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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero oobmero o0pa3oBaHMs
pa3zpabotana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeOOBaHUN K pPe3yJibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEIbHOM MPOTpaMMbl CpeAHEro oOiiero o0pa3zoBaHUs
(®OIT  COO), npencraBneHHbIX B DegepaqbHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yu€rom Konuenuuu npenojaBaHus
ydeOHOro mpeamera «XuUMHs» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qdenepanuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpPaMMbl, |
OCHOBHBIX TONIOkKeHUH «CTpaterun pas3BuUTUsL BocnuTaHus B Poccuiickoit
@®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopstbxkenune IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MpOrpaMMmbl IO XUMHH, K OIpPEIeICHHIO
oOmielt crpaTteruy 00y4deHus, BOCIUTAHUSI U PA3BUTHS 00YUalOIIUXCSl CPEJICTBAMU
yueOHoro npenmMera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuenryanbHble nojoxkenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHus, pe3yibTaToB OOydeHUs W TpeOOBaHMI K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHOM  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HX
oOpasoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIOIIMM OSTaloOM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. OTHU I[EHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHMS U OOUIEH KYJIbTYpbI
YeloBeKa, a TakKXKe SKOJOTHYEeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. Peammsyercss xumudeckoe 0O0pa3oBaHHE
o0yyJarommxcsi Ha YPOBHE CpeHEero 00IIero o0pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsD, COJIEp)KaHUE M IOCTPOCHHE KOTOPOro ONpEeNeseHbl B
nporpaMMe MO XUMHHM C Y4€TOM CHeUu(PUKH HAyKH XUMHH, €€ 3Ha4eHHs B
MO3HAHWUU TIPUPOJBI U B MaTepUATLHOM >KM3HU OOIECTBA, a TaKXKe C Y4ETOM
oOumuMx 1eaed W MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0coOyio posib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JaHUU HOBOW 0a3bl MaTepUabHOU KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIUICHMUS,
B CO3/IaHHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OPUPOJIBI U YelloBeKa, KoTopoe (HOopMHUpYETCs B XMMHHM Ha OCHOBE MOHUMAaHHUS
BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTAMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTalla
HEOThEMJIEMOH YacThl0 MUPOBOM KyJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJAa W JKM3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUsI KaK Hayka
CO3MJATENbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMH HANpaBJICHA HAa pEIICHUE
rJI00AIbHBIX  TPOOJIEM YCTOWMYMBOTO PpAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kimaccol, 6a30BbIN YpOBEHB
W3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BBIPAOOTKH  MHUPOBO33PEHYECKUX
OPUEHTHUPOB, YCHEIIHOTO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOJOJLKEHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsiomiuMu  TipeAMeTa «XHUMHs»  SBISIOTCS 0a30BbIe KypChl —
«Opranuveckas xumus» U «OOmas M HEOpPraHUYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa
3HAHUU M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUU W3 OOIIEH XUMHH) U
OpraHu4ecKor xumMuu. GOpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera O00ecreYrMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOT000paswus
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0/la K M3Yy4YeHHMIO Yy4eOHOro maTrepualia U 00yCJIOBIJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce€ OpPraHMYECKOM XHMHH BEIIECTBa
paccMaTpUBAKOTCA HA YPOBHE KIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKUX
COCIMHEHUN, a TaKke Ha YPOBHE CTEPEOXHUMHUYECKHX U DBJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHnueckod XUMHM TMOJyYarOT pPa3BUTHE
c(hOopMHUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[lonx HOBBIM yTJIOM 3peHUsT B TpeaMeTre «XuMHs» 0a30BOTO YpPOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOrO OOMIEro oOpa3oBaHUs
TEOpPETUYECKU Marepuan U (AKTOJIOTHYECKHE CBEJICHUSI O BEIIECTBaX U
XUMUYECKON peakiuu. Tak, B yacTHOCTU, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYyYarONIMMCSl TPEAOCTaBISACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMUYECKUX TMO3UIIHM,



rIIy0Ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMM OSTOTO 3aKoHa — OT
006001m1aromel 10 00BSICHSIONIEH 1 IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NMPUMEHCHHH, a TAKXKE O XUMHUYCCKHUX PEAKIUSX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsercs B kKypcax 10 um 11 kmaccoB
AJIEMEHTaMHU COJIEP’KaHUs, WMEIOIIUMH KYJIbTYPOJIOTHYECKUNH U TMPHUKIIATHOM
XapakTep. OTH 3HAHUSI CHOCOOCTBYIOT TTOHMMAHHUIO B3aUMOCBSI3M XHMHUHU C
JIPYTUMH HayKaMH, PACKpBIBAIOT €€ pojb B IMO3HABATEIPHOW WM TPAKTHICCKOU
JESTEIHPHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpo0semMax, CBS3aHHBIX C XWMHEH, KPUTUYECKH OCMBICIIMBATh MH(GOPMAIHMIO U
OPUMEHATh €€ I TIOTIONHEHUS 3HAHWM, PEIICHUs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAILHBIX MCCIEI0BATENbCKUX 3a/lay. B 1ienomM copepxanue yueOHOro
npeaMera «XHMHS» — JaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopmupoBaHUe y OOYYAIOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHMMAHUS
bunocodhckux MaeH, TaKUX KakK: MaTepHAIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTpOEHHEM, II03HABaEMOCTh IMPUPOJIHBIX SBICHUH NyTEM OSKCIEPHUMEHTa W
peIIeHUs] TMPOTHBOPEYMI MEXKTy HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJOTUUECKHUX MpodsieM, a
TaKKe Mpo0JeM cOepexeHUs: IHEPTETUIECKUX PECYPCOB, ChIPbSI, CO3/JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHms 3aad  BOCIHTAHUS, Pa3BUTHS MW COMMAITU3AIMH
oOy4Jarommxcss TPUHATHIE MPOTPAaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
cCollepKaHUsl M TOCTPOEHHUs TMpeaMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, UMEKOIIUX 0a30Bo€ 3HAYEHUE A
pPa3TUYHBIX BHJOB JEATCIBHOCTH: peIIeHUus MpoOsieM, TIOWCKa, aHaiW3a H
00paboTku nHpOpPMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMBITA MPAKTUIECKOM
U HCCIEN0BATENIbCKOM AESITENIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUH.

B mpaktuke npemogaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs, TaK M HA YPOBHE CpeHero oomero oopa3oBaHus, IPH ONPEICICHUH
CoJIep KaTeNIbHOM XapaKTepUCTUKH LeNied W3y4YeHHs IpeaMeTa HampaBlIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUICCKOMN
JIESTEIHPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C
METOJIMYECKON TOUKHM 3PEHHS] TaKOW MOJAXO0J K OMNpENEJICHUIO Iejell H3ydeHUs
MIpeMETa SIBISICTCS BITOJIHE ONIPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHU LEISAMH H3YUYEHHs TpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJi1.) SABIAIOTCS:

e (¢opMUpOBaHHWE CHUCTEMbl XHMHUYECKMX 3HAHUMW KaKk BaKHEUIIEH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYeBbIe MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHME $SI3bIKA HAyKH, YCBOCHHME U IOHMMAHHUE CYUIHOCTU JOCTYITHBIX
000011IeHUI A MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIJIEHHE C MCTOpHUEH
VX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [Isi NPUOOpETeHUs
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHHI,
HMMEIOIINX MECTO B MPUPOJIEC, B TPAKTUUYECKON U ITOBCEAHEBHOM KU3HU,

e pa3BUTHE YMEHHI U CIOCOOOB JESATEIHHOCTU, CBSI3aHHBIX C HAOIIOICHUEM
U OODBSICHEHMEM XHUMHUYECKOTO DKCIEPUMEHTa, COOJIOJICHUEM TMpPaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsany ¢ atuMm, conepkaTtenbHas XapaKTEepUCTHKA LIEJIEW U 3aa4 U3YUYEHUs
MpeIMeTa B IMIPOrpamMMe MO0 XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMH MPUOPUTETAMHU B CUCTEME cpeJHero obimiero odpazoBanus. CerogHs B
MpenojaBaHUM XUMUM B OOJbIIEH  CTENEHW OTHAa€TCsl  MpearovYTeHue
MIPaKTUYECKONM KOMIIOHEHTE COJAepKaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3alliy, BIAJICIOIIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSAMHU aKTUBHOTO MOJIyYEHHS] 3HAHUW U MPUMEHEHUS UX B PEAIbHOW KU3HU
JUISL PELICHUS TTPAKTUYECKUX 3a7a4.

B cBi3m ¢ 3TUM npu u3ydeHUH npeaMera «XHUMHUsS» JOMUHHUPYIOLIEE
3HauUEHHE MPUOOPETAIOT TAKKE 1IEJIU U 3a]]a4M, KaK:

ajanTanus o0y4aroluXxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
(GbopMHpOBaHHE  HMHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX
pPELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopMupoBaHHEe y O0OyYarolMXCS  KJIKOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIUI), HMMEIOIUX YHHUBEPCAIbHOE 3HAUYEHUE [Jis Pa3IUYHBIX BHUIOB
JESTENbHOCTU: PEIIeHUs MpoOJeM, MOUCKa, aHanu3a U o0paboTKU MH(OpMaIuy,
HEOOXOAMMBIX [JIsl MPUOOPETEHUsl OIbITa JESTENbHOCTH, KOTOpas 3aHUMAaEeT
BAXKHOE MECTO B TMO3HAHMM XHMHH, a TAaKXKe JUIl OLEHKU C TO3ULUU
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTaHU3M YEJI0BEKa U MPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00yUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XHMHH B COOTBETCTBUH C )KU3HEHHBIMHM TOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUM ISl TTIOMCKA U aHalIu3a yueOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KAHMUS;

(dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIOIINXCSI ACCOLUATUBHOTO U JIOTUYECKOTO
MBIILIEHUS, HA0II0AATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydarommxcs YyOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaIPaBJICHHOCTH XHMHH, €€ Ba)XXHOW pPOJM B PEIICHUH TI00aTbHBIX MpOoOJIeM
pPallMOHATILHOTO MPUPOOTOJIb30BAHMUSI, TTOTIOJIHEHHSI SHEPIEeTUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepexHOTro
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHWW I8 TPUHATHS TPAMOTHBIX pEHICHUH B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuebHoM mmaHe cpemHero oOmero oOpa3oBaHUsA MpPeAMET «XHUMHUS)
0a30BOr0 YpOBHS BXOJUT B COCTAaB MpeIMeTHOM obnacTu «EcTecTBeHHO-HayuYHBIE
MIPEMETBD).

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero obmero oopa3zoBaHus, cocraBisger 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJzenro), B 11 kimacce — 34 yaca (1 gac B Heenmo).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKON XUMHH

[IpenmeT opraHM4YecKoil XUMUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTephanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOoBHBIE MOoxkeHUsA. CTPYyKTypHBIE (hOPMYJTBI
OpraHMYecKux BewiecTts. l'omosorus, wu3omepus. XHUMHUYECKas CBsI3b B
OPraHUYEeCKUX COCIUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o KinacCU(pUKALMK OpraHnyeckux BeuniecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CUCTeMaThyecKas) W TpPUBUAJIbHBIE Ha3BaHUS
BOKHEUIINX MPEIACTABUTENIEH KJIACCOB OPTAaHUYECKHUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYCHMUSI BEIIECTB W UX MPEBPALCHUIA:
O3HAaKOMJIEHHE C 0Opa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepHalaMd Ha MX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OPraHWYECKUX BEIICCTB, HAOIIOJCHHUE W
OMMCAHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUI0 OPraHUYECKUX BEILIECTB
Ipy HarpeBaHuu (TU1aBlieHUEe, OOyTIIMBaHUE U TOPEHHUE).

Yraesoaopoasbl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITNE TPEACTABUTEIN alKaHOB: (PU3MYECKHEe W XHUMHUYECKHE CBOWCTBA
(peakuuu 3amenieHuss W TOPEHHUs), HAxXOXKJICHUE B MPUPOAE, IMOJIYyUYCHHE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUJIEH U MPOIMUICH —
NPOCTEHIITNE TPEJCTABUTEIN aKEHOB: (PU3MYECKHe W XHUMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHMS, TaJOTEHUPOBAHMS, THApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3aIliK ), OJyYeHUE U IPUMEHECHHUE.

Anxaguensl: OytamueH-1,3 u metmnOyrtaguen-1,3: crpoeHue, BaKHEHIIME
XUMUYECKUE CBOMICTBA (peakuus noiumepusanuu). IlonmyuyeHne CUHTETUYEeCKOro
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM Psil. ALIETHIICH
— TMPOCTEHIINIA TPEICTABUTENh AQJIKUHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA (peakluy THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATAIUH,
TOpEHHUsI ), MOJTyUYCHUE U TPUMEHCHHE.

Apensbl. benzoin: cocrtaB, cTrpoeHue, (U3NYECKHE U XMMHYECKUE CBOICTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MpUMEHEHUE. 101)on:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOLyueHue u npumereHue. TOKCUYHOCTD



apeHoB. l'eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHHUKH YTIIEBOAOPOAOB. lIpupoaHbIi ra3 U IOIYyTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTalUTH4eCKuil), nuponu3. [Ipomykrsl
nepepaboTKu He(TH, UX IPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
YTOJb U MPOAYKTHI €ro NMepepadoTKU.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHs BEIIECTB M HX MNPEBPAILCHUN:
O3HaKOMJIEHHE C oO0pa3llaMHl IUIaCTMAacC, KaydyyKOB M PpE3HHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOIOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bblunciennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprannyecKkue coeJMHeHust

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOI U 3TAHOJN: CTPOECHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA (peakuMh C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOAMH, TOpPEHUE), NpUMEHEHUE. BoaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa Ha OPraHN3M YEeJI0BEKA.

MHOroatoMHble  COUPTHL. DTWICHIJIMKOJIb W  TJIMIEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU
METaJUIaMH, KaueCTBEHHas PEaKUus Ha MHOTIOaTOMHbIE crUpThl). JleiicTBue Ha
OopraHusM yenoBeka. [[puMeHenune rauueprHa U 3TUIEHTITUKOJIS.

@deHoJ:  CTpOCHHME MOJEKYJbl, (U3NYECKUEe W XUMHUYECKHE CBOWCTBA.
Tokcuunocts (enona. [lpumenenue gpenona.

Anpnerugpl U kemowuwvl. DopManmpaerupy, aueTAIBACTHI:  CTPOCHUE,
¢buznyecKkue U XMMHUYECKHE CBOMCTBa (peaklUuu OKHUCICHHS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUH), TOTYyUYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTBI: CTPOCHHE, (PU3NYECKHEe W XMMHUYECKHE CBOMCTBA (CBOICTBA,
o0miue Uil Ki1acca KUCIOT, PeaKIusl 3Tepu(pUKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHoBasi ¥ OJIEMHOBAs KUCJOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ICUCTBHE.

CnoxHble 3(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['miaponus
cioxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.



VYrneBoapl:  cocraB, KilacCMUKAnUs ~ YIJIeBOAOB  (MOHO-, [JU- U
nojucaxapuabl). [roko3a — npocTeinii MoHOCaxapua: OCOOEHHOCTH CTPOECHMS
MOJIEKYJIbI, (U3MYECKMe W XUMUYECKHE CBOMCTBa (B3aMMOJEHUCTBHUE C
ruapokcuom Meau(ll), oxucnenue aMMmHuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MpPHPOJE, MPUMEHEHUE,
ouonoruueckas poib. dotocunTe3. pyKTo3a Kak H30MEP INIFOKO3BI.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmaia U
Heunono3bl.  PU3nuecKue W XMMHYECKHE CBOMCTBAa Kpaxmana (THApPOIIH3,
KAueCTBEHHAsI PEAKIUs C HOJIOM).

OKCNIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
MPOBE/ICHNE, HAOJIOJICHUE W ONHCAHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIUPTOB, KAaUE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJA
okcusioM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJACHCTBUE TIJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnos (OKUCIeHnE aMMHUAaYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmeau(Il), B3aumopeiicTBue Kpaxmana ¢ HOAOM),
IIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MPOJIYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcoeprKalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIIOTH Kak aM(pOTepHble opraHuyeckue coeauHenus. dusunueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiuluHa). buonoruueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkn Kak NpUPOIHBIE BBICOKOMOJIEKYJISIDHBIE coenuHeHus. llepBuunas,
BTOPUYHAsT M TpPETUYHAsl CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:
TUIPOJIN3, IEHATYpAllMsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M WX MPEBPALLCHUN:
HAOJI0/IEHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HATypanus OEIKOB MpU
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokoMouiekyJIsipHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAA MOJIEKYJISIPHAS
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHM —
MOJIMMEPU3AIUS ¥ MOJUKOHEHCAIHSI.

OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHs] BEIIECTB M WX MPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK M TOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiIaccUuUKaIus, NepUOJUIHOCTb, HAOIIOJCHHE,
U3MEpEHUE, SKCIIEPUMEHT, MOCITUPOBAHUE.

®dusuka: MaTepus, OHEprus, Macca, aToM, OJIJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (U3NUECKUE BEIUUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (OENTKH, YTIEBOJbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHoNoOrusl: MNUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUA,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHE MPENapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMUU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAA
000JI04Ka. DHEPreTH4ecKre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHUs] JIEKTPOHOB IO OpOUTamsiM B aroMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. IIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

Ilepnognuecknii 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX AJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepuoOgUYECKOro 3akoHa U Ilepuogmdeckoil cucTeMbl
xumuueckux aneMeHToB J[. M. MenzgeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM M Mepuoaam.
3HaYeHUe NMEePUOJNYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbl XUMHYECKOW CBA3U
(koBasieHTHasi HEMoJsipHas W MOJSpHAasl, UOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XUMHUYECKOW CBsi3M (OOMEHHBIH U  JOHOPHO-
akuenTopHbelil). Bogoponnas cBsi3b. BaleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 1015 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOPraHMYECKHX BellecTB. ['eHeTuyeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIICKANUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Kiaccudukamuss  XMMHYECKHX — peakIuid B
HEOPraHMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUs MAaCChl BEIECTB,
3aKOH COXPAHEHUS U MIPEBPAILICHUS SHEPTUMU TPU XUMHUYECKUX PEAKIIUSX.

CKopoCTh peakluu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIe
peakunu. XUMHYECKOe paBHOBecue. DaKTOpbl, BIUAKOIIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

OnekTponauTuyeckas aucconuanus. CuiibHbIC U ciiadble 3eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCJIAsl, HEUTPpAJIbHAs, ICJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M HX MPEBPAILCHUIN:
neMoHcTpanus taonuiy «I[lepuogudeckasi cucrema xuMudeckux siaementos . U.
MeHnneneeBay, U3ydeHUE MOJIeNied KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OTMHMCAaHKE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIOKEHHE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTAIU3aTOPa, ONPEACICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOINbIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIUd HOHHOTO OOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3nauyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEAKLIUN.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHUX pEakuui, B TOM YUCIE
TEPMOXMUMHUYECKAE PACUETHI, PACUEThl C HCIOJB30BAHUEM ITOHATHS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeranner. Ilosmoxxenne HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux sneMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3MYEeCKrWe CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETa/uIoB (Ha Mpumepe
KHUCIIOpoJia, cephbl, hocdhopa u yriaepoa).

XHUMHUYECKHE CBOWMCTBA BaKHEHIMX HEMETA/UIOB (TaJIOTEHOB, CEphbI, a30Ta,
dbochopa, yrimepoga U KpeMHHs)) W HMX  COCAMHEHUNH  (OKCHUJIOB,
KHUCJIOPOJCOIEPKAIIUX KUCIOT, BOAOPOAHBIX COSAUHEHU ).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCUHEHUMN.



Meramisl. [lonoxenue meramnoB B [lepuoanyeckoil cucteMe XUMHYECKHX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mue usnyeckue cBoicTBa MeTayuioB. CIUlaBbl METAIIOB.
DIIEKTPOXUMHUYECKUH PSJT HANIPSKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kalui, KaJlbIUH,
Mar"ui, amoOMUHHUHI, IIMHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MmomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
U3y4YeHHe KoJUleKuuu «MeTamisl U CIiaBb», 00pa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHWE U OINKCAHUE JIEMOHCTPAIMOHHBIX U
7a00pPaTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOpAMU
KHCJIOT U LIEJI04YEel, KAYECTBEHHBIE PEAKIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtel Macchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEAaKIUU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
U3 BEILECTB UMEET IIPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 0O€CreYE€HUH SKOJIOTUYECKOU, HEPreTUUECKON W MHUILEBOM
0e30MacHOCTH, Pa3BUTUM MenULUHBL. [loHATHE O HAyYHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLINM.

[IpeacraBnenuss 00 OOMMX HAYYHbIX MPUHUUIAX [POMBIIIIEHHOTO
ITOJTyYEHHUSI BaXKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEpPHAIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE MaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl Il 3JIEKTPOHHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMus M 3I0pOBbE YEJIOBEKA: NPABUJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MacCHOTO MCIOJIb30BAHUS MpEnapaToB OBITOBOM XMUMHH
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  U3YYEHUH OOImEeH W
HEOpraHndeckoi xumMuu B 11 Kimacce ocylIecTBIsIETCS YEPE3 UCMOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYYHbIX TOHSATHM, Tak M TMOHATUH, SBISIFOLIIUXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE TOHATHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KIacCUPUKalUs, MEePUOJIUYHOCTh, HAOJIIOJEHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dusuKa: MaTepus, SHEPTUs, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PAJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHME BEIIEeCTBA, (PU3MUECKHE BEIUYMHBI U €IUHUIBI UX
MU3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DSKocHcTeMa, Owocdepa, Makpo- H
MHUKPOD3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepaibl, TOpHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAEMbIE, TOTUIMBO,
pPECYPCHL.

TexHoIoTHsA: XMMHUYECKasT MPOMBIIUIEHHOCTb, METALTYPIus, IMPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUATIOB, CEIHLCKOXO3MCTBEHHOE IPOM3BOJICTBO, IHUIIEBAs
MIPOMBIIICHHOCTh,  (hapMalrleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
OOy4arolMMHUCSl MPOrpaMM CpeAHEro oO0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METanpeIMETHBIM U  MpeaMeTHbiM). HayuHo-MeTomanueckol OCHOBOW IS
pa3pabOTKH IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHUS MPOrpaMM CPEIHEro OOLIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B COOTBETCTBHHM C CHCTEMHO-AEATENBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABIISAIONINE:

OCO3HAaHHWE OOYYAIOIUMHUCS POCCUHUCKONW TPAKTAHCKOW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEIICHUIO;

HaJIMYKe MOTUBALIMU K 00YUYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUHN JTUYHOCTU HAa OCHOBE
KITIOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauIuil 0a30BOM HAYKH XHUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMUA yCTaHOBKaMU, MPUCYIIMMH LEIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4YME MPABOCO3HAHUS SKOJIOTUYECKON KYJIBTYPhl U CHOCOOHOCTH CTaBHUTh
LEIU U CTPOUTDH )KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMera «XHUMHUS» HAOCTHTAOTCA B
€AMHCTBE YYEOHOW M BOCHUTATEIbHOW JAESATENIBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHUMCKOrO TpakJaHCKOro OOIlecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMM W  MpaBWJIaMH  TOBEACHUS,  CIIOCOOCTBYIOIIMMH  Ipolieccam
CaMOMO3HAHUS, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHS»  OTPAKAOT
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATEILHON M MPAKTUYECKOW NEATEeIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTH:

1) rpaxxaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YyYaIOUMMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax U IMpaBUIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW [JEATEIBHOCTH IIPU CO3JaHHUU
y4€OHBIX NPOEKTOB, PELICHUH Y4€OHBIX M MO3HABATEIbHBIX 3a/1ay, BBITOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHMs, JIOTHUKY H
apryMEHThI IpYTUX MPU aHAIU3€ Pa3IMnYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIAUIO
OTE€UYECTBEHHOM XUMUMU;

yBaXEHHUsI K TpOIlecCCy TBOpPUECTBAa B OOJACTH TEOPHUH U IMPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKU €CTh PE3yJIbTaT
JUINTENbHBIX ~ HAaOMIOJEHUM, KPOMOTJIMBBIX  AKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYE€HBIX U MPAKTUKOB;

UHTEpeCa M IO3HABAaTEIbHBIX MOTHBOB B IIOJIYYEHUM M TMOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUMY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

CIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
Y NIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTHM OLICHMBAThb CBOE IOBEACHUE U IOCTYIIKM CBOMX TOBApHIIEH C
NO3ULMIA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHUE IIOCIEACTBUH ITHUX
ITOCTYTIKOB;

4) popMupoBaHKs KYJIbTYPHI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 370poBOro W Oe3o0macHoro obOpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (M3HYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtofieHus1 TpaBui O€30MacHOro OOpalieHusi C BEIIECTBAMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHMMAaHUS UEHHOCTH MPaBWJI HWHIUMBUIYAIBHOIO M  KOJUIEKTUBHOI'O
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3JOPOBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM HAa AaKTHBHOE YYacTHE B pEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUI0 MPOodecCuil pa3InvaHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBOKEHUS K TPYAY, JIOJSIM TpyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYaJIbHON TpPaeKTOpUU
obOpa3zoBaHus, Oymaymieil mpodeccur W peaau3alud COOCTBEHHBIX >KM3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTeN 0011IeCTBa;

6) ’K0JI0TNYeCKOr0 BOCIIUTAHUSA:

AKOJIOTUYECKHU I1eJIeCOO0OPA3HOTO OTHOIIEHUS K TPHUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KU3HH Ha 3€MIIE;

MMOHMMAaHMUSl TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM, BIIMSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COLUATIBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTHKEHUNW XUMHH JJIS
pelIeHrs BONPOCOB PAlMOHAIIBHOTO MPUPOAONOIb30BaAHNS;

AKTUBHOTO HENPUATUA JCUCTBUM, TMPUHOCIAIIMX BpPEH OKpPYKaArOLIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOIArOMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIWYMS Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIbITA JeSATEeTIbHOCTU AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIBbHOW, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeUu(PUKM XUMUM Kak HAayKH, OCO3HaHMs €& pOJu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYyYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MPOOJIeM COXpaHEHUS
IPUPOJIHOTO PaBHOBECHS;

yOeKAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMUHU ISl  COBPEMEHHOM
IMBWIM3ALMM: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO37aHMHM HOBOW 0a3bl MaTepUaIbHOW KYJIBTYPhI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA — ChIPHEBOM, SHEPTreTUYECKOM, MUIIEBOU U
AKOJIOTUYECKON 0e30MacHOCTH, B PA3BUTHH MEIMIIMHBI, 00ECTICUCHUHU YCIOBUMN
YCIEIIHOTO TpyJa M DSKOJOTMYECKH KOMGMOPTHON KHU3HM KaXKIOrOo YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TOHMMaHUSA CYIIHOCTA METOJIOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJTy4yaeMble 3HAHUA JJIs aHAJIM3a U OOBSICHEHUS SBJICHUIN OKPY’KaIOLIET0 MHUpa U
OPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeaTh 000CHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB U MMEIOLUIUXCS JaHHBIX C LEJIbI0 MOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BATh XUMHYECKHE 3HAHHS IS
peleHus: npoOJieM B PeabHBIX )KU3HEHHBIX CUTYAlMSX;

MHTEpeca K O3HAHUIO U MCCIIEN0BATENbCKON JEATENBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPbIBHOMY  OOpa30OBAHHMIO H
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUUA 10 XHMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3iIM4HbIX cepax NpodecCHOHaIbHON
NEeSTENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNnbTaThl OCBOCHHS y4eOHOTO TMpenMeTa « XUMUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUsl BKIIOYAIOT:

3HaUMMblE A9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOyYArOITUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAayYHbIE TOHSATHUS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAy4YHOH KapTUHBI MHUpa W clHenuduKy METOJOB IMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
MpoIIecC, CUCTeMa, HAYYHBIA (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOI0IeHNe, U3MEpPEHNE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaTbHbIE ydeOHBbIC NEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIme (dopMupoBaHue (GyHKUHOHATBHOU
I'PaMOTHOCTH U COIIMAILHOM KOMITETECHIIMH 00YYaroInXCs;
CHOCOOHOCTb o0yyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUYEOHbIE
JNEUCTBHUS B II03HABATEIBHOU U COLMAIBHON IIPAKTHKE.

MeranpenMeTHsle PeE3yabTaThl OTPA)XarOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTHUBHBIMU
JICUCTBUSAMU.

Osianenue YHHBEpPCaIbHBIMH Y4eOHBIMH M03HABATEIbHBIMH
AefCTBUSIMM:

1) 6a30BbIe JOrMYecKue JeiicTBHS:

CaMOCTOSITENILHO  (OpPMyJIHpOBaTh U aKTyalU3UpoBaThb  IMpoOieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3aJaBas MapaMeTpsl U KPUTEPUU HX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI AESATEIbHOCTH C ITIOCTABICHHBIMU LICIISIMU;

UCIIO/IB30BAaTh IPU OCBOCHHUM 3HAHUM INPUEMBI JIOTUYECKOTO MBILIICHUAS —
BBIJICATh XAPAKTEPHbIE NMPU3HAKU MOHATHUN W YCTAHABIMBATh UX B3aHMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHUS OTEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUA M KPUTEpUU [UIS KIAcCU(PUKAMU BEIIECTB H
XUMHUYECKUX PEaKIIUM;

YCTaHAaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3W MEXIYy H3y4YaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE pPacCyKIeHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B PACCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS,

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMHUHA CHMBOJIMYECKUE
(3HAKOBbBIE) MOJIETH, TPEOOPA30BBIBATH MOJIETbHBIE MPEICTABICHUS — XUMUYECKHM
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKON
peakuuy — IpPU PEUIEHUH YYEOHBIX IT03HABATENIBHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE NPEACTABICHUS JJIs BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKLIUM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeCTBUSA:

BJIQJETh OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkiuu;

(bopMyIUpPOBATH LIENIM U 3a/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATEIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IJITAHUPOBAHUS M  IPOBEACHHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJ0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OpMYJIUPOBATH
00001IeHNSI ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJITAaTOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJIEIaHHOM padboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
AESITeNbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PEIICHHUS NPAKTUYECKUX 3a]a4, NPHUMEHEHHMIO pPAa3JIMYHBIX
METO/IOB IMO3HAHMS.

3) paGora ¢ uHpopManMen:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMyJIIpHAasl JUTepaTypa XUMHUYECKOTO COJEp)KaHus, CIpPaBOYHBIE [OCOOUS,
pecypcbl IHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO PA3IMYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEUYUBOCTb;



(bopMyIIMpOBaTh 3aMpOChl U MPUMEHATh PA3JIMYHBIE METObl MPU TOUCKE U
orbope wuHpOpPMAIlUM, HEOOXOAUMOW IS BBINOJTHEHUS YYEOHBIX 3a1ay
OIPEICIIEHHOTO TUIIA;

NpUOOpeTaTh OMNBIT HCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  INpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKy, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KAyeCcTBE CpeAcTBa NpH paboTe C
XUMHUYECKON HH(OpMAIMel: NpUMEHSATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKUe) 3HaKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

OBi1aieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH A€l CTBUAMM:

3aJ]aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJAaeMOW TEMBbI B XOJ€ JUaJIOTa U/WiIn
JIUCKYCCUM,  BBICKa3blBaTh  HJEU, (POPMYJIHpPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEIBHO BBIITOJHEHUS MPEJIOKEHHOH 3a1a4H;

BBICTYIIaTh C MpE3EHTAlUeil pe3yJbTaTOB MO3HABATEIbHOM AESITEIHbHOCTH,
HOJyYEHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONH padOThl MO HUCCIAEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, peaiu3aluy y4eOHOro MpoeKkTa U (HOpMyJIUpPOBaTh BBIBOJIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTIACOBAHUS IMO3ULUN B
X0Jie 00CyXkAeHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO ITO3HABATEJbHYIO
JESATENbHOCTh, ONpelnensas €€ Uenu M 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh IpEe/UlaraéMblii aaropuT™M JEHUCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX U HUCCJIEN0BATENbCKUX 3a7ady, BbIOMpaTh Haubojee
3¢ (eKTUBHBI C€rMoco0 HMX peueHuss ¢ Y4YETOM IMOJYyYEHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH N1E€ATENbHOCTH HAa OCHOBE CaMOAHaIn3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynabTaTbl OCBOCHHSI Kypca «Opranudeckas XUMUS»
OTPaXXaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBIICHUU



Opupoabl, B  (QOPMUPOBAHWUM MBINUICHUS W  KYyJbTypbl JIUYHOCTH, €&
(GyHKIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUS] TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMUYECKUM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATENBHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpPHas
Macca, MOJISPHBIM O00BEM, VYIJIEPOMHBIN CKeleT, (YHKIIMOHANbHAS TPYIIIa,
paguKall, U30MEpHUsl, U30MEPBL, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YIJIIEBOAOPOMbL,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHUsI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMHHU; MHUPOBO33PECHUECKUE 3HAHMS,
JIeKAIME B OCHOBE TMOHUMAHMUS NPUYUMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOTMUECKHE CBEJEHUS O CBOICTBaX, COCTaBe, IOIYYEHUU U
0e30MacHOM HCIIOJIB30BAHUN BAXXHEHIITMX OPTraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBISIBISATH XapaKTepHbIE MPU3HAKK TOHSATHMH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCIUHECHUM;

c(OpPMHUPOBAHHOCTh YMEHHM HCIIOJB30BATh XMUMHYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIENIM MOJIEKYJ OPraHMYECKHX BEHIECTB MJI WILTIOCTPAIUU UX
XUMHYECKOT0 U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAIEKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEAEIEHHOMY
KJIacCy/Tpylnmne CcoeluHEeHUuN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAep Kallue
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COCAMHEHMS), JaBaTb KM Ha3BaHUS IIO
cucremarndecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATILHBIE
Ha3BaHMsI OTACJIBHBIX OPraHMYECKUX BEUIECTB (ITHIICH, MPOIMIICH, AalleTUJIEH,
ATWICHTJINKOJb, TJIHIEPUH, (eHos, (HOpMallbIerua, aleTaabJAeru]l, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIII0J103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJBI XUMHUYECKOM CBSA3U B
OpraHUYECKUX COCNMHEHUSAX (OJMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa ayisa 00bsACHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENEH pPa3THMUHBIX
KJIACCOB OPTraHMYECKHX BEHIECTB (METaH, 3TaH, ATWIEH, NPOMWJIEH, alleTUJIEH,
Oyranuen-1,3, merwnOyranueH-1,3, GEH30J, METaHOJ, 3TaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJ, alleTalbJIeTU]l, MypaBbUHAsI U YKCYCHas KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs  (HE(QTh, NTPHUPOAHBIA Ta3, Yroiib), CHOCOOBI WX TEepepadOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHMM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOrO BEILECTBA WU MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJ€Th CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBIICHUN (HaOII0/IeHNe, U3MEPEHHUE, SKCIIEPUMEHT, MOJISITHPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHUS I TPUHSATUS pEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJI0/IaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
nocyJoi 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXkKe IMpaBuia OOpaIieHus: C
BEIIIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSAMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUH TUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEeBpAILEHUs OPTaHUYECKHUX BEIECTB MPU HAIPEBAHUH, MTOTYUECHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEaKIUU OPTaHUYECKUX
BEILIECTB, JIeHAaTypalus OEJIKOB MpU HArpeBaHUM, I[BETHHIE PEaKIMU OENKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKA OE30MacHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1aOOpaTOpHBIM O0OpYJAOBAHHMEM, TMPEACTABIATh PE3yJIbTaThI
XUMUYECKOTO SKCIEpUMEHTa B (OpMe 3alucy YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GOopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMUYECKYIO
uH(POPMAIIMIO, TOJYyYaeMYIH0 U3 pa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
uHpopmanuu, aTepHer u qpyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  IpaBWJAa  AKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUs B OBITY U TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHHSI CBOETO 3JI0POBBS M OKpPY’KAIOIIEH MPUPOJHONU Cpelibl, 0OCO3HABATh
OMacCHOCTh BO3JICUCTBUSA HA >KHUBBIE OPraHU3MbI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMAsi cMbIci mokasarens [IJIK, mosicHaATh Ha mpuMepax CHOCOOBI
YMEHBIICHUSI W TPEJOTBPAIEHUS WX BPEIHOTO BO3JEHCTBUA Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00YYaroIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEHIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIIETIBIX W CHA0OBUIAIIMX OOyYaloIMUXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHUM MBIIUICHUS UM KYJbTYpPhl JIMYHOCTH, €€
(GYyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUICCKUX 3a71a9
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToM, W30Tom, S-, p-, d-
AJICKTPOHHBIE OPOHWTANIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PEIIETKa,
TUIBl ~ XUMHYECKHX  PEAKIUH, PaCTBOpP, DIIEKTPOIUTHI,  HEIICKTPOIUTHI,
BJICKTPOJUTUYECKAS] JUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW peaklMi, XUMHUYECKOE PABHOBECHE), TECOPUM W 3aKOHBI (TEOpHs
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3axkon J{. M. Menneneena,
3aKOH COXPAHEHHS] MAacCChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS YHEPIUU
IIPH XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIHE B OCHOBE MOHWMAHUSI MPUYMHHOCTU U
CUCTEMHOCTH XHMHWYECKUX SIBIICHHUM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MaCHOM HCMOJIb30BAaHUU BaKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U NMPAKTUUCCKON JISATSIBHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHHMH BBISIBIATH XapaKTEpHbIE NMPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IPU
ONMCAaHUH HEOPTraHWYECKHUX BEIIECTB U UX NPEBPALICHUN;

c()OPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTaBieHHs (GOpMysl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakIui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKMCIbIA ra3, aMMUaK, raméHas
W3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEIENATh BAJIEHTHOCTb U CTETIEHb OKUCICHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBs3M (KOBaJEHTHAasi, MOHHAs, METAIUIMYECKas, BOJIOPOJAHAS) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsipHas,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPax HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENEIEHHOMY KJaccy/rpymnme
COEIMHEHU! (MPOCTHIE BEIIECTBA — METAJIBI U HEMETAJIIbI, OKCH/IbI, OCHOBAHMS,
KUCJIOTBI, aM(OTEpHBIE TUAPOKCHUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa /I,
N. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO
Y TIPOTHOCTHYECKYIO (DYHKLIUU;

Cc()OPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepnoanyeckoil CHUCTEMBI
xumudeckux sneMeHtoB JI. WM. MenpaeneeBa, MCHONB3ys MOHATUS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUe YPOBHU», OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMYECKUX DJIEMEHTOB U MX COCIUHEHUHN
10 nepuojaaM u rpynnam llepuoauueckon cucteMbl XUMHYECKUX diieMeHToB 1. U.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  0OIIME
XUMHYECKUE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOM CBSA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMH C IMIOMOIIBIO YPAaBHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(PUIHUPOBATH XUMHUECKHE PEAKIUH I10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BEUIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEMEeHEW OKMCIICHHS DJIEMEHTOB, OOpaTUMOCTHU
pEeaKklnH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBJISATh YPABHEHUS DPEAKIMM pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKPALIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJHOBUS, IIPY KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHLIA;



c(OPMHUPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKINH, TOITBEPIKIAIOIIHE
KauyeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTaHMYECKHX BEIIEeCTB, pAaClO3HABAThH
OTBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPAaX HEOPTaHMYECCKUX
BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHHM  PacCKpbhIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHMSI DJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHUECKOMH
pEeaKIuu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelrHero Bo3nencteus (npunuui Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE MPOIECCHI,
JeKale B OCHOBE IMPOMBIIUICHHOTO MOMYYEHUS! CEPHOM KHCIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPHUHIUNAX |
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIUUCICHHUS C HCIOJIB30BAHUEM
MOHSTHS «MaccoBas JIOJsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
MPU XUMHYECKUX PEaKIMsIX, MAcChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WU O00BEMY OJHOTO U3 YyYAaCTBYIOIIUX B PEAKIHU
BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIECTB, MPEBPAILECHUS U COXPAaHEHHSI SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJI0/IaTh TIPaBUIIa MOJIb30BAHUS XUMHUYECKOM
nocyJo U J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBuia OOpaIieHus: C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUH TUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3JioKEeHHEe IMEePOKCUIa BOAOPOJia B MPUCYTCTBUU KaTald3aTopa,
OTpe/leNICHNEe CpEeAbl PAacCTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvH,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEakInu Ha CylibdaT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEUICHUE DKCIIEPUMEHTAIbHBIX 3a/1ay 10
Temam «MeTamiey U «HemeTannsl») B COOTBETCTBMM C TpaBWJIAMU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAMHU M Ja0OPATOPHBIM 00OpPYAOBAHHEM,
MPEACTABIATh PE3YNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakuuid U (OpMyJIHpOBaTH BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aAHAIU3UPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaluu, MHTepHET U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  IpaBWJAa  AKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUs B OBITY U TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHHSI CBOETO 3JI0POBBS M OKpPY’KAIOIIEH MPUPOJHONU Cpelibl, 0OCO3HABATh
OMacCHOCTh BO3JIEHCTBUS HA )KUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cvpicn mokazarens [IJIK, moscHSITP Ha mpuUMepax CHOCOObl yMEHBIICHHUS H
IPEAOTBPAILLIECHUS UX BPEAHOTO BO3/IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYaroOIIMXCS ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CHENbIX M CIa0O0BUIANIIMX OOyYaloluXcsi: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitnsg mjis 3anmucu XUMHUYECKHUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/m Kontposbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pa3nes 1. Teopernueckne 0CHOBbI OPraHMYecKON XUMHHU
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUM A. 3
M. bytieposa
Hroro no paszneny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHble yIiIeBOAOPOALI — aJTKaHbI 2
29 HenpenenbHble yrieBogOpO/Ibl: aJIKEHBI, 6 |
aJIKa/IEHBbl, aJTKUHBI
23 ApoMaTn4ecKue yriieBoaoposl 2
)4 ITprposHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 |
uX nepepadoTka
Hroro no pazaeny 13
Pasznea 3. Kucaopoacoaepxamue opranHuyeckue coeIuHeHust
3.1 Crnuptel. deHon 3
319 Anbnerunsl. KapooHOBBIE KHCTOTHI. 7 1
CrnoxHble d3QupsbI
33 VYrneBonbl 3 2




Uroro no pazneny

13

Pasznea 4. A3oTcoaeprkaniue opranHnyeckue coeJuHeHus

4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3
Hroro no paszneny 3
Pa3nes 5. BeicokoMoJieKy/IsIpHbIEe COeIHHEHHS

5.1 ITnactmaccel. Kayayku. Bonokna 2
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/e/ioB U TeM uudposbie
Ne i/m P KonrpoJsbnbie | IIpakTnyeckue (upp )
NPorpamMMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuonnuecknii 3akoH
1.1 u [leproanueckas cUCTEMa XUMHUYECKUX 3
anemenToB 1. 1. Menaeneepa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
' BEIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazaeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Merainbl 6 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPTAHMYECKUX W OPTaHUYECKHIX )
' BEILIECTB
Hroro no pazaeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KIIACC

Ne i/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

IIpeamer opraun4ecKoi XuMuH, e
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUsE OPraHUYECKUX
coequHeHnii A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

[TpencraBnenue o kaaccupuKauu
oprannueckux Beuiects. Homenkiatypa
(cucremaTnyeckasl) U TpUBHAJIbHBIE
HAa3BaHUS OPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTMYECKUI paa

Mertan u 3TaH — npocTeuime
MIPEICTAaBUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTHICH U MPOMUJICH — HpOCTeI\/'II_HI/Ie
NpeaACTaBUTECIIN AJIKCHOB

[Tpaktuueckas padora Ne 1. «Ilomyuenue
ATUJIEHA U U3YUYEHHUE ero CBOMCTBY

Ankaauensl. byranuen-1,3 u
meTminOyTaauen-1,3. [lomyuenue
CHUHTETHUYECKOIO KayuyKa U PEe3HHBI




10

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOSHUS,
TOMOJIOTUYECKHUH Psill. ALIETUIICH —
MPOCTEHIINI TPEICTABUTENh ATKUHOB

11

Brrunciienus 1o ypaBHEHUIO XUMHAYECKOMN
peakiuu

12

Apenbl: 0eH3011 U TOIyo0J. TOKCHYHOCTh
apeHoB

13

I'enernyeckas CBs3b yIIIE€BOIOPOAOB,
MIPUHAISKAINX K Pa3IMYHBIM KJIaccaM

14

[TpupoHbIE HCTOYHHUKH YIII€BOJOPOIOB:
NPUPOIHBII ra3 U MOMyTHbIE He(PTIHbIE
rasbl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKH

15

[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIE
ras3pl, HeTh U MPOIYKTHI €€ epepaboTKu

16

Kontponbnas pabota mo pasaeny
«YTIEBOIOPOIBD)

17

HpC)IGJ'II)HBIe OAHOATOMHBIC CIIMPTHI:
MCTAHOJI XU OTaHOJI. BOI[OpOIIHaSI CBA3b

18

MHOroaToMHsbI€ CIIUPTHI: STUIICHIVIMKOJIb U
TJIALIEPUH

19

deHo: CTPOCHUC MOJICKYIJIbI, (I)PBPI‘IGCKI/IG
H XUMHNYCCKHE CBOI>’ICTB8., MMPUMCHCHUC

20

Anpaerunbl: GopMalibIeTHI U
areTanbaerun. AeTod

21

OAHOOCHOBHBIE Npe/ieTbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHASI M YKCYCHas




22

[Tpaktrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBafl 1 OJICMHOBAasA KHCJIOTHI, KaK
MPEACTAaBUTEIN BbICHINX Kap6OHOBBIX
KHUCJIOT

24

MBpblL1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE

25

CrnoxHbie 3(UpPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ MAPOIU3 CIHOKHBIX

3¢upoB

26

Kupsl: ruponun3, npuMeHEHHE,
Ouosioruueckast poJib )KUpPOB

27

VYrieBoibl: cocTaB, KilacCH(pUKAIIHS.
Bakneiimue mpencTaBuTeNu: TIII0K03a,
bpykTo3a, caxapos3a

28

Kpaxman u nemono3a Kkak NpupoaHbIe
MOJIUMEPDI

29

Kontponbnas pabota mo pasaeny
«Kucnopozacoaepkariye opraHuueckme
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

OO01ast XapaKTepUCTUKA a30TCOIePIKAIITUX
OpPraHWYECKUX COSTMHCHUH /
Bcepoccuiickas mpoepouHas paboTa

31

AMWHBI: METHJIAMHUH U aHHJIMH

32

AMHHOKHUCIIOTHI KaKk aM(pOTepHbIE
OpraHUYeCcKUEe COCAUHEHUS, UX
Ouonorunyeckoe 3HaueHue. llentusl.




benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

OCHOBHBIE TTOHITHS XUMHAH

33 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHNUI
OCHOBHBIE METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHU. 1

[InmacTmaccel, KaydyKkHy, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Urypauus aToMOB

Ilepuonnueckuii 3akoH u Ilepuonnueckas
CUCTEMa XUMUYECKUX d1eMeHToB [I. 1.
MenzneneeBa, uX CBsI3b C COBPEMEHHOM
TEOPHUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHYCCKHUX 3JIEMEHTOB U UX COCAUHCHUH 1O
rpynmnaM v nepuojiaM. 3HaueHHe
MEPUOJUYECKOT0 3aKOHA U CUCTEMBI
XUMH4YEeCKUX 3neMeHToB [[.J. MeHaeneena B
pa3BUTHU HAYKH

CTpOCHI/Ie BellleCcTBa. XUMHUYECKast CBA3b, e€
BHUbI;, MCXaHU3MbI 06pa30BaHI/I$I
KOBAJICHTHOM CBS3H. BOI[OpO,Z[HaH CBA3b

BasleHTHOCTB. DIEKTPOOTPUIIATEIPHOCTD.
Crenesb okuciicHus. BermlecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

ITonsarue o JUCTICPCHBIX CUCTEMAX.
VicTrHHBIC ¥ KOJUTOMTHBIE PACTBOPHI.
MaccoBas 107151 BEIIeCTBa B pacTBOpe




Knaccudukanus u HOMEHKIIaTypa
HEOpPraHWYECKUX coenHeHuM. ['eneTnueckas
CBSI3b HEOPTaHMYECKHX BEIIECTB, Pa3IMUHBIX
KJIaCcCOB

Knaccudukanus XuMudecknx peakiuii B
HEOPraHUYECKOM M OpraHUYeCKON XUMUU.
3aKOH COXpaHEHHSI MaCChl BEIIECTB; 3aKOH
COXpaHEHUA U TPEBPAICHUS SHEPTUU TIPH
XAMUYECKHAX PEAKIUAX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XHUMUYECKOE PAaBHOBECHE

10

[TpakTrueckas padorta Ne 1. «BnusiHue
pa3InYHbIX (AKTOPOB HA CKOPOCTH
XUMHYECKON PEaKLIAM»

11

BHGKTpOJII/ITI/I‘-ICCKaSI Juccouuanus. ITonsTHe
0 BoJopoiHOM nokasarene (pH) pactsopa.
Peakiuu nornHoro oomena. ['maponus
OpTraHUYCCKUX U HCOPTaHNYCCKUX BCILICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEINIbHBIE
peakuuu. [TonsiTue 06 3mekTponu3e
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

KonTponbhas pabota no paszueny
«TeopeTnuecknue OCHOBBI XUMUN»

14

Merainnel, ux nojgoxenue B [lepuoanueckoi
CHCTEME XUMUYECKHUX 3y1eMeHToB []. M.
MeHneneeBa 1 0COOEHHOCTH CTPOSHUS
aTomoB. OOmue hu3nvIecKrne CBOMNCTBA
METAJIOB




15

CriaBbel METAIIOB. DIIEKTPOXUMHUYECKHH s
HaIMpsHKeHUH METAIIIIOB

16

XUMHYECKUE CBOMCTBA BaXKHEHUIIINX
METaJUIOB (HATPHH, Kaaui, KaabI[ui, MarHHM,
IFOMHHUN) ¥ UX COCUHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
coeqUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeae3a U UX
COeJUHCHUN

19

ITpakTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Metanabs»"

20

Hemeramibl, BX MOJIOJKEHUE B
[Teproanueckoii cucreMe XUMHYECKUX
anemenToB JI. 1. MenaeneeBa u
OCOOCHHOCTH CTPOCHHUSI aTOMOB

21

dusnyeckre CBOMCTBa HEMETAILIOB.
ANoTpOonHsl HEMETAJUIOB (Ha TIpUMepe
KHCIIOPOJIa, cepbl, hocdopa u yrieposia)

22

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COEIMHEHUN

23

XuMHUUECKue CBOMCTBA a30Ta, pochopa 1 ux
COEIMHEHUI

24

XHUMHUYECKUE CBOMCTBA yIiIepoa, KpEMHUS U
HUX COeIUHECHUN

25

[IprMeHeHre BaXKHEUIIIUX HEMETAVIOB M UX
COeIMHEHUN

26

O000111eHIE U CHCTEMATH3alUs 3HAHUI 110




teme «Hemerannery. Beruucnenus mo
YpaBHEHUSAM XUMHUECKUX PEaKIHi 1
TEPMOXHUMHUYECKUE PACUETHI

[Tpaktrueckas padota Ne 3. «Pemenue

27 JKCIEPUMEHTAIIBHBIX 3a/a4 110 TEME 1
"Hemeramnst"»

73 KonTponbhas pabora no temam «MeTamib» |
u «Hemeramibny

29 Heoprannueckue u opraHuuecKre KUCiaOThI. 1
Heopranuueckuie 1 opraHnuecKie OCHOBaHHUS
AMoTepHbIe HEOPTaHUYECKHE U

30 OpraHu4ecKkue coeAuHeHus. I'eneTnueckas |
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb xumuu B o6ecrieyeHrH SKOJI0TrMUeCcKOH,

31 HHEPreTHUYECKOM U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHHU MEAUIMHBI
[IpencraBnerus: 00 0OMUX HAYYHBIX

32 MIPUHIMIAX TPOMBIIIJIEHHOTO TOJTY4YEHUS 1
BAKHEUILNX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPUAJIOB 1

34 XuUMHA U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.
AxnmonepHoe odmiectBo «M3aatenscTBo «lIpocBenienne»
» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.

AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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