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HopMaTuBHBIMH OCHOBAaHMSMHM JJISi COCTaBJICHHsS pabodell MpOrpaMMbl SIBISIOTCS
CJIEYIOINE JOKYMEHTHI:

1. @enepanbublii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpasoBanuu B Poccuiickoii
Denepauuny.

2. QenepanbHas o0Opa3oBarenbHasi NporpaMMa CpeAHero oOlmero  oOpa3oBaHMUS,
yTBEpXkACHHas NpuKazoM Munucrepctsa npocsemieHus PO ot 18.05.2023 Ne 371

3. denepanbHblil TOCYIAapCTBEHHBIN 00pa30BaTEIbHBIM CTaHIAPT CPEIHEro OOIIero
o0Opa3oBaHus, YTBEPKICHHBIN mpukazoM MuHucTepcTBa npocsenieans PO ot 17 mas
2022 1. Ne 413

4. 4.CII 2.4.3648-20 «CaHUTapHO-INHIEMHUOJIOTUYECKHUE TPEOOBAHUS K OpraHu3alusIM
BOCITUTaHUS U 00y4€HUs, OTAbIXa U O3JJOPOBIICHUS JI€TEH U MOJIOJIKH», YTBEPKIACHHbIE
MIOCTAaHOBJICHHEM IJIABHOT'O TOCYJapCTBEHHOT0 CaHUTapHOTO Bpaya oT 28.09.2020 Ne 28.

5. 5. CanlluH 1.2.3685-21 «I'urnennueckue HOpPMaTUBBI U TPeOOBAHUSA K OOECIEUEHUIO
Oe3omacHOCTH M (WiM) OE3BpPEIHOCTH il 4YeloBeka (HaKTOPOB cpeabl OOWTaHUS,
YTBEPKJCHHbIE MOCTAHOBJIEHUEM TIJIABHOTO TOCYAAPCTBEHHOTO CAHUTAPHOTO Bpada OT
28.01.2021 Ne 2.

6. OcHoBHas oOpa3oBarenpHas MporpaMma cpeaHero ooOmero ooOpazoBanuss MAOY
«boproiickas COLLD»

7. YcraB MAOY «boptoiickas COLLD»

MHNOACHUTEJIbHAS 3ATINCKA

PabGoyas mporpamma 1mo XuMuUM Ha ypOBHE CpemHero odimiero oOpa3zoBaHus pa3zpaboTaHa
Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoit
Oenepauun», TpeOOBaHUN K pe3ylbTaraM OCBOeHHs (penepaibHOM  00pazoBaTENbHOM
nporpaMMmbl  cpeaHero ob6miero oo6pazoanusa(P@OIl COO), npencraBieHHbIx B DepepaibHOM
rocyznapcTBeHHOM obOpa3oBatenbHoM crangapre COO, ¢ yuérom Kouuenmum npenojgaBaHus
y4eOHOro mpeaMera «XuMHUsS» B 00pa3oBaTeIbHBIX OpraHm3anusx Poccuiickoir denepannw,
pealn3yIoNIMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMbl, 1 OCHOBHBIX MOJOKeHu# «CtpaTteruu
pasBuTus BocniuTanus B Poccuiickoit ®denepanuu Ha nepuoxa no 2025 roma» (PacmopspkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUsA Ha YpOBHE YIIyONEHHOTO HM3Y4YEHHS 3aHHMaeT BaKHOE MECTO B CHCTEMeE
€CTeCTBEHHO-Hay4HOro oOpa3oBanusi yvammuxcss 10-11 kiaccoB. W3ydenuwe mnpeamera,
peannzyemMoe B YCHOBHUSAX AU PepeHIIupPOBaHHOTO, NTPOGUIBHOTO OOY4YeHHS, TMPU3BAHO
obecrieunTh 0O0IIE00pa30BaTEIbHYI0 M OOIIEKYIBTYPHYIO MOJATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUIS aJalTallid MX K OBICTPO MEHSIONIMMCS YCIOBHUSM JKHU3HH B COILIMyME, a
TaKkKe Ui MPOJOJDKEHHS OOydeHHs B OpraHuzanusx mnpodeccuoHanbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCS OJIHOW U3 MPUOPUTETHBIX JTUCHUTLIINH.

B mporpamMe mo XuMHUM Ha3Haue€HUE TMpeaAMeTa «XUMHUS» TOJydaeT MOJpOOHYIO
WHTEPIpPETAIMI0O B COOTBETCTBUU € OCHOBomojarawmumu nojoxenusmu OProC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COepKaHUs, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKH BBIMYCKHUKOB. CBHUAETENHCTBOM TOMY SBJSIIOTCS CIEAYIOIIKME BBINOJHSIEMbIE
MPOrpaMMON 0 XUMUU (PYHKITUH:



¢ uHPOPMALMOHHO-METOIMYECKAs, pealn3alus KOTOpPOH oOecreynBaeT MOJyYeHHE
MIPEJICTABJICHHS O IEJAX, COACpKaHWH, OOIIel cTpaTernu OOYYeHHUS, BOCIUTAHUS U
pa3BUTH O0YYAIOUINXCS CPEACTBAMU MPEAMETa, U3y4aeMOro B PaMKax KOHKPETHOTO
npohus;

® OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOopas  IpelycMaTpUBAaEeT olpezeyeHue:
MPUHIIUAIIOB  CTPYKTYPUPOBAHUSA W  TOCJIEIOBATEIHLHOCTH M3y4YEHUS  y4eOHOTO
Marepuaina, KOJWYECTBEHHBIX W KAaYeCTBEHHBIX €ro XapaKTEPHUCTHK; TMOAXOJIOB K
(OPMHPOBAHHIO COJICPIKATEIIEHON OCHOBBI KOHTPOJISI M OIICHKH 00pa30BaTEIbHBIX
JOCTIDKCHHM OO0yJaromuxcsi B paMKaxX HWTOTOBOM aTTecTallid B (opme eauMHOro
roCcy/lapCTBEHHOIO dK3aMeHa [0 XUMUHU.

[Tporpamma f1st yriryOJI€HHOTO U3yUeHUs XUMUU:

® YCTAaHaBJIMBAET UHBApPUAHTHOE MPEIMETHOE COJAEpKaHUE, 00s13aTeNIbHOE I U3yUEHUS
B paMKax OTAENbHBIX npoduiei, mnperycMaTpUBaeT  pacHpelelieHne U
CTPYKTYpUPOBAHHE €ro MO KjaccaM, OCHOBHBIM COJI€pP)KAaTeIbHbIM JIMHUSAM/pa3ienam
Kypca;

e 1a€T MpUMEpPHOE pacmpesesieHne yueOHOTO BpEMEHHU, pEKOMEHAYEMOTO Ul U3y4eHUs
OT/AEIBbHBIX TEM;

e [peasaraeT MNPUMEPHYIO IOCIEOBATEIbHOCTh H3YYEHHs Y4eOHOro MmaTepuana cC
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXITPEIMETHBIX CBSI3€H;

e 1aéT METOAMYECKYI0 MHTEpIpeTaluio Leided M 3a7ad M3ydeHHs MpeaMeTra Ha
yriayOI€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpPETHETO
obuiero obpa3zoBaHMs, COACPIKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHMSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEIHETO OO0IIero oO0pa3oBaHUS
(JINYHOCTHBIX, METAPEIMETHBIX, IPEIMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-1I03HABATENbHBIX JIEHCTBUN OOy4aromerocs IO OCBOCHHUIO COJEP:KaHUA
npeaMera.

I[lo BceM Ha3BaHHBIM TMO3UIMUSAM B MporpaMMe IO XUMHUU [PerycMOTpeHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YypOBHE OCHOBHOTO o00miero obOpas3oBaHus. 3a
mpeleiaMu  yYCTAaHOBJICHHOW MpOrpaMMON 1O XUMHUHM  00s3aTenbHOM  (MHBapUaHTHOMN)
COCTaBIISIOIIEH Cco/IepKaHUs Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcss BOZMOXKHOCTh BbIOOpA €ro
BApUATHUBHOW COCTABJISIONICH, KOTOPAasi JOJKHA OMPEIENATHCS B COOTBETCTBUU C HAIlPaBICHUEM
KOHKPETHOTO Mpoduiist o0ydeHus.

B cootBerctBuM ¢ koHuenTyainbHbiMU mnojoxeHusmMu PI'OC COO o HazHaueHUH
MpeIMeToB 0a30BOT0 U YrIIyOJIEHHOTO YPOBHEH B cucTeMe quddepeHIInPOBAHHOTO 00yUeHUs Ha
YpOBHE CpeIHEro o0Imiero 00pa3oBaHusl XUMHUS HA YPOBHE YIrIyOIEHHOTO M3y4eHHUs HaIpaBlIeH
Ha pealn3alyi0 IPEEeMCTBEHHOCTH C TOCIEAYIOIIMM JTAaloM TMOJIYYEHUS XUMHYECKOTO
oOpa3oBaHUS B paMKaX H3YYCHHs CIEIUANBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JTUCIUIUTAH B By3aX U OpraHU3aIUsIX CpelHero npodeccuoHanbHOro oOpa3oBanus. B 31oii cBsi3u
WU3y4yeHue rmnpeaMera «XHUMHs» OpPUEHTUPOBAHO TMPEUMYIIECTBEHHO HA pacUIlupeHHe u
yrayOlieHne TEeOPeTHYECKONM U MPaKTUYEeCKOW TMOATOTOBKH OOYYaIONIMXCs, BBIOPABIINX
onpeaenéHHbIi MPoQiib 00y4eHUs, B TOM YHUCIIEe C MEePCHEKTUBOM MOCIEAYIONIErO MOTy4eHUS
XMUMHYECKOTO 00pa30oBaHUs B OpraHu3aIusax npodeccuoHansHoro oopazoBanus. Hapsimy ¢ atum,
B cBere TpeboBanuit ®I'OC COO K miuaHMpyeMbIM pe3yiabTaTaM OCBOCHMS (eaepaabHOU
00pa30BaTEeNbHON MPOTrpaMMbl CPETHETO OOIIEero 0Opa3oBaHUsl U3YyUEHHUE MpeaMeTa «XUMUs)



OpPUEHTHUPOBAHO TAKKE HA PEIICHUE 33/1a4 BOCIIUTAHUS U COIMATIBHOTO PAa3BUTHUS 00YJaOLINXCS,
Ha (JOPMHUPOBAHKE Yy HUX OOIICUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHATH3AINH YIeOHOTO
Tpyaa © OOOOIMIEHHBIX CIIOCOOOB  JESATENBHOCTH, HMMEIOMUX  MEXKIUCIUTUTMHAPHBIN,
HAJMPEIMETHBIN XapakTep.

CocraBsiromuMu  1peiMera «XUMHUS» Ha YPOBHE YIIIyOJIEHHOTO HM3YYCHHS SIBIISIOTCS
yrayOnénnable Kypchl — «Opranudeckas xumus» u «OOmas u HeopraHudeckas xumus». [lpu
OTIPENICICHUH TIOAXO0J0B K OTOOpPY M CTPYKTYpHOU OpraHM3aluy COJICP)KaHUS ITUX KypCOB B
porpamMme 1o XMMHUH 3a 0cHOBY HpuHATH nojoxenus @PI'OC COO o paznuuusix 6a30BOro u
yrIyONnEHHOTO YPOBHEH M3y4eHUS peIMeTa.

OcHoBy conepkanusi KypcoB «Opranudeckass xumus» u «OOmas v HeopraHuyeckas
XUMHFS» COCTABJISICT COBOKYITHOCTh MPEAMETHBIX 3HAHUH M YMEHHM, OTHOCSIUXCSA K 0a30BOMY
YPOBHIO M3y4YeHHs TpeaMeTa. JTa CHUCTeMa 3HAaHWH TOJydaeT ONpeAeiIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TIO3BOJISIIOIIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  OONBIIMA  00BEM
¢akronornueckoro marepuana. Tak, Ha yriyOJ€HHOM YpOBHE M3ydeHUs IpeaMmeTa obecrieueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEIUYCHHS OO0BEMA 3HAHMA O XHMHUYECKUX DJJIEMEHTaX |
CBOMCTBaxX UX COEJAMHEHUN Ha OCHOBE PACIHIMPEHMs U YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYCCKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHMS PEaKIHid, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS XUMUYCCKOW KUHETHKH W TEPMOJIMHAMUKH. V3ydeHune mepromaeckoro 3akoHa u
[leprioguueckoid  CHUCTEMBl XUMHUYECKHMX  DJEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBICHSAETCS C
TOYKH 3pEHHUS] SHEPreTHYEeCKUX W3MEHEHUH Npu e€ oO0pa3oBaHWU W Pa3pyIIEHUHU, a TAKKE C
TOYKH 3pEHUs MeXaHu3MOB €€ oOpazoBaHus. V3ydeHue THUNOB peakuil JOMOJIHAETCS
(dbopMHpOBaHHEM NpPEACTAaBICHUIN 00 JIEKTPOXUMUYECKUX MPOIECCAX U IIEKTPOIINU3€E PACIIIIABOB
U pacTBOpPOB BellecTB. B kypce opraHMyeckod XMMHHM NpPU PACCMOTPEHHM PEAKIMOHHO M
CIIOCOOHOCTH COCIMHEHUH YyeIsIeTCsl 0c000€ BHUMAaHKE BOIIPOcaM 00 AJIEKTPOHHBIX d(DdekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKY/IaX U MEXaHU3MaX PeaKIHii.

Oco0oe 3HaueHNe UMEET TO, YTO Ha COJEP)KAHHME KYypCOB XMMHH YIIIyOJNEHHOTO YpOBHS
U3YYEHHUs Ui KJIaccoB ompenenéHHOro mnpoduis (riaaBHbIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep IOTOJHEHHI K 00IIel crucTeMe MpeIMEeTHBIX 3HaHH) OKa3bIBAIOT BIUSHHUE CMEKHbIE
npenMeTsl. Tak, Hampumep, B COJEp)KAHUU MpeaMeTa s KJIacCOB XMMHKO-(PH3UYECKOTO
npoduiis GoJbIIOe 3HaYCHUE OYyIyT UMETh AJIEMEHThl Y4eOHOro MaTepuaia mo oOueil XuMHH.
[Ipyn u3yueHum mnpenMera B JAHHOM cllydae akLEHT OyJeT ciaeinaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB W TEOPUN B XUMUHU U B (PU3UKE: aTOMHO-MOJICKYIIIpHAs TEOpUs
(MonekynsipHast Teopuss B (HU3UKE), 3aKOHBI COXpAaHEHUS MacChl W DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, DTIEKTPOIN3a, MPEACTABICHUS O CTPOSHUH BEIECTB U IPYTOe.

B T0 xe BpeMs B cojiep>KaHUU MpeAMETa ISl KIIAaCCOB XMMHUKO-OHMOJIOTHYECKOTo TPoduis
00NN yIeNbHBIA Bec OyIeT UMETh OpraHuyecKkas XuMus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXHOCTB Ui 60Jiee 00CTOSTENIBHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aIluu KIETKU KaK
OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOMAT, K TMpPHMEpPYy, TaKue CTPYKTYpHBIE
KOMITOHEHTBI, KaK JUMHIbI, OCIKU, YTIeBOJIbI, HYKIEWHOBBIE KHCIOTHI U apyrue. I[lpu stom
3HAHHUS O COCTaBe W CBOMCTBAaX MpPEICTAaBUTENECH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIECTB
CIIy’KaT OCHOBOH JJIsl U3yUEHUS CYITHOCTU MPOIECCOB (POTOCHHTE3A, ABIXaHUs, TUIIIEBAP CHHUSL.

B mnane ¢opmupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX
METO/IOB MMO3HAHUS U OTBITA MPAKTHYECKOTO MPUMEHEHHS HAYYHBIX 3HAHUI U3ydeHUE MpeaMeTa



«XuMus» Ha YriiyOJXEHHOM YpPOBHE OCHOBAaHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU

IpeaMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX obsacTell «EcTecTBeHHO-HAayYHbBIE TPEAMEThI»,
«Marematuka u uH(popMaTHKa» U «PyCCKHii S3BIK M TUTEPATYpay.

[Ipu m3yuennn yuebHOTO mpenMeTa «XHUMHUS» Ha YIIyOIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U cCpemHero oomiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadei

MIEPBOCTETIEHHONW 3HAYMMOCTH SIBJIsIETCS (OPMHpPOBAHHE OCHOB HAyKH XHMHH Kak o01acTu

COBPECMCHHOT'O C€CTCCTBO3HAHUA, HpaKTI/I‘{eCKOﬁ JACATCIBHOCTH 4YCJIOBEKAa MW OJHOro M3

KOMIIOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS

npeaMeTa nmpeanojaracT peajin3ainio TaKux ueﬂeﬁ, KaK:

(dhopmMupoBaHUE TPEICTABICHUM: O MAaTEPUATLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSX
Y TIO3HABAEMOCTH SIBJIEHUU IPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemylieu posii B 00€CIICUeHUH YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA: B PEIICHUU
MpoOJIeM SKOJOTUYECKOM, IHEPreTUUECKOW W MHUIEBOM O€30MacHOCTH, B PAa3BUTHUU
MEIMIMHBI, CO3JaHUM HOBBIX MATEPHAIOB, HOBBIX MCTOYHHUKOB JHEPruu, B
oOecrnieueHN PalMOHAIBHOTO MPUPOAOTIONB30BaAHHS, B dhopMupoBaHUH
MHPOBO33PEHHSI U 00IIEH KYJIbTYpPhI YEJIOBEKA, a TAKKE IKOJIOTHIECKA 0O00CHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOU CpEIE;

OCBOCHHE CHCTEMBl 3HAHUM, JCKAIMIUX B OCHOBE XHMHYSCKOM COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa: (PyHIaMEHTaIbHBIX TOHSATHH, 3aKOHOB U
TEOpU XUMHHM, COBPEMEHHBIX MPEIACTABICHUN O CTPOCHUM BEIIECTBA HAa Pa3HBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJISIPHOM, 0
TEPMOJIMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUUYECKUX
peakIuii, 0 XUMUIECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTeMaX, 00 00mmx
HAaYYHBIX MPUHIMIIAX XUMHYECKOTO TTPOU3BO/ICTBA;

dbopmupoBaHre y o0OydalOImMMUXCA OCO3HAHHOTO TIOHUMAaHHUsA BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKUX 3HAHMK Ui OOBSCHEHUS KIIOYEBBIX HACH H MpobiemM
COBPEMEHHON XWMHH, JJIs OOBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUH, HUMEIOIINUX
€CTECTBEHHO-HAyYHYIO IIPUPOJy; TPaMOTHOTO peIIeHUsS TMpoOJeM, CBSI3aHHBIX C
XUMHEH, TMPOrHO3UPOBAHMS, aHAIM3a M OLEHKH C TMO3UIUH DKOJOTUYECKOMN
0€301MacCHOCTH TOCJICICTBHI OBITOBOM M IPOW3BOJICTBEHHOM ICATEIBPHOCTH YEJIOBEKa,
CBSI3aHHONW C XUMHYECKHM IIPOM3BOJICTBOM, HCIIOJb30BAHHEM H IepepaboTKOn
BEILIECTB;

yriayOlieHne TpeACTaBIeHUH O HAy4YHBIX METOJaxX IO3HaHUs, HEOOXOIUMBIX s
MpUOOpETEHUsI YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUECKUX
SIBICHUM, HWMEIOIIMX MECTO B IPUPOAE, B IPAKTUYECKOW JEATEIBHOCTH U
MOBCEIHEBHOM KM3HH.

B muane peanuzanuM NepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BUBAIOLINX (DYHKIHMA
LEJIOCTHOM CHUCTEMBI CcpeHero ooOmiero oOpa3oBaHUs MPH HW3YYEHHM IpeaMeTa «XUMUsS» Ha
yri1yOJa€HHOM YpOBHE 0CO0YIO aKTyalbHOCTh MPHOOPETAIOT TaKHE LENN U 3a/1a4H, KakK:

BOCIIMTaAHHUC y6e)KI[éHHOCTI/I B II03HAaBAaE€MOCTU SBJICHHI Npupoabl, YBAKCHUSA K
nponeccy TBOpUCCTBA B obOmacTu TCOPCTUUCCKUX U MNPHUKIATHBIX HCCIIeNOBaHUN B
XUMUU, (I)OpMHpOBaHI/IC MHPOBO33pCHHA, COOTBECTCTBYHOIIECTO COBPEMCHHOMY YPOBHIO
Pa3BUTHUA HAYKU,



® pa3BUTHE MOTUBALMHM K OOYUYEHHUIO M TMO3HAHUIO, CIIOCOOHOCTEM K CaAaMOKOHTPOIIO U
CaMOBOCTIMUTAHHUIO HAa OCHOBE YCBOCHHSI OOIIEUYEIOBEUECKUX IIECHHOCTEH;

® PpPa3BUTHC IIO3HABATCIIbHbBIX HHTCPCCOB, HUHTCIJIJICKTYaJIbHbIX u TBOPYCCKUX
CHOCOOHOCTEH o0Oydaromuxcs, (HopMHpPOBAaHUE y HUX CO3HATEILHOTO OTHOIIEHHS K
caMo00pa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
podecCHOHATBHON M OOIIECTBEHHOUW JeATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HU;

e (dopMupoBaHHE yMEHHI M HaBBIKOB Pa3yMHOTO IPHPOJIONOIB30BAHMS, Pa3BUTHE
9KOJIOTUYECKOM  KYJIbTYpbl,  IpPUOOpETeHHE  OMNbiTa  OOIIECTBEHHO-TIOJE3HOM
3KOJIOTUYECKOU IESITENBHOCTH.

OO0uree 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHMs] XMMHUHU Ha YriayOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZIEIIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooodpasuu
OPraHUYEeCKUX COCTUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroMa Yriepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsI3b B OPraHMYECKUX COEIUHEHMSIX.
Tunsl rubpuan3anuu aToMHbIXOpOUTANEel yriepona. MexaHusMbl oOpa3oBaHUSI KOBAJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, 6- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOJHOM pajuKaie, Hykieoduie u eKTpodue.

Teopust crpoeHuss opraHuuyeckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUS OPraHUYECKUX COEAMHEHUN.
MounekynspHble W CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpPMYIbl pa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTrHas. M3omepusa. Buuael wn3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAA. JJEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dYDPEKTH).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsaTHE 0 QYHKITMOHATBLHOM
rpynne. ['omonorus. ['omonornyeckue psapl. CucteMaTnyeckas HOMEHKIATypa OpPraHUYECKUX
coequaeHnit (IUPAC) u TpuBnanbpHbIC Ha3BaHUS OTACIBHBIX MPEJICTaBUTEIICH.

OcobOennoct u  KiaccupuKanus  OpraHMYecKuxX  peakuuid.  OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCIEepUMEHTAIbHBIE METObl U3YYEHHUsI BEIIECTB M UX IMPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4YecKuX BEIIECTB U MaTepualaMyd Ha UX OCHOBE, OIBITHI 10 MPEBPAILCHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUiaBieHUE, OOyIJIMBaHHE U  TOPEHHE),
KOHCTPYHPOBAHHME MOJIEJIEH MOJIEKYJI OPIraHMYECKUX BEILIECTB.

YraeBogopoanl.

Ankanbl. ['omonoruyeckuit psif ajakaHoB, oOmias Gopmyia, HOMEHKJIATypa U U30MEpHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYN alKaHOB, SP -THOPHIM3AIIS ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ousnueckue CBOICTBa alKaHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, JETHIPUPOBAHMS,
LUKIW3alAY, THMpOJIN3a, KpekuHra, ropeHus. llpeacraBneHue o MexaHHM3ME peakuui
pasuKaIbHOTO 3aMELICHHUS.

Haxosxnenue B npuposae. CriocoObl MOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U uzoMmepus. OCOOEHHOCTH CTPOECHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (IMKIIOTEHTaH,
[UKJIOreKCaH) MUKI0aIKaHOB. CriocoObl MOTy4YeHUsl M IPUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMonornueckuii psii ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY/ ATKEHOB, SP°-THOPHIM3AIMs aTOMHBIX OpOHTAIeit
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTprueckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOMCTBA: PpPEaKUUMU IMPUCOCAUHEHUS, 3AMELICHUS B (.-



IIOJIOKEHUE TIPU ABOMHOW CBA3HM, NOJMMEpPHU3alMU U OKucieHHs. IIpaBuno MapkoBHHKOBaA.
KavecTBeHHbBIE peakiiuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYYEHHUS M IPIMEHEHHUE AIKESHOB.

Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONPsDKEHHBIC,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHMS W XHUMHYECKHX CBOMCTB
conpspKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lonmmepusanus CONpsKEHHBIX JMEHOB.
CriocoObI mosTy4eHHst 1 IPUMEHEHHE alIKaHEeHOB.

Ankunbl. ['oMonorndeckuii psifi amkWHOB, o0mas Gopmyia, HOMEHKIIATYpa U H30MEpPHS.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKWHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutanedi yriepoma. PuznyecKue CBONCTBA AJKHHOB. XHMHYECKHE CBOWCTBA: PEAKIIUU
MPUCOEUHEHMS], AUMEpU3allid U TpUMEpHU3aluu, okuciaeHus. KucioTHele cBOMCTBA alKHUHOB,
HMMEIOLUX KOHIEBYIO TPOIHYIO CBsA3b. KauecTBeHHBbIE peakiuy Ha TPOHHYIO CBs3b. CrocoObl
MOJIy4Y€HUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopobl (apeHsl). ['omonornyeckuii psit apeHoB, ooas popmyia,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbI OeH30J1a.
Ouznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: PEeaKIUuu
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUHd MpUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [Ipeacrapienue 00 opueHTHpYIOLEM ASHCTBUM 3aMECTUTENeH
B OEH30JIbHOM KOJIblI€ Ha MPHUMEpe AJKWIBHBIX PaUKaIoOB, KapOOKCUILHOU, THIPOKCUIBHOM,
aMMHO- M HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB CTHpOJIA.
[Tonmumepuzamuss  crupona.  CrocoObl  MOMyY4eHUs] M NPUMEHEHHE  apOMaTHYECKUX
YTIIEBOAOPOJOB.

[Ipuponnsiit ra3. I[lonyrasie HedTsHBIE Ta3pl. HedTh u €€ mpoucxoxnenue. KaMmeHHbIN
YIroJib M TPOJIYKTHI €ro mepepadoTku. CrnocoObl mepepadOTKH HEPTH: MEpPEeroHKa, KPEeKHHT
(TepMuYeCcKul, KaTanmuTudeckuii), pudopmunr, nmupoiu3. [IpoaykTel nepepaboTku HedTH, UX
IIPUMEHEHHE B IIPOMBIIIJIEHHOCTU U B OBITY.

I'enernyeckas CBA3b MEXKIY PAa3IMYHBIMU KIIACCAMH YTJIEBOAOPOJIOB.

ONEKTPOHHOE CTPOEHUE TaJIOrCHIIPOU3BOAHBIX YINIEBOJOPOAOB. Peakuuu 3amerneHus
raJJoreHa Ha TUAPOKCOTPYNIy, HUTPOIPYIIy, LHaHOTpyIIy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOIO M  CHOMPTOBOrO  pacTBopa IIEnoud. Bsaumopeiictue
JUTajJoreHaJIKaHOB ¢ MarHueM M LMHKOM. [IoHATHE O MEeTalsIoOpraHM4ecKHX COCIUHECHHSX.
Hcnonp3oBaHue TraloOr€HIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TE€XHUKE M IPH CHHTE3€
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX [PEBPAILCHUN: H3Y4YECHHE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPMMOCTH),  KaueCTBEHHBIX  peakUuit
YTJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
IIepMaHraHaTa Kajus, B3aUMOJEHCTBHE AaUETWIEHAa ¢ aMMHMAauHbIM pPAacTBOPOM OKcHIa
cepebpa(l)), kauecTBeHHOE OOHapy)XKEHHE YIJIepoJa W BOJOpOJia B OPraHMYECKHX BEIECTBaXx,
MOJIydeHHEe ATUJIEHa U H3Y4YEeHUE €ro CBOWCTB, O3HaKOMJIeHHe ¢ KoJulekuusmu «HedTs» u
«Yromb», ¢ oOpaslamMu IjjactMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIJI€BOIOPOIOB U TaJIOTEHIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xamme oprannyeckue coeIMHEHUs.

IIpenensuble ogHOaTOMHBbIE cnupThl. CTpoeHue MoJeKyad (Ha INpUMEPE METaHoJa U
sTanosa). ['omonoruueckuii psj, oduas popmyna, u3oMepus, HOMEHKIATypa U Kiaccudukaus.
@u3nyecKkue CBOICTBA MNPEIEIbHBIX OJHOATOMHBIX CHMPTOB. BomoponHble CB3M MeEXay



MOJIEKYyJIaMH ~ CIHUPTOB. XHMMHYECKHE CBOMCTBA: pEAKIMU 3aMEIICHUS, JETUpaTalui,
OKHUCJICHUS, B3aUMO/ICHCTBUE C OPraHUYECKUMHU U HEOPraHWnYeCcKUMH Kuciotamu. KauectBennas
peakuus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJIa M METAaHOJIA HAa OPraHU3M YeJIOBEKa.
CriocoObl MOJTy4eHUs: U TPUMEHEHUE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3MUSCKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUICHTJIMKOJb W DIHIEpUH. PuU3NUecKrue W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICUCTBHE C OPraHMYEeCKMMHU M HEOPraHMYEeCKUMU
KHCJIOTaMH, Ka4eCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIC cnupThl. [IpencraBienue o mMexaHusme
peakuuii HykieopmibHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enoi. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB (eHosna. KauecTBeHHbIE
peakuuu Ha ¢eHon. Tokcumunocth ¢deHona. CrnocoObl TONydyeHUS W TpUMEHEHHe (eHoa.
®denonpopmanbaeTuHas CMOJIA.

KapOonunpHbie COENWHEHHS] — aNbJACTHABI W KETOHBL JIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW Tpynmbl. ['oMollorHueckre psbl albIeruj0B M KETOHOB, o0mas Qopmyina,
n3oMepusd U HOMeHKiIarypa. Du3znueckue CBOWCTBA AJbJAECTUIOB W KETOHOB. XWMHYECKHE
CBOWCTBA aIbJETUJOB W KETOHOB: peakuuu npucoequHeHnsd. OKHCIEHUE aJbIeTrHIoB,
KauyeCTBEHHbIE PEaKIMH Ha anbaerujpl. CrocoObl MOJy4eHUS M NMPUMEHEHHE ajlbJAETHA0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HoMmeHKIaTypa. dusnueckwe CBOMCTBA OJHOOCHOBHBIX
MpeebHbBIX KapOOHOBBIX KHCIOT. BomoponaHbie CBA3M MEXAy MOJIEKylIaMu KapOOHOBBIX
KHCTIOT. XUMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepudUKaluM, PEaKiuu C
ydacTUeM YTieBOAOPOIHOTO panukana. OcoOEHHOCTU CBOMCTB MypaBbUHOUM KHCIOTHL. [loHsATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX 3upax. MHOroodpaszue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHbIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenut BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICMHOBAs, JUHO/NE8As, JUHONEHO08as KUCIOTHL. (CrnocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxublie >¢upbl. ['oMonorunueckuit psn, obuias Gopmyna, U30Mepus U HOMEHKIATYpa.
®u3nuecKkrue 1 XMMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCIIOHN U IIEJIOYHOM Cpefe.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHYECKHE CBOMCTBA KUPOB: TUIPOIHU3 B KUCIOW U
ienoyHoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEACTbHBIX )KHUPHBIX
KHUCIIOT. JKupbl B IpUPOJE.

MBpbIJ14 Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT, X MOFOIIIEE ACHCTBUE.

OOmiass xapakTtepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, TU- H
noynMcaxapuabl). MoHocaxapupl: TJIIOK03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
dus3nyeckue CBOMCTBA M HaxoxaeHue B npupone. DorocuHTe3. XHUMHYECKHE CBOWMCTBA
[JIIOKO3bl: PEAKIMU C Y4YacCTHEM CHOUPTOBBIX U  aJNbJETHJAHOM TpYII, COUPTOBOE U
MOJIOYHOKHCTIOEe Opokenue. [IpuMeHeHue TIIOKO3bI, €€ 3HaUYe€HHWE B IKU3HEACATEIHLHOCTH
opranusma. Jlucaxapuawl: caxapo3a, MajabTO3a M JIAKTO3a. BoccTaHaBIuBawIINE U
HEBOCCTAHABJIMBAIOLME Jucaxapubpl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u



npuMmeHenue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M Leiunoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TJUMKOIeHa M Le/uitosio3bl. du3nueckue CBOHCTBAa Kpaxmajga U LEJUIIOJIO03BL
XUMHUYECKME CBOMCTBA Kpaxmaja: TMIApOJIA3, KAYECTBEHHAs PEakius ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA LEJUTIONIO3bI: THAPOJIH3, TOTydeHHE 3()UpoB 1euTto036l. TIoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAJIbHBIE METOJbl M3YyYEHHs] BELIECTB U HMX IPEBPALLEHUI: pacTBOPUMOCTH
pa3IMyYHbIX CHUPTOB B BOJE, B3aMMOJEHCTBHE 3TaHOIA C HATPUEM, OKHUCIIEHHUE STHIIOBOTO
CoupTa B aJbAETU] Ha pacKaJIEHHOM METHOW IPOBOJIOKE, OKUCJIEHHME HTUJIOBOIO CIHpTa
JUXPOMATOM Kayus (BO3MOYKHO MCIOJIb30BAaHUE BHUJIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMM Ha
anpserusl (¢ ruapoxkcunom auammuncepeopa(l) u ruapoxcunom meau(Il)), peakuus rnunepuHa
¢ runpokcusiom meau(ll), xumuyeckue cBoicTBa pacTBOpa yKCYCHOM KUCIIOTHI, B3aUMOJIEHCTBHE
pactBopa TIOK03bI ¢ Tuapokcuaom meau(ll), B3aumonelicTBre Kpaxmaia ¢ HOJOM, PEIICHUE
AKCIEPUMEHTAIbHBIX 33]a4 10 TeMaM «CrnupThl U deHouby, «KapboHoBbie KHUCIOTHI. ClI0XKHbBIE
3hUpPH.

A3oTcoaep:kalme oprannyeckne coeiMHeHusl.

AMUHBI — OpraHudeckue Mpou3BOJAHBIE aMmMuaka. Kiaccudukanus  amMHHOB:
anudarryeckue U apomMaTHYeCcKue; NepBUYHbIE, BTOPUYHbIE U TpeTH4Hble. CTpOEHHE MOJIEKYIL,
obmas ¢opmyia, u3oMepus, HOMEHKIaTypa U (PU3NUECKHe CBOMCTBA. XUMHUYECKOE CBOWCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOWMCTBA, AJKWIMPOBAHUE, B3aUMOJCWCTBHUE MEPBUYHBIX
aAMUHOB C a30TUCTOMN KUCA0TOM. CoNM aKMIIaMMOHUS.

AHWIMH — IPEACTAaBUTENbL AMUHOB apoMaTuyeckoro psana. CtpoeHue aHuiavMHa. BzanmHoe
BIIUSIHUE TPYIIIl aTOMOB B MoJeKyie aHmwinHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIIMHA.
KauectBennsle peakuuu Ha aHWiIuH. CrnocoObl MOJMy4eHHUs W TpPUMEHEHHEe aaudaTHUYecKux
amuHOB. [lonyuenue anuIMHa U3 HUTPOOEH30IA.

AmuHOkucnotel. Homenknatypa wu  um3omepus. OrtaenbHble NOPEICTABUTENN O~
AMUHOKHCIIOT: TJIMUWH, aJlaHuH. Pr3ndeckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHWYEeCKUX COEIUHEHUU, peakius MOJMKOHACHCAIUH,
oOpa3oBaHue NENTHAHON CBsA3HU. buonornyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHJIOB.

benku xak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAsE M TpeTUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIU3, JEHATYpallks, KaueCTBEHHBIC PEaKIUu Ha
OemnKu.

DOKCIEepUMEHTAIbHBIE METOJIbl M3YYEHHMsI BEIECTB U HX IMPEBpAIICHUIl: PacTBOPEHHE
0€elKOB B BOJIE, JA€HATypals OElKOB MPU HarpeBaHUU, I[BETHbIE peakiMU Ha OeNKu, pelieHne
OKCHEPUMEHTAJIBHBIX 337ad IO TeMaM «A30TCOAEp)KAIUE OPraHUYECKUE COEAVHEHUS» U
«Pacrio3HaBaHMe OpraHM4ECKUX COECIUHEHUID.

BricokomosieKyIsipHbIe COeTHHEHMSA.

OcCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIVUHEHMI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAS MOJIeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3ALUs U TOJUKOHICHCALIHS.

[TonumepHslie MaTepHaJIb. ITnactmaccel (MONIMATHUIIEH, MOJIMIIPOITUJIEH,
MOJINBUHUIIXJIOPU, HOJIUCTUPOJL, MOJUMETUIIMETAKPUIIAT, MOJTUKApOOHATHI,
noJIMATUIIeHTepedTanaT). Y TUaM3anus u nepepaboTka MiacTuKa.



DnacToMepsl: HATypaJlbHBIM  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30TTPEHOBBIN) U CUIMKOHBI. Pe3unna.

Bosokna: HarypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIABCaH).

[Momumepsl  crienuanbHOTO  Ha3HavyeHUs (TeIOH, KeBiap, AJIEKTPOIPOBOJISAIINE
[IOJIUMEPBI, OHOpa3IaraeMble OJUMEPHI).

DKCIepUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MPEBpAlllEHUIl: 03HAKOMJICHUE C
oOpa3laMu TMPHUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHHE
AKCIEPUMEHTAIbHBIX 331a4 10 TeMe «Pacro3HaBaHue MIIaCTMACC U BOJIOKOH.

Pacuérnele 3amaum.

Haxoxnaenne MonexyaspHOid popMyiibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJSLIUX B €r0 COCTaB, HAXOXKJICHHE MOJIEKYJISPHOW (OpPMYJbl OpraHUYECKOTo
coeMHEHUsT o0 Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) IPOYKTOB peaklUy W/WIN UCXOJIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOU opMyIbl
OpraHMYECKOT0 BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CHOCOOOB MOJIy4eHUS,
oTpe/iesieHUe JI0JIM BBIXOJA MPOJIyKTa PEAKIIMH OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MexnpeIMETHBIX CBA3€d NPU U3y4EHUM OopraHndeckod xumuu B 10 kimacce
OCYILIECTBIISIETCSl Yepe3 HUCMOJb30BaHWE KaK OOLIUMX EeCTECTBEHHO-HAYYHBIX MOHSTHM, TaK U
MOHSATUN, IPUHATHIX B OTAEIBHBIX PEIMETAaX €CTECTBEHHO-HAYYHOTO LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBbIE TOHATHA: SIBJICHHE, Hay4dyHbIH (akT, TUIOTE3a, TEOpus,
3aKOH, aHajM3, CHHTE3, Kiaccudukanus, HaOMOACHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEb,
MO/JIETMPOBAHHUE.

®usnka: marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTUYECKUM
YpOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3WYECKHE BEIMYUHBI,
€AVMHULBI U3MEPEHUS, CKOPOCTb, SHEPTHUsl, Macca.

buonorus: kierka, opranusM, sKocuctema, 6uochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTaHUA, OpokeHUe, (OTOCHHTE3, IbIXaHHUE, OCINKH,
YTJIEBOJIbI, )KUPbI, HYKJI€MHOBbBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIAEMBbIE, TOTUIHBO.

TexHOoNorus: NMUIIEBbIE MPOAYKTHI, OCHOBbI PallMOHAIBHOTO MUTAHUS, MOIOIIUE CPEACTBA,
MaTtepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JHMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHSA IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeJHEro ooiiero ooOpa3oBaHus
BBIJICJICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJarOIIMMHUCS POCCHIUCKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAaMOCTOSITEIbHOCTH U CAMOOIPEIENIECHUIO;
HaJIM4yue MOTHUBAlUM K  OOY4EHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATBCA MPHHATBIMU B O6HIGCTBC InpaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, SKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH LI€JIM U CTPOUTDH KU3HEHHBIE
IIJTaHBbI.

JIngHOCTHBIEC pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPAKAIOT cPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENIBHON U MPAKTUYECKOH JEeSITeNbHOCTH 00YYaroIMXCsl B MPOLIECCe peann3au
00pa3zoBaTebHON JEATETHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPAKAT CHOPMHUPOBAHHOCTH
OTIbITa MMO3HABATENIBHON U MPAKTUYECKOH JEeSITeNbHOCTH 00YYaroIMXCs B MPOLIECCe peann3auu
00pa3oBaTeNIbHOM 1eATENBHOCTH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YyJaroIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPE/ICTaBJICHUs] O COLMAIbHBIX HOPMAax M IMpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 33/1a4, BHIOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
P aHAJN3€ PA3JIMYHbIX BUIOB YUeOHOM JEATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY M HAYyYHOMY HACIEIHI0 OTEUYECTBEHHOU
XUMHH;

YBOXEHHS K MPOIIECCy TBOPUECTBA B OOJIACTUM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yJbTaT UIMTEIbHBIX HaONIOICHUH,
KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YYE€HBIX U MTPAKTHKOB;

WHTEpeca ¥ TMO3HABATENbHBIX MOTHBOB B TOJYYEHHH U TMOCIEAYIOIIEM aHalu3e
MH(OPMAIIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJEHME U TOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YIETOM OCO3HAHUS TIOCIEACTBUI MOCTYIKOB;

4) popMupoOBaHNS KYJbTYPhI 310POBbS:



MOHMMAaHUS LIEHHOCTEH 310poBOr0 M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuiI OE30TACHOTO OOpaIeHUs] ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOMN
KU3HH, B TPYJIOBOU JESATEIHLHOCTH;

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI WHIWBUIYAILHOTO M KOJUIGKTMBHOTO 0€301acHOTrO
TOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJCACTBUN U HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIbCKON JEATEIHHOCTH,
00I11IEeCTBEHHO TMOJIE3HOM, TBOPUYECKOHN U APYrUX BUAAX JEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM TNPAKTUYSCKUX 3a/ad COLUAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY H3YUYCHHIO MPOQECCUi pa3InyHOrO Pojia, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHS IPEIMETHBIX 3HAHUHN TT0 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yabTaTaM TPYJA0BOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOM TPACKTOPUU OOpa3oBaHUA,
Oynymiei mpodeccun U pearn3anuu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBA;

6) K0JIOTNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€J1ecO00pa3HOro OTHOIIEHHUS K MPHUPOJAE KaK MCTOYHUKY CYIIECTBOBaHUS
JKM3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aLHOTO XapakTepa SKOJIOTHYECKUX MPoOieM, BIUSHUS 3KOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOIOIIOJIB30BAHNUS;

aKTUBHOTO HEMPHUATHS NEHCTBHI, MPHUHOCSIIMX Bpel OKpYXKarolled HpUpOJHOI cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPEeIIpUHUMAEMBIX
JICCTBUN U MPEJOTBPpAIIATh HX;

HaJIM4Yus PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYPbI, OIBITa
NESITebHOCTH  JKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(poOuu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OIIECTBEHHOH MPAKTUKH;

MOHUMAaHM CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUSI 00 OKpYKAIOIIEM
MHpE KaK O €JIMHCTBE MPUPOJbI M YEJIOBEKA, B MO3HAHMMU TMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny mpoosieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XMMHH JUIs COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOU POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaTbHOM
KYJIBTYPBI, B PELIEHUH TI00abHBIX TPOOJIEM YCTONYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOA,
SHEPreTHYECKON, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHEI,



00eCreYeHn! YCIOBHIA YCIENTHOTO TPYy/a M SKOJOTHUECKH KOM(POPTHON JKU3HH KAXKIOTO YeHA
0O0IIIeCTBA;

€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB IIO3HAHHUS,
HCIOJIb3YeMBIX B €CTECTBECHHBIX HAYKaX, CIIOCOOHOCTH MCIOJB30BATh MOJTy4aeMble 3HAHUS IS
aHaJIM3a W OOBSCHEHUsS SIBJICHHHA OKPYKAIOIIETO MHPA W TPOUCXOMANIUX B HEM W3MCHEHUH,
YMEHHS JIelaTh 000CHOBAaHHBIC 3aKITFOUYCHUS HA OCHOBE HAYYHBIX ()AaKTOB U MMCIOIIMXCS TAHHBIX
C TICJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO MCTIOIh30BaTh XUMHUYECKUE 3HAHUS JUTSI pEIICHUS TTPOOIeM
B PCATBHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO, HCCIIE0BATEIHCKOM JISATEIILHOCTH,

TOTOBHOCTH WM CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iuuHbIX chepax mpodecCHOHATHLHOU
NS TEITEHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3yNbTaThl OCBOSHHS MPOTPaMMBI MO0 XMMHUHU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCS MEXKAUCIUILTHHAPHBIC
(MeXnpeaMeTHbIC) 00IeHaYYHbIC TTOHATHS, OTPAXKAIONIHE [IETOCTHOCTh HAYYHOH KapTHHBI MHpa
U cner(pUKy METOZI0B NO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJCHUE, MPOLECC, CUCTEMa, HAayYHBIH (aKT, MPHUHIMUII, THUIOTe3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOIIOICHUE, N3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);

yYHUBEpCaJbHbIE  yd4eOHbIe  JeiicTBHs  (TIO3HABAaTelbHBIE,  KOMMYHUKATHBHBIC,
perynsTuBHbIE), oOecreunBaonme (GopMupoBaHHe (QYHKIMOHAIBHONH T'PaMOTHOCTH U
COLMAIBHOM KOMITETEHIMH 00yYarOIuXCs;

CIOCOOHOCTh  OOYYAIOIIMXCS  KMCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCHIHUILUIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC Yy4eOHbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MeranpeaqMeTHbIe pe3yJabTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU M PETYISTUBHBIMHU JICHCTBUSIMH.

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO (pOpMyNIHpOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh LeNn JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HUX JOCTHXKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMH LIEJISIMH;

WCIIOJb30BaTh MPU OCBOCHUM 3HAHUM NTPUEMBI JIOTMUECKOTO MBIIIJICHUS: BBIICIATH
XapaKTepHble TMPU3HAKKM TOHATHI M YCTaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHITHS T 00BSICHEHUS OTJENbHBIX (DaKTOB U SABICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEaKLUii;



yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKHUE PACCY)KICHHsS (MHIYKTUBHBIC, JECAyKTUBHBIC, IO AaHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

MPUMEHATH B TPOILIECCEe MO3HAHMS HUCIIOJIb3YeMble B XUMHUHU CHMBOJUYECKHE (3HAKOBBIC)
MO/IENH, TIPE0OpPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMyla, YpaBHEHHE XUMHUYECKOW peakIud — TPU pPEHICHHH Y4eOHBIX
MO3HABATENBHBIX W NMPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHBIC MOJEIBHHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BATENbCKUE € CTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopmynmHupoBaTh TENW W 3aJadd  HMCCJIEIOBAHUS, WCIOJIB30BaTh IMOCTABJICHHBIE W
CaMOCTOSITENIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHUS M OCHOBHI
st (POPMUPOBAHUS THIIOTE3HI 1O MPOBEPKE MPABUIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITEIIHOTO IUIAHWPOBAHUS ¥ TIPOBEICHHS YUYCHUYCCKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/NATh 32 XOJOM IpOIlecca, CaMOCTOSITEITFHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (GopMynHpoBaTh OOOOIMIEHHS W BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHUS, COCTABIISITH 0OOCHOBAHHBIN OTUET O MPOJICITaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHHYECKOW MCCIEIOBATEILCKOW W TPOEKTHOW JIESITEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHHOMY IOUCKY METOJOB PELIEHU s
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (HAy4YHO-MOMYJISpHAs
JuTepaTypa XMMHYECKOIO COJepXaHHs, CIpaBOYHbIE MocoOus, pecypcel HHTepHeTa),
aHAJIM3UPOBaTh HMH(GOPMALIMIO PA3NIUYHBIX BUIOB U (OpPM NPEICTABICHUSA, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIe METOJbl IMPHU TMOUCKE U OoTOOpe
uHdopMalnuy, He0OXOAUMOM /7Sl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIB30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (hOpPMY TMpeIcTaBiIeHUs] HHPOPMAIHH (CXEMBbI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayeCcTBE CpeACTBA HpHU paboTe C XUMHUYECKOH
uHbopManuei: NPUMEHATh MeEXIpeAMeTHble ((pU3MUYecKue W MaTeMaTH4YecKHe) 3HaKd U
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATJIAAHOCTHU.

KoMMmyHukaTHBHBIC YHHBEpCAIbHbIE y4eOHbIE JeHCTBUA:



3aJ1aBaTh BOMIPOCHI IO CYIIECTBY 00CYK/Ia€MOI TEMBI B X0JI¢ TUAJIOTA U/WJIH JTUCKYCCHUH,
BBICKa3bIBaTh UJCH, q)OpMy.HI/IpOBaTL CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJITHCHUA
MPEI0KEHHOM 3a/1a4H;

BBICTYIIATH C Hpe3eHTaHH€ﬁ PE3YIbTATOB MO3HABATEIILHOU ACATCIIBHOCTH, IMOJYYCHHBIX
CaMOCTOATCIIbBHO HWJIMX COBMECTHO CO CBCPCTHHUKAMHW IIpW  BBIIIOJJHCHHU XHUMHUYCCKOI'O
AKCIIEPUMEHTA, TPAKTUYECKON pabOThl IO HCCICAOBAHUIO CBOMCTB H3Y4aeMBIX BEIIECTB,
peaim3anuy y9eOHOTO TPOEKTa, W (OPMYITHPOBATH BBIBOJBI IO PE3yIbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUH IMyTEM COTJIaCOBAHUS MO3UIMNA B X07€ 00CYX/IeHUsI 1 0OMEHa MHEHUSIMH.

PerJIHTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁl—lble JaelcTBHUA:

CaMOCTOSITENIbHO TJIAaHUPOBATh U OCYILECTBISATH CBOIO IMO3HABATENIbHYIO JIEATEIBHOCTD,
ompezenss e€ UeNu U 3a/a4M, KOHTPOJIUPOBATh M IO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
npeajgaraeMblii aaropuT™ ASWCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO UX PEIIeHUs C YYETOM IMOTyYeHHUsS] HOBBIX 3HAHUI O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HA OCHOBE CAMOAHAJIM3a i CAaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI TI0 XHMHHU Ha YriyOJIEHHOM YpOBHE Ha
YpPOBHE CpeaHero oodmiero oOpa3oBaHUs BKIIOUYAIOT cCrenupUYecKrue I yaeOHOTo mpeaMera
«XUMUS» HAy4dHbIC 3HAHUS, YMEHHsI M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIIPETAIMH H
peoOpa30BaHUIO0 3HAHUMA, BUIBI JCATEILHOCTH 10 TOJYYEHHIO HOBOTO 3HAHUS U MPUMECHEHHUIO
3HaHUH B Pa3IMYHBIX YYCOHBIX CHUTYaIMsIX, a TAaK)KE B PEaJbHBIX JKU3HCHHBIX CHUTYaIIHSX,
CBSI3aHHBIX C XUMHEH. B mporpamme Mo XMMHU TpPEAMETHBIC PE3yIbTaThl MPEICTABICHBI IO
roJilaM U3y4eHHsI.

10 KITIACC

[IpeameTHbie pe3ynbTaThl 0CBOEHUS Kypca «OpraHudyeckas XUMMUs» OTPaXaroT:

cOpPMUPOBAHHOCTh MPEACTABICHHUI: O MECTe W 3HAYEHUU OPraHMYeCKOM XUMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ poJii B 00€CIIeYeHUH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA B
pelieHn MpoOIeM HKOJIOTHUYECKOM, HEPreTUYecCKO U MUIEeBONH 0e30MacHOCTH, B Pa3BUTUU
MEIHIIMHBI, CO3JaHUM HOBBIX MAaTEpPHANiOB, HOBBIX HCTOYHHUKOB DJHEPTHH, B OOECICUCHHUH
paIMOHAaIBLHOTO MPHUPOIOTIONB30BaHUS, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YeloBeKa, a TakKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEE;

BJIaJICHUE CHUCTEMOW XUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJArarouue
MOHATUS — XUMHUECKHI 3JICMEHT, aToM, SJpO M 3JCKTpOHHas o0oJiouka atoma, s-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHMSI aTOMa, THOpHUIU3AlUs aTOMHBIX
opOuTanei, MOH, MOJIEKYNa, BaJCHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb OKHUCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJSIPHBIM OO0BEM, YIJIEPOJIHBIN CKEJeT,
(GyHKUIMOHATBHAS TPYIA, pajuKal, CTPYKTypHble (opMynbl (pa3BEPHYTHIC, COKpalIEHHBIE,



CKEJIETHBIC), W30MEpHUsl CTPYKTYypHas W MPOCTPAHCTBEHHAs (reoMeTpuyecKasi, ONTHYECKas),
M30MEpBl, TOMOJIOTMUECKUN psAZl, TOMOJIOTH, YIJI€BOAOPOAIbI, KHUCIOPOJA- U a30TCOJAECpIKalUe
OpraHWYECKUE COCAMHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHbBIC
COCIMHEHUS; TEOpUH, 3aKoHbI (nmepuoauveckuit 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemiecTB A. M. byriepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHUsT M TMPEBpPALICHUS DSHEPIHM TNPU XUMUYECKUX PEaKUUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MUPOBO33PEHUECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEJACTABICHUS O MEXaHM3Max
XUMUYECKUX PEaKIUH, TEPMOAUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, 0 B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJICKyJaxX (MHIYKTHBHBIN U
Me3oMmepHbii A dexTs, opueHTanThl | u Il poxa); daxronoruvyeckue cBeneHUs O CBOMCTBAX,
COCTaBe, MOJy4eHUU U O€30MaCHOM HCIIOJIb30BAHUU BAKHEHUIITUX OPTAaHUUECKHUX BEIIECTB B OBITY
U TPAKTHYECKOM JIEATEIbHOCTH 4YEJIOBEKAa, OONIMX HAyYHBIX MPUHIHMIAX XUMHUYECKOTO
MPOM3BO/ICTBA (HA IPUMEPE MTPOU3BOJICTBA METAHOJIa, TepepaboTKu HEPTH);

chOpMUPOBAHHOCTh ~ YMEHHWMW:  BBIABJIATH  XapakTEpPHBbIC  TMPU3HAKK  TOHSITHH,
YCTaHaBIWBATHUX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE TMOHSATHS TPH OMHUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHU;

c(OpMUPOBAHHOCTh YMEHHII:

HCIO0JIb30BAaTh XMMHYECKYIO CHUMBOJIMKY JUIsl COCTABICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBIIAITh ypaBHEHHUsS] XUMHUYECKHMX pEakIuid U pacKpelBaTb HX CYIIHOCTE!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil MOCPEICTBOM COCTABJIEHUS  3JIEKTPOHHOTO
OanmaHca 3THUX peakUui, peakiuii HMOHHOTO oOMeHa MyTEM COCTaBJICHMSI HMX IMOJHBIX H
COKpAIIEHHBIX MOHHBIX YPABHEHHIA;

M3rOTAaBJIMBATh MOJETH MOJIEKYJ OpPraHMYECKHUX BEIIeCTB [UIs WJUIIOCTpAIllUU  HX
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAAICKHOCTh U3YYEHHBIX OPraHUUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K ONpeAeIEHHOMY KJaccy/Tpylie COeIMHEHUN, 1aBaTh UM
Ha3BaHus No cuctemarndeckoit HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BAHUS
JUIS  OTAETBHBIX TMPEJACTaBUTENEH OPraHUYeCKUX BEIIECTB (STWJIEH, AaleTHJIeH, TOIYyoll,
[JIMLEPUH, DSTUJICHIJINKONb, (eHos, QopMmanpiaeru, ameraabAeruil, aleToH, MypaBbHHAS
KHCIIOTa, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MajJbMUTHHOBAs KHUCIOTHI, TJIMIIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIUH, TUBUHUIL, U30TPEH, XJIOPOIIPEH, CTUPOI U JPYyrue);

chOpPMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUA XUMHUYECKOW CBS3M B OpPraHUYECKHUX
coenMHEeHUsX (KOBaJICHTHAs U HOHHAS CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

chOpMUPOBAHHOCTh YMEHUS TPHUMEHATH TOJOXKEHHUS TEOPUU CTPOSHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa [ist 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS;

chOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpOCHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
AJIKaHOB, LMKIIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AJKWHOB, apOMaTHYECKUX YIJIEBOJIOPOIOB,
CIUPTOB, ANbJETHIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEINHEHU 1 aMUHOB, aMHHOKHCIIOT, OETTKOB, YTIIeBOJOB (MOHO-, M- U TIOJIHCAXapuI0B),



WUIIOCTPUPOBATh TI'E€HETHUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHMSIMH COOTBETCTBYIOLIUX
XHUMUYECKUX PEaKIHi ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIAaTh Ha KOHKPETHBIX MpHUMeEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYEeCKHX COEAWHEHHMH OT KPAaTHOCTH M THIIA
KOBAJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPhS
(medTh, TPUPOAHBINA Ta3, yroijib), CIOCOOBI €ro mepepaboTKH M MPAKTUYECKOE MPUMEHEHUE
IIPOJIYKTOB IE€pepadOTKH;

c(OPMHUPOBAHHOCTh BJAJICHHUSI CHCTEMOW 3HAaHHMH O EeCTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HaONIOIEHUH, W3MEPEHUHU, MOJEIUPOBAHUM, DOKCIEPUMEHTE (pealbHOM H
MBICJIEGHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS;

cOpPMUPOBAHHOCTh ~ YMEHHUS  NPUMEHATHOCHOBHBIE  OINEpalli  MBICIUTEIbHON
NEATENbHOCTH — aHAlIM3 U CHHTE3, CPaBHEHHME, O00OOILICHHME, CHCTEMAaTU3alLlUIO, BBISBICHUE
MIPUYMHHO-CIIEJICTBEHHBIX CBA3EH — JJIsl M3yUEHUsl CBOMCTB BEIIECTB U XUMHUUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHI1: BBISBIIATH B3aUMOCBSI3b XMMHUECKUX 3HAHUI C MOHATUSMHU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEIAMETOB [uid 0Oojiee OCO3HAHHOIO
MMOHUMAaHMs CYLIHOCTH MaTepHaJbHOTO €JMHCTBA MUpPA, MCIOJIB30BaTh CHCTEMHBIE 3HAHUS IO
OpraHMYeCcKON XUMUU AJIsi OOBSICHEHHS] U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4dHYIO PUPONY,

C(OPMHPOBAHHOCTh YMEHHUI: NPOBOJIUTH Pacu€Thl IO XUMHUYECKUM (opMynaaMm MU
YPaBHEHMSIM XUMHUYECKUX PEaKIMH C HMCIOJb30BaHHEM (PU3MUECKUX BEIMUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapPAKTEPH3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HaXOXKICHUIO XUMHUYECKOH (OpMyINbI BELIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

C(OPMHUPOBAHHOCTh YMEHMH: IPOTHO3MPOBATh, AHAJIW3UPOBATh U OLEHUBATH C MO3ULUHN
9KOJIOTUYECKON 0€30ImacHOCTH MOCHEACTBUS OBITOBOM M IPOM3BOJCTBEHHOM JEATEIBHOCTH
YeJoBeKa, CBSI3aHHOM ¢ MepepabOTKOM BELIECTB, MCIOJIb30BAThIIOIYYEHHbIE 3HAHUS Ul
IIPUHATHUS TPAMOTHBIX PEIICHUI Mpo0ieM B CUTYalUsX, CBA3AHHBIX C XUMUEH;

C(OPMHUPOBAHHOCTh YMEHUIl: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHMUYECKHH
HKCIEPUMEHT (IIOTy4YeHHE U U3y4eHHE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHbIE PEAKLIUU
YIJI€BOJOPOJOB PA3IMYHBIX KIACCOB M KHUCIOPOACOJCPXKAILIUX OPraHUYECKUX BEIIECTB,
pelieHre HKCIEPUMEHTANbHBIX 33/Jad [0 pPACHO3HABAHHUIO OPraHUYECKUX BEIIEeCTB) C
coOioieHueM MpaBuil  Oe30macHOro  oOpallleHHs C  BeUlecTBaMH U JIaOOPaTOPHBIM
oOopynoBanuemM, (opMyIHpoBaTh IIeNb MCCIEJOBAHUS, IMPEJICTAaBIATh B Pa3NIU4HON (opme
pE3yIBTaThl KCIIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX JI0CTOBEPHOCTD;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOmoaTh MpaBUiIa HKOJOTHUECKH 11€JIecO00pa3HOro MOBEACHHMS B OBITY M TPYAOBOM
JESTEIBHOCTH B ILEJIAX COXPAHEHHWS CBOErO 3I0POBbs, OKPYKAIOIIEH NPUPOIHON Cpelnspl U
JNOCTHKEHHS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHUYECKOIO AECWCTBUSI HAa JKUBBIE OPraHU3MBbl ONPEACIEHHBIX
OpraHMYECKUX BEILECTB, IOHUMAas cMblca nokazatens [T1K;

aHaJM3UpPOBaTh  11€J€COO0Pa3HOCTh  MPUMEHEHHS  OpPraHMYEeCKUX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHUSI PUCK-TIOJIB3a;



c(hOpPMHUPOBAHHOCTh YMCHHIA: OCYIIECTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(pOpMalUK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas M y4eOHO-HAy4dHas JUTEpaTypa, CpelCcTBa
MaccoBoil uH(popManuu, MHTepHET W JApyrue), KPUTHUECKH aHATM3UPOBATH XUMHUYECKYIO
nH(popMaInIo, mepepadarpiBaTh €€ U UCIOJIB30BATh B COOTBETCTBHH C IMOCTABJICHHON y4eOHOM
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHUSI OPraHUYECKUX COeqUHEHN A. M. 8 1 0 resh.edu.ru
byrneposa
Hroro mo pazmeny 8
Pa3znes 2.YriieBoaopoanbl
[IpenenbHbIe YrIeBOIOPOABI — AJKAHBL,
2.1 Peil a AOPOX 5 0 0 resh.edu.ru
LHUKJIOATIKAHBI
HenpenenbHbie yrieBo10pOIbl: AIKEHBI,
2.2 pel _ HOPOA 14 1 1 resh.edu.ru
AJKaJUEHBbI, ATIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8 1 0 resh.edu.ru
[IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U X
2.4 PHPOA y HOPOA 4 0 0 resh.edu.ru
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1 0 resh.edu.ru
Hroro no paszneny 35
Paspnen 3.Kucsaopoacoaep:xaniue oprannyecKkue coeJHHEHUs
3.1 Cnuptel. enon 11 1 1 resh.edu.ru
KapOoHumnbpHbIE COeTUHEHUS: allbIETUIBI U
3.2 P 8 AeTiA 21 1 1 resh.edu.ru

KCTOHBI. Kap6OHOBBIC KUCITOTHL. CIOKHEIS




a¢upsl. XKups

3.3 VYraeBo sl 9 resh.edu.ru
Hroro no pazneny 41
Pasnen 4.A30Tcoaep:kanye opraHnyecKue coeuHeHust

4.1 AMUHBI. AMUHOKHCIIOTBL. benku 12 resh.edu.ru
Hroro no pazgeny 12
Paspnen S.BbicokoMoJIeKy IsIpHbIE COeIMHEHUS

51 BbICOKOMOJIEKYIISIPHBIC COSTUHEHUS 6 resh.edu.ru
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi  o0paszoBaTesbHbIE
padoTsbI padoThI
pecypcsl
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XUMUH, TIPEJICTABICHUE O MHOTO00pa3uu 1 0 0 resh.edu.ru
OPraHNYEeCKUX COCTMHEHUIN
DNEeKTPOHHOE CTPOEHHUE aToMa yriepoja
2 (ocHOBHOE U BO30YKJIEHHOE COCTOSHHS). 1 0 0 resh.edu.ru
BanenTHble BO3MOKHOCTH aToma yriepojaa
XuMuyeckas CBSI3b B OpraHU4eCKHUX
coemHeHUsAX. MexaHu3Mbl 00pa3oBaHUs
3 . P 1 0 0 resh.edu.ru
KOBaJICHTHOM CBSI3H, CIOCOOBI pa3phiBa
CBs3eH
Teopus cTpoeHust OpraHU4ecKUX
4 P pv P 1 0 0 resh.edu.ru
coenqunenuit A. M. byriepoBa
Bunel uzomepun: cTpykrypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE
5 POCTp P 1 0 0 resh.edu.ru
3¢ deKTh B MOJIEKYJIaX OPraHuYeCKUX
COEUHEHNN
[IpencraBnenue o KiaccuGuUKaI 1
6 cucremarnueckas HomeHkiatypa (IUPAC) 1 0 0 resh.edu.ru
OpraHUYECKUX BEUIECTB
Knaccudukanus peakiuii B opraHu4eckon
7 ¢ P P 1 0 0 resh.edu.ru
XUMHH
CucremaTu3aius 1 0000IIeHne 3HAHUN IO
8 1 1 0 resh.edu.ru

TEMC




AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dhopmMyIa, HOMEHKIIATypa U H30MEpHs,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT

resh.edu.ru

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

resh.edu.ru

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl nosTyuyeHus: U IpUMEHEHUe
AJIKaHOB

resh.edu.ru

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMECHCHUC

resh.edu.ru

13

Pemenue pacu€rHpix 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOTO BEIIEeCTBA IT0 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. CucreMarusanus 1 0000IIeHnE
3HAHHH 10 TEME

resh.edu.ru

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 001mas
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CtpykTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

resh.edu.ru

15

du3nyecKkrue 1 XMUMHUYECKUE CBOWCTBA
ankeHoB. IIpaBuino MapkoBHHKOBA

resh.edu.ru

16

CrniocoObl nostyyeHus U NpUMEHEHUe
AJIKEHOB

resh.edu.ru

17

[IpakTtuyeckas padora Ne 1 o teme
"[lonmydeHne sTUIIEHA U U3YYEHHUE €TO

resh.edu.ru




CBOMCTB"

18

Pemrenne pac4€THbIX 3a1a4 Ha
OIIpeIeIEHUE MOJIEKYIIIPHON (hPOPMYJIBI
OPraHMYECKOr0 BEIIECTBA

resh.edu.ru

19

AnKaaueHbl: CONpsHKEHHBIE,
H30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.
Oco0eHHOCTH AJEKTPOHHOTO CTPOEHUS

resh.edu.ru

20

XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTUEHOB

resh.edu.ru

21

CriocoObl mosTyueHus: U IpUMeHEeHue
aIKaJNEeHOB

resh.edu.ru

22

AJIKWHBI: TOMOJIOTUYECKHUH PsJI, 001Ias
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
(u3uvecKue CBOMCTBA

resh.edu.ru

23

XHUMHWYECKHE CBOMCTBA aJIKMHOB

resh.edu.ru

24

KauecTBeHHbIE peakiy Ha TPOHHYIO CBSI3b

resh.edu.ru

25

CriocoObl MoTyueHus: U IpUMEHEHUe
QJIKHOB

resh.edu.ru

26

Pemenue 3agau: paC‘IéTbI IO YpaBHCHUIO
XUMHYECKOH pC€aKuuu

resh.edu.ru

27

Cucremaruzanuusa 1 0000IIeHHe 3HAHUN 110
TEME

resh.edu.ru

28

ApeHbl: TOMOJIOTUYECKUH P, oO11ast
(dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OeH30J1a U ToJIyou1a, UX (pU3NUecKue
CBOMCTBA

resh.edu.ru

29

XHMHUYECKHE CBOIMCTBA ApPCHOB: pCaKInn

resh.edu.ru




3aMCIICHUA

30

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
MIPUCOEAVHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oma

resh.edu.ru

31

OcCo0EHHOCTU XMMUYECKUX CBOMCTB
CTHpOJIa

resh.edu.ru

32

Pemrenne pacy€THbIX 3a1a4 HA
OIpeieIeHNne MOJIEKYIIIPHON (hOPMYJIBI
OPraHMYECKOr 0 BEIIECTBA

resh.edu.ru

33

CriocoObl mosTyueHus: U IpUMeHEeHue
apeHOB

resh.edu.ru

34

FeHeTI/I‘-IeCKaH CBA3b Me)K}Iy paSJ’II/I‘IHLIMI/I
KJIaccaMu yIIeBOI0POIOB

resh.edu.ru

35

PacuéTel Mo ypaBHEHUSM XUMUYECKUX
peaknuii. Cucremaruzarus u 00001eHne
3HAHUH 110 TEME

resh.edu.ru

36

[Ipuponnsriii ra3. [lomyrabie HeTSIHBIC
rasbl

resh.edu.ru

37

KaMeHHBIi yroyibs 1 IpOayKThl €ro
nepepaboTKu

resh.edu.ru

38

Hedtb 1 ciocoOsI €€ mepepaboTKH.
[TpuMeHeHHe POAYKTOB NEpepadOTKU
HedtH

resh.edu.ru

39

I'eneTnueckas cBA3b MCKAY pa3]IMYHbIMU
KjlacCaMU yrjieBo4opoa0oB

resh.edu.ru

40

["anoreHONPOU3BOTHBIE YTIICBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIHH
3aMeEIICHHUS TaJIOreHa

resh.edu.ru

41

JleficTBHe mIiea0UYeH Ha
rajoreHnpous3BoAHbIe. Bzaumopeiicteue

resh.edu.ru




JUrajJorcHaJiKkaHoB ¢ MaroHu€M 1M IIMHKOM

42

Cucremaruzanusa 1 0000IeHAE 3HAHUN 110
pazneny "YrieBonopoasr"

resh.edu.ru

43

KonTtponesHast pabota o Teme
"YrneBonoposr"

resh.edu.ru

44

[IpenensHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKUH psl, oOmias opmyna,
CTPOCHHUE MOJIEKYJI, H30MEpPHI,
HOMEHKJIaTypa, Kiiaccuukanus,
(uznueckue cBoicTBa

resh.edu.ru

45

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOATOMHBIX CITUPTOB

resh.edu.ru

46

CriocoObl mosTyueHus: U IpUMeHEeHue
OJIHOATOMHBIX CIIUPTOB

resh.edu.ru

47

[IpocTsie 3¢hupbl: HOMEHKIIATYpa U
Hn30Mepusi, 0COOCHHOCTH (PU3UIECKUX U
XUMUYECKUX CBOWCTB

resh.edu.ru

48

MHOTr0aToOMHBIE CIIUPTHI: ATHJICHIITMKOJIb U
TJIMIEPHH, UX PU3NUECKHE U XUMUUYECKHE
CBOMCTBaA

resh.edu.ru

49

CriocoOBbl MOJIY4YCHU U TPUMCECHCHUC
MHOI'0A@TOMHBIX CIIMPTOB

resh.edu.ru

50

@DeHoJI: CTPOCHUE MOJIEKYJIb, (PU3NYecKHe
cBoiicTBa. TOKCMUHOCTH (peHoIIa

resh.edu.ru

51

XuMHYecKue cBoicTBa (heHoa

resh.edu.ru

52

CrniocoObl nosTyyeHus U IpUMEHEHNe
(denona

resh.edu.ru

53

IIpakTtudeckas padora Ne 2. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"Criupthl 1 peHob"

resh.edu.ru




54

CucreMarusanuys 1 00001IeHYE 3HAHUM IO
TEME

resh.edu.ru

55

AJH)I[GFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBI;
TOMOJIOTUYECKHE PsJIbI, 0011as popmyia,
M30Mepusi 1 HOMEHKJIaTypa

resh.edu.ru

56

AJNBACTU]IBI M KETOHBI: (PU3UUECKHE
CBOWCTBA; pEaKIIMK TIPUCOCTUHEHUS

resh.edu.ru

57

PeaKIII/II/I OKHUCJICHUS U KaUCCTBCHHBIC
PEaKIMU AJIbACTUAOB U KETOHOB

resh.edu.ru

58

CriocoOpl MOTy4YeHHS aJIbICTHIOB U
KETOHOB

resh.edu.ru

59

OnHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBEIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHUSI HX
MOJIEKYJT

resh.edu.ru

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

resh.edu.ru

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

resh.edu.ru

62

OcoOeHHOCTH CBOMCTB MypaBbUHOM
KUCIOTHL. MHOroo6pa3ue kapOOHOBBIX
KUCIIOT

resh.edu.ru

63

OCOoOGeHHOCTH CBOWCTB: HETIPEIEJIbHBIX U
apoOMaTUYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucaot. [IpencraBurenn BbICIINX
KapOOHOBBIX KUCIIOT

resh.edu.ru

64

Ilonstue o IMPOU3BOAHBIX Kap60HOBBIX
KHUCJIOT

resh.edu.ru

65

CrniocoObl mosryyeHus U NpUMEHEHNe

resh.edu.ru




KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(DUPBI: TOMOJIOTHYECKUN P,
obmias popmyra, U30MEpHs U
HOMEHKJIaTypa

resh.edu.ru

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upoB

resh.edu.ru

68

Pemenue pacu€THbIX 3a/1a4: 10 YPaBHEHHIO
XUMHUUYECKOMN PEaKIu, Ha ONIPEICIICHUE
MOJIEKYJIIPHON (DOPMYITBI OPraHUIECKOTO
BEIIIECTBA

resh.edu.ru

69

[IpakTuueckas padota Ne 3. Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
"Kap6onoBbie kucinoTsl. CioxHbie 23QUphI"

resh.edu.ru

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (THUAPOIIH3)

resh.edu.ru

71

OcoOeHHOCTH CBOWCTB JKHUPOB,
COJIEpKAIUX OCTATKH HETIPEIEIbHBIX
KHUPHBIX KHCIOT. JKUPBI B IpUpoIe

resh.edu.ru

72

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, NX Moromee aecrue. [loHsaTue o
CUHTETHYECKUX MOIOIIUX CPEACTBAX
(CMCO)

resh.edu.ru

73

I'eneTnyeckas cBs3b YrJIeBO4OPOAOB U
KHCJIOPOACOACPKAINX OPraHUICCKUX
BCIICCTB

resh.edu.ru

74

Pacu€rsl o ypaBHEHUSAM XUMHUYECKUX
peakuui

resh.edu.ru

75

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMH I10
TEMC

resh.edu.ru

76

OO11ast XxapakTepUCTHUKA YIIIEBOJOB U

resh.edu.ru




KJIacCU(UKAIUS YTIEBOIOB (MOHO-, TU- U
MIOJIMCAXapH/Ibl)

MoHnocaxapuabl: GU3HYECKUE CBOWCTBA U

77 resh.edu.ru
HAXO0JK/JICHHUE B TIPUPOJIC

78 [TpuMeHeHwue TIII0KO3bI, €€ 3HaAUCHHE B resh.edu.ru
KHU3HEICATCILHOCTH OpraHu3Ma
Jlucaxapuiel: caxapo3a, MaIbTo3a U

79 nakTo3a. HaxoxaeHue B mpupoie u resh.edu.ru
MPUMEHEHHE AUCAXapU/I0B
[Tonmcaxapupl: CTpOSHUE MaKPOMOJICKYIT,

80 (bu3nyecKre 1 XUMHUECKUE CBOICTBA, resh.edu.ru
MpUMEHEHHE

81 [MToHsTHE 00 UCKYCCTBEHHBIX BOJOKHAX resh.edu.ru
Pemenue pacueTHbIX 3a/1a4 Ha

82 OTpeieNIeHre IOJU BBIX0a IIPOIyKTa resh.edu.ru
PEaKIMH OT TEOPETUIECKH BO3MOYKHOTO

83 CucreMaruzanys 1 0000I1IeHre 3HaHUI 10 resh.eduru
pazueny
KonTponpHast paboTa 1o Teme

84 "Kucnopoaconepxaiiye opraHu4ecKue resh.edu.ru
coequueHus"
AMUHBL: KTacCU(pUKAIHS, CTPOCHUE

85 MOJIEKY1, 00m1ast popmyiia, U30Mepusl, resh.edu.ru
HOMEHKJIaTypa ¥ (pU3HUECKUE CBOICTBA

86 XUMHUYECKUE CBOMCTBA an(aTHICCKUX resh.edu.ru
aMHHOB

87 AHWITUH: CTpOCHIfe aHWJIMHA, 0COOCHHOCTH resh.edu.ru
XUMUYECKUX CBOMCTB aHUJIMHA

88 CrniocoObl mosryyeHus U NpUMEHEHUe resh.edu.ru

aJ'II/I(I)aTI/ILICCKI/IX AMHWHOB




89

AMMHOKHUCIIOTBI: HOMEHKJIATypa 1
nzomepusi, pusnuecKue cBoicTBa.
OTI[GJH)HI)IG MNpeaACTaBUTCIIN O~
AMHUHOKUCJIOT

resh.edu.ru

90

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, UX
OHOJIOTHYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHI0B

resh.edu.ru

91

benku xak mpupoHbIE TIOJIUMEDPHI;
CTPYKTYpPBHI OCJIKOB

resh.edu.ru

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

resh.edu.ru

93

A3oTcoaepKale TeTEPOIMKINYECKUE
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHUCJIOTHBI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl pOJib

resh.edu.ru

94

[Ipaktueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A30TconepKaiiue OpraHun4ecKue
coequHeHus"

resh.edu.ru

95

[Ipaktrueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Pacnio3zHaBaHre OpraHMYeCKUX
coequHeHun"

resh.edu.ru

96

KonTtponbHas paboTa o Teme
"A3zoTcoaepxaniue OopraHm4ecKue
coenquuenus"

resh.edu.ru

97

OCHOBHBIC TIOHITUS XUMUN
BBICOKOMOJICKYIIAPHBIX COCIUHEHUN U
MCTOJbI UX CUHTE3a —IIOJIMMEpHU3alna U
IIOJIMKOHACHCAIIUA

resh.edu.ru

98

[Tnactmaccel. YTunu3zamus u nepepadoTka
IUTACTUKA

resh.edu.ru




DnacToMepsl: HaTypaJbHBIM

99 1 resh.edu.ru
CUHTETUYECKUE KaydyKu. Pe3una
Bonokna: HatypainbHbIE, HCKYCCTBEHHBIE,

100 cuHTeTn4eckue. [lonmumepsl crienuaibHOTo 1 resh.edu.ru
Ha3HAYCHUS
[Ipaktudeckas padora Ne 6. Pemenue

101 IKCIIEPUMEHTAIBHBIX 337124 [0 TEME 1 resh.edu.ru
"Pacnio3HaBaHue MJIaCTMAacC U BOJIOKOH"
O0o001IeHNE U cHUCTEMAaTH3alUs

102 M3yYEHHOTO MaTepuala 1o TemMe 1 resh.edu.ru
"BBICOKOMOJNIEKYIISIPHBIE COETUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




YUEBHO-METOJNYECKOE OBECITEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIbLI U1 YYHEHUKA
1. Xumus, O.C.T'abpuensa, U.I'.Octpoymos, C.1O.ITonomapes., poda, 2019 r

METOJNUYECKUNE MATEPUAJIbBI JIJIA YUUTEJIA
1.T'abpuensa O.C., OctpoymoB N.I"., Xumus. 10 xracec. HactonpHas KHUTA yauTels., - M.:
Hpoda, 2010.
2. Cyposuesa C.I1. «Xumus 10-11 xmaccsl. Tectoi», M., Ipoda, 2011.
3.BacuwibeBa T.B. «Xumus. Tematudeckue tectol», M., Llentp TectupoBanus MO PO,
2001
4. T'apaH.H.,3yeBa M.B. «KOHTpOJIbHBIE U IPOBEPOYHBIE PAOOTHI 10 XUMHUNY», M.,
Hpoda,2010
5. Henucosa B.I'. «IToypounslie mnansl. Xumus 10 knace», Boarorpan

HHN®POBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
https://resh.edu.ru/

http://him.1september.ru/

http://him-school.ru/

http://college.ru/himiya/



https://resh.edu.ru/
http://him.1september.ru/
http://him-school.ru/
http://college.ru/himiya/
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