
HUX MOIOIIIEE ICHCTBHUE.

CrnosxxHble >GUpPHI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONH3 CIOKHBIX I(UPOB.
Kupsl. 'ugponus xupos. [Ipumenenue xxupoB. buonoruyeckas poJib KUPOB.

VYriaeBobl: cocTaB, Kiaccudukanus yriieBogoB (MOHO-, U- U ToJucaxapusl). [moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHUS MOJEKYNbl, (PU3NYECKHE U XUMHUYECKUE
cBoiictBa (B3aumojeiictBue ¢ ruapokcuaoM Mmeau(ll), okuciaeHHe aMMHAaYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIIeHHE, OpOXKCHHE TIJIFOKO3bI), HAXOXKJACHHUE B MNPUPOJIC,
npuMeHeHue, ononorundeckas poiib. otocunres. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnrono3a kak npupoaHbie noaumepbl. CTpoeHHe Kpaxmalla U LEJUIH0JI03bI.
dusnueckue U XUMUYECKUE CBOWCTBA Kpaxmaia (THIpoJin3, Ka4yeCTBEHHAs PEAKIIUs C HOOM).

DKCHEpUMEHTAIbHbIE METO/bl H3YYEHHS BEIECTB W MX IMPEBpALICHUM: MNPOBEIACHUE,
HAOMIOJICHNEe W OMHCAaHWE JIEMOHCTPAI[MOHHBIX OIBITOB. TOPEHHE CHUPTOB, KAauyeCTBEHHBIC
peakiuu OJHOATOMHBIX crnupToB (OkucieHue staHona okcuaoM Meau(ll)), MHOroaToMHBIX
ciiupToB (B3ammojeiictBue riunepuHa c¢ ruapokcugaoM wmenu(ll)), ampaernnoB (okucieHue
aMMHa4YHBIM pacTBopoM okcumaa cepebpa(l) u rumpoxcumom memu(ll), B3aumoneiicTBue
KpaxMajga C HOJOM), MPOBEICHHE TMPAKTHYECKON paboOThI: CBOMCTBA pacTBOpa YKCYCHO#
KHCIIOTEL.

Pacuérnpie 3agaun.

BbruriciieHuss 1Mo ypaBHEHHIO XHUMHYECKO# peakiu (Macchl, 00bEéMa, KOJHYECTBA
MCXOJHOTO BEIIeCTBA WJIM TPOAYKTa pEaklMyd MO HU3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJTHOTO M3 UCXOHBIX BEIICCTB MM MTPOTYKTOB PEAKIIHH).

A3oTcoaepxkalue OpraHudecKue CoeJMHeHU.

AMUHOKHCIOTHI Kak aM(poTepHble OpraHuyeckue coeauHeHus. Dusnueckue
XAMHUYECKHE CBO¥MCTBA aMHHOKHCIOT (Ha MpuUMepe TJHIKHA). buojorndyeckoe 3Ha4YeHHE
aMUHOKMCIIOT. IlenTHas!.



benku kak mpupojHBIE BBICOKOMOJNEKYISIpHBIE coenuHeHus. llepBuuHasi, BTOpHYHas M
TpeTU4YHasi CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEITKOB.: TUIAPOJH3, JeHATypallus,
KaueCTBEHHBIC PEAKITNH Ha OCIIKH.

DKCIepUMEHTAILHBIE METOJIbI U3YUEHUsS! BEIIECTB M WX MPEBPALICHUI: HaONIOEHUE U
OTIMICAHHE JEMOHCTPALMOHHBIX OMBITOB: JCHATypalusi OEIKOB TpHU HArpeBaHWUU, I[BETHBIC
peaxiuu OenKoB.

BricokomosieKky/IsipHbIe COeTMHEeHH s

OCHOBHBIE TOHSATHS XUMHH BBICOKOMOJICKYISIPHBIX COCAMHEHHI: MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPH3allu, CPeIHss MOJeKynaspHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCIMHEHUN — MOJIMMEPHU3aIUsl U MOJIUKOHICHCAIIHS.

DKcrepuMEeHTAIbHBIE METO/IbI M3YYEHHUs BEIIECTB U MX MPEBPAICHUN: O3HAKOMIICHHUE C
oOpasiiaMu IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KaydyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexnpeIMeTHBIX CBs3ed MpHU M3ydeHHH opranuyeckoil xumuu B 10 kmacce
OCYILIECTBIISIETCSl 4Yepe3 HUCIOJB30BaHHE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU JUIS OTJIENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS. SBICHHE, HAyYHBIM (haKT, THUIOTE3a, 3aKOH,
Teopus, aHaluW3, CHUHTE3, KIacCUpUKaIUs, TMEPUOIUYHOCTh, HAOIIOJCHNE, W3MEPEHHE,
AKCIIEPUMEHT, MOICTUPOBAHUE.

®dwusznka: MaTepusi, JHePTus, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPTeTHUYECKUN YPOBEHb,
BEIIECTBO, TeJIO0, 00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PM3UYECKUE BEIMYUHBI U CIUHHIIBI
WX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BeIIECTB B opraHusme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIIKH, YIIICBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadus: MuHEpanbl, FOPHBIC MTOPOIbI, MOJIE3HBIE UICKOTIAEMbIE, TOILIMBO, PECYPCHI.

Texnomorus: muIIEeBbIE MPOTYKTHl, OCHOBBI PAIMOHATHLHOTO MUTAHMSI, MOIOIIIME CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MpenapaThl, MATePHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHU

XumMuueckuil sneMeHT. ATOM. Snpo aroma, M30TONbI. OJEKTpOHHas 000JO0YKa.
DHepreTHYecKrue YpPOBHH, MOTYPOBHU. ATOMHBEIE OpOuTany, S-, p-, d- aneMeHTsl. OcOOEHHOCTH
pacripesie/ieH!sl JEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTYpaIis aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema xumMuueckux osnemeHtoB [J[. N.
MenneneeBa. CBsA3b NEpUOAMUYECKOTO 3akoHa U [lepmonnyeckodl CHCTEMBI XUMHUYECKHX
anemeHToB . MI. MeHzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEI[ECTB
0 TPyIIaM U NeprojiaM. 3Hau€HHE NePUOINYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKas CBs3b. BHIbI XUMHUYECKOW B3 (KOBaJEHTHAs
HEMOJIAPHAs W MOJSIpHAsl, MOHHAs, MeTauhdeckas). MexaHu3Mbl 00pa30BaHUS KOBaJCHTHON



XUMHUUYECKOH CBsi3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIH). BomopoaHas cBs3b. BajgeHTHOCTS.
DneKkTpooTpUulaTeNbHOCTh. CTeneHb okucieHus. NoHbI: KaTUOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. TUNbl KPUCTAUIMUECKUX PEHIETOK. 3aBUCHMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOM PEIIETKHU.

[TonsTue o nqucnepcHbIX cucteMax. MICTHHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 1o
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHmdeckux coeAWMHEeHUW. HoMeHknaTypa HEOpraHMYeCKUX
BelIECTB. [ eHeTHyeckas CBA3b HEOPraHWYECKHX BELIECTB, NPUHAICKAIIMX K Pa3IMYHBIM
KJIaccaM.

Xumuueckasi peakius. Kiaccupukanus XAMHUYECKHUX pEaKIUid B HEOPTaHUYECKOU U
OpraHMYEeCKON XUMHH. 3aKOH COXPAHEHUsI MACCHl BEUIECTB, 3AKOH COXPAHEHMs U MPEBpaICHUs
SHEPIUU IPU XUMUYECKUX PEAKIIUSAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pPa3inyHbIX (akTopoB. OOpaTHUMbIE PEaKIUH.
Xumuueckoe paBHoBecue. MDakTOppl, BIUAIOLIIME HA COCTOSIHUE XHMHUYECKOIO PaBHOBECHS.
[Tpunnun JlelllaTense.

DnexTponutHueckas auccouuarnusa. CunbHble W ciaOble 37eKTpodauThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCIas, HEUTPaJIbHAs, IIEI0YHAs.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

DKCHEpUMEHTAIbHBIE METOJbl M3yY€HHUs BEIIECTB M MX MPEBPALICHUN: TEMOHCTpPALIUS
tabmun «llepuoanueckas cucrtema xumuueckux snemeHToB [I. M. MenneneeBa», u3ydeHue
MoOJeNell KPUCTATMYECKUX pelmETOK, HAOMIOJeHHEe U OMHCAHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IOKEHHE IMEPOKCHAA BOJOPOJa B MPHCYTCTBUU KaTalln3aropa,
OIIPEEIIEHUE CPEABbl PACTBOPOB BEILIECTB C NMOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIMU
MOHHOTO OOMEHA), MPOBEICHUE MPAKTHUSCKOW paboThl «BimsHue pa3iuyHbIX (DAKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUU.

Pacuérnpie 3amaun.

Pacué€rel mo ypaBHEHUAM XUMUYECKUX PEAKLUK, B TOM YUCIIE TEPMOXUMHUUECKUE PACUETHI,
Pacy€ThI C UCIIOJIBb30BAHUEM ITOHATHS «MACCOBAs J10JI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnsl. Ilonoxxenue HemeraiuioB B Ilepuoanueckoil cuUCTEME XUMHUUYECKUX
anemenToB JI. M. MenaeneeBa M OCOOEHHOCTH CTpOeHHsS aTOMOB. (DH3UYECKHE CBOWCTBA
HEMETaJIOB. AJIJIOTPOITUS HEMETAIUIOB (Ha IIpuMepe KKCIopoia, cephbl, hocdopa u yriepoa).

XUMHUUECKUE CBOWMCTBAa BAKHEHWIINX HEMETAUIOB (rajlOTEHOB, cepbl, a3otra, (ocdopa,
yriiepoja ¥ KpeMHUSI) U UX coeTMHeHHH (OKCHUIOB, KUCIIOPOJICOIEPKAIINX KHCIIOT, BOJIOPOTHBIX
COCIMHECHUH).

[IprMmeHeHne BaKHENIINX HEMETAIIIOB U UX COEAUHEHUN.

Mertamnel. [lonoxenue meramioB B [lepuoauyeckoil cucteMe XMMHUUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHsSI DIEKTPOHHBIX 000JI0YEK aToMOB MeTaiioB. OOmiue
¢uznueckue cBoiicTBa MeTaiioB. CIIaBbl METaUIOB. DIEKTPOXUMHUYECKHHM pAJ HaMpsLKEHUN
METaJlJIOB.

XuMHUYeCKHEe CBOMCTBA BaKHEHIIMX METAUIOB (HATPHiA, Kanui, KajblUi, MarHui,
AIIOMHHHUH, IIUHK, XPOM, XKeJIe30, ME/Ib) M UX COCTHHEHHIA.

O61ue cnocoObl MOTy4YeHHs MeTauoB. [IpuMeHeHne MeTaioB B OBITY U TEXHUKE.

DKCHEpUMEHTAIbHbIE METOJAbl HW3Y4YEHHUs BEIIECTB M UX MPEBPALICHUM. H3yYeHHE
KoJuleKiuu «MeTamibpl M CIJIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3a1a4, HaONIOJIeHWE W  ONHCAHWE JEMOHCTPAllMOHHBIX ¥  JIA0OPAaTOPHBIX  OMBITOB
(B3auMoIeliCTBUE THUIPOKCHAA ATIOMUHUS C PACTBOPAMM KHUCJIOT U IIEIOYEH, KaueCTBEHHbIC
peakiy Ha KaTHOHBI METAJIJIOB).

Pacuérnpie 3amaun.

Pacuétel maccel BemiecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJIUYECTBY BEIECTBA,
Macce wid 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMHM BEHIECTB, PacdéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMHU, €CIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XHuMHUS U KU3Hb

Ponp xuMuu B 06ecriedeHnH KOJIOTUYECKOM, SJHEPTeTUYECKOM M MHUIIEeBON 0€30MacHOCTH,
pasBuTun MeauuuHbl. [IoHSATME O HaAydyHBIX METONAaX MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKuuid.

[IpencraBnennst 00 O0OMMX HAyYHBIX NPHUHIMIIAX MPOMBIIUIEHHOTO TOJTY4eHUs
BaXXHEUIITNX BEIIECTB.

UenoBek B MHUpE BELIECTB M MATEPUAIOB. BAKHEMIIME CTPOUTEIBHBIE MAaTEPHAbI,
KOHCTPYKLIMOHHBIE MaTepHuajbl, KpPacKd, CTEKJIO, KEepamMHuKa, MaTepuasbl Uil AJIEKTPOHHUKH,
HaHOMAaTepHaJlbl, OPraHUYECKHe U MUHEPATbHBIC yI0OpEHHUS.

XUMHUsT U 30pOBbE 4YENOBEKAa. NpPaBHJIA MCIIOIB30BAaHUS JIEKAPCTBEHHBIX IPEINAPATOB,
mpaBmiia 6€30MaCHOTO MCTOIB30BaHUS MPENapaToB OBITOBON XUMUHU B TIOBCETHEBHOM JKU3HH.

MexnpeIMeTHBIE CBSI3H.

Peanu3zanus MeXmnpeaMETHBIX CBA3CH MPU MU3y4eHUH O0IIel M HEOPraHUYeCKOW XHMUU B
11 kJiacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHIA,
TaK U MOHATUH, SABISIOLIMXCA CUCTEMHBIMU I OTHEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHUSA. HAay4HbIH (hakT, THUIOTE3a, 3aKOH, TEOpHs,
aHajm3, CHHTE3, KIaccuguKaus, IIEPUOAUYHOCTD, HaOJII0ICHHE, 3KCIIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, SBIICHUE.

dusuka: Marepus, dHEpPrus, macca, aroM, dJJEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOIl,
PaOaKTUBHOCTh, MOJEKYJa, YHEPTeTUUYECKUI ypOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSTHUE BeIleCTBa, (U3NYECKUE BEIIMYMHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHU3ME.

I'eorpadus: MuHEpasnbl, FOpHbIEC TOPO/IbI, MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, PECYPCHI.

TexHonorus: XUMHYECKast MIPOMBILIIEHHOCTb, METAJLTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepUaos, CEIBCKOXO03SMCTBEHHOE MIPOU3BOJCTBO, U1 EeBast
MIPOMBIIIJICHHOCT, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHUX
MIPEnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaT€pHAJIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLBI 10 XMUMHWHU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJIbTaTaM OCBOCHHUS OOYYarOUMMHUCS
IporpaMM cpeHero oomiero oopa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4yHo-meTtonndyeckoil OCHOBOM Uil pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
IIpoOrpamMM CpeaHero oomiero 00pa3oBaHus SIBISAETCS CUCTEMHO-JIEATEIbHOCTHBIHN MOIXO0.

B cooTBETCTBHM € CUCTEMHO-AEATEIBHOCTHBIM IOJXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHMs IpeaMeTa «XHUMHUS» Ha YPOBHE CpEIHEro oOmero oO0pa3oBaHUS
BBIJICJIEHBI CIIENYIOIINE COCTABIIAIOILNE!

0CO3HaHHE OO0YYaIOUIMMUCA POCCUHCKOM TpakIaHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U CaMOOIIPEIEIEHHUIO;

HaJIM4Yle MOTUBALIMHU K 00yUEHHIO;

LIEJICHANPAaBJICHHOE Pa3BUTHE BHYTPEHHHMX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEH U UCTOPUYECKUX TPATULIMKA 6a30BOM HAyKHU XMMUHU,

TOTOBHOCTh M CIOCOOHOCTh OOy4aroIuXcs PyKOBOJCTBOBATbCS B CBOCH JEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMHM, NPUCYILUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
obOpazoBaHus,

HaJIMYME TPABOCO3HAHMS HKOJOIMYECKOW KYNbTYphl M CIIOCOOHOCTU CTaBUTh LETU U
CTPOUTH >KU3HEHHbBIE TJIAHBI.

JIMYHOCTHBIE pE3yAbTaTbl OCBOCHMSA NpeaMeTa «XUMHS» JOCTHTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCHMTATEIbHOM JAEATEIIBHOCTH B COOTBETCTBUM C TyMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMHM M HJeaJaMH POCCUICKOro
IpaXkJaHCKOro OOlIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHU W MpaBUIAMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIIO3HAHUS, CAaMOPa3BUTHS M HPAaBCTBEHHOTO CTaHOBJICHUS
JMYHOCTHU O0YYaIOLIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaXaroT CHOPMUPOBAHHOCTH
ONbITa I[O3HABATEIbHOM M MPAKTHMYECKOW JESITENbHOCTH OOy4aromuxcs [0 pealn3aluu
NIPUHATHIX B 00LIECTBE LIGHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpanIaHCKOTro BOCIMTAHUS:

0CO3HaHMS 00YYaIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00s3aHHOCTEH, YBAXKEHHUS K
3aKOHY M MPaBOIOPAIKY;

NPEJCTAaBICHNUS O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOLIEHMH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATENBHOCTU NMPH CO3/1aHUM y4eOHBIX IPOEKTOB,
peleHrH yyeOHBIX M M03HABATENbHbBIX 33/1a4, BHIIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB,

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIN3€ PA3IMYHBIX BUJIOB YU€OHOH /€ATENbHOCTH,;

2) IATPUOTHYECKOT0 BOCTIHTAHUS:

LIEHHOCTHOTO OTHOUIEHHS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTE€YEeCTBEHHOMH
XHMUM,

YBaXKE€HMsI K IpOIEcCY TBOpYECTBA B OOJIACTM TEOPUM M IMPAKTHMYECKOIO NPUMEHEHUs
XMMUH, OCO3HAHMA TOTO, YTO JOCTH)KEHHUS HAyKH €CThb PE3YJbTaT JUIMTENbHBIX HaOIIOIEHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO Tpy/Ja YUEHBIX U IIPAKTUKOB,



WHTEpeca M T[O3HABATEIbHBIX MOTHBOB B TMOJYYEHUHM U TIOCIEOYIOIIEM aHAJM3e
nH(OPMALIUU O IEPETOBBIX JOCTHKCHHSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIHTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBA3aHHBIE C XUMUYECKUMH SBJICHUSMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H
LICHHOCTH,

FOTOBHOCTU OIIEHUMBATh CBOE IMOBEJICHHWE W TOCTYNKM CBOMX TOBAapUIIEH C MO3ULUN
HPABCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIKOB;

4) popMupoBaHHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUs I[EHHOCTEH 370poBOTO W 0Oe30macHOro oOpa3a >KH3HU, HEOOXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PH3UYECKOMY M IICHXUYECKOMY 37I0POBBIO;

coOmrofieHHs MpaBui OE30MacHOTO OOpalleHusi ¢ BEUIECTBAaMH B OBITY, MOBCEIHEBHOU
YKU3HU U B TPYAOBOU I€ATEILHOCTH;

MOHUMAaHHUS [IEHHOCTH TMPaBWJI WHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYallUsAX, YTPOKAIOIINX 3I0POBBIO U )KU3HHU JIOJIEH;

OCO3HAHMS TOCIEACTBUI M HENPUSATHS BPEAHBIX NMPUBBIUCK (YIIOTPEOJCHHS aTKOTOJIS,
HApKOTHUKOB, KypeHHSI);

5) TpyA0BOr0 BOCIMTAHMS

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JIEATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAHOBKA HA AaKTUBHOE Y4YacTUE€ B PELICHUM MPAKTUUYECKUX 3aJad COLUAIBHOMI
HaMpaBJICHHOCTH (B paMKaX CBOETo KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPO(eccHil pa3NIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHUS IPEJIMETHBIX 3HAHUN 110 XUMHUH;

YBaXEHUS K TPYAY, JIIOASIM TpyJa U pe3yabTaTaM TPYJOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHON TpaeKTopuu oOpa3oBaHMUs,
Oynmyuieil mpodeccuu U peaau3anud COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, MHTEPECOB U MOTpeOHOCTEN 00IIEeCTBa,;

6) IKOJIOrMYeCcKOro BOCIIMTAHHUSA

HKOJIOTHUECKHU IeJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIe, KaK HCTOYHUKY CYIIECTBOBAHHUS
JKM3HH Ha 3emiie;

MOHUMAaHHUSI TI100ANBHOTO XapakTepa HKOJOTHUYECKUX MPOOJieM, BIUSHUS dKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOJHOM U COLMATBHOM CpEe/Ibl;

OCO3HaHUS HEOOXOAMMOCTH HCIIOIH30BAHUS JOCTHKEHUN XUMUU JJIsI PEIICHUs BOTIPOCOB
palOHAIBLHOTO NPUPOAOIIOIB30BAHNUS;

AKTHUBHOTO HENPUSITHS JEHCTBHM, MPUHOCIIIMX BpE OKPYKAIOIIEH MPUPOJHON Cpere,
YMEHHSI TIPOTHO3UPOBATH HEONArONMPHUSATHBIE SKOJIOTHMUYECKHE MOCIEACTBHS MpeInpUHUMAEMBIX
JIEWCTBUI U NPEIOTBPALLATH UX;

HaJU4MUsl PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, 3KOJIOTMUECKOM KYyJIbTYphl, OIbITa
NESATENbHOCTH  SKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHUS pPYKOBOJICTBOBATHCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COIIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UJCOJOTUH XeMo(oOuu,;

7) HEHHOCTH HAYYHOI'O MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTH HAYKU M 0OIIECTBEHHOU MPAKTUKH;



MOHMMaHUs cHeuM(PUKM XUMHUHM Kak HAayKd, OCO3HaHHs e& ponu B (HOPMUPOBAHUU
paLII/IOHaJIBHOFO Haquoro MBIIJICHHA, CO34JaHUU LICJIOCTHOI'O HpeILCTaBJ'IeHI/Iﬂ 06 OKPY)KaIOH.[eM
MHpE KAaK O €IMHCTBE IIPUPOJABI U YEJIOBEKA, B IMO3HAHUM INPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHnu mpooyieM COXpaHEeHUs MIPUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHUH JJISi COBPEMEHHOW NMBUIU3ALMU. B €€
T'YMaHUCTUYECKOW HAMPaBICHHOCTH M BaXKHOW POJM B CO3JaHUU HOBOW 0a3zbl MaTepuUambHOU
KYJIBTYPBI, PEIIEHUH TIO0AIBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHYeCKOM, TMHUIIEBOM M OKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
00ecreYeHnH YCIOBUM YCIENTHOTO TPy/la M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YiIeHa
o0IecTBa;

€CTeCTBEHHO-HAYYHOH TPAMOTHOCTH. TOHUMAHHUS CYIIHOCTH METOJOB TIO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BATh MONydyaeMble 3HAHHS IS
aHa/M3a U OOBSICHEHUS SIBJICHHUI OKPYKAIOIIEro MHUpPa M MPOUCXOASAIIUX B HEM H3MEHEHHUH,
YMEHHUS JIe1aTh 000CHOBAHHBIE 3aKIIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS TAHHBIX
C LIEIBIO MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIh30BaTh XUMUYECKUE 3HAHUS [UIsl pEUIeHHs TTpoOiieM
B PCAIbHBIX KU3HCHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO U HCCIE0BATEIbCKON NeSTENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHHUIO W CcaMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 1O XUMHH B COOTBETCTBUU C KU3HECHHBIMU
MOTPEeOHOCTSMH,

MHTEpeca K OCOOEHHOCTAM Tpylna B pa3nuuHbX cdepax mnpodeccHoHamTbHOU
IEeITEIbHOCTH.

METANPEIMETHBIE PE3YJbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS YUEOHOro mnpeaMmera «XHUMHUS» Ha YpPOBHE
cpenHero o0Iero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMbIC NI (POPMHPOBAHUS MHUPOBO33PCHHUS OOYYAIOIIUXCS MEXIAUCIUTLIMHAPHBIC
(MeXpeaMeTHbIC) 00IeHAYYHbIC TTOHATHUS, OTPAXKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crieliuuKy METOJI0B MO3HAHMS, UCTIOJIB3YEMbBIX B €CTECTBEHHBIX Haykax (Marepus, BEUIECTBO,
SHEPrus, SBJCHHUE, MPOLECC, CUCTEMA, HAy4yHbIH (aKT, MPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpH s, UCCIICI0BaHUE, HAOIIOICHUE, U3MEPECHHUE, IKCIIEPUMEHT U JAPYTHUe);

YHUBEpCaldbHble  yd4eOHbie  neiicTBust  (MMO3HABaTEIbHbIC, KOMMYHHUKaTHBHBIE,
peryiasTUBHBIC), oOecnednBaromue (GopMupoBaHue (YHKIMOHAIBLHOW TPAMOTHOCTH W
COLIMAIIBHOM KOMIICTECHIIMH 00yYarOIIuXCs;

CMOCOOHOCTh  OOYYAIOIIMXCS  KCIIOJIb30BaTh ~ OCBOCHHBIC  MEXKIUCIHUILUIMHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHUS W YHHBEpPCAJbHbIC y4eOHBbIC JICHCTBUS B IO3HABATCIBHOH W
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yJabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAJIbHBIMU Y4eOHBIMU
MO03HABATEIbHBIMH, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMHU JICHCTBHUSIMH.

OgJajieHNe YHUBEPCAJIBHBIMYI Y4eOHBIMU NMO3HABATEIbHBIMH 1€ CTBUSIMM:

1) 6a30BbIe JIOTHYECKHE ACHCTBHS:

CaMOCTOATEILHO (POPMYJTHPOBaTh M aKTYaJU3UPOBaTh MpOOJIEMy, BCECTOpPOHHE €€
paccMaTpuBaTh,

ONIpPENeNATh LENH ACATEIBHOCTH, 3ajaBas MapaMeTPbl M KPUTCPUH HX JTOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThl IEATEILHOCTH C MTOCTABJICHHBIMU IICIISIMH;



UCIOJb30BaTh NMPU OCBOCHUM 3HAHUM NPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble TMPU3HAKH TMOHATUH W YCTaHABIMBAaTh MUX B3aUMOCBA3b, MHCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHATHS AJ1s1 OOBbSICHEHUS OT/ICIbHBIX (PaKTOB U SIBIICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUH JUIS KJIACCU(DUKALIMU BEIIECTB U XUMUYECKUX PEaKIIHiA;

yCTaHaBIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U MEX/1y U3y4aeMbIMU SIBJICHUSMH,

CTPOUTH JIOTUYECKHE pacCcykaeHus (MHIYKTHBHbBIC, JCAyKTUBHBIC, 110 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH U TMPOTHBOPEUMS B pacCMaTpUBAEMBIX SBICHUSAX, (HOPMYyIHUpPOBATH
BBIBO/IBI M 3aKJIIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, MCIOJIb3YeMble B XUMHU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIENTH, IPe0OPa30BBIBATH MOICIBbHBIC MPEICTABICHUS — XUMHYECKUI 3HaK (CHMBOJI) DJIEMEHTA,
XUMUYecKas (GopMyla, YypaBHEHHE XUMHYECKOM peakuud — TpU pPElIeHHH Y4eOHbIX
MIO3HABATENbHBIX W MPAKTUYECKUX 33/a4, NMPUMEHATh Ha3BaHHBbIE MOJENIbHBIE MPEICTABICHUS
JUISL BBISIBIICHUSI XapaKTePHBIX MPU3HAKOB M3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKLIUH.

2) 6a30BbIe HCCJIETOBATEIbCKHE IeHCTBHS:

BJIaJIeTh OCHOBaMHU METOJIOB HayYHOT'O TIO3HAHUS BEIECTB U XUMUUECKUX PEaKLUH;

dbopmynupoBaTh IeJM M 3aJauyd  HMCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENIBHO CPOPMYITUPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
111 GOPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE NMPABHIBHOCTH BBHICKA3bIBAEMBIX CY)KICHUH;

BJa/IeTh HaBBIKAMU CAMOCTOSITENIBHOIO IUJIAHUPOBAHUS W TPOBEIEHUS YYEHHUYECKHUX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJOM IpoIlecca, CaMOCTOSATEILHO
NPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIUpoBaTh OOOOLIEHHS U BBIBOJbl OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YyNIbTAaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHWYECKOW MCCIIEIOBATEILCKON U MPOEKTHOM JesTEeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B TIO3HAHUS.

3) pa6ora ¢ undopmManueii:

OPHEHTHPOBATbCS B PpA3IMYHBIX HCTOYHHMKAX HH(popMmanuu (HayqHO-TIOIYJSIpHAs
JUTEpaTypa XMMHYECKOTO COJAEp)KaHWs, CIpaBOYHBbIE MOcoOusi, pecypcbl HTepHera),
aHAJM3UPOBaTh HMH(OPMALMIO pPA3IUYHBIX BUIAOB MU (OPM MPEACTABICHUS, KPUTUUYECKU
OLIEHUBATh €€ TOCTOBEPHOCTh M HEMIPOTUBOPEUYNBOCTD;

(dbopMynupOBaTh 3alpoChl U NPUMEHATh pPA3IUYHbIE METOAbl IPU TOUCKE M OTOOpe
uH(popMalMy, HeOOXOAMMOH JUTsl BBITIOJHEHUS YU€OHbIX 3a]1a4 ONPe/IeIEHHOTO THIIA;

npuoOpeTaTh OMBIT MCMOJB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHI U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENFHO BBIOMPATh ONTHUMAIbHYIO (JOpMY TpelcTaBieHus: HHGopManuu (CXeMsbl,
rpaduKy, AUarpaMMel, TaOJIHIBI, PUCYHKU H JAPYTHUE);

UCTOJb30BaTh HAyYHBIH $3bIK B KayecTBE CpEACTBAa NpU pPabOTe C XUMHUYECKOU
uHopMaIell: TPUMEHATh MEXKIpeAMEeTHbIe ((DU3MYECKUe M MaTeMaTHYeCKUE) 3HAKH |
CUMBOJIBI, GOPMYJIIBI, a00peBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BATh U MPE0OPa30BbIBATh 3HAKOBO-CHMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBJjaieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€fiCTBHSIMH

3a71aBaTh BOIPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMbI B XOJI€ JHANOra W/WIN JAUCKYCCHH,
BBICKa3bIBaTh HJeH, (OPMYTUPOBATh CBOM MPEIOKEHHS OTHOCHTENHBHO BBIOJHEHUS
NpeII0KESHHON 3a/1a4H,



BBICTYIIaTh C IPE3ECHTALMENl PE3yabTaTOB IO3HABATEIBHOW AESTEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBIIOJHEHUM XHUMHUYECKOTO
HKCIEPUMEHTa, NPAKTUYECKOM pPabOThl MO MCCIEJOBAHUIO CBOMCTB H3ydyaeMbIX BELIECTB,
peanu3anuy y4eOHOro Npoekra M (OpMyIHpOBaTh BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHBIX
UCCIIeZIOBaHUH MTyTEM COTJIACOBAHUS MO3ULIUI B X0€ 00CYXIeHUS 1 0OMEHAa MHEHUSIMH.

OBiiajieHNe YHUBEPCAJTbHBIMH PeryJsiTHBHBIMU J1eHCTBUAMU

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYILECTBISATH CBOKO II0O3HABATEIBHYIO JAEATEIBHOCTD,
ompenenss €€ Ienu M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeUlaraeéMblii aITOPUTM JEHCTBUM MpPU BBINOJHEHUH Y4YE€OHBIX M HMCCIENOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(pHeKTUBHBIN CIOCOO UX pelIeHus ¢ yIETOM MOJTYYEHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEHW JEATEIBHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS Kypca «OpraHudeckas XMMHsI» OTPaXaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOM COCTaBJISIONIEH €CTeCTBEHHO-
HAayYHOH KapTHUHBI MHUpPA, POJM XMMHUU B TO3HAHUU SBJIECHUHA NPHUPOIBI, B (HopMupoBaHHH
MBIIUJIEHUS. U KYJIbTYphl JMYHOCTH, €€ (YHKIHMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOW JUIs
pelieHus] MPAaKTUYECKUX 3aJad M SKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
310pPOBBIO U IPUPOJIHOM Cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOJATaIOILINe
TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JICKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJIa, BaJIeHTHOCTB,
ANIEKTPOOTPUIIATEILHOCT, XHMHUYECKasi CBS3b, CTpyKTypHas Qopmyna (pa3BépHyras u
COKpamIéHHas), MOJb, MOJISIpHAas Macca, MOJIAPHBIA  0O0BEM, YIJIEpOJHBIA  CKEJeT,
(byHKUMOHANbHAS TPYNINA, paauKaj, H30MEpHs, HU30Mepbl, FOMOJIOTUYECKUH psijl, TOMOJIOTH,
YIJIEBOIOPOBI, KMCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUs, MOHOMED, NOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COSTMHEHUS); TEOPUU M 3aKOHBI (TEOPHS CTPOSHHS OPraHUYeCKHX
BemectB A. M. bBymiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XMMUHU, MHUPOBO33PEHYECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAaHUs
NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUHU U 0€301aCHOM HCIOJIb30BAHNY BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa,

c(OPMHPOBAHHOCTh YMEHHH BBISBIIATh XapaKTEpHbIC MPU3HAKYU MOHATHUIH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME OHATHS IIPH ONIMCAHUHU COCTaBa, CTPOCHUS U
IIPEBPALEHUI OPraHNYECKUX COCIUHEHU,

Cc(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUI COCTABJICHHS
MOJICKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOMH, COKpAIIEHHOI) (HOPMYIT OPraHUYECKUX BEIICCTB
U YpaBHEHMH XMMMUYECKMX PEAKLIMH, M3rOTaBIMBATH MOJIEIN MOJIEKYJ OPraHMYECKHX BEIEeCTB
JUIS WIUTFOCTPALMK UX XUMUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAUIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEUIECTB [0 MX COCTaBy M CTPOEHHUIO K ONpeAeNEHHOMY KiacCy/Tpylmne CoeAuHEeHU
(YyrneBoopoapl, KHUCIOPOA W A30TCOJAEpIKAIlME  COEAMHEHHs, BBICOKOMOJIEKYJISpPHbIE



COCJMHEHUS), JaBaTh MM Has3BaHus 1o cucremartudeckoir HomeHknatype (IUPAC), a rtakxke
NPUBOJUTh TPUBHUAIBHBIC HA3BaHMs OTICIBHBIX OPraHUYECKHX BEINECTB (ITHICH, MPOTHIICH,
alleTHJICH, STHJICHIIIMKOJb, TJUIEPHH, (EHOJ, (OpManbIeTu, aleTaabAerui, MypaBbHHAas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJICMHOBAsl KHUCJIOTA, CTEapUHOBAs KHUCIIOTa, TJII0K03a, (PpyKTO3a,
KpaxMaJl, [eJUTI0I03a, TIIUIHH);

C(OPMHPOBAHHOCTh YMEHHUS ONPEAEATh BHJbl XUMHUYECKOW CBSI3M B OPraHUYECKUX
coeMHeHUsX (0AMHAPHBIE U KPATHEIE);

c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemiectB A. M. bytnepoBa /Ui 00bSCHEHHsS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W
CTPOEHUS; 3aKOH COXPAHEHUsI MACChl BEIIECTB,;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaThb COCTaB, CTPOEHHUE, (UHMUECKUE U
XUMHUUYECKHE CBOMCTBA THITMYHBIX MPEJCTABUTEICH PA3IUUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(mMeraH, 9TaH, STHJIEH, MpPOMNMJIEH, aueTwieH, Oyranuen-1,3, merunbyraauen-1,3, OeHzoln,
METaHOJI, 3TaHOJI, STHJICHIIUKOJb, TJIUIEPUH, (DEHOJ, aleTaablIerul, MypaBbuHas U yKCyCHas
KUCIIOTHI, TJIOKO3a, KpaxMall, IIeJUTI0NI03a, AMUHOYKCYCHas KHCJIOTa), HUTIOCTPHPOBATh
TEHETUYECKYIO CBSA3b MEXIY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMUYECKHUX pEaKIHil c
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYyT;

C(OPMHPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOJHOTO CHIPhS
(He(Th, TMPHUPOIHBIA Ta3, Yroiib), CHOCOOBI MX MEPEePabdOTKH M TNPAKTUYECKOE NPUMEHEHUE
IPOAYKTOB IepepabOTKH;

C(OPMUPOBAHHOCTh YMEHHH MPOBOJAMTH BBIUYUCICHUS MO XUMHYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJMUYECTBA MCXOJHOTO BELIECTBA WJIM NPOAYKTAa PEAKLUMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJMYECTBY OJTHOTO M3 UCXOTHBIX BELIECTB HIIH MTPOIYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, WCIONb3YyeMbIX B XHUMHU TPH HW3YyYCHUH BELIECTB M XUMHUYECKHX SIBJICHUHN
(HaOmroneHHe, W3MEpEHHUE, OKCIEPUMEHT, MOJCIMPOBAaHNUE), HCIOJIB30BATh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS JJISl IPUHATHS PELICHHH B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHsX, CBSI3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MpPaBUJIa MOJIb30BAHUS XUMHUUYECKON MOCYNON U
nabopaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBuiia OOPaIEHUs C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKIHSMHU T10 BBITOJHEHHIO JIAO0PATOPHBIX XUMHUECKHUX OTIBITOB,;

C(OPMUPOBAHHOCTh YMEHHMU IIJIAHUPOBATH W BBIMOJIHATH XUMHUYECKHHA 3KCIIEPUMEHT
(mpeBpaleHns OpPraHUYeCKUX BEIEeCTB MPU HAarpeBaHMHU, MOJYYEHHE ITUIICHA U U3y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKkIMM OpPraHMYECKUX BEIIECTB, JeHaTypauus OelKoB mpu
HarpeBaHWH, IIBETHBIC PEAKIUU OCKOB) B COOTBETCTBUU C MPABUIIAMH TEXHHKH O€30MaCHOCTH
npu oOpallleHuH C BelleCTBaMH M J1a00paTOpHBIM 00OpYIOBaHHEM, MPEICTABIATh PE3yIbTaThl
XMMUYECKOr0 3KCIIepUMeHTa B (opMe 3amMcu ypaBHEHHH COOTBETCTBYIOIIMX pEaKUUd Hu
(GbopMynUpOBaTh BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUH KPHUTHYECKH aHAJIM3MPOBATh XUMHYECKYIO HH(OpMaImio,
HOJIy4aeMyIo U3 Pa3HbIX HCTOUYHHKOB (CpencTBa MaccoBoi HHGopManuu, HTepHET U Ipyrux);

cOPMUPOBAHHOCTh YMEHHWIl COONIOAATh TpaBHia AKOJOTUYECKH IIeJIeco00pa3HoOro
MOBEZICHUSI B OBITY M TPYHAOBOW JAEATEIBHOCTH B LENSAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’)KaloIel MpUPOIHON Cpenbl, OCO3HABATh OMACHOCTh BO3/EHCTBUS HAa KHUBBIE OPraHU3MBI
OTIpeNIeIEHHBIX OPraHMYECKHX BelIecTB, MOHMMas cMbicha mokaszarens [1/IK, moscHsTe Ha
npuMepax CIiocoObl YMEHBIIEHHS W MPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M
YeJI0BeKa,



Ui 0Oy4aroluXcs C OrPaHUYCHHBIMHU BO3MOXHOCTSMHU 37I0POBBSI. YMEHHE MPUMEHSITH
3HAHMS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHUI,

JUISE CHEMBIX ¥ CIa0OBUAAIIMX OOYyYaIOMIMXCSA: YMEHHE HCIOJb30BaTh pelbedHO-
TOYEUYHYIO cUcTeMy o0o3HaueHwuit JI. bpaiins ams 3anucu XuMudeckux GopMyIL.

11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMH»
OTpaXKaloT:

C(OPMHPOBAHHOCTh MNPEACTABICHUN: O XHMHYECKOH COCTaBJIAIOLICH €CTECTBEHHO-
HAayYHOH KapTHUHBI MHUpA, POJM XMMHUU B TIO3HAHUU SBIEHUN NPHUPOIBI, B (HopMupoBaHHH
MBIIUIEHUS. U KYJIbTYphl JIMYHOCTH, €€ (YHKIHMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOW JUIs
pelieHus] MPAaKTUYeCKUX 3aJad M DSKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
30POBBIO U IPUPOJHON Ccpene;

BJIAJICHHUE CHUCTEeMON XUMHUYECKUX 3HAaHUHM, KOTOpas BKJIIOYAET.: OCHOBOIIOJAraroline
NOHATHA (XMMUYECKHUH AJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIM O0O0BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENCHb
OKHCJICHUsI, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaUIMYecKas, BOJOPOIHAs),
KpUCTANIMYECKass  pemeérka, TUIBl XUMHUYECKUX  PEaKIHi, pacTBOp,  3JIEKTPOJIMTHI,
HEBJIEKTPOJIUTHI, JIEKTPOJIUTHUYECKAs] UCCOLMALUS, OKHCIMTEIb, BOCCTAHOBHUTEIb, CKOPOCTb
XUMHUUYECKOH peaKinu, XUMUYECKOe PaBHOBECHE); TCOPUH U 3aKOHBI (TEOPHs DIIEKTPOIUTHUECKON
auccolnManuy, nepruoauueckuii 3akon J[. M. MenzeneeBa, 3aKOH COXpaHEHMs MacChl BEILECTB,
3aKOH COXPaHCHUS W NPEBPALICHUS DHEPIHU MPU XUMHUYECKHX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIKAI[Me B OCHOBE NOHUMAaHMS
NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M O€30MacHOM MCIOJIb30BAaHMM BAKHEUIIMX HEOPTaHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKON JeATEIbHOCTU YEJIOBEKa;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHbIC IPU3HAKYU MOHATHUI, yCTaHABINBATh
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPHU ONMCAHUU HEOPraHUYECKUX
BEIIECTB U UX NPEBpAIlIECHUl;

C(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY [UI COCTABJICHHS
¢dopMyn BelIeCTB M YypaBHEHMH XUMHUUYECKUX pPEaKLUH, CHUCTEMATHYECKyl0 HOMEHKIATYpy
(IJUPAC) wm TtpuBHanbHble Ha3BaHUS OTICIBHBIX HEOPraHWYECKUX BeIlecTB (yrapHblid ras,
YIJIEKUCIIBIN ra3, aMMHUak, raméHas M3BeCcTb, HEraméHas W3BECTh, NMUThEBas COJA, MUPUT U
apyrue);

c(OPMHPOBAHHOCTb YMEHHUM ONpEeNsiTh BAIEHTHOCTb U CTETIEHb OKMCICHUS XUMHUYECKUX
AJIEMEHTOB B COCTMHEHMSAX PA3IMYHOTO COCTABA, BUJ XUMHYECKOW CBs3U (KOBaJCHTHAsI, HOHHAS,
MeTaJUTNYecKasi, BOJOPOJHAS) B COCIUHEHUSX, THI KPUCTAJUTMYECKOH PEHIETKH KOHKPETHOTO
BelecTBa (aTOMHasl, MOJICKYJSIpHAs, HOHHAs, METaUIMYecKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHWYECKUX COETUHEHU;

c(OPMHPOBAHHOCTh YMEHHMH YCTAHABJIMBATh MPUHA/IEKHOCTh HEOPTaHMYECKHX BEIECTB
[0 UX COCTaBY K OIPEACIEHHOMY KJIacCy/TpyIie COSANHEeHUH (IPOCThIE BEIECTBA — METAJLIIBI U
HEMETaJUTbl, OKCH/IbI, OCHOBAHMUsI, KUCIOTHI, aM()OTEPHBIC TUAPOKCHIBI, COJIH);

cOpPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT TNepuoandeckoro 3akoHa J[. W.
MeHnzneneeBa M JAEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOI(YIO, OOBSCHHUTENBHYIO |
NPOTHOCTHYECKYIO (DyHKIIUH;



C(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 31eMeHTOB 1-4 neprosoB [lepuonnueckoil cucteMbl XUMHYECKHX 37eMeHToB /1. .
MenzeneeBa, HCHOJNB3YS MOHATUS «S-, [P-, O-3JEKTPOHHBIE OpPOHMTAINY», «IHEPreTUUYCCKUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XHMHUECKHUX JJIEMEHTOB U UX
COCIMHEHU 110 nepuojaM U rpymmnam [leproaudeckoil cucTeMbl XUMHYECKHUX 3i1eMeHTOB 1. 1.
Menpeneesa,

cOpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KIACCOB, IOATBEPXKIATh CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXJy HEOPraHMYeCKMMM BEIECTBAMU C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHHs KJIACCU()ULIUPOBATH XUMUYECKHE PEAKLUUHU IO Pa3IMYHbIM
npu3HakaMm (Y4UCIy M COCTaBy pEarupymolluxX BeIIECTB, TemioBoMy 3ddekTy peakuuu,
M3MEHEHUIO CTETIeHEeH OKHUCIICHUS DJIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YYaCTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHUN COCTABJISATh YPABHEHMsSI PEAKLUH pa3IMYHbIX THUIIOB, MTOJHBIE
U COKpAIlIEHHBIE YPAaBHEHUS PEaKIMHA MOHHOTO OOMEHa, YUMTBIBAsl YCIOBUS, IPU KOTOPBIX TH
peakuuu UAyT A0 KOHILIA,

c(OPMHPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIMM, HOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3/IMYHBIX HEOPraHWYECKUX BEILECTB, pACIO3HABATb OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PAaCKPBIBATh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii HOCPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PeaKIid;

c(OPMHPOBAHHOCTh YMEHHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakiu OT
pa3nuyHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHenrHero Bo3aeictus (npuniun Jlelllatense);

c(OPMHUPOBAHHOCTh YMEHHUH XapakTepU30BaTh XUMHUECKHE MPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIIEHHOTO MOJY4YE€HHUsI CEpHOM KHUCIOTHI, aMMHaKa, a Takke c(HOPMHUPOBAHHOCTD
IpeICTaBIeHUH 00 OOIIMX HAayYHBIX MPUHIMIAX U SKOJOTHYECKUX MPOoOIeMax XMMHUYECKOIO
IIPOU3BO/ICTBA,;

c(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHATHUS
«MaccoBasi IOl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHWH TIa30B IMPH XUMHYECKHX
peakuusx, Macchl BELIECTBAa WM 00BEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
wid 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEaKILMM BEIIECTB, TEIUIOBOrO 3 QeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MACCHI BEILLECTB, IPEBPAILCHUSA U COXPAHEHUS DHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBHUJIa MOJIb30BAHUS XUMHUYECKON MOCYNOM U
n1a00opaTOpHBIM 000PYOBAaHUEM, a TAaKXKe MpaBuiia OOPaIEHUs C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKIMAMU 1O BBINOJHEHHUIO TA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATh XUMUYECKUH SKCIIEPUMEHT
(pa3noxeHHe TeEpOKCHJAa BOJOPOJAa B MPHUCYTCTBUM KaTajlM3aTopa, ONpeAeTIeHHE Cpeibl
PacTBOPOB BEILECTB C MOMOLIbI0 YHUBEPCAIBHOI'O MHIUKATOPA, BIMSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKLuH, peakiMy HOHHOro oOMEHa, KayeCTBEHHbIE PEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHMS, PEIICHUE SKCHEPUMEHTAIbHbIX
3aga4y mo TemMam «Metauel» U «Hemeramipi») B COOTBETCTBHHM C TPABHJIAMH TEXHUKH
0€30MacHOCTH MpHU 0OpallleHUu! ¢ BEUIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHUEM, MIPEICTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIepHUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OPMHPOBAHHOCTh YMEHHUH KPUTHYECKU AHAIM3MPOBATH XUMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyI0 M3 pPa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM KOMMYHHKaluu, VIHTEpHET
JApYTHX);

chOpPMUPOBAHHOCTh YMEHHI COOMOJATh TMpaBWJIa HKOJIOTUYECKH IIETIECO00Pa3HOTO
IIOBCACHHUA B 6BITy )51 pr,Z[OBOﬁ ACATCIIBHOCTH B MCIAX COXpPaHCHHUA CBOCTO 3J0pPOBbA U
oxpymaromeﬁ HpHpO,Z[HOﬁ Cpcabl, OCO3HABAThL OIIACHOCTb BO3I[CI>'ICTBI/I}I Ha JXUBBIC OPTraHU3MBbI
OHpCI[CJIéHHBIX BCIICCTB, TIOHUMAsA CMBICJI ITOKa3aTeIsl HI[K, MOSACHATh HAa MPpUMCpPax CHOC06LI
YMCHBIICHUA U MPECAOTBPALICHHUA UX BPCAHOTO BOB,Z[CI\/'ICTBI/I}I Ha OpraHusm YECJIOBEKA,

I O6y‘{aIOH_II/IXC$I C OI'PaHUYCHHBIMU BO3MOKHOCTAMU SI[OpOBBSI: YMCHHUC IIPUMCHATH
3HaAHUsA 06 OCHOBHBIX JOCTYIHBIX MCTOJAaX MO3HAHUS BCIICCTB U XUMHNYCCKUX HBHCHHﬁ;

JIA  CJICIBbIX H CJ'Ia6OBI/IIIHH_II/IX 06y‘IaIOIJ_II/IXC}I: YMCHHUEC HCIIOJIb30BATh penbe(bHo-
TOUYEUHYIO cucTeMy 00o3HaueHuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmmyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOil XUMHUH
[IpenmeTt opranndeckor xumun. Teopus
11 CTPOEHUS OPraHUYECKUX COEITUHEHUH A. 2
M. bytieposa
Uroro no pazaeny 2
Pa3gen 2.YraeBoaopoabl
2.1 [IpenenbHbIE YIIIEBOIOPOIbI — AJTKAHBI 2
99 HenpenenbHble yriieBOOPO/IbI: aJIKEHBI, 6
aJIKa/IMEHBI, aJKUHBI
2.3 ApoMaTHYeCcKue yriieBOI0PO,IbI 2
24 [TpupoaHble ICTOYHUKH YTJIEBOAOPOJIOB U 3 1
uX nepepadoTka
Utoro mo pazneny 13
Paznen 3. Kuciopoacoaep:kauye opraHnyeckue coenHeHus
3.1 Cruptel. @eHon 3
3.9 Anbreruapl. KapOoHOBBIE KHUCIIOTEL. 5 1
Crnoxuble 3¢upsl
3.3 VYraeBoisl 3 1




Uroro no pazaeny 12
Pasnen 4.A30Tcoaep:kaiiye opraHndecKkue coeInHeHust

4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 3
Wtoro mo pazneny 3
Pasnes 5.BbicokoMoiIeKyIsIpHBbIE COeIUHEHHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34




11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBanue pa3aesioB U TeM uupposbie
Ne i/ P Kontpoabubie | IIpakTuyeckue (mupp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1.TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u Ilepnoanueckas cuctemMa XUMUYECKUX 3
anemeHTOB JI. . Meneneera
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XVUMHUYECKUE PEAKIINH 6 1 1
Utoro mo pazneny 13
Pa3nen 2. Heopranuveckasi XuMust
2.1 Meranibt 1
2.2 Hemeramnbt 1 1
53 CBsI3p HEOPTaHUYECKUX U OPTraHUYECKUX )
' BEIIECTB
Uroro no pazneny 17
Pazgen 3. Xumus u )Ku3Hb
3.1 XuMus U KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHH S

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer opraHnyecKod XUMUH, €€
BO3HUKHOBEHUE, PA3BUTUE U 3HAUEHUE

01.09.2023

Teopust cTpoEHHSI OPraHUYECKUX
coenuHeHuit A. M. Bytieposa, eé
OCHOBHBIC ITOJIOKCHU A

08.09.2023

[IpencraBienue o KiaaccupuKaIum
opranuyeckux Bemiects. HomeHnkiatypa
(cucremaruyeckas) U TPHBHAIBHBIC
Ha3BaHMsI OPraHUYECKUX BELIECTB
AJKaHBI: COCTaB ¥ CTPOEHUE,
TOMOJIOTUYECKUH PST

15.09.2023

Mertan u 3TaH — npocTenme
MPEACTABUTENMN aJTKAaHOB

22.09.2023

AJKEeHBI: COCTaB U CTPOCHHE, CBOMCTBA

29.09.2023

OTuieH U NpONuIeH — IpocTeiine
MpEaACTAaBHUTECIN AJIKCHOB. HpaKTI/ILIeCKaSI
pabota Nel [lomy4yeHre STHIICHA U OTIBITHI C
HHUM.

06.10.2023

Ankanuensl. byraauen-1,3 u
meTunoyraauen-1,3. [omyuenne
CUHTETUYECKOTO KayyyKa U PE3UHBI

13.10.2023




AJKUHBI: cOCTaB U 0COOEHHOCTH CTPOEHUS,

8 TOMOJIOTHYECKUHN PsiI. ATIETHIICH —

PO CTEHIITHI npe;)CTIe[lBH:eenL JzIUeIKI/IHOB 20.10.2023
9 Brruncienus 1o ypaBHEHUIO XUMHAYECKOU

peakuuu 27.10.2023
10 ApeHbl: 6eH30J1 ¥ TOJTy0J. TOKCHYHOCTD

apeHoOB 10.11.2023
11 ['eneTrueckast CBS3b YIIeBOIOPO/IOB,

IIPUHAJUIEKALIUX K Pa3IMYHbIM KJlaccaM 17.11.2023

[TpupoIHBIE HICTOUHUKH YTIIEBOIOPOJIOB:
12 MPUPOIHBIN ra3 U MOMyTHbIE He(TIHBI

F:3BII), :Ile(l)Tb u HpoayKZTH eé nep(zpa(ioflcn 24.11.2023
13 KameHHbI#1 yroms u ero nepepadborka 01.12.2023
14 KontponbHas padoTa o pasaeny

«¥YTI1€BOIOPOIBI» 08.12.2023
15 [IpenenbHBIE OTHOATOMHBIEC CITUPTHI:

METaHOJ U 3TaHoj. BomopoaHas cBs3b 15.12.2023
16 MHOTr0aTOMHBIE€ CITUPTHI: ITUICHITTUKOJIb U 99 12 2023

TITUIEpUH
17 deHout: cTpoeHUe I\:IOHGKYJIBI, busnveckue

U XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE 29.12.2023
18 Anpaeruapl: GopMaNbICTUA U

anetanpAeruy. AeToH 12.01.2024

OnHOOCHOBHBIE MTpeeNIbHBIE KApOOHOBBIE
19 KHCJIOTBI: MypaBbHHAS U 10.01.2024

ykcycHas [ Ipaktudeckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOU KHCIIOTBI»




CTeapI/IHOBaSI 1 OJICMHOBAs KHUCJIOTHI, KaK

20 [IPEACTABUTEIM BBICIINX KapOOHOBBIX
pedl P 26.01.2024
KHCIIOT
MBpbL1a Kak COJIM BBICIIAX KapOOHOBBIX
21 .
KHCJIOT, KX MOIOIIlee IeHCTBUE 02.02.2024
CrnosxHble 3(pUpBI KaK TPOU3BOTHBIE
22 KapOOHOBBIX KHUCIOT. | MAPOIN3 CIIOKHBIX
P o 09.02.2024
3pupoB
93 JKupbl: ruapoau3, IpUMEHEHHE,
OHMOJIOTHYeCKast POJIb KHUPOB 16.02.2024
VYTIIeBOBI: COCTAB, KIIACCHU(PUKAIHSI.
24 Baxxueinine npeacTaBUTENN . TIIFOK034,
bel 01.03.2024
bpykTo3a, caxaposa
o5 Kpaxman u nemntono3a kak OpupoHbIe
MOJIMMEPHI 15.03.2024
KontponbHas padoTa no pasaerny
26 «Kucnopoacomepxkalnre OpraHniecKue
POACOAICpatiue op 22.03.2024
COEIMHEHUI»
27 AMUHBL, METUJIAMHUH U aHWINH
05.04.2024
AMMHOKHUCIOTHI Kak aM(OTEpHbBIE
28 OpPraHNYECKHE COEIUHEHNS, UX
P A 12.04.2024
OHOJIOrHYeCKOe 3HaueHue. [lenTuas
benku kak npupoaHbIe
29
BBICOKOMOJIEKYJISIPHBIE COETUHEHMS 19.04.2024
OCHOBHBIE TIOHATHS XUMUHA
30 .
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN 26.04.2024
31 OCHOBHBIE METOBLI CHHTE3A 14.05.2024




BBICOKOMOJIEKYJISIPHBIX COCAMHEHU .

32 [TpomexyTouHas aTTecTarus. 1 17.05.2024
33 [TnacTMacchl, KayqyKd, BOJIOKHA 1 91.05.2024
34 O00011IeHNE U cCUCTEMATHA3AIMS 3HAHUI 1 24.05.2024
OBIIEE KOJIMYECTBO HACOB I10 34
[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydYeHust

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTejibHbIE

pecypcbl

XUMUYECKUH 3eMEHT. ATOM. DJIEKTpPOHHAs
KOH(UTypamus aTOMOB

Ilepnoanueckuii 3akoH u [lepuoanueckas
cUCTeMa XUMUYECKUX 31eMeHToB /. U.
MenpeneeBa, uX CBsI3b C COBPEMEHHOMN
TEOpPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUs CBOUCTB
XUMHYECKUX JIEMEHTOB U UX COSMHEHUH TI0
rpymniaM U nepuojam. 3HaueHue
MIEPUOTUICCKOTO 3aKOHA U CHCTEMBI
xumudeckux anemeHToB .M. MeHeneena B
Pa3BUTHH HAYKH

CrpoeHnue BemiecTBa. XUMUYECKasl CBsI3b, €€
BU/JIBI; MEXaHU3MbI 00pa30BaHUs
KOBAQJIEHTHOM CBs13U. BonopoaHas cBsi3b

BaneHTHOCTB. DAEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTPOCHHUS

IToustue o AUCTICPCHBIX CUCTEMAX.
Uctnaubie KOJUIOUIHBIC PACTBOPHI.
MaccoBas 107151 BEIIECTBa B pacCTBOpPE




Knaccudukamus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeIMHEHUM. [ 'eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3IMUHBIX
KJIACCOB

Knaccudukamust XMMHYECKHX peakuii B
HEOPraHUYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHUsI MacChl BEIECTB; 3aKOH
COXpaHEHUS U NIPEBPALLCHUS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiun. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

10

[TpakTnueckas padorta Ne 1. «Bnusiaue
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHAYECKON PEaKIMn»

11

DrekTpoauTHUYecKas quccorranus. [lonsaTue
0 BojiopoiHOM Moka3atene (PH) pactopa.
Peakuuu nonHoro oomena. ['maponms
OpPraHUYECKUX U HEOPraHMUECKUX BEIIECTB

12

OKHUCITUTENTFHO-BOCCTAHOBUTEIILHBIC
peaxuuu. [lonsatue 06 anexkrponaunse
pacIuIaBOB U pacTBOPOB COJIEH

13

KontponbHas padoTa no pazaeny
«TeopeTnyeckne OCHOBBI XUMUU»

14

Mertaiel, ux nosioxenue B [lepuoanueckoit
CUCTEME XUMUYECKUX 31eMeHTOoB /I, .
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
aromoB. O0mre (hru3nyeckre CBOMCTBA
METaJUIOB




15

CrinaBbl METaLIOB. DJIEKTPOXUMUYECKUH s
HaIpsHKEHUHA METAIJIOB

16

XHUMHYECKHE CBOMCTBA BAXKHEHIITNX
MeTa/u1oB (HaTpUi, KaJui, Kalblid, MarHui,
AIIOMHHUI) U UX COCAMHEHUIN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJIN U UX
coeqUHEHUN

18

XUMHYECKHE CBOUCTBA IIMHKA, Kejle3a U UX
coeqUHEHUN

19

[Tpaktuyeckas pabora Ne 2. "Pemenne
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«MeTtanne»"

20

Hemeraiinl, X mojo:KeHUE B
[lepuoanueckoit cucteMe XUMHYECKHUX
anemeHTOB JI. 1. Meneneera u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyYeCKUe CBOKMCTBA HEMETAIIOB.
Annotpornust HeMeTa/uioB (Ha mpumepe
KHCIIOPO/a, cepsl, pochopa u yriepo/ia)

22

XHUMHUYECKHE CBOMCTBA raJlOT€HOB, CEPBI U UX
COCIMHEHUN

23

XuMHUUeCKue CBOMCTBaA a30Ta, ocodpa 1 Ux
COCIMHEHUN

24

XHUMHUYECKHE CBOMCTBA yIiIepo1a, KPEMHHUS U
HUX COeIUHEHUI

25

[IprMeHeHne BaXKHEUIINX HEMETAIIIIOB U UX
coeqUHEHUN

26

O000I1IEHNE U CUCTEMATU3AIINS 3HAHUHT 110




Teme «Hemertamie». Beruucienus mo
YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"Hemeramisl''»

28 KonTponsHas padora no temam «MeTamis» 1
n «Hemeramibr»

29 Heopranudeckue u OpraHn4eckue KUCIOTHI. 1
Heopranudeckue u opraHn4eckue OCHOBAHUS
AmdoTtepHbIe HEOpraHUYECKHUE U

30 OopraHuveckue coeauHeHus. [ enermueckast 1
CBSI3b HEOPTaHMYECKUX M OPraHHYECKIX
BEIIIECTB
Poib xuMHM B 00€ecIieueHH SKOJIOTMUECKOH,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTUU MEIUIIMHBI
[TpencraBienus 06 00MKX HAYIHBIX

32 MPUHIMIAaX IPOMBILIUIEHHOTO MOJIY4YEeHUS 1
BAKHEWILNX BELIECTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAIIOB 1

34 XuMusi ¥ 3I0pOBbE YETOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOT'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI JJ151 YYEHUKA

* Xumus, 10 knacce/ 'abpuensn O.C., Ocrpoymos W.I'., Cnagkos C.A., AKnoHepHOe

obmectBo «M3marensctBo «IIpocBerienne»

METOANUYECKHUE MATEPHAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET






