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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma o XMMUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
benepanbHOI 00pa3oBaTeIbHON IIpOrpaMMBbl CpEHETO o01ero
obpazoBanusa(POIl COO), npencraBineHHbXx B DenepaibHOM TOCyIapCTBEHHOM
oOpazoBarensbHoM ctangapre COO, c¢ yuérom Konmenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoin
@denepanyy, peanu3yOIIUX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, U
OCHOBHBIX ToNOXkeHni «Crparernn pa3BuTusi BocnuTanuss B Poccuiickoi
®deneparuun Ha nepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTIyOJIEHHOTO HW3YYEHHUsI 3aHMMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBaHusi ywammxcs 10-11 kiaccos.
N3yuenne mnpeaMera, peanusyeMoe B yCIoBUSX —AUGEpeHITMPOBAHHOTO,
npouiIbHOrO O00y4YeHHs, MPU3BAHO OOECHEeUnTh O0O0IIEe00pa30BaTEIbHYI0 U
OOIIEKYJBTYPHYIO TOJrOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOAUMYIO JJIst
aJanTaiuy UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLUMYME, a TAKXKeE IS
MPOJIOJDKEHU O0y4YeHHUsI B OpraHu3auusax npodeccruoHambHOTO 00pa3oBaHuUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHON M3 MPUOPUTETHBIX JUCIUTLIVH.

B mporpaMmme mno XWMHUM Ha3HauyeHUE TmpeaMeTa «XUMHUS» MOJIydaeT
noJpoOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOMOJATraroIIUMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeJied, coJep KaHus,
pe3ynbTaToB OOyYeHHs M TpeOOBaHMN K YPOBHIO MOJATOTOBKH BBIIYCKHUKOB.
CBHUETENBCTBOM TOMY SIBJISIFOTCS CIIEAYIOIIME BBINOJIHSAEMBIE MPOrPaMMOM 10
XUMUU (PYHKIIUH:

e HMHQOPMALMOHHO-METOJUYECKAsl, peaju3alus KOTOpold oOecrneynBaeT
MOJIyYEHUE MPEACTABICHUS O IENsIX, COACpPKAHWUHU, OOILEW CTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHUS 00YUAIONIUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO pOodUIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpas npeaycMaTpuBaeT
ONpEJENCHNE: NPHUHLMIIOB CTPYKTYPUPOBAaHUS U IOCJIEI0BATEIbHOCTH
M3y4eHUs Y4eOHOro MaTepHuayia, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTePUCTUK; TOJIXO0/I0B K (DOPMHUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OLUEHKH O0Opa30oBaTEIbHBIX JOCTHXKEHHM OOydaromuxcs B
paMKax HWTOTOBOM arrecTauiud B (OpPME €IWHOI0 TOCYJapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma asisg yriyOa€HHOTO U3YYEHUS] XUMUH:



e yCTaHABIWBAaeT WHBAPHAHTHOE IMPEIMETHOE COJIepKaHHe, 00s3aTeIbHOE
JUISE W3Y4YeHUST B paMKax OTACNIbHBIX MpOPUIeH, NperycMaTpUBaeT
pacnpeneneHue W CTPYKTYpPHUpPOBaHHE €ro IO KjaccaMm, OCHOBHBIM
coJiep>KaTelIbHbIM JTMHUSAM/pa3ienam Kypca;

e JAET NPUMEPHOE pacHpeleieHUEe y4yeOHOro BPEMEHHU, PEKOMEHIYEMOIO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e TMpeuiaraeT NPHUMEPHYIO IMOCIEN0BATEIbHOCTh H3YyYEHUS Y4eOHOIo
Marepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e JTaET METOJMYECKYIO MHTEPIPETALMIO IeJIe U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero o0O0pa3oBaHUs, COACPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX ~PE3YyJbTaTOB OCBOEHHUS OCHOBHOW 0Opa30BaTeIbHOU
IPOTrPaMMBI CpEIHEero o011ero oOpazoBaHuUs (JINYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaK)Ke C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  OO0yYarolerocs IO OCBOCHHIO
CoJIep KaHUs IPEeIMETA.

[Io BceM Ha3BaHHBIM TO3UIUSM B MPOrpamMMe MO XUMHH MPEeAyCMOTpeHa
MPEEeMCTBEHHOCTh € OOy4Y€HHEM XUMHUHM Ha YPOBHE OCHOBHOIO OOUIETro
oOpazoBaHus. 3a TmpeaeilaMyd YCTAaHOBJIEHHOM MporpaMMod MO  XUMHUHU
o0s13aTeNIbHON (MHBAPUAHTHOW) COCTABIISIIONICH COJIEpP)KaHMs y4eOHOTO MpeaMera
«Xumus» OcTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JOJDKHA OMPENENsThCS B COOTBETCTBUHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B cootBercTtBUM ¢ KoHuentyalnbHbiIMH ToJiokeHUsMu DPI'OC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOT0 M yYIIYyOJEHHOTO YpOBHEH B CHUCTEME
muddepeHIIMpoOBaHHOTO OO0y4YEeHHUsI Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUS HAaNpaBIEH Ha peau3aliio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TallOM  IOJYyYEHHS  XUMHUYECKOIO
oOpa3oBaHHS B paMKaX M3yYEHUS CHEIUAIbHBIX €CTeCTBEHHO-HAYUYHBIX W
XUMHUYECKUX JIMCUUIUIMH B By3aX M OpPraHU3alUsX CPEJHEro npodeccuoHaIbHOTO
oOpa3zoBanud. B 3Toil cBsA3M H3ydeHHE mpeameTa «XHUMHsS» OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha paclldpeHHe W  YIIIyOJIeHHE TEOpPEeTUYECKOM u
PAKTUYECKON MOATOTOBKU 00yYaronuxcsi, BEIOPABIINX ONPEACIEHHBIA MPOPUITH
oOy4eHMsl, B TOM YUCJIE C IEPCIIEKTUBOMN MOCIEYIONIEr0 MOIYYeHHUs] XMMUYECKOTO
o0Opa3zoBaHus B opraHuzamusix npodeccuoHalbHOro o0opa3zoBanus. Hapsny ¢ aTum,
B cBere TpeboBanuii PI'OC COO Kk mimaHUPYEeMbIM pe3yJbTaTaM OCBOCHHS
denepanbHON 00pa3oBaTENIbHOW MPOrpaMMbl CpPEAHEro 00IIero 00pa3oBaHMS
U3y4YeHUE TMpeaMeTa «XUMHUS» OPUEHTUPOBAHO TAaKXKEe HaA pelleHue 3aaad



BOCITUTAHUS U COIMAIBHOTO Pa3BHUTHs OOydaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIEMHTEIUIEKTYaJIbHBIX YMEHHM, YMEHHUI pallMoHaTM3ali y4eOHOro Tpyaa u
0000IIEHHBIX CHOCOOOB  JICSITEIILHOCTH, HWMEIIIMX MEKIUCIUTIINHAPHBIN,
HAJIMPEIMETHBIA XapaAKTEDP.

CocraBastomiuMu  nipeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHUS
ABIIAIOTCS  yIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmias u
HeOpraHuveckas Xxumus». [lpu onpeneneHun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJIEPKaHUA 3THUX KypCOB B MPOrpaMme IO XUMHUU 32 OCHOBY
npuHaTel ToNokerust GI'OC COO o paznmuuusix 06a30BOro u yriayOJa€HHOTO
YpOBHEW U3YyUYeHUs MIPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMHUs COCTAaBISI€T COBOKYMHOCTh MPEAMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YpPOBHIO M3YyYEHHs MpeaAMeTa. JTa CHUcTeMa
3HAHUM TMOJydYaeT ONpeNeEHHOE TEOPETHUYECKOE JIOMOJHEHUE, MO3BOJISIONIEEe
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTONIOTHYECKOTO
Marepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3ydeHHs mpeaMera olecreyeHa
BO3MOXKHOCTh 3HAYHMTEIBHOTO YyBENHYCHUS OObEMAa B3HAHUM O XUMHYECKHX
AJIEMEHTAaX U CBOMCTBaX MX COEIMHEHUU HA OCHOBE PACIIMPEHHUS U YriayOJaeHUus
MPEJCTAaBICHUM O CTPOCHUHU BEIIECTBA, XMMHYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS XMMUUYECKOU KUHETHKHU
U TepMOoauHaMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEMBl ~ XMMHYECKHMX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX TMPEJICTABICHUSAX O CTPOCHUU aToMa. XHUMHYECKas CBSI3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPreTUYECKUX M3MEHEHHH npu €€ o0pa3oBaHUU U
pa3pylieHnH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpaszoBanms. M3yueHue
TUMIOB ~ peakuuMid  JomojHseTcs  (GopMupoBaHHEM  MpeCTaBICHUNM 00
ANEKTPOXUMHUYECKUX TMpoOIeccax U AJIEKTPOJIU3€E PACIIaBOB U PACTBOPOB BEILECTB.
B kypce opraHnueckoil XMMHH TMPU PACCMOTPEHUH PEAKIMOHHOM CIOCOOHOCTHU
COEIMHEHUI yaenseTcs ocoboe BHUMaHUE BOMPOcaM 00 dIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PeaKIlHil.

Ocoboe 3HaueHHWe HUMEEeT TO, 4YTO Ha COAEpKaHUE KYpCOB XUMUU
yIrIIyOIEHHOTO YPOBHS U3YUEHUS JJIs1 KIACCOB OMpeAeaEHHOTO npoduiis (TJIaBHbBIM
oOpa3zoM Ha WX CTPYKTYpy M XapakTep JOMOJHEHWA K oOImeld cucreme
NPEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbIE TpenMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaAMeTa JJis KJIaCCOB XUMMKO-(U3UYECKOro Mpoduiis 00JbIIoe
3Ha4YeHUE OYyIyT UMETh 3JEMEHThl yueOHOro Marepuana no oodmei xumuu. [lpu
W3Y4YEHUU TIpeAMeTa B JIAaHHOM CJydae akIeHT OyneT cieilaH Ha OOIIHOCTh
METOJIOB MO3HaHMUSI, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHaAs Teopusi (MOJEKyJsspHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAVHAMUKH, 3JIEKTPOJIM3a, NPEACTABICHUSA O
CTPOECHUH BEILECTB U APYIOE.

B TO ke BpeMs B COIEpXKAHMM IIpeaMETa U1 KJIACCOB XUMHUKO-
Oouosiornyeckoro npoduiisi OOMBIINKA yAEIbHBIN BeC OyJeT MMETh OpraHuyecKas
xumus. B 3TOM cimydae  mpedocTaBisieTcsl  BO3MOXKHOCTH sl Ooiiee
O0OCTOSITENILHOTO ~ PACCMOTPEHHS] XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKUeE
CTPYKTYpPHbIE€ KOMIIOHEHTBI, KaK JUOUABI, OCJNKH, YTJIEBOAbl, HYKIECHHOBBIE
KUCJIOTBl U Apyrue. [lpm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTAaBUTEIICH
OCHOBHBIX KJIaCCOB OpPraHUYECKUX BEUIECTB CIIy’KAaT OCHOBOM HJi H3y4YEHHS
CYILLIHOCTH NpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mumane (¢QopmHupoBaHHS OCHOB HAyYHOI'O MHPOBO33PEHMS, OCBOECHHS
OOIIEeHayYHBIX METO/OB [MO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX
3HAHUM HM3y4eHHE TNpenMera «XUMHUS» Ha YIriyOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4Ye€OHBIMM MpeaMETaMHu, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHble mOpeaMeTb», «MartemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK 1 TUTEpaTypay.

[Ipn um3ydyeHun yuyeOHOro mnpenMera «XuMHUsS» Ha YriayOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O U CpeAHEro oduiero oopazopanus (Ha 0a30BOM
YPOBHE), 3aJa4eil MEepBOCTENEHHON 3HAYUMOCTHU SIBJISETCS (POPMHPOBAHHUE OCHOB
HAyKd XHMHH Kak oOO0JacTh COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOI KyJbTyphl. Pemenue
ATOM 3a7aud Ha YrIyOJN€HHOM YpPOBHE H3Yy4YEHUs IMpeAMeTa Npenanoiaraer
pean3almIo TAKUX LIEJEH, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepHaJIbHOM €JMHCTBE MHpAa,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBIIEHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBbIX HayK M €€ BeAylled poiin B OO0eCreYeHHUH
YCTOMYMBOIO  pPAa3BUTHA  YEJIIOBEYECTBA: B  pEUIEHUH  MpodieM
HKOJIOTUYECKOM, YHEPreTUYECKON U MHUIIEBOM 0E€30MacHOCTH, B Pa3BUTHH
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00€eCleyeHnun PalUOHAIBHOTO MPUPOJIONOIb30BaHMs, B (HOPMUPOBAHUU
MHPOBO33pEHUSI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHMYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpesie;

e OCBOCHME CHCTEMBbl 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: QyHIAMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPUU XUMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJSIPHOM,  HAJAMOJIEKYJIIPHOM, O  TE€PMOAMHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIHN, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00MINX
HAyYHBIX MPUHIUANAX XUMUYECKOTO TIPOU3BOJICTBA;

e (¢opmupoBaHue y 00yyarommxcst OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU 71 OOBACHEHUS
KIFOUEBBIX M€ U MPOOJIEM COBPEMEHHOW XUMUU, HJII OOBSICHEHHUS U
MPOTHO3UPOBAHUS SIBIICHUN, MUMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPAMOTHOTO pelieHus mpoOieM, CBI3aHHBIX C XUMHUEH, MPOrHO3UPOBAHUSI,
aHaJu3a M OIEHKH C MO3UIUN SKOJOTHUYECKON 0€30MacHOCTH MOCIEeACTBUN
OBITOBOM M TPOU3BOJCTBEHHON JEATECIHHOCTH YEIOBEKa, CBS3aHHOH C
XUMUYECKUM  TPOU3BOJACTBOM, HCIOJIB30BAaHUEM U  MepepadbOTKON
BEIIIECTB;

e yriayOJeHHe TPEACTaBICHUA O  HAYYHBIX METOJaX  IO3HAHWUS,
HEOOXOJAMMBIX ISl TPUOOPETEHUST YMEHHU OpPHUEHTHUPOBATHCS B MHpPE
BEUIECTB M OOBACHEHMS] XUMHUYECKUX SBJICHHM, HMEIOIIUX MECTO B
MIPUPOJIC, B MPAKTUYECKOU JIESITEIHHOCTH U TTOBCETHEBHOM KU3HH.

B mnaHe peanuzaiuu NEpPBOOYEPETHBIX BOCHUTATEIBHBIX U PA3BUBAOIIUX
(GYHKIUNA TETOCTHON CHCTEMBI CPETHEro oOIero o0pa3oBaHUs NPH WU3YYECHUU
npenMera «XuMus» Ha  YrIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUE 1EIU U 33J1auu, KakK:

e BOCHUTaHHE YOEKIEHHOCTHM B T[O3HABAEMOCTH SIBIICHUI MPHUPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHUECKUX U
MPUKIAAHBIX HMCCIENOBAHUNA B XMMHUH, (OpMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAaUMUM K OOYYEHHMIO W I[IO3HAHHUIO, CHOCOOHOCTEH K
CaMOKOHTPOJKO M  CaMOBOCIHTAaHUIO  HAa  OCHOBE  YCBOEHUS
00IIEYeI0BEYECKUX [IEHHOCTEM;

e Ppa3BUTHE MO3HABATEJILHBIX MHTEPECOB, UHTEIJIEKTYAJIbHBIX U TBOPUECKUX
crocoOHOCTEeM oOydaronuxcsi, (OpMUPOBAHUE Yy HUX CO3HATEIHLHOTO
OTHOIIEHUSI K CaM0OOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCHIEHTHOM MpodecCuOHaIbHOM U 00IIeCTBEHHON JESITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U MOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOJIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHUECKOU KYJIbTYPhl, IPUOOPETEHUE OMbITA 0OIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEeSITESIbHOCTH.

OO6miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JJISI U3YUEHUSI XUMUU HA YIIIyOJIE€HHOM
YpPOBHE CpeaHero odmero odpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Heqento), B 11 kimacce — 102 yaca (3 gaca B Heemio).



COILEPKXAHUE OBYUYEHUA

10 KUIACC

OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHU4eCKON XUMHUHU.

[IlpeqMer W 3HauYeHHWE  OPraHUYECKOM  XHMHUH, T[PEIACTABICHUE O
MHOT000pa3uy OPTaHUYECKUX COCTMHCHHM.

DJEKTPOHHOE CTpPOEHUE aToMa yIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma Yriaepojaa. XHUMHUYECKas CBS3b B
OpPraHUYeCKUX COCIUHEHMSX. Tulbl TUOpPUIU3AIMU aTOMHBIX oOpOuTanen
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOW CBs3HM (OOMEHHBIA M JOHOPHO-
aKIEeNTOPHBINA). TUIBI TEpEeKpbIBaHUS aTOMHBIX OpOUTaNe, G- U T-CBS3H.
OpnunapHasi, [BOHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBSI3€M B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paauKaie, HykiIeoduie u
ANIEKTpoduIIe.

Teopuss crTpoeHuMss opraHudeckux coeauHeHnii A.M. bBytinepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOECHUS
OpraHUYeCKUX CoeAUMHEHUNU. MoneKkynsapHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMYJIBl Pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpaIEHHasl,
ckenetHas. M3omepus. Buasl u3omepun: CTPyKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHble AP (PEKTH B MOJEKyIaX OPraHUYECKUX COCIMHEHUN (MHIYKTUBHBIN
Y ME30MEpHBIN 3P PEKThI).

[IpencraBienne o KiacCH(pUKANMK OPraHWYECKUX BemiecTB. [loHATHE O
byHKuHoHaNBHOM rpymme. ['omonorus. 'omonoruueckue psnbl. CucreMaruyeckast
HoMeHKJaTypa opranudeckux coeauHeHuidt (IUPAC) u TpuBHasibHbIE Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIIEH.

OcoOenHocty U KilaccU(PHUKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIEC PEAKLIMU B OPraHUYECKOM XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJIECHHE ¢ oOpas3llaMu OpraHWYeCKUX BEIIECTB U MaTepuajaMu Ha HX
OCHOBE, OIIBITHI [0 MPEBPALICHUID OPraHUYECKUX BEIIECTB MNPU HArpeBAHUU
(nnaBneHue, OOYTIMBaHME W TOPEHHUE), KOHCTPYMPOBAHWE MOJENEH MOJIEKYT
OpraHUYECKUX BELIECTB.

Yriesoaopoasl.

Ankanpl. ['omomornueckuii ps ankaHoB, oOmias ¢popMyra, HOMEHKIATypa U
U30MepHUsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI AIKAHOB, SP -
ruOpuau3anus aToOMHBIX opOuTtaneil yriepoja, o-cBsizb. Du3HuUecKue CBOMCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJKAaHOB: pPEaKUWW 3aMEIICHUs, H30MEPHU3aLUH,
JNETUAPUPOBAHMS, UKIN3AlNK, TUPOJIN3a, KpeKuHra, ropenus. IlpeacraBinenue o
MEXaHU3ME PeaKINil paJuKaTIbHOTIO 3aMEICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mmas ¢popmysa, HOMEHKIaTypa u uzoMmepus. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MaiblX (IUKIONPOMNAH, LIHUKIOOyTaH) W
OOBIYHBIX (IIUKJIONEHTaH, ITUKJIOreKCaH) IUKIoadkaHoB. CHocOObI MOTyYEeHUS U
MPUMEHEHUE UKIIOAIKAHOB.

Ankenbl. ['oMmonornueckuii psj ankeHoB, oOmas (GopMyrna, HOMEHKIIATYpa.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJ —aJKEHOB, Sp’-
ruOpuau3anns aTOMHBIX opOuTanei yriepoaa, o- U m-cBA3U. CTpyKTypHas
reoMerpuyeckas (muc-TpaHc-) wuzomepus. Dusmyeckne CBONCTBAa aJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLHMH IMPUCOEAVHEHMS, 3aMEIIEHUs B O-II0JOKEHUE
Opu ABOMHOM CBSI3W, MojauMepu3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrocoObl MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHEIE,
Kymynuposarusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-ipucoenunenne. [lonumepusanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEeHHs U IPUMEHEHUE aJIKaIuEHOB.

AnkuHbl. 'oMoJ0rHueckuil psii allkMHOB, 001ast popmyJia, HOMEHKIATypa U
U30MEpHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIIKUHOB, Sp-
ruOpuan3anys aTOMHBIX opOuTaneil yriepoja. @uU3nyecKue CBOMCTBA aJKUHOB.
XHWMHUYECKHE  CBOWCTBA:  pEaKUWH  NPHUCOCAUHEHUs,  JUMEpU3alUU U
TPUMEPHU3ALUH, OKUCIIEHN. KHCIOTHBIE CBOICTBA AJIKMHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peakIuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AIIKUHOB.

ApomaThdecKue yrieBoaopoasl (apeHsl). ['omMonoruyeckuii psij apeHoB,
obmiast popmya, HOMEHKIATypa U U30MepUs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpoeHHE MOJieKyIbl Oen3ona. dusmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH30/1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHs B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalie, PEaKkUHH NPHUCOECIUHEHUS, OKHCIEHHE TOMOJIOIOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe alKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctupona. CrnocoObl MOMydYeHHs U
IIPUMEHEHUE aPOMATUYECKHUX YTIEBOAOPOJIOB.

[Tpuponansiii ra3. [lomyTHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
Kamennslii yroiap u npoayKtsl ero nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEePErOHKa, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKU), pU(DOPMUHT, TUPOIIHU3.
[IponykThl nepepaboTku HEPTH, X IPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTnyeckas cBsI3b MEXIY Pa3IMYHBIMU KJIaCCaMU YIJIEBOJIOPO/IOB.

DONEKTPOHHOE CTPOCHHE TaJOrEeHIIPOU3BOIHBIX YIJIEBOJAOPOAOB. Peakuuu
3aMElIeHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOTPYyNNy, LIHUAHOTPYIIIY,
amuHorpymnmy. JleiicTBU€ Ha TallOr€HIPOM3BOJHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa WWIENOYH. B3auMOIEeNCTBHE AUTAJIOr€HAIKAHOB C MAarHUEM W IMHKOM.
[TonsiTue 0 METAJIIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOHBIX  yTJIEBOJAOPOJOB B OBITY, TEXHHKE M TIPU CHHTE3E
OpraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl H3YYEHHS BEIIECTB W HMX IIPEBpaIlCHUN:
n3yueHne (GU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriieBOJOPOJOB Pa3IUYHBIX KJIAcCOB (0OeciBeYHMBaHUE OpPOMHOW WU
MOJHOW BOJIbI, pacTBOpa IEpMAaHTaHaTa Kajus, B3aUMOJCHCTBUE alETUJIEHA C
aMMHa4HBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKeHUE
yriiepoga U BOAOpPOJA B OPraHUYECKUX BEIECTBAX, IOJYUYECHHE OHTUJIICHA H
W3Y4YEHUE €ro CBOMCTB, O3HaKOMJeHHE ¢ KoJutekiusmu «HedpTs» u «Yromby, ¢
oOpasllaMM TUIACTMAcC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoaconepskaniue opranndecKue coeJMHEHHUs.

[Ipenenvubie ogHOaTOMHBIE cnupThl. CTpoeHuE MoOJIeKyn (Ha mOpuMepe
METaHOoJIa M JTaHoia). ['omosoruueckuil psan, obmas Qopmyna, u3OMepus,
HOMEHKJIaTypa u  Kkiaccudukanua. Duznueckue CBONCTBA  MIPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BoJOpoaHBIE CBSI3M MEXIYy MOJIEKYJIaMH CIHAPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKUUH 3aMENICHUs, JerujipaTallid, OKHUCIICHUS,
B3aUMOJCHCTBHE C  OpPraHUYECKMMU W  HEOPraHMYECKMUMH  KHCIOTaMHU.
KauecTBeHHast peakiusi Ha OJJHOATOMHBIE CIUPTHI. [{eficTBUE 3TaHONa U METaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctoie 3dupsl, HOMeHKIaTypa U u3oMmepus. OcoOeHHOCTH (HUUUECKUX U
XMMUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUIEHTVIMKOJNbL W TiulepuH. Ddusnueckue u
XUMUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMHU KHUCIOTaMHU, KayeCTBEHHAash pPEAaKUHUs Ha MHOTOATOMHBIE
ciupThl. [IpencraBienue o MexaHHU3ME peakIui HYKICO(WIBHOTO 3aMEIeHUS.
HeiictBue Ha opraHusMm 4esoBeka. (CrnocoObl MOJy4YyeHHUs U [PUMEHEHUE
MHOT'OaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHUE MOJNEKYJIbl, B3aMMHOE BIUSHHE THAPOKCOTPYINbl H
O0eH30pHOTO sypa. duszndeckue cBoilcTBa (peHosa. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KadectBeHusie peaknuu Ha (eHon. TokcuyHOCTH (PeHoma.
CrniocoObl osrydenust ¥ npuMenenne penomna. Genondopmanbaeruanas cModa.

KapOonuiibHbIE COETUHEHUS] — aIbAETU/IbI U KETOHBL. DIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpymibl. ['oMosorudyeckue psabpl ajlbJerua0B M KETOHOB, 00IIas
dbopmyna, m3oMepusi U HOMEHKJIaTypa. (Du3MUecKHue CBOWCTBA albJAETHUIOB U
KETOHOB. XUMHUYECKHE CBOMCTBAa  albJACTHIOB M  KETOHOB:  pEaKUuu
npucoenuuenus. OKHUCIIEHUE albJAeTru0B, KAYECTBEHHbIE PEAKIIMKU Ha aJlbJETU/IbI.
CriocoObl OJTy4YeHHs M IPUMEHEHHE aJIbJETHJI0OB U KETOHOB.

OIHOOCHOBHBIC Mpe/IebHBIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Puznyeckre cBoMcTBa
OJIHOOCHOBHBIX TMpPEIEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peaknus STepuPUKANUUA, PEAKIMU C YYaCTHEM YIIJIEBOJOPOIHOTO paauKaia.
Oco0OeHHOCTH CBOMCTB MypaBbUHOM KUCHOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HENPEIEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCIJIOT: CT€apUHOBasA, NaJIbMUTHHOBAsS, OJECUHOBAS, JUHO/IE8AS,
JuHoNeH08as KucinoTbl. CocoObl MOJyUYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMmonoruueckuil psna, oOwmas ¢opmyna, U30MEPHUS H
HOMEHKJIaTtypa. Pu3nyecKne W XMMHUYECKHE CBOWMCTBA: THAPOJIHU3 B KHUCION U
IETIOYHOU CpEJIE.

Kupsl. Ctpoenue, pu3nueckue U XUMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION U 11esouHor cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HETpPEETbHBIX )KUPHBIX KUCIOT. JKUphl B Ipupo/ie.

MpIna KaK COJIM BBICIITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JICHCTBHE.

OG6mras xapakTepucTuka yrieBooB. Kinaccudukamus yrieBoaos (MOHO-, AU-
u nonucaxapuiabl). MoHocaxapuIbl: TJIIOKO3a, (PYyKTO3a, rajgakrosza, pubosa,
ne30Kcupuoo3a. OuU3nUecKue CBOMCTBA M HAXOXKJCHHE B Ipupoje. DPOoTOCHHTES.
XHWMHUYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTUIHON
Ipylm, COUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHHe TIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTH OopraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
nakTo3a. BoccTaHaBiMBaroye 1 HEBOCCTaHABIIMBAIOIIME aucaxapuisl. ['uaponus
mucaxapuaoB. HaxoxneHnue B mpupone u npumeHenue. [loaucaxapuasl: Kpaxmail,
IJIMKOTEH U 1eiuntoio3a. CTpoeHue MaKpoMOJIeKyJl Kpaxmania, TJIMKOreHa U
HeJuToNo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla W LEIUTION03bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYeCTBEHHash peakius C HOJO0M. XHUMHUYECKHE
CBOMCTBA MIEJUTIOJNIO3BI: TUIPOJU3, MOJdydeHue 3(pupoB 1etroiao3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTaIbHbIE METOJIbl HM3YUYEHHS BEIIECTB MU WX MPEBPAIICHUN:
PAaCTBOPUMOCTH PA3JINYHBIX CIIMPTOB B BOJAE, B3AUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTa B aJbJETHJ HA PACKAJEHHOM MENHOW IPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO CHOUPTA JUXPOMATOM Kayus (BO3MOXKHO HCIOJIb30BaHUE
BHICOMATEpUAJIOB), KAa4ECTBEHHbIC PEAKIMU Ha albJeTuibl (C THUAPOKCHUIOM
muammuHcepeOpa(l) wu  runmpoxcumom  meau(ll)), peakmus raunepuHa €
ruapokcuom Meau(ll), xumudeckue cBOWCTBA pPAcTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm menu(Il), B3aumoneiictBue
Kpaxmaja C MOJIOM, PellIeHHE IKCIEPUMEHTAIbHBIX 3a/Ja4d 1Mo TeMaMm «CIupThl U
dhenonwly, «KapooHnoBbie KUCIOTHI. CII0KHBIE YPUPBI.

A3o0Tcoaep:Kalme OpraHnyeckue coeJMHeHus .

AMUHBI — OpraHUYeCcKHe MPOU3BOAHBIE aMMHaka. Kiaccudukanus aMUHOB:
anudpaTHIeCKue W apOMaTHYECKHUE, IICPBHYHBIC, BTOPUYHBIE M TPECTHYHBIC.
Crpoenue moliekys, oOmmas ¢opmysia, U30MEpHUsi, HOMEHKJIaTypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUECKHMX aMUHOB: OCHOBHbBIE CBOMCTBA,
AJTKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu ankuaaMMOHUSL.

AHWIMH — TIPEJICTaBUTEIb aMUHOB apoMarudeckoro psga. CrpoeHue
aHuauHa. B3anMHOe BIMsHUE TPYIN aTOMOB B MOJIeKyJsie aHuiInHA. OCcOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHwiInH. CrocoObl
MOJyYeHHs] M TpPUMEHEeHHe anudaTrhdyeckux amMuHoB. [lomydeHue aHMIMHA W3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHble OpeACTABUTENH O
AMUHOKHMCJIOT: TJMIMH, ajaHuH. DOu3nyeckue CBOWCTBA  aMHHOKMCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(pOTEPHBIX OpPraHUYECKHUX
COCIMHEHUN, peaKlusl IOJIMKOHJSHCAIIMH, O0Opa30BaHKWE TMENTHIHOW CBSI3U.
buonoruueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJINA3 MTENTUIOB.

benkn kak npupoaHble monuMepbl. llepBuuHas, BTOpUYHAsT M TpPETUUYHAA
CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OEIKOB: THIPOJIH3, ACHATYpAIHs,
KaueCTBEHHBIE PEAKIIMU Ha OCIKU.

ODKCNIEPUMEHTAIbHbIE METOJIbl M3YYEHHMS BEIIECTB WU WX NPEBPAIICHUN:
pacTBopeHue O€NKOB B BOJIE, JACHATypalusi OEJIKOB MPU HArpEeBaHUH, I[BETHbHIC
peakiuu Ha OCNKH, peIIeHHEe OKCICPUMEHTAIbHBIX 3aJad 110  TeMaM
«A3zoTcojaepxainue OPTraHUYECKUE COCJIMHEHUS u «Pacno3HaBanue
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHATHS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPHU3ALNU, CPEAHAS MOJIEKYJISIPHAS



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHCAITHSI.

[Tomumepubie Matepuanbl. IlnacTtmacchl (NMOJMATHICH, TMOJUIIPOIUIIEH,
MOJUBUHWIXJIOPUJl, TOJTUCTUPOJ, TMOJUMETUIMETAKPUIAT, MOJUKAPOOHATHI,
noymdTUIeHTepedTanar). Y Tuim3aius u nepepadoTka IiacTuka.

DnacToMephl: HATypaJbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTamMeHOBBIN, XJIOPOMPEHOBLIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MIENK), HICKyCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KAPOH U JIABCaH).

[Tonumepnl CIEIUATBHOTO Ha3HAYEHUs (TeduioH, KeBJIap,
AJIEKTPOIPOBOIAILIME MOJIUMEPHI, OMopa3iaraeMble MOJIUMEpPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4dyKoOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacrno3naBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue wmomnekynspHod ¢GOpMysbl OPraHUYECKOTO COEAMHEHHS TI10
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOIAIIMX B €ro COCTaB, HaXOXIEHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPraHUYECKOrO0 COEIUWHEHHS 1Mo Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MNPOIYKTOB
peaKkiuu W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHHUsI, OIpeJelieHue JO0JU BBIXOJAa MPOAYKTAa PEAKIHMH OT TEOPETHUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXnpeaMEeTHBIX CBSI3€d MPU U3yYEHUH OPTraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX TIOHSATHUN, TaK W TMOHSITUM, NPUHATHIX B OTIAEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJEHUE, H3MEpPEHUe,
AKCIIEPUMEHT, MOJIEb, MOJIETUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3WUYECKUE BEJIMYMHBI, €IUHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPIus,
Mmacca.

buonorus: kmerka, opraHusM, OJKocucTeMa, Ouochepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUII MUTAHUA, OpOKEHUE,



dboTocuHTE3, MAbIXaHWE, OENKH, YIJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIOTHI,
(hepMEHTHL.

['eorpadusi: mosne3Hple NCKOMaeMbIe, TOTUIHUBO.

TexHonorusi: mNHINEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHWUS,
MOIOIIUE CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX saep. XuMHYecKkuil anemeHt. M3otonel. CTpoeHue
ANEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPrEeTUUYECKHE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kiaccupukaruss XUuMUIECKUX dJIEMEHTOB (S-, P-,
d-, f-anmementsr). PacnpeneneHue 2JIEKTPOHOB TI0 AaTOMHBIM — OpPOUTAJISIM.
DNeKTPOHHbIE KOH(PUTYpPAIIMK aTOMOB JIEMEHTOB MEPBOrO—4YETBEPTOTO MEPUOJIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSTHUH, DJIEKTPOHHBIC KOH(UTYpaIly MOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

Ilepnognueckuii 3akoH U [lepuoguyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
J.N. Menneneea. CBsi3b MEPUOAMYECKOTO 3aKOHA U llepmogmueckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
OPOCTBIX M CIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaMm. J3JHA4YEHUE
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMH4YeCKast CBSI3b. BUIBI XWMHWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAS,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA. JHEPIUs U JIMHA CBA3H. [10JISIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHelie cBsa3u. BogopoaHas CBs3b.
MexMONeKyIApHbIE B3aUMOICHCTBHS.

BajleHTHOCT, W BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCAMHEHUM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienrie 0 KOMIUIEKCHBIX coeAuHEHUsX. COCTaB KOMILJIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHATHE O KOOPAMHALIUOHHOW XUMHH.

BemectBa MONEKYJIApHOTO UM HEMOJEKYJSIPHOTO  CTPOCHHUSA. UMb
KPUCTaJUIMYECKHUX PEIIETOK (CTPYKTYp) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. MictuHHble pactBopsl. Ilpencrasienue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIICHTPALIUU PAaCTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. Haceilenubie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccuduxkaiys u HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. TpUBHUATBHBIC
HAa3BaHUs OTJEIbHBIX NIPEACTABUTENIECH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuuid B HEOPraHUYECKOW M OpraHuYecKOn
XUMUH. 3aKOH COXPAaHEHMSI MAaCChl BEUIECTB; 3aKOH COXPAHEHUSA W NPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peakiusiX. TermnoBbie d3(Q(PEKTH XUMUUYECKUX PEaKIIUN.
TepmoxumMuyeckre ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3iN4HbIX (PaKTOPOB.
I'omorenHsle 1 reTeporeHssie peakuuu. Katanus n katanu3aTtopsl.

OOpaTtumble U HEOOpaTUMbIE peaklu. XuMuiyeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecUs. DaKTOpbI, BIUSIOLIIME HA TOJIOKEHHUE XUMHUYECKOIO
PaBHOBECUS: TEMIIEPATYpPA, AABJIECHUE U KOHLIEHTPALMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpuanun Jle [latense.

Onextponutuyeckass auccounanus. CuiibHble U ciaOble  AJIEKTPOJIUTHL
Crenenp auccoumanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpalbHas,
mienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
MOHHOI0 OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTerneHb  OKUCIEHUS.
OkucnuTenb W BOCCTAaHOBUTENb. Ilpomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilline OKHCIWUTEIM W BOCCTAHOBUTEIW. MeTon 3JeKTpoHHOro OalaHca.
DIIEKTPOJIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHMsS BEIIECTB M HX IPEBpAIICHUIL:
pa3lIoKEHUE TMEPOKCHUIA BOJIOPOJAa B MPUCYTCTBHM KaTalW3aropa, MOJIEIH
KPUCTAJUIMYECKUX PEUIETOK, TPOBEICHNUE pPEeaKIMii MOHHOTO 0OMEHa, OIpeesieHrue
Cpeabl pacTBOPOB C MOMOIIBIKD HHJIWKATOPOB, M3YYEHWE BIMSHUSA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKOW pEaKIUU U TMOJIOKEHHE XHMHYECKOTO
PABHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiwioB B llepmoguueckod cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOeHUs Ux aTomMoB. dusndeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilomydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBHUTEJbHBIE  CBOMCTBA. ['mMapunasl.
TomIMBHBIE AIIEMEHTHI.

['anorensl. Haxoxpaenue B mpupojie, cnocoObl MONy4YeHUs, (PU3NYECKUE U
XUMUYECKUE CBOWCTBA. | amoreHoBoaopoAsl. BaxkHenmme KuCIopoACcoaepKalme
COEMHEHHsI rajioreHoB. JlabopaTopHble U MPOMBIIUICHHbBIE CIIOCOOBI MOTYYEHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHHUI.



Kucnopon, o3oH. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOIYYCHUS
Kkuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MOJy4YeHUs, (Qu3nueckue Hu
xumuueckue cpoictBa. CepoBomopona, cyiabduasl. Oxcua cepei(I1V), okcun
cepbl(VI). Cepuucrass u cepHas KHUCIOTBI U uX coid. OCOOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. [IpuMeHeHue cepol U €€ COETUHEHUM.

A3or. HaxoxneHue B mpupoje, cHnocoObl MOIy4YeHUs, (U3UYECKUE U
XUMHYECKHE CBOMCTBA. AMMHaK, HUTpUIbl. OKCHUIIBI a30Ta. A30THUCTas W a30THas
KUCIOTHI U UX colid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue azora
U €ro COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MONTydeHUs, (PU3HUYECKUE U
xumudeckue cBoictBa. Dochumpt u pochun. Oxcuasl (ochopa, Gocdopnas
kucnora u e€ conu. [lpumenenue ¢ocdopa u ero coeauHenuit. docdopHbie
yaoOpeHus.

VYrnepon, HaxoxJeHWEe B IpUpoAe. AIIOTPONHbIE  MOJIU(PUKAIIY.
du3nueckue M XUMHUYECKHE CBOWCTBAa TMPOCTHIX BELIECTB, OOPA30BAHHBIX
yraepogoMm. Okcun yrinepoaa(Il), okcun yraepona(IV), yronpHas xuciora u e€
COJIU. AKTUBUPOBAHHBIN yTOJb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 0OPA30BAHHBIX YTJIEPOJIOM, U E€ro
COCIMHEHUN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, (U3NUYecKUue u
xumudeckue cporictBa. Oxcua kpemuusa(IV), kpeMHueBass KHUCIOTa, CHIJIUKATHI.
IIprumeneHne kpeMHus 1 ero coeanHeHui. CTEeK0, ero NoJIy4YeHue, BUIbI CTEKIIA.

[Tonmoxenne MmetamioB B Ilepruonndeckoil CUCTEME XUMHUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHMS DIIEKTPOHHBIX 000JI04eK aTroMOB MeTamuioB. OOmume
¢uznyeckre cBoicTBa MeTauioB. [IpuMeHeHHMe MeTauioB B OBITY M TEXHUKE.
CnuaBbl METaNIIOB.

DNEKTPOXUMHUUYECKUN  PsAfl HampsokeHud  MeramwioB.  OOmue  crnocoOsl

MOJTy4ECHHUSI METaJJIOB: TUAPOMETAILTYPrus, MUPOMETAILTYPIHs,
anektpoMeramutyprus. [lonarue o xoppo3uu MeramioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

OO6mast xapakrepuctuka MertamuioB [A-rpynmer [lepuoanueckoild crucTeMbl
XUMUYECKUX JJIeMeHTOB. Harpuihi u kanumil: mnonydeHue, ¢GuU3HUECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHHU.

Oo6mas xapakrepuctuka metaioB IIA-rpymnmer Ilepuognyeckoil cuctemsl
XUMUYECKUX JJIEMEHTOB. Marnmii W KaJblWii: ToJNydeHue, (U3HYECKUe U
XUMHUYECKUE CBOWCTBA, NPUMEHEHUE IMPOCTHIX BEIIECTB U HUX COCIAUHEHUM.
XKécTkocTh BOBI U CITOCOOBI €€ yCTpaHEeHHUS!.



AJNIOMUHUN: NTOJly4eHHe, PU3NUECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro coeAuHeHuil. AmQOoTepHble CBOWCTBA OKCHAA H
TUAPOKCHUIA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI ATFOMUHHS.

OOmast xapakTepucTuka MeTauioB 1o0ouHbIXx mnoarpynn (b-rpymnm)
[lepronnueckoi CUCTEMBl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHnil. Okcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomaThl, HX
OKHCIIUTEIbHBIE CBOMCTBA. [lonydeHne u npuMeHeHne xpoma.

Ousnyeckue M XUMHUYECKHE CBOMCTBA MapraHla U €ro COCAWHEHUU.
Baxmneiimme coeaunenuss Mapranma(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanus, ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKre U XUMHUYECKHE CBOMCTBA JKEJIe3a U €ro coeauHeHni. OKCupl,
ruapokcuasl u conu xeneza(ll) u xeneza(lll). [lonyuenne u npuMeHeHUE Kene3a
U €ro CIUIaBOB.

DU3UYECKUE U XUMUUYECKUE CBOMCTBA MU U €€ coenuHeHun. [lonyuenue u
IIPUMEHEHUE MEU U €€ COETUHEHNN.

[uuk: nomydenue, (QuU3MUECKHMe U XHUMHYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa M TUJIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
IIMHKA U €r0 COEIUHEHU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHMS BEUIECTB W MX NPEBPALICHUN:
u3ydyeHrue o0pa3loB HEMETaJUIOB, TOpeHue cepbl, ¢ocdopa, kenesa, MarHus B
KHCIIOPOJIE, W3y4Y€HUE KOoJUIeKUMU «MeTaiibl W CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), B3aUMOJCHCTBUE LIMHKA M KEJe3a C PacTBOpPAMU KHUCIOT U
L1EJI04YEH, KAYECTBEHHBIE PEAKI[MM HAa HEOPTAHUYECKUE aHUOHBI, KATHOH BOJOPOJIA
U KaTUOHBl METAJUIOB, B3aUMOJCHCTBHE THAPOKCUAOB ATOMUHUS M IIMHKA C
pacTBOpaMM KHCIJIOT M HIENOYEH, PEIIEHHE DKCIEPUMEHTAJIBHBIX 3a/1a4 IO TEMaM
«l"anorens», «Cepa u €€ coeauHeHUs», «A30T U (hochop U UX COECITUHEHUD,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX TMOATPYII.

XUMHUSA U KM3Hb.

Ponb xumMum B o0ecriedeHu yCTOMYMBOIO pa3BUTHUs yenoBeuecTBa. [lonsTue
O Hay4YHBIX METOJaxX IIO3HAHUS M METOJOJOTHHA HAy4YHOIO MCCIENOBaHUS.
HayuHble NpUHIUIIBI OpraHU3al XUMUYECKOT0 MPou3BoACTBa. [IpomblnieHHbIE
CIOCOOBI MOMYYEHUsI BAKHEUIUX BEIIECTB (HA MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMblIlIIEHHbIE CTTOCOOBI MOMYYEHUSI METAJIIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOWIEW Cpeabl M €ro IOCIEACTBUS.
Ponb xuMuu B 06ecriedueHrH SHEPTeTHUECKON 0€30MaCHOCTH.

XuMHusT W 3I0pOBbE UelioBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHus JIEKAPCTBEHHBIX NIpenapaToB. Poib XMMUM B pa3BUTUHA MEAULMHBI.



XuMHsI THIIKA: OCHOBHBIE KOMITIOHEHTHI, TUIIEBbIE N100aBKku. Poib xumuu B
oOecrieyeHuu MUIIeBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenacta. beitoBas xumus. [IpaBunia
0€30MacHOr0 MCIHOJIb30BaHUsSl MpEenaparoB OBITOBOM XWMHHM B IOBCEJHEBHOMN
KU3ZHHU.

XHUMHSL B CTPOUTEIBCTBE: BAKHEHUIINE CTPOUTENIbHBIE MaTepUaibl (LIEMEHT,
0eToH).

XuMusi B CEJIbCKOM X034icTBe. OpraHndyeckre U MUHEpaIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamHKa.
Marepuansl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuétnrle 3amaun.

Pacuétpl: Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIH OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEUIECTB,
Maccel (00bEMa, KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIMHU, €CIU OJHO W3
BEILIECTB HMMEET IMpuMecH, Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOIYKTa
peaKkuu, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pACTBOPA C ONPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEMIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPALIMM BEILECTBA B PAcTBOpPE, AOJM BbIXOAA NPOJIYKTA PEAKUUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi  MeXNpeaMEeTHBIX  CBS3€d TpW  HU3yYeHUH oOmed u
HEOpraHndeckoi xumMun B 11 Kkiacce ocylIecTBIISIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHATHM, MPUHATHIX B OTIEIbHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmmue ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHNE, HAYYHBIH (DaKT, TUTIOTE3a,
TeOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KiacCUu(UKalus, MepUuoAUIHOCTh, HAOII0IEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

®dusuka: Marepusi, MHUKPOMHUP, MAKpPOMHUDP, AaTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, WOH, U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUN YPOBECHb,
BEIIECTBO, Tell0o, OOBEM, arperaTHOE€ COCTOSHHUE BEIIEeCTBa, HJACANbHBIN Ta3,
(buznYecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: kieTka, opraHusM, 3KocucTeMa, duocdepa, MeTaboIN3M, MaKpO-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIAEBOAbI, HYKICHHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB ¥ OTOK YHEPTUH B IKOCUCTEMAX.

['eorpadus: MuHepanbl, TOpHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypCHl.

TexHomorus: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOXO035MCTBEHHOE MPOU3BOJCTBO, MUIIEBASI MPOMBIIIIEHHOCTD,
(dhapMmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



[npcrapaTroB, IMIMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUATIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'NH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS NpEeAMETa «XHUMHUS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsl BBIJEIEHBI CJEAYIONIME COCTaBISAIOIIME: OCO3HAHUE
OOy4aromMUMHUC POCCUMCKONW TPaXKJAHCKOWM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEAECICHNIO; HAIMYNE MOTUBALIUU K
OoOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYarOIMUXCS PYKOBOJICTBOBATHCS
OPUHATHIMM B OOIllECTBE TpPaBWJIAMM W HOpPMamMHu TOBEICHUS; HAJWYUe
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUThH 1IE€JU U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JInuyHOCTHBIE PE3YJbTaThl OCBOCHUS NpeaMeTra «XHUMUSD» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMbITA ITO3HABATEILHOM U NPAKTUYECKON JESITeIbHOCTH
oOyyJarommxcs B Mpoliecce peain3alnu 00pa3oBaTeIbHOM A TEILHOCTH.

JInuyHOCTHBIE PE3YJbTaThl OCBOCHUS NpeaMeTa «XHUMUSD)» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OTbBITA ITO3HABATEILHOW U TIPAKTUYECKON JIESITEIbHOCTH
oOy4Jaronuxcs B IMpolecce peaau3alud 00pa3oBaTENbHOU NEITENbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYaIONUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPaBOIOPSIKY;

MPEJICTABJICHUSI O COLUMAIBHBIX HOPMAaX W MPaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHUW B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M TMO3HABATEIBHBIX 3a/lay, BBIMOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHATN3€ PA3IUYHBIX BUJOB YUEOHOU EATEIbHOCTH,

2) NATPUOTHYECKOT0 BOCTIUTAHUSA

LIECHHOCTHOTO OTHOILICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJEIUIO
OTE€YECTBCHHON XUMUM;

YBaXEHUS K TPOIECCYy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
IIPUIOKEHUSI XWMHUHU, OCO3HAHUS TOrO, 4YTO JaHHbIE HAyKU €CTb pE3yJbTar
JUIMTEIBHBIX ~ HAOMIOACHUM, KPOIMOTIUBBIX  OKCIEPUMEHTAIbHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;



MHTEpECAa M [03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHanu3e UHQOpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE WU MOCTYNKH CBOMX TOBApHILEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIIEICTBUI
MOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHUS ULEHHOCTEeH 370poBOro u 0Oe30macHoro oOpas3a JKU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DHM3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOntofieHus1 TmpaBui O€30MacHOro OOpalieHusi C BEIIECTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HHU, B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMS UEHHOCTH TPaBUJ HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOACH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0OBATEIbCKON
NESATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHMX BHJAAX
NESATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEUICHUHM NPaKTHUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETo KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPEcCUuil pa3iIudyHOro pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI IPEIMETHBIX 3HAHUH M0 XUMUMU;

YBaXXEHHUS K TPYHY, JHOJIAM TPyAa U pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUU
oOpazoBaHus, Oyaymieil npodeccuu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHUU, HHTEPECOB U
noTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHMS:

AKOJIOTHYECKH LEJIECOO0PA3HOr0 OTHOLIEHUS K MPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHUMAaHUSI TIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOTHON U COLUATBHOM Cpebl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKCHUW XUMHH IS
pELIeHUs BOIPOCOB PAllMOHAIIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpPEHN OKPYKAKOLIEH
MPUPOJHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHUYECKHE
MOCJIEICTBUSA NPEANPUHUMAEMBIX JTCUCTBUM U MTPEIOTBPALLATH UX;

HaJIMYUs Pa3BUTOTO HKOJOTMYECKOTO MBILIJICHUS, YKOJIOTMYECKOU KYJIbTYPHI,
OIIBITA JIESITEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMH B TMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLMAIIBHOMN
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTHUU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyK{ U 0OIIECTBEHHON MPAKTUKH;

NOHUMaHUSl ClHeUUu(PUKM XUMUM KakK HayKd, OCO3HaHUS €€ polikd B
(GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM IETOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IMHCTBE MPUPOIbl U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWU TPOOJIeM COXpaHEHUS
IIPUPOJHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM JUISI COBPEMEHHOM
UUBWJIM3AIUN: B €€ TyMaHHCTUYECKOM HAIPAaBICHHOCTH W BaXXHOU pPOJM B
CO3JaHMM HOBOW 0a3bl MaTepUaTbHON KYyJNbTYpPhl, B PEIICHUH TJIO0ATHHBIX
npo0JieM yCTOWYMBOIO Pa3BUTHSL UYEIIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM M DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHHM MEIUIIUHBI, 00€CTICYCHUHN
YCJIOBUM yCHEUIHOTO TPYJia U SKOJOTMYECKH KOMGMOPTHOM KU3HU KaKJOTO 4JieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: T[OHUMAHUs CYIIHOCTA METOJO0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh
MoJTydyaeMble 3HAHUA JIJISl aHATU3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro Mupa u
MIPOUCXOSIINX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4YHbIX (DAKTOB H MMEIOIMUXCS JIAHHBIX C MENbI0 MOJIyYeHUS
JTIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XHUMUYECKHE 3HAHUSA A
penieHus mpooOJieM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKON AEATENbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM 1O XUMUHU B
COOTBETCTBHH C )KM3HEHHBIMHU OTPEOHOCTAMU;

MHTEpEeca K 0COOCHHOCTSIM Tpy/Aa B pa3iudHbIX chepax npodeccruoHaIbHOMU
JESITEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHble pe3ysbTaTbl OCBOGHHUS MPOTPaMMbI IO XUMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble AN (GOPMHUPOBAHHS  MHUPOBO33pEHHUS  OO0ydaroumxcs
MEXIMCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0ILIeHaAYyYHbIE MOHSITHS, OTpakarollue
[IEIOCTHOCTh HAayYHOW KapTUHBI MHpa U CHEHU(PHUKY METOAO0B IO3HAHMS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHs, SIBICHUE,
MPOIECC, CUCTEMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCTIEPUMEHT U ApYyTHUE);

yHUBEpCaJbHblE yueOHbIe NeiicTBUA (ITO3HABaTElIbHbIE, KOMMYHHUKATUBHBIE,

PETYISTUBHBIE), o0ecreynBaome dbopmHpoBaHue (byHKUHOHATBHOU
IPaMOTHOCTH U COIIMAIbHON KOMITETEHIIUN 00Yy4aroInXcs;
CHIOCOOHOCTB oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JNEUCTBUSA B IMIO3HABATEILHON U COLUAIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH H  PETYJISTUBHBIMH
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

1) 0a30Bble JIOrHYecKHe JIeCTBUS:

CaMOCTOSITETbHO  (OpMynMpoBaTh W aKTyalIM3UpOBaTh  Mpoodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh ILEJIH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XapaKTepHbIC MPU3HAKK MOHSATHM M YCTaHABIMBATh UX B3aUMOCBSI3b,
UCITI0JI30BaTh COOTBETCTBYIOIINUE MOHATHS JJi1 OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIACCU(PUKAIIMU BEIIECTB U
XMMUYECKHUX PEaKIU;

yCTaHABIMBATh MPUUYUHHO-CJIEIACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHBIC, JEAYKTUBHBIE, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUUS] B PaCCMATPUBAEMBIX
SBJIICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIIOIb3YEMBIE B XMMUHM CHUMBOJIHAYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOAEIIbHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMyJia, ypaBHCHHE XHUMHYCCKOU



peakuuu — MpH pElIeHUH Y4YEeOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE IPEICTABICHUS Ul BBISABICHHS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKLIUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIJETh OCHOBAMH METOJIOB HAYyYHOI'O IO3HAHUS BELIECTB M XUMHUYECKHX
peaxkiuu;

(bopMyIUpPOBATH LIEJIM U 3a/1a4U UCCIEI0BAHUS, UCIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAaYECTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJIETh HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOIIOJATh 33 XOIOM
mpolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysibTaT, (OopMYJIUPOBATH
00001IEHMSI ¥ BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJISATb 0OOCHOBAHHBINA OTYET O MPOJIEIaHHOM padboTe;

npuoOpeTaTh ONbIT YYEHHYECKOW HCCIEAOBATEIbCKOM UM  MPOEKTHOU
JESITeNIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 33Jad, NPUMEHEHUIO pPa3IudHbIX
METO/IOB IMO3HAHMS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HHGPopMauuu (Hay4yHO-
HOMyJIApHasl JHUTepaTypa XUMHUYECKOTO COJEp)KaHHUs, CIpaBOYHbIE IOcCOOus,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (OpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3alPOChl U NPUMEHATh PA3JIMYHBIE METOJbI IIPU MOUCKE U
orbope wuHpoOpMalMK, HEOOXOAUMOW JJsi BBINOJIHEHUS YYEOHBIX 3a/ay
OIIPEICIIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMY  MPEACTABICHHUS
uH(popmanuu (cxeMbl, rpaduKH, TarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHE);

UCIIONb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa IHpu padoTe ¢
XUMHMUYECKON HMHpOpMaIUeil: NpUMEHSATh MEXINpeAMETHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KoMmmyHuKkaTHBHBIE YHMBepPCaJIbHbIE YueOHbIe 1elCTBUA:



3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYK/1aeMON TEMbI B XOJI€ 1Uajora u/uiu
JTUCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJIHEHUS MPEJIOKEHHON 3a1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOM IEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSTEIBHO WK COBMECTHO CO CBEPCTHUKAMMU IIPHU BBIIIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HUCCIEAOBAHUIO CBONCTB
M3Y4YaeMbIX BEUIECTB, peaju3alud y4yeOHOTrO IpOeKTa, U (OPMYIUPOBATH BBHIBOBI
II0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEHOBAHUU ITyTEM COIJIACOBAHMS IO3ULUN B
xoJ1e 00CykIeHHs] 1 OOMEHa MHEHUSMH.

PeI‘y.]ISlTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO TI03HABATEIBHYIO
JCATENBHOCTh, Ompenenss e€ Iead W 3a7add, KOHTPOJHUPOBaTh W TIO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh IMpeajaraeMblii aJropuT™M JCHCTBHM Tpu
BBITIOJTHEHWHU YUYEeOHBIX M HCCIEIOBATCIIbCKUX 3a7ad, BBIOMpaTh HamboJee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHHS ¢ Y4E€TOM TOJYYEHHUS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYCCKHUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMoOaHaiu3a u
CaMOOIICHKHU.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yIbTaThl OCBOCHHS MPOTPAMMBI 10 XUMHUHU HA yTiayOaEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oO0IIero oOpa3oBaHHUs BKIIOYAIOT crenuduyeckue
TSl y9eOHOTO TIpeaMeTa « XUMHUSD HaydHbIC 3HAHUS, YMEHHSI M CTIOCOOBI JCHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUI0 3HAHUM, BUJIBI JIEATEILHOCTH
10 TIOJYYCHHUIO HOBOTO 3HAHMS W NMPUMEHEHWIO 3HAHWW B PA3IUYHBIX yUEeOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYAIUsIX, CBA3aHHBIX ¢ XUMHUEH. B
mporpaMme M0 XHWMHH TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3Yy4YCHHUSI.

10 KJTACC

[IpenmeTHble pe3ysbTaThl OCBOEHHMS Kypca «OpraHuueckas XUMUSI»
OTPAKAOT:

c(hOpMUPOBAHHOCTb TMPEACTABICHUM: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIECYEHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJIOTHUECKON, SHEPTETUUECKON U



NUIIEBOM 0€30MaCHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieyeHun PalOHAIILHOTO
MPUPOONOIb30BaHUs, B (OPMHUPOBAHWM MHUPOBO33PEHUS MU OOIIEH KYJIbTYpbl
YeJIoBeKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPELE;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHMI, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME MOHATUS — XMMUYECKUH 3JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
obonouka aroma, s-, p-, d-aToMHBIE OpOUTaIU, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsi AaTOMHBIX oOpOuTanel, HWOH, MOJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENIEHb OKUCJICHUS, XUMHUYECKasl CBSA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIMOHATbHAs
rpynmna, pagukai, CTPYKTypHble (opmyibl (pa3BEpHYThIE, COKpalIEHHbBIE,
CKEJIETHBIE), HM30MEpPHsI CTPYKTYpHass M IPOCTPAHCTBEHHAs (reoMeTpuYecKas,
ONTHYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA PpANl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOJA- U a30TCOACPIKAIINE OPraHUYECKUE COEAUHEHHUS,, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIPHBIE COEIWHEHHUS; TEOPUHU, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
M TpEBpalICHUS DBHEPrHUM TMPU XUMUYECKUX pEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIHEe B OCHOBE
MNOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJIICHHUI; MPEACTaBICHUS
O MEXaHM3MaX XUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHMX W KHHETHYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB M I'PYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBII 3 QekThl, opueHTanTsl 1 u Il pona);
(dakTosOruYecKue CBEICHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHHU U O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOMN
NESATENbHOCTA  YEJNOBEKa, OOUIMX  HAay4YHbIX  NOPHUHIMUIAX  XUMHUYECKOTO
IIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIE MPU3HAKU TOHATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUSA IMPU
ONMCAaHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHECHUN;

c(OpMHPOBAHHOCTh YMEHUIA:

WCITOJI30BaTh XUMHUYECKYIO CUMBOJIMKY JJIS COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (HOPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PAaCKpbIBATh UX CYLIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUH  IOCPEICTBOM  COCTaBJIECHHS
ANIEKTPOHHOTO OajllaHca »dTUX peaklui, peakiuil HOHHOro OOMeHa IMyTEéM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHMUIA;



M3TrOTaBIIUBaTh MOJIEIN MOJIEKYJ OPraHMYECKUX BEUIECTB NI WILUTIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH IMPUHAJICKHOCTh H3YYEHHBIX
OpraHMYECKUX BEHIECTB IO MX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynme COeAMHEHWH, JaBaTb WM Ha3BaHUA 10 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u nmpuBoauth TpUBHAIbHBIE HA3BaHUS NJISl OTICIbHBIX
MpeACTaBUTENIed OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJYOJ, INIMIEPUH,
ATWICHIJIMKONIb, (EHON, (QOopManbleruj, aueTaablIeruji, aleToH, MypaBbUHAas
KHUCJIOTA, YKCYCHAsl KUCJIOTA, CTEAPUHOBAsI, OJIEMHOBAsSI, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, alaHuH, MallbTo3a, (PPYKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHHUS OMNPENETsATh BUJ XHUMHYECKOH CBSI3M B
OpraHUYECKUX COEAUHEHUSIX (KOBAJICHTHAsT U HMOHHAasl CBSA3b, G- WM T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHSATH IIOJOKEHUS TEOPUU CTPOEHUS
opranuueckux BeniectB A. M. byTiepoBa 115t 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTpPOEHHUE,
(¢u3uyecKkre M XMUMHUYECKHE CBONCTBA THUIUYHBIX MPEICTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, aJKaJUEHOB,
AJIKUHOB, apPOMAaTHYECKUX VYIJIEBOJOPOJOB, CHUPTOB, AalbIAETHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTIJEBOJOB (MOHO-, JU- M TOJIMCAXapHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBS3b  MEXKAY  HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIIMX XHWMHUYECKHUX PEaKIHil C MCHOJIb30BAHUEM CTPYKTYPHBIX
hopmyi;

c(hOpMUPOBAHHOCTb YMEHHUS TMOJTBEPXKJIaTh Ha KOHKPETHBIX MpHUMEpax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCIUHEHHUM OT
KPAaTHOCTH U THUIA KOBAJIEHTHOM CBS3M (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOIO
Chipbsi (He(Th, NPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro mnepepadboTKU U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MEPepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJICHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAYy4HBIX
METOJIaX MO3HaHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUS IPUMEHSITh 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTEILHON JIESITEIbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, O00OIIeHUE,



CUCTEMATHU3alINIO, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBA3€H — JJISI U3yYEHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIUIL;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITH B3AaUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oyee OCO3HAHHOTO TOHWMAaHUS CYIIHOCTH MATE€pUaIbHOTO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS IO OPraHUYECKON XUMHUU JUisi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTb YMEHHMI: TPOBOJAUTH PACUETHl MO XUMHYECKUM
dbopMmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCHOJIb30BAaHUEM (DU3UIECKUX
BEJIMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHYECKOU
(dbopmyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHATU3UPOBATh U OLICHUBATh
C TIIO3UIUHA  DKOJOTMYECKOM  O€30MacHOCTA  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENbHOCTA YEJIOBEKa, CBA3AHHOM C MepepabOTKOn
BEILIECTB, UCMOJb30BATh MOJIYUYEHHbIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PELICHUM
npo0JieM B CUTYallUsX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO TUIAHUPOBATh U TPOBOJIUTH
XUMUYECKUN HSKCIEPUMEHT (MOJYyYEeHHE W U3YYEHHE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1ad 10 PACIO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
Oe3omacHoro oOpamieHusi ¢ BeUleCTBaMU M J1A0OPATOpPHBIM O0OPYJIOBaHUEM,
dbopMyUpOBaTh IIENb HWCCIEAOBAHMS, WPEACTABIATH B pasnIuyHoOu (dopme
pEe3yAbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUIA:

cOOJII01aTh MpPaBHJIa IKOJIOTMYECKH L1e1ecO00pa3HOro MOBEACHHS B OBITY U
TPYIOBOW JEATEIBHOCTH B ILEJSIX COXPAHEHUS CBOETO 3/I0POBBS, OKpYKalolleu
IPUPOJIHON CPEIBI U TIOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >KUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHMMAs cMbICI nokaszarens [1/1K;

aHAIM3UPOBATh I1€JIeCOO00PA3HOCTh NMPUMEHEHHUS! OPraHMYECKUX BEIEeCTB B
IIPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS] PUCK-TI0JIB34;

c(hOpMUPOBAHHOCTb YMEHUM: OCYIIECTBIATh II€JCHANPABICHHBIA TTOUCK
XUMUYECKOW MH(OpMaILMK B Pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpATypa, CpeicTBa MaccoBoi nHdpopmaiuu, MHTEpHET U apyrue), KpUTUIECKU
aHANIM3UPOBATh XMMHUYECKYI0 MH(pOpMaIuio, nepepadbarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHO 3a/1auei.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas M HeopraHuyeckas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTEepUaIbHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK U €€ poju B 00€CleYeHUH yCTOMYHUBOIO
pa3BUTHSA, B pEHICHUU TPOOJEM HKOJOTHUUECKOM, PHEPreTUYeCKOM M IMHUILIEBOU
0€30MacHOCTU, B Pa3BUTUU MEJUILIMHBI, CO3JJAHUM HOBBIX MaTEPUATIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUCHHH PAlMOHAIIBHOTO MPUPOAOINOIb30BaHUS, B
(GbOpMHpPOBAaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJbTyphl YEJIOBEKa, a TaKxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJTHOU

cpene;
BJIaJICHUE CUCTEMOU XMMHUYECKUX  3HAHHH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIaraloIIMe MOHATUS — XUMHUYECKUM DJJIEMEHT, aToM, SJpO aroMma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTaNei, HOH,
MOJICKYJIa, BQJICHTHOCTb, JJEKTPOOTPHIATEIBHOCTh, CTEIEHb  OKHCJICHUS,
XUMUYecKass CBs3b (KOBAJICHTHas, WOHHAs, MeTaUIM4YecKasi, BOJIOPOJIHA),
KpUCTAUTMUECKasl pEIETKa, XUMUYECKas pPEaKIus, pacTBOP, JJICKTPOIUTHI,
HEAJICKTPOIUTHI, JJICKTPOJIUTHYCCKAS TUCCOIMAINS, CTETIeHb JAWCCOIHUAIINAH,
BOJIOPOJIHBIN IIOKa3aTedb, OKHCIHUTENIb, BOCCTAHOBUTEIb, TEIIOBOK »ddeKT
XUMHUYECKOW peaKIuu, CKOPOCTh XUMHYECKON PEaKIIUi, XUMUUECKOE PAaBHOBECHE;
TEOPHH M 3aKOHBI (TEOPHS JJICKTPOIUTHYCCKOW THUCCOIUAIINN, TEPUOINICCKUN
3akoH J[.11. MenneneeBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAIISHUs] SHEPTUU IPH XUMHUYECKHUX PEaKIHIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHUYECKUHN S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHWS, JIKAlME B OCHOBE IMOHUMAaHUSA
MPUYMHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABICHUS] O CTPOSHHUM BEIISCTBA HA aTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSX; IIPEJACTABICHUs O MeXaHHW3Max XHUMHYECKUX
peaknmii, TEPMOAMHAMHUYECKUX W  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUsI, 0 XUMHUYECKOM pPAaBHOBECHH, PAaCTBOPAX M AWCIEPCHBIX CHCTEMaX;
(haKTOJIOTHYCCKHE CBEJICHHUS O CBOMCTBAxX, COCTaBe, MOJYYCHHUH M O€30macHOM
UCITOJIb30BAHUHN BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M NMPaKTHYECKON
NCATEIBPHOCTA  YEJIOBEKa, OONMX  HAyYHBIX  NPHHIMIAX  XUMHUYECKOTO
MIPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISABISATH XapaKTEPHBIC MPHU3HAKU ITOHSATHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHS IMPHU
ONMCAaHNH HEOPTAaHMYECKHUX BEIECTB M UX MPEBPAICHUI;



c(OPMUPOBAHHOCTh YMEHHS MCIIOJNB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocraBieHUss (GOpMyJl BELIECTB UM YpPaBHEHUH XMMHUYECKUX  pEaKlu,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAEIATh BAJIEHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUECKOM CBSI3U (KOBaJECHTHAs,
WOHHAsi, METaJJInyecKas, BOJOPOAHAs), THUI KPUCTAIUIMYECKOM  pEelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJA XUMHYECKOM CBSI3M M THUIA KPUCTAJUIMYECKOM peméTrky, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHUH:  KJIAcCU(PUIMPOBATH:  HEOPTAHHYECKHE
BEILECTBA 10 UX COCTaBY, XMMUYECKUE PEAKLMH 10 Pa3INYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyroliyx BELIECTB, TEIUIOBOMY 3(PQPEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCICHUSI BJIEMEHTOB, OOpaTMMOCTH, YYacTHIO KaTajau3aropa u
APYTHE); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUHU I KilacCU(DUKaun
M3Yy4aeMbIX BEIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI NEPUOJUYECKOIO 3aKoHa /[l
N. MenpaeneeBa u J1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOIOB
[lepuomnueckonn  cucremsr  JI.H. Menpeneena, HUCTIONB3ysl  MOHATHUA
«3HEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHH», «S-, p-, d-aTOMHBIE
opbuTanm», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX
coeqMHeHUNM 1o nepuogaMm u rpynmnam  Ilepuonuueckoin cucremsr [ .
MeHneneeBa, BAJIEHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME
XUMHAYECKUE  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CyILIECTBOBAHME TEHETHYECKOW CBS3M MEXKIy HEOPraHWMYECKMMM BEIECTBAMU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c()OPMUPOBAHHOCTb ~YMEHHUSI PACKpPbIBATh CYIIHOCTb:  OKHUCJIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEACTBOM COCTABJIEHHUS 3JEKTPOHHOIrO OanaHca
ATUX pPEAKUUH; pEeaKuuid HOHHOIO OOMEHa MHYTEM COCTABICHHSI HX MOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakUud  TUAPOJIW3A;  PEaKUuuiu
KOMILIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHMS);



cOPMUPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIHM ¢ y4€TOM HMX IHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHUS! CKOPOCTH XHMMHYECKOM peakIuu B 3aBUCHUMOCTH OT pa3JIMYHBIX
(akTOpOB, a TaK)KE XapaKkTep CMELIEHUsI XUMUYECKOTO PaBHOBECHS O/ BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpuHuui Jle [larensbe);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHWMHUUYECKHE PEAKIUH,
JeXalle B OCHOBE MPOMBIIUICHHOTO MOJYYEHHMsS] CEPHOM KHUCIIOThI, aMMHUaKa,
oOle Hay4yHble MPUHLMIBI XUMHUYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTh
MIPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3peHHUs COOTHOIIEHUSI PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh BIJIAJICHUA CUCTEMOM 3HAHMM O METOAAX HAYYHOIrO
MO3HAHUA SIBICHHM NpUpoabl — HAOIIOJIEHWEe, HW3MEpPEHHE, MOJEIUPOBAHUE,
AKCHEPUMEHT (PEeabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHbBIX HayKax,
yYMEHUS PUMEHATh 3TH 3HAHUSI TIPU HKCIIEPUMEHTAILHOM HCCIEA0OBAHUH BEIIECTB
U 108 OOBSICHEHUS XHMHYECKUX SBJIICHUW, HMMEIOIUX MECTO B MPHUPOJIE,
MPaKTUYECKOH AESATEIBHOCTH YEIOBEKAa U B TIOBCEHEBHOM JKU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHU C
NOHATUSAMHU U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOIO MOHMMAHUS MAaTepUaIbLHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETH: C HCIOJIb30BAHUEM
MOHATUM «MAcCCOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHILICHTPALUS»;
MAaccChl BEIIeCTBa WK 00bEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3ddexra
peaklMK; 3HAYEHUS BOJOPOJHOIO MOKA3aTelsi pPacTBOPOB KHUCIOT M ULIENOYEH ¢
M3BECTHOM CTEMEeHbIO JTUCCOLMAIUMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
NPOJYKTa PEaKIUU, €CIM OJIHO M3 MCXOJHBIX BEUIECTB JAHO B BUJE PACTBOpa C
OTpeIeIEHHON MacCOBOM J10JIeH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mpUMECH); NIOJAM BBIXOJA MPOJAYKTA pPEaKIUu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(OpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TUJIAaHUPOBATh U MPOBOAUTH
XUMUYECKUH  3KCHepUMEeHT  (IpOoBEIeHHE  peakuuid  HMOHHOTO  OOMeEHa,
MOATBEPKACHUE KAYECTBEHHOI'O COCTaBa HEOPraHWUYECKUX BELIECTB, ONPEACIICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBKD HWHAMKATOPOB, HW3YYECHHE BIIMSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW  pEaKIuu, pEeIICHUe
AKCIIEPUMEHTANbHBIX 3afad 1o Temam «Metamwey u  «Hemeramne») ¢
coOJII0IeHnEM TpaBuil 0€30MacHOro oOpallleHHs C BEIIECTBaMU U J1ab0paTOpPHBIM
o0opynoBanueMm, (opmynupoBaTh I11€Jdb HWCCIEAOBAHMS, MIPEICTABIATH B
paznu4HON (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH HX
JOCTOBEPHOCTb;



c(hopMHUPOBAHHOCTh YMEHHUI: COOIIOIATh MPaBHUIIa MOJIH30BAHUSA XUMHUYSCKOM
nocynod ® JabopaTOpHBIM 000pyJAOBaHUEM, OOpalleHus C BeEIIeCTBaMU B
COOTBETCTBUM C HHCTPYKIIUSMH I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, JKOJOTUYECKH 1€eCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOU
JNEATEIIBHOCTUA B LENSAX COXPAHEHUsI CBOErO 340POBbs, OKPYKAKOIIEH HNPUPOIHOU
Cpeabl W JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHUYECKOTO JICMCTBUSI HA JKUBBIC OPraHW3MBbl ONPEICIEHHBIX HEOPraHMYECKUX
BENIECTB, MOHMUMas cMbIci nmokazarens [IJK;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATH IIEJCHANIPABICHHBIA ITOMCK
XUMHUYECKOW MH(OpMAIIMK B PA3IMYHBIX UCTOYHUKAX (HayyHas ¥ y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBoil nHPopmanuu, MIHTepHeT U apyrue), KpuTUYECKU
aHaJTU3UPOBATh XUMUUYECKYI0 MHPOpMAIUIO, TIepepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUH C ITOCTAaBIICHHOM YUeOHOM 3a/1auei.
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11 KIIACC

KosanuyectBo 4yacos DJICKTPOHHBIE
HauMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrpoJubnsie | IIpakrnyeckue (ucpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepnoanueckuii 3aKoH
1.1 u [lepuoanueckas cucrema XUuMHYECKUX 9
aneMmenToB [. 1. Menaeneea
12 Crtpoenue BemiectBa. MHOTOOOpasue 1 |
' BEIIECTB
1.3 XUMHUYECKUE PeaKIuu 19 1 3
Hroro no pazgeny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hemetamns 31 1
2.2 Mertabl 23 1 2
Hroro no pazneny 54
Pasznen 3. Xumus 1 :Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 2

[NPOTPAMME




