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HosicHuTeIbHAS 3alIUCKA

PaGouas mporpaMma 1o XuMHu# Ha YPOBHE CPETHET0 0011ero o0pa3oBanus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obOpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW MPOTpaMMBbI
cpennero  ob6mero  ooOpazoBanusA(OOIl  COOQO), mnpencraBieHHbix B demepaibHOM
rocymapcTBeHHOM oOpaszoBarenbHoM crangapre COO, ¢ yuérom Konmenmuu mpenoaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHBIX opraHuzauusax Poccuiickoit denepanuu,
peaM3yIONIMX OCHOBHBIE 00pa30BaTEeIbHBIC MPOTPAMMbI, © OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[paButenscTBa PO o1 29.05. 2015 Ne 996).

XuMusl Ha YpOBHE YIUIyONEHHOTO H3Y4YEHMsI 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTOo oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BaHO
obecrieunTh 00IIC00Pa30BATEIBHYI0O U OOIICKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOUMYIO TSI aJanTalllK UX K OBICTPO MEHSIOIIKMMCS YCIOBHSIM JKU3HH B COLIMYME, a TAaKkKe
JUIsL TIPOJIOJKEHUSI O0OydeHUsl B OpraHM3alusaxX MpodeccnoHalbHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON U3 IPUOPUTETHBIX AUCHUTUIMH.

B mnporpamme mo xuMuM Ha3zHayeHUE TpeaAMeTa «XHUMHs» TMOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0 B COOTBETCTBUU C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHUsl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUM K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITUH:

. nH(OPMaLIMOHHO-METOIUUECKasl, pean3alus KOTOPori 00ecrieunBaeT MoTy4eHe
MIPEACTABJICHUS O LEJAX, COACpPKAHUU, OOIIEH CTpareruu OOy4eHHs, BOCIIUTAHUS U Pa3BUTHUS
00yJaromuxcs CpeICTBAMHU MPEeIMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQUIIS;

. OpraHU3aIlMOHHO-TUIAHUPYIOIIAst, KOTOpas MpeaycMaTpUBAET OIpeCIICHHE:
MPUHIIMIIOB CTPYKTYPUPOBAHMSI M TIOCIEIOBATEIILHOCTH M3y4eHUs y4yeOHOro Marepuana,
KOJMYECTBEHHBIX W KAYeCTBEHHBIX €r0 XapaKTepUCTUK; TMOJIXO0I0B K (HOpMUPOBAHUIO
COJIepKaTEIbHONW OCHOBBI KOHTPOJISI U OLIEHKH 00Pa30BaTEIbHBIX JTOCTIKEHUN 00yJarommXxcs B
paMKax UTOTOBOM aTTecTalliu B popMe eMHOTO TOCYTapCTBEHHOTO SK3aMEHa 110 XUMHUH.

[IporpamMma asis yrinyOiI€HHOTO U3YUEHUS XUMUHU:

. yCTaHaBIMBAaE€T HMHBAPUAHTHOE TMPEAMETHOE COJepkKaHUe, 00s3aTeTbHOE IS
M3Y4YeHHS B paMKaxXx OTAENbHBIX mpoduied, MNpeaycMaTpuBaeT pacmpelneincHue u
CTPYKTYPUPOBAHHUE €T0 IO KJIaccaMm, OCHOBHBIM COJIepKaTeIbHBIM JIUHUSAM/pa3iesiaM Kypca;

. na€T TpPUMEpPHOE pachpeselieHne y4eOHOTO BpEMEHHU, PEeKOMEHAYEMOTO JUIs
W3Y4YEHUS OT/ACIbHBIX TEM;

. npeiaraeT MpUMEpPHYIO MOCIeA0BATEIbHOCTh U3YUCHHsI yUeOHOrO MarepHuala ¢
Y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

. JAET METOAMYECKYI0 HMHTEpIpETAIUIo LieJied U 3a7ady M3y4YeHUs] IpeaMeTa Ha
yIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpPEIHEro OOIIero
o0pa3oBaHUs, COJEPKATEIBHON XapaKTePUCTUKH IUIAHUPYEMBIX pE3yNbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTelbHOW TPOTpaMMbl CpeaHero oOmero oOpa3oBaHus (JTMYHOCTHBIX,
METanpeIMETHBIX, TPEIMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX
JIEHCTBUI 00YYaIOIIEerocsi 0 OCBOSHUIO COACPIKAHUS MPEMETA.

[lo Bcem Ha3BaHHBIM MO3UIUSAM B MporpaMMe MO XHMHHM MpeAyCMOTpeHa
MPEEMCTBEHHOCTh C OOy4YeHHWEM XHMHH Ha YpOBHE OCHOBHOTO 00IIero ooOpa3oBaHus. 3a
mpelenaMu  yCTAaHOBJICHHOM TMpOrpaMMON MO XUMHHM  00s3aTenbHOM  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH co/iepikaHus yd4eOHOTo mpeaMera « XUMHUsS» 0CTaéTcsl BO3MOXHOCTh BbIOOpa €ro
BAPUATUBHOW COCTAaBIIAIONICH, KOTOpast JOHKHA ONPENETATHCS B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO MPOuIs OOyICHHS.



B cootBerctBuUM ¢ KoHuentyaabHbiMM nosiokeHHAMH PI'OC COO o Ha3zHaueHUH
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypOBHEH B cucTeMe AudGepeHInpOBaHHOTO 00yUeHUs Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha yPOBHE YIITyOJEHHOTO U3YUEHUs HAPaBJIeH Ha
pean3alnio MPEEeMCTBEHHOCTH C MOCJIEAYIOIIUM ATAlOM HOTy4EHUs] XUMUYECKOTo 00pa3oBaHus
B paMKax M3y4€HUs CIELMAIbHBIX €CTECTBEHHO-HAYUYHbIX U XUMUYECKUX AUCLMILINH B By3aX U
OpraHM3aIysaX cperHero npodeccuoHaabHOro 00pazoBanus. B 3Tol cBsi3U M3ydeHue mpeameTa
«XUMUSL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YriIyOJeHHEe TEOPEeTHUECKON U
MPAKTUYECKON MOATOTOBKH OOYYalOUIUXCs, BHIOPABIINX ONpeAenEHHbIA npoduib o0ydeHus, B
TOM 4YHCI€ C TEpPCIEeKTUBON TOCIEAYIOMIEro IONyYeHHsI XUMHUYECKOro oOpa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasoBanus. Hapsay ¢ atum, B cBete TpedoBanuit ®I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHHUS (enepaabHONH 00pa30BaTEeNbHONW MPOrpaMMbl
cpenHero ooOmero oOpa3oBaHUS H3ydeHHE MpeaMera «XHUMHS» OPUEHTUPOBAHO TaKXKe Ha
pelIeHne 3a/1a4 BOCIIUTAHUS U COIIMATIBHOTO Pa3BUTHS 00YyJaroUXcs, Ha (POPMHUPOBAHUE Y HUX
OOLIEMHTEIUIEKTYAIbHBIX YMEHUI, YMEHUI paloHaIU3aliui yueOHOro Tpyda U 000OMEHHBIX
CIOCO0O0B JEATENBHOCTH, UMEIOLINX MEXIUCUUIIIMHAPHBIN, HAAIPEAMETHBIN XapakTep.

CocTaBngOmUMU MpeaMeTa «XUMHUS» Ha YPOBHE YIUIyONEHHOTO W3YYEHUS SIBISIOTCS
yrayonéunbie Kypcesl — «Oprannueckas xumusi» u «OO0mas u HeopraHuyeckas xumusi». [Ipu
OTpeieNIieHUH TOJX0J0B K OTOOPY U CTPYKTYPHOH OpraHM3aluu COJCp)KaHUS ITHX KypCOB B
IporpaMMme Mo XMMHHU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o paznuuusx 0a30BOro u
yrayOiIE€HHOTO YPOBHEH U3yUYEHHUS MPEAMETA.

OcHoBy cojaepkanusi KypcoB «Opranndeckass xumus» u «OOmas u HeopraHudeckas
XUMUS» COCTABIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HUs IpeAMETa. DTa CHUCTEMa 3HAHUU IOJIy4aeT ONPEeIEHHOE TEOPETHUECKOe
JOTIOJTHEHHEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonblmiuii  00BEM
¢axTonormueckoro mMarepuana. Tak, Ha yriayOIEHHOM ypOBHE M3Y4YECHHS IpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTENBHOTO YBEIMYEHHS O00bEMa 3HAHUNW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHMs U YIiyOJeHUs NMpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs peaklUid, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl ~ XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBSACHSETCS C
TOUYKH 3pEHUS DHEPIeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU U PA3PYILIEHUH, a TAKKE C TOUKU
3peHHst MeXaHU3MOoB e€ oOpa3oBaHus. M3yueHune TUIIOB peakuuii JoNOIHsEeTCs (POPMUPOBAHUEM
NpEJICTaBICHUH 00 AJIEKTPOXMMHUYECKUX MpoLeccax M 3JEKTPOJIM3€ pacIulaBOB M pPacTBOPOB
BelleCcTB. B Kypce opraHmyeckoil XMMHUHM TNpPU PACCMOTPEHUHM PEAKIHMOHHOW CIOCOOHOCTH
COEIMHEHUH yJensercs oco0oe BHUMaHHME BOIpocaM 00 3JIEKTPOHHBIX AP¢eKTax, O B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

Oco0oe 3HaueHue UMEeT TO, YTO Ha COJIepKaHHEe KypCOB XMMHHU YIiyOJIEHHOTO YpOBHS
U3YUYEHHS IJIS1 KJIACCOB OTpeIeIEHHOTO0 MpoduIIst (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K 0011el CUCTeMe MpeIMETHBIX 3HAHNN) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEeIMETa ISl KIaCCOB XMMUKO-(U3NIECKOT0 NMpodus 60ibIoe
3HayeHue OyIyT MMEThb 3JIEMEHThl y4eOHOro marepuana mo obmed xumuu. [Ipu usyueHun
npeaMeTa B JaHHOM Cllydae akUEeHT Oy/eT cleslaH Ha OOLIHOCTh METO/0B MO3HAHMS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIIpHas Teopus (MOJIEKyJIsipHasi TeOpus B
¢u3uKe), 3aKOHBI COXpPAHEHUS MacChl M SHEPruH, 3aKOHbl TEPMOAMHAMHKH, 3JIEKTPOJIU3a,
MIPEJICTaBJICHUS O CTPOCHUHU BEUIECTB U JPYTOE.

B T0 ke Bpems B coJiepKaHUU IpeaMeTa JUIsl KIIaCCOB XUMHUKO-OHOJIOTHUECKOTo MPpopuiis
OoJNbIINI yAENbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B aToMm ciydae mpemocTaBisieTcs
BO3MOXHOCTb /7151 60s1ee 0OCTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KJIETKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MpPUMEpPY, Takue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIJIEeBObI, HYKJIECMHOBbIE KUCIOTHI U npyrue. [Ipu stom
3HAHHS O COCTAaBE€ M CBOWCTBAxX NpEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILEBAPEHUSL.



B mane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS OOLICHAYYHBIX
METO/I0B MO3HAHHUA U OMbITA MPAKTHYECKOT0 NPUMEHEHUSI HAYYHBIX 3HAHUM W3y4YEHUeE MpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SIX C y4eOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nacteil «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Matemaruka 1 uH(popMaTuka» U «PyccKuil sI3bIK U IUTEpaTypay.

[Ipu u3ydenun ydeOHOro mpenMera «XuUMHs» Ha yriIyOJIEHHOM ypOBHE TakXKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMUPOBAHHE OCHOB HAayKM XHMHHM Kak o0JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYyJbTyphl. Pelienue 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE HU3y4YCHHS
peaMeTa MpearnoaraeT peaau3aluio Takux Lese, Kak:

. dbopMupoBaHHEe  TpPEACTABICHUN: O  MaTepuaibHOM  €AMHCTBE  MUDA,
3aKOHOMEPHOCTSIX ¥ IO3HABAEMOCTH SIBJIEHUH ITPUPO/IbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX
HayK 1 e€ BeAylleil poin B 00eCHEUYEeHUH yCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA: B PELICHHUH
po0JIeM 3KOJIOTMYECKOM, IHEPreTUYECKON M MUILEBOI 0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3JIaHMM HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHMKOB HEPTUU, B OOECIICUECHUU PALMOHAIBHOTO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YENIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpejie;

. OCBOCHHE CHUCTEMbl 3HAHUWM, JICKAIIUX B OCHOBE XMMHUYECKOW COCTaBIISIIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA: PYHIAMEHTAIbHBIX MOHSATUH, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX IPEICTABICHUI O CTPOCHUHU BEILLECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX
IPOTEKAaHUs XUMHUYECKHX PpEaKlUi, O XMMHUYECKOM pPaBHOBECHM, PACTBOpPAaX M JUCIIEPCHBIX
cucTeMax, 00 00X HAYYHBIX MPUHIUIAX XUMHUECKOTO MPOU3BOJCTBA;

. (dopMupoBaHUE y OOy4aroUIUXCsl OCO3HAHHOI'O IMOHUMAaHMsI BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XUMHUYECKHX 3HAHUU N7 OOBSICHEHUs KIIOYEBBIX HJEH M MPOOJIEeM COBPEMEHHOI
XUMHUH, A7 OOBSICHEHUS U TMPOTHO3UPOBAHUS SBIICHUH, WMEIONIUX €CTECTBEHHO-HAYYHYIO
IPUPOY; TPAMOTHOTO PEIIeHUsI MpoOJieM, CBSI3aHHBIX C XMMHEW, TPOrHO3UPOBAaHMs, aHAIN3a U
OLIEHKU C MO3MLUH 3KOJIOTHYECKOi 6e30MMacHOCTH MOCIeICTBII OBITOBOM M MPOM3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIIb30BAHUEM U
nepepaboTKO BELIEeCTB;

. yriayOieHne NpeACcTaBIeHUH O HAayYHBIX METO/aX MO3HaHUS, HEOOXOIUMBIX JUIs
NpUOOpETEHUs] YMEHU OPUEHTHPOBATHCS B MHUPE BEIIECTB U O0BICHEHUS XUMUYECKUX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, B MPAKTUUYECKOM 1€ATEIbHOCTH U MTOBCEAHEBHOMN )KU3HHU.

B mnane peanuzanuu mepBOOUYEpEHBIX BOCIHMTATEIBHBIX U Pa3BUBAIOIIUX (DYHKIIUMA
LEJIOCTHOW CHCTEMBI CpeJlHero o0Iero oOpa3oBaHMs NPU M3YYEHUH IpenMera «XuUMUs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKHUE LENU U 3a]1auH, KakK:

. BOCIHTAHUE YOEKIEHHOCTU B MO3HABAEMOCTH SIBICHHI MPUPOJIbI, YBaXKEHHUS K
MPOIIECCYy TBOPYECTBA B OOJACTH TEOPETHUECKUX W TPUKIATHBIX HCCICTOBAaHUN B XHMHH,
(dbopMupOBaHE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

. Pa3BUTHEC MOTUBAIIUU K 06yqumo 1 IIO3HAaHHIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO
N CaMOBOCITMTAHUIO Ha OCHOBC YCBOCHU A O6IH€'—I€HOBG'—IGCKI/IX HGHHOCTeﬁ;
. Pa3BUTHC TIO3HABATCIBHBIX HWHTCPCCOB, MHTCIJICKTYAJIbHBIX W TBOPYCCKUX

crocoOHOCTeN  oOydaronuxcsi, (GOpMHUpPOBAHWE Y HHX CO3HATEIBHOTO OTHOIICHHS K
camM000pa30BaHUIO U HEMIPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCIEITHON MPOQeCcCHOHANTBHON
n O6H.[€CTB€HHOI71 ACATCIBHOCTH, OTBCTCTBCHHOI'0O OTHOIICHUA K CBOEMY 3A0POBBIO H
NOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

. dbopMupOBaHHE YMEHHI M HaBBIKOB Pa3yMHOI'O NMPHUPOIOIOIb30BAHUS, Pa3BUTHE
OKOJIOTMYECKON KYNbTYphl, MPHOOPETEHUE OMbITa OOIIECTBEHHO-TOJIE3HOW JKOJIOTHYECKON
NEeSITETTHHOCTH.

OO1m1ee 4ynciio 4acoB, MPEAYCMOTPEHHBIX Ul U3YUYEHUS XMMHUU Ha YIITyOJIEHHOM YPOBHE
cpennero obmero oopaszoBanus, cocrapiseT 201 gacos: B 10 kimacce — 102 gaca (3 gaca B HefieIn0),
B 11 kimacce — 99 vaca (3 yaca B HeZIeII0).



Conep:kanue o0yueHust

10 kacc

Opranuveckasi XuMust

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenMer w 3HAaYeHUWE OPraHUYECKOM XHWMHH, MPEJICTaBICHHME O MHOroo0pa3suu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOCHHE aToMa Yriepojaa: OCHOBHOE U BO30YXAEHHOE COCTOSHHS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMHUYECKasi CBSA3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuau3anuu aTOMHBIX opOHuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
cBsi3U (0OOMEHHBIN U TOHOPHO-AKIENITOPHBIN ). THUITBI IepeKpBIBaHMS AaTOMHBIX OpOHUTANEH, G- U T-
cBsa3u. OnuHapHas, ABOWHAsS M TpoWHas cBa3b. CrocoObl paspbiBa CBs3€H B MOJICKYJAX
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeo(puiIe U AeKTpoduIe.

Teopuss CcTpoeHMsT oOpraHudeckux coenuHeHud A.M. BytiepoBa U COBpEMEHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHHUSI OPraHUUYECKUX COEAUHEHUH.
Monekynsapusie U cTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIBl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Bunabl wu3omepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHASA. JJNEKTpPOHHBIE J(PGEKThl B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o KiaccuPpUKAUU opraHndeckux BemecTB. [loHsaTHe 0 QYHKIIMOHATBHOM
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemaruyeckas HOMEHKIATypa OpraHM4eCcKHX
coenunenuit (IUPAC) u TpuBuanbHble HA3BaHUS OTIIEIbHBIX MPEACTABUTEICH.

OcobenHocTn W KiIaccUpUKAIUs ~ OpraHndyeckux  peakiuid.  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB U UX IMpEBpallleHUN: 03HAKOMIIEHHUE C
oOpa3liaMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMUd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHX BEIIeCTB INpU HarpeBaHuu (IJIaBieHUE, OOYIJIMBaHME W  TOpPEHUE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. ['oMonorudyeckuii psij ajkaHoB, oOrmias ¢popMmysa, HOMEHKJIATypa U HU30MEpPHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKUE CBONCTBA ATKAHOB.

XVMMHYECKHE CBOMCTBA AJIKAHOB: PEAKLUH 3aMELICHUs, N30MEPHU3aLUH, 1EeTUIPUPOBaHUS,
HUKIU3alliy, NHUpoJN3a, KpeKuHra, ropeHwus. [IpeacraBnenne o MeXaHHU3ME peaklui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HoMeHKIaTypa U uzoMmepus. OCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH ) HUKIoaIKaHOB. CrlocoObl MOMyYeHHs U IPUMEHEHUE IUKII0ATKAHOB.

Anxkensl. 'omonorndeckuil psij ajakeHoB, o01as Gopmyia, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AalKeHOB, SP>-THMOPUAM3AIMA aTOMHBIX OpbuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBa aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUH IPUCOEAVHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS M IPUMEHEHHE aIKEHOB.

AJKaTUCHBI.

Knaccudukamuss — ankagueHoB  (CONMpsDKEHHBIC,  M30JMPOBAHHBIC, KYMYIUPOBAHHBIE).
Oco06eHHOCTH DJIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOMCTB COMPSKEHHBIX TUEHOB, 1,2-1 1,4-
npucoenuHenue. [lonumepuzanus conpsEHHBIX AueHOB. CriocoObl MOMyyeHus U MpUMEHEHUe
AJIKaJUEHOB.

Anxunbl. ['oMonornyeckuii paj alkuHOB, o0mIas GopMynna, HOMEHKIATypa U U30MEpHsl.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKHMHOB, SP-THOpUAM3AIUS aTOMHBIX
opOutaneit yriaepona. Puznueckue CBOWCTBA AIKHHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU




NPUCOSAMHCHUS, JUMEPU3AlMd U TPUMEpHU3alud, OKUCIeHUs. KHCIOoTHBIE CBOMCTBA alKWUHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KadeCTBEHHBIE PEaKIMU Ha TPOWHYIO CBs3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTtudeckue yrieBoJ1opoabl (apeHbl). ['oMonoruueckuii ps apeHoB, od1mas Gpopmyia,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKiuu
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOCIUHEHHUS,
OKHCJIEHHE TOMOJIOTOB O6eH3ona. [Ipeacrapnenue 06 OpUeHTHPYIOIIEM ASHCTBUN 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE AIKHIBHBIX PAJAUKaNOB, KapOOKCHIIBHOM, THIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTY4YEHHs U IPUMEHEHUE ApOMATUUYECKUX YIIIEBOIOPOIOB.

[Tpuponusrii ra3. I[lomytHeie HedTsHBIE Ta3bl. Hedth u €€ mpoucxoxaenue. KameHHbIN
yroib ¥ TPOAYKTHl ero mepepadorku. CrocoObl mepepaboTKu HepTH: TEepPEeroHKa, KPEeKUHT
(TepMHUYECKHH, KaTaTUTUICCKUN), pudOpMHUHT, muponn3. [IpoaykTsl mepepaboTku HedTH, HX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DJNEKTPOHHOE CTPOCHHUE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOJOPOJOB. Peakuuu 3aMenieHus
rajioreHa Ha TUIPOKCOTPYIIY, HUTPOTPYIIYy, IHAHOTPYIIy, aMuHOrpymmy. JlelicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa wénou. B3aumonelicTtBue
JTUTAJIOTEHAIKAHOB C MarHueM U UUHKOM. [IoHATHE 0 MeTamioOpraHMYecKUX COEIUHEHUSIX.
Hcnonp30BaHne TalOTEHIPOM3BOIHBIX YIJICBOAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl W3YYEHHs BEIIeCTB M UX [PEBPALICHUN: U3yuyeHUe
(bu3HYECKUX CBONCTB YIIIEBOJAOPOOB (PaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIIUI YTIIEBOJAOPOIOB
pa3IuYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM MJIM MOJIHOM BOJIbI, pacTBOpa IepMaHIraHara
KaJIusi, B3aUMO/ICHCTBUE alleTUIICHAa C aMMUAYHbIM pacTBOPOM okcua cepedpa(l)), kauecTtBeHHOE
oOHapykeHHe yriepoja M BOJOpPOJa B OPraHMYECKHX BEIIECTBaX, MOJY4YEHHE HTUJICHA U
W3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekiusamu «Hedts» m «Yromwsy», ¢ obpazmamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBI, MOJCIUPOBAHHWE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOTeHIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaepxamme opranndecKkue CoeIMHEHHUs.

[IpenenbHble opHOATOMHBbIE cnUpThl. CTpoeHHE MOJEKya (Ha MpUMEpe METaHoJla U
sTaHona). ['omomornyeckuit psia, odmiast popmyna, H30MEpUs, HOMEHKJIATypa U KIacCU(PUKAIIUA.
®uznyeckue CBOICTBa NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3U MeXay
MOJIEKYJIaMH CUPTOB. XMMHUYECKHE CBOMCTBA: PEaKINH 3aMEeIlleHUs, IeTHIpaTallui, OKHCICHUS,
B3aMMOJICHCTBHE C OPraHNYECKUMHU U HEOPraHWYECKUMU KuciaoTaMu. KaduecTBeHHas peakius Ha
OJIHOATOMHBIE CcHUpThL. JleiicTBHe 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U PUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HOMEHKIATYpa U u3oMepHs. OCOOEHHOCTH (PUBNYECKUX M XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbBIE CHOUPTHI — OJTUJICHIJIMKONIb M TIHLEpUH. DPU3NYECKHNe U XUMUYECKUE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJAEWCTBHE C OPraHUYEeCKMMH U HEOPTaHWYECKUMU
KHCIIOTaMH, Ka4eCTBEHHAsl peakllis Ha MHOTOaTOMHBIe cHpThL. [IpeacTraBieHue o MexaHU3Me
peakuuii HykineodmibHOrO 3aMenienus. [lefictBue Ha oprann3m denoBeka. CriocoObl MomydeHus
Y TIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHUE MOJIEKYITBI, B3AUMHOE BIUSHUE THIAPOKCOTPYIIITBI M O€H30JbHOTO Spa.
Odusnueckue cpoiictBa (heHoma. OcCoOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peaknuu Ha ¢enon. ToxcuuHoCcTh (enona. CrocoObl TOJNydeHHs W TpUMEHeHHue ¢eHona.
deHonopManbaeTUAHAS CMOJIA.

KapOonunbHble coelMHEHUS — albJerujpl M KETOHBl. DJIEKTPOHHOE CTPOEHHUE
KapOOHMIIBHOM Tpymmbl. ['oMonoruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
M30MEpPUSl M HOMEHKJIarypa. PU3WYECKHUE CBOWCTBA AJbJIETUJIOB M KETOHOB. XHUMHYECKHE
CBOMCTBA aNbJETHI0OB M KETOHOB: peakuuu mpucoeAuHeHnus. OKHCIEHUE allbJIeruIoB,




Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyueHHs] U NMPUMEHEHHUE albJIerH0B U
KETOHOB.

OMHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJHOOCHOBHBIX
npeaenbHbIX KapOOHOBBIX KUCIOT. BOOpoIHbIE CBS3M MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusl 3TepuUKalNUU, PeaKIUH C y4acTHEM
YIIAEBOMOPOAHOTO panukana. OCOOCHHOCTH CBOWCTB MypaBbHHOW KHCIOTHL. [loHsTHE O
MIPOU3BOJHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCIIOT, THUAPOKCUKApOOHOBBIX KucioT. [IpencraBurenu BbeICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCUHOBAS, IUHOIEBAS, NUHONEH08as KUCAOTEL.  CrocoOsl
MOJIyYEHUs U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonorndyeckuii psa, obuias ¢popmysna, H30MepHUs U HOMEHKIIATYpa.
Pu3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KHCIION U ILIEJTOYHOU Cpejie.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKHUE CBOMCTBA MKUPOB: TMIPOJIU3 B KUCIOW U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIIMX OCTATKH HETIPEAETbHBIX KHUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUTa KaK COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

OO6mass xapaktepuctuka yrieBoaoB. Kiaccuduxanus yriaeBogoB (MOHO-, IU- U
nonucaxapuzbl). MoHocaxapuIsl: TJIOKO03a, (PPyKTO3a, rajiaktosa, pubdo3a, 1e30Kcuprudo3a.
®Pu3nyecKue CBOMCTBA U HaX0XkAeHUE B ipupoae. PoTocuHTe3. XMMUYECKUE CBOKCTBA INIFOKO3bI:
PEaKIUU C yYaCTUEM CITUPTOBBIX U alIbJETUTHON TPYII, CHUPTOBOE K MOJIOYHOKHUCIIOE OpOXKEHHUE.
[TprMeHeHue TII0KO03bl, €€ 3HAaU€HNE B KU3HECATEIbHOCTH opranu3Ma. Jlucaxapusl: caxaposa,
MajbTO3a W JIaKkTo3a. BoccTaHaBinuBaromye U HEBOCCTAHABIMBAIOLIME Aucaxapuibl. ['uaponus
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmani, IJIMKOTEH U
uesnono3a. CTpoeHHE MaKpOMOJIEKYJl Kpaxmajia, [JIMKOreHa M Lejuiojo3bl. dusnueckue
CBOMCTBA KpaxMmaja M LeJUI0JI03bl. XUMHUYECKUE CBOMCTBA Kpaxmaia: THJIpoJin3, KaueCTBEHHAas
peakuus ¢ uoAOM. XHMMHUYECKHME CBOMCTBA LIEJUIIOJIO3bI: TUAPOJIN3, IMOJyd4eHHe 3(PUPOB
1euTr0103b1. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCIepUMEHTAIbHBIE METO/bl M3YYEHHs BELIECTB W HUX MPEBpalllEeHUI: paCTBOPUMOCTh
pa3IMYHBIX CIIMPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKHUCIIEHHE ITHJIOBOTO CIIUPTa
B aJIbJIETU]] Ha PACKaIEHHON METHOM IPOBOJIOKE, OKMCIEHHE STHJIOBOTO CIHUPTa JUXPOMATOM
KaJust (BO3MOYKHO MCIOJIb30BaHUE BHI€OMAaTEPUANIOB), KAUYECTBEHHBIE PEAKIIMU Ha allbAETH bl (C
ruapokcuaoM auammuHcepeOpa(l) u  rugpokcumom  wmenu(ll)), peakuus rIMuepuHa  C
runpokcugoM menu(Il), xummuueckue cBoiicTBa pacTBOpa YKCYCHOW KHMCJIOTHI, B3auMoJieiicTBHE
pactBopa ToK03bl ¢ Tuapokcunom Menu(ll), B3ammonelicTBiue kKpaxmana C HMOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 3ajau 1o TeMaM «CrupThl ¥ GpeHonb», «KapooHoBbie KUCTOTHI. ClI0KHBIE
(UphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHM4yecKkue IMpou3BOJHBIE amMmuaka. Kriaccuduxamuss aMUHOB:
anupaTUUecKue U apoMaTUYeCcKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u3omMepusi, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XMMHUYECKOE CBOWMCTBA
ann(paTHUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUYHBIX
aMUHOB C a30TUCTON KUCI0TON. CONM aJIKWIaMMOHMS.

AHUNIMH — NIpEeICTaBUTENb aMUHOB apoMarndeckoro psaa. CtpoeHne anunuHa. B3aumnoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KavectBennsle peakuuu Ha aHWiMH. CrocoObl MOJydyeHHs W MpPUMEHEHHE aTu(aTHYecKHX
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOEH3071a.

AmunHokucnotel. Homenknatypa n nuzomepusi. OTAeNbHbIE IPEICTAaBUTENN (.-aMUHOKHUCIIOT:
[JIMIWH, ajaHuH. @U3nyeckre CBOMCTBa aMUHOKHCIOT. XMMHUUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPraHUYECKUX COCTMHEHUH, peaKiis MOJUKOHICH AU, 00pa30BaHUE MENTHIHON
cBs3U. bronornyeckoe 3HaueHne aMUHOKHUCIIOT. CHHTE3 U TUAPOIN3 MENTUIOB.




Benku kak npupoansie noinuMepsl. [lepBudnas, BropudHas U TPETUUHAS CTPYKTYpa OEIKOB.
XvMHYecKue CBOWCTBA OENKOB: THAPOIIN3, AeHATYpallis, KaYeCTBEHHbIE peaKlUU Ha OEJIKU.

OKcliepUMEeHTATbHbIC METOIbI H3YUCHHSI BEIIECTB M X IPEBPAIIEHUI: pacCTBOpEHUE OEIKOB
B BOJIe, JCHaTypauus O€NKOB MpH HAarpeBaHWU, I[BETHbIE pPEaKIMH Ha OENKH, pelIeHUE
OKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «A30TCOJAEpKAllue OpPraHWYECKHE COCIUHEHUS» U
«Pacno3HaBanue OpraHM4ecKUX COCTUHEHUI.

BbICOKOMOIEKYJISIPHBbIE COETMHEHMS.

OcHOBHbBIE TOHATUSA XHMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNK, CpEeNHsAs MOJeKylsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIHs U MOJIMKOHICHCALIUS.

[Tonumepnsie MaTepuansl. [lnacTMacchl (MOAMATHIICH, TOTUIPONIUIICH, TIOTUBUHUIIXJIOPU,
MOJIUCTUPOJL, TOJIMMETHIMETAKPUIIAT, TOJUKapOOHAThI, HOTUAITUIICHTepedTanar). Y TUIu3anus u
nepepaboTKa IIacTUKa.

DOnacToMepbl: HATypajdbHBIM KaydyK, CHHTETHYECKHEe Kayuyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3una.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€TUYECKUE (KalpOH U JIaBCaH).

[TonmuMmepsl ceruanbHOr0 Ha3HayeHus (TedI0H, KeBIap, IEKTPOIPOBOASIINE TOTUMEDHI,
OunopasznaraeMble OJIUMEPBHI).

OKCIepUMEHTAIbHBIE METOJbl M3YYCHHs BEIIECTB W WX MPEBpAIlCHUN: 03HAKOMIICHHUE C
o0pa3aMu TMPHPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAacC, Kay4yKOB, peIICHUE
SKCIIEPUMEHTANIBHBIX 3a71a4 10 TeMe «Pacro3HaBaHue mi1acTMacc U BOJOKOH).

Pacuérneble 3aaum.

Haxoxnenue MonexynsipHoi (GOpMyIibl OpraHMYEeCKOT0 COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOISIIMX B €r0 COCTaB, HaXOXXJICHHE MOJIEKYJSIPHOH (HOpMYJIBl OpraHUYECKOTrO
coeuHeHus 1o Macce (00BEMY) MPOTYKTOB CrOPaHHUs, IO KOJTUYECTBY BellecTBa (Macce, 00bEMY)
IOPOAYKTOB pPEAKIMHU W/HMIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOU (HOopMyJibl
OpPraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHMX CBOHCTB MJIM CIIOCOOOB MOJYYCHHS,
OTpeieNIeHUe IO BBIX0/1a IPOAYKTa PEAKIIMU OT TEOPETHUECKH BO3MOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsi3ed NMpH U3ydyeHHM opraHudeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHSATHUH, IPUHATHIX B OTJEIBHBIX MPEIMETaX €CTeCTBEHHO-HAyYHOIO IIUKIIA.

OOme ecTecTBEHHO-HAyYHBIC TOHSTHSA: SIBICHHE, HAaydHBIH (DakT, TrUmoTe3a, TeopHd,
3aKOH, aHalIM3, CUHTE3, Kiaccu(ukanus, HaOIIOJEHHE, M3MEpPEHHE, SKCIIEPUMEHT, MOJElNb,
MO/JICIIMPOBaHUE.

dusmka: MaTepusi, aToM, JJIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYJa, SHEPTeTUUECKUN YPOBEHb,
BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHHE BEUIeCcTBa, (PM3UYECKHE BEIUYHUHBI, €IUHUIIBI
U3MEpPEHUsi, CKOPOCTb, IHEPTUs, Macca.

buonorus: xneTka, opraHusM, 3KOCHCTeMa, Onocdepa, MeTaboIn3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TEeTepOTPO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJIEBOBI, )KUPHI, HYKIICHHOBBIC KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hbie HCKOMIAEMBbIE, TOIIIIHBO.

TexHONOTHsI: MUIIEBbIe TPOIYKTHI, OCHOBBI PAI[MOHAIEHOTO MUTAHUS, MOIOIIIUE CPECTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 kaace

O0mas 1 HeOpraHuyecKass XuMmsi

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHUi 35ieMeHT. M3oTonbl. CTpoeHHe 3JIeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTUYECKHEe YPOBHU M TOAYPOBHH. ATOMHBIE
opourtanmu. Kimaccubukarmss XMMHYECKHX 3JeMEHTOB (s-, pP-, d-, f-amemenTtsr). Pacnpenencuue
BJIEKTPOHOB 10 ATOMHBIM OpOUTAISAM. DIEKTPOHHBIE KOH(UIYpaIllM aTOMOB 3JIEMEHTOB



NEpBOr0O—4YETBEPTOTO IEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIC
KOH(UTYpallMi HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuit 3akoH u  llepuogudeckas cucrtemMa XMMHYECKMX  DJIEMEHTOB
.. MenneneeBa. CBsizb nepuoandeckoro 3akoHa u Ileproamdeckoil cucTeMbl XHUMHYECKUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIIaM U
nepuoaam. 3HaueHue nepuoanyeckoro sakona /.M. Menneneesa.

Xumuueckasi CBA3b. BUIbl XMMHUUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJNIMYECKas.
MexaHu3MbI o0pa3oBaHUS KOBQJICHTHOM CBSI3U: O0OMEHHBII
U JOHOPHO-aKIENTOpPHbIM. OHeprus W JUIMHA CBs3U. [lOJSIpHOCTH, HaNpPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIECHTHOM cBsi3U. KpaTHble cBA3u. BomopoaHas cBA3b. MeXMOIEKYIspHBIC
B3aUMO/ICHCTBUSI.

BajieHTHOCTP M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne O KOMIUIEKCHBIX coeAuHeHUsX. (CocTaB  KOMIUIEKCHOIO  HMOHA:
KOMILIEKCOOOpa3oBarennb, JUTaHAbl. 3HAYeHHWE KOMIUICKCHBIX coeauHeHuil. [loHsTHe o
KOOPJMHALIMOHHON XHUMUH.

BemectBa MOJIEKYJISIDHOTO M HEMOJIEKYJISIPHOTO CTpO€HHUsA. THIIBI KPUCTAIUIMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsTne o nucnepcHelx cuctemax. Mcruanable pacTBOpsl. [IpencraBieHne 0 KOJIIOUIHBIX
pactBopax. CrnocoObl BbIpaKEHHsI KOHIICHTpAIIMM pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJSApHas  KOHLEHTpauus. HacpllleHHbIE ¥ HEHACBIIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucramnoruaparst.

Knaccugukamuss 1 HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. |pHBHAJIbHBIC Ha3BAHUS
OTZIEJIbHBIX NPEJCTABUTEICH HEOPraHUUECKUX BELIECTB.

Knaccudukanus XuMHYeCKUX peakiuil B HEOPraHMUECKON U OpraHMYeCcKOil XUMUU. 3aKOH
COXpaHEHHUsI MAaCChl BEIIECTB; 3aKOH COXPAHEHUS W TMPEBPAIIECHUS DHEPTUU MPU XUMHUUYECKHUX
peakiusx. TernoBble 3)PeKThl XUMHUUECKUX peakiuii. TepMoXuMUYeCKue ypaBHEHHUS.

CKopocTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOpoB. 'oMOreHHbIE U
reTeporeHHble peakiuu. Katanus u karanu3aTopsl.

OOGpatumbie U HEOOpPATUMBIEC PEaKIIUU. XUMUYECKOe paBHOBecHe. KOHCTaHTa XUMHYECKOTO
paBHOBecus. PakTOphI, BIUAIONIME HA IOJOKEHUE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE W KOHIIEHTPALlMH BEUIECTB, y4acTBYOMUX B peakiuu. [Ipunuun Jle [larense.

OnekTponauTnueckas auccouuanus. CunpHble u  chnadble AneKTponuThl. CTerneHb
nuccormanuu. Cpega BOJIHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpasibHas, IieouHas. BomopoaHslii
nokasarenb (pH) pactBopa. I'maponus coneii. Peakiuu nonnoro ooMeHa.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CrteneHb okuciaeHusa. OKHUCIHTENb U
BOCCTAaHOBUTENb. [Iponecchl OKHUCIEHHUS W BOCCTAHOBJIEHUS. BaxHelllne OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTO/| 31IeKTpOHHOTO OanaHca. DJIeKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIIEPUMEHTAIbHbBIE METOJIbl M3YYEHMs] BEIIECTB M WX MPEBpAlICHUU: pa3IOKeHHE
MEPOKCUJAa BOJOPOJAa B NPHUCYTCTBUHM KaTAIA3aTOpPa, MOJEIN KPUCTAUIMYECKHX PEMIETOK,
NPOBEIEHUE pEaKUUH MOHHOTO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C IOMOIUIbIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuu 1
MOJIOKEHNUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumus.

[lonoxenue HemerauioB B Ilepuoguyeckoit cuctemMe XUMUYECKHUX DIIEMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTH CTpOCHHs uX aToMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
AnnoTponusi HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bonopoa. Ilonydenne, duzndeckue U XMMHUUYECKHE CBOMCTBA: PEAKIIMU C METAUIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ ipubl. TOIUIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B mpHpoje, CIOCOObI MOTYYeHHs, PU3NYECKUE U XUMHYECKHE
cBoiicTBa. ['asoreHoBOnOpOAbl. BakHelme KHUCIOPOACOAEPKALIME COCIUHEHUS TaJOreHOB.




JlabopaTopHbIe U MPOMBIIIIICHHBIE CIIOCOOBI TOTYyYEHUS raloreHoB. [IpiMeHeHne rajJoreHoB | UX
COCTUHEHUN.

Kucnopoa, o3oH. JlaboparopHble M NPOMBIIUICHHBIE CHOCOOBI MONYYEHHsS] KHCIOPOJa.
Pu3nuecKkue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHE KUCIOPOo1a U 030HA. OKCHUJIBI U IEPOKCUBL.

Cepa. Haxoxnenue B mpupoe, ciocoObl MOTydeHus, (GPU3NYecKre 1 XUMHUECKUE CBONCTBA.
Ceposogopon, cyasduabl. Oxcup cepri(1V), okcrna cepri(VI). CepHucras u cepHas KUCIOTBI U UX
cos. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHL. [IprMeHeHune cepbl U €€ COeMHEHU.

A3ot. Haxoxaenue B mpupojie, CiocoObl MoTy4eHusl, pU3NYECKUe U XUMUUECKHE CBOWCTBA.
Ammuak, HUTpUAbL. OKCHIBI a30Ta. A30THUCTast M a30THAsE KUCIOTHI M MX coyid. OcoOeHHOCTH
CBOICTB a30THOI KUCIIOTHI. [IprMeHeHune a3ota u ero coeAIMHEHUN. A30THBIE YAOOPEHHUS.

®ochop. Haxoxnenue B mpupoje, crmocoObl MoimydeHus, (PU3HUECKUe U XUMUYCCKUC
cBorictBa. @ochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docthopa u ero coenunenuii. PochopHsie yaoOpeHHs.

Yrinepon, HaxoXIeHHE B IMpHpojae. AJUloTponHble Moaudukanuu. dusmueckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaom. Okcun yriaeponaa(ll), okcun
yraepoaa(lV), yronpHas kucinota u €€ cod. AKTUBUPOBAHHBIN YToiib, afcopOrus. Dynaepensl,
rpadeH, yriepoanbie HaHOTPYOKH. [IpuMeHeHne MpOoCThIX BEIIECTB, 00OPAa30BAaHHBIX YTIIEPOIOM,
U €ro COeIMHEHUH.

Kpemuuii. Haxoxnenue B mpupojie, crocoObl MOMy4YeHUs, (PU3MUECKHe M XUMHYECKHE
cBoiictBa. Okcun kpemuus(IV), kpeMHUeBas KMCIOTA, CHIIMKATHI. [I[puMeHeHne KPEeMHUS U €ro
coenuHeHuil. CTEeKIO0, ero Mojly4eHue, BUAbl CTEKIIA.

[Tonoxxenue MetamnoB B [leprogudeckoii cucteMe XUMUUYECKUX dNIeMeHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[IpumeHneHne MeTalIoB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMHUYCCKHNA Psi/I HAMTPsDKEHUH MeTayioB. OOIIHe criocoObl IOMydeHUST METAIIIOB:
TUAPOMETAJUTYPIHUsl, MTUPOMETAITYPIHUs, dIeKTpoMeTaiLyprus. [loHsaTre 0 KOppo3un METalIOB.
Crioco0b!I 3a1UThl OT KOPPO3UH.

OO6mas xapakrtepuctuka MeTtaiioB IA-rpynnsl [lepuoanueckoit cCUCTEMBI XMMHYECKHUX
aneMeHToB. Hatpuii u kanuii: monydenue, Gpusndeckue U XUMUYECKUE CBOMCTBa, MPUMEHEHHUE
IPOCTHIX BEIIECTB U UX COETMHEHUI.

O6mas xapakrtepuctuka metamuioB [IA-rpynmer [leprogudeckoit cuCTeMbl XMMHUYECKUX
3rIeMeHTOB. Maruuii v Kajapuil: noiaydenue, (u3nueckre 1 XUMUYECKHe CBOWCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U UX coenrnHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUI: TONydeHue, (PpU3nveckrue M XMMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAAa U THAPOKCHAA aTIOMHUHUS,
TUIPOKCOKOMILJIEKCHI aJTFOMUHUS.

OO0mass xapakrepucTuka MeTawoB moOouyHblx moarpymnm (b-rpymnm) Ilepuoanueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue ¥ XUMHYECKUE CBOICTBA XpoMa U €ro coeAnHeHui. OKCUIbI U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AUXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[lony4yeHnue u npuMeHeHHE Xpoma.

®u3nyeckue M XHUMHUYECKHE CBOMCTBA MapraHiia M €ro CoeIuHeHud. Baxuenue
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

Puznyeckue ¥ XMMUUECKHUE CBOMCTBA JKeJle3a U ero coequHeHNH. OKCUIbI, THAPOKCUBI U
commm xkene3a(ll) u xeneza(Ill). [lonmydenne u mpuMeHEHHE KeJie3a U €To CIIABOB.

Pur3nyeckue U1 XuMHYECKHUE CBOMCTBA MEAU U €€ coenrHeHui. [lonydyenre u npuMeHeHue
MeIU U €€ COCTMHEHHM.

[{uuk: momyueHue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCH/IA U
TUAPOKCHUIA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [ [pMeHenre NUHKa ¥ €ro COeIMHEHUM.

OKcliepUMEHTAIbHbIE METO/IbI H3YUEHUS BEIECTB U MX NPEBPALICHUNA: U3y4YeHUE 00pa3IoB
HEMETaJJIOB, TOpeHue cepul, docdopa, xeieza, MarHusg B KUCIOPOJIE, M3YUYEHHE KOJICKLIUU
«MeTtaiiel ¥ CIUIaBbl», B3aUMOJACHCTBUE LIETOYHBIX M IIETOYHO3EMENIbHBIX METAJUIOB C BOAOM




(BO3MOHO HCIIOIb30BAHUE BUICOMATEPUAIIOB), B3aUMO/CICTBIE IIMHKA U JKEJIe3a C PaCTBOPAMH
KHUCJIOT M IIEJI0YEH, KaueCTBEHHbIC PEAKIIUM HA HEOPraHWYECKUE aHWUOHBI, KATUOH BOAOPOIA U
KaTUOHBI METAJJIOB, B3aUMO/ICVCTBUE THAPOKCUIOB aJFOMUHHUS U LIMHKA C PACTBOPAMU KHUCJIOT U
1IEJI0YEH, peIIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 o TeMaM «I ajmoreHsi», «Cepa u e€ CoOeIMHEHUS»,
«A3ot u dochop U ux coenuHeHUs», «MeTaUTbl TJIABHBIX MOJATPYMIT», «MeTauibl MOOOYHBIX
MOATPYIII.

XuMus " KN3Hb.

Ponp xumun B 00ecrieueHnH YCTOMYMBOTO pa3BUTHA uyejoBedecTBa. [oHATHE O HAyYHBIX
METOJIax MTO3HAHUS U METOJIOJIOTUH HAYYHOI0 HccienoBaHus. HaydHble IPUHIUITBI OpraHU3alun
XHMHUYECKOTO TPOU3BOACTBA. [IpOMBINIICHHBIE CITOCOOBI MOYYCHHUST BaXKHEHIIMX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOW KHUCIOTHI, MeTaHOJa). [IpOMBINUICHHBIE CHOCOOBI
MOJIYyYECHHUS] METAJUIOB M CIUIABOB. XHMHYECKOE 3arpsA3HEHHE OKPYXKAIOUIEH Cpelbl U €ro
nocneAcTBHsl. Poib XuMuM B 00€CIICUeHUN SHEPTETUIECKON OE30TTaCHOCTH.

Xumus M 370pOBbe 4esoBeka. JlekapcTBeHHble cpeacTBa. llpaBwiia ucnoiab30BaHUs
JIEKapCTBEHHBIX MpenaparoB. Pojib XUMUKU B pa3BUTHU MEIULIMHBI.

XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBELIE 100aBKU. PoJIb XMMHHU B 00ecIIeYeHUH
MHIIEBOI 0€30I1aCHOCTH.

Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xummus. [IpaBwmiia Ge3omacHOro
WCIIOJIb30BaHUS MPErapaToB OBITOBOM XMMUU B MIOBCETHEBHON KU3HH.

XHUMHS B CTPOUTEIILCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAIIBI (IIEMEHT, OCTOH).

XuMHus B CEIBCKOM X03siiicTBe. OpraHnueckiue 1 MUHEPAJIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KpaCKU, CTEKJI0, KepaMuka. Marepuansl AJis
aneKkTpoHuku. Hanorexnonoruu.

PacuétHble 3a/1a4u.

Pacuérer: Macchl BemecTBa WiM 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
win 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BbEMa, KOIMYECTBa
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO U3 BEIIECTB HMMEEeT NpHUMecH, Macchl (00BEMa,
KOJINYECTBa BEII[ECTBA) MPOIYKTa peakuuu,
€CIIM OJTHO U3 BEIECTB JIaHO B BUJE PACTBOpA C ONPENEIEHHON MAacCOBOM J0JIEW PaCTBOPEHHOIO
BEIIIECTBA, MAaCCOBOM JIOJM U MOJISIPHOM KOHIIEHTpalM{d BEUIECTBAa B PACTBOPE, AOJIM BBIXOJA
MIPOAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOIO.

MexnpeMeTHBIE CBSI3H.

Peanuzarus MexXnpeIMeTHBIX CBSI3€H MPH U3YUYeHUU OOIIeH 1 HeopraHMUecKoi Xumun B 11
KJIaCCe OCYIIECTBIISIETCS Ye€Pe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK
Y TIOHATUH, IPUHATHIX B OTACIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0me ecTecTBEHHO-HAy4YHBIC TOHSTHS: SIBIICHWE, HAy4YHBIM (akT, rumoresza, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccu(puKalus, TEePUOJUIHOCTh, HAOMIOEHUE, U3MEpEeHHE,
AKCIIEPUMEHT, MOJIE€JIb, MOJICTTMPOBAHHUE.

®usuka: marepus, MUKPOMHUDP, MAKPOMHUP, aTOM, JJIEKTPOH, NPOTOH, HEWTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM,
arperatHoe COCTOSIHUE BEIIECTBA, IealbHBIN Ta3, ((U3NUeCKUe BETHUMNHBI, €MHUIIBI H3MEPEHUS,
CKOpPOCTb, SHEPTHs, Macca.

buonorus: kmetka, opraHm3M, OJKocHcTeMa, Ouocdepa, MeTaboIM3M, MaKpo- U
MHUKPOAIJIEMEHTBI, OC€IKH, KUPBI, YIIAEBOIbI, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BELIECTB U MOTOK IHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MIOPOJIBI, TTOJIE3HBIE UCKOMIAEMbIE, TOIIIIUBO, PECYPCHI.

TexHonorus: XuMH4YECKass MPOMBILUIEHHOCTb, METAJUIYPrUsl, CTPOUTEIbHBIE MaTEPHUAIbI,
CEITbCKOXO03SUCTBEHHOE IPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMaleBTHIECKas
MIPOMBIIUIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX [pernaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, AJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

I[InanupyeMble pe3yibTaThl OCBOCHHSI MPOrPaMMbI 10 XMMHUM HA yIIy0JeHHOM
YPOBHE cpeiHero o01ero oopa3oBanus



JIM4HOCTHBIE pe3y/IbTaThl

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOECHUS MTpeIMeTa « X MMHs» Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CIIAYIOIINE COCTABIIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)kIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXxcs
PYKOBOJICTBOBAThCSl IPUHATBIMU B OOLIECTBE IpPaBUJIAaMM M HOpPMaMH IOBEACHUS; HalIU4He
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IEJIU U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE PE3yAbTAThl OCBOCHHS IMpEaMeTa «XUMHUS» OTPAXKAIT c(HOPMUPOBAHHOCTD
OIBITA IT03HABATEJIbHON U NMPAKTHUECKON IeATeNbHOCTH 00YJaroUIMXCs B MPOLIECCEe peanu3aluu
00pa3oBaTebHON AESTEIHHOCTH.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IpeaMeTa «XUMHUSI» OTPaXKarT c(HOPMUPOBAHHOCTD
OIbITa [TO3HABATEIBHON U MPAKTUUYECKOM JEeATENIbHOCTH 00yUYaroluXcsl B MPOIECCE peann3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS

0CO3HaHMsI 00YJarOIMMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, yBaXKEeHHUS K
3aKOHY U MPaBONOPSIKY;

NpPEJCTaBICHNUS O COLMAIbHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX OTHOILEHHHA B
KOJUJIEKTHBE;

TOTOBHOCTHU K COBMECTHOH TBOPYECKOH JIEATEILHOCTH MPH CO3/1aHUM Y4EOHBIX MPOEKTOB,
peleHnn yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH NOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYrHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0 OTEUECTBEHHOU
XUMHU;

YBa)KEHHUsI K IPOLECCY TBOPUYECTBA B OOJIACTH TEOPUHM U MPAKTUUYECKOTO IMPHIIOKEHHS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yNbTaT JJIMTENbHBIX HaOII0JCHUI,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M I[I03HABATEIbHBIX MOTHBOB B IIOJIYYEHHH U TOCIEIYIOIIEM aHaJn3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYaIlUH, CBSI3aHHbIE C XUMUUECKUMU SIBIICHUSIMHU, U IPUHUMATD
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IIOBEJEHHWE U TOCTYNKHM CBOMX TOBApUIIEH C MO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C Y4ETOM OCO3HAHUS NOCIEACTBUNA TOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

NOHUMAaHMs LIEHHOCTEH 310poBOoro W Oe30macHoro obpasza XHU3HH, HEO0OXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOuIro/IeHHsI MpaBuil 0€30MacHOro OOpalleHHsl ¢ BEIIeCTBAMU B OBITY, IMOBCEIHEBHON
JKU3HU, B TPYIOBOM 1€ TEIHHOCTH;

NOHUMaHMUS LEHHOCTH MpPaBUJI HMHIUBUAYAJBHOIO U KOJUIEKTUBHOTO 0€3011acHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIOCH;

OCO3HAHMs TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIUEK (YHOTPEOIEHHUs aJKOToJId,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JIEATEIBbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTH€ B pEIICHUH NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



WHTEpeca K MPaKTHUYECKOMY HM3y4YeHHIO Mpodeccuil pa3audHOTO poja, B TOM YHKCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH IO XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHINBHIYATIHHOM TPACKTOPUH 00Opa30BaHusl, Oyyien
npodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB M MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTUYECKH IIEIECO00pa3HOr0 OTHOIICHUS K MPUPOJIE KaK MCTOYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHUS TJI00aLHOTO XapaKTepa JKOJOTUYECKHX MPOOJIeM, BIMSHUS SKOHOMUUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOAHOMN U COLIMATIBHOM CPEMBI;

OCO3HAHUs HEOOXOAMMOCTH HMCIIOJIB30BAHMS JOCTHKEHUN XUMHUH JIUI PEIICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOTO HEMPUATHUS ACHCTBUH, MPUHOCAIIUX BpEN OKPYXKAIOIIEH HPUPOIHOU cpene,
YMEHUSI MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJOTUUYECKHE TOCIEACTBUS MPEIPUHUMAECMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJUYMsl PA3BUTOTO HJKOJOTMUYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpPbI, OIbBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOT0 TO3HAHMSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKu U
00LIECTBEHHON IPAKTHUKHY;

MOHMMAaHUA CHenuUKd XMMHUHU KaK HayKd, OCO3HaHUs €€ poiau B (HOpMUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpPYKaIOIIEeM
MHUpE KaK O €IMHCTBE MPUPOILI M YEJIOBEKA, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XUMHH JUIsl COBPEMEHHON NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOW POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaibHOU
KYJIBbTYpHbI, B PEIICHUU TI100aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW T'PAaMOTHOCTH: TOHMMAHHS CYIIHOCTH METOJOB ITO3HAHMSI,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMyYyaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBJICHUW OKPYXKAIOMIEro MHUpa U MPOUCXOMSIIUX B HEM H3MEHEHUH,
YMEHHsI 1eJ1aTh 000CHOBAaHHBIC 3aKIIIOUEHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TENBIO TTOTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUs MpoOdIemM
B PEATHHBIX KU3HECHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM A TENbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa3OBaHHWIO M CamMOOOpa30BaHHUIO, K
AKTUBHOMY T[IOJYYE€HHMIO HOBBIX 3HAaHUW MO XHUMHHM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPEeOHOCTSMU,

MHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IUYHBIX cepax MpoPecCHOHATHHON AeITeTbHOCTH.

MeTanpeaMeTHbIe pe3yJIbTaThl

MeranpeaMeTHble pe3yabTaThl OCBOCHHSI MPOIPAMMBI [0 XMMHUU Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HAYUMBbIC JIJIsI (OPMUPOBAHUS MHPOBO33PCHUS OOYYAIONIMXCS MEXKTUCIUTLTHHAPHBIC
(MexmpenMeTHbIe) 00IIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crierduKy METOI0B MO3HAHHMS, UCTIOIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,



SHEPTrus, SIBICHUE, MpPOIecC, CUCTeMa, HAy4YHBIH (aKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HA0MI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaJIbHBIC yueOHbIE JIEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHbIe), oOecrieunBatoniyie  GopMUpOBaHHE  (QYHKIMOHAIBHOM  TIPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00y4YaroImuxcs;

CIOCOOHOCTh ~ OOYYalOIIMXCS ~ MCIIOJIb30BaTh  OCBOGHHBIE  MEKIUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COIIMAJIbHON MPAKTHKE.

MertamnpeaMeTHbIe PE3yJibTaThl OTPAXKAIOT OBJAJACHUE YHHUBEPCATIHHBIMH YyUCOHBIMH
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€UCTBUSMU.

[Mo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS

1) 6a3oBble JJOornuecKue AeMcTBHSI:

CaMOCTOSITENILHO (OPMYITUPOBATh W aKTyalW3UpOBaTh NPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPECIATh IETN ICATCILHOCTH, 3a/JaBas TapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHUTD PE3yIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUN NPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICISTH
XapaKTepHble TPU3HAKK TOHATHM W YCTaHABIMBATh WX B3aMMOCBA3b, HCIOJB30BATh
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHHUS OT/ICIBHBIX (PAKTOB M SBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y N3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIC, IETYKTUBHBIE, IO aHAJIOTUH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOIBI U
3aKIIIOUCHUS;

MPUMEHSTh B IMPOIECCE TIO3HAHUS HCIIOJIb3YEMbIE B XUMHUH CHMBOJMYECKHE (3HAKOBHIC)
MOJIEJIH, IPe0O0Pa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJI€MEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYECKOM pEaKIuu — TPU PEIICeHUHd YIeOHBIX
MO3HABATENBHBIX U MPAKTHYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHBIE MO/ICTIbHBIC MPECTABICHUS JIJIs
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX BEIIECTB U XUMUUSCKUX PEaKIIUH.

2) 0a30BbIe HcCIeI0BATEIbCKHE 1eCTBHUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh LT U 33Ja4d  KCCIEAOBaHHWS, WCIOJIb30BaTh IIOCTABIEHHBIE W
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQJICTh HABBIKAMH CAMOCTOSITCIIGHOTO IUIAHUPOBAHUS W TPOBEICHHUS YYCHUUICCKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0OJaTh 32 XOJOM IMPOIIEcca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHpPOBATH OOOOIIEHHWS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

NpHOOpeTaTh OMBIT YUYEHWYECKOW HCCIIEeNOBATENbCKOH U TMPOEKTHOW JeATeIbHOCTH,
MPOSIBJIATH CIMOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB peIIeHUs
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IMUYHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYIspHAs
auTeparypa XUMHYECKOTO COJIepKaHHs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHeTa),
aHATM3UPOBATH HHGOPMAITUIO PA3TUYHBIX BUIOB U (HOPM MpEACTaBIeHUS, KPUTHUECKH OIEHUBATh
€€ T0CTOBEPHOCTh M HEMPOTHBOPEUYUBOCTD;

dbopMynupoBaTh 3ampoChl U MPUMEHSATH pPA3NUYHBIE METONBI TPU TOUCKE U OTOOpe
uH(popMalii, HEOOXO0AUMOI /7151 BBIOTHEHUS YUeOHBIX 33a4 ONpeAeaEHHOrO TUIIA;

MPUOOPETaTh OMBIT MCIOIH30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpeacTaBieHuss uHpopManuu (CXEMBI,
rpaduKu, TUarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCTIOJIb30BaTh HAYYHBIM SA3BIK B KauyeCTBE CpEICTBA MNpH paboTe ¢ XUMHYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((pU3MUecCKue M MaTreMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISTHOCTH.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

3aJjaBaTh BONPOCHI 10 CYLIECTBY 00CYK1a€MOM T€MBbI B XOZI€ JMaIora U/Uiu JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (DOPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITOTHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIIAaTh C MPE3CHTALMEH pe3yJbTaTOB MO3HABATENBHON NEATEILHOCTH, IOIY4ECHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAMHM [PH BBIIOJHEHUH XMMHUYECKOI'O
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4yeOHOro NnpoekTa, U (hOopMyaupoBaTh BBIBOJbI IO pe3yibTaTaM IpPOBEIEHHBIX
UCCJIEIOBAaHUM IMyTEM COTJIAaCOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUSI U OOMEHA MHEHUSIMH.

Pery1siTUBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBHA:

CaMOCTOSITENIFHO TUTAHUPOBATh W OCYIIECTBISITH CBOIO TO3HABATENBHYIO JESTEIBHOCTD,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBATH M M0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBITOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IOJIy4YeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIISATh CAMOKOHTPOJIb JIESITEIbHOCTH HA OCHOBE CaMOAHaIM3a U CAMOOLIEHKH.

IIpenmeTHbIe pe3yJIbTATHI

[IpeamerHbie pe3yabTaThl OCBOCHHUS MPOTPaMMbl 110 XMMUU Ha YIIIyOJEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTrOo mpeaMera
«XUMHS» HaydHbIE 3HAHUSA, YMEHHS U CIOCOOBI JIEHCTBUH MO OCBOEHHWIO, MHTEPIpPETAIUN U
HpCO6pa3OBaHHIO 3HaHI/II>'I, BUJbI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHHUA W IMPUMCHCHUIO
3HAHUM B Pa3MUHBIX Y4EeOHBIX CUTYallUSX, a TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C XMMUEH. B mporpamme 1o XuMuu npeIMETHBIE PE3YNIbTAThI IPECTABIEHBI 110 TOAaM
W3YYCHHUS.

10 kaace

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XuMHUs OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUH OPTAaHMUYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ POJU B 00€CTICUCHNH YCTOMYUBOTO PAa3BUTHS YEJIOBEYECTBA B PEIICHUH
npo0JieM SKOJIOTHYECKOH, IJHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B PA3BUTUU MEIUIINHBI,
CO3JIJaHUM HOBBIX MaTEpPHAIIOB, HOBBIX HMCTOYHHKOB SHEPTIHH, B OOCCIECUCHHH PAIIMOHAIBLHOTO
MPUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YEIIOBEKA, a TAKIKE
9KOJIOTHYECKA 0OOCHOBAHHOTO OTHOIIICHHSI K CBOEMY 370POBBIO M MIPUPOIHON Cpelie;

BIIQJICHUE CHUCTEMOW XHMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSATHUS — XUMHUYECKUH JIEMEHT, aTOM, SIIPO M JJIEKTPOHHAsS 000JI0YKa aToMa, s-, P-, d-aToMHbIe
opOUTaN, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTOMa, THOPUAM3AINS aTOMHBIX OpOUTAJIeH,
WOH, MOJIEKYyJa, BaJ€HTHOCTH, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHHS, XHMHYECKas
CBsI3b, MOJTb, MOJIIPHAS] MacCa, MOJIIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, (PYHKIMOHATbHAS TPYIINA,
pangukan, CTpyKTypHble (opmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIC), H30MEpHs
CTPYKTYpHasi U MPOCTPAHCTBEHHAsI (F€OMETPUYECKAsl, ONITUYECKAsI), NU30MEPbI, TOMOJIOTHYECKUI
psi, TOMOJIOTH, YIJIEBOJAOPOJbI, KUCIOPOA- M a30TCOAEpKAlllue OpraHMYecKUe COEAMHEHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHbI
(mepuogmveckuii 3akon J[. WM. MenngeneeBa, Teopus CTpOEHHS OpPraHUYECKHUX BEIIECTB A.
M. byTiepoBa, 3aKOH COXpaHEHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHHUS U NMPEBPAILECHUS YHEPTUU
OpyU  XUMHUYECKHX  PEaKIHsaX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH  SI3BIK  XHUMHUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIlUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU



XUMHYECKMX  SIBICHHUH;  TPEACTABIEHUS O  MEXAaHM3MAaX  XUMHYECKMX  pPEaKLHH,
TEPMOJUHAMMYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aUMHOM BIIMSHAU
aTOMOB U IPYIIIT aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA U ME30MEPHBINA 3 (PEKTH, OPHEHTAHTHI | 1
Il pona); dakromoruueckue CBEAECHUS O CBOMCTBaxX, COCTaBe, IOJIyYEHHH U 0€30MacHOM
UCTOJIb30BAaHUN BAKHEHIINX OPraHMYECKHX BEIIECTB B OBITY W MPAKTHUECKOW IESTEIHHOCTH
YeJI0BEeKa, OOIMX HAayYHbIX IPUHIUIIAX XUMUYECKOI0 IIPOU3BOJCTBA (Ha IpUMeEpe MPOU3BO/ICTBA
MeTaHoJa, epepadoTku HedTH);

COPMHPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapaKTepHblE  MPU3HAKM  IOHATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHSATHS MpPU ONMCAHUU
COCTaBa, CTPOCHMS U CBOMCTB OPTaHUYECKUX COCIMHEHUN;

c(OPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JJII COCTaBJICHHS MOJEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILIEHHBIX U CKEJIETHBIX) (POPMYII OPTraHUYECKHUX BEILIECTB;

COCTaBIIATh YPAaBHEHUSI XUMUYECKUX PEAKIUN U PACKPBIBATH UX CYIIHOCTh: OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKLUi IOCPEICTBOM COCTABJIEHMSI 3JIEKTPOHHOr0 OanaHca 3TUX peaklui,
peakuuii MOHHOro 0OMEeHa MYTEM COCTABJICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBJIMBATh MOJIETIM MOJIEKYJ] OpPTraHMYECKUX BEUIECTB I WUIIOCTpAalUUd HUX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHMI: YCTaHABINBATh MPUHAIJIEKHOCTh U3YUYECHHBIX OPraHUUECKUX
BEIIIECTB 110 UX COCTAaBY U CTPOCHMIO K ONPEeAEIEHHOMY KJIacCy/TpyIie COeAUHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarndyeckoi HoMmeHkiatype (IUPAC) u nmpuBoauTh TpUBHUAIbHBIE HA3BAHUS
JUIs OTAENbHBIX MIPEICTaBUTENIEH OPraHMUECKUX BEIECTB (ITUIICH, alleTUIIEH, TOJIyOJl, TIIULEPHH,
ATHJICHIIIUKOJIb, (PEHOI, (POpMAIIBIECTH I, AlleTAIbIET U], allETOH, MypaBbHUHAs KHCIIOTA, YKCYCHAs
KHCJIOTA, CTEApUHOBAs, OJICMHOBAas, NAJBMUTHHOBAs KUCJIOTHI, IVIMLMH, AJJaHWH, MaJlbTO3a,
($pyKTO3a, aHWJINH, IUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

Cc(OPMHUPOBAHHOCT YMEHMS ONPEAEATh BHUJ XUMHUECKOM CBSI3M B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! M MOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOAHAS CBA3b);

c(OpPMUPOBAHHOCTh YMEHMSI IPUMEHSATH IOJIOKEHUSI TEOPUH CTPOCHHS OpPraHMYECKUX
BemecTB A. M. BytnepoBa 11 0ObsICHEHHsT 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh  YMEHHUH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (u3MUecKue W
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH pPa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LUKJIOAJIKAHOB, AJIKCHOB, AJKaJHEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJlbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0OB (MOHO-, TU- U TIOJMCAXapUa0B),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO0 CBA3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOILUX
XUMHUYECKHX PEaKLUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHUS MOJATBEP)KJaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPaTHOCTHM MU THIIA
KOBAJICHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€pPU30BaTh HCTOYHHUKH  YIIIEBOJOPOJHOTO  CHIPHS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHMM O €eCTECTBEHHO-HAyYHBIX METO/ax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJICIMPOBAHUM, OJKCIIEPUMEHTE (peabHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

CcOPMHPOBAHHOCTh ~ YMEHHS  INPUMEHATh OCHOBHBIE  OIEPALUU  MBICIUTEIbHOM
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHME, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBA3EH — /JI U3yUEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIUN;

C(OPMHUPOBAHHOCTb YMEHHUN: BBIABIATh B3aUMOCBA3b XUMHUUECKUX 3HAHUHN C TOHATHAMU U
NpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IpPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAHHSA CYHIIHOCTH MAaTE€pPHAIBHOIO €AWHCTBA MMPA, UCIOJIb30BAaTh CUCTEMHBIC 3HAHUA II0



OpPraHUYeCKON XUMHHU 11 OOBSICHEHHS U MPOTHO3HPOBAHUS SBJICHUH, HMEIOIINX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHI: IPOBOJUTh PACYETBl MO XUMHUYECKUM (QOopMylIaM H
YPaBHEHMSIM XUMHUYECKUX pEeaKLHi C HMCIOJIb30BaHMEM (PU3MUYECKMX BEIMUYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOyKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUIl: NIPOrHO3UPOBATh, AHAJTU3UPOBATh U OLEHHUBATH C MO3ULMH
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M MIPOM3BOJCTBEHHOM JAEATEIBHOCTH
YeJIOBEeKa, CBA3aHHOM ¢ mepepabOTKOM BEIECTB, MCIOJIb30BaTh IOJyYCHHbIE 3HAHMUSA JUIA
IPUHSTHS TPAMOTHBIX PEIICHU IPOOJIEM B CUTYALIUSAX, CBSI3aHHBIX C XUMUEH;

Cc(OPMHUPOBAHHOCTE YMEHHUH: CaMOCTOATENBHO IUIAHUPOBATh U NPOBOAUTH XMMUYECKHH
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KMCIOPOJCOAEPIKALIMX OPraHUYECKUX BEIIECTB, peIIeHHE
HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHoro oOpallleHus C BelecTBAMU U J1TaOOpaTOpHBIM 000pyIOBaHUEM, (OPMYIUPOBATH
[eNb HCCICNOBAHUsS, TMPEACTABISATE B PAa3IUYHONM (QopMe pe3ynbTaThl SKCIEPUMEHTA,
aHaAJM3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOuro/iaTh MpaBUJa SKOJIOTHYECKU 1eJ1IecO00pa3sHOro MOBEACHUS B OBITY U TPYyIOBOM
JESTEIBHOCTH B IIEJIIX COXPAHEHUS CBOErO 37I0pOBbS, OKPYXAlOUIeW NPUPOAHON cpenbl U
JOCTHO)KEHUS €€ yCTOWYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBUS Ha JKUBBIE OPraHU3Mbl OIpPENEIEHHBIX
OpPraHUYeCKUX BELIEeCTB, HOHUMast cMblcia nokazatens [1JIK;

AQHIN3UPOBATh  LIEJIECOOOPA3HOCTh  NMPUMEHEHHUS  OpPraHMYECKUX  BELIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHUH: OCYLIECTBIATh 1I€JICHANPABICHHBIM IMOMCK XUMHYECKOM
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uMH(popmanuu, HMHTepHeT U JApyrue), KpUTHUECKU aHATU3UPOBATh XMMHUYECKYIO
uH(popMalnio, nepepadbaTbiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOM
3aJ1a4yeil.

11 kaace

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHU4IecKas XUMUsDH OTPaKaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: 0 MaTepUaIbHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBIICHUM MPUPO/IBI, O MECTE M 3HAYCHUH XUMHH B CUCTEME €CTECTBEHHBIX HAYK
u e€ ponu B OOECHEUYEeHWH YCTOWYMBOTO Pa3BUTHA, B PEIICHUU MPOOJEM HSKOIOTHUYECKOH,
OSHEPTreTUYECKOW ¢ TIMIIEBOM O€30MacHOCTH, B PA3BUTHH MEIUITUHBI, CO3JaHUH HOBBIX
MaTepHuaoB, HOBBIX HCTOYHUKOB SHEPTUH, B oOecreueHNU palMOHAIBHOTO
MIPUPOIOTIONB30BaHMS, B (DOPMHUPOBAHUH MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKKE
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOJIHON Ccpesie;

BJIAJICHUE CHCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOIOJATAroIINe
MOHSITHUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, H30TOIbI, AIEKTPOHHASI 000I0YKa aTOMa, S-
, p-, d-aroMHBIe OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToOMa, THOPUIM3AIUSL
aTOMHBIX oOpOWTaneil, WMOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHBb
OKHCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUTMYeCcKas, BOJOPOJIHAS),
KpUCTAJUITMYECKasi pPEelETKa, XUMHUYECKas pPEakilus, PacTBOp, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAs ~ JUCCOIMAINS, CTEMEeHb JUCCOIMAIMM, BOJOPOJHBIA  TIOKA3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTEIh, TEIIIOBOM 3(PPEKT XUMUUECKON PEaKINH, CKOPOCTh XUMHYECKON
peakiuy, XUMHYECKOE paBHOBECHE, TEOPHUHM H 3aKOHBI (TEOpUsS DJICKTPOJIUTHUYECKON
Juccouranuu, nepuoanueckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHHMS MAacChl BEILECTB,
3aKOH COXPAaHEHWs M MPEBPAIICHUS SHEPTUU NMPU XUMHUYECKUX PEAKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,



MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHWUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBIICHUI; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUH BELIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJISIPHOM ¥ HAJMOJEKYJISIPHOM YPOBHSX; INPEACTABICHUS O MEXaHM3MaX XUMHYECKHX
peaxkuui, TEPMOJUHAMUYECKHUX
U KMHETUYECKUX 3aKOHOMEPHOCTSAX MX IMPOTEKaHUs, O XMMHYECKOM PaBHOBECHM, pAaCTBOpPaxX U
JHCIIEPCHBIX cHcTeMaxX; (aKTOJOTMYECKHUEe CBEJEHHs O CBOMCTBAaX, COCTaBe, MOJYYEHUU MU
0€3011aCHOM HCIIOJIb30BAaHUH BAKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JESITeIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX IPUHLIUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OpMHPOBAHHOCTD YMEHMUI: BBIABIATD XapaKTepHbIe IIPU3HAKU
IOHSTHM, yCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE IOHATHS IIPU
ONMCAHUN HEOPIaHUYECKUX BEILECTB U X IPEBPAILCHHUI;

Cc(OPMHUPOBAHHOCTb YMEHHS UCIOJIb30BATh XMMUYECKYI0 CHMBOJIMKY MAJII COCTaBJICHUS
¢dopMyn BeIIeCTB M ypaBHEHMH XWMHYECKHX pPEaKLUUH, CHUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHagbHbIC Ha3BaHUSI OTJCIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMUSI OIIPENIEIATh BaJIEHTHOCTh U CTENIEHb OKHUCICHUSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHMSX, BHUJ XUMHUYECKOH CBS3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKas,
BOJIOPOJIHAs ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;

c(OPMHUPOBAHHOCT YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHUJA
XUMHUYECKON CBS3M U TUINA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIacCU(PUIMPOBATh: HEOPraHUYECKHE BEUIECTBA [0 HX
COCTaBy, XMMHUYECKHE PEaKLHH 10 Pa3IUYHBIM IMpHU3HAKaM (YMCIY U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa U JpPYTUe); CaMOCTOSTEIbHO BBIOMpPATh OCHOBAHUS U
KPUTEPHH IS KJIacCU(DUKAIIIHN N3Y9aeMbIX BEIIECTB U XUMUUECKUX PEAKIINI;

c(OPMHPOBAHHOCTh ~ YMEHHMS PACKPBIBaTh  CMBICI ~ HEpUoJMYecKoro  3akoHa  JI.
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHH: XapaKTepPH30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB U MOHOB
XUMHYECKMX  DJIEMEHTOB  IepBoro—uerBéproro nepuoioB Ilepumoauyeckoid  cucTeMbl
J.W. MenneneeBa, WCHONb3ysd MOHATHS «IHEPIETUYECKUE YPOBHM», «IHEPreTHUECKUE
HOJYPOBHUY», «S-, P-, d-aTOMHBIE OpOHMTaIN», «OCHOBHOEC W BO30YXIEHHOE DHEPreTUYECKHUE
COCTOSIHUSI aTOMay; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMUYECKUX HJIEMEHTOB U
UX coeauHeHuM no mnepuojam u rpynnam Ilepmommueckon cucremst [[. WM. Menneneesa,
BaJICHTHBIE BO3MO)KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMUCHIBATH) OOITNE XUMUUECKHUE CBONCTBA
BEUIECTB PA3JINYHBIX KJIACCOB, MOATBEP)KJIATh CYIIECTBOBAHUE TI'E€HETHUYECKOM CBSA3U MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX XUMHYECKHX
peaKkuuii;

c(OpMUPOBAHHOCTh YMEHHMSI PaCKpBIBaTh CYHIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii MOCPEICTBOM COCTABIICHHSI 3JIEKTPOHHOTO OajlaHCca 3THX peakIHif; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHHUS WX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHH; peaxkuui
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
AITIOMHUHMUS);

Cc(OPMHPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS XUMHYECKUX
peakuii ¢ y4€TOM HX OHHEPreTHUECKUX XapaKTEepPUCTHUK, XapakTep H3MEHEHUsSI CKOpPOCTU
XMMHUYECKON PEAKIMK B 3aBUCHUMOCTH OT Pa3IMUYHBIX (PaKTOPOB, & TAKXKE XapaKTep CMELICHHUs
XUMHYECKOTO PAaBHOBECHS T1OJ] BIUSHAEM BHEIIHUX Bo3nercTBuid (puniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMUYECKHE PEaKIMHU, JeKallie B OCHOBE
IPOMBIIIICHHOTO MOJYyYEHHUs CEpHOM KHCIOThl, aMMHakKa, oOOIlMe HayyHble PUHLUIBI
XUMHUYECKHX TIPOU3BOJCTB; LEIECOOOPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS COOTHOLIEHUS PUCK-TI0JIb3a;



c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHWUN O METOJIaX HAYYHOTO TO3HAHUS SBICHUN
MPUPO/IbI — HAOIOICHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeaabHbIA U MBICIIEHHBIH ),
UCIIOJIb3YEMBbIX B~ ©CTECTBEHHBIX  HayKaX,  yMEHUS IPUMEHSATh 3T  3HAHUS  NpHU
SKCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLUX MECTO B MPUPOJE, TPAKTUUECKON IEATEIIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISIBIISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHUSMU U
MPEICTAaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB il 0Oojiee OCO3HAHHOTO
MIOHUMAaHUs MaTepUAIbHOIO €IMHCTBA MUDPA;

c(hOPMUPOBAHHOCTh YMEHHSI IPOBOUTH PACUETHI: C HCIIOTH30BAHUEM TIOHATUN «MaccoBast
JIOJIs1 BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPAIMsI»; MAacChl BEllecTBa Wi 00bEMa ra3a 1o
W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM OOBbEMY OJHOTO M3 YYaCTBYIONIMX B PEAKIIUU
BEIIECTB; TEIUIOBOTO A (pekTa peakuu; 3HaU€HUs BOJOPOJIHOTO MOKA3aTelNsi pACTBOPOB KUCIOT U
HIeJIoueid ¢ M3BECTHOM CTETNEeHBIO TUCCONMANMU; Macchl (00bEMa, KONMMYECTBA BEIISCTBA)
MPOJIYKTa PEAKLMH, €CJIU OJHO M3 MCXOAHBIX BELIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccOBOH /10J1ei pacCTBOPEHHOIO BELIECTBA UM JaHO B U30BITKE (MMEET IPUMECH ); JOJIU BBIXOJ1a
MPOJYKTa PeaKuu; OObEMHBIX OTHOLIECHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJAUTH XHUMHUYECKUN
AKCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00OMeHa, TOTBEPKICHIE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPENIECICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelieHue
AKCIIEPUMEHTANIbHBIX 3a7a4u 1o TeMaMm «Metamibl»y u «Hemeramisl») ¢ coOMIOACHHEM MPaBUII
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eMb HCCIICNOBAHUS, TMPEACTABIATh B pa3indHOW (opMme pe3yabTaThl IKCIECPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHUI: COOJIIOIaTh TIPaBUiIa MOJIb30BAHUS XUMHYECKOM MOCYI0N U
1ab0paTOpHBIM 000PYAOBaHHEM, OOPAIIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU IO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, YKOJIOTMUECKHU 11eJIecO00pa3HOro MOBEIeHUS
B OBITY M TPYAOBOW JCATEIHHOCTH B IEJAX COXPAHEHHUS CBOETO 3/I0POBbs, OKpYKaroIen
IPUPOAHON Cpeapl U  JOCTHXKEHUS €€ YCTOWYMBOTO PAa3BUTHSA, OCO3HABATH OMACHOCTh
TOKCUYECKOTO JEHUCTBUS Ha JKUBBIC OpPraHU3Mbl ONPEACIEHHBIX HEOPraHWYECKUX BEIIECTB,
nonumasi cMbica nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIISITH I[€JICHANPABICHHBIA IMOUCK XHWMHYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit wuHpopmaruu, WHTEpHET W JApyrue), KPUTHUYECKH aHAIU3UPOBATH XUMUUYECKYIO
uH(popMallrio, iepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C MOCTaBIECHHOW y4eOHOM
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIIACC

Ne

HaumeHnoBanue pa3nennos u Tem

KonmuectBo yacoB

n/m yueGHoro npesvera Bcero | Kontposbphbie | Ilpaktuueckue
paboThI paboThl

Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH

1.1 | [Ipenmer opraHUYeCcKON XUMUH. 8 0 0
Teopust cTpoeHus! OpraHMYECKUX
coenquHeHuil A. M. Byrieposa

Pasznesa 2. YriieBoaopoanbl

2.1 | IlpenenbHble yriaeBOAOPOABI — 5 0 0
QJIKaHbI

2.2 | HempenenbHbie yriieBOAOPOIBIL: 14 0 1
QJIKEHBI, aJIKaJMCHBI, aJIKUHBI

2.3 | ApoMaTu4ecKue yriieBoJa0pO b 8 0

2.4 | IIpupoaHbIE HCTOYHUKH
YTJIEBOJIOPOIOB M UX NepepadoTka

2.5 | TamoreHnpou3BOIHBIE YTICBOIOPOIOB 4 1 0

Paznen 3. Kuciopoacoaepsxamme opranndecKue coenHeHust

3.1 | Couprsl. denon 11 0 1

3.2 | KapOoHuiabHbIe COSMHEHHUS: 21 0 1
aIbJeTUuABl 1 KeTOHBI. KapOoHOBEIE
kucinoThl. CiioxkHble 3¢upsbl. JKupsbl

3.3 | YrueBonsl 9 1 0

Pa3nea 4. Asorcoaepikamue OpraHu4ecKue coeJHHEHH

4.1 ‘ AMuHBI. AMUHOKHCIIOTHL. benku ‘ 12 ‘ 1 ‘ 2

Paznea S. BoeicokoMouieKkyJ/IsipHbIE COeIMHEHUA

5.1 | IImactmaccel. Kayuyku. Bonokna 6 0 1
OBUIEE KOJIMYECTBO YACOB 102 3 6
I10 ITPOTPAMME




11 KUIIACC

110 ITPOTPAMME

Ne HanmenoBanue pa3znenos u teM KonunyecTBo yacos
n/m yueOHoro npevera Bcero Konrponeabie | [Ipakruueckue
paboThl paboThl

Paznen 1. Teopernueckue 0CHOBBI XUMHU

1.1 | Crpoenue aromoB. [leproanueckuii 9 0 0
3akoH u [lepuoanueckas cuctema
XUMHUYECKUX dieMeHToR /1. .
Meunneneena

1.2 | Crpoenue BemecTBa. MHOTOOOpasue 11 1 0
BEIIECTB

1.3 | XuMuueckue peakuuu 19 1 3

Pasnen 2. Heoprannueckasi xumusi

2.1 | Meramutsl 31 1

2.2 | Hemeramusl 23 1

Pa3pea 3. Xumus 1 ;Ku3HbL

3.1 | Meronp! ITO3HAHUA B XUMUHU. XUMUA U 6 0 0
KU3Hb
OBILIEE KOJIMYECTBO YACOB 99 4 8
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