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MHNOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma 1o XHMHHM Ha YpPOBHE CpeJHEro ooOmero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenmepampHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickori denepanun», TpeOoBaHMI K pe3yJbTaTaM OCBOCHHUS
dbenepanbHON 00pa3zoBaTeIbHOM MporpaMMel cpeaHero odmero odpaszopanusi(DOIT COO),
npecTaBleHHbIX B DeiepaabHOM rocyjapcTBEHHOM oOpaszoBaTesnbHOM cTanaapte COO, ¢
yuérom KoHuenuuu mnpenogaBaHuss y4eOHOTO mpeamera «XuMHUs» B 00pa30BaTEIbHBIX
opranm3anusix Poccuiickoit @exaepaiuu, peaau3ylOMMX OCHOBHBIE 00pa30oBaTEIbHbIE
MIPOrpaMMbl, U OCHOBHBIX MOJIOKeHUN «CTparernu pa3BUTHA BOocOUTaHUA B Poccuiickoii
®enepanuu Ha niepuon 10 2025 rona» (Pacnopsixenue [IpaBurensctea PO ot 29.05. 2015
No 996 - p.).

XUMHSI Ha YpOBHE YIIIYOJIEHHOTO HM3YYEHHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOro oOpaszoBaHus ydammxcs 10-11 kmaccoB. M3yueHuwe mnpeamera,
peanuzyeMoe B YCIOBHX au(PepeHIupoBaHHOr0, NPOQUIBHOIO O0y4YeHHs, MPU3BAHO
oOecrieunTh O00I1€00pa30BaTENbHYI0 U OOIIEKYJIbTYPHYIO TIOJTOTOBKY BBIIIYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO I aJanTallid UX K OBICTPO MEHSIONIUMCS YCJIOBHUSIM >KU3HU B
COIIMYME, a TaKXe I MPOAOCLKEHHS OOy4eHHs B OpraHu3aiusax NpodeccHOHaIbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCSL OTHON U3 MPUOPUTETHBIX JUCITUTIINH.

B mnporpamme mo XMMHM Ha3HAuY€HUE MpeaMeTa «XUMHUSD» MOJIy4YaeT MOAPOOHYIO
WHTEPIIPETALNI0 B COOTBETCTBUU C OCHOBomojararomumu nonoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIE€JIEH, COJEp KaHUs, pe3yJbTaTOB OOydeHHs] M TPEOOBAHMM K
YPOBHIO TOATOTOBKHA BBIMYCKHUKOB. CBHUAETEIBCTBOM TOMY SIBJISIOTCA CJEAYIOLINE
BBITIOJIHSIEMbIE TTPOTPAMMOM 110 XUMUU (HYHKITUU:

e HUH(POPMAIIMOHHO-METOUYECKAs, PeaTn3alisd KOTOPO OOecreynuBaeT MoTydeHUe
MPEACTABIICHUS O LIEJISIX, COJIePKAHUU, OOUIEH cTpaTeruu 00y4yeHus, BOCIIUTAHUS U
pa3BUTHs  OOydYaroOlUMXCs CpPEACTBAMU MpEAMETa, H3Yy4YaeMOro B paMKax
KOHKPETHOTO MpoQus;

e OpraHU3allMOHHO-TUIAHUpYIONIAsi, KOTOpas MpPEeayCMaTpUBAET  OINpPEECICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUST M TIOCJIECIOBATEIBHOCTH HW3YYEHHUS Y4EOHOTO
MaTepHuana, KOJIUYECTBEHHbIX M KAUECTBEHHBIX €ro XapaKTEPUCTHK; MOJXO0JI0B K
(bOpMHPOBAHUIO COIEPKATEIBHOW OCHOBBI KOHTPOJISI U OLEHKH 00pa30BaTeNIbHBIX
JOCTIDKCHUM OOyYaronuxcsi B paMKax HUTOTOBOW aTTecTanuu B (OpME €IUHOTO
rOoCyAapCTBEHHOI'O 3K3aMEHA 110 XUMHUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUST XUMUH:

e YCTaHABIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJAEpkKaHUE, 00s3aTeNbHOe IS
U3Y4YeHUs B paMKaxX OTIENbHBIX MpOQuIIel, MpeaycMaTpuBaeT pacnpeeieHrue 1



CTPYKTYpUpPOBaHME  €ro MO  KJaccaMm, OCHOBHBIM  COJEpPKATEJIbHBIM
JUHUSM/pasenaM Kypca;

e JaéT TPHUMEPHOE pACTpECeICHHEe YYEOHOTO BpPEMEHH, PEKOMEHIYEeMOTO s
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO IMOCIEeI0BATENLHOCTh M3YUYEHHUs YY4EeOHOTO Marepuaia ¢
y4€TOM JIOTMKHA TIOCTPOCHHSI Kypca, BHYTPHUIIPEAMETHBIX U MEKIPEIMETHBIX
CBSI3€;

e JaéT METOAMYECKYI0O MHTEpIIPETAlMIO LeJied W 3aJad M3yueHHs MpeaMera Ha
yrayOJnEéHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmero  o0Opa3oBaHHUsA, COJEPKATEIBHOW  XapaKTEPUCTUKH  IUJIAHUPYEMBIX
pPE3YyIbTAaTOB OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOW MPOTrpaMMBbl CPETHETO OOIIETO
oOpa3oBaHus (JTUMYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), a TaKXKe C YIETOM
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATENBHBIX JEHUCTBUN oOydaromierocs IO
OCBOEHUIO COJIEPKAHUS IIPEIMETA.

[lo BcemM Ha3BaHHBIM TO3UIMSAM B TMpOrpaMMmMe 10 XHUMHHU TIPEeAyCMOTpEHa
MPEEMCTBEHHOCTh ¢ OOy4YeHHMEM XMMHUHM Ha YpPOBHE OCHOBHOIO 00Iero oopaszoBaHus. 3a
npejeiaMyd  yCTAaHOBJIEHHOW MPOrpaMMoOM MO XUMHHM 00si3aTellbHOW (MHBapUaHTHOMN)
COCTABJISIONIEH co/epx aHusi ydeOHOro rmnpeameTa «XUMHS» OCTaéTcs BO3MOXKHOCTH
BBIOOpA €ro BapuaTUBHOM COCTABJISIONIEH, KOTOPas JOJKHA OMPENEATHCA B COOTBETCTBUU
C HaIpaBJIEHUEM KOHKPETHOrO Npoduiist 00y4eHusl.

B cootBercTBHM ¢ KOHUEentyalbHbIMU MoJOKEeHUIMH PI'OC COO o0 Ha3zHayeHUH
IpeIMETOB 0a30BOTO M yIayOJNEHHOTO YpoBHEH B cuctemMe Iud@PepeHIIMpOBaHHOTO
oOy4yeHHs Ha ypOBHE CpenHero oOiiero oOpa3oBaHMsI XMUMHUS Ha YPOBHE YriayOJI&HHOTO
W3YUYEHHs] HAIpaBJICH Ha pEAM3alUI0 IPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TaroM
MOJTYYEHUs] XMMUYECKOTO 00pa30oBaHMsI B paMKaxX HM3Y4YEHUS CHEIUATbHBIX €CTECTBEHHO-
HAy4YHBIX M XUMHMYECKHUX JIUCIMIUIMH B By3aX U OpraHu3alusx CpPEIHEro
npodeccCHOHAIbHOTO 00pa3oBaHus. B 3Toil CBsA3M HM3ydeHHE MpeaMeTra «XHUMHS)
OPUEHTHUPOBAHO TPEHMYIIECTBEHHO HA PACIIMPEHUE W YIIIyOJIEHHE TEOPETUYECKON U
NPaKTUYECKONM MOATOTOBKMA OOYYalOIIMXCS, BBIOPABIIMX ONpPENENEHHbI  mpoduib
0o0yueHUsl, B TOM YHUCJE C TMEPCIEKTUBOM TMOCIEAYIOMIETO TMOJIYYEHUS] XHUMHUYECKOTO
00pa3oBaHus B Opra”Hu3anusx npodeccuoHanibHOro oOpazoBanus. Hapsiny ¢ aTuM, B cBeTe
tpeboBannit OI'OC COO K T1UIaHHpPyeMbIM pe3yjbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHON MPOrpaMMbl CPEIHETO OOIIEro o0pa3oBaHUS H3y4YeHUE TMpeaMeTa
«XUMHUS» OPUEHTUPOBAHO TAK)KE HA PEIICHUE 3a/1a4 BOCITUTAHUS U COLIMAIBLHOTO Pa3BUTHUS
oOyuaromuxcsi, Ha (GopMHpOBaHUE y HHUX OOIICHHTEIUICKTyaIbHBIX YMEHUM, YMEHHI
parMoHaIM3aIi y4eOHOTO TpyAa W OO0OOMIEHHBIX CIIOCOO0B JEATEILHOCTH, WMEIOIINX
MEKIUCIUTUIMHAPHBIN, HAATPEIMETHBIN XapaKTep.

CocraBnsomuMu peaMeTa « XUMus» Ha YPOBHE YIUIYOJIEHHOTO U3YUCHUS SIBIISIOTCA
yriyosn€HHbIe Kypchl — «Opranuyeckass xuMus» U «OOmias U HeOpraHUYeCKash XUMUS.



[Tpu ompeneneHuu MOAXOIOB K OTOOPY M CTPYKTYpHOM OpraHU3allid COJEP)KaHUs ITHX
KypCOB B IIpOrpaMMe 0 XUMHUH 32 0CHOBY NpHUHATHI nojoxeHus I'OC COO o paznmuuusax
0a30BOro M YIIIyOJIEHHOTO YPOBHEUW HU3y4€HUs MPEAMETA.

OcHoBy conepkanusi KypcoB «Opranndeckas Xumusi» u «OO1as u HeopraHuyeckas
XUMHSA» COCTABJISIET COBOKYIHOCTh IPEIMETHBIX 3HAHMM M yMEHUM, OTHOCAIIMXCSA K
0a30BOMY YpPOBHIO HM3y4Y€HHUs IpeAMETa. JTa CUCTEMa 3HAHUW MOJIy4aeT ONpeNesEHHOE
TEOPETHYECKOE JOTOJHEHHUE, MO3BOJSIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJBIIMI
00BEM (haKkTOJIIOrHYECKOTO MaTepuana. Tak, Ha yriyOJIEHHOM YpPOBHE M3YUYEHMs MpEaMETa
o0ecrieyeHa BO3MOXHOCTb 3HAUUTENIBHOTO YBEJIWYEHHs] O0BbEMA 3HAHUI O XUMHUYECKHX
JJIEMEHTaX M CBOMCTBAaX MX COEJMHEHUII Ha OCHOBE pAaCUIMPEHUsT U YIIIyOJIeHus
NPEACTABICHU O CTPOEHUU BEIIECTBA, XHMHYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUSl PEaKIUil, pacCMaTPUBAEMBIX C TOYKHA 3pPEHUS XHUMHUYECKOM KUHETHUKHA U
TEPMOJMHAMMKHU. M3ydeHue IepuoauYecKkoro 3akoHa M Ilepuoanyeckol CHCTEMBI
XUMHUYECKUX  DJIEMEHTOB  0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX
NPEACTABICHUSIX O CTPOCHUM aTOMa. XHUMHYECKas CBSI3b OOBSACHSETCS C TOYKU 3PEHUs
HHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U Pa3pyLIECHUH, a TAKKE C TOUYKU 3PEHUS
MexaHu3MOB €€ oOpa3oBaHus. V3ydyeHHe THIOB peakuui JOMOJHSAETCS (OPMUPOBAHUEM
IpeCTaBICHUNA 00 ANMEKTPOXUMUYECKUX MPOLIECCAX U IEKTPOJIN3€E PACIVIaBOB U PaCTBOPOB
BellecTB. B Kypce opraHm4eckoil XMMUU MPU PACCMOTPEHUU PEAKLMOHHOW CIIOCOOHOCTU
COEIMHEHHMI ynenserca oco00e BHHMAaHUE BONpocaM 00 3JIEKTPOHHBIX 3(dekrax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeakUuu.

Oco0oe 3HayeHHEe UMEET TO, YTO Ha COJAEpXkKaHHE KypCOB XHMHUHU YIiyOJIEHHOIrO
YPOBHSI H3Y4YEeHMsI AJIsl KIJIACCOB OMNpeAeNéHHOro mnpoduist (IIaBHBIM 00pa3oM Ha HUX
CTPYKTYpPY M XapakTep JOMOJHEHHM K OOIIeH cHcTeMe MPEIMETHBIX 3HAHHWI) OKa3bIBAIOT
BIUSIHUE CMEXKHbIE mpeaMerbl. Tak, Hampumep, B COAEpPX AaHUU TIpeaMeTa sl KIacCOB
XUMUKO-(DU3MUECKOTO MpOoPuiIsi OONbIIOE 3HAYEHUE OyIyT MMETh 3JIEMEHTHl y4eOHOTO
MmaTepuaia no obuiet xumuu. [Ipu u3yyeHun npeaMera B JAHHOM Cly4yae akLEHT Oyner
cienaH Ha OOUIHOCTh METOJOB IO3HAHMS, OOLIHOCTh 3aKOHOB M TEOPUH B XUMHUHM U B
¢dbu3uKe: aTOMHO-MOJEKYJsipHAs Teopus (MOJEKyJsipHas Teopuss B (DU3UKE), 3aKOHBI
COXpaHEHUs1 MacChl U PHEPrUH, 3aKOHbI TEPMOJMHAMUKH, AJIEKTPOJIU3a, MPEACTABICHUS O
CTPOEHHUH BEILECTB U APYToE.

B 1o xe Bpems B colep)KaHHUU MpeaMeTa Ui KJIacCOB XUMHKO-OHOJIOIMYECKOTO
npoduiis OONBITUIN YACNbHBIA BeC OyIeT MMETh OpraHuyeckas XuMus. B aToMm ciydae
MPEIOCTABISAECTC BO3MOKHOCTD AJig 00Jiee OOCTOATENLHOTO PACCMOTPEHMS] XMMHUYECKON
OpraHu3alMK KJIETKUA KaKk OMOJOTHYECKO CUCTEMBI, B COCTaB KOTOPOW BXOJSAT, K IPUMEPY,
TaKhe CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMMUIbI, OCJIKH, YTIEBOAbI, HyKICUHOBbIE KUCIOTHI
u npyrue. [Ipu 3TOM 3HaHUA O COCTaBE W CBOWCTBAX MPEACTABUTEIECH OCHOBHBIX KJIACCOB
OPraHWYECKHUX BEIIECTB CIIy’)KaT OCHOBOW JUIsl HM3y4YEHHs CYIIHOCTH IPOLECCOB
(dboTOCHUHTE3A, IBIXaHUS], TUILEBAPEHUS.



B mutane ¢popMupoBaHUsS OCHOB HayYHOTO MHUPOBO33PEHUS, OCBOCHUS OOIICHAYIHBIX
METOJIOB TIO3HAHUS W OIbBITA MPAKTUYECKOTO TPUMEHECHHS HAyYHBIX 3HAHUM HW3Y4YCHHE
npeaMeTa «XuMUsS» Ha YIIIYOJIEHHOM ypOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBSI3IX C
y4eOHBIMU TPEAMETaMU, BXOMAAIIMMHU B COCTaB MPEAMETHBIX oOsactell «EcTecTBeHHO-
Hay4YHBIC TIpeIMEThI», «MaTemaTtnka u nHpopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3ydeHnn yueOHOTO IpeaMeTa « XUMHUs» Ha YIIIyOJIEHHOM YPOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero ooOiiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajayeit
NIEPBOCTENICHHON 3HAYMMOCTH SIBJISICTCSI (POPMUPOBAHNE OCHOB HAYKH XUMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYCCKOW [EATEIHHOCTH YEJIOBEKa W OJHOTO U3
KOMIIOHEHTOB MHpPOBOW KyJIbTypbl. PereHue »Tol 3agaun Ha YriayOJIEHHOM YpOBHE
U3yYCHHUS MIpeIMeTa MperoaraeT peaan3auio TaKuX eme, Kak:

dbopMHupoBaHWE  MPEACTABICHUN: O  MaTepUaIbHOM  €IWHCTBE  MUDA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUW IIPUPOJBL, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HayK M €€ Beaylieil poiin B 00eCleueHnr yCTOWYMBOTO Pa3BUTHUSA
YEeJIOBEYECTBA: B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTreTUYECKON U MUIIEBON
0€30MacHOCTH, B PA3BUTHUU MEIUILIMHBI, CO3/JaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPTUM, B OOECHEUCHUHU PAIMOHAIBLHOTO MPUPOAOINOIL30BaHUSA, B
dbopMHpOBaHUM MHUPOBO33PEHUSI W OOIIEH KyJIbTYyphl 4YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MPUPOHOMN
cpene;

OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIIUX B OCHOBE XUMHYECKOM COCTABISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (PyHIaMEHTaIbHBIX TMOHSATUHN, 3aKOHOB U
TEOPUN XHMHUHU, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUHU BEIIECTBA HAa Pa3HBIX
YPOBHSIX —  aTOMHOM,  HOHHO-MOJICKYJISIDHOM,  HAaJMOJIEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKHUX
peakiui, 0 XMMHUYECKOM DPaBHOBECHM, PACTBOpAaX W AUCIEPCHBIX CHUCTEMax, 00
oOIMX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO MPOU3BO/ICTBA;

dbopMupoBaHHEe y OOYYaIOIIMXCS OCO3HAHHOTO ITOHMMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKMX 3HAHUU ISl OOBSCHEHUS KIIOYEBBIX WIeld U mpoliieM
COBPEMEHHOW XUMUH, JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX
€CTEeCTBEHHO-HAYUYHYIO TPHUPOJY; TPAaMOTHOTO peIlIeHUs] NPoOJeM, CBS3aHHBIX C
XAMHWEN, TPOTHO3UPOBAHUSA, AHAIM3a M OLUEHKA C NO3ULUKA SKOJIOTHYECKOU
0€30MacHOCTH  TOCJEACTBUI OBITOBOM H TMPOU3BOJCTBEHHOW JESATEIHHOCTU
YEJIOBEKAa, CBSI3aHHOM C XHWMHUYECKHMM MPOM3BOJCTBOM, MCIIOJIb30BAHUEM U
nepepadoTKOM BEIIECTB;

yrayOneHne MpefCTaBiICHU O HAay4YHBIX METOJAaX IMO3HAHHS, HEOOXOAMMBIX [IJIS
NPUOOPETEHUST YMEHUW OPUEHTUPOBATHCSI B MHUPE BEHIECTB U OOBSICHCHUS
XAMHUYECKUX SIBJICHUM, MMEIOIIUX MECTO B IPHUPOJE, B MPAKTUYECKOU
JESITETbHOCTH ¥ TTIOBCETHEBHOM KU3HMU.



B 1mane peanmusanyy MEpBOOYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BUBAIONIMX (DYHKITHI
IIJIOCTHOW CHUCTEMBI CPEIHEro 00IIero oOpa3oBaHus NPU W3YUCHHH MPEAMETa « XUMHUS
Ha yr1y0aEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh TPHUOOPETAIOT TAaKUE 1IETU U 3a]a9H, KaK:

BOCIIUTAaHUE YOEXKIIEHHOCTH B TMO3HABAEMOCTH SIBIICHUW TMPUPOJIbI, YBAXKEHHUS K
Ipolieccy TBOpUECTBAa B 00JIACTU TEOPETHUECKUX M MPUKIAJHBIX MCCIEIOBAHUN B
XUMHH, (QOPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMU K O0OYUYEHUIO ¥ TTIO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS 00IIEYEI0BEUECKUX IEHHOCTEH;

pa3BUTHE T[O3HABATEIbHBIX HMHTEPECOB, WHTEIUNIEKTYalbHBIX UM TBOPYECKUX
CoCcOOHOCTEW 00yJaromxcs, GOPMUPOBAHNE Y HUX CO3HATEILHOTO OTHOIICHHS K
caMO00pa30BaHUI0 U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEUTHOU
po(hecCHOHATBHOM U OOLIECTBEHHOM JEATEIbHOCTH, OTBETCTBEHHOTO OTHOILLIECHUS
K CBOEMY 3/I0pPOBbIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

(GbopMHpOBaHHE YMEHUWA M HABBIKOB PAa3yMHOTO IMPHUPOJONOJIb30BAHUS, PA3BUTHE
DKOJIOTUYECKON  KYJIbTYpbl, NPHOOPETEHHE OMNbITa OOIIECTBEHHO-MOJIE3HON
DKOJIOTHYECKOM AEATEIBHOCTH.

OO61ee yuCI0 YacoB, MPEAYCMOTPECHHBIX IS U3YyUYCHHUS XUMUU Ha yriyOJICHHOM ypOBHE
cpeaHero obmiero oopazoBanus, cocrapisgeTr 204 yaco: B 10 kmacce — 102 yaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJIEIHO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XHMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl HW3Yy4YEHHs] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKWMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peakMu Ha TPOUHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue CBOMCTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aTKWIbHBIX pPAJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMoOaelCcTBHE NUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIJIEBOJAOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkKcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKEHUe
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BonopoaHble CBSI3M MEXAY MOJIEKYJIAMHU CIIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrnocoObl NOJYy4YEHUS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHMS, B3aUMOJICHCTBHE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMIbI H
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHMS — ATTBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTMYECKUE psi/ibl alIbJETUI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKIaTypa. Du3nyeckue CBOWCTBA aNbAETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoenrHeHns. OKHCIIEHUE albJEeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJIETUBIL.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHUCI0T. M3omMepus nu HoMeHkiIatypa. dusnueckue cBOMCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCIOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHUHOBAsA, OJEUHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puU3ndecKkue 1 XUMHUUYECKHE CBOICTBA KUPOB: TUIAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucTtika yriaeBoaoB. Kiaccudukanus yrineBoaoB (MOHO-, JH-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YHACTUEM CITUPTOBBIX U aJIbJIETUAHOM
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUue 3PUpoB Lemmoiao3bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa JUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE PacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneiicreue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudaTrudyeckux aMuHOB. [lonmyueHue aHuiInHaA H3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUM, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepKalllue ~ OpraHuyeckue  coeAuHeHus’» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEJUHEHHN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJbHBII KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3alad no Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSTHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbIXaHHWE, OEIKH, YIJIEBOABI, JXUPbI, HYKIECHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u lleproanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BENIECTB MO TpynnaMm ¢ IepuoiaM. 3HauYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CBs3U. [1osIpHOCTH, HANTPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHECHMSI MACChl BEIIECTB; 3aKOH COXPAHECHHS W IPEBPAICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kataau3aTopsl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHE TEPOKCHJIa BOJOPOJA B MPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(hakTOpOB Ha CKOPOCTh XHUMHYECKOMW pEaklMu ¢ TMOJOKEHUE XUMHYECKOIO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxHeHnne KuCIopoacoIepKaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoga. @u3nyeckue U XMMHUYECKUE CBOMCTBA M MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucnoTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COETMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B HpUpoOAE. AJJIOTPONHBIE  MOJIU(PUKALIY.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne npocThIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €TI0
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeAnHeHuil. CTEKI10, €ro Moay4YeHne, BUJIbI CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  metamwioB.  OOImMe  CrmocoOsbl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuil u kanuii: mnomydyeHue, (QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M WX COEAUHEHHUM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHne Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMHUYECKHE CBOMCTBA Kejie3a U ero coearuHeHuil. OKcuipl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKIMM HAa HEOPTraHWYECKUE aHUOHBI, KATUOH BOAOPOIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTamibl TOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BAKHEUIIMX BEIIECTB (HAa MpUMEpE MPOU3BOJCTBA aMMMAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi ©W 300poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. I[lpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. boitoBas xummus. [lpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIMU BEIICCTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOUN
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICTIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasibl, TOPHBIC TTOPOJIbI, MTOJE3HBIE UCKOIaeMble, TOILIURBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaloOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronxcss B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MpPaBUJIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CThb pE3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEOBBIX JOCTIKCHHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO Mpodeccruil pa3aIuyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEHd OKPYXNKaAOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJ/OB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHI OCBOCHUS MPOrPAMMBI [0 XHUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUU(PUKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TMO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3ITUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3a/1aBaTh BOTPOCHI IO CYIIECTBY 00CYXIaeMON TEMBbI B XO/I€ TUAIOTa U/ UITH
JMCKYCCHH, BBICKA3bIBaTh HJICH, (DOPMYITHUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSTENIbHOCTh, Ompezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX W HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh HaumOoliee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XMMHUECKHUX PEAKIUAX; OCYIIECTBISATH CAMOKOHTPOJIb AESITEIbHOCTH
Ha OCHOBE CaMOaHaJIM3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATbBI

[TpenMeTHbIEC pe3ynbTaThl OCBOCHHS MPOTPAMMBI IO XUMHUHU Ha YriyOIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(DHUCCKUC
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AeUCTBUM
10 OCBOGHHIO, MHTEPIPETAIMN U TpeoOpa3oBaHUIO 3HAHHUM, BUABI EATEIHLHOCTH
M0 TOJYYCHHIO HOBOTO 3HAHMSI M MPUMEHEHHWIO 3HAaHWW B PA3IMYHBIX Y4EOHBIX
CUTYallUsiX, a TAK)KE B peaIbHbIX )KM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C XUMHEH. B
oporpaMMe IO XUMHUHU TPEeIMETHbIE pPEe3yJbTaTbl MpPEJCTaBICHbBl IO rojam
U3YyYEHUS.

10 KITACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUSI»
OTPAKAKOT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHH OpPraHU4eCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHun PalMOHAIBHOTO
NPUPOAOIOIb30BaHUs, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI



YEJIOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpUAM3aIMs AaTOMHBIX OpOuTaled, HOH, MOJIEKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpPHUs CTPYKTypHas M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPBI, T'OMOJOTMYECKUA pAJ, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COEOUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. WM. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
U T[pEBpalICHUS BHEPrUM TMPU XUMUYECKHUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUs IPUYMHHOCTUA U CUCTEMHOCTH XMMHUUYECKHX SIBJIICHUM; MPEICTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(akTOJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUU U OE30MacCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIME MOHATHUS NPHU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  TMOCPEJICTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OajlaHca JTUX peaKlHil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpPMHPOBAHHOCTh YMEHUW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHHS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLIEPHUH,
ATWICHTJINKONb, (eHoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIWH, aJaHuH, MallbT0o3a, (PPYKTO3a, aHWINH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OPTaHWUYECKUX COCIWHCHHMSIX (KOBAJICHTHAsS W WOHHAS CBS3b, G- M T-CBS3b,
BOJOPOJIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMCHHH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XWMHUYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTEICH pa3IAIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUUYECKUX COCTMHCHHUH OT
KpPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Colpbsd (HEe(Thb, NPUPOAHBIA Tra3, Yyrojib), CHOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHHUSI,

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA W3Y4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OpPMUPOBAHHOCTh YMEHUII: BBISBIATH B3aMMOCBS3b XUMUYECKUX 3HAHHM C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUN: TMPOBOJUTH pacdy€Tbhl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMHA C MCIOJIB30BaHUEM (DU3HUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XHUMUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI1: MPOTHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBAThH
C TMO3ULUUH  DKOJIOTUYECKOM  OE30MacHOCTH  TOCHIEJICTBUS  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCMOIb30BATh MOJYYEHHbIC 3HAHUA JIs1 MPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c()OPMHPOBAHHOCTh YMEHHII: CaMOCTOSITEJIbHO IIJIAHUPOBATh U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 pPAacClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOAEHUEM MPaBUII
Oe3omacHOro oOpallleHusi € BeEleCTBaMU U Ja0OpaTOpPHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1L€db HCCIENOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(OpMHPOBAHHOCTh YMEHMUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBHUS HA >KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazarens [1JIK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMH: OCYUIECTBIISATh LI€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XMUMUYECKYI0 MH(pOpMAIUIO, iepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHO 3aaueid.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH YCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUS W OOIIEed KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NIPU XUMHUUYECKUX PEAKIIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOCHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakTOJOTHYECKUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEHMIECTB H YPAaBHCHWA XHMHYECKHUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEJIEISATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEILIECTBA I10 UX COCTABY, XUMUYECKHE PEAKIIUU 110 PA3JIMYHBIM MPU3HAKaM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUK;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX OJJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHCHIBATH) OOIIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PABHOBECHS TOJ1 BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTraHUYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHbIN U MBICIICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIICHTPAIUS;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHMECH); JOJTM BBIXOJA MPOJYKTa peakiuu; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3YYEHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh I€Jb HWCCJCAOBAHMS, MPEACTABIATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(OPMHPOBAHHOCTh YMEHUI: COOIIIOATh MTPaBHJIa ITOJIb30BAHUS XUMUIECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUH C WHCTPYKIMSIMH TIO BBIOJHEHHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, AKOJIOTMYECKU IEIeCOO0Pa3HOr0 TMOBEACHUS B OBITY W TPYIOBOM
JIESTEIIBHOCTH B TICNISIX COXPAHEHHsI CBOETO 3J0POBbsI, OKPY)KAIOIIEH MPUPOTHON
Cpeabpl W JOCTHKCHHS €€ YCTOWYMBOTO pA3BHUTHUS, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICWCTBUSI HA KUBBIC OPTaHU3MBI ONPEICIEHHBIX HEOPTraHMYECKUX
BEIIIECTB, MOHMMas cMbIC rmokasarens [1JIK;

c(OPMUPOBAHHOCTh YMEHHWH: OCYIIECTBIIATH II€JICHANPABICHHBIA IOUCK
XUMHYECKON MHPOPMAIUH B pa3INYHBIX UICTOYHHUKAX (HAaydyHas U yu4eOHO-HaydHas
JuTepaTypa, CpecTBa MaccoBoi uHpopMaluu, UHTEepHET U Apyrue), KpUTHIECKU
AHATTM3UPOBATh XUMHUUECKYI0 MHPOPMAIIUIO, TIepepadaThiBaTh €€ U UCIOIh30BATh
B COOTBETCTBUH C MOCTABJICHHOW yueOHOIl 3a1aue






