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HOACHUTEJBHAA 3AIINCKA

[Iporpamma MO XMMHUU Ha YyPOBHE CpEIHEro oOIero oOpa3oBaHUs
pa3zpaborananHa ocHoBe ®DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 o6OpazoBanuu B Poccuiickort deneparuu», TpeOoBaHUN K pe3ysbTaTam
ocBoeHUs (elepasibHOW 00pa3oBaTEIbHOM MPOrpaMMbl CPEIHETO OOIIEro
oopazoBanusa(POIl COO), npencrapieHHbix B DenepaabHOM rocyapCTBEHHOM
obOpazoBatenbHOM ctangapre COO, ¢ yuérom Konnenuuu mnpenoaBaHus
y4eOHOTO npeamera «XuMus» B 00pa3oBaTeIbHBIX OpPTraHU3aLMIX
Poccuiickoit  ®enepauuu, pealn3yloOlIUX OCHOBHbIE  OOpa3oBaTelIbHBIC
MpOrpaMMbl, U OCHOBHBIX MOJOXKEHUN «CTparerun pa3BUTUSI BOCIUTAHHS B
Poccuiickoii ®enepanmu  nHa mnepuon g0 2025 roma» (Pacmopsbkenwue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHSl HA YpOBHE YIUIYOJIEHHOTO W3YUYCHMs 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3zoBaHusi yuammxcs 10-11 xkmaccos.
W3yuenune mipeamera, peamuzyeMoe B YCIOBHSAX AU epeHITMPOBAHHOTO,
npodUILHOTO O00YUYeHHMs, TMPHU3BAHO OOECTICUHTh OOIIE00pa30BATEIBHYIO H
OOIIEKYIbTYPHYIO TIOJTOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajanTalu X K OBICTPO MEHSIOUIMMCS YCJIOBHUSIM >KHU3HHB COIIUyME, a TaKKe
JUIsL  TpOAOKEHUST OoOydeHHss B OpraHu3alMsIX  MNpopecCHOHAIBHOIO
00pa3oBaHus, B KOTOPBIX XUMHUS SIBJIIETCS OJTHOW U3 IPUOPUTETHBIX JUCIUTLIIUH.

B nporpamMe mno XMMHM Ha3Ha4YeHUE MpeaMera «XHUMUsS» TMOJIydaeT
noApOOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBMM C  OCHOBOIIOJIATalOIIUMHU
nonoxkeausiMu GI'OC COO o B3aMMOOOYCIIOBIICHHOCTH LIEJIeH, COACp)KaHMUS,
pe3yJbTaToB 00yuYeHHs M TPEeOOBAaHMM K YPOBHIO MOJATOTOBKH BBIMTYCKHHUKOB.
CBUAETENBCTBOM TOMY SIBIISIFOTCS CIEAYIOIIUE BBIMOJIHAEMbIE MPOrPaMMON MO
XUMUH QyHKIIAH:

— UHQPOPMAIIMOHHO-METOIMYECKasA, peann3alus KOTOpod obecreuynBaet
MOJIyYeHHUE MPEICTABICHUS O LIENSAX, COJIepKaHUM, OOLIEH cTpaTeruu o0y4deHus,
BOCIIUTAHUSI U Pa3BUTHUSL OOYUYAIOIIMXCS CPEACTBAMU IMPEIMETa, U3y4aeMOro B
paMKax KOHKPETHOTO mpoduis;

— OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
onpeieNIeHHE: MPUHIIMIIOB CTPYKTYPUPOBAHHUS U MOCIIEIOBATEIbHOCTH U3yUEHUS
y4eOHOro Marepuania, KOJTUYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0 XapaKTEePUCTHK;
MOJXO0/0B K (DOPMUPOBAHUIO COJEP>KATEIHLHON OCHOBBI KOHTPOJISI M OIICHKU
o0pa3oBaTeIbHbIX JIOCTHXKEHUN O00yYaloluXCcs B paMKax UTOTOBOW aTTeCTallMu
B (popMe eIMHOr0 rocyAapCTBEHHOI0 3K3aMEHa MO XUMUHU.

[IporpamMma asst yriyOn€HHOTO NU3YYEHUSI XUMUH:
— YCTaHAaBJIMBAET VHBApUaHTHOE IIPEIMETHOE CoZEpKaHue,
oOs3aTesibHOE  JUIsl  M3yYE€HHs B paMKax  OTACNbHBIX  NpodueH,
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IpelycCMaTpuBaeT paclpeesieHue W CTPYKTypPHUPOBAaHUWE €ro Mo Kjaccam,
OCHOBHBIM COJIEpaTENIbHBIM JTUHUSAM/pa3iesiaM Kypca;

— JaéT NpUMEpHOE pacrpeeneHue y4eOHOTO BPEMEHU,
PEKOMEHTyEMOT0 JJIsl U3YUYEHUS OT/ACIbHBIX TEM;

— MpejuiaraeT MPUMEPHYIO IMOCJIEN0BAaTEIbHOCTh HW3YYEHUS y4eOHOTO
MaTepuasa ¢ Y4Y€TOM JIOTMKM TIOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX U
MEXKIIPEAMETHBIX CBSI3€EM;

— AT METOAWYECKYIO HWHTEPHPETANHIO IEeIed W 3aJa4  U3Y4YCHUS
peaMeTa Ha yriayOJ€HHOM YpPOBHE C yYETOM COBPEMEHHBIX NPUOPHUTETOB B
CUCTEME CpeaHero ooOiiero o0pa3oBaHMs, COACP)KATEIBHON XapaKTePUCTHUKU
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHOW MPOTrpaMMbI
cpenHero oo6mero oopazoBaHus (JUYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX ),
a TakKe C Y4€TOM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHBIX JIEUCTBUUI
00y4aromierocst o OCBOEHUIO COJEPKaHUSI PEIMETA.

Ilo BceM Ha3BaHHBIM IO3MIMAM B MpOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOyYE€HHEM XUMHUU Ha YpPOBHE OCHOBHOIO OOLIETo
oOpa3zoBaHusa. 3a TpenelaMyd YCTAHOBJIEHHOM MporpaMmMoll 1O XUMUU
o0si3aTeNIbHOM  (MHBApUAHTHOM)  COCTAaBISIOLIEH  COAEpKaHUA  Y4eOHOro
npeaMera «XuMus» OCTaETCsl BO3MOXKHOCTb BbIOOpa  €ro BapUaTUBHON
COCTaBIIAOILIEH, KOTOpast JOJDKHA OIPEJENATECSA B COOTBETCTBUU C
HaIpaBJIeHUEM KOHKPETHOTO Npodusisi 00ydeHusl.

B coorBercTBMM ¢ KOHHIENTyaJIbHbIMM  mnonoxkeHusmMu  PI'OC
COO o0 HazHaueHUH MPEeaMETOB 0a30BOTO U YriIyOJIEHHOTO ypOBHEH B CHUCTEME
nuddepeHIupoBaHHOT0 00yYeHHUsT HAa YPOBHE CpeaHero oOIero oopa3oBaHUs
XUMHSI Ha YPOBHE YIIyOJEHHOTO M3YYEHHUs HAMNpaBiI€H HA pean3alUi0
MPEEMCTBEHHOCTH C  TMOCIEAYIOIIMM  DTalloM TOJYyYEeHHs] XHUMHYECKOTO
oOpa3oBaHUS B paMKax H3Y4YEHHUs CHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMUYECKUX  JUCUMIUIMH B By3aX W OpraHM3auusix  CpeIaHero
npodeccruonansHOTO 00pa3oBaHus. B 9T0i CB3U M3yueHUE npeameTa « XuMHUs
OPUEHTHPOBAHO  MPEUMYLIECTBEHHO Ha  pacllUpeHHe U  yIriIyOJeHue
TEOPETUYECKOM U TMPAKTUYECKOW TMOATOTOBKUA OOYYaIOIIUXCS, BBIOPABIINUX
onpenenéHHpli  mpoduiab oOydeHUs, B TOM 4YHUCIE C MEPCIEKTUBOU
NOCJIEAYIOMIEr0 MOJYYEHHS] XUMHUYECKOTO O0pa3oBaHUs B OPraHHU3aLUAX
npodeccruonansHoro oopazoanusi. Hapsiay ¢ atum, B ceete TpeboBanuii ®I'OC
COO x mnaHupyembIM pe3yJibTaTaM OCBOEHUs (penepaibHOM 00pa3oBaTeIbHOM
IpPOrpaMMBbl  CpEJHET0 001Iero o0pa3oBaHUs H3yuYEHHE MpeamMeTa «XHUMUS
OPUEHTUPOBAHO TAK)KE HA PEIIeHHUE 33]]a4 BOCIIMTAHUS U COLIMATILHOTO Pa3BUTHS
oOyvaromuxcs, Ha (QOpMUPOBAHUE Yy HHUX OOLIEMHTEIUIEKTYaJbHbIX YMEHH,
YMEHHM paldoHAIM3alUd Y4eOHOTO Tpyda U OOOOIMIEHHBIX CrIOCOOOB



ACATCIIBHOCTH, UMCIOIIIUX MG)I(I[I/ICHHHHHHapHBIf/'I, H&I[Hp@I[MCTHBIfI XapakTep.

CocTaBnsoOmUMHU MpeAMeTa « XUMHUA» HA YPOBHE YIITyOIEHHOTO U3ydeHUs
ABIIAIOTCSL yIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» u «OOmas u
HeopranudeckasxuMus». [Ipu onpeaenennn noaxo0B K 0OTOOPY U CTPYKTYPHOI
OpraHu3allid COJAEP)KAHUSA ITUX KypCOB B IporpamMme MO0 XUMHUU 32 OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznmuuusx 6a30BOro U yriayOJEHHOTO
YPOBHEMN U3YUEHUS NIPEIMETA.

OcHoBy conepxxkanust KypcoB «Opranuueckas xumusi» u «OOmas u
HEOpPraHWYECKasi XUMHUS» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIUXCSIK 0a30BOMY YPOBHIO M3YUYEHHS MpeaMera. ITa CUCTEMA
3HAHUM TMOJIy4YaeT OMNpeAeNIEHHOE TEOPETUYECKOE OMOTHEHHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIHA 00BEM  (PAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJEHHOM YpOBHE H3Y4Y€HHUs MpeameTa obecredyeHa
BO3MOXHOCTh 3HAYUTEIIBHOTO YBEIWYCHUS OO0BEMA 3HAHUA O XUMUYECKUX
AJIEMEHTaX M CBOMCTBAaX MX COCJAMHEHHI Ha OCHOBE PACIIMPEHUS U YTITyOJIeHUS
NpEACTaBICHU O  CTPOCHMM  BEIIECTBA, XUMUYECKON  CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKAHMSI PEAKIIUN, PacCMaTPUBAEMBIX C TOYKU 3PECHHS
XUMHUYECKON KUHETUKH U TEPMOJIMHAMUKH. V3ydeHne mepuoanvyeckoro 3aKoHa
u Ilepmoamueckoii CHUCTEMBI XHMHYECKHX DJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHWYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa.
XuMHuecKas CBSI3b OOBSCHSICTCS C TOYKH 3PEHHS DHEPreTHUECKUX M3MEHEHUH
npu e€ o0pa3oBaHUM M PA3PYIIEHUH, & TAKXKE C TOYKU 3PCHHUS MEXaHU3MOB €€
oOpa3zoBanus. M3yueHue THMNOB peaknuii gomoiHseTcs (HOPMUPOBAHUEM
MPEICTABICHUN 00 AJIEKTPOXUMHUYECKUX MPOLIECCaX U AJIEKTPOIN3E PACIIaBOB U
pacTBOpOB BeIIECTB. B Kypce OpraHuyeckod XHMHUU TPU PACCMOTPEHUU
PEaKIIMOHHON CIOCOOHOCTH COEIMHEHUW yJensercss o0cob0oe BHUMaHUE
BompocaM 00 DSIEKTPOHHBIX d(ddeKxTax, O B3aUMHOM BIUSHUU AaTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHHME HMEET TO, YTO Ha COJIep)KaHHE KYpCOB XHUMHUU
yIIyOJNEHHOTO YPOBHS W3YUYEHHUS IS KJIACCOB OMPENEIEHHOTO MPOQUIIs
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep JOMOTHEHUH K 00IIel cucreme
NPEIMETHBIX 3HAHMWM) OKa3bIBAIOT BIUSHHUE CMEXHBIE TpeaAMeThl. Tak,
HampuMep, B COJEPXKAHUU TIpeAMeTa JUIA KJIaCCOB XHUMHUKO-(U3HUYECKOTO
npoduiis Oonblioe 3HaUeHue OyAyT UMETh 3JIEMEHTH y4eOHOTO Marepuaia o
obmieit xumun. [Ipu u3ydyeHnn npeameTa B JaAHHOM CITydyae akIeHT OyAeTcAeliaH
Ha OOIIHOCTh METOJIOB MO3HAHUA, OOIIHOCTh 3aKOHOB W TEOPUH B XUMHUHU H
B (U3MKE: aTOMHO-MOJEKYJIsIpHas Teopusi (MOJIEKYJisApHash Teopus B (PU3HUKe),
3aKOHBI COXPAHEHUSI MACChl U PHEPTUHU, 3aKOHBI TEPMOJUHAMUKH, SJIEKTPOIU3A,
MPE/ICTAaBIICEHUS O CTPOEHUH BEIECTB U JAPYroe.

B TO e Bpems B cCOJEpKaHMM TpeAMeTa Jis KJIacCOB XHMHKO-



ounonornyeckoro npoduist OONbIINNA yIETbHBIN Bec OyJeT UMETh OpraHruYecKas
xumus. B aToM cimydae mpemocTaBisieTcs  BO3MOXKHOCTh Uil Oosee
OOCTOSITENIBHOTO PACCMOTPEHUS] XMUMHUYECKOW OpraHu3aluu  KJIETKH KaK
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOW  BXOJMT, K MPUMEPY, TaKHe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUABI, OEJIKH, YIJIEBOJbI, HYKICHHOBBIE
KHUCJIOTHI U Apyrue. [Ipu 3ToM 3HaHUSA O COCTaBe M CBOWMCTBAaX MpeACTaBUTENEH
OCHOBHBIX  KJIaCCOB  OPraHMYECKUX  BELIECTB  CIy>)KaT  OCHOBOW A
U3YYEHUS CYIIHOCTH IpoLeccoB (POTOCUHTE3A, AbIXaHUSs, MUILIEBAPECHHUSL.

B numane ¢opMupoBaHMsT OCHOB HAy4yHOTO MMPOBO33PEHMS, OCBOCHHUS
OOIICHAay4YHbIX METOJOB II0O3HAHUS M ONbITA MPAKTUYECKOTO MPUMEHEHMS
HAay4YHbIX 3HAaHUN HW3y4yeHue npeaMera  «XuUMHUsA»  Ha  yrIyOJn€HHOM
ypOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SIX C YU4EOHBIMU IpEIMETaMH,
BXOJSIIMMM B COCTaB IpeIMETHBIX obnacteil «EcTecTBeHHO-Hay4HbIE
npeaMeTb», «MaTemaTuka 1 uHpopMaTuka» U «Pycckuil i3bIK U JIUTEpaTypay.

[Tpu m3ydyenun yuyeOHOro mpeamera «XUMHs» Ha yriyOJ€HHOM YpOBHE
TaK)Ke, KakHa YPOBHE OCHOBHOI'O U CpeAHEro ooiero oopazoBanus (Ha 6a30BoM
YPOBHE), 3aJayeil NEpPBOCTENEHHOW 3HAYUMOCTU SBIAETCS (POPMUpPOBAHUE
OCHOB HAayKM XHMMHHM KaKk O0OJaCTU COBPEMEHHOIO €CTECTBO3HAHUS,
IIPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA M OJHOIO U3 KOMIIOHEHTOB MHUPOBOM
KyJbTYyphbl. Pemenue 1ol 3a1aun Ha yriayOaéHHOM ypOBHE M3YUYEHUS MpeaMeTa
IIPEANOJIAracT Peaan3aluio TaKuX LeJIeH, Kak:

— (opmupoBaHME TMpeNCTaBICHUI: O MaTepUaIbHOM €AMHCTBE MUpA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SBICHHUW INPUPOABI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Belyllel posin B 00ecleyeHun yCTOMYMBOTO
pa3BUTHS YEIIOBEUECTBA: B PEUICHUU MPOOIJIEM 3KOJIOTMUECKON, SHEPreTHUECKOM
U THUOEBOM O€30MacHOCTH, B Pa3BUTUM MEAMLMHBI, CO3JaHUU HOBBIX
MaTE€pUaJIOB, HOBBIX HMCTOYHHKOB DHEPIUH, B o0ecrneueHnu
palMoOHAIBHOIO  MPHUPOAONOJIB30BaHUsA, B (POPMUPOBAHUNA MHUPOBO33PEHUS U
oOuIell KyJbTyphl YeJIOBEKa, a TAK¥KE SKOJOTMYECKU 0O0CHOBAHHOT'O OTHOIIEHUS
K CBOEMY 3JI0POBBIO ¥ IIPUPOJTHOU CPEJE;

— OCBOCHME CHCTEMBbI 3HAHUM, JEXKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEN €CTeCTBEHHO-HAyYHOM KapTUHBI Mupa: (pyHIaMEHTaJIbHBIX
MOHATUH, 3aKOHOB U TEOPUU XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUU
BEIIECTBA HA Pa3HbBIX YPOBHAX — AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJNHAMUYECKNX U KUHETHYECKUX 3aKOHOMEPHOCTSIX
IIPOTEKAHMUSI XUMUYECKUX PEAKLIMM, O XMMHUYECKOM PABHOBECHH, PACTBOPAX H
JUCTIEPCHBIX CHCTeMax, 00 OOIIMX HAay4YHbIX MPUHIMIAX XUMHYECKOIrO
IIPOU3BOJICTBA;

— (opmupoBanue y  OOyyarOUMXCSd  OCO3HAHHOTO  IOHUMAaHUS



BOCTPEOOBAHHOCTU CHUCTEMHBIX XHWMHYECKUX 3HAHUM Uil  OOBACHEHUS
KIIFOYEBBIX HACH H TPoOJEeM COBPEMEHHOM XHMHH, JJIi OOBSCHCHHS U
MPOTHO3UPOBAHUS  SIBJICHUM, HWMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;
IPaMOTHOTO pEIICHUs NpOoOJIeM, CBS3aHHBIX C XHMHEH, MPOTHO3WPOBAHUS,
aHajaW3a ¥ OICHKH C IO3MIMH DKOJIOTHYECKOH O€30IacHOCTH ITOCJICACTBHUI
OBITOBOM W TNPOU3BOJACTBEHHON JEATEIBHOCTH 4YEJIOBEKAa, CBSI3aHHOMN C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOIH30BAaHUEM U MEPEPaOOTKOMN BEILIECTB;

— yrayOJieHHe TPEeJCTaBICHUM O HAyYHbIX  METOJax  IO3HaHUf,
HEOOXOIUMBIX IS IPUOOPETCHUST YMEHUN OPUCHTHPOBATHCS B MUPE BEIIIECTB U
OOBSCHCHUS XUMHUUYECKUX SBJICHUH, MMEIOIIUX MECTO B TIpUpOJE, B
MPAKTUYECKOM JIEATEIIBHOCTH Y MIOBCEAHEBHOW KU3HU.

B nane peanu3zanuu nepBooYepeHbIX BOCIUTATEIbHBIX U PAa3BUBAIOIINX
(YHKIMATIEIOCTHOM CHCTEMBI CPEIHEr0 0011ero 00pa3oBaHus IPU U3YUSHUN
npeaMeTa «XuMHs» Ha yrIIyOJIEHHOM ypOBHE 0COOYIO aKTyalbHOCTh
nproOpeTaroT TaKue LEeNH U 3a/1a4H,KaK:

— BOCNHUTaHHE YyOeXIEHHOCTH B IO3HABAEMOCTH SBJICHUH MPUPOIHI,
yBaXEHHMsI K IIpollecCy TBOpPYECTBA B o0lacTh TEOPEeTUYECKUX U
NPUKIAJHBIX  HUCCIEAOBAaHMA B XUMHH, (POpPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIOPA3BUTHS HAYKHU;

— pa3BUTHE MOTHBAlMU K OOYYEHUI0O W TIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX

IICHHOCTEH;

— pa3BUTHE  TIO3HABATEIIBHBIX  WHTEPECOB, HWHTEIUICKTYaIbHBIX |
TBOPYECKUX CHOCOOHOCTEM OOydYaromuxcs, dbopmupoBaHue y HHUX
CO3HATEJIILHOTO OTHOIIEHUSI K CaMOOOpa30BaHUI0O M HEMPEPHIBHOMY
00pa30BaHUI0 KAaK YCJIOBHIO YCIENIHOW MpodeccuoHaIbHOM M 0OIIEeCTBEHHON
NEeSTETLHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO U

MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

— ¢dopMuUpOBaHHE YMEHUW M HABBIKOB Pa3yMHOT'O IMPHUPOJOIOIb30BaHUS,
pPa3BUTHE DKOJIOTUYECKOW KYJIbTYpbl, MPUOOPETEHHE OMbITa OOLIECTBEHHO-
MOJIE€3HOM DKOJIOTHUYSCKOM JIEITCIbHOCTH.

OO611ee ynciIo YacoB, pEKOMEHIOBAHHBIX IS U3YYCHHS XUMHH HA
yriyoaennoM yposse: B 10 kiacce — 102 vaca (3 waca B Hezeno).



COAEPKXAHME OBYUYEHUSA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teopernuyeckre 0CHOBbI OPraHNYeCKOM XUMHUH

IIpeamer © 3HA4Y€HHWE OPraHWYECKOM XHMMHH, IPEIACTaBICHUE O
MHOT000pa3uy OPraHu4YEeCKUX COCTUHEHU.

DJIEeKTPOHHOE CTPOEHHME aToMa yIJepoJia: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOXHOCTH aroMa yriepoga. XuMuyeckas CBS3b B
OpPTaHUYECKUX COCAMHEHMUAX. Tumbl TUOPUIM3ALMUKA aTOMHBIX OpOuTanen
yriepoga. MexaHu3Mmbl 00pa30BaHMsl KOBAJICHTHOW CBsI3M (OOMEHHBIA WU
JIOHOPHO-aKLENTOPHBIN). THIbI NEpEeKphIBAaHUS aTOMHBIX OpOUTANIEH, G- U T-
cBs3u. OauHapHasi, JBOHAs U TpoWHas cBsi3b. CHocoObl pa3pbiBa CBsI3EM B
MOJIEKyJIaX OpraHudeckux BemiecTB. IloHaTtue o cBOOOJHOM pajuKale,
HYKJIeopuiIe u daeKTpodue.

Teopus cTpoeHuss oOpraHudeckux coeauHeHun A.M. byrtinepoBa wu
COBPEMEHHBIE NPEJICTABICHUS O CTPYKType MOJIEKYJ. 3HA4Y€HHE TEOpUU
CTPOCHMSI OpPraHWYECKHUX COCIMHEHUN. MOJIeKyIsIpHBIE W CTPYKTypPHBIE
dopmynbl.  CTpykTypHble (OpPMYJbl  Pa3IMYHBIX BUJOB:  pa3BEPHYyTasd,
COKpal€HHas, ckeynerHas. HM3omepusa. Buael wuzomepuu: CTpyKTypHasd,
IPOCTPAHCTBEHHAs. JEKTPOHHBIE 3(@PEKTh B MOJEKYyJax OpPraHMYECKUX
COeMHEHUN (MHIYKTUBHBIN U ME30MEPHBINA D PEKTHI).

IIpencraBinenue 0 KJIaCCU(PUKAIIUU OpPraHUYECKUX BEILIECTB.
[Tonsitue o ¢QynkunonanbHol rpymme. ['omonorus. ['omonorumueckue psiabl.
Cucrematuueckass HoOMeEHKIaTypa opranmdeckux coemuHenunii (IUPAC) wu
TPUBHAJIbHBIE HA3BaHUS OTAEIBHBIX MPEICTABUTENECH.

Oco0OeHHOCTH U KJIaccU(pUKALMs OpraHu4YecKux peakuuid. OKUCIUTENbHO-
BOCCTAaHOBUTEJIBHBIC PEAKLIUA B OPTraHUYECKON XUMUMU.

JKCIEePUMEHTATbHbIC METOAbI H3y4YeHHS BEelIeCTB M MX NPEBPALeHUil

O3nakomiieHHe ¢ 00pa3liaMy OPraHMYECKUX BELIECTB U MaTepUaIaMH Ha UX
OCHOBE, OIBITHI MO IPEBPAIECHUI0 OPraHWYECKUX BELIECTB IIPU HArpeBaHUU
(u1aBieHue, oOyTJMBaHUWE W TOPEHHE), KOHCTPYMPOBAHHE MOJENICH MOJIEKYJ
OpPraHWYECKUX BEILIECTB.

Yraesogopoasl

Ankanel.  ['omonormueckuii  psn — ankaHoB, obOmas  ¢opmyia,

HOMEHKJIaTypa MU H30MEPHUA. ODIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHHE



MOJIEKYJI aJIKaHOB, SDS-FI/I6pI/I)J;I/I3aHI/IH aTOMHBIX OpOUTaJiel yriepojia, G-CBS3b.
Kongpopmepol. DuzndeckuecBONCTBa AIKAHOB.

XHWMHUYECKHE CBOWCTBA AJKAHOB: PEAaKUUU 3aMEIICHUS, W30MEPU3ALINH,
JNETUAPUPOBAHUS, UHUKIM3ALINH, MpOJIN3a, KpEKHUHTa, TOPEHUSL.
IIpedocmasnenueo mexanusme peaxkyuii paouKaIbHO20 3AMEUJeHUSL.

Haxoxnaenue B mpupojie. CriocoObl MOMy4YeHUs: U TPUMEHEHHUE AJIKAaHOB.

[uxnoankanel. OOmas ¢dopmyna, HOMEHKJIaTypa U  HU30MEpHS.
OCOOEHHOCTH CTPOCHHUSI M XMMHUYECKMX CBOWMCTB MajbiX (I[MKJIOMPOMAaH,
IUKJIO0yTaH) W OOBIYHBIX (IIMKJIONEHTaH, IMKJIOTEKCaH) IUKJIOAJIKAHOB.
CriocoObl TOJTy4YEeHHS U MPUMEHEHHE IMKI0ATKAHOB.

Anxenbl. ['oMonornyeckuii psji alkeHOB, o01as ¢popMysia, HOMEHKIATYpa.
DNEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKEHOB, sz—
ruOpuaAN3alns aTOMHBIX OpOUTanel yriepoaa, 6- U m-cBa3u. CTpyKTypHas U
reoMeTpuyeckas (ImHc-TpaHc-) uzoMepus. DPU3NYECKHUE CBOMCTBA aJKCHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOCAMHEHUS, 3aMEIICHUS B O-TT0JOKCHHUE
NpU  JBOWMHOM CBSI3M, TMOJIUMEpHU3AIlMd U OKucjieHus. [Ipedcmasnenue o
Mexanusme — peakyuu  3nekmpoguibHoco  npucoedunenus.  IlpaBuio
MapkoBHukoBa. KadecTBeHHbIE peakiuu Ha JBOWHYIO CBsi3b. CHocOOBI
MOJIYYEHHS] U IPUMEHEHHE AJIKEHOB.

AJIKaJIMEHBI. Knaccuduxanus aJIKaJIMEHOB (conpspkEHHBIE,
U30JIMPOBAHHBIC, Kymyauposariuvie). OCOOCHHOCTH 3JIEKTPOHHOIO CTPOCHHUS U
XUMHUUYECKUX CBOMCTB CONPSOKEHHBIX JueHoB, 1,2- u 1,4-mpucoeauHeHue.
[Tonumepuzanust conpsok€HHbIX TUEHOB. CrocoObl MOMYYeHUs U MPUMEHEHUE
aJIKaJIMCHOB.

Anxunbl.  ['omonoruyeckuid  psig ajdKWHOB,  oOmias  Qgopmyia,
HOMEHKJIaTypa WU H30MEPHUsSl. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT ~ aJIKWHOB, SP-THUOpHAM3aIiMs AaTOMHBIX OpOWTaNe  yriepoja.
duU3nYeCKue  CBOWCTBA  AJKUHOB. XHWMHYECKHME  CBOMCTBA:  PEaKUHNHU
NPUCOEAUHEHUS, NUMEPHU3alMU W TPUMEPHU3ALMNHU, OKucieHus. KucinoTHbie
CBOMCTBA aJKMHOB, HMEIOLIMX KOHIIEBYIO TpPOWHYIO CBs3b. KauecTBEHHbIE
peakiuu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYyUYEHUS U IPUMEHEHUE aJTKUHOB.

ApoMatnueckue yriieBoaopoabl (apeHbl). ['OMOJIOrHYECKHil psii apeHOB,
obmass  ¢dopmyna, HOMEHKIaTypa W  H30MEpHUSA.  ODJIEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJbl OeH3oma. [Ipasuno apomamuyrocmu,
npumepol  apomamudeckux coeouHenul. Dduznueckue CBONCTBA apeHOB.
XUMHUYECKHE CBOICTBAa OEH30JIa M €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B
OCH30JIbBHOM KOJIblIE€ U YIJIEBOJOPOAHOM paJuKale, peakiuu MPUCOCIUHECHHUS,



OKHCJIEHUE TOMOJIOTOB OeH3ona. [lpeocmasnenue o mexamusme peaxyuti
anekmpoduabHo2o 3amewenus. llpencraBienue 00 OpUEHTUPYIOIIEM IEHCTBUU
3aMecTuTeNled B OEH30JbHOM KOJIBLIE HAa INPUMEPE AJIKWIbHBIX paJUKaloB,
KapOOKCHUIIbHOW, TMIPOKCHWIIBHON, aMUHO- U HUTPOTPYMIbl, aTOMOB TaJIOT€HOB.
OCO0EHHOCTH XHUMHYECKUX CBOMCTB cTupota. Ilomumepuszanust cruposna.
CriocoObl oJTy4eHHs] M MPUMEHEHUE apOMATHUYECKUX YIJIEBOJOPOIOB.

[Ipuponnsiii ra3. IlomytHeie HedTaHbIE Ta3bl. HeQTh 1 €€ npoucxoxaeHue.
Kamennsiii yroiabr u npoayKTbl ero nepepadoTku. CrnocoObl nepepaboTKu
He(TU: MEeperoHkKa, KPEeKUHI (TEPMUYECKUU, KaTAIUTUYECKH), pUDOPMUHT,
nuponus. IIpoaykrsl nepepaboTku HEPTH, UX IPUMEHEHHUE B IIPOMBILUIEHHOCTH
U B OBITY.

I'eneTnueckas CBsA3b MEXKy Pa3IUYHBIMU KJIACCAMH YTIIEBOJOPO/IOB.

DNEeKTPOHHOE CTPOCHHE TraJOreHIPOU3BOAHBIX YTIEBOAOPOJIOB. Peakiuu
3aMEUICHUs] TaJOreHa Ha TUAPOKCOTPYIILYy, HUMPOSPYRNY, YUAHOSPYNNY,
AMUHOSPYNNY.

JleiicTBME Ha TaJOrEeHIPOU3BOJHBIE BOJHOTO M CIMPTOBOTO PacTBOpa
ménoun. B3aumopeiicteue JUTAJIOT€HAJIKAHOB C Mar"tvem 17}
LIUHKOM. Ilonamue o memannoopeanuueckux coeounenusx. Vlconb3zoBaHue
raJJOTeHIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M TIpPU CUHTE3E
OpraHUYECKUX BEILECTB.

JKCNepUMEeHTATbHbIC METOAbI H3Yy4YeHHS BellleCTB M MX MpeBpalleHuii

N3yuenune (¢u3MueCKMX CBOMCTB  yIi€BOAOPOAOB  (pacTBOPUMOCTH),
KaueCTBEHHBIX PEaKLUN yTIeBOJOPOAOB PAa3IMUHBIX KiIaccoB (00eCIBEUMBAHUE
OpOMHOM WJIM MOJHOW BOJIbI, paCTBOpA IE€pMaHraHaTa Kajus, B3aUMOJCIHCTBHE
alleTWJeHa C aMMMAauyHbIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapyXeHHE yTIepoJa U BOAOPOJAB OPraHWYECKUX BEIIECTBAX, MOIyUYCHHE
TUJIEHA U W3YYEHHME €ro CBOMCTB, O3HaAKOMIIeHHE ¢ Kosuekuusamu «Hedtb» u
«Yronb», ¢ oOpa3llaMH IUIaCTMAcC, KayuyyKOB M PpE3HHBI, MOJICIUPOBAHKE
MOJIEKYJI YTIIEBOJAOPOIOB U FAJION€HIIPOU3BOIHBIX YIVIEBOIOPOIOB.

Kucsiopoacoaep:xaiiye opranudeckue coeJuHeHUs1

[Ipenenbubie omHOaTOMHBIE CHUPTHL. CTpoeHHE MOJEKyJ (Ha MpuMepe
METaHOJia W 3TaHojia). ['oMonoruueckuit psn, oOras dbopmya,
u30Mepus, HOMEHKJIaTypa W Kiaccudukamus. DuU3NUYecKue CBONCTBA
MPEACIbHBIX OJTHOATOMHBIX CITUPTOB. BOIOPOIHBIC CBSI3M MEXKIYy MOJICKYJIAMH
cnUpTOB. XWMHYECKHE CBOWCTBA: pPEAKIMU 3aMEUICHUS, JeTHApaTaIluH,
OKHCIICHUSI, B3aUMOJICHCTBHE C OPraHUYeCKUMH W  HEOPTraHUYCCKHUMHU



kuciaotamu. KauecTBeHHass peakius Ha OJHOATOMHbIE CHUPTHL. [lericTBHE
3TaHOJla M METaHOJa Ha OpraHu3M uenoBeka. CrnocoObl TONYyYEHHUS H
NPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie  »¢dupbl, HOMeHkiarypa u  uzomepus. OcoOeHHOCTH
(bU3UYECKUXH XUMHUUYECKIX CBOHCTB.

MHOTOaTOMHBIE CHUPTHI — ATWICHIJIMKONb W TiuIepuH. Dusndeckue u
XUMHUYECKHE CBOMCTBA:  peaklMh  3aMelleHus,  B3aUMOJCHCTBUE  C
OpPraHUYECKUMH W HEOPTaHWYECKMMH KHCIOTaMH, Ka4eCTBEHHAs peakius Ha
MHOTOAaTOMHBIE ~CNUPTHL. [Ipedcmasdnenue o  mexanusme peaxkyuti
HyKneoguibHo2co  3amewenus.  JleficTBue Ha opranu3Mm uenoBeka. CriocoObl
MOJIyYeHHS ¥ IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI U
OeH30JIbHOTO siipa. Pusznueckue cBoiicTBa (peHona. OCOOEHHOCTH XUMUYECKUX
cBoicTB (¢eHona. KauectBeHHble peakiuu Ha (eHod. TokcuuHOCTh ¢eHoIa.
CrniocoObl osryueHust 1 npuMeHeHue genosna. OenondopmanbaeruaHas cMoIa.

KapOGonuiibHble COEAMHEHUS — albJAETUIbl M KETOHBL. JIEKTPOHHOE
CTpO€HUE KapOOHWJIBHOW TIpyIMIbl. ['OMolornueckue psjabl albIETHAOB U
KETOHOB, 001Ias ¢popmMyia, U3oMepus U HOMeHKkIatypa. dusndyeckue cBoiicTBa
aJIbJIETUOB M KETOHOB. XMMHUYECKHE CBOMCTBA aJbJETU/IOB U KETOHOB: PEAKIINH
npucoenuuenus. [llpedcmasnenue o Mmexawusme peakyuu HyK1eo@hUIbHO20
npucoeounenusi. OKHUCIEHHE  aJbJAETU]OB, KAuY€CTBEHHbICE pPEAKIUU Ha
anbpaeruibl. CrocoObl MOJIyYeHUs U MPUMEHEHUE allbJIETH0B U KETOHOB.

OnHOOCHOBHBIE — TpeleibHble  KapOOHOBbIE KUCIOTHL. (OcoOEHHOCTH
CTpOEHUSI MOJIEKyJd KapOOHOBbIX KuciaoT. WM3omepuss M HOMEHKJIATypa.
®duznyeckue CBOMCTBA OJHOOCHOBHBIX TMPEICIbHBIX KapOOHOBBIX KHCIOT.
Bonopoanbie cBsizm MexAy MOJEKyJaMu KapOOHOBBIX KHCIOT. XHUMHYECKUE
CBOICTBA: KHCIOTHBIC CBOWCTBA, peakius dTepUUKAIINHN, PEAKITUU C YIaCTHEM
YIJIEBOJIOPOJAHOrO pagukana. OCOOEHHOCTH CBOWMCTB MYpPaBbHUHON KHCJIOTHI.
[TonsiTue 0 MNPOU3BOAHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX d3(upax,
aHeuopuoax,  eanoceHanesuopuoax, amuoax, Humpuiax. MHoroobpasue
KapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOMCTB HENPECIbHBIX U apOMATUYECKUX
KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT.
[IpencraBuTenu BBICIIUX KapOOHOBBIX KHUCIIOT: CT€APUHOBAS, MAIHBMUTHHOBAS,
OJICMHOBAs, JUHONEBAs, JAUHONeH06as KHUCIOThl. CrnocoObl TOJIy4YeHUS U
MIPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonornyeckuii psia, oOmias GpopMyna, U30Mepusi U
HOMEHKJIaTypa. DU3NUecKue U XUMUYECKUE CBOMCTBA: THAPOJIU3 B KUCIOW H
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HIEJIOYHOMCpEE.

Kupel. Crtpoenue, (Qunyeckue M XMUMHYECKHME CBOWCTBA KHPOB:
THAPOJIU3 B KHUCIOW M ImenodyHod cpege. OCoOEHHOCTH CBOWCTB >KHPOB,
COJZIEpIKAIMX OCTATKH HEMPEAEIIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOIE.

MpbIla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, WX MOIOIIEe JICHCTBUE.
THonamueo cunmemuyeckux morowux cpeocmeax (CMC).

O6miass  xapaktepucTuka  yrieBojoB. Knaccudukamuss — yrieBoaos
(MoHO-, Ju- W mnojucaxapuibl). MoHocaxapuIbl: TJIOK03a, (PYKTO3a,
eanakmosa, pubosa, oesoxcupubosa. OU3NYECKUe CBOWCTBA M HAXOXKICHUE B
npupone.  Dorocunres.  Onmuueckas  uzomepusa.  Konvuamo-yenuas
maymomepus Ha npumepe MOJIeKyIbl 2I0K03bl, npoekyuu Xeyopca, o- u f-
aHomepul 2110K03bl. XUMHUYECKHE CBOMCTBA TUIFOKO3bI: PEAKUUU C YYaCTHEM
CIIUPTOBBIX W aJbACTHIAHOW TPYIIN, CIUPTOBOEC U MOJIOYHOKHUCIOE OpOKEHHE.
[IpuMeHeHne TIIIOKO3bl, €€ 3HAYEHUE B IKUZHEHACATEIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MalbTO3a U .Jaxmo3za. BoccraHaBiIMBawLMEe U
HEBOCCTAaHaBIMBAIOIIME aucaxapuasl. ['maponus nucaxapuaoB. Haxoxnenue B
npupose u npuMmeHenue. Ilommcaxapuapl: Kpaxmall, TJIMKOTE€H M UEJUTH0JI03a.
CrpoeHrne MakpoOMOJEKYJ KpaxMmalia, IVIMKOT€Ha W LEeJUIr0Jio3bl. dusnyeckue
CBOWMCTBA Kpaxmaja W LEJUI0JI03bl. XHMHUUYECKHE CBOMCTBAa Kpaxmaia:
TUIPOJIN3, Ka4eCTBEHHAas peakuus ¢ HUOJOM. XHMHUYECKHE CBOWCTBA
LEJUIIOJIO3bl:  TUAPOJU3, TMOojJdydyeHue d>PupoB uewnosnosbl. I[londarue o0
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

JKcnepuMeHTAJIbLHbIE METO/IbI H3Y4YeHHs BeleCTB M X NMpeBpalieHn i
PacTBOpUMOCTh pPa3nUYHBIX COUPTOB B BOJE, B3aUMOJCHCTBUE HTAHOJA C
HaTPUEM, OKUCJIEHUE STUIIOBOTO CHUPTA B aJbJErH] Ha PacKAIEHHOW MEIHOM
MPOBOJIOKE, OKHUCJIEHUE 3THIIOBOrO CIHPTA JUXPOMATOM Kaiausi (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHUANIOB), KAYECTBEHHBIE PEAKIIUHM Ha aibAeTruibl (C
ruapokcuioMm  nuammuHcepeOpa(l) u  rugpokcuaom  Mmenu(ll)), peakius
rnuuepuHa ¢ rugpokcuaoMm  menu(Il), xumudeckue cBoiWcTBa pacTBOpa
YKCYCHOW KHCIJIOThI, B3aUMOJIEHCTBUE pACTBOpA TJIFOKO3bl C THUIPOKCHUIIOM
meau(ll), B3anmoencTBUe KpaxMania ¢ MOJIOM, PEHICHHE SKCIEPUMEHTAIbHBIX
3amay 1o TtemMaM «Cruptel U deHonb», «KapOboHoBble KHUCIOTHL. ClIOXKHbBIE
hUPBD).

A30Tc0nepmamue OPraHn4e€CKMe COCAUHCHHU S
AMHMHBI — OpPraHUYCCKHUC IIPOU3BOAHBLIC aAMMHAKA. KHaCCI/I(i)I/IKaHI/ISI
AMHWHOB: aJII/I(i)aTI/I‘IeCKI/IC U apoOMAaTHYCCKUC, IICPBHUYHBLIC, BTOPUYHLIC H

11



TpetuuyHble. CTpoeHre MOJeKyJ, o0mast ¢popmyiia, U30MEpusi, HOMEHKIATypa U
dbuznyeckre CBOMCTBA. XHUMHYECKOE CBOHCTBA alu(aTUYECKUX aMUHOB:
OCHOBHBI€ CBOWMCTBA, AJIKWJIMPOBAHUE, B3aWMOJICHCTBUE MEPBUYHBIX aMHHOB C
a30TUCTOM KUCI0TOM. COoJn aIKUIIaMMOHUSI.

AHWINH — TpEeJCTaBUTENIb aMHUHOB apomaTtuyeckoro psga. CTpoeHue
aHWIWHA. B3auMHOe BIWsSHME Tpynnm aTroOMOB B MOJIEKYJICE AHWJIMHA.
OcoOEHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBEeHHbIE peakIuu Ha
aHuauH. CnocoObl TMOMy4YeHUsT W NpPUMEHEeHHE anupaTUuyecKuX aMUHOB.
[Tonydenue aHWIMHA U3 HUTPOOESH301a.

AmuHokucnotel. Homenknarypa u uzomepus. OTaenbHbIe MPEICTaBUTENIN
0-aMUHOKHUCIIOT: TJIMIMH, aJlaHWH, (DeHUIANaHUut, CepuH, 2IymamMuHo8asl
Kucioma, au3ui, yucmeun. Onmuueckas uzomepus amuuoxuciom. D- u L-
amunorxucaomol. OU3NUeCcKue CBOMCTBA AMHUHOKHUCIOT. XHMHUYECKUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHBIX OpPraHUYECKUX COCAMHEHUH, peaKius
MOJIMKOH/IEHCAINK, 00pa3oBaHUe TMENTUIHOW CBs3U. buoiiormyeckoe 3HavueHUE
aMUHOKHUCJIOT. CUHTE3 U TUJIPOJIU3 MENTH/IOB.

benku kak npuposHbie nogumepsl. [lepBruyHas, BTOpUYHAsT U TpETUYHAs
CTPYKTypa 0eaKkoB. XUMHUYECKHE CBONCTBA OCIKOB: THAPOJIU3, JCHATYpaIus,
Ka4eCTBEHHBIE PEaKIIMU Ha OCIIKHU.

Ilonamue 06 azomcodepocawux 2emepoyuKIULecKUx COeOUHEeHUsIX.
Tupumuounoswvie u nypunosvle ocmosanus. Hykieunosvle Kuciomoel. cocmas,
cmpoeHueu 6Uo102UYecKas poib.

JKCIepUMEHTAJbHbIE MEeTOAbl H3yUYeHH S BellleCTB U UX NpeBpalleHui

PactBopenue OenkoB B BOjeE, JeHATypalus OEJIKOB IPU HarpeBaHUU,
[IBETHBIC PEAKIMM Ha OCJKH, PEIICHHE AKCIEPUMEHTAJIBHBIX 3a/Jad MO0 TeMaM
«A3oTcozepkaliue — OpraHuyeckue  coeluHeHus» U «Pacmo3HaBaHue
OPTaHUYECKUX COCITMHECHUI.

BricokomoJiekyJIIpHbIE COeTUHEHUS

OCHOBHBIE MOHSATHUSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COSIMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3B€HO, CTEIICHB MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUN —
MOJIMMEPU3ALMS U TONUKOHAEH Calus. [lpedcmasnenue o cmepeopezyisapHocmu
U HAOMOJNEKYIAPHOU CIMPYKMYpe NOIUMEPO8, 3A8UCUMOCIb CEOUCME NOTUMEPO8
OM UX MOJIEKYIAPHO20 U HAOMOJLEKVISIPHO20 CIMPOEHUSL.

[Tomumepubie Matepuanbl. [lmacTmacchl (MOMUATHIICH, TMOJIUIIPONHIICH,
MOJIMBUHWIXJIOPUI, TOJUCTUPOJI, TOJUMETHUIMETAKpUJIAT, IOJUKapOOHATHI,
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novdTIWIeHTepedTanarT). Y TUIu3alus 1 rnepepadoTka MiacTyka.

DnacToMephbl:  HATypaJIbHBIM  KayudyK,  CHHTETHYECKHE  Kay4dyyKH
(OyTanreHOBBIN, XJIOPOMPEHOBBIN, U30MPEHOBBIN) U cuUIUKOHbL. Pe3nHa.

Bosnokna: HarypaibHble (XJIOMOK, WIEPCTh, IIENK), HCKYCCTBEHHbIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAlIPOH U JIaBCaH).

Ionumepoi CReYUaIbHO20 HA3HAYeHUs] (meghnon, Kesaap,
91EeKMpONnpo8oosiuue noaumepsl, buopasnazaemvie NOIUMEPDL).

JKcnepuMeHTAbLHbIE METO/IbI H3Y4YeHHs BelleCTB U X NMpeBpalieHn i

O3HakoMJieHHE C 00pa3llaMu TPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IacTMacc, KaydyKOB, pEIIEHHE OHKCIEPUMEHTAJIbHBIX 3aJady 10 TeMe
«Pacnio3HaBaHue MIaCTMAcC UBOJIOKOH.

PacuérHble 3a1a4u

Haxoxpaenue moliekyysipHO (OpMysibl OpraHUYECKOTO COCAMHEHUsS IO
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaxO0XJICHUE
MOJIEKYJISIPHON (pOPMYJIBI OPraHUYECKOro COEIWHEHHST o Macce (00BEMY)
MPOIYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMy W/ MM UCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYECKOr0 BEIeCTBAa HA OCHOBE €ro XWMHMUYECKHX CBOMCTB MM CIOCOOOB
MOJIyYEHHUSI, OMPENIETICHUE 10U BBIXOJA MPOAYKTa PEAKLUHH OT TEOPETHUYECKHU
BO3MOYHOTO.

MesknpeaMeTHbIe CBI3H

Peanuzanus MeXIpeaIMETHBIX CBS3€HM IPU  H3YYEHUH OPraHUYECKOU
xumuud B 10 Kjacce OCYUIECTBISETCS Yepe3 HCIMOIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TMOHSTHM, TaK W TOHATUNA, TPUHITHIX B OTAEIbHBIX
MpeIMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEeHHO-HAYYHBIC TIOHSTHS: SBICHHE, HAY4YHBIA (akKT,
TUIOTe3a, TEOpHs, 3aKOH, aHajiu3, CHHTE3, Kiaccudukanus, HaOII0IeHHE,
HU3MEPEHUE, IKCIIEPUMEHT, MOJIE/b, MOJICIIMPOBAHHUE.

®uzuka: wmarepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, MOJEKYJa,
HPHEPreTUYECKU YpPOBEHb, BEILECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHUE BEIMYMHBI, €IUHUIIBI U3MEPEHUsS, CKOPOCTh, YHEPTHS,
Macca.

buomorus: kierka, opraHum3M, OJKOocHCTeMma, Owmocdepa, MeTabOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIN M TETePOTPOdHBIN TUIT MUTAaHUS, OPOKECHHE,
dboTocuHTE3, AbIXaHHWE, OCJKH, YIJIIEBOAbI, >KUPbI, HYKICHHOBBIE KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mone3Hbie HCKONAEMbI€, TOTUIUBO.
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TexHonorus: IMUIICBBLIC TMPOAYKTbI, OCHOBBI PAIUMOHAJIBHOI'O IIWTAHMA,
MOIOIIKUE CPpEaACTBA, MAaTCpUAJIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKHUX BOJIOKOH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
XNUMHUHUHA YPOBHE CPEJHETI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMH € CHCTEMHO-IEITEIBHOCTHBIM NOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS IpeaMeTa «XUMHS» Ha YPOBHE CPEAHErO
o0miero 00pa3oBaHUSI BBIJCICHBI CIEAYIONINE COCTABIISIIONINE: OCO3HAHUE
OOy4YaromMUMHUC POCCUMCKON TpaxAaHCKOM WIAECHTUYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSTEIBHOCTU U CAMOONPEAEICHNUIO; HAJTUYME MOTUBALUN
K 00Yy4YeHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCA
OPUHATBIME B OOIIECTBE MpaBUJIaMU M HOPMaMH TIOBEACHHS; HaJU4He
MPABOCO3HAHUS, HKOJOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTh IEIH H
CTPOUTH KU3HEHHBIE IUIAHBI.

JIMYHOCTHBIE pPE3YyJIbTATBl OCBOEHUS IMpeaMeTa «XUMHS» OTPAXKaAIOT
c(OpPMHUPOBAHHOCTh OIbITA MO3HABATEIBHOM W MPAKTUYECKON ESITeIbHOCTH
0Oy4Jaroniuxcs B MPOIECCe peaan3aiuu 00pa3oBaTeIbHON IEATEIbHOCTH.

JINYHOCTHBIE peE3yJIbTATBl OCBOECHHUS IpeaMeTa «XUMHUS» OTPaXKaroT
c(hOpMHPOBAHHOCTh OIbITA MMO3HABATEIBHOM U MPAKTUYECKON NESITEIbHOCTH
oOy4Jaromuxcs B MPOIECcce peanu3anui 00pa3oBaTeIbHON IeITeTbHOCTH, B TOM
YHUCJIE BUACTU:

1) rpakaaHCKOro BOCIIUTAHNS

— OCO3HaHWS OO0yYaIMMHCS CBOMX KOHCTUTYIMOHHBIX TIpaB |
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

— TpEACTaBIIEHWS O  COLMAJIbHBIX  HOpMax U IIpaBUiax
MEXKJIMYHOCTHBIX OTHOLICHUWB KOJIJIEKTUBE;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JESATEIBHOCTH MPHU CO3/IAHUU
y4eOHBIX POCKTOB, PEIICHUN YYEOHBIX W TIO03HABATEIHHBIX 3ajad,
BBINIOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBbBI, HAMEPEHHUSI, JIOTUKY
M apryMEHThl JIPYTUX TPU aHaU3€ Pa3IUYHBbIX BUIOB y4eOHOUH
NESATEIIbHOCTH;

2) NIATPHOTHYECKOT0 BOCITUTAHMS:

— LEHHOCTHOTO OTHOIIEHUSA K UCTOPUYECKOMY U HAYYHOMY HACIIECIUIO
OTE€YECTBEHHON XHUMMHHU,

YBOXKEHUSI K IMPOIECCY TBOpUECTBA B 00JIACTH TEOPUM U MPAKTHUUECKOTO
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MPUJIOKEHUST XUMUU, OCO3HAHUSI TOTO, YTO JIAHHBIC HAYKU €CTh PE3yJIbTaT
JUTUTEIHHBIX HAOMI0ACHUH, KPOTTOTIMBBIX

— DKCIEPUMEHTAJbHBIX TOUCKOB, IOCTOSIHHOIO TpyJa YYEHBIX U
IPAKTUKOB;

— HUHTEepeca U T[03HABATEJIbHBIX MOTHBOB B  TMOJIYyYEHUU U
MOCJEAYIONIEM aHaIu3e HHQPOPMAIUU O MEPEIOBBIX JOCTHKEHUIX
COBPEMEHHOW OTEUYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:

— HPaBCTBEHHOI'O CO3HAHMSI, ITUYECKOIO MTOBEICHHUS;

— CHOCOOHOCTH OIICHMBATh CHUTYyalldd, CBS3aHHBIE C XUMUYECKUMHU
SIBIICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSCh Ha
MOpaJbHO-HPaBCTBEHHBIE HOPMbIU [IEHHOCTH;

— TOTOBHOCTH OIIGHMBaTh CBOE TMOBEACHUE M TMOCTYIKH CBOMX
TOBAPHINEH C MO3UIIMAHPABCTBEHHBIX U MPABOBBIX HOPM M C YIETOM
OCO3HaHMA MOCJIEACTBAN NTOCTYIKOB;

4) ¢popMupoBaHNs KYJIbTYPHI 310POBbSI:

— TIOHUMAaHUs IIEHHOCTEW 3/10poBOro M Oe3omacHoro obpasa KU3HHU,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOUIIEHUS K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

— coOmro/ieHns mpaBuil 0e30macHOro OoOpalleHus C BELECTBAMHU B
OBITY, TTIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEILHOCTH;

— TIOHMMAaHUS IEHHOCTH TMPaBWJ WHAWUBUIYATBHOTO M KOJJIEKTHBHOTO
0e30MacHOro0 MOBEJEHUSI B CUTYAIUSIX, YTPOXKAIOMIMX 3J0POBBIO U
JKU3HU JIIOCH;

— OCO3HAHWS TOCJIENCTBUM ¥ HENpUSITHS BPEAHBIX MPUBBIUEK
(ynotpeOaeHUsaIKOT oIS, HAPKOTUKOB, KypeHUs);

5) Tpy10BOI0 BOCIIUTAHUSI:

— KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0OBATEIbCKOM
JEeSTENbHOCTH,00111€CTBEHHO MOJIE3HOM, TBOPUYECKON U APYTHUX BUIAX
TeSITENbHOCTH;

— YCTaHOBKM Ha aKTHBHOE y4acTH€ B PEHICHUM MPAKTUYECKUX 3a7ad
COIMAJIbHOWHAIPABIEHHOCTH (B paMKaxX CBOETo KJlacca, IIKOJIbI);

— WHTEpeca K MPaKTUIECKOMY U3YUeHHUI0 Mpodeccuii pa3TudHoro poja,
B TOM YHCJICHa OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

— YBaXEHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYA0BOM
JEeSITENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
WHAUBUIYAIbHON TPAeKTOpUU 00pa3oBaHus, Oyaylen npodeccuu u
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peanu3anuy COOCTBEHHBIX KU3HCHHBIX TUIAHOB C YIETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) PK0JOrH4eCKOro BOCIIMTAHMS :

HKOJIOTMYECKH LEJIECO00pa3HOro OTHOIIEHUS K NPHUPOAE Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAaHUs TIJIO0ANIBHOrO XapakTepa HKOJIOTMYECKUX MpodiieM,
BIIUSIHUSL DKOHOMHYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHOU MU
COLMATIbHOMN CpEJIbI;

OCO3HAHHUSI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHXKEHUM XUMUU
IUISl PELIEHUSIBOIIPOCOB PAllMOHAIBHOTO TPUPOJIONIOIb30BAHUS;
AKTUBHOT'O HENPUATHUS JCHUCTBUM, MPUHOCAIINX BPEJ OKPYKArOLIEH
NPUPOAHOM Cpele, YMEHHs MPOTrHO3UPOBATh HEOIArONpPUSITHBIC
DKOJIOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUM U
MpENOTBpAIIaTh UX;

HaJIU4Usl Pa3BUTOTO HSKOJOTMYECKOIO MBIIIJIEHUS, 3KOJIOTHYECKON
KyJbTYpPbl, ONbITA JESITEIBHOCTH 3KOJOTMYECKOW HAIPABICHHOCTH,
YMEHHUS PYKOBOJCTBOBAThCS UMU B MIO3HABATEIbHOM,
KOMMYHUKATUBHOM ¥ COIIMAJIBHOW TMPAKTHKE, CIOCOOHOCTH U
YMEHHUS aKTUBHO MPOTUBOCTOATH UJIE0JIOTMU XeMOo(poouu;

7) IEeHHOCTH HAYYHOT0 TO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHHS CHEeIUUKA XUMUU KaK HayKH, OCO3HaHHS €€ POJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO Hay4HOI'O MBIIIJICHHUS,
CO3JJaHUM  IIEJIOCTHOTO  IPEACTABICHHS 00 OKPY KaloIeM MHUPE
KaK O €IMHCTBE IPUPOJBI W YEJIOBEKAa, B IMO3HAHWUW IPUPOIHBIX
3aKOHOMEPHOCTEH W pelIeHUH MNpoOJIeM COXpaHEHHUs MPUPOTHOTO
paBHOBECHS,

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJISI COBPEMEHHOM
UUBWIN3AIUA: B €€ T'YMAaHUCTUYECKOM HANPABJIECHHOCTA M BAXKHOU
POJIK B CO3JTaHUM HOBOM 0a3bl MaTepHAIBHOW KYJIbTYPhI, B PEIICHUH
I00AJBHBIX TPOOJEM YCTOMYMBOTO pPa3BUTHS YEIOBEYECTBA —
CBIDbEBOM,  DHEPreTUYECKOW, MHUIIEBOM MW  HKOJOTHYECKOMU
0€30MacHOCTU, B Pa3BUTUM MEJIMIIMHBI, OOECIEUEHUU YCIOBUU
YCIENTHOTO TpyJa W SKOJOTHYECKH KOM(POPTHOM >KU3HH KaxKJIOTO
YjieHa OOIIeCTBa;
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— ©CTECTBEHHO-HAy4YHOM  T'pPaMOTHOCTH: TOHHUMAaHUSA  CYIIHOCTH
METOJIOB TO3HAHMS, WCHOJb3yEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHUS IS aHalIu3a U
OOBSICHEHUS SIBJICHUM OKPYIKAIOIIETO MUpPA U TIPOUCXOISAIINXB HEM
W3MECHEHUH, YMEHHS JIeTIaTh 000CHOBAHHBIC 3aKIFOUCHUS HA OCHOBE
Hay4YHbIX (AKTOB M HMEIOUIUMXCS JAHHBIX C LEJIbI0 TOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTH CaMOCTOSTEJILHO HCIOJb30BaTh XMMHYECKHE 3HAHUS
JUTSL peIIeHUs Tpo0JIeM B pealIbHBIX KU3HEHHBIX CUTYaIIHSIX;

— HMHTEepeca K MO3HAHUI0, UCCIIEA0BATEIIBCKON JIESITEIbHOCTH;

— TOTOBHOCTHM W CHOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO M
caM0o00Opa30BaHUIO, K AKTUBHOMY IIOJYUYCHHIO HOBBIX 3HAHUU 10
XUMUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMH;

— HHTEepeca K OCOOGHHOCTAM TpyJa B pas3lUyHbIX cdepax
po¢eCCUOHAIBHON JIeSITEIHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS MPOrPpaMMbl IO XMMUM HA YPOBHE
cpeaHero obiiero oopa3oBaHus BKIIOYAIOT:

3HAYMMBIE 111 (OPMHpPOBAHHS  MHPOBO33PEHHUS  OOYUYAIOIIUXCS
MEXKIUCUUILTMHAPHBIC (MeXTpegMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpaXKaroIue IeJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHEUUPUKY METO0B
MO3HAHUS, HCIOJIb3YEeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
DHEPIus, SIBJICHUE, MPOIeCC, CUCTeMa, Hay4HbId (DAKT, MPHUHIUII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHKWE, HAOJIOJCHUEe, H3MEpeHue,
AKCTIICPUMEHT U JPYTHEC);

YHHUBEpCAJIbHBIE y4eOHBIC JIEWCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC,  PETYyJATHBHBIC), oOecrneunBamomue  GOpMHUPOBAHUE
(GYHKIIMOHATIBLHON TPAMOTHOCTU U COLIMAIIBHOM KOMITETCHIIMU 00YUarOIINXCS;

CIIOCOOHOCTD oOy4Jarommxcst HCITOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W yHUBEpPCAIbHBIC
y4eOHbIC JICUCTBUS B MO3HABATEILHOWH COLIMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIEe pe3yJIbTaThl OTPAXKalOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMH ITO3HABATEIbLHBIMA, KOMMYHHUKATUBHBIMH H  PETyJISTUBHBIMH
JICUCTBUSIMU.
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Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE y4eOHbIE NeiCTBUA
ba3oBble JJornyeckue aeiicTBUA:

CaMOCTOSITeIbHO  (OPMYJIMPOBATh U aKTyaJIM3UpPOBaTh  IpobiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpENEHsATh UETU ACATEIBHOCTH, 3aJaBas MHapaMeTpbl U KPUTEPUHU HX
JIOCTUKEHUSA,COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C OCTABICHHBIMHU 1IEISIMU;

KCMOJIb30BaTh MPU OCBOECHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIILUICHUS:
BBIJICIIATH XaPAKTEPHBIC MPU3HAKUA MOHATUH M YCTAHABIMBATH UX B3aMMOCBSA3b,
HCII0JIb30BaTh COOTBETCTBYIONINE TTOHATHS JII OOBSICHEHUS! OTACIBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpATh OCHOBAaHUS M KPUTEPUHU IS KiIacCH(PUKAIIMM BEIIECTB H
XMMHUYECKUX PEAKIU;

YCTAHABIMBATh NPUYMHHO-CIICACTBEHHBIE CBSI3M MEXKAY HW3Yy4YaeMbIMU

SIBJICHUSIMHM;  CTPOUTHb  JIOTMUECKHE  PACCYXJICHHS  (MHIYKTHUBHBIC,

JelyKTUBHBIC, TI0 aHAJIOTUN),

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHUS] B PaCCMaTPUBAEMBIX SIBIICHUSX,
bopMyIMPOBAThH BHIBOJIBI U 3aKJIFOUCHUS,

MIPUMEHSATH B MPOLIECCE TTO3HAHUS UCTIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKHE
(3HaKOBbIE) MOJENH, NPeoOpa3oBbIBATH MOJEIbHBICE MPEACTABICHUS —
XUMHUUYECKUU 3HAK (CUMBOJI) DJJIEMEHTa, XHUMHUYecKas QopMmysia, ypaBHEHUE
XMMHUYECKON peakuuu — TMpU pelIeHWHd YYEOHBIX I[MO3HABATEIbHBIX U
MPAKTUYECKUX 3a7ad, MPUMEHATh HA3BAaHHBIE MOJICJIbHBIE TPEICTABICHUS IS
BBISIBJICHUSI XapAKTEPHBIX MPU3HAKOB M3Yy4Ya€MbIX BEIIECTB M XUMHUYECKUX
peaKIuu.

Ba3oBble ucciaenoBarebCcKHe J1eHCTBUA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUUYECKUX

peakiuii; GopMyJIMpOBaTh IEIW U 3aJa4d HCCIEIOBaHMS, HCIOJIb30BaTh

IIOCTaBJICHHBIC
U CaMOCTOSITENIbHO C(OpMyIUpOBaHHBIE BOIPOCHI B KauyeCTBE HHCTPYyMEHTA
MO3HAHUS W OCHOBHI I (POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY>KJICHU;

BJIaJICTh HAaBBIKAMH CAMOCTOSITEJIPHOTO IIJIAHUPOBAHUS W TPOBEIACHUS
YYCHHYECKUXIKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJ0M
MpoIiecca, CaMOCTOSITeIbHO MPOTHO3UPOBATh €ro pe3yJsbTar, (popMyIupoBaTh
0000IIEHNsT ¥  BBIBOJBI  OTHOCHUTEIIBHO  JIOCTOBEPHOCTU  PE3yJIhTaTOB
HCCIIEIOBAHUSI, COCTABJISATH 0OOCHOBAHHBIN OTYET O MPOJACIIaHHON paboTe;
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npuoOpeTaTh OMNbBIT YYEHUYECKOW MCCIEAOBATENIbCKOM M MPOEKTHOM
JeSTebHOCTH, TIPOSBIATE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHHOMY
MOWCKY METOJIOB PpEIIEHUs MPAKTHUYECKUX 3aJlad, MPUMEHEHHIO PAa3JIMYHbIX
METO/I0B MTO3HAHMUS.

Pabora ¢ unopmanueii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHUKaX wuHpopmammu (Hay4dyHO-
NOMYJIsIpHAsL JIUTEpaTypa XUMHYECKOTO COJIEp)KaHUs, CIPaBOYHBIE MOCOOHS,
pecypcbl MHTEepHEeTa), aHaIu3upoBaTh HH(POPMALIMIO PA3IMYHBIX BUIAOB U (popm
IPEICTaBICHHUS, KPUTHYECKU OLIEHUBATh e€  JIOCTOBEpHOCTH u
HEMPOTUBOPEUUBOCTH;

(bopMyIUpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOJIbI MPHU MOUCKE U
orbope wuHOpMaNKMK, HEOOXOAMMOM IS BBIMOJHEHUS] Y4YeOHBIX 3ajaad
ONPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCTHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U Pa3TMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpaTh  ONTUMAJbHYIO (GOpMy  Mpe/CTaBICHUS
uHpopMaruu (cxemsl, rpadUKy, JUarpaMMBbl, TaOJIUIIbI, PUCYHKHU U JAPYTHE);

UCIIOJIb30BaTh HAyYHBIM $3bIK B KauecTBE CpEACTBA Npu pabore ¢
XUMUYECKON HH(POpMAIME: NPUMEHITh MEXNpeaMeTHeie ((pusuyeckue u
MaTE€MaTUYECKHUE) 3HAKU UCUMBOJIBL, (DOpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CHMBOJIMUECKHE CPEACTBA HATIISTHOCTH.
KoMMyHuKaTHBHBIE YHHBepcajibHble y4yeOHbIe JeiiCTBUA:

3a/laBaTh BOMPOCHI MO CYIIECTBY  OOCyX JaeMoil  TeMbl B  XOJe
auanora W/WiM JIUCKYCCHM, BBICKa3bIBaTh UJEH, (POPMYJIMpPOBATH CBOU
MPEJIOKEHHS] OTHOCUTENBHO BBITIOJIHEHUS TPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IpPE3CHTalUel pe3yibTaToOB IMO3HABATEIbHOU AESITEIbHOCTH,
MOJlyYEHHBIX CaMOCTOSATEIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IIPH
BBIMIOJTHCHUH ~ XMMHYECKOTO OKCIIEPUMEHTa, TPAKTHUYECKOH paboThl 1O
MCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealM3alid y4eOHOTO MpPOEKTa,
U  (GOpMyIUPOBAaTh BBIBOJBI MO pe3yjbTaTaM MPOBEIEHHBIX HCCIIEOBAHUMN
nyTEM COTJIACOBAHMS MO3UIUH B X0/1e 00CY X IACHHS 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIE YHUBepcajbHble YueOHbIe NeldCcTBUS

CaMOCTOSITENIFHO IUIAHUPOBAaTh U OCYILIECTBIISITH CBOIO IO3HABATENIbHYIO
JeSITeNIbHOCTh, OmNpeAensis e€ Ledd MU 3aJauyd, KOHTPOJIUPOBATh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIJIaraeMblii alrOpUTM JACUCTBHN TpHU
BBITIOJIHEHUU YYE€OHBIX M HCCIEOBATEeNIbCKUX 3aJlay, BbIOMpaTh Haubosee
b (EeKTUBHBIN CMOCOO HUX pEIICHUS C y4ETOM MOJYYEHHS HOBBIX 3HAHUU O
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BEILIECTBAX U XMMUYECKUX PEAKLUAX;

OCYILIECTBIISITh CaMOKOHTPOJIb NEATEIbHOCTH Ha OCHOBE
caMOaHajau3a U CaMOOLICHKH.

IIpenmerHblie pe3yJIbTaThl OCBOCHUSA [IPOrpaMMBbl 1o
XUMHH Ha YIIIyOJIEHHOM ypOBHE Ha YPOBHE CpeqHero obimero oOpa3oBaHUS
BKJIIOYAIOT crneuupuyeckre s ydyeOHOro mnpeamera «XHUMHsD» HaydHbIE
3HAHMS, YMEHHMS U CIOCOOBbI JEMCTBUI MO OCBOCHHIO, WHTEPIpPETAlUU U
npeoOpa3zoBaHUIO 3HAHUMN, BUJIbI AESITEIbHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSA U
NPUMEHEHUIO 3HAHUM B paA3JIMYHBIX YYEOHBIX CHUTyallMsiX, a Takke B
peanbHBIX JKU3HEHHBIX CHUTYyalUAX, CBA3AHHBIXC XUMHEHN. B mporpamme 1o
XUMUH NIPEIMETHBIE PE3YJIbTAThl IIPEACTABIEHBI 110 I'OJaM U3y4EHMUS.

HPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudyeckas XUMUs» OTPAKAIOT:
chOpMHUPOBAHHOCTh TPEJACTABICHUNW: O MeCTe€ W 3HAYECHUU OPraHUYeCcKou
XUMHUH B CUCTEME €CTECTBEHHBIX HayK M €€ POJM B 00ECIEUEHUHU YCTOMYUBOIO
Pa3BUTHUS YETIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJOTUYECKOM, SIHEPTreTUUECKOM
U THIIEBOM O€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepUajioB, HOBBIX HCTOYHHKOB DHEPIHH, B o0ecrieyeHuu
pallMOHAILHOTO  MPHUPOJOIOIL30BaHuUsA, B (POPMUPOBAHUNA MHUPOBO33PEHUS U
oO1el KyJIbTypbl UETIOBEKA, & TAKKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO M IPUPOJHOM CPELE;

BJAJCHUE CHCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIAralIINe TMOHATUS — XUMHYECKHWA DIIEMEHT, aToM, SApo U
9JICKTPOHHAsT 000JI0YKa aToma, S-, P-, O- aTOMHBIC OpOWTAa M, OCHOBHOE U
BO30YKIEHHOE COCTOSHHSI aToMa, TMOpHMIM3allds aTOMHBIX OpOWTaliei, WOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTh, CTENEHb OKHUCIEHUS,
XUMUYECKas CBS3b, MOJb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YIIIEpOIHBII
CKeneT, (YHKIMOHAIbHAS TpyNma, pajuKkal, CTPYKTypHbIE (HOPMYJIBI
(pa3BEépHYTHIE, COKpalIEHHbIE, CKEJIETHbIC), M30MEpUsl CTPYKTYpHas W
IPOCTPAHCTBEHHAsS (T€OMETPUYCCKAs, ONMUYECKAsl), N30MEPHI, TOMOJIOTHYCCKUI
psil, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA- U a30TCOAEPKAIINE OPraHUYECKHE
COCJIMHEHUS, MOHOMED, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS;, TEOpUHU, 3aKOHbI (mepuomuyeckuii 3akoH J[[.M. MeHnneneena,
TEOpUsl CTPOEHUsI OpraHndeckux BemiecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHs
Macchl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUU TIPU XUMUYECKUX
peaKIusX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM I3bIK XUMUU, MUPOBO33PEHUECKUE
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3HAHUS, JeXKallue B OCHOBE TOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH
XUMUYCCKUX SIBIICHUW; TMPEJACTABICHUS O MEXaHM3Max XHMHYECKUX PEaKIUH,
TEPMOJIMHAMMYECKMX M KUHETHYECKUX 3aKOHOMEPHOCTSX HUX MPOTEKaHUs, O
B3aMMHOM BIIUSIHUM aTOMOB WM TPYNI aTOMOB B MOJEKyJaX (MHIYKTUBHBIA H
Me3oMepHbIi  dddekTer, opueHtantel [ u |l poma); dakTomoruyeckue
CBEJICHUSI O CBOMCTBAx, COCTaBe, MOJYYCHWH W OE30MAaCHOM HCIIOIh30BAHUU
BOKHEUIITUX OPTaHUYECKUX BEIMIECCTB B OBITY M TMPAKTHYECKOW JEATEITHHOCTH
YyelioBeKa, OOIMX HAy4HbIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOJACTBA (HA
pUMEpPEe MPON3BOJICTBA METAHOJIA, TepepadboTKu HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBJIMBAaTh WX  B3aMMOCBS3b,  HCIIOJNB30BaTh  COOTBETCTBYIOIIHE
MOHATUS TPU OINKMCAHUM COCTaBa, CTPOCHUS M CBOWCTB OPTaHUYCCKUX
COCJIMHEHUN;

c(hOpMHUPOBAHHOCTh YMECHHI

UCITOJI30BaTh  XHMHYECKYO CUMBOJIUKY IS COCTaBJICHHSI
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
dbopMyJT OpraHMYeCcKUX BEIIECTB;

COCTaBJISITh YPABHEHMSI XUMHYECKUX PEaKIHil U PaCKpbIBaTh HX CYUIHOCTH:
OKHCIIUTEbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH  MOCPEICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajaHca JTUX pEaKUud, peakluii HMOHHOro OOMEHa MyTEéM
COCTAaBJICHUSI UX TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHMUIA;

M3TOTaBIINBATh MOJENN MOJEKYJl OpraHMYeCKUX BEIIECTB A
WUTIOCTPALIMKA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUI . YCTAaHABIUBATH MIPUHAJIC)KHOCTD U3yYEeHHBIX
OpraHWYECKUX BEIIECTB M0 HMX COCTaBy U CTPOCHUIO K OINPeeIEHHOMY
KJIacCy/Tpynne COEIWHEHUH, Oagamb WM Ha3BaHUS 10 CHUCTEMaTUYECKON
Homenknatype (IUPAC) u npusooums TpuBMaIbHBIC HA3BAHUS IJI OTAEIHHBIX
MpEeJACTAaBUTENIE OpraHWYeCKUX BEIIEeCTB (ITWIEH, alleTUJIEH, TOJIyO,
TJIMIEPUH, STUJIEHTIIUKONb, (eHoN, (opMalbaerui, aneTaibIeTul, areToH,
MypaBbUHasi KHUCJIOTA, YKCyCHas KHCJIOTa, CTEapuHOBas, OJICMHOBAaf,
NaJbMUTUHOBAS KHUCJIOTHI, TJWIWH, allaHWH, MaJlbTo3a, (PYKTO3a, aHWUJIUH,
JTUBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOI U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHS OMNpEIETATh BHJ XHWMHYECKOHW CBS3U B
OpraHWYECKUX COEAVMHEHUAX (KOBAJIEHTHAs M HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3h);

c(OpPMHUPOBAHHOCTh YMEHHUS NPUMEHSITH IMOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A.M. bytinepoBa i1 OOBSICHEHUS 3aBUCUMOCTHU
CBOICTB BEIIECTB OT UX COCTaBa U CTPOEHUS;

cOPMHUPOBAHHOCTh YMEHHMHA  XapaKTepHU30BaTh COCTaB, CTPOCHHE,
bu3nueckue U XMMHUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTABUTEICH pPa3IMUHBIX
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KJIaCCOB  OPraHUYECKUX BEIIECTB: aJKAHOB, LHUKJIOAJIKAHOB, aJKEHOB,
aJIKaJMEeHOB, aJKWHOB, apOMAaTHYECKUX YIJIEBOJOPOAOB, CIUPTOB, AJIbJIETHIOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CJIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOEAMHEHUI U aMUHOB, aMUHOKHUCIIOT, O€IKOB, YTIAEBOAOB (MOHO-, TU- U
MOJIUCAXapHUIOB), WUIIOCTPUPOBATh TE€HETHYECKYI0 CBS3b MEXAY HHUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIHl C HCIOJIb30BAHHEM
CTPYKTYPHBIX (OPMYI;

c(hOpPMHUPOBAHHOCTh YMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHMA
OT KPaTHOCTU U TUIA KOBAJEHTHOM CBSI3U (G- U T-CBS3U), B3AaUMHOTO BIIUSIHUS
aTOMOB U IPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKkTepru30BaTh UCTOYHUKHU
YIJIEBOJIOPOJHOTO ChIpbi (HEe(PTh, MPUPOAHBIN Ta3, yrojib), CIOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BIAJICHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IAXMO3HaHUS — HAOIIOAEHUH, U3MEPEHNN, MOJEIMPOBAHNH, SKCIIEPUMEHTE
(pea’JbHOM M MBICIEHHOM) U YMEHHUS MPUMEHATh 3TH 3HAHMUS,

chOpPMHUPOBAHHOCT, ~ YMEHMSI  MPUMEHATH  OCHOBHBIE  OlEpaluu
MBICIIUTENILHON JIEATETbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 0000IlIeHHe,
CHUCTEMATHU3AIINIO, BHISIBICHUE MPUUYMHHO-CIICJCTBEHHBIX CBSI3EU — NI U3yUCHUS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUIL;

c(hOpPMHUPOBAHHOCTh yYMEHUM: BBISIBJISITD B3aUMOCBSI3b XUMHYECKHUX
3HAHUW C TIOHSATHSIMM W TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX
npeaMeToB sl 00jiee OCO3HAHHOTO TOHHUMAHMS CYIIHOCTH MaTepHaIbHOTO
€IMHCTBA MUPa, UCIIOJb30BATh CUCTEMHBIC 3HAHUS 110 OPTraHUYECKON XUMUU TS
OOBSCHEHUS W TPOTHO3UPOBAHUS SIBJICHUN, MMEIOIIUX €CTECTBEHHO-HAYUYHYIO
HIPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHII: TMPOBOAUTH PACUYETHI MO XUMHUYECKUM
dbopMyslaM M ypaBHEHHMSIM XHMHYECKMX PEaKIHH ¢ HUCIOJIb30BaHUEM
dbuznyecknx BenWYMH (Macca, OOBEM Ta30B, KOJUMYECTBO BEIIECTBA),
XapaKTEPU3YIOINX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI IO
HaxOXXJICHUI0 XUMHYECKOH (OpPMysIbl BEIIECTBA IO M3BECTHBIM MaCCOBBIM
JONSIM ~ XUMHYECKUX  BJIEMEHTOB, MPOAYKTaM  CrOpaHMs, IUIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh ~ yYMEHHH: TIPOTHO3MPOBATh, aHAJIM3UPOBATH M
OLICHUBATh C TIO3UIIMI IKOJIOTUYECKOM 0€30MacHOCTH TOCJIEACTBUS OBITOBOU U
MIPOM3BOJICTBEHHON JCATEILHOCTH 4YeJIOBEKa, CBSA3aHHOW C TepepaboTKOI
BEIIECTB, HCHOJIB30BAaTh IIOJYYCHHBIC 3HAHUSA JUISI TOPUHATHS TPaMOTHBIX
pelieHuit mpobJsieM B CUTYyalUsX, CBA3aHHBIX C XUMUEH;

CCI)OpMI/IpOBaHHOCTL YMCHHﬁ: CaMOCTOATCIBbHO INIaHUPOBATH U IIPOBOAUTH
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XUMUYECKUN HKCIIEPUMEHT (IOJIYyYEHUE M H3YyYEHHE CBOMCTB OpPraHUYECKUX
BEILIECTB, KAa4ECTBEHHBIE PEAKIMHU YTJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHCIJIOPOCOIEPKAIMNUX OPraHUYECKUX BELIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3aJlad [0 PaclO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIFOJCHHEM MPABUII
Oe3omacHOro oOpalleHHs € BELIECTBAMU U JIAOOpaTOPHBIM OOOpYIOBaHUEM,
dbopMynupoBaTh 1€lb HCCIENOBAaHUS, MPEICTABIATh B pPa3IUYHOU (popme
pPE3yIbTaThl DKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHNUBATh UX JJOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHHIA:

cOOJIIOaTh IPaBUJIa SKOJIOTMUECKH LEIecO00pa3HOro NOBENECHUS B OBITY
Y TPYZIOBOU JIEATEIBHOCTH B LIESAX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIIEH
IIPUPOIHON Cpelibl U JOCTHIKEHHUS €€ YCTOMYUBOTO Pa3BUTHS;

OCO3HABaTh OIIACHOCTb TOKCHYECKOTO JEUCTBHS Ha JKMBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BENIECTB, MOHUMAas cMbIca noka3arens [1K;

aHAIM3UPOBATh LEJIECO00PA3HOCTh MPUMEHEHHUSI OPTaHUYECKUX BEIIECTB B
IPOMBIIIIIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOLICHHS PUCK-TIOJIB3a;

c(OpPMHUPOBAHHOCTh YMEHUU: OCYIIECTBISITH LIEJICHANPABIECHHBIN MOUCK
XUMHUYECKONM HWHGOpMAllMu B pPa3IMYHBIX HCTOYHMKAX (Hay4yHas U y4eOHO-
Hay4yHas JUTepaTypa, CpelCcTBa MaccoBoil mH(popmaiuu, MuaTepueT u apyrue),
KPUTUYECKHU aHANU3UpPO8amb XUMUYECKYI0 HH(OpPMaLNIO, nepepabamuléams
e€ U UCnoi1b306amvbB COOTBETCTBUHU C TIOCTABICHHON y4eOHOM 3a1ayeil.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

e B ToM umciie
/' HaumeHoBaHue TemM KoJu1-Bo yacos

wn NpaKT KOHTP caMocT
1 Teopernyueckre OCHOBBI OPraHUYECKON XUMHH 7 - - 1
2 VYT1eBo10poIbI 44 1 4 6
3 Kucnoponoconepxaiire oprannueckue 35 4 1 4

COCTUHECHUS
4 A3zoTcoaepikaliie opraHi4eckie CoeIMHEHUs 10 1 1 1
5 | BricokOMOJIEKYIsIpHBIE OPTaHUYECKUE BEIIECTBA 6 1 1 -
Bcero 102 7 7 12
)

Bnapeneu: Yypaiikuha Mpuia BnagumuposHa
Oencrautenen: ¢ 21.09.2023 go 21.12.2024

.

JOOKYMEHT MNOANUCAH
QNEKTPOHHOW MOANMUCHLIO

Ceptudmkat: 018F3E8F0084B0F49941E1553A69351374
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