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1. HOACHUMTEJIBHAS 3AIIMCKA

AnantupoBaHHas pabodas mporpamma o ydyeOHOMY mpeamery «Xumus» (yriryoJieHHBIH
ypoBeHb) (mpeameTHast o01acth «EcTecTBEeHHO-HayuHbIe TPEIMEThI») (J1ajee COOTBETCTBEHHO —
nporpamma) paspadotana Ha ocHoBaHuu TpeboBanuiit PI'OC COO, ®OIT COO u ®I'OC CII0
JUTSL peayh3aiiy 00pa3oBaTeIbHON IporpaMMel 1o cnenuanbHoct 35.02.12 CamgoBo-napkoBoe
U JaHAmapTHOE CTPOMTENHCTBO BKIIIOYACT MOSICHUTENBHYIO 3aIllUCKY, COJEpKaHue O0y4eHus,
IUIAHUPYEMBIE PE3YNbTAaThl OCBOCHHS MPOTrpaMMbl 10 XHMHHU, TEMATUYECKOE IJIAHUPOBAHUE,
YCIIOBHS pean3aliy aIalTHPOBAHHOM paboueil mporpamMmel.

[TosicuutenpHasi 3amuMcka OTpaXkaeT oOIIMe Ledd M 3a7auyd  H3YYeHHUsS XUMHUH,
XapaKTEPUCTUKY TCUXOJIOTMUECKUX MPEANOCHIIOK K €€ HM3YYCHHIO OOy4YarolUMMUCS, a TakKke
MOJIXOJBl K OTOOpY cojaepikKaHUsl, K ONPEICNICHUIO TUIAHUPYEMBIX PE3YyJIbTaTOB U K CTPYKTYpe
TEMaTHUYECKOI0 IIIAaHUPOBAHHUSI.

CopnepxaHue 00ydeHMs] pacKpbIBae€T COJEp)KATEIbHbIE JUHUM, KOTOPbIE IMPEAararoTcs
JUTs1 00513aTEIBHOTO U3YUEHUSI Ha YPOBHE CPEIHEro 00111ero oopa3oBaHusl.

[Inanupyemble pe3yibTaTbl OCBOEHUS IPOrpaMMbl 110 XMMHMH BKJIIOYAIOT JMYHOCTHBIE,
METaIlpeIMETHbIE pe3yJabTaThl 3a BECh IEPHOA OOYYEHHS Ha YPOBHE CpEIHEro oOImero
o0pa3oBaHMs, a Takke MpeIMeTHble IOCTHXKEeHHs oOydaromierocs. HayuHo-meToauueckoi
OCHOBOH Uil pa3paOOTKU IJIAaHUPYEMbIX PE3yJIbTAaTOB OCBOEHHUS MPOTpaMMbl MO XHUMHUHU TS
YPOBHS CpETHETO O0IIET0 00pa30BaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B  pasmenax paboueld  mporpaMMbl  BBLIENEHO  Kypcugom  MPOQPECCHOHAIBHO
OpUEHTUPOBAHHOE COJIep)KaHHWE NpeaMeTa, HANpPaBIEHHOE HA HWHTETpalio0 C COJAEp)KaHHEM
o0mrernpohecCHOHATBHBIX JUCIUTUIMH U MTPO(HECCHOHATBHBIX MOYJICH.

XuMusi Ha YpOBHE YIIyOJIEHHOIO M3YyY€HHUS 3aHUMACT BaXXHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4qHOro oopa3zoBanus oOyuatouuxes 1 kypca CIIO.

B mnporpamme no xumuM HazHaueHue mnpeaMera "Xumus" monydaer MOAPOOHYIO
MHTEPIIPETALIMIO B COOTBETCTBUU C OCHOBomosararomuMu nosoxenusmu droc COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COAep KaHusl, pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
HNOAroTOBKHOOyUaromuxcsi. CBUAETENBCTBOM TOMY SIBISIOTCS CIENYIOIIHME BBINOJHAEMbIE
IpOrpamMMoil o XUMHUH (QYHKIHU:

MH(OPMALIMOHHO-METOUYECKas, pealu3alus KOTOpol  oOecredyrBaeT MOJy4yeHHUE
IPEJICTaBICHUS O LIENSAX, COJACp)KAaHUM, OOILIel cTpaTeruu OO0y4deHHs, BOCHUTAHUS U Pa3BUTHS
00y4aroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;

OpraHMU3alMOHHO-TIIIAHUPYIOIIAsl, KOTOpask MPeyCMaTPUBAET ONPEIEICHUE:

INPUHIUIIOB CTPYKTYPUPOBAHUS M TOCIEA0BATEIbHOCTH M3Yy4eHHUs yueOHOro marepuana,
KOJINYECTBEHHBIX U KAQUECTBEHHBIX €r0 XapaKTepPUCTHUK;

MOJXOA0B K (OPMHPOBAHUIO  COAEPHKATEILHOM OCHOBBI KOHTPOJIS UM OLEHKH
00pa30BaTEeNbHBIX TOCTHXKEHUH 00YyJalOLINXCsl B paMKaxX MPOMEKYTOUHON aTTeCTallHH.

[Tporpamma jy1st yriryOJI€HHOTO U3YUYCHHS] XUMHUH:

YCTaHABIIMBAE€T MHBApUAHTHOE IMPEJAMETHOE COJAEpKaHMEe, 00sf3aTeabHOe Al U3YYEHHS B
pamMKax OTAENbHBIX Npoduiiel, mpelycMaTpuBaeT paclpeesieHne U CTPYKTYpUPOBAaHUE €To IO
KJ1accaM, OCHOBHBIM COJIEp>KaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

JaeT MPUMEPHOE paclpeesieHue y4yeOHOro BpEeMEHH, PEKOMEHIYEeMOro i HU3y4YeHHs
OTJENIBHBIX TEM;

npeJularaeT NpUMEpPHYIO IMOCIE0BATENILHOCTh M3y4eHUsl y4eOHOro marepHuaia ¢ y4eToM
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;
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JaeT METOAMYECKYIO0 HHTEPIPETALMIO LIeJeH U 3a7a4 U3yYeHUs IIPeIMeTa Ha YIrilyOJIeHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpPEAHEro oOIero oOpa3oBaHUS,
COJIEp/KAaTEIbHOM  XapaKTEpUCTUKU  IUIAHUPYEMBIX  pE3yJlbTaTOB  OCBOEHHMS  OCHOBHOM
00pa30BaTeNbHON MPOTpaMMbl CpEeIHEro 00IIero oOpa3oBaHus (JINYHOCTHBIX, METAIIPEIMETHBIX,
IPEIMETHBIX), a TaKXE€ C Y4YETOM OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEJbHBIX JEWCTBUI
00yyJaroIerocs o OCBOCHUIO COJEPKAHUS IIPeAMETa.

Ilo Bcem mno3uumusM B INporpaMMme IO XMMHH IPEAYCMOTPEHA IPEEMCTBEHHOCTb C
0o0y4yeHHeM XMMUHU Ha YPOBHE OCHOBHOI'O 001Ero 00pa3oBaHus.

XuMHsT Ha YpOBHE YINIyOJIEHHOrO M3y4eHMsI BKIIOYAET YIIyOJIeHHBbIE KYpChl -
"Oprannyeckas xumus" u "OOmas u Heopranndeckas xumus". [Ipu onpenenenuu moaxoa0B K
0TOOpY M CTPYKTYPHOH OpTraHU3allMH COAEP)KaHUS ITHX KypCOB B IpOTrpaMMe MO XHUMHUH 32
ocHoBy npuHATH nonoxenuss ®I'OC COO o pazauuusx 6a30BOro U yriryOJIeHHOTO YpOBHEU
W3YYEHHUS IIPEIMETA.

OcHoBy conepkanust KypcoB "Opranumueckas xumuss" u "OOmmas M HeopraHudeckas
XUMHUA" COCTABISAET COBOKYIHOCTh IMPEIMETHBIX 3HAHUM M YMEHUH, OTHOCAIIMUXCS K 6a30BOMY
YPOBHIO M3y4d€HUs IpeAMeTa. JTa CUCTEMa 3HAHUU IOJIy4aeT ONPEIEICHHOE TEOPETUYECKOe
JIONIOJIHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMii  00BEM
¢axTonormueckoro marepuana. Ha yriayOneHHOM ypoBHE HM3ydeHHUs TmpeaMeTra obecreueHa
BO3MOXXHOCTh 3HAQUMTEJIBHOIO YBEIMYEHUs O0O0beMa 3HAHUH O XHMHUYECKHUX DJJIEMEHTax U
CBOWCTBaX MX COCJMHECHUI HAa OCHOBE PACHIMPEHHS U YrIIyOJIeHUs MPEACTaBICHUNH O CTPOCHUH
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKLUi, pacCMaTPUBAEMBbIX C
TOYKH 3PEHUS XMMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoauueckoro 3aKoHa u
[Tepuonuueckoil cUCTEMbl XUMMUYECKHX 3JIEMEHTOB OazupyeTcs Ha COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX MPEACTABICHUAX O CTPOCHUM aToMa. XMMHUYECKasi CBA3b OOBSCHAETCS C TOUYKU
3peHHs] PHEPreTHUECKUX HM3MEHEHHH NMpu ee 00pa3oBaHMM M pa3pyIIEHUH, a TaKKe C TOUKU
3peHHsl MEXaHU3MOB ee 00pa3oBaHus. M3yueHue TUIIOB peakuuii JonoaHseTcss (GOpMUPOBAaHHEM
NPEJICTaBICHUH 00 AJIEKTPOXMMHUYECKMX IpoLeccax M 3JIEKTPOJIM3€ paciulaBOB M pPacTBOPOB
BellecTB. B Kypce OpraHuyeckoil XMMHMH TPU PACCMOTPEHUU PEaKIUOHHOM CIOCOOHOCTH
COeIMHEHUN ynensercs oco0oe BHUMaHHE BOIPocaM 00 3JEKTPOHHBIX AP deKTax, 0O B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEeaKIHii.

B mnnane ¢opmMupoBaHHMs OCHOB HAy4yHOIO MHPOBO33PEHHUS, OCBOCHHS OOIICHAaYyYHBIX
METOJIOB IIO3HAHMS U OIbITA MPAKTUYECKOTO NPUMEHEHHUS HayUYHbIX 3HAHUM U3y4eHHUE MTpeIMeTa
"Xumua" Ha yriyOJeHHOM YPOBHE OCHOBAHO Ha MEXKIPEIAMETHBIX CBA3SIX C Y4eOHBIMH
npeaMeTaMy, BXOISAIIMMU B COCTaB MpeMeTHBIX oOnacteil "EcTecTBeHHO-Hay4HbIe TpeIMeTsl",
"Matemaruka u nadopmaruka" u "Pycckuil s3bIk ¥ TuTeparypa'.

[Ipn u3ydenun ydeOHoro mpenmMera "Xumus" Ha yriyOJI€HHOM ypOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeit
NEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHMHHM Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKOM JESITEIbHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. Pemienue 3Toi 3agaun Ha yriyOJI€HHOM YpPOBHE H3Yy4eHUS
IpeaMeTa MpeArnoaaraeT peaau3aluio Takux eei, Kak:

(dbopmMHpoBaHUE TPEACTaBICHUI:

0 MaTepHaIIbHOM €MHCTBE MHUPA, 3aKOHOMEPHOCTSAX U MTO3HABAEMOCTH SIBJICHUN MPUPOJBDI,
0 MecTe XMMHH B CHUCTEME €CTECTBEHHBIX HAyK U €€ BeyIlel posid B 00ecTieYeHUH YCTOMYUBOTO
Pa3BUTHSI YETIOBEYECTBA: B PEIICHUHU MPOOJEM SKOJOTHUYECKOW, YHEPreTHUYECKONW M IHIEBOU
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0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, CO3JaHUU HOBBIX MaTepUaOB, HOBBIX HCTOYHUKOB
DHEpruM, B OOECMEYeHWH pAIMOHAJIBHOTO MPUPOIOIOIB30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUST W OOIIeH KyJIbTYpbl 4YEJIOBEKa, a TaKXKe JKOJOTHMYECKH OOOCHOBAHHOTO
OTHOILICHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN Cpe/Ie;

OCBOCHHUE CHUCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOM COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA: PyHIAMEHTAIbHBIX MOHSATUH, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX MPEACTABICHUI O CTPOSHUH BEIIECTBa Ha PAa3HBIX YPOBHSAX - aTOMHOM, MOHHO-
MOJICKYJISIPHOM, HaIMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX M KMHETUYECKUX 3aKOHOMEPHOCTAX
MPOTEKaHUs XUMHUYECKHX peaKlIHid, O XMMHYECKOM PaBHOBECHH, PAaCTBOPaX U TUCHEPCHBIX
CUCTeMax, 00 OOIIMX HAYYHBIX MPUHITUIAX XUMHUYECKOTO MPOU3BOICTBA;

(dbopMupoBaHHe y 00y4arOIUXCs OCO3HAHHOTO TOHUMAaHUSI BOCTPEOOBAaHHOCTH CUCTEMHBIX
XUMHUYECKHUX 3HAHUH i1 OOBSICHEHHsS KIFOYEBBIX HUJEH W MPOOJIeM COBPEMEHHOW XWUMUU, JUIS
OOBSICHEHUSI M TPOTHO3UPOBAHMS SIBJICHUM, MMEIOUIUX €CTECTBEHHO-HAYUHYIO MPUPOAY;
rPaMOTHOTO pelIeHus] MpoOIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS, aHAJIN3a U OLIEHKH C
MO3UIUI  DKOJIOTUYECKOW O€30MacHOCTH TOCIEACTBUI OBITOBOM M  MPOM3BOACTBEHHOMU
NESTEIIbHOCTH YeJOBEeKa, CBS3aHHOM C XHWMHUYECKUM MPOU3BOJCTBOM, HCIIOJIB30BAHUEM U
nepepaboTKO BEIIeCTB;

yrayOJIeHne TMPEACTaBICHUH O HAYYHBIX METOJaX IIO3HaHUs, HEOOXOIUMBIX IS
npuoOpeTeHus yMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIC, B MPAKTHUECKOM JIEATETLHOCTH U TTOBCEHEBHOM JKU3HHU.

B mnnane peanmzanuu mepBOOYEPENHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIMIMX (YHKIUMA
LEJIOCTHOW CHCTEMBI CpEeIHEro oOiero oOpa3oBaHus MpHU U3ydeHUU npeamera "Xumus" Ha
yriayOJIeHHOM YPOBHE 0COOYIO aKTyalbHOCTb IPHOOPETAIOT TaKue IIeNIM U 331a4H, KaK:

BOCIIUTAHHE YOEKJEHHOCTU B MO3HABAEMOCTH SIBICHUI NPUPOJIBI, YBAXKEHHUS K MpOIecCy
TBOPYECTBA B 0OJIACTH TEOPETUUYECKUX U MPUKIATHBIX UCCIEIOBAaHUI B XUMHH, (POPMUPOBAHHE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOyuaromuxcsi, (OpMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa3oBaHHUIO U
HENPEePHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO YCHEIIHON MpodeCcCHOHAIbHOW M OOIIECTBEHHOMN
JESTENIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 3A0POBOM
o0pa3e XH13HU;

dbopMUpOBaHHE YMEHHMH W HABBIKOB Pa3yMHOTO MPUPOJONONB30BAHMS, PA3BUTHE
OKOJIOTUYECKON KYJIbTYphl, MPUOOPETEHHE ONbITa OOIIECTBEHHO-TIONE3HON HSKOJIOTHUUECKON
JeSATeTLHOCTH.

ILlennocmmuoie opuenmupuol 6 00yuenuu yueOHoMy npeomenty
«Xumusay 0aa odyuarowuxca ¢ HapyuieHuem cayxa

Vuebnas oucyuniuna «Xumusy uepaem 6ajxcHyI0 poib 6 NUYHOCMHOM U KOZHUMUBHOM
DaAs3sUmMuU  2nyXux 00YUAIOWUXCS, COOelUCmEYsi (QOpMUPOBAHUIO 6 UX CO3HAHUU XUMUYECKOU
KapmuHvl MUupa, pazeumuio Hay4Ho20 MUpOo8033peHUsl 8 YETOM.

bnazooapa xumuueckomy obpazosanuio y obyuarowuxcs ¢ HapyuieHuem  Ciyxd
co30alomesi Omuémaugvle NPeoCcmasieHuss OMHOCUMENbHO PONU XUMUU ONS PeuleHus MHO2UX
npoonem, cmoawux nepeo Yeno8e4ecmsom: MeOUYUHCKUX, IKONOSUUECKUX, NPOOOBONbCIMBEHHbIX,
coipbeswlx U unblx. IIpuobpemaemvlii 00y4arOWUMUC 00BEM XUMUYECKUX 3HAHUU HE0OX0OUM UM
OJisl 0811A0EHUSl COYUANbHLIMU KOMNEeMeHYusMU. IMmo 6 NOJHOU Mepe KACAemcsi O0C8OeHUS
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cnocobos 0e30nacHo20 NogedeHuUss 6 NOBCEOHEeBHOU JCUSHEHHOU Npakmuke, 0002aujeHus
npeocmasieHuti 0 300P08OM 00PA3e HCUZHU.

bnacooapsa uzyuenuro xumuu obyuarowuecs ¢ HapyuwleHuem Cayxa 3HAKOMAMCA C
MAMEPUATLHLIM €OUHCIMBOM BeUJeCME OKPYICAIOWe20 MUpd, ¢ 00YCI08IEHHOCMbIO CBOUCME
gewecms ux cocmagom U CmpoeHuem, HO3HABAeMOCMbI0 U NPeoCcKa3yemMoCmblo XUMUYECKUX
saenenutl. Osnadenue QyHOAMEHMATbHLIMU 3HAHUAMU NO XUMUU, BKIIOYASL XUMUYECKUe Meopul,
3aKOHbl, hakmvl, NOHAMUSA, CUMBOIUKY U Op., NO3BOIAEN BbIpAOAMBIGAMb ) 00VUAIOWUXCA C
HapyuleHuem Cayxa adekeamHvle NpeoCcmasienus o0 CoCmage 6ewecms, Uux CmpoeHul,
npespaujenusx, Ucnoib308anuu Ha npakmuxe. Kpome moeo, na ocnoge smux sHaHuii 0co3Haom
ONACHOCMb, KOMOPYIO MO2Y NPEOCMABIAMb XUMULECKUE 8elYeCmEd U NPOYecChl.

Coodeporcanue Kypca Xumuu AGNAEMCSA  BANCHLIM U 0N YCHEUHO20 OCBOCHUs.
NPOCPAMMHO20 MAMEPUaId no Opyeum y4eOHbIM OUCYUNIUHAM eCIEeCMBEHHO-HAYYHO20 YUK,
051 MpoOodIceHUuss 00yYeHUss 6 Cucmeme HenpepvleHo20 00pazoeanus, Osi NO020MOBKU
mpyoosoll 0esimelbHOCU — 6 CBA3U CO 3HAYUMOU PONbI0 XUMUU 6 HAYYHO-MEXHUYEeCKOM
npoepecce, cOBPeMEeHHOM NPOU3BO0CHEe, HAYKe.

B yenom, yennocmnoe 3nauenue yuebnoeo kypca «Xumusy 3aKniodaemcs 8 mom, Ymo oH
cooelicmayem 800PYHCEHUI0 00VUAIOWUXCS C HAPYUWEHUEM CIYXA HAYYHbIM Memo0OM NO3HAHUS,
8 COOMBEMCmBUU ¢ KOMOPbIM NPOUCXOOUmM Npuodpemenue 0O0bEeKMUBHLIX 3HAHUL 00
OKpydHcaloujem mupe.

Memoouueckue nooxoowl peanuzayuu yueono20 npeomema «Xumus) 0na
ofyuarowuxcsa c HapyuieHuem cayxa

Hzyuenue xumuu cnocobno sHecmu peuiarowuil 6K1a0 6 GopmMuposaHue ecmecmeeHHo-
HAYYHOU epamomuocmu ooyuarowuxcs ¢ Hapyuenuamu ciyxa. OOHo8peMeHHO ¢ dMum OaHHbLU
Kypc obnadaem KoppeKYUuOHHO-PA36UBarOwell U 60CRUMAmMeNbHOU HANPABLEeHHOCIbIO.

B coomeemcmeuu co cneyughuxoii odopazosamenbHO-KOPPEKYUOHHOU pabomuvl 6 Xooe
VPOKO8 XUMUU NPedyCMampueaemcs npeodvseieHue epOaibHblX UHCMPYKYUU, HOCMAHOBKA
CNIOBECHBIX 3A0ay, NOOYHCOeHUe 00YUAIWUXCA K PACCYHCOEHUAM 6CLYX, KOMMEHMUPOBAHUIO
BbINOIHAEMBIX OeUCmBUll (6 m.u. no pesyibmamam 1ab6opamopuvix onvimos). Ilpenodasamens
00J191CeH €030a8amb YCIOBUS, NPU KOMOPBIX Y 00Y4arOWuxcs ¢ HapyuwieHuem ciyxa oOyoem
B03HUKAMb NOMPEOHOCMb 6 peuesoM O0OweHUuUU 6 C6s3U C NIAHUPOBAHUEM ONbIMOG,
obcyscoeHuem oelucmaus psaoa XUMU4eckux 3aKoHO8.

Xumust kax yueOHas OUCYUNIUHA UMeem BOCHUMAamenbHylo HanpaeieHHocmy. [lo3nasas
ceolicmea eewecms, 3HAKOMACL C UX NpespawjeHusiMU, obyuarowuecs ¢ HapyuleHuem ciyxa
YUamest MbICAUMb  JI02UMECKU, d NOCPeOCMmBOM J1abOPAMOPHbIX ONbIMOS, y 0byuarowuecs
8bIPAOAMBIBAIOMCSE  OMBEMCMBEHHOCMb,  MPY00Nodue,  COOPAHHOCMb, — HACMOUYUBOCD,
nompebHOCmMb  00800UMb Hayamoe 0elo 00 Kouyd. Buinonwss me unu uunvle 3a0aHus,
obyyalowuecss ¢ HapyuleHuem CIyXa OCO3HAIOM, 4mo HeOpedxicHoe OomHouieHue K pabome,
omcymemeue Ccocpe0OmoOYeHHOCMU He MOJbKO NpUsooum K NOAVYEHUI) HeO0ObeKmMUGHbIX
OaHHBIX, HO U Modcem Oblmb ONACHLIM 08 300p06bsa U HCU3Hu uenogexa. Ocywecmenss
OdesmenbHOCMb 6 2pynne, 8 NOOSPYNNAx, napax, ooyuaroujuecs y4yamcs OecKOHQOIUKMHbIM
cnocobam pewieHuss NPOOIEMHbIX CUMYAYUL, CHOPHBIX B0NPOCO8, NPUHAMUIO UHO20 MHEHUs,
V8adICeHUI0 K MmouKe 3peHusi 0py2020 4elo8exd.

Vuebnuiii npeomem «Xumusty cmpoumcs Ha OCHO8e KOMNIEKCA NPUHYUNOB.

Ipunyun nayunocmu omHOCUMCA K YUCTY OCHOBONoAazawux. B coomeemcmeuu ¢ num
APOUCX00UM YCMAHOBIEHUe ONPeOeNéHHO20 COOMHOUEHUSI COOEPHCAHUSA XUMULECKOU HAVKU U
Xumuy Kak yyeOnou oucyuniumsl. llpedvasnsiemviii 6 xo0e 00pa308amenbHO-KOPPEeKYUOHHOU
pabomul  mamepuan O00JdHCeH ObIMb O00CMOBEPHBIM, PACNOIA2AMb NOOJUHHLIM HAYYHbIM
obvsicHenuem. Ilpenodasamento credyem obecnedums «MPAHCHOPMaAyUI0»  OOHAYYHBIX
NpeoCmasieHull  00Y4arwWuxcs ¢ HapyweHuem Cciyxa 6 Hayunvle npeocmaegieHus. B
KOPPEKYUOHHO-00pA308AMENbHOM npoyecce He OO0NYCKAemcs 6ynbeapu3ayus, upe3mepHas
VAPOWEHHOCIb MAMEPUANA CO CCHLIKOU HA O0CODeHHOCmU 00yuarowuxcs, 00yclosleHHble
Hapywienuem  cayxa. Ilpenooasamenio xumuu ciredyem pyKogoOUmv  NO3HABAMENbHOU
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0eAmenbHOCMbIO  2YXUX  0OVUAIOWUXCS 8 COOMBEMCMEUU €  OOCMUNCEHUAMU —HAYYHOU
ncuxonoeuu, eKaOYas cypooncuxonozuio. Kpome moco, 6 coomeemcmeuu ¢ yKA3aHHbIM
npunyunom  credyem — obecneyums — CUCEMHOe — U3N0JCeHue  YuebHOo20 — Mamepuand.
CucmemamuyHocms umeem HenocpeOCmeeHHYI0 C653b C JIOUKOU CAMOU XUMUYECKOU HAVKU.
Kaowcowiii  anemenm npuobpemaemoco 3HaHUSA  C6:A3bI8AEMCA € UHbIMU  DJIeMEHMAMU,
nocnedyrouue ONUParmcs Ha npedvloyugue. Imo obecneyusaen 603MOANCHOCHb OCYUIeCMEAMb
HOO20MOBKY 00YHaAIOWUXCA C HAPYULeHUeM CIYXAd K 081A0eHUI0 HOBbIMU dleMeHmamu 3HaHul, a
makoice obecneyusams NpuoOpemerHue NPAKMU4ecKUx YMeHUutl U HABbIKO8, 6 MOM Hucje
He0bX00UMbLX 8 NOBCEOHEBHOU HCUSHEHHOU NPAKMUKE.

Ipunyun docmynnocmu onpeoensemcsi 00bEMOM Y4eOH020 Mamepuand, pe2yiuposanue
KOMOPO20 — OCYUWeCmenaemcss 6 COOMBEmMCmeUU ¢ UHOUBUOYANbHLIMU — OCOOEHHOCMAMU
00yYaOWUXcs, Ux CneyuarbHulMu odpazosamenvhivimu nompedonocmsamu. C yuémom O0aHHO2O
NPUHYUNG OA YCMPAHeHUus MpyOHOCmel, GO3HUKAIOWUX ) 00y4arowuxca npu 0C80eHUU
MeopemuyecKo20 Mamepuaid, OONYCKaemces NONYIsPHOE UZN0NACEHUE PAOA CLONCHBIX BONPOCO8
XUMUYECKOU HAYKU.

B npoyecce obyuenus xumuu npedycmampueaemcs ciedo8anuio NPUHYUny odecneyenus
CO3HAMENbHOCMU U  AKMUBHOCMU 3a CYEM B3AUMHOU OesamelbHOCU npenooagamens U
obyuarowuxcs. Cnedyem obecneuums 0COHAHUE KAANCObIM 00YUAIOWUMCS C HAPYULeHUeM CIyXa
mo2o, uYmo 3a Kax)coou ¢opmyniou eewecmea CKpvleaemcs 0oavbuias  UHGOpMayus
OMHOCUMENbHO €20 COCMABA, CMPOEHUs, CEOUCMS, 3a KANCObIM XUMUYECKUM YPAGHEeHUeM
cmoum peanvHulll Xumuueckuil npoyecc. B ceazu ¢ ¢ghopmanvHuim oceoenuem npocpammHozo
Mamepuaia no  XumMuu, HeOOCMAMKOM  3PUMENbHbIX NpeOCmasieHull o0  eewecmae,
INUZ0OUYECKUM NpOGedeHUeM pabombl HAO MeMAMmuYecKkou U MepMUHOIOSUYECKOU NIeKCUKOLL
VUeOHOU OUCYUNIUHBL 00YUAIOWUECs. C HAPYUIeHUEM CIYXd MO2YM HEeBEpHO O0CO3HABAMb U
«npuoymvieamuvy ceolicmsa eewecms. Hanpumep, coobwamv o mom, umo aumuil — A6Emcs,
eannutl — 2onyootl, cepa — cepas, bpom u bop — bapoosvie u m.n. NPOQPUIAKMUKA U YCMPAHeHUe
OWUDOOK MAK020 MUuna moxicem Obims obecneyena 3a C4ém COHAMeNbHO20 U MOMUBUPOBAHHOZO0
0C80€HUsL NpocpamMmMHO20 mamepuana no xumuu. OOHUM U3 BAJICHBIX (AKMOPO8 peanuzayuu
VKA3AHHO20 NPUHYUNA A6IIemcs obecnedenue npoyecca nepexooa 3HaHuu 6 yoexcoeHus. Imo
uepaem BadcHyio polb NPU OCE0CHUU OCHO8 XUMUU, UMeem CYUeCmBeHHoe 3HadeHue Ois
Gopmuposanus HayyHo2o Mupoeosspenus. brnacodaps oceoenuro npocpammHozo mamepuana
obyuaowuecst ¢ HapyweHuem Ciyxa O0NNCHbL OCO3HAMb, YMO 4el06eKYy OOCMYNHO YNpasieHue
XUMUYECKUMU NPEeBPAUeHUAMU Beuecms, NpeosudeHUe pe3yibmamos Npo8oOUMbIX Dearyuil.
Bce ucnonv3zyemvie Ha ypoxax 6uodbl OessmelbHOCmU Clledyen Opeanu308bleanms max 0Opazom,
umoowl coodelicmeosamby B0CNUMAHUIO CamocmosmenbHoCmu, CMUMYTUPOBAHUIO
NO3HABAMENLHOU U Peuedoll aKMUSHOCMU 00yYaiowuxcs ¢ HapyweHuem ciyxa. B xooe
YeneHanpasienHol  00pa306amenbHO-KOPPEKYUOHHOU — pabomsl  oOyualowuecs  OO0INCHbL
061a0e8amb CHOCOOHOCMbBIO 0CO3HABAMb Yelb, ONpedeisamsb 3a0aiu ce0ell OesimeIbHOCmU U
RYmMu ux OOCMUNCEHUSL.

Ipunyun HacnsoHocmu 6 0OyueHuu XUMuu HaAxooum GulpadiceHue 8 cO30anuu yciosutl,
CO0eUCmBYIOUUX 08NA0CHUI0 00VHAIOWUMUC C HAPYUIeHUeM CIyXa ONpedeéHHbIM 3andcom
006pazo6 xumuueckux o00vexmos. Haenaonocmv, A6144ACL HeOMbEMIEMOU Yepmol HAYYHO20
NO3HAHUS,, OCOOEHHO BaJdCHA 6 cucmeme 00OPA308aMENbHO-KOPPEKYUOHHOU pabomsl ¢
obyyalowumMucs ¢ HapyuwieHuem Cayxa, Oas KOMOPbLIX 3PUMENbHblll KAHal NOJy4YeHus
ungopmayuu s6agemcs 0cHO8HbIM. OOHOBPEMEHHO ¢ IMUM HALTAOHBIMU MO2Yym Oblmb He ce
3HAHUS, A MOJLKO UX OMeNbHble KOMNOHEHMbl, KOMOPble C8A3AHHbI C YY8CMBEHHbIM NO3HAHUEM,
00YCNI08NIeHbl  NPOYECCOM  CO30aHUsL  ONpeodeleHHbIX  00pazos. Opeanu3ys U peanusys
00paz06amenbHO-KOPPEKYUOHHYIO pabomy, npenooagameb XUMuu 00IxHCeH 000U8AmMbCs mMo2o,
umobvl cozoasaemvle y 2AYXUX O0OVYAIOWUXCSA NPeOCmasieHuss U Qopmupyemvle NOHAMUSI
0a3uposanucy Ha BOCHPUAMUAX, NOIYUAEMbIX 6 X00e HAONOO0eHUs Beuecms, XUMUYECKUX
npoyeccos, uzyueHue KOmopuvlx npedycmompero npozpammon. OcHo8y Hacia0H020 00yueHus
XUMUU COCMABNAIOM Cedyouyue NOJOHCEHUL:



— obecneyenue HenocpeoCmM8eHHO20 8OCNPUAMUS 0OYYAIOUWUMUCS U3YUAEMBIX BEUeCms,
XUMUYECKUX PeaKyull, NPOU3800CHEEHHbIX NPOYECCOB,

— obecneuenue 60CnpusMuUs 00YUAIOWUMUC NOO PYKOBOOCHBOM NPenooasamelis Xumuu
He Camux sigleHull, mex Uil UHbIX NPeOMemos, a UX 0OPA3HbIX U CXeMAMUYECKUX U300PAdCEHUT
(6 6ude mabauy, cxem, pomoepagpuil, kapm, mooenet, MaKemos u op.) U ONepupoBaHue UMuU.
Ilpu  eocnpusmuu  00pa3HLIX U  CXEMAMUYECKUX U300PAdCeHUll  AGNEeHUll, NpeoMenos
obyyalowuecs npuobpemarom npeoCmagieHuss O HUX CO 3HAYUMENbHbIM — yuacmuem
soobpadicenus. Haensionocmo 6 yenom ompasicaem 00HY U3 OCHOBHbIX JUHUL NPoYecca 00y4eHus
Xumuu 6 cucmeme 006pA308aMeENbHO-KOPPEKYUOHHOU pabomvl, onpeodensem OMmHOUleHUue
00YYaAOWUXCSL C HAPYULEHUEM CIYXA K BOCHPUHUMAEMBIM 00bEKMAaM.

Ipunyun  obecneuenus c6A3U meopuu ¢ NPAKMUKOU mpeOyem  peanuzayuu
NOAUMEXHUYECK020 N00X00a npu odyuenuu xumuu. O3HaKomienue 00yyanuuxcs ¢ Hapyuenuem
CYXA C BANCHBIMU MEXHONOSUHECKUMU NPOYECCAMU HYICHO OCYWeCmensams Ha Oasze pauee
0CB0EHHO20 MeopemuiecKko20 mamepuaid. BadicHbim makdce A61Aemcs  03HAKOMJIEHUe
00yyawuxcs co cneyupurkol npogpeccuoHanbHol 0esamenbHOCU YYEHbIX, UHNMCEHEPO8 U
pabouux, Komopule 3ausAmbl KaK 6 XUMUYECKOU NPOMbIULIEHHOCIU, MAK U 8 CMENCHbIX 001ACTSX
npou3B800Cmed, Hanpumep, 8 azponNpPOMbLULIEHHOM KOMNLEKCe.

B coomeemcmeuu ¢ npunyunom paseusaioweco obyuenusi mpebyemcs obecneyusams
cmawnosiienue NO3HABAMENbHLIX CNOCOOHOCHEN 00YYAIOWUXCA C HAPYWEHUeM CTYXd, YNpasieHue
memMnamu U  COOEPICAHUEM UX XUMUYECKO20 pa3sumus 3d CYém COOMBEnCmeyouux
6030elicmeuti u coboenus psaoa yciosuil. B wacmuocmu, credyem cmpoumsv npoyecc 00yueHus
XUMUU HA NOCUTbHOM YPOBHEe NPU  OOHOBPEMEHHOM CIMUMYIUPOBAHUU  MbLCAUMENbHOU
aKmugHocmu  ooyuarowuxcs, Qopmuposanuyu  yMeHull 00BACHAMb U  HPOSHO3UPOBAMb
KOHKpemmuble Xumuieckue hakmol, 00yueHuu 6bl0eeHU0 CYmu meopemudeckux noiodceHul. B
OAHHOI CBA3U Cledyem HA XUMUYeCKOM Mamepuaie 0becneyusams osiadenue 00y4arouumucs ¢
HapyuleHuem Ciyxa Npuémamu YMCMEEHHbIX Oelcmeull: abcmpasuposanuem, CpasHeHueMm,
0006wenuem. [lannvie npuémuvl npedcmasnsaiom cobou cpeocmeo pazeumus U aKmueuzayuu
nosHasamenvbHou OesmenvHocmu ooOyuaowuxcs. Kpome moeo, x uucity makux cpedocms
OMHOCAMCS 8UObL OesIMENbHOCMU, C8A3AHHbIE!

— ¢ BbINOJHEHUeM UHMOPMAYUOHHO-TOSULECKUX VYIPANCHEHU U PA3HbIX  6UO08
CamMoCmosmenbHblX pabom (¢ y4eOHUKOM, CHPABOYHOL TUMepamypotl);

— ¢ pewieHuem u cocmasieHuemM 3a0ay (npexcoe 6ceco, UMEWUX NPOU3BO0CMEEHHOEe
cooepacanue unu mpeoyrowux IKCNepUMeHmailbHO20 NOOMEEPHCOCHUS),

— C BbINOIHEHUEM NPAKMUYECKUX U 1AO0PAMOPHBIX pabom;

— € N0020MOBKOU 00KIA008, pehepamos, ¢ 0ghopMIeHUeM MAMePUaiIo8 IKCKYpCUll;

— C U320MOGIeHUeM HARTISLOHBIX NOCOOUL, CMEeHO008, NPUbOpo8, Mooeell.

B yucne munog 3adanuii npedycmampusaemcs 6blcOKUll yOeIbHblll 6eC MAKUx, Komopbwle
mpebyiom aKkmuHo20 UCHOIb306AHUSL CLOBECHOT Peyll.

Ipunyun  OesamenrbHOCMHO20  NOOX00a  OMpaAdXdcaem OCHOBHYIO — HANPABLEHHOCHb
COBPEMEHHOU CUcmembl 00pa308anusi 00y4aOWe2ocss ¢ HapyweHuem cayxa, 6 KOmopoll
0esAmenbHOCIb PACCMAMPUBAECS KAK NPoyecc GOopMUpo8aHusi 3HaHUull, YMeHUll U HABbIKOG U
Kax yenosue, obecneuusarouyee KOPPEKYUOHHO-PA3BUBATOUVIO HanpaeieHHoCmb
obpaszoseamenvroco npoyecca. Ocoboe mecmo 6 peanruzayuu OAHHO2O NPUHYUNA OMBOOUMCS
NPEOMEeMHO-NPAKMUYECKOU  0esIMmeNbHOCMU, KOMOopas paccmMampugaemcs Kak Ccpeocmeo
KOPpeKyuu U KOMNEHCAYuu 6ceX CMOPOH NCUXUKU 00y4aoue2ocs ¢ HapyweHuem ciyxa — 8
COOMEEemMcmauUU ¢ NCUXOJI02UYECKOL meopuell 0 0esimelbHOCMHOU 0emepMUHayUuU NCUXUKU.

Ipunyun eouncmea o0OyueHUs XUMUU C pA3BUMUEM CIO08ECHOU peyu U Hepeuesbix
ACUXUYECKUX NPOYecco8 00YCNo6NeH CMPYKMYpOU HApyuweHus, 0codbiMu o0pazosamenbHbiMu
nompeOHoCmAMU 00YYAIOWUXCA C HapYyUWeHueM ciyxa. B coomeemcmeuu ¢ smum 6 xooe ypokog
mpebyemcs yoensams HUMAHUe padbome HAO XUMUYUECKOU MePMUHON02Uel, PACUupams 3anac
MoOenell U 8APUAHMOB BbICKA3LIBAHUL, COOMBEMCMEYIOWUX COOEPIHCAHUIO YUeDHO20 Kypcd.



Osnadenue co8ecHoll peuvio 8 X00e YPOKO8 XUMUU AGNAEMC S YC08UeM OalbHele20 U3y4enus
MO OUCYUNTIUHBL, A MAKIHCE OCBOCHUSL WUPOKO2O KPY2ad XUMUYECKUX NOHAMUIL.

B npoyecce ypoxos xumuu mpedyemcsi 00HOBpeMEHHO C pa3eumuem CIO08eCHOU peyu
obecneyusamnv pazgumue y 00y4aouWUxcs ¢ HapyweHuem ciyxa Opyeux NCUXuyeckux npoyeccos.
B uacmmocmu, npedycmampusaemcsi pyKo8OOCMBO —BHUMAHUEM  O00YUAIOWUXCA — Yepe3
HOCMAHOBKY U AHAU3 Y4eOHbIX 3A0ay, a MAK’ce COCPeOOmoyeHue U N000epI’CAHUe BHUMAHUS 34
cuém npueneyeHuss cpeocms HA2AA0HOCMU, OOCMYNHBIX NO CMPYKMype U COOEPHCAHUIO
ClosecHblx uHcmpykyuil. Pazeumue namsamu obecneyusaemcs NOCpeOCmeom COCMABIeHUs. CXeM,
aunanusa cooeporcanus maobauy u op. Paseumue mviunenus u e2o onepayuii obecneuusaemcs 3a
cuém YCmanosienus nocied08amenbHOCIU BbINOJHEeHUsT OeUCMmEULl, NPUYUHHO-CLe0CEEHHbIX
cesazeti u Op. B obpazosamenvrno-koppexkyuonnou pabome credyem coenamsv axKyeHm Ha
pazeumuu Yy 00YYAOUWUXCA  COBECHO-T02UYECKO20 MblUuLIeHUs, 0e3 Ye20 HeBO3MOIICHO
HOJIHOYEHHO PACCyrHcoamp, 0eams 8bl800bl, OCYUWECMEIAMb 8blOBUNCEHUE U NPOBEPK) SUNOME3.
B Oanmnoti ceszu npocpammHulil Mamepuan OONNCEH U3NA2aAmbCsi Npenooasamenem sCHO,
noCcne008amenbHo, € BKIIOYeHUeM Ccucmemvl apeymenmos. Baogwnas ponv 6 pazeumuu y
00yYaIOWUXCcsl ¢ HapywleHuem CIyXd —CLOBECHO-I02UYECKO20 MbIUICHUS.  NPUHAOLEHCUM
00CyAHCOeHUIO U 8bl8eOEHUI0 (DOPMYI, MOOEIUPOSAHUIO NPAKMUYECKUX 3A0a¥ C NOMOWDBIO
Gopmyn, BLINOIHEHUIO BLIYUCTIEHULL U Op.

B coomeemcmeuu ¢ npunyunom  ummeHcugukayuu — peveeozo - 0OUjeHUs
(KOMMYHUKAMUBHOCIMU) Mpebyemcst co30anue Ha YPoKax XumMuu CUmyayutl peuesozo 00ujeHus.
s 2moeo 8ajxdcHO NpaKkmMukogamsv paziuyHvle @Gopmvl pabomvl 00YYAIOWUXCA: NAPAMU,
opucadamu u Op., Mo No360Jsem OCYyUeCcmeisms KOMMYHUKAMUBHOCIb Y4eOH020 Mamepuaid
u camotl opeamuzayuu pabomvl HA YpoKe, AKMUBUUPOBAMb MEPMUHOIOSUYECKUL CN08ADY,
COBEPULEHCINBOBAMb Y 00VHAIOWUXCSL C HAPYULEHUEM CILYXA YMeHUs. OOKA3bI8AMb, PACCyHcoamby,
Gopmynupoeams  bl600bl,  U3GNEKAMb U  AHAAUSUPOBAMb  UHDOPMAYUIO  XUMUYECKO20
COOEPIHCAHUSL.



2. COAEP)KAHUE OBYYEHUA

Oprananyeckasi XuMust

Tema 1. TeopeTnueckne 0CHOBbI OPraHHYeCKON XMMHMHU

[Ipenmer W 3HaYeHHWE OPraHUYECKOM XUMHM, NPEACTABICHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHCHUM.

DJNEeKTPOHHOE CTPOEHHME aToMa YIJIepoJia: OCHOBHOE M BO30YXAEHHOE COCTOSHUS.
BaneHTHblE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYecKasl CBSI3b B OPraHMYECKUX COCIUHCHMSIX.
Tunbsl rubpuau3anuy aTOMHBIX opOuTanel yriaepona. MexaHu3mbl 00pa3oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THUIIBI NepeKpbIBaHUsA aTOMHBIX opOuTaieil, 6- u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiHas cBsa3b. CrnocoObl paspbiBa CBs3ed B MOJIEKYJax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeO(HIe U AEeKTpoduIe.

Teopust crpoenuss opranuueckux coenuHeHuili A.M. byrmiepoBa u coBpeMEHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAUE€HUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIUHEHUM.
MornekynsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIUYHBIX BUIOB:
pa3BEpHyTasl, COKpall€HHas, CKEJICTHAs.

W3omepust. Bunbl n3omepun: CTpyKTypHasi, IpOCTPaHCTBEHHAs.

OnexkTpoHHble 3((EeKThl B MOJIEKyJlaX OpPraHMYECKUX COCAMHEHUH (MHIYKTUBHBIA U
Me30MepHBIi () (HEKThI).

[IpenacraBnenne o  kimaccuukanMd  OpraHMYecKUx  BemiecTB.  [lonstue o
¢yHknuoHanbHOW — rpymme.  ['omomorust.  I'omonormueckue  psnapl.  Cucremarnueckas
HoMeHKknatypa opranundeckux coenuHeHuil (IUPAC) u TpuBHaibHble Ha3BaHUSA OTIENIBHBIX
IIPEICTaBUTEINIEH.

Ocobennoctu U KJIaccuuKanus OpPraHUYECKUX peaxuuil.
OKHCIUTENBHOBOCCTAHOBUTEIIBHBIE PEAKIIUU B OPTAHUYECKON XUMUH.

OKCIepUMEHTAJIBHBIE METO/BI U3YYEHUS BEUIECTB M UX IPEBPAILICHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKMX BEUIECTB W MaTepuajaMHd Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IUIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKHX BELIECTB.

Tema 2. Yeneeo000poowt

Ankanbl. ['OMonorudeckuii psij ankaHoB, oOmas Gpopmyia, HOMEHKJIATypa U U30MEpHsl.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, Sp3 -TMOpHIM3aIUs aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. Quauueckue coUCmea aiKaHos.

XVMUYECKHE CBOWCTBA AJIKAHOB: PEAKIIMM 3aMEILEHUS, N30MEPU3aLliH, IETUAPUPOBAHNS,
LUKJIN3al1H, IUPOJIN3a, KPEKUHTA, TOPEHUS.

Haxoorcoenue 6 npupooe. Cnocobul nonyuenusi u npumeHnenue aikaHos.

Huxnoankansl. O0mas Gopmyiia, HOMEHKIaTypa u u3oMepusi. OCOOEHHOCTH CTPOSHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
[UKJIOTE€KCaH ) [UKI0ANKaHOB. Cnocobbl nonyuenus u npumeHenue YuKioaIKaHos.

Anxensl. ['oMonoruueckuit paa ankeHoB, o01ias popmysa, HOMEHKIATypa. DJIeKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ] AJKEHOB, Sp2 -TMOpHAM3ALUS aTOMHBIX OpOHTanen
yriepoja, 6- U m-cBsizu. CTpyKTypHasi U reoMeTpudeckas (Luc-TpaHc-) uzomepus. Qusuueckue
CB0UCMBA ANIKEHO8.
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XUMUYEeCKHEe CBOWCTBA: PEAKIMM MPHUCOCAMHEHMS, 3aMEUICHUS B O-TIOJIOXKEHHUE MpPU
JBOMHON CBSI3M, NOJAMMepu3auuu M okucieHus. IlpaBuno MapkoBHukoBa. KauecTBeHHBIE
peakuyu Ha IBOWHYIO CBS3b.

Cnocobvl nonyuenusi u npumeHenue aiKeHos.

Anxamuensl.  Kiaccudukamms — ankaaueHoB  (CONMpsDKEHHBIE,  M30JIMPOBAHHEIE,
KymMynupoBaHHble). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHS M XUMHUYECKHMX CBOMCTB
CONPSKEHHBIX JHEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanusi CONpsKEHHBIX JTUECHOB.
Cnocobvl nonyuenus u npumeHeHue aiKkaoueHos.

Anxunbl. ['oMonornyeckuil psij ankuHOB, o0mas ¢popMyiia, HOMEHKIATypa U U30MEpPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opbuTanen yriepoaa. Qusuueckue ceoucmea aiKuHo8.

XUMHUYECKHUE CBOMCTBA: pEakUUHM MPUCOCIUHECHHS, IMMEpPU3AMU U TPUMEPHU3aALUU,
okucieHusa. KuCIOTHbIE CBOMCTBAa aJKMHOB, MMEIOIIMX KOHLEBYIHO TPOHHYIO CBS3b.
KauecTBeHHBIE peaKIK Ha TPOHHYIO CBSI3b.

Cnocobvl nonyuenus u npumeHerue alKUHOS.

ApomMartuyeckue yrieBoJoponbl (apeHsl). ['omonmormyeckuil psii  apeHoOB, o00Ias
dbopMyna, HOMEHKJIATypa U U30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHUE MOJIECKYJIbI
Oenzona. Quzuueckue ceolcmea apeHos.

XuMu4eckue cBoicTBa OEH30J1a U €ro rOMOJIOrOB: PEAKIUU 3aMEUICHHs] B O€H30JIbHOM
KOJbIIE U YIJIEBOJOPOAHOM paJHKaie, peakUMu IPUCOEAUHEHUS, OKHCIEHHE T'OMOJIOIOB
Oenzona. IIpencraBnenre 00 OpUEHTUPYIOIIEM JCHCTBUU 3aMECTUTENCH B OEH30JbHOM KOJIBIIE
Ha MIpUMepe aTKUIbHBIX PAIUKAIOB, KAPOOKCHUIBHON, THAPOKCUIIBHOM, aMHHO- U HUTPOTPYIIIIBL,
aATOMOB TaJIOTEHOB.

Oco0eHHOCTH XMMHUYECKUX CBOUCTB cTupona. [lomumepusamus ctupona.

Cnocobvl nonyueHus: u npuUMeHeHue apoMamudeckux y2iee000pooos.

Ipupoownwiii 2az. I[lonymusie negpmsanwvie 2azvl. Heghmo u eé npoucxooicoenue. Kamennuwlil
V201b U NPOOYKMbL €20 nepepabomxu.

Cnocobwl nepepabomku Hepmu: nepecoHKa, KpeKuHe (mepmudeckuil, KamaiumudecKuii),
pugopmune, nupoaus. Ilpooykmul nepepabomku Heghpmu, ux npumeHenue 8 NPOMbIULIEHHOCIU U
8 Obimy.

['eneTnueckas CBSI3b MEXKY pa3IMYHBIMU KJlacCaMu yTJI€BOJI0POJIOB.

DNEKTPOHHOE CTPOEHHUE TaJOT€HIPOU3BOJHBIX YTIIEBOAOPOAOB. Peakiuu 3aMenieHus
rajoreHa Ha Tuapokcorpynny. JleiicTBue Ha rajaoreHnpou3BOAHBIE BOAHOTO W CHUPTOBOIO
pacTBopa mEnoun. BzaumoneiicTBue NUrajJoreHaJkaHoB ¢ MarHueM U IIUHKOM. /M cnonv3osanue
2a102eHNPOUIBOOHBLX Y21e8000P0008 8 Oblmy, MeXHUKe U NPU CUHME3e OP2AHUYECKUX 8eUleCTNS.

OKCIEePUMEHTAIBHBIE METOJbl HM3YYECHMs] BEIIECTB M WX TMPEBpaAIICHUN: H3y4YCHHE
(GU3MYECKUX  CBOWCTB  YyIJIEBOAOPOJOB  (pacTBOPUMOCTH),  KAUE€CTBEHHBIX  pEaKIUil
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
nepMaHraHaTa Kajuus, B3aMMOJCICTBHE aleTuieHa C aMMHayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YTiepoja W BOJOpOJia B OPraHMYECKHUX BEIIECTBAX,
MOJlyuYeHUEe ATHIIEHA U H3Y4YCHHE €ro CBOWCTB, O3HaKomJieHHEe C Koyuiekuusamu «HedTe» u
«Yromp», ¢ oOpa3lamMu TIIacTMAacCc, Kay4yKOB U PE3WHBI, MOJCIUPOBAHHE MOJICKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Tema 3. Kucnopoocooepicaujue opzanudeckue cOeOuHeHus
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[Ipenensubie ogHOAaTOMHBIE cnUpThL. CTpoeHHe MosieKyd (Ha MpUMEpe MeTaHojda u
sTanona). ['omonoruueckuii psia, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
Qusuueckue ce0UCMEa NpeodebHblX 0OHOAMOMHLIX Cnupmos. BoIOponHBIE CBSI3U MEXKAY
MOJIEKYJIaMH CITUPTOB.

XUMHUYECKHE  CBOMCTBA:  peakuud  3aMEIICHUs,  JeTUApATallid,  OKHCICHHS,
B3aMMOJICICTBHE C OPraHUYECKUMU U HEOPraHUYECKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CIUPTHL. /lelicmeue 2maHona u mMemauona Ha opzanusm denogexka. Cnocooul
NONYYeHUs U NPUMeHeHUe 00HOAMOMHbBIX CNUPMOA.

[Ipocteie 3¢upel, HOMeHKIaTYpa U u3oMepusi. OcoOeHHOCTU PUINUECKUX U XUMUYECKHX
CBOMCTB.

Mmnozoamomnvie cnupmul — 3muneHIuKonb u enuyepur. OU3NUECKUE U XUMUYECKUE
CBOWCTBA: pEaKIMM 3aMEIICHHs, B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHACJIOTAMH, KAueCTBEHHAs pEakIysi Ha MHOTOATOMHBIC CHHPTHL. /lelicmeue Ha OpeaHusm
yenogexa. Cnocobvl nonyuenus u npumMeHeHue MHO20amoMHbIX CHUPTNOE.

®enon. CTpoeHHe MOJIEKYIIbI, B3AUMHOE BIUSIHUE THIPOKCOTPYIIBI U OEH30BHOTO AIpa.
Qu3suueckue ceoticmea ¢penona. OCoOOEHHOCTH XUMHUYECKHX CBOWCTB (eHona. KauecTBeHHbIE
peakiuu Ha Qenon. Toxcuunocmv @enona. Cnocobvl nonyueHuss u npumeHeHue ¢heroua.
Denonghopmanvoecudnas cmoua.

KapOoHunpHBIE COCOMHEHUS — QIBJCTUABI W KETOHBL. OJEKTPOHHOE CTPOCHHE
KapOOHHMIIBHON Tpymmbl. ['OMOJOrHYecKre psabl albICTHAOB M KETOHOB, oOmas ¢opmyna,
M30MEpHUs U HOMEHKIIaTypa. Qusuueckue ceolcmea aib0e2uo0s U KemoHos.

XUMUYECKHE CBOMCTBA aJbJCTUIOB M KETOHOB: peakiuu npucoenuHeHus. OKucieHue
aNbJIETH/IOB, KAueCTBEHHBbIE peaKIHH Ha aibAerufbl. Cnocobvl noayuewus u HnpuMeHeHue
anb0e2udos U KemoHos.

OnHOOCHOBHBIE Mpe/elbHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss M HOMeHKnarypa. @u3uueckue c8OUCMBA OOHOOCHOBHBIX
npeoelbHbIX KapOoHosvix Kuciom. BoIOpomHBIE CBS3M MEXIY MOJEKyJaMH KapOOHOBBIX
KHCJIOT.

XUMHYECKHUE CBOWMCTBA: KHCIIOTHBIE CBOMCTBA, peakius STepUUKAIUU, PEAKIUU C
Y4aCTHEM YTJIEBOJIOPOIHOTO PaTuKaa.

Oco6eHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI.

Ilonsamue o npousBo0HbIX KAPOOHOBBIX KUCIOM — CTLOACHBIX IPUPAX.

Mnozoobpazue rapoonogvix xuciom. (OCOOEHHOCTH CBOMCTB HENpeAETIbHBIX H
apoOMaTUYEeCKUX KapOOHOBBIX KHUCIJIOT, TUKApPOOHOBBIX KHUCIOT, TMIPOKCHUKAPOOHOBBIX KHUCIOT.
[IpencraBuTenu BBICHIMX KapOOHOBBIX KHUCIIOT: CTEapWHOBAs, MAJIbMUTHHOBAS KHCIIOTHI
Cnocobvl nonyuenus u npumenerue KapOOHO8bIX KUCIOM.

Crnoxusie 2¢upbl. 'omonmornueckuii psia, odmas Gopmyna, n3oMepus U HOMEHKIIATypa.
Du3nYeCcKre 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.

XKupsl. Crpoenue, puznyeckre U XMMUYECKHE CBOIMCTBA HUPOB: TUAPOJIU3 B KUCIOHW U
meaoYHoi cpene. OcobeHHOcmu C8OUCME JHCUPOB, COOEPHCAWUX OCMAMKU HeNnpeoelbHbIX
arcupnvlx Kuciom. Kupwl 6 npupooe.

Mbina kax conu vlcuiux KapOOHOBLIX KUCIOM, UX Molowee oelicmaue.

OO6mass xapaktepucTtuka yrieBofoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
MOJINCAXapHUIBI).
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Monocaxapuovl: enoxosa, hpyxmosa. Qusuueckue ceouUCmea U HAX0HCOeHUe 8 NPUpooe.
Domocunmes.

XUMHUYECKHE CBOWCTBA TJIFOKO3bl: PEAKLIHMH C YYaCTUEM CIHPTOBBIX W albIAETHIHOMN
TpyMIl, CHOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. llpumeHeHue TIIOKO3bI, €€ 3HAa4YeHUE B
JKU3HEACSTEIIbHOCTA OpraHu3ma.

Jucaxapuowi: caxaposa, manemosa. BoccTaHaBiuBamooIlde W HEBOCCTAHABIMBAIOIINE
mucaxapuabl. ['uaponus aucaxapunoB. Haxoowcoenue 6 npupooe u npumeHenue.

IHonucaxapuovl: kpaxmarn, enukozen u yennonoza. CTpoeHne MakKpoOMOJIEKYyJ Kpaxmala,
MJIMKOT€Ha W LEJUTI0N03bl.  Dusuyeckue c80UCMEA Kpaxmania u yeunono3vl. XAMHYECKUE
CBOMCTBAa KpaxMmasia: THUJIpOJM3, KAauyeCTBEHHAas peakuus C HOAOM. XHMMHUYECKHE CBOMCTBA
LEIJUTIOJIO3BL: THIPOJIN3, TOTy4YeHHE Y(PUPOB LEIUTION03bL. [IoHamue 06 UCKYCCMBEHHbIX 80I0KHAX
(uckosa, ayemamHulli WENK).

DKCIEepUMEHTAIBHBIE METOAbl U3YUCHUS! BEIIECTB M MX IMPEBPAILCHUM: PACTBOPUMOCTD
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJECHCTBHUE A3TAHOJIA C HATPUEM, OKUCIEHUE 3THIIOBOTO
CIIUpTa B ajbJeruj Ha pacCKAIEHHOW MEOHOW IPOBOJIOKE, OKHCJIEHHE STUJIOBOIO CIHPTa
TUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHUE BUIAEOMATEPUAJIOB), KAUECTBEHHbIE PEaKIUU Ha
anpAeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcuaom meau(Il)), peakums raunepuHa
¢ ruapokcunoM Meau(ll), xumudyeckue cBoicTBa pacTBOpa YKCYCHOM KHUCIIOThI, B3aUMOJICHCTBIE
pactBopa TI0K03bI ¢ Tuapokcunom Menu(ll), B3aumopeiicTBue kpaxmajiaa C HMOJOM, PEIICHHE
AKCIIEPUMEHTAIbHBIX 3aj1a4 110 TeMaM «CrupThl U GpeHobl», «KapooHoBbie kucioTel. Cil0KHbIE
pUPBD».

Tema 4. A30mcooepircanjue opzanuyeckue coeOuHeHus

AMUHBI — OpraHM4eckue NpOU3BOJHBbIE amMmuaka. Kiaccupukanuss amMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbBIC, BTOPUYHBIE U TpeTu4yHble. CTPOECHHE MOJEKYI,
oOmras ¢opmyna, u3oMepus, HOMEHKJIaTypa U (pU3nMvecKkre CBOWCTBA. XUMHUYECKOE CBOICTBa
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWCTBA, alKUIUPOBAHUE, B3aMMOICHCTBHE MEPBUYHBIX
AMHUHOB C a30TUCTON Kuca0Toi. CoNM alKUIaMMOHHSL.

AHWJIIMH — TPEJICTAaBUTENb aMHUHOB apomarudeckoro psjga. CrpoeHue aHUIMHA.
B3anmHoe BiamsiHUME TPy aTOMOB B MoJeKysne aHuinHa. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB
anunuHa. KauecTBeHHbIE peakIiy Ha aHUJIUH.

CrniocoOsl moy4YeHusl U MpUMeHeHue anudatudyeckux amMuHoB. [lonydyeHue aHunMHa U3
HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u  u3omepusi. OTaenbHble MPEACTABUTENH  O-
AMUHOKHCIIOT: TJIMIMH, alaHuH. Dusuueckue c8olucmea amMuHOKUCIOmM. XUMAYECKHE CBONCTBA
aMUHOKHCIIOT KaK aM(OTEpHBIX OpPraHMYECKUX COCIUHECHHM, pPEaKIus ITOJUKOHICHCAIINH,
oOpa3oBaHHe MENTUAHON CBI3U. buonocuueckoe snauenue amunoxkuciom. CHUHTE3 U THAPOIU3
TN TH/IOB.

benku xax npupoomnvie nonumepwl. Ilepsuunas, emopuunas u mpemuuHas cmpykmypda
benkos. Xumuueckue ceolicmea 0enko8: cUOpOIU3, OeHAmypayus, KaiyecmeeHHuvie peakyuu Ha
benxu.

DKCIEepUMEHTAIbHBIE METOJIbl WM3Y4Y€HHUs BEUIECTB U MX MPEBpPAILCHUN: PACTBOPEHUE
0enkoB B BOJIe, AeHATypanus OEIKOB MPH HArpeBaHHUH, [IBETHBIE PEAKIIMH Ha OENKH, pelieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)Kallie OPraHWYEeCKUEe COCAUHEHUS» U
«Pacno3HaBaHNe OpraHUYECKUX COCAMHEHUID.

Tema 5. BoicoKoMOEeKyApHbBIE COCOUHEHUSA
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OCHOBHBIE NOHATHA XUMHH BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUHN, CpelHsAs MoJeKylsipHas Mmacca. OCHOBHbBIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOJIMMEPU3aIUs U TOJTMKOHCHCAITHS.

THonumepnvie mMamepuanbi. IInacmmaccuo (norusmu.ien, NONUNPONUTIEH,
NONUBUHUNIXTIOPUO, ROAUCMUPOA, NOTUMEMUIMEMAKPUIAM, nonukapoonamat,
noausmunenmepegpmanam). Ymunuzayus u nepepabomka niacmuxa.

Onacmomepwvl:  HaAMypanbuvlll KAy4yK, CUHmemuueckue Kayuyyku (0ymaoueHogulii,
XJLOPONPEHOBbLIL, U30NPeHOo8blll). Pe3una.

Bonokna: mnamypanvuvie (xn0nox, wepcmo, WENK), UCKYCCMBEHHblE  (BUCKO3A,
ayemamHoe 60J10KHO), CUHmMemuyeckue (KanpoH u 1aécam).

DKcIepUMEeHTaIbHbIE METOJIbI N3YUEHHS BEIECTB U UX MPEBPALCHUI: 03HAKOMIICHHE C
o0pa3aMu MPHUPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAacC, Kay4yKOB, peIICHUE
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «Pacro3HaBaHue m1acTMace ¥ BOJIOKOH.

Pacuérnrble 3amaun

Haxoxaenue MonekyiasipHOd (opMysbl OpPraHHYECKOro COEJUHEHHUS 110 MAacCOBBIM
JOJSIM  3JIEMEHTOB, BXOJALIMX B €ro COCTaB, HAaXOXJIEHHE MOJIEKYJIIpHOH (hopMyIibl
OpPraHUYECKOro COeIMHEHMs 110 Macce (00bEMY) IPOAYKTOB CTOPAHUs, 10 KOJIMYECTBY BEIIECTBA
(Macce, 00bEMY) TIPOAYKTOB PEAKIIMU W/WIIM MCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOM
(GOpMyIBI OPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHMX CBOWCTB WM CIIOCOOOB
MOJTyYEHUsI, ONIPEIeNICHHE JOIH BBIX0/1a TIPOIYKTa PEAKIIUU OT TEOPETHUECKH BOSMOXKHOTO.

Me:sknpeamMeTHbIe CBS3H

Peanu3anuss  MeXNpenAMETHBIX  CBsI3€il IpU  H3YYEHUM OPraHUYEeCKOM XHMHUHU
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HNOHATHUH, IPUHATHIX B OTJENIBHBIX NIPEIMETaX €CTeCTBEHHO-HAyYHOIO IIUKIIA.

OOw1e ecTeCTBEHHO-HAy4YHbIE MOHATHSA: SBJICHUE, Hay4HbIM (akT, rumnoresa, Teopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(ukaius, HaOIIOJeHHe, M3MEpEHHE, SKCIIEPHUMEHT, MOJIEb,
MO/JICIIMPOBaHUE.

@dusuka: marepus, aToOM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJEKYJIAa, JHEPreTUYECKHUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHWE BEIIEeCTBa, (PU3MUECKUE BETUYHHBI,
€/IMHUIIBI U3MEPEHUS], CKOPOCTh, SHEPTHS, Macca.

Bbuonorus: xinerka, opraHusM, sKocucremMa, buocdepa, MeTab0IU3M, HACIECTBEHHOCTD,
aBTOTPOGHBIH M TeTepoTpO(HBI THUN NUTaHUA, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNIKH,
YTJIEBOBI, )KUPBI, HYKJICMHOBbIE KUCIOTHI, (PEPMEHTHI.

I'eorpadus: nmone3Hple UCKOMIAEMBbIE, TOTIIIUBO.

TexHonorMs: mNHIIEBBIE TPOAYKTH, OCHOBBI PAIlMOHAIBHOTO IUTAHHUSA, MOOIINE
CpeICTBa, MaTEePHUAIIbl U3 HCKYCCTBEHHBIX H CHHTETUYECKUX BOJIOKOH

OO01mas ¥ HeOpraHuyecKass XUMMS

Tema 1. Teopemuueckue 0CHO8bL Xumuu

AtoM. CocTaB aTOMHBIX fjiep. XUMUYECKUN 31eMeHT. M30Tombl.

CtpoeHue >IeKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIC YHCIIA. JHEPTeTUUECKUE YPOBHU
U 1oaypoBHH. ATOMHbIe opOuTanu. Kiaccupukanus XUMHYECKHX 3JeMeHTOB (s-, p-, d-, f-
aMeMEeHTHI).  PacmpeneneHue  DJIEKTPOHOB IO aTOMHBIM — OpOUTASIM.  DJIEKTPOHHBIC
KOH(pHUTypaliii  aTOMOB  DJIEMEHTOB  TEPBOTO—YETBEPTOrO TEPHUOJOB B OCHOBHOM H
BO30Y)XIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYpAIIUX HOHOB.
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DJIEKTPOOTPHULIATETHHOCT.

Ilepnonnueckut 3akoH u Ilepuogudeckas cucrema XuUMHUYeCKUX diemeHToB ..
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBl XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpUEH CTpOEHHsS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUs CBOMCTB
XUMHUUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEILECTB IO IpyNiaM M
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMHUecKasi CBA3b. BUIbI XMMHMUYECKOW CBSI3U: KOBAJICHTHAsl, HIOHHAs, METAIJINYECKasl.
Mexanu3mbl 00pa3oBaHus KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHEprus
U JuinHa cBA3U. [loaspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIECHTHOM CBs3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTPOEHUEM (HA NPUMEPE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpenacraBnenne o0 KOMIUIEKCHBIX coeluHEHHMsX. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAUYeHHE KOMIUIEKCHbIX coeauHeHuid.Ilonstue o
KOOPJMHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHMS. THUMBI KPUCTAIUITMYECKUX
pemeéToK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

Ilonamue o Oucnepcuvix cucmemax. Hcmunnvie pacmeopvl. Cnocobvl evipasicenus
KOHYEHMpayuu pacmeopos: Maccosas 00 6eWecmsda 8 pacmeope, MOJAPHAS KOHYEHMPAYUs.
Hacviwyennvie u nenacviugennvle pacmeopwl, pacmeopumocms. Kpucmannozuopamur.

Knaccugpurayus u nomenxnamypa meopeanuueckux eewjecms. Tpusuanvhvie HA36aHU
0mOoenbHbIX Npedcmasumenell Heop2aHu4ecKUx 6eulecms.

Knaccudukanus XUMHUYECKUX pEaKIUi B HEOPraHMYECKOM M OpPraHUYECKOW XHUMHH.
3aKOH COXPAaHEHHUs Macchl BEIIECTB; 3aKOH COXpPAHEHMs W MPEBpALlEHUs DHEPIUU IpU
XUMHUYECKHX peakiusix. TemmoBble >(PQexTsl XuMHueckux peakuuil. Tepmoxumudeckue
YpaBHEHHUS.

CKopocTh XMMHUYECKOH peakliiy, €€ 3aBUCUMOCTb OT pa3inN4HbIX (pakTOpoB. 'oMoreHHbIE
U TeTeporeHHble peakunu. Karanus u kaTannzaropsl.

OO6parumbie 1 HEOOpAaTUMBIE PEAKIIUU. XUMHUUECKOe paBHOBecHe. DaKTOPHI, BIUSIOIIHNE
Ha I0JIO)KEHNE XMMHYECKOIO0 PaBHOBECHS: TEMIIEpaTypa, JAAaBJIEHUE U KOHLEHTPALUU BEILECTB,
ydacTtByromux B peakiuu. [Ipunnun Jle Ilarense.

Onexrponautuyeckas nucconuanus. CuibHble U ciadble 3MeKTponuThl. Cpena BOJIHBIX
pPacTBOPOB: KUCIIOTHAs, HEUTpaibHas, LienouyHas. Booopoouwiti nokazamenv (pH) pacmeopa.
Tuoponus coneii. Peakiimym HOHHOTO OOMEHa.

Oxucaumenvro-eoccmanogumenvhvle peakyuu. Cmenenv okucnenus. Okuciumenb u
soccmanogumens. Ilpoyeccvl oKuciewus u 6occmanosnenus. Baogwcneiiwue okuciumenu u
soccmanogumenuy. MeToa 3IEKTPOHHOrO OanaHca. Jnekmponu3 pacmeopos U pachniasos
sewecms.

OKCIEpUMEHTANIBHBIE METOJbl M3Y4YEHMsI BELECTB M HX IPEBpAILECHUI: DPa3JI0KEHHE
NEPOKCHJA BOJOpOJAa B IPUCYTCTBUU KaTalM3aToOpa, MOJIEIN KPUCTAUIMUECKUX PEIIETOK,
NpOBEIEHUE pPEaKUUH MOHHOrO OOMEeHa, OIpelesieHHe CpeAbl pacTBOPOB C IMOMOUIbIO
WHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH PEeaKIuu 1
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

15



Tema 2. Heopeanuueckan xumus

ITonoxxenne HemerawioB B Ilepuommueckoi cucremMe XMMHUYECKUX 3ieMeHToB [I.U.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HX AaTOMOB. Qu3uyecKue C80UCMEa HeMemaios.
Annomponus Hememanios (Ha npumepe KUCiopooa, cepwi, pocghopa u yenepooa).

Bogopon. [Monydenue, pusudeckre U XMMHUYECKHE CBOMCTBA: PEAKIMH C METAIIAaMH U
HEMEeTaJllIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | MapUIBI.

L'anozenvi. Haxoowcoenue 6 npupode, cnocobvl nomyuerus, puzuyeckue u XuUMuieckue
ceoticmea. 1 anoeenoso0opoovi. Baoicheiiuwue kuciopodcodepoicawjue cOeOUHeHUsl 2anN02eHO8.
Jlabopamophvie u npomviuLienHvle cnocobbl NOYyYeHUs 2an02eH08. lIpumenenue 2aio02eHo8 u ux
coeouHeHull.

Kucnopoo, o3zon. Jlabopamopmuvie u npomviuLieHHsie cnOCoObl NOLYYEHUs. KUCIOPOOd.
Qusuueckue u Xumuieckue ceolCmed u npuMeHeHue KUciopooa u 03ona. Okcuowvl u nepoKcuobl.

Cepa. Haxoorcoenue 6 npupooe, cnocobvi noayyeHus, @usudeckue u Xumudeckue
ceoticmea. Cepogodopod, cynb@uovl. Oxcud cepvi(lV), oxcuo cepwi(VI). Ceprucmasn u cepras
kuciomoel u ux coau. OcobennHocmu ceolicme cepHoli Kuciomol. llpumenenue cepvl u eé
COeOUHeHUll.

Asom. Haxoocoenue 6 npupode, cnocodvl nonyyeHus, Quauueckue u XumMuieckue
ceoticmea. Ammuax, numpuosl. Okcuovl azoma. Asomucmas u a30mHas KUCIOMbL U UX COJIU.
Ocobennocmu ceoticmé asomuou xuciomol. Ilpumenenue azoma u e2o coedunenuil. Azomuule
yOobperus.

Docgop. Haxoorcoenue 6 npupooe, cnocobvl noayuenus, Qusuyeckue u Xumudeckue
ceoticmea. Docuovt u Gocgun. Okcuovl ocghopa, ¢ocpopras xucroma u eé conu.
Ipumenenue ghocghopa u e2o coeounenuii. Pocghopmvie yoobperus.

Venepoo, naxoocoenue 6 npupooe. Annomponuvie mooupuxayuu. Dusuveckue u
Xumudeckue ceoucmea npocmuix eeujecms, oOpazosanHvix yenepooom. Oxcuo yenepooa(ll),
oxcud yenepooa(lV), yeonvnas kuciroma u eé coau. Ilpumenenue npocmvix 6eujecms,
00pA308AHHBIX Y2NIePOOOM, U €20 COeOUHEHU.

Kpemnuu. Haxoxcoenue 6 npupooe, cnocobvl nonyuenus, Qusuyeckue u XumudecKkue
ceovicmsa. Oxcuo kpemuusa(lV), kpemnuesas kucioma, cunuxkamol. IIpumenenue KpemMHus u e2o
coedunenutl. Cmexno, e2o noayuenue, 6Uuobl CIMeKId.

[Tonoxxenne w™etamnoB B llepuoanueckoil cucreMe XHUMHUYECKUX  DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAaJJIOB.

Obwue ¢usuueckue ceoticmea memannos. lIpumenenue memannos 6 Ovimy u mexHuxe.
Cnnaswi memainos.

Onexmpoxumuueckuti psad Hanpsxcenuu memannos. Obwue cnocodvl NoxyUeHus:
Memannog: 2UOpOMemannypeus, nupomemaniypeus, d1ekmpomemaniypeus. Illonamue o
Koppo3suu memannos. Cnocobwt 3auumul 0m Koppo3uu.

Obwas xapakmepucmuxa memannog IA-epynnwt Ilepuoouueckoii cucmemvi XUMUYECKUX
anemenmos. Hampuil u xanuii: nonyuenue, gusuueckue u xumudeckue ceOUCMEd, npuMeHeHue
NPOCMBIX 8euecms U UX cOeOUHeHUl.

Obwas xapakmepucmuxa memannog IIA-epynnwvl Ilepuoouueckou cucmemvl XumMuieckux
anemenmos. Maznuil u Kanrbyuu: noayyenue, uzuyeckue u Xumuieckue ceoucmeda, npumeHeHue
NpoOCMbIX Gewecmas U ux coeounerutl. Kécmkocms 600bl u cnocodwvl eé yCmpaneHus.
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Antomunuil: nonyuenue, guzuueckue u XuMuieckue C80UCMEd, NPUMeHeHue Npocmo2o
sewecmea u e20 coeduHeHul. Amgomepmnvie ceolucmea OKCUOA U 2UOPOKCUOA ATIOMUHUS,
2UOPOKCOKOMNILEKCbL AIOMUHUSL.

OOmast xapakTepucTuka MetaioB nmoOouHblx mnoxarpymnmn (b-rpymm) Ilepuoanueckoit
CUCTEMBI XUMHUYECKUX JIEMECHTOB.

Qu3zuyeckue u Xumudeckue ceoucmea xpoma u e2o coedunerutl. Okcuovl u 2uOPOKCUObL
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomamol u ouxpomamsi, ux OKUCIUMENbHBIE CEOUCMEA.
Ilonyuenue u npumenenue xpoma.

Qusuueckue u Xumuyeckue Ce0UCMEA MapeaHya u e2o coeduneHull. Baogcnetiwue
coeounenus mapeanya(ll), mapeanya(lV), mapeanya(VI) u mapeanya(VIl). Ilepmaneanam xanus,
€20 OKUCIUmenbHvle CEOUCMEA.

Qu3zuueckue u Xumuieckue ceocmaea dceieza u e2o coeouneruil. OKcuowl, 2UOPOKCUObL U
conu acenesa(ll) u ocenesa(lll). Ilonyuenue u npumenenue sxnenesza u e2o CniAGoO8.

Qu3zuyeckue u XumuyecKue ceoticmea meou u eé coedunenuti. Ilonyuenue u npumerenue
Meou u eé coeOuHeHuil.

Lunk: nonyuenue, usuueckue u xumuyeckue ceoucmea. AmgomepHvie ceolicmea
okcuda U 2UOpoOKCUOa YuHKa, 2UOPOKCOKOMNIeKcyl yunka. Ilpumenenue yumka u e2o
COeOUuHeHUll.

OKCIIepUMEHTAIBHBIC METOJbI HM3YYCHHUs BEIIECTB M WX NPEBPAIICHUNA: HW3yUCHUE
00pa3IioB HEMETAJIOB, TOpeHHe cephl, gocdopa, xene3a, MarHus B KHUCIOPOZAC, H3yueHUE
KOJUIEKIIMA «MeTayulbl ¥ CIUIaBbl», B3aUMOJICHCTBHE INEIOYHBIX H IIEIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOH (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACUCTBUE IIUHKA U
JKelle3a C pacTBOPaMH KHCIIOT U IIeJI0Yeil, KaUeCTBEHHbIE peaKIIMi Ha HEOPraHMUeCKUe aHUOHBI,
KaTHOH BOJOPOAA U KATHOHBI METAJUIOB, B3aUMOJEHCTBUE TUIPOKCHUIOB ATIOMHUHHUS U IIMHKA C
pacTBOpaMH KUCJIOT U IIeJoYel, perieHne SKCIepUMEHTAbHBIX 33aa4 1Mo TeMaMm «[ amoreHso»,
«Cepa u e€ coeAMHEHUS», «A30T 1 Pochop U UX COeAMHEHUSD», «MeTauTbl TTIaBHBIX MOATPYIII,
«MeTautbl MOOOYHBIX TTOATPYIIID».

Tema 3. Xumusn u yncu3ns

Ponb xumuu 6 obecneuenuu ycmoriuugo2o pazeumuis 4eioeeyecmad.

Ionsamue o nayuHbIX Memooax NO3HAHUsL U MEeMOOO0I02UU HAYUHO20 UCCTIe008AHUS.

Hayunvie npunyunvl opeanuzayuu xumuyeckozo npouszsoocmea. IIpomviuiientvle
CnOCoObl NONYYeHUs BANCHEUWUX eewjecme (Ha npumepe npou3zso0Cmea AMMUAKA, CEPHOU
Kucnomol, memanona). Ilpomsiuinennsie cnocodwvl noayuenus Memaiios u cniagos. Xumuieckoe
3aepsA3HeHue oKpyxcawwell cpedvl u e20 nociedocmeus. Ponv xumuu 6 obecneuenuu
9Hepeemuueckou 6e30nacHoCmu.

Xumus u 300posve uenosexa. Jlexapcmeennvie cpedocmsa. Ilpasuna ucnonvzoeanus
JleKapcmeeHHblx npenapamos. Ponb xumuu 6 pazeumuu MeouyuHsi.

Xumusa nuwu: ocHO8Hble KOMNOHeHmMbl, nuujesvle dodasku. Ponv xumuu 6 obecneuenuu
nuwesoll 6e30nacHoCcmu.

Kocmemuueckue u napgromepuvie cpeocmea. bvimosas xumus. Ilpasuna bezonacrnozo
UCNONb308AHUS NPENAPAmMos8 OblMOBOU XUMUU 8 NOBCEOHEBHOU HCUSHU.

Xumus 6 cmpoumenscmee: gadcHeliuiue CmpoumenbHvle Mamepuavl (yemernm, Oemon).

Xumus 6 cenvckom xozaucmee. Opeanuieckue u MuHepaivhvie y0obpeHus.

CogpemeHnbie KOHCMPYKYUOHHbIE MAMEPUATbL, KPACKU, CMEKIIO0, KepaMuKa.
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PacuéTHEbIe 3a1a4un

Pacuérpl: Macchl BemiecTBa WM 00bEMa Tra30B MO MU3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl (00BEMaA, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO U3 BEIIECTB HMMEET MPUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CJIM OJIHO U3 BEIIECTB JAaHO B BHUJE pacTBopa C
onpenes€HHON MacCOBOM J10JIed pPacTBOPEHHOIO BEHIECTBA, MACCOBOM JOIM M MOJISIPHOU
KOHIIGHTpAllUl BEILIECTBA B PAcTBOpPE, JOJIM BbIXOJAa IPOJAYKTAa PEAKUUU OT TEOPETHUYECKHU
BO3MOKHOTO.

MesknpeamMeTHble CBSI3H

Peanuzanust MeXIpeIMETHBIX CBS3€H MPH M3y4EeHUM OOLIEH M HEOPraHWYECKOH XMMHUU
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSATUM, TPUHATHIX B OTJIEIBHBIX MIPEAMETaX €CTECTBEHHOHAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyUHbIC TOHSTHS: SBICHUE, HAyYHBIH (DaKT, THIOTE3a, TEOPUS,
3aKOH, aHalW3, CHUHTe3, KIacCUpUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
SKCHEPUMEHT, MOJIENb, MOJEIUPOBAHHE.

®uznka: martepusi, MUKPOMHUP, MAKPOMHpP, aTOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJNa, YHEPreTHUYECKU YPOBEHb, BEIECTBO, TEJO0, OOBEM,
arperaTHO€ COCTOSTHHME BEIIECTBA, HJACANbHBIA Ta3, (PU3NUYECKHE BEIUYUHBI, €IUHUIIBI
MU3MEPEHHUsI, CKOPOCTh, PJHEPTHsl, Macca.

buonorus: kierka, OpraHuM3M, OJKOCHCTeMa, Ouocdepa, MeTadOIU3M, MaKpOU
MHUKPOSJIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIE KHCIOTBHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLINBO, PECYPCHI.

TexHonorusa: XuMUYecKasi MPOMBIIUIEHHOCTh, METAJLTYprusi, CTPOUTEIbHbBIE MaTEpUAIIbI,
CEJIbCKOXO3SUCTBEHHOE TPOM3BOJCTBO, TMHINIEBAas MPOMBINIICHHOCTh, (apMaleBTudecKas
MPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIITMOHHBIX MAaTEPHAJIOB, FJIEKTPOHHAS TIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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3. INIAHUPYEMBIE PE3VJbTATHBI OCBOEHHS OBPA3OBATEJBHOU
ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

B cTpykType JHMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHA IIpeaMeTa «XUMHSA» BbIICICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHME OOy4YaloOIIMMUCS  POCCUHCKOM  IpakJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEIEIICHHUIO,
HaJIMYME€ MOTHBALMU K OOYYEHHIO XHMHH, IIeJICHANPABICHHOE pPa3BUTHE BHYTPECHHHX
yOeXAeHUI JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
XUMHUYECKOTO 3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS B CBOECH
JIEATEIbHOCTH LICHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMH, IIPUCYIIUMU CHCTEME XUMHUYECKOIO
o0pa3oBaHMs, HAJIMYME 3KOJOTNYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
JKU3HCHHBIC IIJIaHbl.

JIn4HOCTHBIE pPE3yNbTaTBl OCBOCHMs IpeaMeTa «XHMHA» IOCTUTAIOTCS B E€IUHCTBE
y4eOHOI M BOCHUTATENbHOM JESATEIbHOCTH B COOTBETCTBUU C TPATULMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMHM, UICTOPUYECKUMH U JTyXOBHO-HPAaBCTBEHHBIMM LICHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUJaMM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUs M CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH IO3MIMM JIMYHOCTH, MATPUOTU3MA,
YBaXXEHUs K 3aKOHY U IIPABOIIOPSIKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHUS K  KYyJIbTypHOMY  HACIE€OUI0 U  TpajuLUsaM
MHOIOHallMOHAJIBHOI0 Haponaa Poccuiickoit @enepanuu, IpUpPoOIE U OKpYKaroUIeH cpee.

B pesynbrate wu3yueHus yueOHOro mnpeamera «XUMHUS» Yy CTYIEHTOB OynyT
c(OpMHPOBAHBI CIEIYIOIUE PE3YIbTAThI.

JIn4YHOCTHBIE pe3yJIbTaThI:

JIM4HOCTHBIE pE3yJabTaThl OCBOCHMSI yueOHOro mpeamera «XHUMHS» OTpakaroT
TOTOBHOCTb M CHOCOOHOCTH OOy4arolIMXcs pyKOBOJACTBOBAaThCS CHOPMHUPOBAHHOW BHYTPEHHEN
MO3ULIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAllUid, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paCIIMPEHHUE KU3HEHHOI'O OIBITa U OIBITa ACATEIBHOCTH B IIPOLECCE PEaln3alid OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEILHON IEATEIbHOCTH, B TOM YUCJIE B YAaCTH:

1) rpa’k1aHCKOT0 BOCHIUTAHUS:

JIP 1.1. oco3HaHMs OOydYarOUIMMHCS CBOMX KOHCTUTYLHMOHHBIX MpaB U 00s3aHHOCTEH,
YBa)XEHUs K 3aKOHY U IIPABONOPAIKY;

JIP 1.2. mpeacTaBieHust O CONMAIBHBIX HOPMaxX U MPaBHIIaX MEXJIMYHOCTHBIX OTHOIICHUIN
B KOJUJICKTHBE;

JIP 1.3 TrOTOBHOCTH K COBMECTHOI TBOPYECKOM AESATENBbHOCTH MPU CO3JAHUU YUEOHBIX
IIPOEKTOB, pELIEHUU Yy4eOHBIX U I[I03HABATENbHBIX 3a7a4, BbBIIOJHEHUU XHUMHUYECKUX
JKCIIEPUMEHTOB;

JIP 1.4 criocobHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI
JPYTUX MpU aHAJTU3€ Pa3IMYHBIX BUJOB YUE€OHOH NesTeIbHOCTH;

2) NaTpUOTHYECKOT0 BOCIIUTAHUS:

JIP 2.1 1EHHOCTHOTO OTHONIEHHWS K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTE€UYECTBEHHON XUMUHU,

JIP 2.2 yBaxeHMs K IIpOLECCYy TBOpYECTBA B O00JIACTH TEOPUHU U MPAKTHUYECKOIO
NPUWIOKEHUS XUMHH, OCO3HAaHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3YJbTAaT JUIMTEIbHBIX
HaOJr01eHNH, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX IMOUCKOB, MOCTOSHHOTO TpyJda YUYEHBIX M
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IPaKTHUKOB,;

JIP 2.3 uHTEpeca M MO3HABATEJIbHBIX MOTUBOB B IOJIYYEHHH U IOCIEIYIOIIEM aHaIU3€
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

JIP 3.1 HpaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO IMOBEICHUS;

JIP 3.2 cnocOGHOCTH OLICHMBATH CUTYAIMM, CBS3aHHbIE C XUMHUYECKUMH SIBICHUSAMH, U
IPUHUMATh OCO3HAHHbBIE PELICHMs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIECHHOCTH;

JIP 3.3 TOTOBHOCTH OLIEHMBATH CBOE MOBEIAEHUE U MOCTYIKH CBOMX TOBAPHILEH C NO3ULIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEACTBUNA IOCTYIKOB;

4) hopMupOBaHUS KYIbTYPHI 3I0POBBS:

JIP 4.1 noHumMaHus IIEHHOCTEH 310pOBOTO U 0€30MacHOro 0opasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

JIP 4.2 coOmrogenusi mpaBuil O€30MacHOTO OOpalleHus ¢ BellecTBaMU B  OBITY,
HOBCEHEBHOM KU3HU, B TPYIOBOH J€ATEIbHOCTH;

JIP 4.3 nmoHMMaHusl LEHHOCTH MPaBWJI MHAMBUIYAIBHOTO M KOJUIEKTHUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

JIP 4.4 oco3HaHMs MOCHEACTBUM W HENPUATHS BPEIHBIX HPUBBIYEK (YHOTpeOIeHUS
QJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) TpyIOBOTO BOCIIUTAHUS:

JIP 5.1 KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEJOBATENbCKON AEATEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

JIP 5.2 ycTaHOBKM Ha aKTMBHOE y4acTHE B PELICHUH NPAKTUYECKUX 3a/1ad4 COLUAIbHOM
HaIlpaBJIEHHOCTH (B pPaMKax CBOEro KJiacca, IIKOJbl);

JIP 5.3 uHTepeca K MpaKTUUECKOMY HU3yUeHHIO podeccuil pa3InyHoro pojaa, B TOM YUCIIe
Ha OCHOBE MPUMEHEHUs MPEAMETHBIX 3HaHUH 110 XUMUH;

JIP 5.4 yBaxkeHusl K TPy, JIOASM TpyJla U pe3yibTaTaM TPYAOBOH 1€ATEIbHOCTH;

JIP 5.5 TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUAYAIBHON TPAaeKTOPUU 0Opa30OBaHUs,
Oynyueil nmpodeccun U peanr3aluu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3KOJOrMYEeCKOro BOCITUTAHHUS:

JIP 6.1 »5KoNOrMYeckH 1eJIecoo0pa3HOro OTHOUIEHHS K TPUPOJE KaK HCTOUYHUKY
CYILLECTBOBAaHMs JKU3HU Ha 3eMIIE;

JIP 6.2 mnoHMMaHUs TJ00aJbHOIO XapakTepa HKOJOTHYECKUX MpoOsieM, BIUSHUSL
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEIBI;

JIP 6.3 oco3HaHus HEOOXOJMMOCTH HCIOJIb30BAaHUS JTOCTH)KEHUN XUMHUH Ul PELICHUS
BOIIPOCOB PaIMOHAIBHOTO MPUPOIONOIB30BaAHUS;

JIP 6.4 aKTMBHOTO HENPUATHS ACHUCTBUMN, NMPUHOCIIIMX BpEZ OKPYKAIOIIEH MPUPOIHOU
cpede, yMEHHs  IPOTHO3UPOBAaTh  HEOJArompUSATHbIE  HKOJOTHYECKHE  IOCIEICTBUS
IpeANpUHIMAEMBbIX JISHCTBHUIA U MPEIOTBpAILaTh UX;

JIP 6.5 Hanuuus pa3BUTOTO HKOJIOIMUYECKOTO MBIIIJIEHUS, 3KOJOTMYECKOW KYJIbTYpHI,
OMbITa JESATEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS HMMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOT'O TO3HAHMUSI:
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JIP 7.1 MupoBO33pEeHHUs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
00I11eCTBEHHOH MPaKTHKH;

JIP 7.2 nonumanus cnenuuky XMMUU KaK HAyKH, OCO3HAHHUS €€ pojH B (POPMUPOBAHUH
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpY)KaroIeM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHnr IpodsieM COXpaHEHHUsl TPUPOIHOTO PaBHOBECHS;

JIP 7.3 yOexa1eHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JIJI1 COBPEMEHHOM ITUBUJIU3AINH: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, B PELLICHUU TTI00aIbHBIX MPOOJIEM YCTONUYUBOIO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00ecreYeHn: YCIOBHA YCIIEITHOTO TPY/Aa M SKOJIOTHYECKH KOM(POPTHOM KH3HU KAKIOTO YWICHA
o0I11eCTBa;

JIP 7.4 ecTecTBEHHO-HAYyYHOM TI'PaMOTHOCTH: MOHMMAaHUsS CYIIHOCTH METOJOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTyYyaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C IIEJIBIO MOYYE€HUS JOCTOBEPHBIX BHIBOJIOB;

JIP 7.5 cnocoOHOCTH CaMOCTOSATEIbHO MCIOJb30BaTh XUMUUYECKUE 3HAHUS IS pEIICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

JIP 7.6 unTepeca K MO3HAHUIO, UCCIIEOBATEIIbCKOM €SI TEILHOCTH;

JIP 7.7 rOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O00Pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY TIOJYyYEHUIO HOBBIX 3HAaHUN [0 XUMUH B COOTBETCTBUU C IKHU3HEHHBIMU
NOTPEOHOCTAMU;

JIP 7.8 uHTepeca K OCOOEHHOCTSM Tpylda B pa3lWyHbIX cdepax mnpodeccuoHaIbHON
JeATEIbHOCTH.

B npoyecce Oocmudicenus IUYHOCMHLIX Pe3yTbMAMO8 O0CB0€HUL O00VUAUUMUCS
npocpammuvl  cpeoHe20  0bwe20  00pazo8aHus Yy  00YYAIOWUXCA  COBEPULEHCIEYem s
IMOUUOHATbHBLIL UHMETIIEKM, NPEONoaA2aoWUll CPOPMUPOBAHHOCTIb!

CaMOCO3HaHUs, BKIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPaBJICHUS PAa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJINPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHMBALlMHU, BKIIIOYAIOMIEH CTpEeMJIEHHE K JOCTHIKEHUIO LIeJId U YCIIEXY,
ONTUMHU3M, UHUIIMATUBHOCTH, YMEHHUE JIEHCTBOBATH, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh AMOIIMOHAILHOE COCTOSIHHE NPYTHUX,
VYUTHIBATh €0 TIPH OCYIIECTBICHHHM KOMMYHHUKAIIUU, CIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCThH BBHICTPAaWBATh OTHOIIEHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.
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METAINIPEAMETHBIE PE3YJIbTATDI

MeranpeameTHble pe3yabTaThl OCBOCHHUS MPOTpaMMbl IO XMMHHU Ha YPOBHE CPEIIHETO
00111ero 00pa3oBaHus BKIKOYAIOT:

3HaYMMble JUIsI (POPMHPOBAHUS MHUPOBO33PECHHUS OOYUAIOMIMXCS MEXAUCIUIUIMHAPHBIC
(MexmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHBIA (haKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHHUBEpcajbHble  y4eOHble  JAeiicTBUs  (TMO3HABAaTeIbHbIE,  KOMMYHHKATHUBHBIE,
peryisaTuBHbBIE), oOecneunBarone (OpMUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COLMAIBHOM KOMIIETEHIIMH 00y4YaroImuxcs;

CMOCOOHOCTh ~ OOY4YalOHIMXCS ~ WCIHOJB30BATh  OCBOCHHBIE  MEXAUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U
COLIMATILHOM MPaKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS MPOTPaMMbl CPEAHEro oOLIero oOpa3oBaHUS
OTpaXKaroT:

Osnadenue yHugepcatbHbIMU Y4eOHBIMU NOZHACAMENbHBIMU 0CUCHBUAMU:

1) 6azoevte nocuueckue oelicmeus:

CaMOCTOSITENIFHO (POPMYJIUPOBATh M aAKTyaIM3HpPOBATh MPOOJIEMY, BCECTOpPOHHE ¢
paccMmaTpuBarth;

OINpEeAENATh LN JEeSTENIbHOCTH, 3aJaBasl NapaMmMeTpbl M KPUTEPUM HUX JOCTHIKECHMUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LETSIMU;

UCIOJIb30BaTh MPH OCBOCHUM 3HAHHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIACNISTH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHABIMBAThb WX B3aHMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUH s KIACCU(UKAIMKA BEIIECTB W XUMHUYECKHX
pEeaKIuii;

YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKITY U3YUaeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE pPACCYXICHUs1 (MHIYKTUBHBIC, IEAYKTHUBHBIE, IO aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBJICHUSX, (POPMyIHpPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSITh B MPOIIECCEe MO3HAHUS, UCTIONIb3yeMble B XUMHUH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJIETbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XumMudeckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU pPEIIeHuHd Y4eOHBIX
MO3HABATENIbHBIX W TMPAKTHUUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHbBIE MOJEIbHBIC MPEIACTaBICHUS
TSl BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUECKUX PEaKIIHil.

2) baszoevle ucciedosamenbekue Oeicmeus:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUi;

dbopMynupoBaTh 1MW W 3aJa4dl  UCCIEJOBAHMS, HCIOJIH30BaTh TOCTaBICHHBIE U
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJIETh HAaBBIKAMU CaMOCTOSTEIbHOIO IUIAHUPOBAHMUS U MPOBEACHHUS YYEHHUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GopMyaHpoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHTEIHHO
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JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOW HCCIENIOBATEIbCKOW M TPOEKTHOH JEATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pELICHHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [103HAHUS;

3) paboma c unpopmauuei:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HMHPOpPMALUU (HAYyYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAM3UPOBaTh HMH(DOPMALMIO pPA3JIUMYHBIX BUAOB U (OpM IpelncTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMynHpOBaTH 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MpPHU TOUCKE U OTOOpe
uHpopManuu, HeoOXOAUMOM IS BBIIOJHEHHS YU€OHBIX 3a7a4 ONpeeNEHHOTO THIIA;

NpUOOPETaTh OMBIT MCIOIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMaIbHYIO (POpMY MpesicTaBIeHUs] HHPOpMALUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJb30BAaTh HAy4YHBI $3bIK B KayecTBE CpPEACTBA NpU paboTe € XUMHUYECKOH
uHpOpMaLKel: MPUMEHSATh MEXIpeIMETHbIe ((QU3MUEeCKHe W MaTeMaTW4YecKHe) 3HAaKH |
CHUMBOJIBI, (hopMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIAHOCTH.

Ognadenue ynugepcanbHbIMU KOMMYHUKAMUBHOIMU YUEOHBIMU 0eUCMEUAMU:

3aJaBaTh BOIIPOCHI 10 CYLIECTBY O0CYX/1aeMOU TeMBbI B XOJI€ AMaIora U/UiK AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTENIBHO BbIIOJIHEHUS
IIPEIUI0KEHHON 3a1a4H;

BBICTYIIaTh C NPE3CHTALUEH pPEe3yJIbTaTOB ITO3HABATEIBHOW AEATEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONM paboThl IO HCCIEJOBAaHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4yeOHOro mnpoekTa ¥ (HOpMyIHpOBaTh BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.

Ognadenue ynugepcanbHblMu pezyiamueHbIMU y4eOHbIMU 0CUCHEUAMU:

CaMOCTOSITEJIHO INIAHUPOBAaTh M OCYLIECTBIJIATH CBOIO ITO3HABATEIIBHYIO AEATEIbHOCTb,
onpenenss e€ eI M 3aJauyd, KOHTPOJIMPOBATH M MO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATH
npeularaéMblii alrOpUT™M JIeHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTM Ha OCHOBE caMoOaHaliu3a u
CaMOOLEHKH.

HNPEIMETHBIE PE3YJIbTATHBI
[TpenmerHble pe3yabTaThl OCBOCHUS MPOrpaMMBbl 110 XMMUHU Ha YrIIyOJEHHOM ypOBHE Ha
YPOBHE CpeIHEro oOLero oO0pa3oBaHMs BKIIOYAIOT crienuduuecKue A y4eOHOro mpeamera
"Xumua" Hay4yHble 3HAHUS, YMEHHUS U CIIOCOOBI JEWCTBUI MO OCBOCHUIO, MHTEPIPETALMHU H
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUU B Pa3IMYHBIX y4EOHBIX CUTYyallUsAX, a TAaKK€ B PEaJbHBIX JKU3HEHHBIX CHUTYalUX,
CBSI3aHHBIX C XUMUEH.
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IIpenmerHbie pe3yJabTaThl 0CBOCHHS Kypca «Oprannyeckas XMMH» 0TPAKAIOT:

I1IP1 chopMUpOBaHHOCTH MPEACTABICHUN: O MECTE€ M 3HAaYCHWU OPraHMYECKOW XHMHUH B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00E€CIIEUEHNN YCTONYUBOIO Pa3BUTHsI YEJIOBEUECTBA B
peIIeHur MPOOIEeM IKOJIOTUYECKOM, DHEPreTUYSCKOW M TMHUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MEIUIUHBI, CO3/JIaHUM HOBBIX MAaTEpUAOB, HOBBIX HCTOYHHUKOB HHEPIUU, B OOECIICUCHUU
PaLMOHATIBHOIO NPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJ0BEeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3I0POBBIO U
MPUPOJHON Cpelie;

[1P2 BnageHue cucTeMoil XMMMYECKUX 3HAHUM, KOTOpasi BKIKOYAET:

OCHOBOIIOJIATAIOIIME TOHATUSA - XUMUYECKHM DJIEMEHT, arToM, SApPO W JJIEKTPOHHAsd
00o0yI04Ka aroma, s-, P-, d-aToMHBIE OpOUTAIM, OCHOBHOE U BO30YXKJICHHOE COCTOSHHS aToMa,
ruOpuu3anysi aTOMHBIX OpOHTanel, WOH, MOJIEKYNa, BaJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
CTETIEHb OKHCICHMS, XHMMUYECKas CBs3b, MOJb, MOJSIpHAs Macca, MOJSPHBIA 00BeM,
yIJIepOAHbI  cKeneT, (QYHKUMOHANbHAs TIpyIIa, pajJukai, CTPYKTYpHble  (OpMYJIbl
(pa3BepHyTbIe, COKpallleHHbIE, CKEJIETHbIE), HM30MEpUs CTPYKTypHass U IPOCTPAHCTBEHHAas
(reomeTpuyeckas), ©30Mepbl, TOMOJIOTHUECKUH Psijl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOI- U
a30TCOJEpIKAIME OPraHUYECKUE COEOUHEHMS, MOHOMED, IIOJUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHNS,

TeopuH, 3akoHbl (mepuoamueckuit 3akon [[.JMI. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTs A.M. DbyrmiepoBa, 3aKOH COXpPAaHEHMS MAacChl BEIECTB, 3aKOH
COXpaHEHMsI U MPEBpALICHMs] DSHEPTUUM NPU XUMHYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHMs, JIEKAIIME B OCHOBE IIOHMMaHUs
IIPUYUHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBJICHUM;

IPEICTAaBICHUsT O MEXaHM3MaX XHMHUYECKUX pEakUui, TEPMOJMHAMHUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HUX IPOTEKAHHs, O B3aMMHOM BIIMSHUM aTOMOB U TPYIII
aTOMOB B MOJIeKyJ1aX (MHIYKTUBHBIM U Me30MepHbIi 3¢ ¢dexTrl, opueHTanTsl [ u Il poga);

(dakToNOruuecKue CBEIEHUS O CBOICTBaX, COCTaBe, MOJIYYEHHMM U O€30MacHOM
MCIIOJIb30BAaHUU BaYKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKOW NEATEIbHOCTU
yelloBeKa, OOLIMX Hay4yHbIX MPUHIUIAX XUMHUYECKOro TIPOM3BOJACTBA (Ha MpUMEpe
MIPOU3BOJICTBA METAHOJIA, TepepabOTKU HEPTH);

I1P3  chopMHpPOBAHHOCTH YMEHMH: BBIABIATH XapakTepHble TPH3HAKK MOHATH,
YCTaHaBIUBAaTh WX B3aUMOCBSA3b, HCIIOIB30BATh COOTBETCTBYIOIIME IOHATHS IIPU OIUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCAUHEHUN;

I1P4 chopMupoBaHHOCTH YMEHUI:

HCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHN4YECKUX BELIECTB;

COCTABJISITh YPABHEHUSI XMMUYECKUX PEAKIUN U PACKPBIBATh UX CYIIHOCTh: OKACIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUi IOCPEICTBOM COCTABJICHMSI 3JIEKTPOHHOT0 OanaHca ITUX peakiui,
peakuuii MOHHOrO OOMEHa WyTEeM COCTABJIEHHS WX TIOJHBIX M COKPAIIEHHBIX MOHHBIX
YpaBHEHUN;

U3TOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYeCKMX BEIIECTB U1 WUIIOCTPALUM UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHUS;

I[IP5 cdhopMupoBaHHOCTH YMEHHWH: YCTAaHABIMBATh NPHHAMICKHOCTh HM3yUYEHHBIX
OpraHMYECKHUX BEUIECTB MO WX COCTaBy U CTPOEHHUIO K OIpeNeeHHOMY Kiaccy/Tpymre
COeIMHEHUH, TaBaTh UM Ha3BaHMs 1o cucremarndeckoid HomeHnknarype (IUPAC) u nmpuBoauth
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TPUBMAJIbHBIE Ha3BaHUs JI OTAENbHBIX IPEACTaBUTEIEH OPraHMYECKUX BEIIECTB (3TUJIEH,
alleTUJICH, TOJYOJ, TIUIEPHH, STHICHTINKOIb, (PeHo, hopManbIeri, aleTaibIerus, aleToH,
MypaBbUHAsA KUCJIOTA, YKCYCHasl KUCJIOTA, CTEAPUHOBAs, OJECUHOBAs, NAJIbMAUTHUHOBASL KUCIIOTHI,
[JIMIUH, aJaHWH, MalbTo3a, (PpyKTO3a, aHWIWH, IUBUHHI, H3OMPEH, XJIOPOMPEH, CTUPONI U
Jpyrue);

I1P6 copMHUpPOBaHHOCTH YMEHHs OIpPENCNATh BUJ XUMHUYECKOW CBS3M B OPraHUYECKUX
COEMHEHUX (KOBAJICHTHAs U HOHHAs CBs3b, O - 1 T -CBs3b, BOAOPOAHAS CBS3b);

I1P7 chopMupoBaHHOCTH YMEHMSI IPUMEHATH HOJ0XKEHUS TEOPUU CTPOCHUSI OPIraHUYECKUX
BemecTB A.M. bytiiepoBa 111 00BsACHEHHS 3aBUCUMOCTH CBOMICTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

ITP8 chopmupoBaHHOCT, YMEHUH XapaKTepU30BaTh COCTaB, CTpOeHUE, (pU3MUeckue u
XUMUYECKHE CBOMCTBA TUIIMYHBIX PEICTABUTEIICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB:
AJIKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, aJKaJWCHOB, aJKHHOB, ApPOMATUYECKUX YIJIEBOJOPOJIOB,
CIHMPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, TU- U MOJMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

I1P9 cdopMupoBaHHOCTH yYMEHHsI TOATBEPXKIATh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHUYECKHX COECJUHEHHH OT KpaTHOCTU M THIIA
KOBaJICHTHOH cBsi3M (O - u T -CBsi3M), B3aMMHOTO BIUSHHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

ITP10 chopMupOBaHHOCTH YMEHUS XapaKTEPU30BaTh UCTOYHHUKH YTIIEBOJOPOIHOTO CHIPHS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MepepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB EpepabOTKH;

ITIP11 copMHUpOBaHHOCTH BIIQJCHUS CUCTEMON 3HAHUH O €CTECTBEHHO-HAYYHBIX METOAAX
NO3HAHUS - HAONIOJIEHUM, W3MEPEHHUH, MOJICIUPOBAHUM, OHKCIEPUMEHTE (peallbHOM U
MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

[IP12 copmMupoBaHHOCTH YMEHHS NPUMEHSATH OCHOBHBIE OINEpAllMU MBICIUTEIBbHOMN
JESTEIbHOCTH - aHaJu3 U CHUHTE3, CpaBHEHHE, 0000IlIeHHEe, CUCTEeMATHU3alMIo, BBISBIECHUE
IIPUYMHHO-CJIEACTBEHHBIX CBI3€H - U1 U3yYEHUs CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHil;

[IP13 cpopMuUpPOBaHHOCTb YMEHHMH: BBIABIATH B3aUMOCBSI3b XHMUYECKUX 3HAHUN C
HNOHATUSAMHM M TPEACTABICHUSMHU JPYTrUX €CTECTBEHHO-HAay4YHBIX TNpeAMETOB s Oosee
OCO3HAaHHOT'O IIOHUMAaHHUs CYLIHOCTH MaT€pUaIbHOIO €IUHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIE
3HAHUS MO0 OPraHMYECKOW XUMMHU Ul OOBSCHEHHS M MPOTHO3MPOBAHUS SIBICHUH, MMEIOIIUX
€CTECTBEHHO-HAYUYHYIO IIPUPOLY;

[1P14 cpopmMupoBaHHOCTh YMEHHUM: MPOBOJUTH pacueThl MO XUMUYECKUM (opmyrnam u
YPaBHEHUSAM XHMHUYECKUX DPEAKIHMH C MCHOJb30BaHMEM (DU3MUECKUX BEIMYMH (Macca, 00beM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacueThl 0 HaXOXKJIECHUI0 XMMUYECKON (hOpMyIbl BEIIECTBA MO W3BECTHBIM MACCOBBIM JOJSAM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

IIP15 cdopmMHpOBaHHOCTH yMEHHi: NPOTHO3UPOBATh, AHAIW3UPOBATH U OLEHHUBATH C
HO3ULMK  HKOJIOTUYECKOM 0e30MacHOCTH MOCHEACTBHS OBITOBOW M MPOU3BOACTBEHHOM
NeSITeIbHOCTH YEJIOBEKa, CBS3aHHOW € IMepepaboTKOW BELIECTB, MCIOIb30BaTh MOTYy4YE€HHBIE
3HAHUS JUIA IPUHITHS TPAMOTHBIX PEIIEHUH MPOOJIeM B CUTYalUsX, CBSI3aHHBIX C XUMHEI;

[IP16 chopMUpPOBAaHHOCTP YMEHHH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJUTH
XUMHYECKHHM OSKCIIEpUMEHT (IIOJIyueHHE U U3YYEeHHUE CBOMICTB OPraHWYEeCKUX BEILECTB,
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KAUeCTBCHHBIC pEaKLUUU YIIEBOAOPOJOB DANIMYHBIX KIACCOB W  KHUCIOPOACOAECPKAIIUX
OPraHMYECKHUX  BEIECTB, pELIEHHE HKCIEPUMEHTAIbHBIX 33Jad [0  Paclo3HaBaHUIO
OpPraHMYECKUX BEIIECTB) C COOJIIOJICHHMEM IpaBH 0€30MacHOr0 OOpalleHUsl C BEIIECTBAMU U
nabopaTopHbIM  00OpyJqOBaHUEM, (OPMYIHPOBATh IIEJIb HCCIEAOBAHUS, NPEACTABIATH B
pa3nu4YHOl popMe pe3yNnbTaThl HIKCIEPUMEHTA, aHAIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTB;

[TP17 chopMHpOBaHHOCTh YMEHUI:

coOyroaTh IMpaBua 3KOJIOIMYECKH LIEIeco00pa3HOro IMoBeleHHs B ObITY U TPYHOBOH
JEATCIIBHOCTH B LEJIAX COXPAaHEHUS CBOEro 3J0pOBbs, OKPYXKAlOUIEW NPUPONHON Cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOIO JEMCTBHSI HA JKUBBIE OPraHU3Mbl OIPEAEICHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAJIM3UPOBATh  LIEJIECOOOPA3HOCTh  NPUMEHEHMS  OPraHMYEeCKMX  BELIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHHUS PUCK-TIOJIB3a;

IIP18  cdopMHpPOBAaHHOCTE yYMEHHUH: OCYILECTBJIATH  LEJICHANPABICHHBIH  MOMCK
XMMHUYECKON MH(pOpMAIMK B PA3JIMUYHbIX UCTOYHMKAX (Hay4yHas U ydeOHO-HayyHas JUTepaTypa,
cpeactBa MaccoBoil uH(opmanuu, MHTepHeT UM Apyrue), KpUTUYECKH aHAIU3UPOBATh
XUMHUYECKYI0 HH(pOpMalMio, IepepadaTbiBaTh €€ M HCHOJIb30BaTb B COOTBETCTBUM C
MOCTaBJICHHOW Y4eOHOM 3a/1aueH.

IIpenmerHbie pe3yJbTaTbl OCBOeHHS Kypca «O0masi M HeopraHuvecKas XHMHSD)
OTPAaXkKaIoT:

[1P19 chopmupoBaHHOCT IPEICTABICHUMN:

0 MaTepUaJIbHOM €JUHCTBE MHUPA, 3aKOHOMEPHOCTAX U IT0O3HABAEMOCTU SBJICHUI NIPUPOBI,
0 MecTe M 3HAYeHMM XHMHUHM B CHCTEME €CTECTBEHHBIX HAayK U €€ pOoJM B oOecredeHuu
YCTOMUYUBOTO PAa3BUTHSA, B PELICHUU NPOOJIEM 3KOJOTHYECKOM, IHEPreTHUEeCKOM W MHILEBOH
0€30I1aCHOCTH, B Pa3BUTUU MEIMIMHBI, CO3AAHUU HOBBIX MAaTEpHUaloOB, HOBBIX HCTOYHUKOB
SHEpPIrUM, B O0ECIEYEHHWH PALMOHAIBHOTO IPHPOJONONIB30BaHMs, B  (HOPMUPOBAHUU
MHUPOBO33pEHUsI M OOIIeH KyJNbTypbl 4YeJIOBEKa, a TaKXe HKOJIOIMYeCKH OOOCHOBAHHOIO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

[1P20 chopmupoBaHHOCTH BiIa/IEHUsI CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKIIOYAeT:

OCHOBOIOJIArarolue MOHITHS - XUMHYECKHH B3JEMEHT, aToM, sJpO0 aroma, HU30TOIbI,
3NEKTPOHHAsE 000JI0YKa aToma, s-, P-, d-aToMHbIE OpPOHMTAIK, OCHOBHOE W BO30YXKICHHOE
COCTOSIHUSL aToMma, TUOpuAM3alMs AaTOMHBIX oOpOWTanel, HOH, MOJIEKYNa, BaJIEHTHOCTb,
ANIEKTPOOTPHULIATENILHOCTh, CTENEHb OKHUCICHHs, XUMHUYECKas CBs3b (KOBaJEHTHas, HMOHHAsd,
METaJUIn4YecKas, BOJOPOJHAs), KPUCTAUIMYECKas pelleTka, XUMHYecKas peakius, pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs AUCCOLMALMs, CTENEHb JUCCOLMALNY,
BOJIOPOJHBIA TOKa3aTelb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEMJIOBOM 3(P(EKT XUMUYECKOU
peaxiuu, CKOpoCcTb XMMHUECKOHN peakliui, XMMUYECKOE PaBHOBECHE;

TEOPUH U 3aKOHBI (TEOPHsl NIEKTPOITUTHUECKOHN JUCCOLMAIiy, epuoanyeckuii 3akon J1.1.
MenzeneeBa, 3aKOH COXPAHEHUs Macchl BELIECTB, 3aKOH COXPAHEHHUsS U IPEBPALLECHUS dSHEPTUU
IpYU XUMHUYECKUX PEaKLHUAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHUH, MHUPOBO33PEHYECKHE 3HAHUs, JIEKalIUEe B
OCHOBE IIOHMMaHUS TPUYMHHOCTH W CHCTEMHOCTH XHMMHUYECKUX SIBJICHHI; COBPEMEHHBIE
MIPEJICTaBJICHUSI O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaIMOJIEKYJISIPHOM
YPOBHSIX;

MPEJCTaBICHUs O MEXaHHW3MaX XHUMHUYECKUX peakluid, TepMOJMHAMHUYECKHX U
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KMHETUYECKUX 3aKOHOMEPHOCTAX HMX IMPOTEKAaHUs, O XMMHUYECKOM pPABHOBECUH, pacTBOpax M
JUCIIEPCHBIX CUCTEMAX;

(aKTOJIOTHMUECKUE CBEIEHHS O CBOMCTBaX, COCTaBe, IOIY4YeHHH U 0Oe30macHOM
UCTIOJIb30BAaHUM BAXHEHUIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKON IEATEILHOCTH
4eJI0BEKA, O0IIMX HaYYHBIX MPUHIUIAX XUMUYECKOTO POU3BO/ICTBA;

I[TP21 cdhopMUpPOBAaHHOCTh YMEHHUN: BBIIBIATH XapaKTEPHBbIC IPU3HAKK TTOHSITHUH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IMOHATHS IPU ONUCAHUU
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

[1P22 chopMUPOBAHHOCTH YMEHHSI HCIOJIb30BaTh XHUMHUYECKYI) CHUMBOJIMKY TSt
cocTaBiieHUS! (OpPMYJI BEIIECTB M YPAaBHEHUH XUMHUYECKUX pPEAKLIUH, CHUCTEeMaTUYECKYIO
HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJEIBHBIX BELIECTB;

I1P23 cdopMHpPOBaHHOCTh YMEHHSI ONPEACTATh BaJCHTHOCTh M CTENEHb OKHCIICHHS
XUMHUYECKHX DJJIEMEHTOB B COCIMHEHUSX, BUJ XHMUYECKOM CBSA3M (KOBAJIEHTHasl, WMOHHAs,
MeTaJlJIN4ecKast, BOAOPOIHAS ), TUTl KPUCTAJUTMUECKOH PEIIeTKH KOHKPETHOTO BEIlECTBA;

[1P24 chopMUPOBAaHHOCTh YMEHHsI OOBACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peIIeTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIMA
MeXaHHU3Mbl 00pa30BaHUs KOBAJIIEHTHOU CBSI3H;

[1P25 chopmMupoBaHHOCTH YMEHUI:

KJ1accu(UIIMpPOBaTh: HEOPTaHMYECKUE BEIIECTBA MO UX COCTaBY, XUMHUYECKUE PEAKIUH 10
pa3MyYHBIM TpH3HAKaM (YUCIYy M COCTaBy pEarupyroliux BEUIECTB, TEIUIOBOMY J(PQEKTy
peaKIyy, N3MEHEHHIO CTETIEHEH OKHUCIICHHUS JIEMEHTOB, 00PaTUMOCTH, YIaCTHIO KaTalu3aTopa u
Jpyrue);

CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMSI M KPUTEPUM JUIS KiIacCU(PUKAIMH H3y4aeMbIX
BEILECTB U XUMUYECKUX PEAKIUN;

I1P26 chopMupOBaHHOCTH yYMEHHUS PAacKpbIBaTh CMBICH Iepuoandeckoro 3akona J[..
MenpgeneeBa U JIEMOHCTPUPOBAaTh €0 CUCTEMATH3UPYIOILYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

[1P27 chopmMupoBaHHOCTH YMEHUI:

XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB U HOHOB XHUMHUYECKHX 3JIEMEHTOB
nepBoro - uerBeproro nepuonoB Ilepmommueckoit cuctemsl J[.MI. MeHneneeBa, MCHONb3ys
HOHATHSL "dHepreTuyeckue ypoBHH', "dHeprermueckue moaypoBHu", "s-, p-, d-aToMHbIC
opburtanu", "0CHOBHOE U BO30YKICHHOE YHEPreTHUECKHUE COCTOSHUS aToma";

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKHMX 3JEMEHTOB M UX
COCIMHEHUH 110 nepuoaam u rpynmnam Ilepuonudeckoii cucremsl .M. MeHeneesa, BaJleHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

[1P28 chopMUpPOBAaHHOCTh YMEHM: XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XUMUYECKUE
CBOICTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEP)KIATh CYLIECTBOBAHME TN€HETHUECKON CBSA3HU
MeX/1y HEOPraHUYECKUMHU BEIIECTBAMU C IOMOIIIbIO YPaBHEHUI COOTBETCTBYIOUINX XUMHUECKUX
peaKkuuii;

ITP29 cpopMHUpPOBaHHOCTh YMEHHS PACKPBIBATH CYIIIHOCTD:

OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM IOCPENCTBOM COCTABIIEHUS 3JIEKTPOHHOTO
OanmaHca STHX peaklMd; peakuuid HOHHOro OOMEeHa IIyTeM COCTaBJ€HHUS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

peaKuuii TuIpoIn3a;

peakuuii KOMIUIEKCOOOpa3oBaHUs (Ha TMpUMepe T'HAPOKCOKOMILJIEKCOB IIMHKA U
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ATIOMHUHHS);

ITP30 cpopMHUpOBaHHOCTH YMEHHS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX
peakuui C y4YyeTOM HX OHHEPreTHUECKHUX XapaKTEPUCTUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XMMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3jIMYHBIX (PaKTOPOB, a TAKKE XapaKTep CMEIICHUs
XUMHUYECKOT'O PaBHOBECHUSI 1101 BIUSIHUEM BHEIIHUX Bo3nercTBuil (mpunuuin Jle [latense);

[1P31 chopmupoBaHHOCTh YMEHHS XapaKTEpHU30BaThb XUMHUYECKHE pPEaKIHUU, JeKalliue B
OCHOBE NMPOMBIIIICHHOTO MOJyYeHUs! CEpHON KHUCIIOTHI, aMMHUaKa, OOIlME HAYYHbBIC MPUHIIMUIIBI
XUMHYECKHX MPOU3BOJICTB; II€JIECOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLICHUS PUCK-TI0Ib3a;

ITP32 cdopmMupoBaHHOCTH BIIAJICHUS CUCTEMOW 3HAHHMA O METOJaX HAYYHOT'O IMO3HAHUS
SBJICHUW TPUPOABI - HAONIOJCHHE, MU3MEPEHHE, MOJCIMPOBAHUE, YKCHEPUMEHT (peaslbHBId H
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMsI IPUMEHATb 3TU 3HAHUS IPHU
AKCIEPUMEHTAJIbHOM MCCIEAOBAHUN BEIIECTB M Ul OOBSCHEHUS XUMHUYECKUX SBJICHUM,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

I1P33 chopmMupOBaHHOCT, yMEHHUS BBISBISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUU C
MNOHATUSIMH ¥ TPEACTABICHUSMHU JPYTHX €CTECTBEHHO-HAyYHBIX TNpEeaMETOB s Oosee
OCO3HAaHHOT'O TOHMMAaHUsl MaTEPUAIbHOIO €IMHCTBA MUDPA;

[1P34 chopmupoBaHHOCTH YMEHUS IPOBOAUTH PACUETHI:

C HCIIOJIb30BAaHMEM IIOHATUN '"MaccoBasl [JoJis BellecTBa B pacTBope" U '"MoiisipHas
KOHIIEHTpauus'";

Macchl BellecTBa WM o0beMa ra3a 1o M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce HIIM
00BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB;

TEI10BOTO P (HEeKTa peaKInu;

3HAQUYEHMsI BOJOPOJHOTrO MOKA3aTelNsl paCTBOPOB KHUCIIOT U IIEJIOYEH C U3BECTHOM CTENEHBIO
JUCCOLALNY;

Macchl (00beMa, KOJMYECTBA BEILIECTBA) MPOAYKTAa PEAKLUHU, €CIU OJHO M3 HCXOTHBIX
BEIIECTB JJaHO B BMJIE PACTBOpA C ONpPEAEIEHHOW MaccOBOW J0JE€H pacTBOPEHHOTO BEIECTBA
WIM JaHO B U30BITKE (MMEET MPUMECH);

JIOJIY BBIX0J1a IPOAYKTA PEAKIINH;

00BEMHBIX OTHOILLEHUI ra3oB;

[P35 cdopMUpPOBaHHOCTH YMEHHH: CAMOCTOSTEIBHO IUIAHUPOBATH M MPOBOJIUTH
XUMHUYECKHHM AKCIEpUMEHT (IIPOBEACHUE peakluid HOHHOIO OOMEeHa, MOJATBEepXKIECHHUE
KaueCTBEHHOI'O0 COCTaBa HEOPTaHWYECKUX BEILECTB, ONPEACICHUE CPEbl PACTBOPOB BEIIECTB C
MOMOIIBI0 MHJUKATOPOB, W3YYE€HUE BIHMSIHUSA PA3IUUHBIX (PAKTOPOB HAa CKOPOCTb XMMHUYECKOMH
peakuuy, peuieHHe SKCIEePUMEHTAIbHBIX 3afad nmo teMaM "Meramnel" u "Hemeramnsl") c
coOnrofieHreM TMpaBuwil  0e30mMacHOro  oOpalleHuss C  BelecCTBaMH M JJaOOpaTOpHBIM
o0opysnoBaHueM, (QOpMyIUpOBaTh LENb HCCIENOBaHUS, IMPEACTABIATh B pa3iudyHoON ¢dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX JIOCTOBEPHOCTH;

I1P36 cdopMUpOBaHHOCTh YMEHMH: COOJIOAATh MpaBUiIa IOJB30BAHUS XHMHUYECKOM
nocysioi M J1abopaTopHBIM 00OpYJOBAHUEM, OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OINBITOB, HKOJOTHUECKU
1es1eco00pa3Horo MoBeeHUsI B ObITY U TPYAOBOM AEATENBHOCTH B LENSAX COXPAaHEHHsI CBOETrO
3/I0pOBbS, OKpYKaIOLEeH MNpPUPOJHONW Cpelabl U JIOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS,
OCO3HaBaTh OINACHOCTb TOKCHUYECKOrO JEWCTBHUS Ha JKUBbIE OpPraHU3MBbl OINpeAeNIEHHBIX
HEOPraHWYECKUX BEIIECTB, HOHMMAas cMbIci nmokasatens [1/1K;
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I[IP37  chopMHUpPOBAaHHOCT, YMEHHH: OCYIIECTBJISATH  II€JICHANIPABICHHBIA  ITOUCK
XUMHUYECKON MH(OpMAIMK B PA3JIMYHBIX UCTOYHHMKAX (Hay4yHas M ydeOHO-Hay4yHas JIUTEpaTypa,
cpeactBa MaccoBoil wuH(oOpManuu, MHTEpHET W Apyrue), KPUTUYECKH aHAIU3UPOBATH
XUMHUYECKYI0 HH(pOpMaIHio, MepepadaThiBaTh €€ M HCIOJIBb30BaTh B COOTBETCTBUH C
MOCTaBIICHHOW y4eOHOM 3aauei.
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4. TemaTnuyeckoe IJIAHMPOBAHME

Ne

IL.II.

IIporpammHuoe conepxkanue, Tema 3aHsITUA

Komnunue
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B ToM yucne
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113
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CP

JlnyHOCTHBIE, TPEIMETHBIC
pe3yJIbTaThl

1 cemecTp

1.

Bsenenue B xypc. HCTpyKTaX. BXOIHON KOHTPOIIb.

1. Opranuyeckasi Xumusi

46

22

12

1.1.

OcHOBHbIE TIOHSITUSI OPraHWYeCcKOW XHMMHH M TeOpHUsl CTPOEHUs

OPraHuYecKUX COeJUHEeHUM.

2.

OCHOBHBIE TTOHSTHUSA OpFaHquCKOﬁ XUMHHU U TCOPHA CTPOCHHUA OPraHUICCKUX

COCIMHEHU.
Conep:xanne: IIpenmer 1 3HaYeHHE OPraHUIECKONH XMMHH, IPEICTABIEHHE O MHOI000Pa3HHOPTaHHIECKIX
COEIMHEHMIT. DJIEKTPOHHOE CTPOSHHUE aTOMa YIJIepOia:0OCHOBHOE M BO30YXKIEHHOE COCTOSHNMS. BaneHTHbIE
BO3MOXKHOCTH aTOMayriepoaa. XMMHIecKas CBSI3b B OPraHUUECKHX COSIMHEHHSX. TUIBIrHOpUAN3aIiy aToMa
yriiepoza. MexaHu3MbI 00pa30BaHNUs KOBaICHTHONCBA3Y (0OMEHHBIH H JOHOPHO-aKIeNTOPHEIH ). THITBI
NepeKPBHIBAaHUAATOMHBIX OpOuTaneii: 6- u m-cea3u. OnuHapHasi, ABOWHas 1 TpoiHas cBA3b.CriocoObl pa3pbiBa
CBsi3eil B MOJIEKyIaXOpraHnieckux Beriects. [1oHATHE 0 CBOOOAHOM paauKaie, Hykieodiie uaneKTpoduie.
Teopust cTpoeHust OpraHuyecKkux coequHeHnit A.M. byTiepoBa u ee COBpeMEHHOE Pa3BUTHE — CTPYKTYpHAast
TEOpUst OPraHUYECKUX COCANHCHH. 3HAYCHHIE TEOPHH CTPOCHHS OPTAaHUYECKUX COSAUHEHHI. MOJeKyIIpHbIe
U CTPYKTYpHBIE (hopMyisl. CTPYKTypHBIE GOPMYIIBIPA3IMIHBIX BUIOB: pa3BepHYTas, COKpAIICHHAs, CKEJICTHASL.
W3zomepust. Buael m3oMepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHBIE 3 (EKTHI B MOJIEKyIaxX
OpraHHYecKHX coeHeHNH. HIyKTHBHBINH 1 Me30oMepHEIH dddekTsL.IIpencTaBienue o KiIaccudukanum
OpraHHYecKHX BemecTs. [TonsaTie o GyHknmoHansHoHU rpymme. ['omonorns.I'oMonornaeckue pssl.
Homenknarypa opraHHIecKHX COSIUHEHUH (CHCTeMaTHIecKasi M TpHBHAIbHEIC Ha3BaHUs). OCOOEHHOCTH U
KJIacCU(UKALNsI OPraHMYeCKUX peakiyit. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIMH B OPraHUYECKOH
XUMUH.

JP1.1-1.4,JIP 2.1 -2.3,
JIP 3.1 -3.3,JIP 4.1 —4.4,
JIP 5.1 -5.5,JIP 6.1 — 6.5,
JP7.1-7.38

[P 1-4

1.2. YFJICBOIIOPOJIBI H UX IIPUPOJAHBLIC UCTOYHUKH.
Conep:kanne: AJkadbl. [ OMOTOTHYECKHI PsiT ATKAHOB,001ast QOpMyIia, HOMEHKIATYPa U H30MepHUs. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJTEKYJT AKAHOB, SP -THOPH IN3AITHS ATOMHBIX OpOUTANEl YrIIepoya, G-CBA3b.
Kongpopmepor. Puzndeckre CBOWCTBAATKAHOB. XHUMUYECKHE CBOICTBA aJIKaHOB: PeaKIHH3aMeIICHNUS,
HN30MEepPHU3aIHH, TeTHIPHPOBAHNS, UKIN3ALIY, IUPOIN3a, KpeKuHra, ropenns. Haxoxaenue B nmpupoze. CrocoOs!
MIOJTy4eHUs ¥ IPUMEHEHUE aTKaHOB.
[uknoankansl. O6mmas hopMyna, HoMeHKIATypa 1 n3oMepusi. OCOOCHHOCTH CTPOCHUS M XHMHYECKHXCBOHCTB MaJIBIX
(LMKJIONPONaH, MUKIO0YTaH) M OOBIYHBIX (IIMKIONEHTAH, INKIOTeKCaH ) [IUKIOANKaHOB. CII0COOBI OTyYeHH s U IPUMEHEHHE
IUKIIOATKAHO.
Ankensl. 'oMonornueckwii psj akeHoB,00mas (opMyiia, HOMEHKIATypa. DIEeKTPOHHOE H IPOCTPAHCTBEHHOCCTPOCHHE
MOJTEKYJT aJIKEHOB, SP>-THGPHM3AIIH ATOMHBIX OpOUTANIEH YIIepona, o- i m-cBs3n. CTPYKTypHAs U TeOMeTprdecKast (iyuc-
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mpanc-) nzomepus. PH3nYecKue CBOMCTBA alKeHOB. XMMUYECKUE CBONCTBA: PEAKIINUIIPUCOCIUHCHHS, 3aMEILCHHS B 01
TI0JIOKEHHUE IIPU ABOMHOMU CBSI3U,OJIIMEPHU3aUH U OKHCIICHUS. [Ipedcmagienue o Mexanusme peakyuudieKmpopuibHo2o
npucoedunenus. Ilpasuno MapkoBHuKoBa. KauecTBeHHbIEpeaKINY Ha ABOHHYIO CBsI3b. CIIOCOOBI IOMydeHHS U
[IPHIMEHCHHEAIKCHOB. ANKaaueHsl. Kinaccudukarmst ankagueHoB (CONPsHKCHHbIE, H30JIMPOBAHHBIC, KYMYIUPOBAHHbIE).
OCoOEHHOCTH YIEKTPOHHOTO CTPOCHUS HKXUMUYECKUX CBOMCTB CONMPSDKEHHBIX AUECHOB, 1,2- u 1,4-npucoeanHeHue.
IMomumepu3anust conpsiKeHHBIX A1eHOB.CI0CO0b! IOMyYeH s H IPUMEHEHHE aJIKa{HEeHOB.

Aunkusbl. ['oMooruueckuii psiy anKuHOB,0011ast popMyIia, HOMEHKIIATYpa U H30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJICKYII aIKHHOB, SP-THOPUIM3aIHs dIeKTPOHHEIXOpOHTaell aToMa yrieposa. dusndecknecBoiicTBa aIKHHOB.
XUMHI4YecKHe CBOICTBA: peaKkIiy IPUCOSANHEHNUS, TUMEPH3allil i TPEMEpU3allii, oOKicIeHus. KucinorHsle cBolicTBa
AJIKMHOB, UMEIOIMX KOHIEBYIOTPOHHYIO CBsA3b. KauecTBEHHbIE peakliMiHa TPOHHYIO CBs3b. CIIOCOOBI OIyUeHUS U
IIPUMEHECHHUE aJIKUHOB.

ApoMaTtH4ecKue yrieBo1oposl. I'oMonoruyeckuii psa apeHos, obmiast popMylia, HOMEHKIATYpPa U M30MEPHSI.
DIeKTpOHHOE U NPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYIIBI OeH301a. [Ipasuno apomamuunocmu, npumepsl

apomamuyeckux coedunenuil. Pu3nueckue cBOUCTBA apeHOB. XUMUUECKHE CBOWCTBA OCH30/Ia I €TOTOMOJIOTOB!

peaxIuy 3aMenieH:s B 0€H30I5HOM KOJIBLE U YTIIEBOAOPOAHOMpPAAUKAIE, PEaKI[HU IPHCOSIMHEHHS, OKUCTICHHE

roMosioroB Oen3sona. Peakyuu snekmpoguivhozo samewjenus. IIpencrapaenie 06 OpHEHTHPYIOIIEM ICHCTBHI
3amecTuTesneld B 0CH30JbHOM KOJIbLIE HA IPUMEPE aIKWIBHBIX PalMKaIoB, KApOOKCUIIBHOM, THIPOKCHIIBHBIN, AMUHO-

W HUTPOTI'PYIII,aTOMOB rajoreHoB. OCOOEHHOCTH XMMUYECKUX CBOMCTB ctupona. [lonumepusanus crupona. CriocoObt
MOJTy4eHHUs] ¥ IPHMEHEHHEe apOMAaTHYECKUX yIIeBOA0OPOIOB.

DJeKTpOHHOE CTPOEHHUE raJoreHOIPOU3BOIHBIX YIIIEBOJOPOAOB. Peakiinuy 3aMeleHus raforeHana ruipoKCHI, HUTPOTPYIIILY,
LHAaHOTPYIIITy, aMHHOIpymIly. [leficTBYe Ha raloreHIpOU3BOAHBIEBOAHOIO U CIIMPTOBOIO pacTBopa menoyu. B3aumonelicTue
JITIOreHaIKaHOB ¢ MarHueM 1 IMHKOM.IIoHATHE 0 MeTaJuI00praHMYecKuX COeinHeHnsX. Mcnonp3oBanne
rajloreHIIPOU3BOAHBIX B OBITY, TEXHHKE UB CHHTE3€.

IMpuponusiii ra3. ITomytHele HedTsHBIeTa3bl. HedTh 1 €€ mponcxoxnenue. KaMeHHBIH yroib 1 NPOAYKTH eronepepadoTKy.
Crioco65! epepaboTkn HeTH: IIeperoHKa, KpEeKUHT (TEPMHIECKHI, KaTATNTHIECKUH ), puOpMUHT, THpoin3. [IpoxyKTs
nepepaboTKy He(TH, X IPUMEHEHHE B IPOMBILIIEHHOCTUH B ObITY. ['eHeTHUecKas CBA3b MEXIY Pa3IUUHBIMHU KJIACCAMU
YTJIIEBOIOPOJIOB.

Anxansl. [{ukmoanKkaHBbl.

Ilpakmuueckoe 3auamue Nel. Ankanvl: Xumuyeckue c8olcmad, NoJyyeHue.

AnkeHbl. ATKaJIUEHEL.

HpaKTI/I‘leCKOC 3aHsaTHE Ne2. AJIKCHBI: XUMHUYECKHE CBOﬁCTBa, MOJIYUYCHHUEC

NININIDN

N|o|glk~w

Camocmosmenvuas paboma:
CP Nel. Kayuyku u pesuna

N

©

AJIKVHEL.

N

Apomamuueckue y2n1e6000pooul (apenvt). I'anoreHNnpon3BoaHbIE

yTIEBOIOPOIBI.
10. | Ilpaxmuueckoe 3ansmue No3. Ilpupoomnvie ucmounuxu yene6000pooos. 2
11. Koncynpramus o Temam 1.1-1.2 2

JIP 1.1 - 1.4,JIP2.1 - 2.3,
JIP 3.1 -3.3,JIP 4.1 — 4.4,
JIP 5.1 - 5.5, JIP 6.1 — 6.5,
JIP7.1-7.8

TIP 1-18

1.3. Kucjiopoacoaep:kaiue oprann4eckue coeJuHeHUs .
Conep:xanue: [lpenenbHble ogHO0aTOMHBIE cUPThl. CTpoeHHE MOJIEKY (Ha MPUMEPE METAHOJA U ATAHOJIA).
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T'omonornueckuiipsiz, odimas Gpopmysta, H30MepHs, HOMEHKIATypa U Kiaccuukanus cnuptos. Pu3ndecKue CBOHCTBA
criuptoB. Bogopoanas cBsi3b. XrMHUeCKHE CBOHCTBA: PEaKLMN 3aMELICHNs, JCTHPATAI1, OKUCIICHHS,B3aUMOICHCTBHE C
OpraHNYeCKHMH U HEOpraHWIeCKUMH KuciaoTaMu. KauecTBeHHas peakiys Ha OAHOATOMHBIECTIUPTEL. DH3HOIOrHIecKoe
JIeHCTBHE 9TaHONIA H METaHOJIa Ha OPTraHu3M denoBeKka. CriocoObI MOTydeHHs U IPUMEHEHUE OJHOATOMHBIX CITHPTOB.
[Ipoctsie 3¢upbl, HOMEHKIAaTYpa 1 H3oMepusi. OcoOeHHOCTH HH3UIECKUX HXUMUYECKUX CBOUCTB.

MHOroaToMHbIe CITHPTHI: STHICHIIUKOIBY IHIepHH. Pu3ndeckrue 1 XUMAYECKHECBOUCTBA: PEaKIH 3aMEICHH,
B3aHMOJEHCTBUE C OPTaHNIECKUMH U HEOPTraHHIECKUMHU KHCIOTaMHU, KaueCTBEHHAs PEaKIHsl HA MHOTOATOMHBIE CITUPTEL
dusnonoruyeckoe AeiCTBIE Ha Opranu3M yenopeka. CHocoOBIIONyYeHHs U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYIIbI, B3aHMHOEBIIMSHIE THAPOKCOTPYIIIEI M OeH301bHOTO spa. du3nueckue cBoicTBa (GeHoma.
Oco0eHHOCTH XUMHYECKUX CBOICTB (peHona. KauecTBenHble peakiuy Ha Geromn. Toxcuanocts denona. CrocoObl morydeHus
U npuMeHeHne peHona. GenonpopmanbaeriHas cMoa.

KapOoHHUIEHBIE COEAUHEHNUSL: allbICTHABIN KETOHBI. DIIEKTPOHHOE CTPOCHHE KapOOHMIbHOM Tpynmbl. ['oMonornaeckue pspl
aJIbJIETH/IOB UKETOHOB, 0011ast (hopMyJia, H30MepHs M HOMEHKJIAaTypa. Pu3nuecKue CBOMCTBA allbIErUI0B U KETOHOB.
XuMHUYecKue CBOMCTBA aJIb/IETUI0B U KETOHOB (PeaKkLuy NPUCOeUHEHNUS ). [IpedcmasneHie 0 Mexanusme peaKyuil
HYKeodunbHo20 npucoedunenis. OKUCICHUE albAeTHI0B, KA9eCTBEHHbIE PEaKIUH anbAeriaoB. CiocoOb! MoIydeHus U
[IPUMEHEHHE aJIbJICTH/I0B UKETOHOB.

OHOOCHOBHEIE TIpeAeIbHbIC KapOOHOBBIE KHCIOTEL. OCOOEHHOCTH CTPOSHHS MOJIEKYJ KapOOHOBBIX KHCIIOT. M3oMepus
HOMEHKJIaTypa. PU3n4ecKUeCBOICTBA, BOAOPOHBIE CBA3U. XMMUUYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, PEAKLIUs
9TepU(UKAITHH, PEaKIUH C yIaCTHEM yTIIeBOJOpOAHOTOpaauKaia. [IoHsITHe 0 IPOU3BOIHBIX KapOOHOBBIXKHUCIIOT: CIIOXKHBIE
3GUPBL, AHEUOPUObL, 2AN02EHAHSUOPUObL, AMUObL, HUMPUIbL. OCOOEHHOCTH CBOWCTB MypPaBbHHOMKUCIOTHL. MHOroo0pasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEIeNbHBIX MAPOMATUYECKUX KAPOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCIIOT,
THAPOKCUKApOOHOBBIX KMIIOT. [IpencraBuTeny BICIINX KapOOHOBBIX KHUCIIOT: CTEapPUHOBAsI, HATbMUTHHOBAS,0ICHHOBAS,
JIUHONeBAS, TUHONeH08as KACTIOTHI. CII0COObI ITOTy4eH s U IPHUMEHEHHE KapOOHOBBIX KHCIIOT.

Croxubie 3¢upsL. 'oMonorinyeckuii psi,o0imas Gpopmysia, n3omMepus 1 HoMeHKIaTypa. JKupsl: ctpoetue, puzndeckue u
XHMHYECKUE CBOMCTBA )KHPOB: THAPOIIM3B KUCIION | IeToYHol cpeax. OCOOSHHOCTH CBOHCTB KUPOB, COECPIKAIIUX OCTATKU
HeNpeeIbHBIXKUPHBIX KUCIOT. JKupbl B ipupoie. MblI4 Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOOLIEE ACHCTBUE.
THousmue o cunmemuueckux morowux cpedcmeax(CMC).

O61mast xapakTepHCcTHKa yIiieBooB. Kitaccuukanus yrieBoxoB (MOHO-, IU-U HOJMcaxapyuasl). MoHOcaxapuasl: INIFOK03a,
(pyxTo3a,prbo3a, ranakTosa, Ae30kcuprbo3a. Pu3MIecKUe CBONCTBA U HaXOXAeHHE B pupozae. Potocunres. Onmuueckas
uzomepus. Konvuamo-yennas maymomepus Ha npumepe MOIeKybl 2NI0K03bl, npoekyuu Xeyopca, o- u f-anomepbl 21i0KO3bL.
XHUMHYECKHE CBOCTBA ITIOKO3bL: C y4aCTHEM CITUPTOBBIX U aJlbJICTUHONIPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOsKEeHUE
r10K03bl. [IprMeHeHHe TITI0KO03bI, e¢ 3HAYCHUEB KU3HEICATEIbHOCTH OpraHu3Ma. Jlicaxapuibl: caxaposa, MajbTo3a u
JaKkTo3a. BoccTaHaBMBaromue 1 HEBOCCTAHABIMBAIONIHE Arcaxapuabl. ['napomus caxapossl. HaxoxneHnes npupoze u
npuMeHenue. [lonucaxapuasl: Kpaxma, IIHKOreH Hie/uto103a. CTpoeHne MaKpOMOJIEKyJIKpaxmaia, TIIMKOTeHa i
1eutono3bl. du3nyeckue CBOMCTBA Kpaxmaia M LEe/UTI0NI03bl. XMMUYECKHE CBOMCTBaKpaxMaa (TApoNn3, KayeCTBEHHAs
peaxims ¢ HomoM). XHMMHYECKHe CBOMCTBA IEIUTIONO3B! (THAPOIIN3, PeaKkus IoTydeHHe d(pupoB e/uToio3sl). [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCK03a,alleTaTHBIII IIENK).

12. | Cnupmul. IIpocmuie a¢hupwi. Penon. 2

13. | Ilpaxmuueckoe 3anamue Ned4. Cnupmul: XumuyecKue c80tUcmaa, noyyeHue. 2

14. Anpaerunsl. KeToHBI 2

15. | Kapbonoesvie kuciomwi. CnodcHvie 3¢hupol u Hcupbi. 2

16. [IpakTuueckoe 3ansatue NeS. KapOoHOBbBIE KUCIOTHI: XUMHUUECKHE CBOICTBA, 2
MOJTyYCHHUE.

17. Camocmosmenvhas paboma:

JIP1.1-1.4,JIP 2.1 - 2.3,
JIP 3.1 -3.3,JIP 4.1 —4.4,
JIP 5.1 -5.5,JIP 6.1 - 6.5,
JP7.1-7.8

ITP 1-9, ITP11-18
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CP Ne2. Moina. Cunmemuueckue morouue cpeocmaa.

18. Yenesoowi.

19. | Koncynpranus o teme 1.3

1.4. A3oTconepxkamme opranndyeckune coeqnueHus. [loaumepsl.
Conep:kanue: AMHHbBI — OpraHUYecKUE IPoU3BogHbIcaMMuaKa. Knaccudukanus aMUHOB: alM(aTHIecKue u
apoMaTHYECKHe; IepBUYHbIE, BTOPUUHEIE U TpeTudHble. CTpoeHNe MoJeKyi, o0mas GpopMyria, H30MepHs,
HOMEHKJIaTypa 1 QU3HIeCcKuecBOicTBa. XUMUYECKOE CBOMCTBA ann(aTHIeCKUX aMUHOB: OCHOBHbIE CBOICTBA,
AIKWIMPOBAHKE, PEAKLUU C a30THCTOM KUCI0TON.CoJlM aNKMIaMMOHUS. AHWIMH — IPEICTABUTENIb AMUHOB
apomarHdeckoro psiga. CTpoeHHe aHWINHA. B3auMHOe BIMsHIE IPYNIIATOMOB B MOJIeKyie aHimIHHa. OcOOeHHOCTH
XMMUYECKUX CBOHCTBaHWINHA. KadecTBeHHbIe peakiuy Ha aHWIMH. CocoObl oTy4eHne U IPUMEHeHUe
anudaTHuecKIX aMUHOB M aHHJIMHA U3 HUTPOOEH3011a.
Awmunokucnotsl. Homenknatypa u u3omepusi. OTAeNnbHbIC IPEACTABUTEIN 0-aMUHOKHCIIOT: TIINIUH, alaHUH, eHUNANAHUH,
CepuH, 2ymamMuHo8as KUcioma, iusuH, yucmeur. Onmuyeckasusomepus amunoxkuciom: D-u L-amunokuciomei.
®duznyecKre cBOHCTBa aMHHOKHCIIOT. XHMHYECKHE CBOICTBAa aMUHOKHCIIOT KakaM(OTEPHBIX OPraHUYECKIX COSIHHEHHH,
peakiysi MOJUKOH/CHCAIMH, 00pa30BaHUe ENTH/HOI CBs3U. buonornyeckoe 3HaYeHHE aMUHOKHCIOT. CHHTE3 IIENTH/IOB.
Benku xak npupoHble noauMepsl. [lepBuyuHas, BTOpUYHAs U TPETHYHAS CTPYKTYpa OelKkoB. XUMHYECKUE CBOMCTBA OEJIKOB:
THAPONH3, JeHaTypanus, KadeCTBEHHbIE peakIui Ha Oenku. [lonsamue 00 azomco0epicawux 2emepoyuriudeckux
coedunenusx. Hupumuounosvle u nypurosevle ocHosanus. Hykieunogvle KUuciomol:cocmas, cmpoenue u OUoI0UecKoepos.
OCHOBHBIE MOHATHS XUMHHU BBICOKOMOJICKY/IIPHBIX COSJMHEHUNH: MOHOMEP, TIOIUMEp, CTPYKTYPHOE 3BEHO, CTCIIEHb
TIOJIMMEPH3aIlH, CPEIHSS MOJIEKyIIsipHas Macca. OCHOBHBIE METOBICHHTE3a BEICOKOMOJIEKYIIPHBIX COSIMHEHUH —
HOJIMMEpH3aLHs U MOJIMKOHACH AL, [Ipedcmasgienueo cmepeopezyisipHoCmu u HAOMOIEKYIAPHOU CIPYKIYpe NOTUMEPOS,
3A6UCUMOCTNG CBOLICE NOUMEPOB O UX MOJIEKYIIAPHO20 U HAOMONEKYIApHO20 cmpoeHus. TlonmiMepHbIe MaTepuaisl.
ITnacTMaccs! (TOIUATHIIEH, TOJIUIPONIIIEH, TOIHBUHIIIXJIOPH, IIOJIHCTUPOJI, HOJIMMETHIMETaKpHJIAT, OJIMKApOOHATHI,
nojudTWIEHTepedTanar). YTUIM3auus 1 nepepadoTka IIacTUKa. DJIacTOMEPbI: HATYPallbHbI, CHHTETUYECKUE KaydyKH
(OyTaIMeHOBBIH, XJIOPOIIPEHOBEI, H30IPEHOBHII) U CHIMKOHBL. Pesnna. BosokHa: HaTypanbHbIe (IepCTh, MeNK),
HCKYCCTBEHHBIE (BHCKO3a, al[eTaTHOE BOJIOKHO), CHHTETHYECKHE BOJIOKHA (KalPOH U JaBcaH). [lonumepsl cneyuanshozo
HasHaueHus (meqhuoH, Kesnap, 31eKmponposoosujie noIuMepsl, buopasiazaemvie NOIUMEpPLL).

BAINIDNIDN

20. Amunvl. Amunoruciomel.

21. | IIpakmuueckoe 3anamue Ne6. benxu.

JIP 1.1 - 1.4,JIP2.1 - 2.3,
JIP 3.1 -3.3,JIP 4.1 — 4.4,
JIP 5.1 - 5.5, JIP 6.1 — 6.5,
JIP7.1-7.8

TP 1-9, TIP11-18

1.5. BeicokoMOJIeKYISIpHbIE COCAUHEHUS.

22. Camocmosmenvhas paboma:
CP Ne3. Ionumepol. Ilnacmmaccol. Bonokua.

23. | KonrponbHas pabora

N

24. Koncynpramus o teme 1.1-1.5

JIP 1.1 —1.4,JIP2.1-23
JIP 3.1 -3.3,JIP 4.1 — 4.4,
JIP 5.1 - 5.5, JIP 6.1 — 6.5,
JIP7.1-7.8

TP 1-9, TIP11-18
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HUTOI'O B 1 cemecTpe

48

24

12

2 cemecTp

2. O0mas ¥ HeOpraHu4ecKasi XUMHUs

16

2.1 Teopemuuecxkue ocno6bvt Xumuu

14

2.1.1. Xumusi — HayKa O BEIIeCTBax.

25. OCHOBHBIE ITOHATUSA XUMUH.

26. OCHOBHBIE 3aKOHBI XUMUU.

2.1.2. Ctpoenue aToma.
Conep:xanne: Atom. CoCTaB aTOMHbIX Afep. XMMUYECKUii anemeHT. M3oTonbl. KopnyckyaapHo-801Ho8ol Oyanusm,
dsolicmeeHHasA NpupoOad 371eKMpPOHa.

217. Crpoenue aToma.

2.1.3. llepuoanueckuii 3akoH u [leproanueckas cucteMa XMMUYECKUX 2JIEMEHTOB [1.

H. MenneneeBa u cTpoeHue aToma.
Conep:xanne: Krnaccudukanus XMMAYECKUX DIIEMEHTOB (S-, P-, d-, f- anementsl). Pacnpejenenue 31eKTPOHOBIIO
aTOMHBIM OPOUTAISIM; NPUHYUN MUHUMYMA SHepauu, npunyun Ilaynu, npasuno Xynoa. NeKTpOHHbIE
KOH(UTypaiy aTOMOB 21eMeHTOB | — [\VIieprojoB B OCHOBHOM H BO30YKI€HHOM COCTOSIHUH, JJIEKTPOHHBIE
KOH(UrypaunnnoHoB. [Tousmue 06 SHep2uu UOHU3AYUY,IHEPSUU CPOOCMEBA K INEKMPOHY.
DIeKTPOOTPULATEIBHOCTb.
IMepronnueckuii 3axoH u [leproandeckas cucreMa xuMmdeckux anemeHToB/[.J1. Menneneesa. Ces3b [lepuomideckoro
3aKkoHa U [lepuoau4yeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB ¢ COBPEMEHHOU TEOPUEH CTPOSHHUS aTOMOB. 3aKOHOMEPHOCTH
HN3MEHEHHUSI CBOICTB XMMHIYIECKHX 3JIEMEHTOB M 00pa3yeMBbIX HMH IIPOCTBIXH CIIOXKHBIX BEIECTB 0 IPYIIAM U MEPHOIaM.
3nauenne nepuoanueckoro 3akona JI.M. Menzeneesa.

28. [Tepuonnueckwuii 3akon /1. 1. Menneneena.

29. | Ctpoenue aroma u [leproauueckas cucrema XuMudeckux snemenToB . U. 2 2
Meneneesa.
30. CamocTosTenpHas padbora:

CP Ne4. Pemenue pacueTHbIX 3aJ1a4 110 (opMysiaM U YPaBHEHUIO PEaKLUU

2.1.4. CTpoeHue BellecTBa.
Conep:kanne: Xumuueckas cBsi3b. BUIbI XUMUUECKOCBSI3H: KOBAICHTHAS, HOHHAs, MeTaJUTIYecKas. MexaHn3MBbI
00pa30BaHMs KOBAICHTHOH CBSI3M: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEPrust ¥ AKHa CBsA3H. [lonspHOCTS,
HaNpaBJICHHOCTh M HACHIIIAEMOCTh KOBAIICHTHOM cBsA3H. KpaTHble cBa3u. BomopoaHas cBsi3b. MexMONeKyIsIpHbIe
B3aUMOJICHCTBYS. BaJeHTHOCTH 1 BaJICHTHBIE BO3MOXKHOCTHATOMOB. [ ubpudusayus amomuulx opoumaneii. CBi3b
3JIEKTPOHHOI CTPYKTYPBI MOJIEKYJI C MX T€OMETPHYECKHM CTPOCHHEM (Ha MPHMEpPE COCANHEHHI JIEMEHTOBBTOPOTO
Nepuoa).
IlpencraBieHHe 0 KOMIUIEKCHBIX coeuHeHHX. COCTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOPa30BaTellb, IUTaH/IBL.
KoopaunarmonHoe uncino. HoMeHkI1aTypa KOMIUIEKCHBIX COSANHEHHH. 3HaUeHNE KOMIUICKCHBIXCOSIMHEHUH.

JIP 1.1 - 1.4, JIP 2.1 - 2.3,
JIP3.1-3.3,JIP 4.1 —4.4,
JIP 5.1 -5.5,JIP 6.1 - 6.5,
JP7.1-7.38

1P 19-30, ITP 32-37
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ITonsitue o KOOpI[I/IHaI_II/IOHHOf/‘I xumun. Bemectsa MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOI'O CTPOCHUS. Tunet
KPUCTAIIIMYECKUX PCIIETOK (CprKTyp) U cBolcTBa BewiecT. [loHsaTHe 0 JAUCTICPCHBIX CUCTEMAX.

31. [Tonsarue o xumuueckoi cBsa3u. KoBaieHTHAA XMHAYECKas CBA3b. 2 2
32. HMonHas xumudeckas CB3b. 2 2
33. Merammueckas cBs3b. Bogopoanas cBsa3b. KomiuiekcooOpazoBanue. 2 2

4 2

2.1.5. IucniepcHbI€ CUCTEMBI.
Coaep:xanue:

34. | Jlucnepcuule cucmembi.

N

35. | Koncynwranus mo temam 2.1.1-2.1.5

N

2.1.6. OCHOBHBIE KJIACCHI COSTUHEHUH.
Cog!egmaﬂne: K.]'IaCCI/I(bPIKaI_II/Iﬂ 1 HOMEHKJIAaTYypaHCOPTraHNYECKUX BEIIECTB.

10

36. | Knaccudukaius HEOpraHU4IeCKUX BEIIeCTB. BomopoaHbIe coeTMHCHUS 2 2
HEMETAaJJIOB.
37. | Ilpakmuuecxoe 3ausamue Ne7. Kuciomsl u ux ceoticmeaa. 2 2
38. | Ilpakmuuecxoe 3ausmue Ne§. Ocrhoearnus u ux ceoticmaa. 2 2
39. | llpakmuyeckoe 3anamue Ne9. Conu u ux ceoticmsa. 2 2
40. | llpakmuueckoe 3anamue Nel(). Oxcuowl u ux ceoticmaa. 2 2
6

2.1.7. Xumuueckue peaxium.

Conep:xanne: Krnaccupukanus XUMHYECKUX PEAKLHNA B HEOPraHUYIECKON W OPraHUYECKOi XUMUH. 3aKOH COXPAHEHHUSI MacChl
BEILIECTB; 3aKOH COXPAHEHHS U NPEBPAILCHHS SHEPTUHU IIPU XUMUYECKUXPeakuusix. Terosbie 3((hexTsl XUMHYECKUX PEaKLUi.
Tepmoxummdeckue ypaBHeHHs. CKOPOCTb XMMHYIECKOH peakIny, ee 3aBHCHMOCTb OT Pa3INIHEIX (akTopoB.I'oMOreHHbIe 1
rereporeHHble peakuuu.Karanu3s u karanuzaropsl. OOpaTrMble 1 HEOOPATHMBIE peaKMi. XUMHYECKOE PABHOBECHE.
KoncranTa XuMmdeckoro paBHoBecHs. DakTopbl, BIMSIONINE Ha ITOT0KEHAE XUMHIECKOTO PAaBHOBECHS: TEMIIEPATypa,
JTaBJIEHNE ¥ KOHIICHTPAINH BEIIeCTB, yIacTBYomuXB peakuud. [Ipuuamymn Jle Illatense. Peakimy noHHOTO OOMEHa.

41. | Knaccudukanus XMMHUYECKUX peaKLni. 2 2
42. | CkopocTh XUMHUECKUX peakiuid. OOpaTUMOCTh XUMHUYECKUX PEAKIIHH. 2 2
43. CamocrosTenbHas padbora:

CP Ne5. Pemenue 3a1a4 10 XUMHYECKON KUHETHKE. 2

2.1.8. Bona. PacTBOpBL. DIIEKTpOIUTHYECKAS JUCCOLIHAIIMS.

Cog!e[plcalme: HcTunnnie PacTBOPHI. Hpe}lCTaBJ'[eHl/le O KOJUIOUZHBIX pacTBOpax. Crioco0b1 BBIPAXKCHU S KOHLCHTPAalMHU
pacTBOpOB:MaccoBas A0JIs BEIIECTBA B PACTBOPE, MOJIApHAast KOHIIEHTpanus. HachllieHHbIe 1 HeHAChIIEHHbIE PACTBOPHI,
pacTBoprMOCTb. Kpucrajuioruaparsl.

OnextponuTHdeckas auccormanys. CHibHbIe U ciadble 3JIeKTposuThl. CTemneHs qucconnanuu. Hounoe npousgedenue 800bl.
Cpena BOIHBIX PACTBOPOB: KHCIOTHASL, HefTpanbHast, menouHas. Bogopomausiii mokasarens(pH) pactsopa. [uaponus coeit.

44, ‘ Ilonamue o pacmeopax. Pacmeopumocms éewgecmes. Cnocobwl gvipasicenus:
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KOHYyenmpayuu pacmeopoe.

45. | IIpaktnueckoe 3ansatue Nell. DnexkTpoauTuueckas JUCCOLUALUA.

46. | lIpakmuueckoe 3ausmue Nel2. ['uoponrus pacmeopos coell.

N

N

2.1.9. OkucnauTenpHO-BOCCTAHOBUTEIbHBIEC PEAKIIMH. DIEKTPOXUMHUUECKHE
IPOLIECCHI.

Conepixanue: OKUCIMTENbHO-BOCCTaHOBUTEbHbIEpEAKLMU. CTerneHb OKUCIeHUs. OKUCIUTEb U BOCCTAHOBUTEIb.
TIporecchl OKUCIICHUS U BOCCTAHOBIICHUSI. BaxkHeilMe OKUCIUTEIN U BOCCTAHOBUTENN. METOIICKTPOHHOTO OajlaHca.
DJeKTpONIH3 PacTBOPOB U PACILIABOB BEIIECTB.

47. OKuciumenbHo-60CCMAan0BUMeNbHbLE PeaKyUlU. 2
48. | Ilpaktuyeckoe 3anarue Nel3. Merox 37eKTpoHHOTO OanaHca. 2 2
49. | XuMU4ecKrue HCTOYHUKHU TOKA. DIIEKTPOJIM3 PACIJIaBOB U BOJHBIX PAaCTBOPOB 2
AJIEKTPOJIUTOB.
50. | Koncynpramus no temam 2.1.6-2.1.9 2

2.2 Heopranuveckasi XuMHus

11

2.2.1. Knaccudukanus Bemects. [IpocTrie BemecTna.

Conep:xanue: Ilonoxenue HemetaiioB B [lepuoanueckoii cucteme xumuueckuxanemeHTos /.M. Menzeneesa u
0COOEHHOCTH CTpOEHHMs nX aToMoB. Dy3nueckue cBoiicTBa HEMETAIUIOB. AJUIOTPONHUS HEMETAIUIOB (Ha IpEMepe KUCIOpoJa,
cepsl, pocdopa u yriepona).Bogopon. Ilonyuenue, pusndeckue 1 XMMUISCKUE CBOMCTBA (PeaKMK ¢ METaJUIaMHU U
HEMETaJlJIaMH, BOCCTaHOBJIEHHE OKCUI0B U coneid).['napunpl. TormBHble snementsl. ["anorensl. Haxoxaenue B mpupoe,
CI0cO0bI OMyYeHHs (PU3MYECKHe NXIMIYECKHe CBOMCTBA. ["amoreHoBooposl. BaskHeiimme kuciopoaconepxkanyie
COCeTMHEHMS TaJIoreHoB. JlabopaTopHBIe M IPOMBIIIIICHHBIE CIOCOOBI OJIyYeHHs TaJIOreHOoB. [IprMeHeHne raJloreHoB U UX
coeanHenuit. Kucnoposn, 030H. JlabopaTopHbIe 1 MPOMBIIUICHHBIE CIIOCOOBI MTOyYeHUst Kuciaopoaa. Puzndeckne u
XAMHYECKHECBOICTBA KUCIIOPO/Ia ¥ 030Ha; X IpuMeHeHHe. Okcunbl H nepokcusl. Cepa. HaxoxxeHue B npupose, Crioco0s!
nonyueHust, Gpusnyeckue u xumMudeckue cBoiicrea. CepoBomopox, cyabduast. Oxcnsst cepsi(IV) u (V). Ceprucras ncepHast
KHCJIOTHI M UX coi. OCOOEHHOCTH CBOWCTB cepHOIt KucIoThLIIprMeneHue cepbl 1 e€ coernHenuii. Azot. HaxoxaeHue B
IIPUPOJIE, CIOCOOBITONYIeHNS, (PU3NIECKHE H XUMHIECKHE CBOHCTBA. AMMUAaK, HUTPHIBL. OKCHABI a30Ta. A30THCTas U
a30THasI KHCIIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOWKHCIIOTEL. [IpuMeHeHue a30Ta U ero COeANHEHUH. A30THBIE
ynobpenus. ®ochop. HaxoxkneHue B npupo/ie, crocoObl NomydeHus, Gu3ndeckue 1 XuMudeckue coictra. ®ochust 1
tdocdun. Oxcuasr Gocdopa, oprodocdopHas kuciora u ee comu. Memagpocgopnas u nupogocpopnasxuciomst,
@ocghopucmasn u pocgoprnosamucmasn xucromor. Ilpumenenne pochopa u ero coennnenuii. ocdopHsie ynoopeHus.

Vraepoa. Haxoxkaenue B Ipupojie, Criocodbl monyueHus, Gpusnueckue 1 xumuueckue ceoiictea. Oxenppl yriepona(1l) u (1V),

yroJbHas KUCJIOTa Hee cony. [IpuMmeHenne yriepona u ero coequHenuil. Kpemunii. Haxoxxnenue B npupoze,criocoost
TIOJTy9eHNs, (PU3MIEeCKHe HXIMIYeckre cBoiicTBa. Oxcun kpeMunsi(IV), kpeMHUeBast KHCIIOTa, CHIHKATHL. [IpuMeHeHne
KpeMHUs U erocoefiuHeHui. CTeKI0, ero moay4eHue, BUIbI CTEKOI.

ITonoxxenue Metamios B IleprogimaeckolicucTeMe XUMIYECKHUX 3JIeMEHTOB. OCOOEHHOCTH CTPOESHHS IEKTPOHHBIX
000JI04eK aTOMOB METAIIIOB. Pacnpocmpanenue XuMuieckux 71eMeHmog-memainos @ 3emuoil kope. Ooiue puzndeckre
cBoifcTBa MeTauIoB. JIpuMeHeHne MeTauIoB B ObITY, IpupoeH TexHuKe. CIUIaBbl METaIIOB. DIEKTPOXUMUIECKHI P
HanpspKeHUH MeTayuioB. OOLIHe CII0COOBI MOTYyYEHNs METAIOB: THIPOMETAJLTYPIHs, THPOMETaJLIypIHs,
anekTpoMeTautyprus. [IonsTie o koppo3un MeTamioB. Crioco0s! 3aMTEl 0T Koppo3uu. OOIIas XapakTepUCTHKA METAJLIOB
IA-rpynmel [Tepronuueckoii CHCTEMBIXUMUYECKHUX AJIEMEHTOB. HaTpuii 1 kanuii: monyueHue, GU3n4ecKue U XMMHYECKUE
cBOIfcTBa, IPHUMEHEHHUENIPOCTHIX BEIIECTB M MX coenuHeHnid.O0mmas xapakTepucTika MeTawioB [IA-rpymmsr
ITeproanyeckoil CHCTEMBIXMMHYECKHX JIEMEHTOB. Maruuii ¥ KaJIbluil: oTydeHHe, PU3HIECKIe HXUMUUECKHE CBOMCTBA,

11

JIP 1.1 - 1.4,JIP 2.1 - 2.3,
JIP3.1-3.3,JIP 4.1 -4.4,
JIP 5.1 -5.5,JIP 6.1 —6.5,
JP7.1-7.8

[P 19-25, I1P 27, I1P 29,
1P 31-33, ITP 35-37
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IIPUMEHCHUENPOCTHIX BEIIECTB U UX COeANHEHUH. JKEeCTKOCT BOABI H CIOCOOBI ee yCTpaHeHHUs. AIIOMUHUH: OTydeHue,
(hu3MyecKne NXUMHYECKUE CBOMCTBA, IPUMEHEHHE TIPOCTOTO BEILIECTBA M €r0 COSAMHEHM. AM(OTEepHbIE CBOIMCTBA OKCHA
U THAPOKCHU/A ATIOMHUHHS, THIPOKCOKOMILIEKCH amoMuHust. O0mmas XxapakTepHCTUKA METaIIIOB T000UHbIX noarpym (b-
rpynn) Ileproaudeckoil CHCTEMBI XUMUYECKUXAIeMeHTOB. Du3nueckue 1 XUMUYECKUE CBOHCTBAXPOMa U €T0 COSANHEHHI.
Okcuppt 1 ruapokenst xpoma(Il), (1) u (VI). XpoMatsl 1 AMXpoMaThl, KX OKMCIHTEIbHbIE CBOMCTBA. [TonyueHne u
npuMeHeHue xpoma. dusndeckre U XUMUYECKIE CBOHCTBA MapraHIia U ero coefnHeHni. OCHOBHBICCOSIMHEHNSI MapraHIa
D), (IV), (VD u (VII). IlepmanraHat Kajus, €ro OKUCINTEIbHbIC CBOMCTBA. DU3HYECKUE X XUMHYECKHE CBOWCTBA JKele3a
u ero coearHenui. Oxeunpl, ruapoxcusl 1 conu sxene3a(ll) u (111). [onyueHne u npuMEHEHUE JKelnes3a U erociaBoB.
Menp: nomydenue, Gpu3HIecKre U XMMUUECKUE CBOUCTBA, IPHIMEHEHHE IIPOCTOrO BEIECTBA H €ro coeuHeHnH. I [inHK:
nory4eHue, (pu3ndecKkue U XUMHUIECKIe CBOHCTBA, IPIMEHEHHE IIPOCTOTO BEIIECTBA H €r0 COSAUHEHUH. AMpOTEpHEIe
CBOWCTBA OKCH/IA M TMAPOKCHU/IA LIMHKA, THIPOKCOKOMIIICKCHILMHKA.

51. | Hememannwi. Booopoo.

52. | p-Onemenmor: nememannot VI u V1 epynn enasnvix nooepynn.

N

53. | p-Onemenmor: nememannvt Vu |V epynn erasnvix nooepynn.

54. | IIpaktuyeckoe 3anstue Nel4. Xumudeckue cBoiicTBa MetaiuioB. Oomue
CIIOCOOBI MOTY4EHHsI METAJIJIOB.

NININIDN

55. Memannwr s-21emenmot. AnroMunu.

N

56. Memannwvr d->nemenmeor.

|

|

2.3 Xumus 4 )KU3Hb

Conep:xanue: Posb XiMHH B 00€CIICYCHUN YCTOHYNBOrO Pa3BUTHS Y€JIOBEUECTBA. [I0OHATHE O HAYYHBIX METOaX MMO3HAHUS U
METO/I0JIOTMH HAYYHOTr0 HccieoBanus. HayqHble NpUHIMIIBI OpraHu3aii XHMHYECKOT0 IPOU3BOACTBA. [IpOMBIIILICHHBIE
CHOCOOBI NMOJTYYEHHUS BaXKHEHIIMX BELIECTB (Ha IPUMEPENPOM3BOICTBA aMMUAKa, CEPHON KHCIIOTHI, METAHOJA).
TIpOMBIILIEHHBIECTIOCOOBI OIYYEHHUS METAJUIOB U CILIaBOB. XUMHYECKOE 3arPS3HEHIE OKPYKaIOIIEeil Cpe/ibl U ero
nocieAcTBUs. [ Ipobiema nepepabomru 0mxo008 u no6oUHbIX NPOJYKnos. Polb XUMHUU B 00ECTICYCHHH SHEPTeTUIECKOM
6e3omacuocTu. [lpunyunet «3enenoixumuuy. XUMUs 1 310pOBbe denoBeka. JlekapcTBenuble cpenctsa. [Ipauna
HCIIOJIb30BAHMS JIEKapCTBEHHBIX IIpenapaToB. Pojib XUMUH B pa3BUTHHMEIUIMHEL. XUMHs . OCHOBHBIC KOMITOHEHTHI

munm. [Tumessie 106aBku. Poib xumun B obecriedeHnu nuieBoil Ge3omacHoctr. KocMmeTnueckue u maphroMepHbie CpeCTBa.

BrrroBas xumusi. [IpaBuia 6€30macHOro UCIOJIB30BAHMS PENAPATOBOBITOBON XMMUH B TIOBCEAHEBHON JKU3HU. XUMHUS B
CTpoHTENbCTBE. BaxkHeime cTponTeNbHEIe MaTepraisl (eMeHT, 6eToH). [Ipor3BOICTBO CTPOUTEIEHBIX MaTePHATIOB. XUMUS
B CENbCKOM XO03s1iicTBe. OpraHudeckue U MUHepalbHbleyo0penust. Heopranuueckue MaTepuaibl (KOHCTPYKIIMOHHBIE
MaTepHalIbl, KPaCKH,CTEKIIOo, KepaMuKa). MaTepuals! Ui 311eKTpoHNKH. HaHoTexHOIOT .

57. | Camocmosamenvnas paboma:
CP Ne6. Ponb xumuu 6 obecneueHuu ycmouduso20 pa3eumus 4eio8euecmad.

58. Xumus u ocusno

N

59. | Koncynpramus mo remam 2.2-2.3

JIP1.1-1.4,JIP 2.1 - 2.3,
JIP3.1-3.3,JIP 4.1 -4.4,
JIP 5.1 -5.5,JIP 6.1 —6.5,
JP7.1-7.8

TP 19-20, ITP 32-33,

P 36-37

HUTOI'O BO 2 cemecTpe

69

41

16

IIpomexyTounas arrecranms B popMme:
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AK3aMeHa BO 2 ceMecTpe

18

Bcero

135

65

28

12

12

VP — ypoxk; 113 — npaktiaeckue 3ausatus; K — koncynpranuu;, CP — camocrostensHast paboTa.

IIpogheccuonanvro opuenmupogannoe cooepiicanue npeomema, HanpaIeHHoe Ha UHMESPAYUI0 C COOEPHCAHUEM 00UenpOhecCUOHATbHBIX OUCYUNTIUH

U nPogheccuoHaIbHbIX MOOYIEU BbLOENIEHO KYPCUBOM.
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5. YCJIOBUSI PEAJIM3AIIAU ATAIITUPOBAHHOM PABOYEM ITPOI'PAMMBI

5.1 B kosienxe npeaycMOTpPeHO MATepHAJIbHO-TeXHU4YEeCKOe 000py10BaHue 0011ero
NM0J1b30BaHUA (/151 00y4AIOIMXCS C HAPYIIEHHEM CJ1yXa)

e nnykunonnas netis MCS50C.

o MnayknuonHas cucrema ais ciadocisimaniux Y C-50/K

e Anmapar  3BYKOYCWIMBAIOIIMNA  BO3AYUIHOW M KOCTHOM  NPOBOJUMOCTH, U
BUOpoTakTHiIbHOTO BoctpusTus - ABKT-/[-01 "T'mo0yc"

e MnpopmanroHHble CEHCOPHBIE KHOCKH.

52A0Il CIIO mnpegycMOTpeHO cOONIOIeHHE TPEeOOBaHWM K JOCTYMTHOCTH 3JaHUN U
COOPYKEHH KoJule/a U 6€30IacCHOr0 B HUX HAaXO0XACHUS, B TOM YHCIIE:

— ObecrieueHne JOCTYIHOCTH MpUJIETAIONIE TEPPUTOPUH, BXOJIHBIX MyTeH, MyTel
nepeMenieHus BHYTpU 3/IaHUS JUIs oOyuaromuxcs c OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI U HHBAJINJIOB;

- Hanmnume crnenuanbHBIX MECT B ayJUTOPHAX Ui OOYYaIOUIMXCS C OTPaHMYCHHBIMH
BO3MOXXHOCTSIMH 3/I0POBbSI 1 MHBAJINJIOB;

- Hanmuune o0OpyZOBaHHBIX CAHUTAPHO-TUTMUEHHYECKUX TTOMEIICHHHA sl 00y4aroIuXxcs
C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 1 HHBAINIOB;

— Hanuuue cuctempl cUrHanMM3ali U OMOBEIIEHUS U OOyYalolUXCsl C OTpaHMYEeHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI 1 HHBAJIU/IOB.

5.3 K o6opynoBanuio pabouero mecta wuHBaIMAa w/winu juuna ¢ OB3 mo cayxy
NPEeIbSABISAIOTCS TpeOOBaHUS: paccTaHOBKa 00OpyZOBaHHMS M MeOenu Ha pabdoyux MecTax
nolkHa oOecreunBaTh OE30MACHOCTh W KOM(OPTHOCTh TpyJda, HE CO3[aBaTh IMOMEX MJis
MOJIX0/1a, TIOJI30BAHMS, TEPEABIKCHHS;, CTAHKHU; TEXHHUECKHE YCTPOWCTBA HOJDKHBI HMETh
yCTOHYMBBIE 0O€30MacHbIE KOHCTPYKIMH, MPOYHYI0 YCTAaHOBKY M (PUKCALUIO, MPOCTOM crocod
M10JIb30BAHNUS; PACIIOJIOKEHHUE MOJIOK Ha YPOBHE IJIEY U HE BBIIIE YEJIOBEYECKOTO POCTa; CTOJIBI U
CTYJbS JIOJKHBI OBITH 000PYIOBAHBI PETYINPYEMBIMH 10 BHICOTE
MeXaHU3MaMH U JIp.

Pabouee MecTo (mpu HEOOXOAMMOCTH) JOJKHO OBITH OOECIEYEeHO 3BYKOYCHJIMBAIOLIECH
anmapatrypoil, BU3yaJlbHBIMH HHJUKAaTOpaMH, KOTOpble NpeoOpa3yloT 3BYKOBBIE CHUTHAJBI B
CBETOBBIE, pEUEBbIE CUTHAJIBI B TEKCTOBYIO OErYIIYI0 CTPOKY JJsl OPUEHTUPOBKM JIUI] C
HapyLICHUAMH CIyXa.

O6opynoBaH#e OrpakIeHHS ABIKYIINXCS MEXaHU3MOB, JJECTHUYHBIX MTPOJIETOB U JPYTUX
OMAaCHBIX 30H B COOTBETCTBHHM C JCUCTBYIOUIMMH TpPEOOBAHUSMH CTaHIAPTOB CHCTEMBI
0e30macHOCTH Tpy/a.

Oprannsanus padodero Mecta Ajs 00y4alOIUXCcs ¢ HAPYIIEHHEM CJIyXa

* peKOMeHJAyeTCs — TNepBas MM BTOpas napra (OKOJO OKHAa WJIM B CpeIHEM psay) ¢

OpraHu3alel J0CTaTOYHOrO TMPOCTPAHCTBA, YTOOBI OOYyYarOIIMHCS B YCIOBUSX pPEYEBOTO

MOJIMJIOTa MMEN BO3MOXKHOCTH IIOBOPAuMBATBC U CIIYXO-3PUTENBHO BOCHPUHUMATH peyb

OKPYKaIOIINX

* pacrojioKeHHe O0YyJaromerocsi TakuM 00pa30oM, 4TOOBI €ro JydIle Ciblmaiiee yxo ObUIOo

MaKCHUMaJIbHO MPUOIMKEHO K MeIarory Ha 3aHsATHH (CIpaBa/cieBa OT Me1arora)

* ayauTopusl JOJKHaA ObITh 000OpyAOBaHAa CTAlMOHAPHOM 3BYKOYCHJIMBAIOLIEH ammapaTypoid

KOJIJICKTHBHOTO TTOJTb30BaHUS
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* yueOHas ayquTOpUs AOJDKHA OBITH 00OpyHOBaHA PaJuOKIACCOM, KOMIBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOHN (aKyCTUUECKMH YCHJIUTENb U KOJIOHKHU), BUJIEOTEXHUKOM, JOKYMEHT-KaMepou,
TeKCTO(hOHAMU
* OCHAIICHUE ayJUTOPUM MYJIbTUMEIWHHOW ammapaTypod: Jocka C IPOEKTOpoM /
WHTEpaKTUBHAs IIaHEIb, KOMIIBIOTEP C KOJOHKaMH M BbIxogoMm B [NeterNeet, cpemctBa mis
XpaHeHus u neperoca nipopmanuu (USB-HakonuTenu, IpuHTEp, CKaHep).
* crieualibHOe 000pyI0BaHKE IS 3aHATHM cypzomeaarora u joromneaa (3epkaino, FM-cucremsl,
unaukarop 3Bydanuss MH3, cyppomoromemuyeckuii tpeHaxep «Jpnbdald2y», crnennaibHbIS
KoMIibtoTepHBIe TTporpammbl Hearthe World, Speech W u n1p.)

5.4 Texnu4yeckue U MPOrpaMMHBbIE CPeICTBA 0011Ier0 U CeluaaIbHOr0 Ha3HAYeHHs
* HAyITHUKH ¢ MUKPO(GOHOM
* MOOWJIBHBIN PaJIMOKIIACC
* akyctudeckas cucreMa (Cuctema cBOOOHOTO 3BYKOBOTO TTOJIS)
* nH(pOpMAIMOHHAsI UHAYKIIMOHHAs CUCTEMa
* TeKCTOOH
* BU/IEOTEKA YUEOHBIX U JPYTUX HCIIOJIb3YEMbIX B 00pa30oBaTeIbHOM IIpolecce BUAeO(UIbMOB C
cyOTuTpaMu
* MyJBTUMEIUITHBIE CPEICTBA pUeMa-Tepenaun yueOHoi nHpopmanuu (IpoeKTop, TEIEBU30D,
MHTEPAaKTUBHAsI I1aHENb, JOKYMEHT-KaMepa ! T.11.)
* CypAOTEXHHMYECKHME CpEICTBAa U1 KOMIICHCALlUM YTPAYEHHOW WJIM HApPYLIICHHOM CIyXOBOH
byHKUIUM
5.5 TpeboBanuss K  y4yeOHO-METOOUYECKOMY U  HH(POPMAIMOHHOMY  OOECIIEYCHHIO
a/IalITUPOBaHHOM padoueil mporpaMmbl VISt 00y4AOIMMXCS ¢ HAPYUIEHUSIMH CJIyXa
YuebHble 1 HTHPOPMALMOHHBIE PECYPCHI
* yUeOHMKH B JIEKTPOHHOM U I1€YaTHOM BapHaHTE
* yueOHble MOCOOMs, MaTepuainbl JUIsl CaMOCTOATENbHOM padoThl B meyaTHOM (opme Wi B
dbopme PIEKTPOHHOTO TOKYMEHTa
* IPOrpaMMBbl BUPTYaAJIbHBIX Ja0OPATOPHBIX paboT
* yueOHbIe MaTepHalbl B BUIeOpopMaTe ¢ CypAONepeBOIOM UM CyOTUTpaMu
* cucTeMa NoJIePKKU y4eOHOro Impolecca 00pa3oBaTeabHONU OpraHu3aiy, QyHKIHOHUPYIOIIas
Ha NPOrpaMMHOM 00pa3zoBaTeIbHOM mIaTgopme
* 3JIEKTPOHHBIE 00pa30BaTeNbHbIE PECYPChI
* MYJIbTUMEIUIHBIE PECYPCHI
* CepBHC BUACOKOH(pEepeHIINH
* IporpaMMHOE o0ecTieueHune AJIsi TEKCTOBOMU, TOJIOCOBON U BUAECOCBA3U
NEepPUOANYECKHUE U3JIaHUS B JIEKTPOHHOM M I1€YaTHOM BapHaHTE
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