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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XuMHuM Ha ypoBHE CpeHEro o01Iero oopasoBanus pa3padboraHa
Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 ob6pa3zoBaHUM B
Poccuiickoii ®denepaunn», TpeOOBaHUN K pe3yabTaraM OCBOEHHUS (enepaiabHOM
oOpasoBareNbHONW MporpaMmbl cpeaHero obdmero obpazoBanus (DOITI COO),
npencraBieHHbIX B DefepaibHOM TOCyIapCTBEHHOM 00pa3oBaTelbHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu npemnopaBaHusi yuyeOHOro mnpeameTra «XUMHS» B
oOpa3oBarenbHbIX opranuzauusix Poccuiickoit ®enepauuu, peanru3yomux
OCHOBHBIE 00pa3oBaTeIbHbIE MPOrpPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu
pa3Butusi BocnuTaHusi B Poccuiickoit ®@enepauuu Ha nepuon a0 2025 ropa»
(Pacnopspxenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOIOB K pa3paboTKe MpOorpaMMbl MO XUMHH, K OIpPEIeNeHUI0
oOwielt cTpareruy 00y4eHusi, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIIMXCS CPEeICTBAMHU
yuebHoro npeamera «Xumus» s 10—-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbuble nojoxkeHuss GI'OC COO o B3auMO0OYyCIOBIEHHOCTH ILIEJeH,
COZIEp)KaHUs, PE3ylNbTaToB O0O0ydYeHHs] U TpeOOBaHUM K YPOBHIO TOATOTOBKH
BBIMTYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MoJTy4aeMoe BBIMTYCKHUKAMHU
o0mreoOpa3oBaTeNibHON  OpraHU3aluy, SBISETCS HEOThEMJIEMOM YacThlo UX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIONIMM O3TallOM peaju3aliy  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYITUX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPUPOJBI, POPMUPOBAHKS MUPOBO33PEHHS M OOIICH KYIBTYpHI
YeJI0BEKa, a TAKKE DKOJIOTHUECKH 000CHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBBIO
U TpUpOAHOU cpene. Peanmsyercs xummdeckoe oOpa3oBaHHE OOy4arOIIUXCsS Ha
yYpOBHE cpeHero o01ero 00pa3oBaHus CpeACTBAMU yUeOHOTO IIpeaMeTa « XUMUs,
COZIEp’)KaHWE M TIOCTPOEHUE KOTOPOTO OMpENeNieHbl B IMporpamMMme IO XUMHH C
yuéToM creuu(puKy HAyKd XUMHUH, €€ 3HA4eHHs B MO3HAHUM NPUPOABI U B
MaTepHUaJIbHOM JKM3HU OOLIECTBA, a TAKXKE C YYETOM OOIIMX LEeJIed U IPUHIIUIIOB,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHCTEMBl CpPEIHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0coOylo posib B
COBPEMEHHOW IWBWIM3AINHU, B CO3JAaHUM HOBOW 0a3bl MaTepualibHOW KYIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ] B POPMHUPOBAHHE PAIIMOHATILHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHME LIEJIOCTHOIO IPEICTABICHUA 00 OKPYKAIIIEM MHUpE KaK O €IUHCTBE
OpUPOABl M YENOBEKa, KOTOpoe (GopMHpYyeTcs B XMMUU Ha OCHOBE MOHUMAaHHUS
BEILLIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOECHHUEM BEILIECTB, X CBOMCTBAMU U BO3MOXKHBIMU 00JIACTIMU IPUMEHEHMUS.



TecHO B3aUMOJIECHUCTBYSI C JIPYTMMU €CTECTBEHHBIMH HAayKaMU, XUMHUsS CTalia
HEOTHEMJIEMOM YacThI0O MUPOBOM KYJABTYpbI, HEOOXOUMBIM YCIOBUEM YCIEITHOTO
Tpyla W >KU3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujaTeNibHasg, KaK HayKa BBICOKMX TEXHOJOTUM HampaBlieHa Ha pEIICHHE
00ANBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSL UEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUUECKOM, MUIIIEBOM, IKOJTOTUUECKOM 0€30MaCHOCTH U OXPaHbI 370POBbSI.

B cootBeTcTBHM ¢ OOMMMH LEISIMH MU TPUHIUIAMH CPEIHEr0 OOIIero
oOpazoBaHus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbI YPOBEHb
U3YyYECHUsI) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYIBTYPHYIO MOJATOTOBKY
oOy4Jaronuxcsi, HEOOXOMUMYK MM JJIsI  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCIEIIHOTO BKJIIOUEHHS B JKU3Hb COILMYMa, MPOJOJKESHUS
00pa3oBaHus B pa3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsomuMu  TipeMeTa  «XHUMHS»  SBISIOTCS 0a30Bble KYpPChl —
«Oprannueckas xumusi» U «OOmas W HeopraHudeckas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJICpKaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIFOUEHHEM 3HAHUHN W3 OOIIeld XUMHH) U
opraHnyeckor xumuu. OpMUPOBAHUE NAHHOW CHUCTEMbI 3HAHUM TPU U3YYCHUU
npeaMeTa oOecreurBacT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB M TEOPUM XUMUHU.

Crpyktypa comepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckas XuMHs» cQOpMUpOBaHA B IporpaMMe MO XUMHUH Ha OCHOBE
CUCTEMHOTO0 TIOAXO/a K M3y4eHUI0 YydeOHOro Marepuasnia U 0OyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpPEACIEHHBIX
TEOPETHUYECKUX YpOBHSIX. Tak, B Kypc€ OpPraHMYEeCKOM XUMHUHM BEIIECTBA
paccMaTpuBarOTCS HAa YPOBHE KJIACCUYECKOW TEOPHHM CTPOCHHUS OPraHUYECKHX
COCMHEHUN, a TakK€ Ha YPOBHE CTEPEOXUMHUYECKMX M  DIIEKTPOHHBIX
NpeCTaBICHUH O CTpoeHUH BemiecTB. CBeeHUs 00 M3y4aeMbIX B Kypce BEIIecTBaxX
JIAIOTCSL B Pa3BUTUU — OT YIJIEBOAOPOIOB JI0 CIIOKHBIX OMOJOTHYECKH AKTUBHBIX
coequHeHuM. B kypce  opraHMueckoM — XMMUHM ~ [OJYyYarT  pPa3BUTHE
copmMupoBaHHBIE Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHHUs INEpBOHAYATBHBIC
MPENICTABIICHUSI O XMMUYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKON pEeaKIIUH.

Ilon HOBBIM yIioM 3peHHs B mpeaMere «XHUMHs» 0a30BOro ypOBHS
paccMarpuBaeTCcsl M3YYEHHBII HAa YpOBHE OCHOBHOTO 0OIIEero o00pa3oBaHUs
TEOPETUYECKU Marepuan u (PAKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX W
XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas 1 HeopraHudeckas
XUMUSD» OOydYaromIUMCs TMPEIOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOJINYECKOr0 3aKOHA C OOIIETEOPETHUUECKUX M METOAOJIOTUYECKUX IMO3UIUH,



IIyO’ke TMOHATh HCTOPUYECKOE HW3MEHEHHE (YHKUUMHA HTOro 3akoHa — OT
000011aro1Iel 10 OOBSICHIIONIEN U TPOTHO3UPYIOIIEH.

Envnasa cucrema 3HaHUM O BaXXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOWMCTBAaX M MPUMEHEHUHU, a TAKXKE O XMMHYECKUX PEAKLMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUS TonoyiHAeTCsA B Kypeax 10 u 11 kimaccoB anementamu
COJEpKAHUSA, UMECIOIIMMHU KYJIbTYpPOJIOTMYECKUN M MPUKIATHONW XapakTep. OTH
3HaHUSI CMOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XHUMHUHU C JIPYTUMH HayKamw,
PACKpBIBAOT €€ POJIb B O3HABATEIIBHOM U MPAKTUYECKOMN JIEATEIILHOCTH YEIIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIIECCY TBOPUECTBA B 0OJACTH TEOPUU
Y MIPAKTUYECKUX NMPUIOKEHUN XUMUH, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOJeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUUYECKU OCMBICIIMBATH UH(POPMAIIUIO U IPUMEHSTH €€ JJIs OTIOJTHEHU S 3HAHUH,
pEelIeHNs MHTEJUIEKTYaJbHbIX U OKCIIEPUMEHTAJIbHBIX UCCIIEN0BATENbCKUX 3a1a4. B
[IEJIOM Ccollep KaHue ydyeOHOro mpeaMera «XHUMHsS» JaHHOTO YPOBHS HM3Yy4ECHHS
OpPUEHTUPOBAHO Ha (HOPMHUPOBAHUE Yy OOYUAIOIIMXCS MUPOBO33PEHUECKON OCHOBBI
JUIsl TIOHUMaHus (QUIOCOPCKUX HJEH, TaKUX KakK: MarepuajlbHOE EIUHCTBO
HEOPraHMYeCKOro ¥ OPraHuYecKOro Mupa, 00yCJIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, ITIO3HABAEMOCTD IPUPOIHBIX SABICHUHN ITyTEM IKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUUN MEXKAY HOBBIMH (akTaMd U TEOPETUUECKUMHU
NPEINOCHUTKAMH, OCO3HAHUE POJIM XMMHUHU B PELICHUHU PKOJIOTMYECKUX MpodieM, a
Takke mpodsieM cOepekeHUsI DHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTHI U MaTepHaOB.

B nmane pemeHus 3agad  BOCHUTAHUS, Pa3BUTHUS W COLMAIU3ALNU
oOy4alomuxcsl TMPUHATBIE MPOTPaAaMMOIl MO XHMHUM TOAXOABI K OIPEACICHUIO
COIEp)KaHUA U TIOCTPOCHHSI TMpeAMeTa MperycMarpuBaoT (popmMupoBaHue
YHUBEPCATBHBIX YUYECOHBIX IEUCTBUI, IMEIONUX 0a30BO€ 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICATEILHOCTH: pEIICHHUs TMpoOiieM, TOHWCKAa, aHajiu3a W 00paboTKH
uHOpMaIMK, HEOOXOMMMBIX [IJIi TPHOOPETCHHs] OIbITa MPAKTUYECKOH W
HCCIIEIOBATENILCKOM JAEATEIIBHOCTH, 3aHMMAIOLIEN Ba)XHOE€ MECTO B IO3HAHUU
XUMHUH.

B mpaktuke mpernomaBaHWs XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa30BaHus, TaK U Ha YPOBHE CPEIHETO 0o0LIero o0pa3oBaHus, IPU ONpPEAEICHUH
COZIEP)KATEIIBHOM XapaKTEPUCTUKNA LEJIed HU3Y4YEHHUsI MpeaMeTa HalpaBiICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIMOHHO TpHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XAMHYECKOW HAayKW KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUUYECKOM
NEATENIbHOCTH 4YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOMl KynbTypbl. C
METOAMYECKOW TOYKM 3PEHHUS TAKOM MOAXOA K OINPEACIICHUIO LEeJed W3yYEHUS
MpEAMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHO AaHHOW TOYKE 3pEHMsI IVIaBHBIMHU LENIAMH H3Y4YECHHs IMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBHsIIOTCSA:

e (QopMHpoOBaHME CHCTEMbl XMMHUYECKMX 3HAHUM Kak BakHeHIen
COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpA, B OCHOBE KOTOPOWU
J€eXaT KIIOYEBbIe MOHATUA, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOEHHME S3bIKa HAyKH, YCBOEHHE W MOHMUMAaHUE CYUIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUe U pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XUMHUECKUX PeaKLUi, HEOOXOAUMBIX JIsl IPUOOPETEHUS] YMEHU I
OPUEHTHPOBATHCSI B MHUPE BEIIECTB M XUMUUYECKUX SIBICHUH, UMEIOIIUX
MECTO B MPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHOM JKU3HMU;

® pa3BHUTHE YMEHUH U CIOCOOOB JEATEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM  XMMHYECKOTO JKCIEPUMEHTa, COONIOJEHUEM  TpaBHUII
0e301acHOro o0paIieHus ¢ BeIIeCTBAMMU.

Hapsiny ¢ atum, copepskatelibHas XapakTepUCTHKA LEIel W 3a1a4 M3y4eHUs
npeaMeTa B MporpaMMe Mo XUMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMHU TIPHOPUTETAMU B CHUCTEME CpeaHero obmiero odpasosanus. CeronHs B
NPEToaBaHNM XUMHH B OOJIBIIEH CTeNeHH OTAAETCS MPEINOYTeHNE MPAKTUIECKOM
KOMIIOHEHTE  COfepX aHusi OOy4eHUs, OpPUEHTHUPOBAHHONW HAa  MOJATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alyy, BIAJCIONIET0 HE HabopoM
3HaHWM, a (QYHKIMOHAIBHOM IPAMOTHOCTBIO, TO €CTh CIHOCOOAMU U YMEHHSIMHU
AKTUBHOTO TOJYYCHHs 3HAHUW U IPUMEHEHHUSI UX B PEaJIbHOM KU3HU JIJIS1 PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBsI3U ¢ 3TUM IpU M3YHYEHHUH TIPEIMETa « XUMUSD TOMUHUPYIOIIEe 3HAYCHHUE
NPUOOPETAIOT TAKUE ENH U 33/1a4H, KaK:

azanTtamnus oOy4arolInXcsi K YCIOBUAM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHHE  WHTEIUICKTYaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATHUIO T'PaMOTHBIX
peleHnid B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

dbopmupoBaHre 'y OOy4aloOmUMXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHUE [JIs PA3IUYHBIX BHUIOB
JesITeIbHOCTH: PeLIeHUs] MpolieM, NoUCKa, aHalu3a U 00paboTku uHpopmanuy,
HEOOXOIMMBIX ISl TPUOOPETEHUS OMBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaXKHOE
MECTO B IO3HAaHWM XUMHUHM, a TAKXKE€ [JI OLEHKH C MO3ULUNA 3KOJIOTrMYECKOU
0€30MMacHOCTH XapaKTepa BIUSIHUS BEIIECTB U XUMUYECKUX IPOIIECCOB HA OPraHU3M
YeJIOBEKa U IPUPOAHYIO Cpeny;



pa3BUTHE TMO3HABATEIILHBIX WHTEPECOB, WHTEUICKTYaJbHBIX U TBOPYECKUX
COCOOHOCTEN 00yUYaIOIIMXCS: CIIOCOOHOCTH CaMOCTOSTENbHO MPUOOPETATh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUU JJIS TTOMCKA W aHajdu3a yuyeOHOU U
HAy4YHO-TIONYJISIPHON MH(GOPMAIIUU XUMHUUECKOTO COAEPIKAHUS;

dbopMHUpOBaHUE U PA3BUTHE Y OOYUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOTI0MATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOAUMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUU W MPOBEICHUU XUMHYECKOTO
AKCIICPUMEHTA;

BOCIIUTaHUE y oOOydaromuxcss yOeKIEHHOCTM B  T'yMaHHUCTUYECKOM
HAIPaBICHHOCTU XUMUM, €€ BaXHOW POJIM B PEUICHUU IIMOOAIBHBIX MPOoOIeM
palMOHAILHOTO MPUPOIOIIOIL30BaHMS, TTOMIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeXHOTro
OTHONIIEHUS K TIPUPOJE W CBOEMY 3JIOPOBBIO, a TakKKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAHUS TIOJYUYCHHBIX 3HAHWM [JI1 TPUHSATHS TPAMOTHBIX pEIICHUH B
CUTYaIIUSX, CBI3aHHBIX C XUMUUYECKUMHU SIBICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero o0Opa3oBaHUS MpeaAMET «XUMUSI»
0a30BOT0 YPOBHSI BXOJIUT B COCTaB MpeaMeTHO obnactu «EcTtecTBeHHO-Hay4HbBIC
IpEeIMETHI.

OO61iee yncno 4acoB, OTBEACHHBIX JUIsl U3YUECHHS] XUMHUH, HA 0230BOM ypOBHE
cpenHero oodmero oopasoBaHusi, coctapiset 68 yacos: B 10 kitacce — 34 gaca (1 gac
B Henelno), B 11 kinacce — 34 yaca (1 yac B Hegemo).



COAEP) KAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAA XUMUA

TeopeTnyeckue 0CHOBBI OPraHH4YeCKON XUMHH

[Ipenmer opraHnyeckord XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATepUalioB. Teopus CTPOECHUS OPraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE nonokeHHs. CTPYKTypHbIE (HOPMYITbI
OpraHWYeCKUX BeElleCTB. lomomorus, wu3oMepus. XHUMHUYECKas CBS3b B
OpraHWYECKUX COEAUHEHUAX — OJUHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenue o kiaccupuKalMy opraHudeckux BemiecTB. HomeHkmarypa
OpraHMYeCKHUX COEIMHEHUU (CUCTEeMaTH4ecKas) W TpHUBUAJbHBIE Ha3BaAHUS
BaYKHEUIINX MPEACTABUTEINIEH KIAaCCOB OPraHMYECKHUX BEILIECTB.

OKCHEPUMEHTAJIBHBIE METO/Ibl M3y4YEHHUS BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHUE ¢ 00pa3llaMyi OpraHMYeCKUX BEUIECTB M MaTepraiaMi Ha UX OCHOBE,
MOJICIUPOBAHNE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIONIEHWE W ONHCaHUE
JNEMOHCTPALlMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKUX BEIIECTB IIpU
HarpeBaHuu (TUIaBlieHHE, OOyTIIMBaHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psia. MeraH M 3TaH —
NpoCTelIne NPEeACTAaBUTENN alKaHOB: (U3MYecKkue W XMMUYECKHEe CBOWCTBA
(peakuuu 3aMEIEHHUs] W TOPEHMS), HAXOXKICHHE B NPHUPOAE, TIOIYyYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEACTABUTEIN AJIKCHOB: (pU3Myeckue W XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHMS, TUApaTallid, OKUCIEHUS U
MIOJIMMEPU3aLIAN ), IOJyYEHHE U IPUMEHEHNE.

Anxaguensl: OyraaueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaKHEHIIHE
XUMHYECKHE CBOMCTBa (peakuus noaumepusanuu). [lomyyeHue CHHTETHUYECKOTO
Kay4yKa U PE3VHBL.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psAll. ALIETUIICH
— TPOCTEHIIMN MpeNCTaBUTENb AaJIKMHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (peaKiMu THIPUPOBAHUSA, FaJOT€HUPOBAHUSI, TUIpaTalUy,
rOpEeHMsl ), MOIyYEHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, QU3MUECKHE W XUMUYECKHE CBOICTBA
(peakuuy raJoreHUPOBAHUSI U HUTPOBAHUS), MOJTYYEHUE U NpUMEeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2a102eHUPOBANUSL U HUMPOBAHUS), noTyyeHue u npumeHnenue. TOKCHYHOCTh apEHOB.



I'eHeTnueckas CBA3b MEXKIY YINIEBOAOPOAAMH, NPHUHALICKAMMMHU K Pa3IMYHBIM
KJlaccam.

IIpuponHbpie MCTOYHUKMU YIIEBOAOPONOB. IIpupomHbIi ra3 U IOIyTHBIE
Hedranble Ta3pl. Hedth n €€ mpoucxoxkaenue. Crnocodbl nepepabOTKU HEPTH:
MEpPEeroHka, KPEeKUHI (TePMHUYECKUM, KaTaluTU4YecKuil), muponus. Ilpomykrbl
nepepadoTku He(PTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHbII
yrojib U MPOAYKTHI €ro NepepadoTKH.

OKCIEPUMEHTAJIBHBIE METOIBl M3y4YE€HHUS BEIIECTB M HX MPEBPALICHUMN:
O3HAaKOMJIEHHE ¢ o0pa3LamMu IU1acTMAacC, KaydyKoB M pe3uHbl, Komiekunu «Hedtey»
U «Yroiab», MOACIMPOBAHUE MOJIEKYI YINIEBOLOPOAOB U TaJOT€HOINPOU3BOAHBIX,
POBEJICHUE NIPAKTUYECKOW PabOThI: MOJIYyUYEeHHUE STUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuértnnle 3agaumn.

Boblunciennss mo ypaBHEHMIO XHMHMUYECKOM peakuuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMU MO M3BECTHBIM MAccCe,
00BEMY, KOTUYECTBY OTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIIN).

Kucaoponcoaepxaniue opranudeckie coeJMHEHNUsI

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHOI U 3TAHOJ: CTPOCHUE,
bu3nveckne M XUMHUYECKHE CBOMCTBAa (peakiuu C aKTUBHBIMU MeETaJUIaMH,
rajoreHOBOIOPOJaMH, TOPEHHUE), NpHUMEHEHUuEe. BogopomHbie CBSI3HM MEXKAY
MOJIEKYJIaMU CIIUPTOB. J[eHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. DTUIIEHTIIMKOIb U TIHUIIEPUH: CTPOEHUE, GU3NIECKHUEe
U XAMHYECKHE CBOICTBAa (B3aMMONEWCTBHE CO IIECJIOYHBIMH METAJUIAMU,
KaueCTBEHHAsl peaklis Ha MHOrOaroMHbIE CHUPTHI). JleiicTBUE Ha OpraHusMm
yenoBeka. [I[puMeHeHune munepruHa U STUIEHITIUKOIIA.

deHoNl: CTpOCHUE MOJEKYIbl, (u3nUeckue W XUMHUUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue dpenona.

Anpnerunipl U KemoHvl. DopMallblIeTU], AalETaJbIEru: CTPOCHHE,
duznueckne M XMMHUYECKHE CBOMCTBA (PEaKIMHM OKUCICHHS W BOCCTAHOBIICHUSA,
Ka4ECTBEHHBIC PEAKIINH ), IOJIYUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeeIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAs
KHUCIIOTBI: CTpOCHUE, (U3NUEeCKUe U XUMUYECKHEe CBOWCTBA (CBOMCTBA, oOIMe s
KJIacca KHCIIOT, peaKIus dTepuduKaium), mojydeHue u npumeHenue. CteapuHoBas
Y OJICMHOBAS KUCIIOTHI KaK MPECTABUTEIH BHICIITUX KAPOOHOBBIX KUCTIOT. MbIia Kak
COJIM BBICIIMX KapOOHOBBIX KMCIIOT, UX MOIOIIIEE JICHCTBHE.

CrnoxHble 3(hUphI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX
sa¢upoB. XKupsel. I'mapomu3 xupos. [IpuMenenne xupoB. buomormueckas poib
AKHUPOB.

VYrneBoabl: cocTaB, Kinaccupukanus yrieBoaoB (MOHO-, TU- U MOJKCAXapUJIbI).
I'moko3a — mpocTeilmuii MoHOcaxapuja: OCOOCHHOCTH CTPOCHHSI MOJIEKYIIbI,



Gu3nyecKue ¥ XMMHUYECKHE CBOMCTBA (B3aumojeiicTBue ¢ ruapokcuaoM meau(ll),
OKHCJIEHHE aMMHUauyHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBIECHHUE,
OpO’KEeHHUE TIIIOKO3bI), HAX0KIEHUE B MPUPOJIE, IPUMEHEHHE, OMOIOTUYECKAs POIIb.
®dorocunTe3. PpyKTo3a KaK U30MEP IITIOKO3BI.

Kpaxman u nemmono3a kak npupoaHsie noauMmepsl. CTpoeHue Kpaxmama U
Heunono3pl. PuU3nyeckue U XMMHUYECKHE CBOMCTBA KpaxMmana (THAPOIIH3,
KaueCTBEHHAsl PEaKlUsl C UOIOM).

OKCHEPUMEHTAJIbHBIE METOMbl M3Yy4YeHHUS BEIIECTB M HUX MPEBpPAIICHUMN:
NpoBeJieHUE, HAOMIOCHHE M ONUCAHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCJICHHE STaHOja
okcugoM Meau(ll)), MHOroaroMHBIX CHOUPTOB (B3aMMOJCHUCTBUE TIJIUIEPUHA C
ruapokcuaoM menu(ll)), anpnernnoB (oOKucIeHHEe aMMUAYHBIM PacTBOPOM OKCHUJA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumomeicTBHE Kpaxmaiaa C HOIOM),
POBEJICHUE IPAKTUYECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuértuple 3agaumn.

Boluncienuss mo ypaBHEHHMIO XHMHMUYECKOW peakuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTA PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIU MPOIAYKTOB PEAKIIUH).

A3oTcoaepKaline OpraHn4ecKue COeANHEHNUS.

AMUHOKHCITIOTHI Kak aM(poTepHbIe OpraHnyeckue coequuenus. Guznueckue u
XUMHYECKHE CBOWCTBa AMHUHOKHUCIOT (Ha MpuMmepe DMiMHA). buonormyeckoe
3HAUYE€HUE aMUHOKHUCIOT. [lenTusl.

benku kak NOpUPOAHBIE BBICOKOMOJIEKYISApPHBIE coequHeHus. llepBuunas,
BTOPUYHAsT M TPETUYHAs CTPyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOIIN3, IEHATYypallus, KaueCTBEHHbIC PEaKIIMK Ha OENKH.

OKCIEPUMEHTAJIbHBIE METO/bl M3Yy4YEHHUS BEIIECTB M HX [PEBPALICHUMN:
HAOJIOICHUE W OMMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypaIus OEIKOB MpH
HArpeBaHUHU, [IBETHHIE PEAKIIUU OCIIKOB.

BbicokoMoJIeKYIsIPHBIE COCTUHECHUSA

OCHOBHbBIEC MOHSTUS XMMHUU BBICOKOMOJIEKYISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU, CPEIHSS MOJIEKYISpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
MOJIUMEPU3ALIUS U TIOTTUKOHACHCAIIHSL.

OKCHEPUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M HUX MPEBPALICHUI:
O3HaKoMJIeHUE ¢ oOpa3laMu MNPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHBIE CBSI3H.

Peanuzanusa MexXnpeaAMETHBIX CBA3€U NMPU U3yYEHUN OPraHWYECKOW XMMHUU B
10 knacce OCYyIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMUX €CTECTBEHHO-



HAYYHBIX MOHSATHH, TaK U MOHATHH, SBISIOUIUXCS CHUCTEMHBIMHU JUIS OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC MOHATHS: SBICHNE, HAYYHBIH (DaKT, TUMOTE3a,
3aKOH, TEOpHUs, aHAJIN3, CUHTE3, KIacCU(pUKalMs, NEePUOJUYHOCTb, HAOIIOICHHUE,
U3MEpeHHe, YIKCIICPUMEHT, MOICTTUPOBAHHE.

@dusuka: wmarepus, OSHEprus, Macca, aTroM, OJEeKTPOH, MOJIEKyJa,
HHEPreTHYECKUN YpOBEHb, BEIECTBO, TEJO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKIE BETUIMHBI M SUHHUIIBI UX U3MEPECHHUS.

buonorus: knetka, opraHusM, Ouocgepa, oOMEH BELIECTB B OpraHu3Me,
dorocuHTE3, OMONOTHMUECKH aKTUBHBIC BemecTBa (O€NKH, YIJIEBONBI, JKHPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE MOPOJBI, TOJIE3HBIE WCKOMAEMbIE, TOTLIHBO,
PECYpCHI.

TexHomorus: THINEBBIE TPOMYKTH, OCHOBBI PAIMOHATBLHOTO THTAHUS,
MOIOIIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHE IpeTaparbl, MaTepHabl U3
MCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHMH

XuMuueckuit aseMeHT. AToM. Sipo aToma, U30TOMbI. DIEKTPOHHAS 000I0YKa.
DHepreTuveckre YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, O- BIEMEHTHI.
Oco0eHHOCTH pacrpeieNieHrs AJIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX MEPUOAOB. INEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[Tepnonnueckuii 3axoH u [leproguueckast cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Cps3p mnepuoanyeckoro 3akoHa W Ilepuoguueckoil cHCTEMBbI
xuMu4deckux aneMeHToB [[. 1. MenzaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBONCTB XHMHUYECKUX OJIEMEHTOB H
o0pa3yeMbIX WMH TMPOCTHIX M CIOXKHBIX BEIIECTB IO TPyIIaM M MepHoaaM.
3HaueHHUE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHMHUYECKas CBs3b. Buabl XUMHUYECKOM CBA3U
(KoBaJieHTHasi HEMOJsIipHAs M TMOJspHAs, WOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsl KOBAJICHTHOW XHUMHYECKOW CBsi3W (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHeii). BomoponHas cBsi3zb. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucneHus. MIoHbI: KATHOHBI U @aHHOHBI.

BeniectBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH IMOCTOSTHCTBA
COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THNA KPUCTAJIINYECKON PEIIETKHU.



[TondaTue o nucnepcHbIX cucTeMax. VICTUHHBIE WM KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10751 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTHdeckas CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJIacCaM.

Xumunueckas  peaknus. Knaccudukanus — XMMHUYECKMX — peakinuii B
HEOPraHUYECKONM W OpPraHMYE€CKOM XMMHHM. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (pakTtopoB. OOpaTHMbie
peakuuu. XuMu4yeckoe paBHOBecue. DakTophl, BIMUSIONIME HA COCTOSIHUE
xuMu4deckoro pasHosecus. [Ipunuun Jle larense.

OnekTponuTrieckas aucconuanus. CuibHbIE U ciiadbie dekTponauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCas, HEUTpaJibHAas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU.

OKCIEpUMEHTAJIBHBIE METOABbl M3YyYECHHUS BEUIECTB M UX MPEBPaICHUIA:
neMoHcTpanus tadnui «[lepuonnueckas cucrema XuMuueckux siaementoB JI. U.
MeHeneeBa», M3ydeHHE MOJCNICH KPUCTAJUIMUYECKUX PEIIETOK, HAONIONCHHE W
OMHMCaHUE JIEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OIMBITOB (Pa3IoKEHHE TIEPOKCHIA
BOZIOPOJa B IPUCYTCTBUHU KaTalln3aTopa, ONPEAEIEHUE CPENBI PACTBOPOB BEIIECTB C
MIOMOIIIBI0 YHUBEPCAIBHOTO MHANKATOPA, PEaKllMi HOHHOIO 0OMEeHa), MpOBEACHHE
PaKTHYeCKOU paboThl «BnusiHue pa3nuyHbIX PaKTOPOB Ha CKOPOCTh XUMHUYECKOM
peaxkuum».

Pacuérnbie 3amaumn.

Pacuétel 1O ypaBHEHHMSIM XHUMHUYECKHUX pEakUuid, B TOM YHCIIE
TEPMOXUMHYECKHUE PACUETHI, PACUETHI C UCTIOJIBb30BAHUEM MTOHATHS «MaccoBasi A0S
BEILECTBAY.

Heopranuueckasi xumust

Hemeranmner. Ilonmoxenme HemetayuioB B Ilepuommueckorr  cucrteme
xumMudeckux sneMeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyuecKre CBOWCTBA HEMETAJUIOB. AJUIOTPONMS HEMETAJUIOB (Ha MpuMepe
KHCJIOpOJia, cephl, hocdopa u yrinepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJIOB (TaJOT€HOB, CEPhI, a30Ta,
dbochopa, ymiepoma W KpeMHHA) W HMX  COCAMHEHUHM  (OKCHJIOB,
KHUCJIOPOJICOIEPKATUX KUCIIOT, BOIOPOJHBIX COCTMHEHUH ).

[IprMeHeHnEe Ba)XHENIINX HEMETAIUIOB U UX COCAUHECHUM.

Meramnsl. [lonoxenne metannoB B llepuonnueckolt cucremMe XMMHUYECKUX
anemenToB J[. . MenneneeBa. OcoOCHHOCTH CTPOEHHUS DIICKTPOHHBIX 000JIOYEK
aToMOB MeTasuioB. O0mue ¢usudyeckue cBoicTBa mMeTayuioB. CIIaBbl METAJIIOB.
DIEKTPOXUMUYECKUAN PsiJi HAITPSKEHU N METAJUIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kalluid, KaJIbLIHM,
MarHui, aJllOMUHUHN, IUHK, XPOM, JKEJI€30, MEJlb) U UX COCMHEHUH.

OO6mume cnocoObl nomyyeHus: MetauioB. IIpuMeHenne meTamwioB B ObITY U
TEXHUKE.

DKCIIEpUMEHTANBHBIE METOABl M3Yy4YEHUS BEIIECTB W HUX MNPEBpaALCHUMN:
M3y4YeHUEe KOJUIeKIMU «MeTaibl U CIIaBbl», 00pa3lloB HEMETAJUIOB, pEIIeHUe
AKCIIEPUMEHTAJBHBIX 3ajad, HaOJIOeHWe W OMHCAHUE JAEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJEUCTBUE THUAPOKCHAA ATIOMHUHHS C PacTBOpaMu
KHUCJIOT U I1IeJIOYEH, KaUeCTBEHHbIC PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacuértnple 3agaumn.

Pacuérel mMaccel BemiecTBa Wid 00ObEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OMHOTO W3 YYAaCTBYIOIIMX B pPEaKIMH BEIIECTB,
pacy€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIU OJTHO
U3 BEILECTB UMEET NMPUMECH.

X¥MHUA U )KH3Hb

Ponp xumun B o0OecrieUeHHH SKOJIOTUYECKOM, SHEPreTUYECKON M THUIIEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIUHBL. [IOHATHE O HAaydHBIX METOAAaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEaKIIUH.

[IpencraBnenus 06 0OMKUX HAYIHBIX MPUHITUATIAX POMBIIIIEHHOTO TOTYYSHUS
BOKHEHIIIMX BEIIECCTB.

YemoBek B MHpPE BEIIECTB W MAaTEPUAJIOB: BAXKHEUIINE CTPOUTEIIHLHBIC
Marepualibl, KOHCTPYKIIHOHHBIE MAaTepHaibl, KPACKH, CTEKIIO, KEpaMHKa, MaTepHaibl
JUTSL DJICKTPOHMKH, HAaHOMAaTEepHabl, OPraHMYECKHEe U MUHEpaJIbHbIE yI0OpEHHUS.

XuMHSL A 3J0POBbE YEJIOBEKA: IMpPaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenaparoB, MpaBuiIa 0€30MaCHOTO MCIIOIb30BaHUS MPEIapaToB OLITOBOM XUMUH B
IIOBCEIHEBHOM KU3HU.

MeXTpeIMETHBIEC CBSI3H.

Peanmuzanmst  MeXNpeaMETHBIX  CBS3€M TNpuU  U3YYCHHH  OOmer w
HEOPraHWYeCKOM XMMHUHU B 11 Kiacce oCymecTBIISIETCS 4epe3 UCIOJIb30BAHUE KaK
0OIINX €CTEeCTBEHHO-HAYYHBIX MOHITHH, TaK U TIOHATHH, SBISTIONTAXCS CHCTEMHBIMHU
IUJI OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mue ecTeCTBeHHO-HAayYHbIE TOHSATHS: HAaydHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHS, aHaJW3, CHHTE3, KilacCUu(UKalys, NEePUOTUIHOCTh, HaAOIIONCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHHUE, U3MEPEHUE, SIBIICHHUE.

dusznka: Marepus, YHEPrusi, Macca, aroM, dJIECKTPOH, IPOTOH, HEUTPOH, MOH,
W30TOM, PaJlOAKTUBHOCTb, MOJIEKYJIA, SHEPIr€TUYECKUN YPOBEHb, BEIIECTBO, TETO,
00BEM, arperaTHoOe COCTOSHHE BEIIECTBa, (PU3MUYECKUE BEIWYMHBI M SIUHHUIIBI MX
U3MEPEHUSI, CKOPOCTb.



buonorus: kieTka, oOpraHu3M, O3KOCUCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpabl, TOPHBIE MOPOJBI, TOJE3HBIE WCKOMAeMbIE, TOILIHBO,
pECYpCHI.

TexHomorus: XuMH4YecKas MPOMBIIUIEHHOCTh, METAJUTyprHsi, MPOU3BOACTBO
CTPOUTENHHBIX MAaTEepPUAJOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOACTBO, MHUIIIEBAS
MPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKUX TMPenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHaloB,
AIIEKTPOHHAS IPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMEBI 110 XUMUWN
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS
oOy4JaronuMucsl MPOrpaMM CPEeIHero oOmiero oO0pa3oBaHusi (JUYHOCTHBIM,
METanpeIMEeTHBIM M TpeAMeTHbIM). HaydHo-MeToamdeckoii OCHOBOWM st
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS NPOrPaMM CpPEAHEro OOILEro
o0pa3oBaHus ABISETCA CUCTEMHO-ACATEILHOCTHBIN MOIXO]I.

B cooTBEeTCTBUM C CHCTEMHO-AESATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJABTATOB OCBOCHMS IpeaMera «XUMHUsS» Ha YpPOBHE CPEAHETO
oO1rero o0pa3zoBaHus BbIICIIECHBI CIIEAYIONINE COCTABIISIONIHE:

O0CO3HaHHE OOYYAIOIIUMHUCS POCCUUCKON TpaKAaHCKOW HWIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH ¥ CAMOOIIPEAEIICHUIO;

HaJM4Iue MOTHBAIIUU K OOYUCHHIO;

I[EJICHANPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KITFOYEBBIX IIEHHOCTEH U UCTOPUYCCKUX TPAJAUIUN 0a30BOM HAYKU XHUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOy4YaroIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH LEIOCTHOU
CUCTEME XHUMHUUYECKOTO 00pa30BaHus;

HaJM4YKe MPABOCO3HAHUS DKOJIOTHYECKON KYIBTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH )KU3HECHHBIEC IJIAHBI.

JIMYHOCTHBIE pPE3yAbTaThl OCBOEHUS MpeaMeTa «XUMHUS» TOCTUTAIOTCS B
€IMHCTBE YYEeOHOM M BOCHUTATEIBHOW JCATENHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTIMHU
U HeaJTaMH POCCHICKOTO TPa)KAaHCKOro oOIecTBa, MPUHITHIMA B OOIIECTBE
HOpMaMHd ¥  TpaBUJIaMU  TIOBENICHHUS,  CIIOCOOCTBYIONIMMHU  MPOIECCaM
CaMONO3HAHUS, CAMOPA3BUTUA W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00yJaronuxcs.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD»  OTPaKaroT
Cc(hOpMHUPOBAaHHOCTH OTBITA IMO3HABATEIHLHON M TPAKTHYECKOW JEATEIHHOCTH
o0yJaromuxcs 1Mo peanu3aluy TPUHITHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpasKIaHCKOro BOCIIUTAHMS

OCO3HaHHUS 00YYaIOIIUMUCSI CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sS3aHHOCTEH,
YBAKEHUS K 3aKOHY U IIPABOIOPSJIKY;

NPEACTABICHUS O COLMAJBbHBIX HOPMAax M MpaBUiIaX MEXINYHOCTHBIX
OTHOILLIEHU B KOJIJICKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPUECKOU JIEATEIbHOCTH MPU CO3JJTaHUU YIEOHBIX
MIPOEKTOB, PEIICHUHN YUEOHBIX U MTO3HABATEJIHHBIX 33/1a4, BBIMOIHEHUHA XUMUUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTUBBI, HAMEpPEHHUS, JIOTUKY U
apryMEHTHI APYTUX MPU aHAIU3E PA3IMYHBIX BUIOB YU€OHOU JEATEIbHOCTH;

2) IaTPMOTHYECKOr0 BOCIIUTAHUS .

[IEHHOCTHOIO OTHOIICHHS K MCTOPUYECKOMY M HAyYHOMY HacCJEAUIO
OTE€YECTBCHHOM XUMMU;

yYBaXEHUS K TPOLIECCY TBOpPUECTBA B 00JIACTU TEOPHUU M TPAKTUYECKOTO
NPUMEHEHHS] XMUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHMIKEHUS HAYKU €CTh PEe3yJbTaT
JUTMTENIbHBIX ~ HAOJIOMEHUM, KPOMOTJIMBBIX  JIKCIIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/la YUEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HaBaTEIbHBIX MOTUBOB B MOJYYECHUH U TTOCTIEAYIOIIEM aHATN3e
uH(OpPMAIIUU O TIEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

HPaBCTBEHHOTO CO3HAHMSI, ITUUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC ¢ XUMUYECKUMU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEAEHHUE U IMOCTYNKH CBOUX TOBApHILEH C
NO3ULIMM HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3ITUX
OCTYTKOB;

4) popmupoBaHusi KyJbTYPbl 310POBbSI:

NOHMMAaHHUS IEHHOCTEH 3M0pOBOTO UM Oe3omacHoro o0pasa >KW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MYECKOMY H
IICUXUYECKOMY 370POBBIO;

coOofIeHNsT TpaBUJI OE30IMacHOro oOpalieHrus C BeImeCTBaMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYILOBOH AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH TMPaBWI HWHAMBUAYAJbHOTO M  KOJUIEKTUBHOIO
0€30macHOTo MOBEJCHUS B CUTYAIUAX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIONEH;

OCO3HAHMS TOCJEICTBUA M HETPUATHS BPEIHBIX MPUBBIUEK (YHMOTpEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHHUSI);

5) Tpyn0BOro BOCTIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4€OHO-HCCIEA0BATEIbCKOM
NEATeNIbHOCTH, OOIECTBEHHO IIOJIE3HOW, TBOPYECKOM M  JAPYyrHX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHUH MPAKTUYECKUX 3aj]ad
COIMAJIbHOM HANPaBICHHOCTH (B paMKax CBOEIrO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO0 Mpodeccuid pa3iMuHOro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYLY, JIIOIAM TPYyJla U pe3ylibTaraMm TPyJ0BOH AeSTEILHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HHAUBUIYaIbHOU TpPaCKTOPUU
oOpazoBaHusi, Oyayiiel mpodeccuu U peaau3ali COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C Y4€TOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHoCTel 001IecTBa;

6) 3K0JI0OrM4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH II€JIECOOOPA3HOr0 OTHONIEHUS K MPUPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHUS KM3HU HA 3eMJIE;

MOHUMAaHUS TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOseM, BIMSHUS
HKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSHUE MPUPOIHON U COLUATBLHOU Cpeibl;

OCO3HAaHUSI HEOOXOAMMOCTH HCIIONb30BAHUSL JOCTHKEHUW XUMUMU IS
peIIeHns BOMPOCOB PAIIMOHAIBHOTO MPUPO/IOTIOIH30BaHMUS;

AKTUBHOTO HENPUATUS JIGUCTBUH, NPUHOCAIIUX BPEeA  OKpYXKaloleh
IPUPOAHON cpejie, YMEHHUsI MPOTHO3UPOBATh HEOJArONPHUATHBIC DKOJOTHYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JEUCTBUHN U TIPEIOTBpAIaTh UX;

HAJIMYUsSl Pa3BUTOTO YKOJIOTUYECKOTO MBIILICHHS, YKOJIOTHYECKON KYIbTYPHI,
onbITa NEeATEIbHOCTU HKOJIOTMYECKOMN HaIpaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBaTbCSA MMHU B IO3HABATEIbHON, KOMMYHUKATHBHOM W COLMAJIBHOW
NPAaKTHUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH UJICOJIOTHH
xemodobuw;

7) HEHHOCTH HAYYHOTI'0 NMO3HAHUS:

c(hOpMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMAaHHS CHeNMDUKA XUMUM KaK HayKd, OCO3HaHUA €€ pOIu B
(GbopMUPOBaHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MPENICTaBIECHUsI 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOILI U UYEJIOBEKa, B
MO3HAHWW TIPUPOMIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TpoOJieM COXpaHEHUS
MIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHUHM IS  COBPEMEHHOU
LUMBWIN3ALUN: B €€ TYMaHUCTUYECKO HAMPABICHHOCTH U BAXKHOU POJIU B CO31aHUU
HOBOM ©0a3pl MarepuaibHOW KYIBTYphl, PEIMICHHH TI00aNbHBIX MpobIemM
YCTOMYMBOIO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOW, SHEPreTHUYECKOM, IMUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIWIIMHBI, OOCCTICUCHWU YCIOBUH
YCTEIIHOTO TPYJa U IKOJOTHIECKH KOM(POPTHOM KU3HU KaXIO0TO WICHA 00IIECTBa,

€CTECTBEHHO-HAyYHOW TIpaMOTHOCTU: TOHUMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCMOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4yaeMble 3HAHUS JIJIsl aHalu3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEro Mupa u



MIPOUCXOSAIINUX B HEM U3MEHEHUM, YMEHUS J1eJ1aTh 00OCHOBAHHBIEC 3aKJIIOUEHUS Ha
OCHOBE HayYHBIX (PaKTOB M UMEIOIIMXCS TAHHBIX C LIEBIO MOJYYEHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XHWMHUYECKUE 3HaHUS IS
penieHus NpodieM B peabHbIX )KM3HEHHBIX CUTYALUSX;

MHTEpECA K TO3HAHUIO U UCCIIE0BATENBCKOM AEATEIbHOCTH;

TOTOBHOCTM UM  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM0o0Opa30BaHUIO0, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUI MO XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOCHHOCTSM Tpylda B pa3IMYHBIX cepax mpodeccuoHanbHOU
NEATEIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeamMeTHble pe3ysibTaThl OCBOSHUSI yU4eOHOro mnpeaMera «XuMus» Ha
YPOBHE CPEJTHETO O0IIEro 00pa3oBaHUs BKIIOYAIOT:

3HAYNMBIE TUIS dbopmupoBaHus MHUPOBO33PECHUS 00y4Jaronuxcs
MEXTUCIUTUIMHAPHBIE (MEXIPEIMETHBIC) OOICHAYYHBIC MOHSATHS, OTPakKaIOIINe
IIEJJOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEeUU(PUKY METOAOB TO3HAHMSI,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIus, SBJICHUE,
IpoIIeCcC, CUCTEMA, HAyYHBIM (PakKT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIET0OBaHNE, HAOIOIEHNE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHBbIC y4YeOHBIC IeHCTBHS (TI03HABAaTElbHBIC, KOMMYHUKATHBHBIC,
perynsaTUBHBIC), o0ecneunBaroime GopMUpoBaHUE PYHKIIMOHATLHONW TPaMOTHOCTH
U COITMAJIbHON KOMIIETEHIIUU 00y4YaroImnXCs;

CIIOCOOHOCTH 00y4Jaromuxcs HCII0Ib30BaTh OCBOCHHBIE
MEXTUCIUILUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHHMS W YHHBEPCAJIbHBIC Y4cOHBIC
JIEVCTBUS B ITIO3HABATEIIBHOM M COLIMATIBHOM ITPAKTHUKE.

MeranpeaMeTHble Pe3yJbTarbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  II03HABaTEIbHBIMHA, KOMMYHHKAaTUBHBIMH W PETYISTHUBHBIMU
JICUCTBUSMU.

OBJaagenune YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMo3HABaTEeJbHBIMH
JeMCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE IEMCTBUA:

CaMOCTOSTEIBLHO (DOPMYIUPOBATH U AKTYaIM3UPOBATH ITPOOIEMY, BCECTOPOHHE
€€ paccMarpuBare;

ONpENEIISITh LENU ACATEIbHOCTH, 3ajaBas NapamMeTpbl U KPUTEPUU UX
JTOCTUXEHUS, COOTHOCHUTD PE3YJIBTAThl ACATEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPHUEMBI JIOTUYECKOIO MBIIIJICHUS —
BBIICJISITh XapaKTEPHbIC MPU3HAKW TOHSATHUH W YCTaHABJIMBATh WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS JIJIsi OOBSICHEHUS OTACNIBbHBIX (DaKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHUS W KPUTEPUU [Js KilacCU(UKAIMU BEUIECTB U
XUMHUYECKUX PEAKLINM;

YCTAHABIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXICHHUS (UHIYKTUBHbBIC, JACAYKTHBHBIE, IO
aQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U TPOTUBOPEYMS B paccMaTpUBAEMBIX
SIBJIICHUSX, (POPMYJIUPOBATH BHIBOJIBI M 3aKJIFOUCHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUSI, UCTIOIb3YyEMbIE B XUMUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOIENH, TPEOOPa30BLIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) JIEMEHTA, XUMUUYECKass popMylia, ypaBHEHHE XUMUYECKON peaKIuu
— MpPU PEIICHUH Y4eOHBIX TMO3HABATEJILHBIX M MPAKTUUYECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHbIC MOJICTbHBIC MPEACTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIHII.

2) 0a3oBble UCCJIeI0BaTeIbCKHUE IeHCTBHS:

BJIAJI€Th OCHOBAMHM METOJOB HAy4YHOrO IO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynUpOBaTh 1A U 3a/1a4K UCCIIEIOBAaHUS, UCTIONb30BATh TTOCTABICHHbBIE
U CaMOCTOSTEIBHO CQOPMYIMPOBAHHBIE BOIMPOCHl B Ka4eCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI UIsI (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABHUIHHOCTH
BBICKA3bIBAEMBIX CYXIECHUI;

BIaJIETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS W  IPOBEACHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0OAATh 32 XOIOM
nporecca, CaMOCTOSITENIbHO TPOTHO3HPOBAaTh €ro  pesyabTar, (HhopMylnupoBarh
0000111eHNST ¥ BBIBOJIBI OTHOCUTEIHFHO JOCTOBEPHOCTH PE3YAbTAaTOB UCCIEAOBAHMS,
COCTaBJISATh 0OOCHOBAaHHBIM OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOHW HCCIENOBATEIbCKOM UM MPOEKTHOM
JESTEBbHOCTH, TPOSIBISTH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
[IOMCKY METOJOB PELIEHHUSI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJ0OB
[MO3HAHUS.

3) pabora ¢ ungopmManmeii:

OpPUEHTHPOBATHCSI B  PA3JIMYHBIX MCTOYHUKAX HHPOpManuu (HAy4YHO-
nonyJsipHasi JuTepaTypa XUMHUYECKOTO COAEpKaHMUs, CIpaBOYHbIE MOCOOUS,
pecypcbl nTepHeTa), aHanM3upoBaTh WH(DOPMAIMIO Pa3TUYHBIX BHIOB U (PopM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTH 151
HENPOTUBOPEUYNBOCTb;



(GOpMyIUpPOBATh 3aMPOCHl U MPUMEHATH Pa3IMYHBIC METONIBI NPH TOUCKE U
orbope wHpOpPMANKMK, HEOOXOMUMOW JJIS  BBIMIOJHEHUS YYEOHBIX  3ajad
ONPEIEIIEHHOIO THUIIA;

mpuoOpeTaTh OMBIT MCIOIB30BaHUS WH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH ¥ Pa3IMYHBIX MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BHIOMpaTh  ONTHMAIBbHYIO  (OpPMY  TPEICTaBICHUS
uHpopmanuu (Cxembl, rpaduKu, 1UarpaMMsbl, TAOIUIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPECTBA IIPH padOTE ¢ XMMHYECKOU
UHPOPMAIMEH: TPUMEHATh MEXKIMpPEAMETHbIC ((PU3HUECKHE W MaTeMaTUYECKHE)
3HAKU ¥ CUMBOJIBI, POpMYITbl, a0OpeBHATypbl, HOMEHKIIATYPY;

UCIIONB30BaTh W NPeoOpa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HaTJISITHOCTH.

Ogi1aieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JTeHCTBUAMM:

3aJ1aBaTh BOMNPOCHI IO CYIIECTBY OOCYXTacMOi TEMbI B XOJI¢ JUajiora W/viH
JTUCKYCCHH, BEICKA3bIBaTh HJICH, POPMYITHUPOBATH CBOU MPEIIOKESHHUS OTHOCHTEIILHO
BBITIOJTHEHUS TIPEIJIOKECHHOM 3a1a4u;

BBICTYIIaTh C TIPE3CHTAllMel pPe3yIbTaTOB I03HABATCIBHOW JEATEIBHOCTH,
MOJTYYEHHBIX CaMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOJIHCHUH
XUMHYECKOTO SKCIIEPUMEHTA, MPaKTUYECKOW padOThl MO KCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, pealn3aliy yueOHOTo MPOeKTa U POPMYITHPOBATH BEIBOJIBI O
pe3yabpraraM IPOBENEHHBIX MCCIEIOBAaHUMN IyTEM COITIACOBAHMS MO3ULIMNA B XOZE
oOcyxJieHUs: 1 0OMEHa MHEHHSIMHU.

Ogi1aieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMU JIeCTBUSIMH:

CaMOCTOSITEJILHO TUJIAHUPOBATh M OCYIIECTBISITh CBOIO IO3HABATEIBHYIO
NeSTENbHOCTh, Ompenensis e€ Ield M 3aJa4d, KOHTPOIUPOBATh U IO Mepe
HEOOXOMMMOCTH KOPPEKTUPOBATh IIPEJIaraéMblii  adrOpUTM JCHCTBHM TIPH
BBIMIOJTHEHUU Y4YEeOHBIX U HCCIEAOBATENbCKUX 3ajad, BHIOMpaTh Hambosee
3G PeKTUBHBIA CrOCO0 WX pemieHuss ¢ y4ETOM TOJyYeHUs HOBBIX 3HAHUU O
BEIECTBAX U XUMUUYECKUX PEaKITUIX;

OCYIIECTBISATH CAMOKOHTPOJb CBOCH JIEATETFHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3VYJIBTATbI

10 KJTACC

[IpenmeTHbIE pe3yiabTaTbl OCBOCHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

copMHUPOBAaHHOCTh  NPEACTABICHUA O XHUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHU B TTO3HAHUU SBJICHUHN TTPUPOIHI,



B (OpPMHUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIBHOM
I'PaMOTHOCTH, HEOOXOAUMOM ISl PElIeHUs] NPAKTUYECKUX 3a]1a4 M HKOJIOTUYECKH
000CHOBaHHOT'O OTHOILIEHHUS K CBOEMY 3/10POBbIO U IPUPOJHOM Cpeae;

BIQJICHUE  CHCTEMOM  XUMHYECKHX  3HAHHW, KOTOpass  BKJIIOYAECT:
OCHOBOITOJIArarolue MOHATUS (XUMUYECKUH AIIEMEHT, aTOM, JIEKTPOHHAst 000J10YKa
aroMa, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, XMMHYECKas CBS3b,
CTpyKTypHas ¢opMmyna (pa3BEpHYTas U COKpallE€HHAas), MOJIb, MOJIIpHAsl Macca,
MOJIApHBIM O00BEM, YINIEPONHBIA CKeNeT, (PyHKLIMOHAJbHAs TpYINa, paguKal,
U30MEpUsl, U30MEPBL, TOMOJIOTUYECKUH PSAl, TOMOJIOTH, YIIIEBOAOPOABL, KUCIOPOI U
a30TcolepKalMe COEAUHEHUS, MOHOMED, IIOJIUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS); TEOPUU M 3aKOHbl (TEOpUS CTPOCHHUS
opranudeckux BeuiectB A. M. BbytnepoBa, 3aKOH COXpaHEHHs] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHMS,
Jexane B OCHOBE IOHMMAaHUS MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUH, (DAKTOIOTMYECKUE CBEJICHHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH U
0€30MacHOM HCIOJIb30BAaHUM BaYKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY H
NPaKTUYECKOW JEATEIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAaHHOCTh YMEHUW BBISBISATH XapaKTepHbIE MPU3HAKU TMOHATHM,
YCTAHABJIMBATH UX B3aMMOCBS3b, HUCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS IPU
OIMCAHUU COCTaBa, CTPOCHUS U NIPEBPALLCHUN OPTaHUYECKUX COCIUHEHN;

c(hOpMHUPOBAaHHOCTh YMEHHM HCIONB30BaTh XUMHUYECKYI0 CUMBOJIUKY IS
COCTABIICHHS] MOJICKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHOI)
dbopMyn OpraHMYECKHX BEIIECTB M YpPaBHEHUW XUMHUYECKHX PEaKIIH,
U3TOTaBIIMBAaTh MOJEJIM MOJIEKYI OPraHWYECKHMX BEIIECTB Ul WIUIIOCTPALUUA HX
XUMHUYECKOIO Y IIPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHUPOBAaHHOCTh YMEHUHN YCTAaHABIMBATh MPUHAIICKHOCTh H3yUYEHHBIX
OpPraHMYEeCKUX BEIIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/TpylIe COeAMHEHUN (YIIeBOIOPOABI, KHUCIOPOI U a30TCoIeprKallue
COEIMHEHHs, BBICOKOMOJICKYJISIDHBIE COEAMHEHMS), JaBaTb KM Ha3BaHUS 11O
cuctemarnueckoii Homenkinarype (IUPAC), a Takxke npuBOAUTH TPHUBUAIHHBIC
Ha3BaHMS OTHEIbHBIX OPraHWYECKUX BEUIECTB (ITWIEH, NPOIWIECH, AaleTHJIEH,
STWJICHIIIMKOIb, TIUIEPUH, ¢GeHoln, (Gopmanbaerus, aneTanbIeThil, MypaBbUHAS
KMCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAasA KMCIIOTA, CTEAPUHOBAs KUCIIOTA, NIIFOKO34,
dpyKTO3a, KpaxMal, [eJUTI003a, NIUIUH);

c(hOpMUPOBAaHHOCTh YMEHHMsSI OIpPENeIsTh BHJbI XUMHUYECKOH CBS3U B
OpPraHUYECKUX COEIMHEHUSAX (OAMHAPHBIE U KPAaTHBIE);

c(OpMUPOBAaHHOCTh YMEHHUS TPUMEHSATH TOJIOKEHUSI TEOPHUH CTPOCHHUS
oprannyeckux BeuniectB A. M. bytmiepoBa aJist 00bsICHEHHsI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHMS; 3aKOH COXPAaHEHHNs MacChl BELIECTB;



c(hopMUPOBAaHHOCTHh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHHE, PU3UIECCKHIE
U XUMUYECKHE CBOWCTBA THUIMHYHBIX NPEJACTABUTENECH pa3TUYHBIX KIIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTHIIeH, OyTaauen-1,3,
MeTuwiOyTanuen-1,3, 6eH305, METaHOJ, STaHOJ, STUICHIIIUKOIb, TIHUIIEPUH, (PeHOI,
aneTaabJeru, MypaBbMHasl U YKCyCHasl KUCJIOThI, IJIIOKO3a, Kpaxmal, LeIio03a,
aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXKIY HUMH
YpaBHEHUSIMH COOTBETCTBYIOIIUX XUMHYECKHUX PEaKIHid C HCIOIb30BaHUEM
CTPYKTYPHBIX OpMYIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTePH30BaTh UCTOUYHUKHU YIIIEBOJAOPOIHOTO
ChIpbs (HE(Th, MPUPOAHBIN T'a3, YTojb), CIOCOOBI UX NEPEPAOOTKH U IPAKTUUECKOE
pUMEHEHHUE MPOYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh yMEHUW TMPOBOAWTH BBIYUCICHUS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOTYKTa
pEaKIuy 10 U3BECTHBIM Macce, 00BEMY, KOIIMIECTBY OHOTO M3 UCXOIHBIX BEIIECTB
W TIPOYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHUW BIIAJETh CHCTEMOW 3HAaHWH 00 OCHOBHBIX
METO/laX HAyYHOTO MMO3HAHUS, UCTIONB3YEMBIX B XUMUW TIPH M3YYCHUU BEIICCTB U
XUMHAYECKHX SBICHUN (HaOIroneHne, n3MepeHue, SKCIepUMEHT, MOJISITHPOBAaHNIE),
UCIIONB30BaTh CUCTEMHBIE XMMHMUYECKUE 3HAHMS JJisi TPUHSATHS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUiX, CBSA3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHHEM,

c(hOopMHPOBAaHHOCTh YMEHHM COONIONAThH MpaBHJIa MOJIb30BAHUS XMMHUECKOU
nocyoil u naboparopHbIM O0OpYIOBaHHEM, a TaKXKe MpaBWia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUAMH IO BBITTOJHEHUIO JIaA0OPAaTOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHM TUIAHUPOBaTh M BBIMOJIHATH XUMHUYECKUM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUHU, MTOTYUCHHE
ATUJIEHA U U3YYEHHUE €TO CBOMCTB, KAU€CTBEHHbIE PEAKLIMU OPTaHNYECKUX BELIECTB,
JieHaTypalus OeIKOB MPU HArPEBaHUU, [[BETHBIE PEaKIUU OEKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKH OE€30IaCHOCTM TMpH OOpalleHuH C BEUIeCTBAMH U
7abopaTopHbIM ~ O00OPYIOBAaHMEM, TMPEACTABIATh  PE3YIbTaThl  XUMHUYECKOTO
JKCHepUMeHTa B (opMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd U
(GopMynrpoBaTh BBIBOABI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(hOpMUPOBAaHHOCTh YMEHHH KPUTHUYECKH AaHAJIU3UPOBAaTh XUMUYECKYIO
uHbOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpPEICTBA MAacCOBOM
uHpopmaiuu, UHTEpHET U IPYTrHUX);

chOpMUPOBAaHHOCTh ~ YMEHHMH  COOJIONATh  MpaBWiIa  SKOJOTHUYECKHU
1enecoo0pa3Horo MoBeNeHUsT B OBITY M TPYIOBOM JAESITEIBHOCTH B IENAX
COXpaHEHHsI CBOETO 3/[0POBbS M OKPYXKAIOLIEH MPUPOAHON Cpeapl, OCO3HABAThH



OIMACHOCTh BO3JEHCTBUS HA XUBBIC OPTraHU3MbBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHMMasi cMbIca mokaszarens [IJIK, moscHAT, Ha mpuMmepax CHOCOOBI
YMEHBIICHHS ¥ TTPEIOTBPAIICHHSI UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YETIOBEKA;

JUTsI 0OyYaIOIMUXCS ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 37I0OPOBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMHYECKUX SBICHUH;

JUIS  CHEMbIX W CHAa0OBUIMMIMX OOYYAIOIIMXCSA: YMEHHE HCIONIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy oOo3HaueHuit JI. bpaitns s 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS Kypca «OOmas u HeopraHuyeckas
XUMUSD OTPAKAIOT:

chopMUpPOBAaHHOCTh  MPEACTABICHUM: O XUMHUUYECKOW  COCTaBISIONIEH
€CTEeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUH B ITO3HAHUM SBICHUN TIPUPOIBI,
B (OPMHUPOBAHUU MBIIIJICHUSI U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM JJIsl pelIeHUs] MPAKTHUYECKUX 3a7a4 M IKOJIOTHYCCKHU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbIO U IPUPOHOI CpeIe;

BIaJICHUE  CHCTEMOM  XMMHYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUCCKHHA SJIEMEHT, aToM, H30Tom, S-, pP-, O-
AIIEKTPOHHBIE OpOUTANM aroMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUUYECKasl CBS3b
(KoBaJIeHTHAasl, HOHHAsI, METAJNINYECKasl, BOAOPOJHASA ), KPUCTAJUIMUECKAs PEIIETKA,
TUINBI  XUMUYECKUX  pEaklMil, pacTBOp, BJIEKTPOJIUTHI, HEINEKTPOJIHTHI,
ANEKTPOJIUTHUYECKAsE JIUCCOLMAIUS, OKHCIHUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW peaklMKM, XUMUYECKOE PABHOBECHE); TEOPHUUM U 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON JHccounanuu, mnepuonndeckuii 3axkon J[. M. Menneneena,
3aKOH COXPaHEHHsI MACChl BEILIECTB, 3aKOH COXPAHEHHS U MPEBpALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHHUS, JIKAIIME B OCHOBE MOHUMAHHS MPUUYUHHOCTU U
CUCTEMHOCTH XHMHYECKUX SBICHUU, (HAKTOIOTMYECKHUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJYYCHHH U 0€30MacHOM HCTOIh30BAaHUN BAKHEUIITNX HEOPTaHUUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU ESATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAaHHOCTh YMEHUW BBISBISTH XapaKTEPHBIC MPU3HAKU TOHATHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPU
OMMCAaHUHM HEOPTAaHUYECKUX BEUIECTB U UX MPEBPAILICHHUII;

c(hopMUPOBAaHHOCTh YMEHHMM HCIOJB30BATh XUMUYECKYIO CHMBOJIUKY JJIsi
cocTaBineHus (QopMyn  BEHIECTB W YpPaBHEHUH  XUMHYECKHX  PEakIHil,
cuctemarndeckyro HoMeHknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTICITHHBIX



HEOPraHWYEeCKUX BELIECTB (yrapHbll ras, yIIeKMCIbIA ra3, aMMHAK, rameéHas
U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COMA, TUPUT U IPYTHUE);

c(hopMUPOBAaHHOCTh YMEHUHN ONpPEACIATh BaJIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCIUHEHUAX PA3JIMYHOrO COCTAaBa, BUJ XWMHUYECKOU
CBsI3U (KOBaJICHTHAsl, UOHHAsI, METAJJINYECKasi, BOJOPOAHAs) B COCAUHEHUSX, THII
KPUCTAJUIMYECKOM PEMIETKA KOHKPETHOTO BEIIECTBa (aToOMHas, MOJICKYJsIpHasi,
HMOHHAs, METAJNINUECKas), XapaKTep Cpe/bl B BOAHBIX PACTBOpPAX HEOPTraHUYECKUX
COCJIMHCHUM;

c(opmMupoBaHHOCTH YMEHUI YCTaHaBJIUBATh MPUHAIJICKHOCTD
HEOPraHMYeCKUX BEIIECTB IO HMX COCTAaBy K OMNPEACIEHHOMY KIacCy/TpyIIe
COeIMHEHUH (MPOCTHIE BEIIECTBA — METAJIBI U HEMETaJIIbl, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEPHBIC TUIPOKCHUIBI, COJH);

c(hopMUPOBAaHHOCTh YMEHUM PACKPBIBATH CMBIC MEPUOAUYECKOTO 3aKoHa /].
N. MenaeneeBa U JeMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

c(hopMUpPOBAaHHOCTHh YMEHUHN XapaKTePU30BaTh AIEKTPOHHOE CTPOSHHUE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 mnepuonoB llepuoandeckoid CUCTEMbl XUMHUYECKUX
sanementoB J[. WM. MenzaeneeBa, MCHONB3ys TOHATUS «S-, P-, O-31eKTpOHHBIC
opOUTaAIINY, «IHEPTETUYECKUE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHWYECKUX DJIEMEHTOB M HMX COCIWUHCHUW II0 MEPUOAAM U TPYyIIam
[Tepuonnueckoi cuctembl XuMuueckux 3neMeHToB . . Menaeneena;

chopMUpOBaHHOCTH YMEHHMH  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHME TE€HETUYECKOW CBSI3M MEXIY HEOPraHU4YECKUMHU
BEIIECTBAMU C MOMOIIBIO YPABHEHU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUM;

chopMUpOBaAaHHOCTh YMEHHS KIACCH(PUIIUPOBATh XUMHUUYECKHE PEAKIUU I10
pPa3IMYHBIM TIpU3HAKaM (YUCIY M COCTAaBY PEarupyroluX BELIECTB, TEILIOBOMY
s dekTy peakiuu, U3MEHEHUIO CTETICHEH OKHCIICHHS 3JIEMEHTOB, OOPAaTHMOCTH
pEeaKIMK, y4acTUIO KaTaIn3aTropa);

c(hopMHUpPOBAaHHOCTh YMEHHUN COCTABIISATh YPAaBHCHHUS PEAKIUH PpPa3THIHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMi HOHHOTO OOMEHA, YUUTHIBAS
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIUMN UIYT 10 KOHIIA;

chopMHUpPOBAaHHOCTh YMEHUW TIPOBOJAUTH PEAKIUH, TOATBEPIKIAIOIINC
KaUE€CTBEHHBI COCTAB Pa3JIMYHbIX HEOPraHMYECKUX BENIECTB, PACMO3HABATh
ONBITHBIM MMYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX PAaCTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chopMHUpOBAaHHOCTH YMEHHH  pacKphIBaTh  CYIIHOCTh  OKHCIIMTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MOCPECTBOM COCTABJIEHHUS 3JIEKTPOHHOro OanaHca
ATUX PEaKIINM;



c(hopMUPOBAaHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOU
peakIuu OT pa3IuyHbIX (aKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECUS
B 3aBUCHMOCTH OT BHelIHEero Bo3aeiicTBus (nmpunnun Jle [latenne);

c(hopMUPOBAaHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIUIEHHOIO TMOJYYEHUSI CEPHOM KHUCIJIOTHI, aMMHUAKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUU 00 OOIIMX HAYYHBIX MPUHLUIAX U
AKOJIOTMYECKUX MPOOJIeMax XMMUUYECKOTO MPOU3BOJICTBA;

c(hopMUpPOBAaHHOCTh yYMEHUW MPOBOAUTH BBIUUCICHUS C HCIOIb30BAaHUEM
MOHSITUSL «MAacCOBas J0JIs BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIIICHU Ta30B MPU
XUMUYECKUX PEaKIHUSIX, MacChl BEIIEeCTBA WIM 00bEMa Ta30B IO H3BECTHOMY
KOJTMYECTBY BEILIECTBA, MAcCe WIM O00bEMY OIHOTO M3 YUAaCTBYIOIIMX B PEaKIIUU
BEIECTB, TEIJIOBOTO A(pdeKkra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEILIECTB, MPEBPAICHUS U COXPAHEHUS YHEPIHUU;

chopMUpOBAaHHOCTH YMEHHI COOJIOATH TIpaBUJia MOJTH30BAHUS XUMUYECKON
nocynol W jabopaTOpHBIM OOOPYJIOBaHMEM, a TaKXe IMpaBWia OOpalieHUs C
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKIIMSIMU 1O BBIMOJHEHUIO JaOOPaTOPHBIX
XUMHUYECKUX OTBITOB;

chopMUpPOBAaHHOCTh YMEHHWH IIJIAHUPOBATH U BBIMOJHATH XUMUUYECKUU
HKCIIEPUMEHT (pa3iioKeHHe IMEePOKCHAA BOAOPOAa B MPHUCYTCTBUU KaTaiau3aTopa,
ONpENENIEHUE CpeIbl PacTBOPOB BEIIECTB C IOMOILBK YHHUBEPCAIBHOIO
UHANKATOPa, BIMSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEeaKiu,
peakiMy MOHHOTO OOMEHAa, KaueCTBEHHBIE pPEaKIMu Ha Cynbdar-, kapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTMOH aMMOHUS, PEIICHUE SKCIEPUMEHTAJbHBIX 33134 IO
teMaMm «Metamne» u «Hemeranne») B COOTBETCTBHUM C MPAaBWIAMHU TEXHHKHU
0€30IaCHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JTA0OPAaTOPHBIM 00OpPYI0BAaHUEM,
NPECTaBIATh PE3yIbTaThl XMMHUUYECKOTO JKCIepuMeHTa B ¢dopMe 3amucH
YPaBHEHHI COOTBETCTBYIOIIMX PEAKIINI U (POPMYIUPOBATH BHIBOABI HA OCHOBE 3THUX
pE3YJBTaTOB;

c(hOpMHUPOBAaHHOCTh YMEHHH KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
uHOpPMAIIMIO, TONY4aeMyH0 W3 pa3HbIX KMCTOYHHKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, THTepHET u Apyrux);

chopMupoBaHHOCTH ~ yMEHUH  cOONIOMATh  TpaBUa  SKOJIOTHYECKHU
L[ETIECO00Pa3HOTO TMOBEAEHUS B OBITY M TPYJIOBOM JEATENBHOCTH B LEIAX
COXpPaHEHUsI CBOETO 3J0pPOBbS M OKPYXKAIOLIEW MPUPOAHOM CpEelbl, OCO3HABATH
OMAacHOCTbh BO3JCHCTBHSI Ha )KMBbIE OPTraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAS
cmbicn mnokazarens [I/IK, moscHsaTh Ha mnpuMmepax cnocoObl yMEHBUIEHUS H
MPEAOTBPAILEHHS UX BPEIHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKa;



JUIsT 0OyYaIOIMUXCS ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYITHBIX METOJAX IIO3HAHMS BEIICCTB H
XUMHUYECKUX SIBJICHUH;

Ui CHEMbIX W CHA0OBUIMMIMX OOYYAIOIIMXCSA: YMEHHE HCIOIb30BATh
penbedHO-TOUueuHyI0 cucTeMy oOo3HaueHuit JI. Bpaitng s 3anmucu XUMHYECKHUX

dbopmyi.



TEMATHUYECKOE INIAHUPOBAHUE

10 KVIACC
No 1/ HaumeHoBaHMe pa3/iesioB 4 TeM
e n/m
NPOrpamMMbl KosmmuecTBo yacos
KonTpoiabHbIe
Bcero IIpakTyeckne padoTsl
padoThI

Pasnen 1. Teoperudyeckue 0CHOBbI OPraHU4eCcKON XUMUM

IIpenmer oprannueckoit xumuu. Teopust
11 CTPOEHHUS OPraHNYECKUX coequHeHn A. M.
byrneposa

Hroro mo pazneny 3

Pasnen 2. YuieBonopoabl

2.1 [IpenensHbIE yIIIEBOAOPOIBI — ATKAHBI
99 HenpenenbHbie yIIIeBOIOPOIBI: AIKCHEI,
aJIKaJUCHBI, aIKMHBI
2.3 ApomarruecKkue yriaeBoa0pO/IbI
54 [Tpupo THBIC HCTOYHHUKH YIIIEBOJAOPOIOB U UX
nepepadoTka
Wtoro mo pazgeny 13

Paznen 3. Kuciaopoacoaep:kamnue opranneckue coeIuHeHust

3.1 Crnuprsl. deHon
3.9 Anbnerunasl. Kap6oHoBbie Kucnotsl. CloKHbIE
' 3upsI

3.3 VIieBoasl

w NN oSN



Wroro mo pazneny 13

Pasnen 4. A3zorconep:xaniue opranudeckue coeTuHeHust
4.1 AMuHBI. AMUHOKHUCITOTBI. benkn

Wroro mo paznemy 3

Pasnea S. BbicOKoMOJIEKYJISIPHBIE COEIMHEHUSA
5.1 Ilmactmaccer. Kayuyku. Bonokna
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI' PAMME 34



11 KIIACC

Ne n/mm HaumeHnoBaHue pa3jesioB U TeM POrpaMMbl

Pasnen 1. Teoperudeckue 0OCHOBbI XUMHU
Crpoenue atomoB. [leproanueckuii 3ak0H U

11 [Iepnonnueckas cucremMa XUMHYECKUX IEMEHTOB /.
H. Menneneesa

1.2 Crpoenue BeniectBa. MHOrooOpasue BeecTB

1.3 XUMHUYECKUE PEeaKINH

Hroro no pazneny

Pasznen 2. Heoprannueckast Xumusi

2.1 Merainbl
2.2 Hemerannsr
2.3 CBs13b HEOPTAHMYECKUX U OPTAaHUYECKUX BEIECTB

Hroro no pazneny

Paznea 3. XumMus u ;Ku3Hb
3.1 XuMu ¥ KUA3Hb

Wtoro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoauuecTBO yacoB

Bcero

34

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI



IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

10

Tema ypoka

[Ipenmer opraHM4ecKkor XuMuH, eé
BO3HUKHOBEHHE, PA3BUTHE U 3HAUYCHUE
Teopus CTpOCHUSI OpraHUIECKUX
coenquuennit A. M. bytneposa, eé
OCHOBHBIE TIOJIOKECHUS
[IpencraBnenue o kinaccuduranuu
opraHnyeckux BemiecTts. HomeHnkmnarypa
(cucTemaTuveckasi) ¥ TPUBUATHHBIC
Ha3BaHUs OPraHUYECKHUX BEIECTB
AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTHYECKHI Psif

Meran u 3TaH — npocTenIIne
MPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
DTWJIEH U NPONWJIEH — MPOCTeImne
MPEICTABUTENH AJIKCHOB
[Ipaktrueckas padota No 1.
«IlonyueHue 3TUIEHA U U3yYEHUE €r0
CBOWCTB»

Ankanuensl. byranuen-1,3 u
MeTtunoyraauen-1,3. [lomydenue
CUHTETUYECKOTO KayuyKa U pEe3UHBI
AJKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PA/I.

KoJsnuyecTBo 4acoB

Bcero

KonTpoiabHbie
padoTsl

IIpakTHyeckue
padoThI

Jara usy4yenus

06.09.2023

13.09.2023

20.09.2023

27.09.2023

04.10.2023
11.10.2023
18.10.2023

25.10.2023

08.11.2023

15.11.2023



11

12

13

14

15

16

17

18

19

20

21

AneTuiieH — npocTenmii
IIPEICTAaBUTEND aJIKUHOB

Boruncnenus no ypaBHEHUIO
XUMHUYECKON peaKIuu

Apensl: 6eH3011 U TOITyoJ1. TOKCHYHOCTh
apeHOB

I'enernueckas CBS3b YIIIEBOJOPOIOB,
MPUHAUIEKAIIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHBIE HICTOYHHUKY YITIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTIAHbIE
ra3bl, He(pTh U MPOTYKTHI €€
nepepaboTKu

[IpupoaHbie ICTOYHUKHU YIIIEBOAOPOJIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTIAHbIE
ra3bl, He()Th U TPOIYKTHI €€
nepepaboTku

Konrponbshas pabora o pazaeny
«YTIeBogopoabh»

[IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ. BogopoiHas cBs3b
MHOroaroMHbI€ CIIUPTHI: ITUIICHIIIUKOIIb
U TIMLIEPUH

@DeHOo: CTPOCHHUE MOJICKYIIHI,
(buznueckre U XMUMUYECKUE CBOMCTBA,
MIPUMEHEHHE

Anbnerunasl: hopManbaerua u
aneTalbIerul. AleToH

OnHOOCHOBHBIE NPENETIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
yYKCyCHast

22.11.2023

29.11.2023

06.12.2023

13.12.2023

20.12.2023

10.01.2024

17.01.2024

24.01.2024

31.01.2024

07.02.2024

14.02.2024



22

23

24

25

26

27

28

29

30

31

32

33

[Ipaktuueckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOU KUCIOTBD)
CreapuHoBas U 0JICMHOBAsI KUCJIOTHI,
KaK MPEACTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT

MBpl1a Kak COJIHM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOOIIIEE JCHCTBHUE
CrnoxHble 3(UpPbI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. [ uiponus
CIIOXKHBIX 3(UPOB

XKupsbr: ruaponus, npuMeHeHune,
Ouooruyeckas pojb )KUpPOB
VYrneBoapl: cocTaB, Kiaccu(ukarusi.
Baxxneiimme npeacraBuTenu: IIOK03a,
dbpykTO3a, caxaposa

Kpaxmai u 11emios03a Kak IpupoiHble
MOJIUMEPBI

KonrponbHas pabota 1o paszueny
«Kucnopozconepxaiue opraHuuecKue
COEJIMHEHUS

AMMHBI: METUJIAMUH U aHWJINH
AMMHOKHCIIOTBI KaK aM(pOTepHbIe
OpraHu4ecKHe COECAMHEHUS, UX
Ouosiornyeckoe 3HaueHue. Ilenruast
benku xak npupoiHbIe
BBICOKOMOJIEKY/ISIPHBIE COECIMHEHUS
OCHOBHBIE IOHATHS XUMUU
BBICOKOMOJIEKYIISIPHBIX COEANHEHUH

21.02.2024

28.02.2024

06.03.2024

13.03.2024

20.03.2024

03.04.2024

10.04.2024

17.04.2024

24.04.2024

08.05.2024

15.05.2024

22.05.2024



OCHOBHBIE METOJIBI CHHTE3a
34 BBICOKOMOJIEKYIISIPHBIX COEUHEHUMN. 1 29.05.2024
[InmacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2



11 KIIACC

KoniuyecTBo yacon
Jara

Ne i/ Tema ypoka
U3y4YeHHst

KonTpoiabHbie IIpakTHyeckue

B
cero padoThI padoThI

XUMHWYCCKUH 3JIEMEHT. ATOM.

DneKkTpoHHas KOH(pUrypauus 1
aTOMOB

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYeCKHUX 37eMeHToB 1. 1.
MemneneeBa, uxX CBI3b C
COBPEMEHHOM TEOpUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTHU U3MEHEHHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB U
WX COCIMHECHHH T10 TPYyIIaM 1
nepuosiaM. 3HaYEHUE 1
MEePUOINYECKOTO 3aKOHA ¥ CHCTEMBbI
XUMHUYECKHUX 3jeMeHToB .M.
MenpeneeBa B pa3BUTUH HAyKH
Crpoenue BeliecTBa. XUMUYECKast
CBSI3b, €€ BUJIBI; MEXaHHU3MBI
00pa3oBaHKs KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

BanenTHocCTb.
DNEeKTPOOTPULIATENBHOCTb.
Crenenn okuciicHus. BemecTpa 1
MOJIEKYIISIPHOTO U

HEMOJIEKYIISIPHOTO CTPOEHUS



10

11

12

[TonsaTue o AUCIEPCHBIX CUCTEMAX.
HctunHbIE U KOJIOUIHBIE
pactBopbl. MaccoBas 1o
BEILECTBA B pPaCTBOPE
Knaccudukanust 1 HoMeHKIaTypa
HEOPraHMYECKUX COCTUHEHUH.
I'eneTnueckas cBsi3b
HEOPraHMYECKUX BEIIECTB,
pa3IUYHBIX KJIACCOB
Knaccudukarus xumMudeckux
pEaKUuHii B HEOPraHUYECKON U
OpPraHNYeCKOM XMMHH. 3aKOH
COXpaHEHUSI MACChI BENMIECTB; 3aKOH
COXpaHEHUs U TIPEBPAIICHUS
SHEPrUM MPU XUMUYECKUX
peakuusax

CxopocTtsb peakiuu. O6paTtumMblie
peakuuu. XuMH4YeCcKoe paBHOBECUE
[Tpakruueckas pabora Ne 1.
«BnusHue pa3nuyHbIX GaKTOpOB HA
CKOPOCTb XUMUYECKOH peakinm»
DNEeKTPOIIUTUYECKAS IUCCOIHALIHSL.
[TonsiTHE O BOJOPOTHOM HOKa3arese
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. [ uIpoan3 opraHuyecKux u
HEOPraHMYECKHUX BEIIECTB
OKuCIUTENBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIINH.
[Tonsitre 06 anekTponuse
pacIiaBoB U pacTBOPOB COJIEH



13

14

15

16

17

18

19

20

21

KonrponbsHas pabora o pasaeny
«TeopeTnueckue 0CHOBBI XUMUM
Meraimiel, BX IOJIOKEHHE B
[Iepnonnueckoit cucreme
XUMUYeCKuX 3neMeHToB 1. 1.
MenpeneeBa 1 0COOCHHOCTHU
cTpoeHust aromoB. O01ne
(u3nyeckre CBOICTBa METANIOB
CnaBbl METAJIOB.
DNEKTPOXUMUUECKUH PsJT
HaIpsKEHUH METaJUIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIITHX
MeTaJIOB (HaTpHii, KaJuii,
KaJIbIIUA, MAaTHUN, ATFOMUHUN) U UX
COeqUHEHUN

XUMHUYECKHE CBOMCTBA XpoMa,
MeOU ¥ UX COCOUHECHUHN
XuMHUJecKre CBOMCTBA ITUHKA,
JKenesa M UX COSAUHEHUI
[TpakTtrueckas pabora Ne 2.
"PenieHue sKkCepruMEHTaIbHBIX
3a7a4 1o treMe «MeTtamie»"
Hemerannsl, nX monokeHHUE B
Ilepuoguueckoit cucreme
XHUMHUYECKHUX dIeMeHTOB /JI. U.
MenpaeneeBa 1 0COOEHHOCTH
CTPOEHHS aTOMOB

®du3nyYecKre CBOMCTBA HEMETAIOB.
Annmotponus HeMeTaioB (Ha



22

23

24

25

26

27

28

29

30

31

MpuMepe KUCI0poa, CEphl,
¢docdopa u yrmeponaa)
XUMHYECKHE CBOIICTBA TaJIOTEHOB,
CEpbI U UX COCTMHEHUI
XnMHYecKHne CBOMCTBa a30Ta,
dbocodpa 1 UX COCTUHCHHIA
XHUMHUYECKUE CBOMCTBA yIIIEpO/Ia,
KPEMHHS U UX COETMHEHUI
[IpuMeHeHne BaKHENIINX
HEMETAJIOB U UX COSINMHEHUH
O0o001Ienre U CUCTEMATH3 AU
3HaHui o TeMe «Hemeramis».
Brruncnenus mo ypaBHeHUSIM
XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKUE PACUETHI
[TpakTrueckast pabora Ne 3.
«Penienne s3KkCnepUMEHTaNTbHBIX
3aza4 mo treMe "Hemetais"»
KonTpoawsnas pabora mo remam
«Metamiel» 1 «HemeTramisn
Heopranuueckue u opraHuyeckue
kuciotsl. Heoprannueckue u
OpPraHM4eCcKHe OCHOBAHUS
AMdoTepHbIC HEOPraHUYECKUE U
OPraHU4eCKUE COCANMHEHUS.
I'enernueckas cBI3b
HEOPraHMYECKUX U OPraHHUYECKUX
BEIIECTB

Poap xumum B o0ecricueHUN
JKOJIOTUYECKOM, SJHEPreTUUECKOU U



MUIIEBOM 0e30MaCHOCTH, Pa3BUTHU
MCOUIINHBI

[IpencraBnenus 06 oOmuUx
HaY4YHBIX NPpUHOUIIAX

32 MIPOMBIIIUICHHOTO MOJTY4EeHUS
Ba)XHEHUIIINX BEIICCTB

33 YenoBek B MUpE BEIIECTB U
MaTepuaoB

34 XUMUS U 30POBBE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34



YUYEBHO-METOIUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* Xumus, 11 knacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemenne»

Xumus, 10 knace/ I'abpuensa O.C., Octpoymo WN.I'., Cnaakos C.A.,
Axk1imoHepHoe oOiecTBo «M3narenbcTBo

«IIpocsemenue»,2021 r

METOIANYECKUE MATEPUAJIBI JIJISA YUUTEJISA
Xumusi(6a30BbIypoBeHb ). Peanuzaiius oOpa3oBaHus: METOIMIECKOE TIOCOOUE NSt
yunrens / KaBepuna A. A., [Tuayruna I.B.; nox pen.I'. B. [Tuuyrunoii. M. :

OI'BHY «MHcTuTyT cTpateruu pa3sutus oopazosanus PAO», 2022 81 c.:um.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://edsoo.ru/rabochie-programmy






