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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma o XMMHU Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHus pazpadoTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpedOBaHUN K pe3yabTaTaM OCBOCHHS (eiepalibHOI 00pa3oBaTenbHON
nporpammsl cpeaHero oomero oopazoBanusa(POIT COO), npencraBineHubix B GenepanbHOM

rocymapcTBeHHOM obOpa3oBatenbHOM crangapre COO, ¢ yuérom Konnenmuu npenoaBanus
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanmu,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBbL, U OCHOBHBIX MOJ0XKeHUH «CTparerun
pa3BuTus Bocniutanus B Poccuiickoit deneparuu Ha nepuon g0 2025 roga» (Pacnopsokenue
[paButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUS Ha ypOBHE YIITyOIEHHOTO N3YYEHHS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTeCTBEHHO-Hay4HOro obpazoBanus yuyamuxcs 10 kinaccoB. M3ydenue npeamera, peainzyemoe
B ycnoBUsaX nuddepeHInpoBaHHOr0, TPO(UILHOTO 00y4eHUs, TPU3BAHO 00ECIICYUTh

00111e00pa30BaTENbHYIO H OOIIEKYJIBTYPHYIO TOATOTOBKY BBIITYCKHHUKOB IITKOJIbI, HEOOXOAUMYIO
JUI agarTaiqu ux K 6I)ICTpO MCHAKOIMUMCS YCIIOBHUAM JXKU3HU B COOUYME, a4 TAKIKC IJIA
NPOIOJDKCHHS 00YUCHHSI B OPTaHU3aIUsIX TPOPECCUOHATBLHOTO 00pa30BaHMsI, B KOTOPBIX XUMUS

SIBJISIETCS OJTHOM M3 MIPUOPUTETHBIX TUCIUILINH.

B mporpamme o XxuMuu Ha3HaYCHHUE TPEAMETa « XUMHSD TOIydaeT MOAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUHU ¢ OcHOBomnonararoummu nonoxenussmu @I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH LIeJICH, COACPIKaHUs, pe3y/IbTaTOB 0OyUSHHS ¥ TPEOOBAHUH K YPOBHIO
HOATOTOBKH BBITYCKHUKOB. CBUIETEIILCTBOM TOMY SIBIISIIOTCS CJICTYIOIIIE BHIITOTHIEMBIC

IPOTPAMMOii 110 XUMHH (YHKIIHU:

uH(}OPMAIIMOHHO-METOIUUECKasl, pean3alns KOTOpOoil oOecrieynBaeT MoIydeHHe
MIPEICTABJICHUS O LIETISX, COJAEPKaHUH, OOIIeH cTpaTeruu 00yUeHUsI, BOCIIUTAHUS 1
Pa3BUTHS 00YJAIONTUXCS CPEICTBAMH TIPEIMETA, U3y4aeMOT0 B paMKax KOHKPETHOTO
npodus;

OpraHU3aIMOHHO-TIIAHUPYIOIAst, KOTOpas MpelycMaTpUBaET ONpe/ieiIeHHUE:
MPUHIIUIIOB CTPYKTYPUPOBAHUS U TIOCIIEI0BATEILHOCTH U3YYeHHS YI€OHOTO
MaTepHuaia, KOJTUYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHK; MOAXOI0B K
(hOpMHUPOBAHUIO COJIEPKATEIILHOW OCHOBBI KOHTPOJISI U OIEHKH 00pa30BaTEIbHBIX
JTOCTHKEHUH 00yJaromuxcsi B paMKaX UTOTOBOM aTTecTalluu B (hopMe €AMHOTO
roCyJapCTBEHHOTO PK3aMEHa M0 XUMHUH.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

yCTaHaBIMBAET MHBAPUAHTHOE MPEJAMETHOE COIepKaHKe, 00s3aTeNbHOE TSl U3yUeHUS
B paMKaX OTJCIbHBIX MPOPUICH, IPeTyCMaTPUBACT pacrpe/ieiiecHue U
CTPYKTYpUPOBAHHUE €r0 IO KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3zesiaM
Kypca;

TaéT IPUMEPHOE pacIpe/ielieHie YIeOHOTO BpEMEHH, PEKOMEHTyeMOT0 TSI U3yUESHHSI
OTJICTHHBIX TEM;

npeiaraeT MPUMEPHYIO MOCIIEeI0BATEIPHOCTh N3YUEHHs YIeOHOTO MaTepuaia ¢
y4€TOM JIOTUKH MTOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;
Ja€T METOIMYECKYIO HHTEPIPETALIMIO LIETEH 1 3a7a4 U3YYeHUs MMpeIMeTa Ha
yrayOIEHHOM YPOBHE C yUETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPETHETO
o0r1ero oOpa3oBaHUsl, COAEPKATEITHHON XapaKTEPUCTHKH INIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI CPETHEr0 0011IeTr0 00pa3oBaHUs
(HI/I‘IHOCTHBIX, MCTAIPCAMCTHBIX, HpeI[MeTHBIX), a TaKXKeE C y‘IéTOM OCHOBHbBIX BUJI0B



y4eOHO-TI03HaBaTEIbHBIX AEHCTBUI 00ydaroLIerocs o OCBOCHUIO COEPKaHMsI
npeaMera.

ITo BceMm Ha3BaHHBIM MO3UILMAM B IPOrpaMMe 10 XUMUU PEIyCMOTpPEHA
IIPEEMCTBEHHOCTh C 00y4Y€HHUEM XMMHUHU Ha YPOBHE OCHOBHOI'O 00I1Iero o0pazoBaHusl. 3a
npejenamMy yCTaHOBJICHHOM MPorpaMMoi 10 XUMUU 00s13aTeIbHON (MHBApUAHTHOM )
COCTABIISAIONICH collepKaHMsl yueOHOTO npeaMeTa « XUMHUs» OCTa&TCsl BO3MOXKHOCTD BBIOOpa €ro
BapHaTUBHOMN COCTAaBJISIOLIEH, KOTOpask JODKHA ONPEAEIIATHCS B COOTBETCTBUY C HAIlPaBJIEHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBeTcTBHM ¢ KOHIIENTyallbHBIMU NTOJ0KeHUAMH @I'OC COO o0 Ha3HauYeHUN
npeaMeToB 0a30BOr0 U yriayOs€HHOTO ypoBHEH B cucteMme AuddepeHnnpoBaHHOr0 00ydeHus Ha
YPOBHE CpeZiHero o0miero 00pa3oBaHUs XUMHUS HAa YPOBHE YIITyOIEHHOTO U3yUEHHsI HAllPpaBJIeH
Ha peain3alyio IPEeeMCTBEHHOCTH € MOCJIEAYIOIIUM TAIIOM MOJIy4EHHs] XUMHUUYECKOTO
00pa30BaHus B paMKaX U3y4eHMs CHEMAIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMUYECKHX
JUCIUTUIMH B By3aX M OPraHU3aLUsAX CPEIHETO NPOodeCcCHOHATBLHOr0 00pazoBanus. B 3Toil cBs3H
U3y4eHUE IpeaMeTa «XUMUs» OPUEHTHPOBAHO PEUMYILIECTBEHHO HA PACIIUPEHNE U
yri1yOJieHHE TEOPETUYECKON U MPAKTUYECKOM MOArOTOBKH 00Yy4JarOLINXCsl, BHIOpaBILIUX
orpeieN€HHbIA TPOoQHIb 00YUEeHHUs, B TOM YHCIIE ¢ IEPCHEKTHUBOMN MOCIEAYIOIIEro NOayYeHUs
XUMHUYECKOTro 00pa3oBaHus B OpraHu3alusx npodeccruoHanbHoro oopazosanus. Hapsay ¢ atum,
B cBete TpedboBannii ®I'OC COO K TUTaHUPyEeMbIM pe3yJIbTaTaM OCBOSHUS (deaepaibHON
00pa3oBaTebHON IPOrpaMMBbl CpeJHEro o01Iero 00pa3oBaHus U3ydeHUE npeaMeTa « XUMHUS»
OPUEHTHPOBAHO TAK)XKE Ha PEeLCHHE 3ajjay BOCIIUTAHUS U COLIMATIBHOIO PAa3BUTHUS 00Y4arOLIUXCA,
Ha (popMUpOBaHNE Y HUX OOUICHHTEITICKTYAIbHBIX YMEHHH, YMEHUH paliMOHAIN3aMHA y4eOHOTO
TpyZia 1 0000IMIEHHBIX CITOCOOOB ACSITEIHHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN,
HaJIIPEIMETHBIN XapakTep.

CocTtaBistomuMu npeaMeTa « XMMHUs» Ha YPOBHE YIITyOIEHHOTO N3YUEHUS SIBIISIOTCS
yriayOnéHnble Kypcesl — «Opranndeckas XuMus» 1 «O01as u Heoprannyeckast Xumus». [Ipu
OIpezieNIeHuH TOJX0A0B K 0OTOOPY U CTPYKTYPHON OpraHMU3allK COAEPKaHUSI 3TUX KYPCOB B
nporpaMMe Mo XMMUH 3a 0OCHOBY pUHATHI ojoxkeHus @I'OC COO o paznuuusx 6a30Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHOBY cojiep>kaHust KypcoB «Opranudeckast Xumus» u «O011as 1 HeopraHudeckas
XUMHUS» COCTABIISIET COBOKYITHOCTh IPEIMETHBIX 3HAHUI U YMEHH, OTHOCAIINXCSA K 6a30BOMY
YPOBHIO U3Y4YEHHUs NTPEAMETA. JTa CUCTEMA 3HAHUH NIOJy4YaeT ONPEIEIEHHOE TEOPETUUECKOE
JIOTIOJTHEHHE, TT03BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00BEM
¢dakronornueckoro marepuana. Tak, Ha yrinyOJI€HHOM YpOBHE M3YUYEeHHMs IIpeiMeTa o0ecreueHa
BO3MOXXHOCTh 3HAUUTEIBHOIO YBEIIMYEHHS] 00bEMA 3HAHUN O XUMUYECKHX AJIEMEHTaX U
CBOWCTBAaX MX COEJMHEHUH Ha OCHOBE PACUIMPEHHs U YriyOJIeHus IpeACTaBICHUNA O CTPOSHUN
BEIIECTBA, XUMUUECKOH CBSI3U U 3aKOHOMEPHOCTSIX IIPOTEKAHUS PEAKIIMM, PACCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUUYECKON KUHETHKU U TEPMOJUHAMUKY. V3yueHne nepuoin4eckoro 3aKkoHa u
[Tepuoanueckoii cCTEMbl XUMUYECKUX IEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUAX O CTPOEHUH aToMa. XUMHUYECKask CBS3b OOBIICHAETCS C
TOYKHU 3PEHHUS SDHEPreTHUECKUX U3MEHEHUH Tpu €€ 00pa30BaHUM U pa3pyIICHNH, a TAKXKe C
TOUYKH 3pPEHUS MEXaHU3MOB e€ oOpa3oBaHus. V3yueHne TUIIOB peaKkluid JOMOIHIETC S
dbopMUpOBaHKUEM MPEJICTABICHUN 00 AMEKTPOXUMUYECKUX MPOIIECCaX U AIEKTPOIIN3€E PACIliIaBOB
U PacTBOPOB BEIIECTB. B Kypce OpraHnyeckoil XuMUU IIPpU paCCMOTPEHUH PEaKLMOHHOU
CIOCOOHOCTH COeTMHEHUH yAensieTcs 0co00e BHUMaHUE BOIPOCcaM 00 3JIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaxX peaKIHi.



Oco0oe 3HaueHUE UMEET TO, YTO Ha COZepKaHNe KYpCOB XUMUH YIITyOJIEHHOTO YPOBHS
U3YUYEHHS UI KIIACCOB ONpeenEéHHOro mpoduis (rmaBHBIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JOMOTHEHUH K 00IIel CUCTeME MPEIMETHBIX 3HAHNI ) OKA3bIBAIOT BIIMSIHUE CMEXKHBIC
npenMetsl. Tak, Hanpumep, B CoJiep>KaHuU IpeaMeTa Il KIIacCOB XUMHUKO-(DU3HUECKOTO
npoduist 60IbIIOE 3HAUCHHE OyIyT UMETh MJIEMEHTHI YU€OHOTO MaTepHuasa 1mo oomenl XuMuHu.
[Tpu n3yueHnu npeaMera B JaHHOM Cllydae akIeHT OyaeT cenaH Ha OOIIHOCTh METO/I0B
MO3HAHUS, OOITHOCTH 3aKOHOB M TEOPHH B XUMUH U B PU3UKE: aTOMHO-MOJIEKYIISIpHAst TEOPHS
(MonexynsipHasi Teopus B (pU3MKeE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTUU, 3aKOHBI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B To e Bpemst B cofiepKaHUM IPEMETa sl KIIACCOB XMMHKO-OMOIOTHYECKOTO MPOdUIIs
00BN yIIeNbHBIN Bec OyeT UMeTh OpraHnyecKkast XumMus. B aTom ciydae npegocTaBiseTcs
BO3MOXKHOCTH /17151 6051€€ 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3alluu KIETKU KakK
OHOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOW BXOJIST, K IPUMEPY, TAKUE CTPYKTYPHbBIE
KOMIIOHEHTbI, KaK JIMIU/bI, OEJIKU, YIIIEBObl, HYKJIIEMHOBBIE KUCIOTHI U apyrue. [1pu stom
3HAHMS O COCTaBE M CBOMCTBAX MPEACTaBUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELLECTB
CIIy’KaT OCHOBOH JIJIsl U3y4€HUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHUSI, TUIIEBAPECHHUS.

B mane gpopmupoBaHus OCHOB HAYYHOTO MUPOBO33PEHUS, OCBOECHUS OOIIEHAYYHbIX
METOJIOB I03HAHUS U OIbITAa IPAKTUYECKOTO IPUMEHEHUSI HAYUHbIX 3HAHUN U3YyUEHUE IpeaMeTa
«XuMU» Ha YTIyOIEHHOM YPOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS35X C YICOHBIMU
npeaIMeTaMu, BXOASIIMMU B COCTaB PpeIMETHBIX oOnacteit «EcTecTBEHHO-HAYyUHBIE MTPEIMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu u3yuennn yuyeOHOTO MpeaMeTa «XuMUs» Ha YriayOoJIE€HHOM YpOBHE TaKkKe, KaK Ha
YpOBHE OCHOBHOTO U CpeIHEro o01ero oopazoBanus (Ha 6a30BOM YpOBHE), 3a1aueit
NEPBOCTENIEHHON 3HAUUMOCTH sBIIsieTCS (POPMUPOBAHHE OCHOB HayKH XUMHHM Kak 00JacTh
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATEIBHOCTH YEI0BEKA U OJTHOTO U3
KOMIIOHEHTOB MUPOBOM Ky/lbTYypbl. Pemienne 3Toi 3a1aun Ha yriyOJa€HHOM ypOBHE U3yUEHUS
IIpeaAMeTa MPEAIOIAracT pean3alyio TaKuX LeeH, Kak:

e (QopmupoBaHUE NPEACTABICHUN: O MaTEPUATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX

Y TI03HABa€MOCTH SIBJICHUH MIPUPOJIbI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U
e€ Beyuiei poiu B 00eCeYeHNH yCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
npo0JIeM IKOJIOTHYECKOH, YHEPreTHYECKOM U MHUILEeBON O€30MaCHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3/IaHUU HOBBIX MaTEpUajIOB, HOBBIX HICTOYHUKOB SHEPIUH, B
o0ecreyeHny palMoHalIbHOTIO IPUPOIOTIOIB30BaHMS, B (POPMUPOBAHUU
MHUPOBO33PEHUS U 001N KyIbTYpHhl UEJIOBEKa, a TAKXKe IKOJIOTHIECKH 0OOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHME CUCTEMBI 3HAHUH, JIEKAIIUX B OCHOBE XUMUYECKOW COCTABIIAIOIIEN
€CTeCTBEHHO-HAYUYHOW KapTUHBI MUpPA: (yHJAMEHTAIbHBIX MOHATHIA, 3aKOHOB U
TEOpU XUMUH, COBPEMEHHBIX MPECTABICHUN O CTPOSHUH BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, O
TEPMOJMHAMHYECKUX U KHHETHUECKHUX 3aKOHOMEPHOCTSAX MPOTEKaHUSI XUMUYECKUX
peakIuii, 0 XHMHYECKOM PaBHOBECHH, PACTBOpaX M JTUCIEPCHBIX CHCTeMax, 00 001Imx
HayYHBIX IPUHLUINAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (dopMmupoBaHue y 00yUJarOIIMXCsl OCO3HAHHOTO TOHUMaHMs BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMUYECKHUX 3HaHUHU AJis1 00BSICHEHUS KITIOUEBBIX UJeH U MpoliieM
COBPEMEHHOM XUMMUH, JIIsI OOBSICHEHUS ¥ IPOTHO3UPOBAHUS SIBIICHHHA, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOJLY; TPAMOTHOTO PELICHHS MTPOOIIEM, CBA3aHHBIX C



XHUMHEHN, TPOTHO3UPOBAHUS, AHAJIN3A U OLIEHKHU C MO3UIIANA KOJIOTUYECKON
0€30MMacCHOCTH MOCJICCTBUI OBITOBOI M MPOU3BOICTBEHHOM JESTEIILHOCTH YEIOBEKA,
CBSI3aHHOM C XUMHYECKUM IIPOU3BOACTBOM, UCIIOIB30BAHUEM U MEpepabOTKOM
BEILECTB;

yriy0JieHHue MPEeACTaBICHUN O HayYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX JJIs
NpUOOpETEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U O0BSCHEHUS XUMUYECKUX
SBJICHUM, UMEIOIIUX MECTO B IIPUPO/IE, B IPAKTUUECKOMN JCSITEIILHOCTU U
MTOBCEIHEBHOW KU3HU.

B nnane peanuzanuu nepBoovYepeHbIX BOCIUTATENBHBIX U pa3BUBAIOIINX (YHKIUI
LEJIOCTHOW CUCTEMBI CpeTHEr0 00I11eT0 00pa30BaHus IPU U3YUCHUHU MIpeIMeTa «XUMUs» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIHUTAaHUE YOEKAEHHOCTH B IO3HABAEMOCTH SIBIICHUN TPUPOJIbI, YBAKECHUS K
IpoIIecCy TBOPYECTBA B 0OJIACTH TEOPETUUECKUX M MPUKIIAJIHBIX HCCICIOBAHNN B
XUMHHU, OPMHUPOBAHUE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHUBAILIUH K OOYYEHUIO M MTO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00I[EUeTIOBEUECKUX [IEHHOCTEH;

Pa3BUTHUC MMO3HABATCIIBHBIX HHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX
crocobHocTel o0yyaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS K
camMo000pa30BaHUIO M HENPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIIEITHON
poeCCHOHAIBHON U OOIIIECTBEHHOMN JESTEILHOCTH, OTBETCTBEHHOT'O OTHOILICHHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dbopMUpOBaHNE YMEHUI U HABBIKOB PA3yMHOI0 IPUPOI0NOIB30BaHNUs, Pa3BUTHE
HKOJIOTHUECKOM KYJIbTYphl, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOIE3HOM
HKOJIOTHUECKON JIeSITeTbHOCTH.

O611iee uncIo 4acoB, IPEyCMOTPEHHBIX JUISl U3YUEHHs] XUMUU Ha YTiIyOJIeHHOM YPOBHE
cpennero oomiero oopazoBanusi, cocrapinser 204 gacos: B 10 kimacce — 102 gaca (3 yaca B
HEJIEII0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[Tpeamer u 3HaUEHHE OPraHUYECKON XUMHH, TIPEACTABICHUE O MHOTO00pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE U BO30YKAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aToma yriaepoaa. XuMu4ecKas CBsi3b B OpraHM4eCKUX COCUHEHUSIX.
Tumb! rubpuIn3aul aTOMHBIX OpOuTanei yrinepoaa. MexanuaMbl 00pa3oBaHUs KOBaJICHTHON
cBs3U (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). Tubl nepexkpbIBaHMs aTOMHBIX OpOuTaneil, 6- u
n-cBsA3U. OiMHapHas, 1BOHas U TpoiiHas cBs3b. CriocoObl pa3pbiBa CBsI3eil B MOJIEKYJaxX
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykiaeo(puie U dJIeKTpodue.

Teopus cTrpoeHust opraHuueckux coequHeHnit A.M. bytinepoBa u coBpeMeHHbIE
IIPEJICTABJICHUs] O CTPYKTYPE MOJIEKYJl. 3HaYEHHE TEOPUU CTPOCHHS OPraHUYECKUX COCIMHEHU.
MosnekynsipHble ¥ cTPYKTYpHBbIE popMyiibl. CTpyKTypHBIE (OPMYIIBI pa3IMYHBIX BUJOB:
pa3BépHyTas, COKpaul€éHHas, ckeneTHas. M3omepus. Bunbsl nzomMepuu: CTpykTypHas,
IPOCTPaHCTBEHHAs. DIEKTPOHHBIE 3((EKTHI B MOJIEKYIaX OPraHMUECKUX COCTMHEHUI
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

IIpencraBienue o kiaaccuuKaluy opraHuyeckux BemecTs. [TonaTue o pyHKIMOHANBHOM
rpynne. ['omonorust. 'omonornueckue psapl. CucreMaTuueckass HOMEHKIJIATypa OPraHUYECKUX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCU(pUKaLNA OpraHUYecKuX peakuuid. OKMCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIlEHU: 03HAKOMIIEHUE C
o0Opa3laMu OpraHuYecKUX BELIECTB U MaTepHallaMy Ha UX OCHOBE, OIBITHI 110 MPEBPAIIECHUIO
OpPraHMYeCKHX BEIECTB IIPU HarpeBaHuu (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. ['oMonorudeckuii psij aikaHoB, o01ast popMmysa, HOMEHKJIATypa U H30MEpPHS.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AJIKAHOB, Sp3-r1/16p1/1m/133u1/151 ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckne CBOMCTBA aJKaHOB.

XHMHYEeCKHE CBOWCTBA aIKAHOB: peaKLMy 3aMeIIeHHs], U30MEPHU3alluH, IerHIpUPOBaHUS,
LUKIIU3al1uy, TUPOIN3a, KpeKUHra, ropeHus. [IpencraBienne o MexaHu3Me peakiuii
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankansl. O6mas Gopmyia, HoMmeHKIaTypa u uzomepus. OCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaJbIX (LIMKJIOMPONaH, HUKIOOyTaH) U OOBIYHBIX (LIMKJIONEHTAH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruueckuit psij aakeHoB, o0mas popmyiia, HOMEHKJIATypa. DJIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AJIKEHOB, spz-m6pmm3aum aTOMHBIX opOuTanei
yriaepoja, 6- u n-cBsizu. CTpyKTypHas U reoMeTpuyeckas (1uc-TpaHc-) usomepus. usnueckue
CBOMCTBA aJIKCHOB. XMMHUYECKUE CBOMCTBA: PEAKLIMY IIPUCOEAUHEHUS, 3aMEILEHUS B (.-
IIOJIOXKEHUE IIPU IBOWHOM CBA3H, NOJIMMEpU3aluu 1 okucienus. [Ipasmio MapkoBHUKOBA.
KadecTBeHHbIE peakIuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl. Knaccuduxarnus ankagueHoB (ConpsikEHHbIE, U30JUPOBAHHBIE,
Kymynupoganuwvie). OCOOEHHOCTH IEKTPOHHOT'O CTPOCHUS M XMMUYECKHX CBOMCTB
CONpsKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonumepusanus conpsyKEHHBIX IUEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

Anxunel. ['oMonornueckuit psii ankuHOB, 001as Gopmysa, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJICKYJI aJIKWHOB, SP-THOPUIN3AIINS aTOMHBIX
opOutaneit yriepoaa. ®usndyeckue CBOMCTBA aTKMHOB. XMMHUYECKUE CBOMCTBA: PEaKIINU
IIPUCOEIUHEHHUS], TUMEPU3ALIMN U TPUMEPHU3ALMH, OKUCIIeHNs. KUCIIOTHBIE CBOMCTBA AJIKUHOB,
MMEIOLINX KOHIEBYIO TPOIHYIO cBsA3b. KauecTBeHHbIE peakiiuu Ha TPOHHYIO CBs3b. CI0COObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTtuyeckue yrieBoaopoas! (apeHsl). ['oMonorudeckuii psj apeHoB, oomas Gpopmyia,
HOMEHKJIaTypa U U30Mepusl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl O€H301a.
duznyeckue CBOWCTBA apeHOB. XUMHUECKHUE CBOICTBA OEH30J1a U €r0 TOMOJIOTOB: PeaKINU
3aMerIeHus: B 0EH30JIbHOM KOJIBIIE M YTIIEBOJIOPOIHOM paluKaie, peakiu MPHUCOeINHEHHS,
OKHCIICHHE TOMOJIOToB OeH3oua. [IpeacraBinenne 06 OpueHTHPYIOLIEM ACHCTBUU 3aMECTUTENEH
B OCH30JILHOM KOJIBIIE Ha MMPUMEPE ANKIIBHBIX PAIUKAIOB, KAPOOKCHUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIIBI, aTOMOB rajioreHoB. OCOOEHHOCTH XUMUYECKUX CBOICTB CTUPOIIA.
[Tonmumepusanus ctuposa. CrnocoObl NOTYyYEHHUS] U IPUMEHEHHE apOMaTHYECKUX
YIJIEBOIOPOIOB.

[Tpuponnsriii raz. [lomytHsie HedTsaHbIE ra3el. HedTh u e€ npoucxoxaenue. KamenHslit
yroJib U MPOAYKTHI ero nepepadotku. CrocoObl mepepaboTKi HEPTH: TeperoHKa, KPEeKUHT
(TepMUYECKHiA, KaTATUTHYECKHH ), pudopMuHT, muponu3. [IpoaykTe nepepaboTku HEPTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

DIEKTPOHHOE CTPOEHNUE TaJOrEHIIPON3BOAHBIX YTIIEBOLOPOAOB. Peakiny 3aMenieHus
rajloreHa Ha ruJpoKCOTpyIIy, HUTPOrpyNIy, IUaHOTpyHIy, aMuHOrpynny. JlelictBue Ha
raJIOreHIIPOU3BO/IHbIE BOJHOIO U CIIMPTOBOTO pacTBopa ménouu. Bzaumonelicteue
JUTaJIOTEHAJIKAHOB ¢ MarHUEM U IIUHKOM. [IoHsATHE 0 METaNIOOPTraHNYECKUX COEANHEHUSX.
Hcnonb30BaHue raloreHnpoU3BOIHBIX YTIIEBOAOPOAOB B OBITY, TEXHUKE U IIPH CUHTE3€E
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIICHUN: U3yUYEeHUE
(bU3MUECKUX CBOICTB yIriIeBO0POI0B (PACTBOPUMOCTh), KAUECTBEHHBIX PEaKIIUM
YIJI€BOAOPOAOB PA3IMUHBIX KJ1accoB (0OeclBeYrMBaHNE OPOMHOM MIIM MOJJHOM BOJIbI, pAaCTBOPA
NepMaHraHaTa Kajius, B3aMMO/ICHCTBHE alleTHIIEHAa C aMMHAaYHbIM PaCTBOPOM OKCHA
cepedpa(l)), kauecTBEeHHOE OOHAPYKEHUE YIIIEpO/1a U BOAOPOa B OPraHUYECKUX BEIICCTBAX,
MOJIydEeHHUE 3TUIICHA M 3yUeHHEe ero CBOMCTB, O3HAKOMJIEHHE ¢ KoJutekuusamu «Hedpto» u
«¥YTonb», ¢ 00pa3laMu IMIACTMACC, KAY9yKOB U PE3HHBI, MOJICIMPOBAHIE MOJIEKYJT
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[TpenensHble OHOATOMHBIE CIUPTHL. CTpoeHNe MOJIEKY (Ha MpUMepe MEeTaHoa U
sTanona). ['omonoruyeckuii psi, odmas Gpopmyia, H3oMepus, HOMEHKIAaTypa U Kiaccu(uKarus.
®uznyeckue CBOWCTBA MPEIEIbHBIX OJHOATOMHBIX CIIUPTOB. BomopoaHble CBA3U MeXIY
MOJIEKYJIaMH CIIUPTOB. XMMHUYECKHE CBOMCTBA: peaKIMK 3aMEIEeHUs, IerHIpaTaliu,
OKHCJIEHHUS, B3aUMOJAECHCTBHE C OPraHUYECKUMHU U HEOPraHUYECKUMHU KuciioTaMu. KauecTBeHHast
peaxius Ha OJHOATOMHbIE CIUPTHI. JlelicTBHE ATaHOIAa ¥ METaHOJIa Ha OPraHU3M YeJIOBEKA.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIIAaTypa U n3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMHUICCKUX
CBOMCTB.

MHOroaroMHbI€ CHUPTHI — TUIICHTIIMKOJIb U TIIMLEpUH. OU3NUYECKHE U XUMUYECKHE
CBOMCTBA: pEaKIMK 3aMELICHNUs, B3aUMOJICHCTBUE C OPTAHMYECKUMU U HEOPraHUYECKUMHU
KHMCJIOTaMU, KaYE€CTBEHHAsI pEaKIUsl HA MHOTOaTOMHbIE criupThl. [IpencraBinenue o MmexaHusme
peakiuii HykieopriIbHOTO 3amenieHus. JleiicTBre Ha opraHu3M 4yenoBeka. CriocoObl MOTydeHUs
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYIIbl, B3AMMHOE BIMSHUE THIPOKCOTPYIIBI M OEH30JIBHOTO Spa.
®dusnueckue cBoicTBa heHona. OCOOEHHOCTH XUMUUECKUX CBOUCTB (eHOoa. KauecTBeHHBIS
peakiuu Ha penon. TokcuanocTh Perona. CriocoOsl MONyYeHUS U TPUMEHEHHE (eHoIa.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHuibHbIe COeMHEHHS — aJIbJIETH/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOH TpyIIibl. ['OMonoruueckue psiabl albJeruI0B U KETOHOB, 001as ¢popmyia,
u3oMepus 1 HoMeHkiarypa. dusnueckre cBONCTBA allbJIETUI0B U KETOHOB. XHMUYECKUE
CBOICTBa aJbAETUIOB U KETOHOB: peakluu npucoeanHennsa. OKUcIeHue albAerui0B,
KaueCTBEHHbBIE peaKINK Ha aybJeru/ibl. CriocoObl MONTY4YeHUs U TPUMEHEHUE allbJIeTH]IOB U
KETOHOB.

OaHOOCHOBHBIE NpesieNibHbIE KApOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOEHUS MOJIEKYIT
KapOOHOBBIX KUCIIOT. MI3oMepust 1 HOMeHKIaTypa. PU3HIECKHUe CBOMCTBA OJTHOOCHOBHBIX
IpelebHBIX KapOOHOBBIX KUCIOT. BOIOpOAHBIE CBSA3U MEXKAY MOJIEKyIaMu KapOOHOBBIX
KHUCTIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius 3TepuUKaLUU, PEaKIHH C
Y4acTHEM YIJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbHUHOM KUCIIOTHI. [loHsTHE
0 MPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOrooOpas3ne kKapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOICTB HETIPEAETbHBIX M APOMATUYECKUX KApOOHOBBIX KUCIIOT, TUKAPOOHOBBIX
KHUCTIOT, TUJIPOKCUKApOOHOBBIX KUCTOT. [IpeacTaBuTenyu BICIIUX KapOOHOBBIX KUCIIOT:
CTeapuHOBas, MAJIbLMUTUHOBAS, OJIEMHOBAS, IUHONEBAS, TUHONEeH08as KUCIOThI. CIlocOOBI
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxnbie 3¢upsl. ['omonorudeckuii pss, odmas popMyna, H30Mepusi U HOMEHKIIATypa.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETIOYHON Cpee.

Kupsl. Ctpoenue, pusndeckre 1 XMMUUECKHUE CBOMCTBA KUPOB: THAPOJIN3 B KUCIION U
nienouHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COJIEPIKALINX OCTATKH HEMPEAEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUTa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

O61mas xapakTepucTHKa yrieBoaoB. Kinaccudukanus yrieBogoB (MOHO-, 1U- U
nosimcaxapusl). MoHOcaxapuabl: TIIIOK03a, (PPyKTO3a, TallakTo3a, pudo3a, 1e30KCuprodo3a.
PusnyecKkue CBOKMCTBA U HaX0XAeHUE B pupoae. PoTocuHTE3. XUMHUUECKHUE CBOMCTBA
[JIFOKO3BL: PEAKIMK C YYaCTHEM CHUPTOBBIX U aJIbJECTUAHON TPYIII, CHUPTOBOE U
MOJIOUHOKHCI0€ OposkeHue. [IpuMeHnenune riroko3bl, €€ 3Ha4eHUEe B KU3HEACSITeIbHOCTH
opranusma. /ucaxapuapl: caxaposa, MalbTO3a U JIakTO3a. BoccTanaBnuBaromume u
HEBOCCTaHaBIMBaroNIMe Aucaxapuasl. ['uaponus nucaxapuaos. Haxoxaenue B mpupoje u
npumeHeHue. [Tonucaxapuapl: Kpaxmal, IIIMKOreH U 1eiTo103a. CTpoeHre MaKpOMOJIEKY
Kpaxmala, IIMKOreHa M LeJUTI0N103bl. PU3nyecKkue CBOMCTBA KpaxMasa U LEUTION03bI.
XUMHYECKUE CBOMCTBA Kpaxmaia: THAPOIIN3, KaYeCTBEHHAs PEAKIUs C HOJ0M. XUMUYECKUE
CBOICTBA LIEJUTIOJIO3bI: THAPOIIH3, TOIydeHHE YPUPOB HEIUTI0N03bL. [IoHSATHE 00 CKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepuMEHTAIbHBIE METO/Ibl 3YUEHUS BEIIECTB U UX MPEBPALLEHUI: paCTBOPUMOCTD
pa3IMYHbIX COUPTOB B BOJIE, B3aUMO/IEHCTBUE 3TAHOJIA C HATPUEM, OKHCIEHUE 3TUI0BOIO
CIIUPTA B QJIBAECTHU/ HA PACKAIIEHHOW MEAHOM IIPOBOJIOKE, OKUCIEHHUE 3THIIOBOTO CIIMPTA
JUXPOMATOM Kaiusi (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPUANIOB), KAU€CTBEHHbIE PEaKuy Ha
anpaeruibl (¢ ruapokcuaom auammuncepeodpa(l) u ruapokcuaom menu(ll)), peakius riumepuna
¢ rugpokcuom Meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KUCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa roKo3bI ¢ ruapokcuiom meau(ll), B3aumonericTere kpaxmasna ¢ H0JI0M, PEIICHUE
9KCIIEPUMEHTANBHBIX 3aa4 o TeMaM «CrnupThl U (eHobly, «KapooHoBbie KUCTOTHI. CI0XKHbIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHuvecKre MPOU3BOIHBIE aMMuaka. Kiaccudukamnys aMUHOB:
anudaTuyecKkrue U apoMaTUYeCKue; IepBUYHBIC, BTOPUYHBIC U TpeTHuHble. CTpOeHHE MOJIEKYIL,
oOmras popmyna, U3oMepusi, HOMEHKIATypa U (pru3ndecKkre CBOMCTBa. XUMUYECKOE CBONCTBA
anu@aTuyecKux aMMHOB: OCHOBHBIE CBOMCTBA, aJIKUJIMPOBAHUE, B3aUMOJICHCTBUE IEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeJCTaBUTENb aMUHOB apoMaTudeckoro psaa. Ctpoenue aHwiHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MOJIeKyJie aHInHA. OCOOEHHOCTH XUMUYECKUX CBOMCTB aHHUIIMHA.
KauectBenHsle peakiiyy Ha aHWIMH. CIIoCOOBI MTOJTy4€HUs U IPUMEHEHUE anupaTUIecKuX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH30J1a.

AmuHokuciotel. Homenknarypa u uzomepus. OTaenbHbIE IPEICTaBUTENH O
AMUHOKUCIIOT: TJIMIIHH, alaHuH. OU3ndecKkre CBOWCTBa aMUHOKHCIOT. XUMUYECKUE CBOWCTBA
AMHHOKHUCIIOT KaK aM()OTEPHBIX OPraHUYECKUX COCTMHEHHH, PEaKIs MOJIMKOHICHCAIINH,
oOpa3oBaHue NMENTUIHON CBA3U. buonornueckoe 3HaueHre aMUHOKHUCIIOT. CUHTE3 U THIPOJIU3
MENTUIOB.

benku xak npupoansie noaumMepsl. [lepBuuHas, BTOpUYHas U TPETUYHAS CTPYKTYpa
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: TUIPOJIN3, I€HATypallysl, KaUeCTBEHHbIE peaKuy Ha
OenKu.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAIICHUI: paCTBOPEHUE
0enKkoB B BOJIE, ACHATYpallys OSJIKOB MPH HATPEBAHUHU, IIBETHBIC PEAKIINH Ha OEIKH, PEeIlIeHUE
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMaM «A30TCOeprKallie OpraHN4eCKHe COeTUHEHU» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TOHATHUSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTETIeHb MOJIMMEPU3aLluK, CPEIHSA MOJIeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJMKOHICHCAIINS.

[Tonumepusie MmaTepuainsl. [lnactmaccs! (MOMUATUIIEH, TOTUTPOIIUIIEH,
MOJIMBUHUJIXJIOPU, TOTUCTUPOII, TOTUMETHIMETAKPUIIAT, TTOJUKApOOHATEHI,
nosua THIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTUKA.

DnacToMepbl: HaTypalibHbIN KaydyK, CHHTETHYECKHE Kaydyku (OyTaleHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHbI€ (XJIOIOK, IEPCTh, HIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumeps! cienManbHOTO Ha3HaueHus (TedoH, KeBiap, AIEKTPONPOBOIAILINE
MOJIMMEPBI, OMopa3iiaraeMplie MOJUMEDPHI).



DKCcrepuMEeHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPALLEHUIT: 03HAKOMIICHHE C
o0Opa3iamMu IpUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KAy4yKOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMAcC U BOJIOKOH.

PacuérHble 3amaun.

HaxoxneHnue MonekynsaspHOil popMysIbl OpraHMuECKOTr0 COSMHEHHS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXO/ISIIUX B €0 COCTAB, HAXOXJICHUE MOJIEKYJISIPHOU (POPMYITBI OPraHUIECKOTO
coequHEeHUs 10 Macce (00bEMY) TPOIYKTOB CTOPAHMSI, [0 KOJTUYECTBY BEIecTBa (Macce,
00BEMY) IPOAYKTOB PEAKIUHN U/UITU UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (OPMYIIBI
OpPraHMYECKOT'0 BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOMCTB HJIM CLIOCOOOB MOJTy4eHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peann3zanust MeXIpeIMETHBIX CBSI3€H IIPU U3YyYEHUH opraHuyeckoi xumuu B 10 kinacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHATUHN, TaK U
MOHSTUHN, TPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IOHATHS: SIBJICHUE, HAYYHBIM (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CUHTE3, KiIaccudukaiys, HaboAeHue, U3MEpPEHNe, YIKCIIEPUMEHT, MOJIEIb,
MOJIeJTUPOBAHUE.

®du3uka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPTETUYECKHUM
YPOBEHbB, BEIIECTBO, TEJI0, 00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NIECKHUE BEINIHHEI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, skocuctemMa, ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TeTEPOTPODHBIN TUTT TUTAHUS, OpOKEHUE, POTOCUHTE3, JIBIXaHUE, OCIIKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHOoIorus: MUILEBbIE TPOIYKThI, OCHOBBI PallMOHAJILHOIO TUTAHUs, MOIOLIUE CPEJICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMUUN HA
VYIJIYBJIIEHHOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUU € CUCTEMHO-AESTENIBHOCTHBIM MOJAXOA0M B CTPYKTYPE TMYHOCTHBIX
pE3yNbTAaTOB OCBOCHHUS MpeAMeTa «XUMHUs» Ha YPOBHE CpeIHero o0Iiero oopa3oBaHus
BBIJICJICHBI CJIETYIONINE COCTABJISIONINE: OCO3HAHNE 00YJAIONTUMHUCS POCCHICKON TPaXKIaHCKON
HUJEHTUYHOCTH;, TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTA U CAMOOTIPEICIICHHUIO;
HAJIMYUE MOTUBAILIMU K 00YUEHHUI0; TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIINXCsl
PYKOBOJICTBOBATHCS MPUHITHIMU B OOIIECTBE MTPaBHJIAMU U HOPMaMHU TTOBEJICHUS; HATUYHE
MIPaBOCO3HAHUS, YKOJIOTHIECKOM KYJIbTYPBI, CIIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HEHHBIC
IIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaAMeTa « XUMHUS) OTPAXKAT chOpMUPOBAHHOCTH
OTIBITa TIO3HABATEILHON U PAKTHUYECKOM IeATETHbHOCTH 00YJAIOIINXCs B TIPOIECCE PeaTU3aAINH
00pa3zoBaTenbHON AESTETHHOCTH.

JlugHOCTHBIE PE3yIbTAaThl OCBOCHHS TIPEIMETa « XUMHUS» OTPaAXKaIT CHOPMUPOBAHHOCTH
OTIBITA TIO3HABATEIHHON U IPAKTHUYECKOM NEATETHbHOCTH 00yJarOIMXCs B TIPOIECCE PEaTH3AIIH
06p&30BaT€.HBHOI>'I JACATCIIbHOCTH, B TOM YHMCJIC B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:



OCO3HaHHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY W MPABOTOPSIKY;

MMpEaACTaBJICHHA O COUAJIBHBIX HOpMAaXx U MpaBujiax MCKJINIHOCTHBIX OTHOIIECHUU B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM NEATEILHOCTH MIPH CO3JIaHUHM YUEOHBIX TPOEKTOB,
pCeIICHUN y‘-Ie6HLIX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIyMEHTBI JPYTUX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

HNCHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTCUECTBEHHOU
XHMUH,;

YBa)KEHHUSI K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO MPUIOKEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JAaHHBIC HAYKU €CTh Pe3yibTaT JUINTEIbHBIX HAOIIOACHUMH,
KPOIMOTIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda yLIéHI)IX N MMPAKTUKOB,

WHTEpEca U MO3HaBaTEIbHBIX MOTUBOB B IMOJIYYEHUHU U MOCIEAYIOIIEM aHATN3e
uH(GOPMAIIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIIOCOOHOCTH OLCHUBATHL CUTyalluH, CBA3AHHBIC C XUMHUYCCKUMU ABJICHUAMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OLICHUBATH CBOE MOBCACHHUEC U MMOCTYIIKHU CBOUX TOBapHHICfI C HO3I/IIII/H>'I
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHUS [IEHHOCTE! 3J0pPOBOTO U OE30MacHOro 00pasa KU3HH, HE0OXOTUMOCTH
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMY N IICUXUYCCKOMY 310POBBIO;

cOOJTI0IeHMSI TIPAaBIIT 0€30T1aCHOTO 0OpaIIeHus C BEIIECTBAMHU B OBITY, TOBCETHEBHON
JKU3HH, B TPYI0BOM JIEATEILHOCTH,

MOHUMAaHUS IEHHOCTU MPAaBUI UHAUBUIYATLHOTO M KOJUIEKTUBHOTO 0€30MacHOT0
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOTr oI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUA:

KOMMYHUKATHBHON KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATENHCKOMN JACITEIHHOCTH,
00IIeCTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJIAX JCSITEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COITUATBHON
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTUUECKOMY H3YUYECHHIO TPO(ECcCHil pa3IMIHOro poJia, B TOM YKCIIe Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XUMUHU,

YBaXXEHUS K TPYY, JTIOASIM TPyJla U pe3ybTataM TPYAOBOM eSTEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHANBUAYAIBHON TPaeKTOpUM 00pa3oBaHums,
Oynyuieit mpodeccruu U peain3alii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YI€TOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH 00IIEeCTRA;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

AKOJIOTHUYECKH TEIeCO00Pa3HOT0 OTHOIICHHSI K MPUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;



NOHUMAaHHMs INI00AIBHOTO XapakTepa 3KOJ0rMYECKUX Mpo0sIeM, BIUSIHUS S3KOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHMS JJOCTIKEHUH XUMHUU JIJIS1 pEIIEHHUS BOIIPOCOB
palMOHAIBHOIO IPUPOJOIOIB30BaAHUS;

AKTUBHOI'O HENPUATHUSA ACUCTBUN, IPUHOCSIINX BPEJ OKPYKAIOILEH IPUPOIHOM cpene,
YMEHMSI IPOTHO3UPOBATH HEOJATONIPUSITHBIE 3KOJOTMUYECKHE ITOCIIEACTBUS NPEAIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIM4YUs Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKOU KYIbTYPBI, OIbITa
JESATEIIBHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH, YMEHHS PyKOBOJICTBOBATHCS UMH B
MI03HABATEJbHOM, KOMMYHHKATUBHOM U COIMAIbHON MPAKTUKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00LIECTBEHHON IPAKTHUKH;

NOHMMAaHHS CeM()UKA XUMUU KaK HayKH, OCO3HaHUS €€ posr B (POPMHUPOBAHUHT
PaLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3aHUU 1I€JIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOLIEM
MUDE KaK O €MHCTBE IPUPOBI U YEJIOBEKA, B IO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEN U
pelieHny MpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHUS;

yOexAEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU /Il COBPEMEHHOW LIMBUIIU3ALUU: B €€
I'YMaHHCTUYECKOI HaIlpaBJICHHOCTU U BaKHOU POJIM B CO3JJaHUU HOBOH 0a3bl MaTepHalbHON
KYJIBTYpPBI, B pEIIEHUH IN100aIbHbIX IPOOIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, TUIEBON U KOIOTUIECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
o0ecreyeHny yCIoBUI YCIEIIHOTO TPy/ia U SKOJIOTUYECKH KOM(POPTHON MKU3HU KaXA0r0 4ieHa
o0111eCTBA;

€CTECTBEHHO-HAYyYHO! I'PaMOTHOCTH: [IOHUMaHUS CYIIHOCTH METOAOB [TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh M10JIy4aeMble 3HAHUS JUIs
aHaJIM3a U 00BACHEHUS SBJICHUM OKPYXAIOIIEr0 MUpa U MPOUCXOAAIINX B HEM U3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aKIIIOYEHHS HA OCHOBE HAYYHBIX ()aKTOB U MMEIOLIUXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIOJIb30BATh XMMUYECKUE 3HAHUS JJI peLeHus IpooieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

UHTEpeca K ITO3HAHUIO, UCCIIEN0BATEIbCKOMN NEATEIIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMO0OPa30BaHUIO, K
AKTHBHOMY IOJIYYE€HHUIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSAMU,

UHTEpeca K 0COOEHHOCTSM TpYZa B Pa3IMUHbIX cepax npodeccnoHaIbHON
JeATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMBI 110 XMMUU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIIOYAIOT:

3HAYMMBIC [T (POPMUPOBAHHS MUPOBO33PEHHUS 00YUAIOMINXCS MEKIUCIUTUIMHAPHBIC
(MEXIpeAMETHBIC) OOIICHAYYHbIC TOHATHS, OTPAXKAIOIIUE [IEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienin()UKy METOI0B TIO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,



SHEprus, sIBJICHUE, IPOIeCC, CUCTEMA, HayUHbIH (DAaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, CCIIe0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIE YUeOHbIC 1eHCTBH (II03HABATEIbHBIE, KOMMYHUKATHBHBIE,
perynaTuBHbIE), oOecneunBaromnye GopmupoBaHue PyHKIMOHAIBHON TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYarOIINXCS;

CHOCOOHOCTh 00YYAIOLINXCS UCTIOJIb30BAaTh OCBOSHHBIE MEXINCIUILITHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE ACHCTBUS B I03HABATEIbHON U
COIIMAJIbHON MPAKTHKE.

MeTanpeaMeTHbIE pe3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU Y4eOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBHS

1) 6a30Bble JJOrMYeCKHE AeHCTBHS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYAJIM3UPOBATH MPOOIIEMY, pacCMAaTPUBATh €&
BCECTOPOHHE;

OTIPEAeIIATh LENU AeSTeIbHOCTH, 3a]]aBasi MapaMeTPhl U KPUTEPHUH UX JTOCTHXKEHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LETSMU;

UCIIOJIb30BaTh IPU OCBOCHUH 3HAHUH MPUEMBI JIOTUYECKOTO MBIIUICHHUS: BBIICIIATh
XapaKTepHBIC TPU3HAKU TTOHATUN U YCTAaHABJIMBATH UX B3aUMOCBS3b, UCTIOIH30BATh
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKAIIMY BELIECTB U XUMUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTHBHBIC, ISyKTHBHBIC, 10 aHAIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, POPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MIPUMEHSTH B ITPOIIECCE MTO3HAHUS UCIIOJIb3YEMbIC B XUMHUH CHMBOJIHYECKHE (3HAKOBBIC)
MOJIEIH, TPE0OPa30BBIBATH MOEIHHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOI) DJIEMEHTA,
XuMH4deckas popmyna, ypaBHEHHE XUMHUECKON peaklliuy — MPU PelIeHHH y4eOHBIX
MO3HABATENbHBIX U MPAKTUUYECKUX 33/1a4, IPUMEHATh Ha3BaHHBIE MOJIEJIbHbIC TIPEICTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHHUS BEIIECTB M XUMUYECKUX PEaKIIN;

dbopMynTUpOBaTh LENH U 33J]a4H UCCIIEIOBaHUS, UCIIOIb30BATh MOCTABICHHBIEC U
CaMOCTOSITENILHO C(OPMYITHUPOBAHHBIC BOIIPOCHI B KAUYECTBE MHCTPYMEHTA MTO3HAHMUS 1 OCHOBBI
JUTSE QOPMHUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABWIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIQ/IETh HABBIKAMHU CAMOCTOSITENILHOTO INIAHUPOBAHUS U MPOBEICHUS YUCHUIECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOJA0M IPOIECcCca, CAMOCTOSTEIIEHO
IIPOrHO3UPOBATH €T0 PE3yNIbTaT, POPMYIHUPOBATH 00OOLIEHHS U BHIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEA0BAHUS, COCTABIIATH 0OOCHOBAHHBIN OTYET O MPOJIETAHHON
pabore;

MPUOOPETATh OMBIT YUEHUYECKOU UCCIIeIOBATENILCKON U MPOSKTHON AESITENEHOCTH,
MPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIFHOMY MTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METO0B MTO3HAHUS.

3) pabora ¢ nngopmManmeii:

OpPUEHTUPOBATHLCS B PA3IMYHBIX HCTOYHUKAX WHPOPMAIUU (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XUMHUYECKOTO COIep KaHUsI, CITpaBOYHbIEe TOcOOUs, pecypchl HTepHeTa),



aAHATM3UPOBATHh WH(OPMAIIHIO PA3IMIHBIX BUIOB B (DOPM TPEACTABICHUS, KPUTHUECKH
OLICHUBATH €€ JIOCTOBEPHOCTH M HEITPOTHBOPEYHBOCTH;

(bopMynHpoBaTh 3aPOCH] U TPUMEHSATH Pa3IMYHbIE METOBI IIPH IMIOUCKE U 0TOOpE
uHpOpManu1, HeOOXOAMMOM IS BHITTOJIHEHHSI YU€OHBIX 3a71a4 ONPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOJIB30BaHMS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATH ONTUMAIIbHYIO (POpMY IpECTaBICHUs HHPOPMALIUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MTPH PabOTE C XUMHUECKOU
uHpOpMaLKeil: IPUMEHATh MEXIPEAMETHBIC (PU3HMUECKUE U MAaTEeMaTHUECKUE) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAIHOCTH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le aelcTBUA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOM TeMbI B XOI¢ TUAajIora H/WIU JUCKYCCHUH,
BBICKA3bIBaTh UJieH, GOPMYITUPOBATH CBOM MPEATIOKEHUS OTHOCUTENLHO BBIITOJIHEHUS
peJIOKEHHON 3a1a4H;

BBICTYIIATh C NIPE3EHTALIMEN pe3yJbTaTOB IO3HABATEILHON AEATEIBHOCTH, ITOIYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBIMOJHEHUN XUMHUYECKOTO
HKCIIEPUMEHTA, TPAKTUYECKON PabOThI MO UCCIIETOBAHUIO CBOMCTB M3yYaeMbIX BEIECTB,
peanu3anuu yueOHOro MpoeKTa, U GopMyITUpOBaTh BBIBOJIBI 110 pe3yIbTaTaM MPOBEAEHHBIX
MCCIICTOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0€ 00CYXK/IeHUS U OOMEHAa MHEHHUSIMH.

PerJIHTI/IBHI)Ie YHUBEPCAJIBbHBLIC y‘leﬁl—lble JedCcTBHUA:

CaMOCTOSITENIBHO INIAHUPOBATh U OCYILLECTBIISITh CBOIO [TO3HABATENBHYIO ACSITEIBHOCTD,
omnpezenss e€ 1eau U 3a7a4u, KOHTPOJIUPOBATh U M0 Mepe HE0OXOIMMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aIrOpUTM AEUCTBUNA MPU BBHIIOJHEHUH YU€OHBIX U HCCIE0BaTEIbCKUX 3a/a4,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHS ¢ YIETOM MOTyYeHHsI HOBBIX 3HaHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

NPEAMETHBIE PE3YJIbTATbBI

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPAMMBI 110 XUMHUH Ha YTIyO0JIEHHOM YpOBHE Ha
YPOBHE CpeiHero o011ero 00pa3oBaHuUs BKIIOYAIOT crieU(pHUECKUe U yueOHOTo peaMeTa
«XuUMHUs» HaydHbIE 3HAHUS, YMEHUS U CIIOCOObI IeWCTBUI IO OCBOCHUIO, MHTEPIIPETALIMU U
peoOpa3oBaHNI0 3HAHUM, BUJbI AESITEILHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUH B pa3IMYHBIX yYEOHBIX CUTYalUsAX, @ TAKXKE B PEaJIbHBIX KU3HEHHBIX CUTYaLUsX,
CBSA3aHHBIX C XMMHEN. B mporpaMMe 1o XuMuM npeAMETHBIE PE3YJIbTAThI IPEACTABICHBI 110
roflaM U3y4eHHUsl.



10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUU OPTaHUYECKOM XUMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ poJii B 00ECIECUEHNUH YCTOMUNBOIO Pa3BUTHUS YEJIOBEUECTBA B
peIIeHrur IPOOIIEM IKOJIOTUYESCKOM, YHEPIreTHUSCKOHN U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHH
MEUIIMHBI, CO3/IaHUH HOBBIX MaTepUajoB, HOBBIX MCTOUHHUKOB YHEPTUH, B 00ECIICUCHU N
paloHaIbHOIO IPUPOIONOIB30BaHUS, B POPMUPOBAHUU MUPOBO33PEHUS U 00IIEH KYIbTYpHI
YeJIoBeKa, a TAK)Ke HKOJIOrMYecKd 000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/IOPOBBIO U
MIPUPOJHON CpelIE;

BIIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpask BKIKOYACT: OCHOBOIIOJIATAIOIINE
HOHATHS — XUMHUYECKHI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAsE 000JI04Ka aTtoma, S-, p-, d-
aTOMHBIE OpOUTAIHM, OCHOBHOE U BO30YKAEHHOE COCTOSIHUS aTOMa, THOPUIAN3AIUST aTOMHBIX
opOuTanei, MOH, MOJIEKYJIa, BAJIGHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHNUS,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIM 00bEM, YIIIEpOJHBINA CKEJIET,
GbyHKIIMOHAIBHAS TPYIA, PAAUKaN, CTPYKTypHBIE (hopMyIibl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), U30MEPHsI CTPYKTYPHAs U MIPOCTPAHCTBEHHAs (TeOMeTpruiecKas, ONTHIecKas),
M30MEPBI, TOMOJIOTMYECKHUH Psijl, TOMOJIOTH, YIIIEBOJOPO/Ibl, KUCIOPO/A- U a30TCOoAepKaIL1e
OpraHUYECKHUE COETMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS; TEOPHUH, 3aKOHBI (Teproandeckuii 3akon [l. V1. Menzaeneesa, Teopusi CTpOCHUs
opraHnyeckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHHS MacChl BEILIECTB, 3aKOH
COXpaHEHHUS U MPEBPAIICHUS YJHEPTUU TPU XUMUUECKUX PEAKIIMIX ), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUH, MUPOBO33PEHUECKHE 3HAHMUS, JIEKAIIIEe B OCHOBE TOHUMaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH; TPEICTABICHUS O MEXaHU3MaxX
XUMUYECKHUX PeaKUUid, TEPMOJIMHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKAHUsI, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB B MOJIEKY/IaX (MHIyKTUBHBIN U
Me3oMepHbIi 3G dexTsl, opueHTanThl | 1 1l poga); dpakromornyeckne cBeIeHHsS O CBOWCTBAX,
cocTaBe, OTy4YeHUHU U 0€30MaCHOM MCIOJB30BaHNN BAKHEUIIINX OPraHUYeCKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JIeATENHHOCTH YeI0BeKa, OOUINX HAyYHBIX MPUHIIUINAX XUMHUYECKOTO
IIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METAHOJIA, IEPEPA0OTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISITH XapaKTEPHbIE MPU3HAKH MOHATHIA, yCTAHABINBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE OHITHUS IPHU ONMMCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OpPraHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUI:

WCITOJIH30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTABIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPAIEHHBIX M CKEIIETHBIX ) (POPMYIT OpraHUYECKHX BEIIECTB;

COCTaBJISITh YPABHEHUS] XUMUYECKUX PEAKIINI U paCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTABICHUS SJIEKTPOHHOTO
OaylaHca dTUX PEaKInid, peaKIuii HOHHOTO OOMEHa MyTEM COCTABJICHHSI X TTOJTHBIX U
COKpaII€HHBIX HOHHBIX YPABHEHMUIA;

M3TOTaBIUBATH MOJIEIH MOJIEKYJ OPraHUYECKUX BEIIECTB JIJISl MIUTFOCTPALIMK UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUI: yCTaHABIMBATh IPUHATIC)KHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIIECTB 110 UX COCTAaBY M CTPOCHUIO K ONpPEIEIEHHOMY KJIACCY/TpyIINe COSAMHEHUH, TaBaTh UM
Ha3BaHU 10 cucteMatrudeckoit Homenknarype (IUPAC) u npuBoauTh TpUBUAIbHBIC HA3BAHHS
JUTSL OTAETBHBIX MPECTaBUTENEH OPraHnYeCKUX BEIECTB (3TUIICH, alleTUIIEH, TOIYOll,



[JIMLEPUH, STUICHTJIUKOIb, (peHou, opMaabaeru, aueTalbIerul, alleTOH, MypaBbUHAS
KHCJIOTA, YKCYCHasl KUCJIOTa, CTEapUHOBAs!, OJICMHOBAs, TAJIbMUTHHOBASI KUCIIOTHI, TJIMIIHH,
QITaHWH, MAJIbTO3a, GPYKTO3a, AaHWIIUH, TUBUHUJ, U30IIPEH, XJIOPOIPEH, CTHPOII U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEACIIATh BU XUMUYECKON CBSA3H B OPraHUYECKUX
coeMHEHUX (KOBaJCHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(hOpPMUPOBAHHOCTh YMEHUSI IPUMEHSTH MOJIOKECHUS TEOPUU CTPOCHHS OPraHUIECKUX
BerecTB A. M. bytiepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTAB, CTPOEHHE, (pU3nUecKue u
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTEIIEH PA3IMUYHbBIX KIACCOB OPTAHMYECKUX BEIIECTB!
AJIKaHOB, IUKJIOAJIKAHOB, AJIKEHOB, aJIKaIMEHOB, aJIKNHOB, APOMATUYECKUX YTIEBOIOPOIOB,
CIIUPTOB, aJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, IPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOECTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTIE€BOI0B (MOHO-, TU- U MOJIMCAXapUIOB),
WJUTFOCTPUPOBATH T€HETUYECKYIO CBS3b MEXY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIMHA C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS OATBEPKIATh HA KOHKPETHBIX MMPUMEPAX XapaKTep
3aBHCHUMOCTH PEaKIIMOHHON CIOCOOHOCTH OPraHUYEeCKUX COSITMHEHUIN OT KPaTHOCTH U TUIIA
KOBAQJIGHTHOM CBS3M (G- U TT-CBSI3H ), B3aUMHOTO BIUSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh UCTOYHUKU YTIEBOIOPOJTHOTO ChIPhS
(HedTb, MPUPOAHBI ra3, yrojb), CIOCOOBI €ro nepepaboTKU U MPaKTUYECKOE IPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTD BJIAJICHUS CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJIaX
MO3HAHUSI — HAOIIOCHUH, U3MEPEHUH, MOJICTTUPOBAHUH, SKCIIEPUMEHTE (peaTbHOM U
MBICTIEHHOM) ¥ YMEHUS IPUMEHSAThH YTH 3HAHMUSI,

c(hOpMUPOBAHHOCTh YMEHUSI IPUMEHSATH OCHOBHBIE OMEPALIUU MBICTUTEIBHOMN
JeSITEIbHOCTH — aHaJIu3 U CUHTE3, CpaBHEHHUE, 000011IeHNe, CUCTEMAaTU3allMIO0, BbISIBICHHUE
MIPUYHHHO-CJICICTBEHHBIX CBSI3€U — /I U3yUYEHUsI CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C TOHATUSIMHU U
MPEJICTABICHUSIMHA JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB ISl 60Iee OCO3HAHHOTO
MMOHUMAaHUS CYIIIHOCTA MaT€pPUAIHLHOTO €IMHCTBA MUPA, UCTIOIB30BaTh CHCTEMHBIC 3HAHUS 110
OpPTaHWYECKON XUMUH JIJIsi OOBSICHEHUS! M IPOTHO3UPOBAHMUS SIBIEHUHN, UMEIOIUX €CTECTBEHHO-
Hay4HYIO [IPUPO.Y;

c(hOpMUPOBAHHOCTh YMEHUI: POBOAUTH PACYETHI IO XUMHUECKUM (opMyNaM U
YpaBHEHHUSAM XUMUUYECKHUX PEAKIIUN C UCIIOIh30BaHNEM (DU3NUECKUX BETMYUH (Macca, 00bEM
ra3oB, KOJJMYECTBO BEIIECTBA), XapaKTEPU3YIOLINX BEIIECTBA C KOJMUYECTBEHHOMN CTOPOHBI:
pacuéThl MO0 HAXOXKJICHUIO XUMUYECKOW (OpPMYITBI BEIIECTBA 10 H3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX IJIEMEHTOB, MTPOYKTaM CTOpaHUs, IIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTHh YMEHHUI: MPOTHO3UPOBATh, AHATM3UPOBAThH U OLICHUBATH C TIO3UITUI
HKOJIOTHYECKON O€30MaCHOCTH MOCIEACTBUS OBITOBOM M MIPONU3BOICTBEHHOM JIEATETLHOCTH
YeN0BeKa, CBA3aHHOM ¢ MepepaboTKOM BEIIEeCTB, UCIIOIb30BATh MOMyUYEeHHBIC 3HAHUS JUIS
MPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XMMHUEHH;

c(hOpMUPOBAHHOCTh YMEHU: CAMOCTOSTENHHO IJIAHUPOBATH U MPOBOAUTH XUMHUECKHU I
AKCIIEPUMEHT (TTOJIyYeHUE ¥ U3YUYCHHE CBOMCTB OPTaHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKITUU
YTJIEBOJOPOAOB PA3JIMUHBIX KJIACCOB U KUCIOPOACOACPKAIIUX OPTAaHMUYECKUX BEIECTB,
pELIeHUE SKCIIEPUMEHTATBHBIX 3a/1a4 MO0 PACIIO3HABAHUIO OPTaHUYECKHUX BEILECTB) C
COOJTI0ICHHEM MPaBHIT 0€30MaCHOTO OOpaIeHHS C BEIIECTBAMU U J1abOpaTOPHBIM



obopynoBanueM, (HOpMyJIUPOBATH 1ETb UCCIICIOBAHUS, IPEACTABIISITH B PA3IMIHON hopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOroAaTh MpaBuiia SKOJIOTMUYECKHU 1eI1ecO000pa3HOro MOBEACHHs B ObITY M TPYJOBOMN
JESTENIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3JI0POBbS, OKPY’KaIOIIEH MPUPOTHOM Cpelibl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCUYECKOT'O JIEHCTBUS Ha KUBBIE OPraHU3MBbI OIIPENIEIEHHBIX
OpraHMYECKUX BEIIEeCTB, MOHUMas cMbIc noka3zatesns [TJK;

aAHAIM3UPOBATH 11EJIECO00PA3ZHOCTh MPUMEHEHUS] OPTraHUYECKUX BEIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUSI COOTHOLICHUS PUCK-TIOJIB3a;

c(OpPMUPOBAHHOCTh YMEHUH: OCYIIIECTBIIATH IIeJICHATIPABICHHBINA MTOUCK XUMUYECKOU
nH(pOpMaLMU B PA3IMYHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4dHas JIUTEepaTypa, CpelICTBa
MaccoBoi uHpopMaiuu, MHTepHET U Apyrue), KpUTUYECKH aHAIM3UPOBATh XUMUYECKYIO
uH(popMaLrio, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTABJIEHHOW yueOHOU
3a/1a4en.
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