MpunoxeHue k OOMN COO
(no o6HoBNEHHbBIM ®TOC COO, 0N COO0)
MAOQY CLU Ne 59 «[epcnektnsa» r. Jinuneuxa

MHNOSACHUTEJIBHAS 3AIINCKA

PaGoyass mporpammMa 1O XUMHUM Ha YpPOBHE CpeAaHero ooOimero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 ob6pazoBaHUU
B Poccuiickoit ®enepanuuny», TpeboBaHUN K pe3yibTaTaM OCBOeHUS (eaepanbHON
oOpa3zoBaTeibHOM  TporpaMmbl  cpenHero  obmiero  o6paszoBanusi(@OIl  COO),
npencraBieHHbIX B DefepanbHOM rocyaapcTBeHHOM oOpasoBareinbHoM ctanaapte COO, c
yuétom Konnenuuu mnpenojaBaHusi yueOHOro mnpeaMera «XuMmusi» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoii denepanuu, peanu3yrolMX OCHOBHBIE 00pa3oBaTENIbHbBIC
IporpaMMbl, ¥ OCHOBHBIX TOJIOKeHHN «CTparerun pa3BuTHsi BocnuTanus B Poccuiickoi
®denepanuu Ha niepuoA a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot 29.05. 2015
No 996 - p.).

XuMHUST Ha YpOBHE YriayOJEHHOTO HM3Y4YEHHUS 3aHHMACT Ba)XHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4YHOTro oOpa3zoBaHus ydamuxcs 10-11 kmaccoB. M3yuenue mnpenmera,
peanuzyeMoe B ycloBusX AuddepeHImpoBaHHOTO, NPOPMILHOTO OO0y4YeHUs, MPU3BAHO
oOecreyuTh 00111€00pa30BaTeIbHYI0 U OOIIEKYJIbTYPHYIO TIOJFOTOBKY BBIMTYCKHUKOB
IIKOJIbI, HEOOXOAMMYIO [UJISl aJaNnTalud UX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM >KU3HU B
collMyMe, a TaKXke JJIs TPOJOJKEHUS OOydeHHss B OpraHU3alusIX MpodecCHOHaTbHOTO
00pa3oBaHus, B KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 TPUOPUTETHBIX JUCIUILINH.

B mporpamme mo XuMuM Ha3Haue€HHE MNpeaMeTa «XHUMHS» TOIy4aeT MOAPOOHYIO
WHTEPIIPETAIMI0 B COOTBETCTBUHU C OCHOBomojiararomuMu nojoxenusMu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COJepXKaHUs, Pe3ylIbTaToB oOydeHUs W TpeOoBaHUU K
YPOBHIO TIOATOTOBKM BBIMYCKHUKOB. CBHUAETENILCTBOM TOMY SIBIISIFOTCS  CJICIYIOIIHE
BBITIOJTHSIEMbIE TIPOTPAMMOM TT0 XUMUU (PYHKITUH:

e HMH(QOPMAIMOHHO-METOANYECKAs, peanu3alus KOTOpol oOecreuynBaeT MOTydeHUe
MPEICTABICHUS O IIEJIIX, COJIEP KaHUH, OOIIEH CTpaTeruu OOydeHHUs, BOCIUTAHUS U
pa3BuTUg OOydYarolUXCAd CPEeACTBAMH IMpeAMEeTa, HM3y4aemMoro B paMKax
KOHKPETHOTO TIPODHIIS;

e OpraHu3allMOHHO-IUIAHUPYIONIasi, KOTOpas  MpPelyCMaTpuUBAaeT  OIpEIeICHUE:
MPUHIIMIIOB CTPYKTYPUPOBAHUS U TOCIEIOBATEIPHOCTH H3YyYCHHUS Y4eOHOTO
Marepuana, KOJWYECTBEHHBIX U KAYECTBEHHBIX €ro XapaKTePHUCTHK; MOAXOAOB K
GbopMHUPOBAHUIO COAECPKATEITHLHON OCHOBBI KOHTPOJISI U OIEHKHA OOpa30BaTEIBHBIX
JOCTH)KEHUM OO0ydaroniuxcsi B paMKax MTOTOBOW aTTecTauuu B (opMe equHOro
rOCYJapCTBEHHOT'0 3K3aMEHa [0 XUMUHU.

[Iporpamma aJist yriiyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTAaHABJIMBAECT WHBApPUAHTHOE NPEJAMETHOE COJIEp)KaHUE, O00sA3aTeNbHOE ISt
M3YUYCHHUSI B paMKaxX OTACJIbHBIX MpoQuiiei, npeaycMaTpuBaeT paclpeieicHue u



CTPYKTYypUPOBaHHE €ro  mo  Kjaccam, OCHOBHBIM coJiepKaTelbHbIM
JTUHUAM/pa3fienaM Kypca;

e naéT MNpPUMEpPHOE pacrpejeicHue Y4eOHOro BpPEMEHHU, PEKOMEHIYEMOIo s
W3YUYEHUSI OTJETbHBIX TEM;

e TMpeajiaraeT NMPUMEPHYIO MOCIEAOBATEILHOCTh M3YUYCHHUS Y4EeOHOTO MaTepuana C

y4€TOM JIOTHKHU MMOCTPOCHUS Kypca, BHYTPUNIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e MaéT METOAWYECKYI0 MHTEPHpETAIUIo Ielied W 3aJad M3y4eHUs NpeaMmeTa Ha

yrayoJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmero  o0pa3oBaHMs,  COAEPKATENbHOW  XAPAKTEPUCTUKH  IUIAHUPYEMBbIX
PEe3yIbTaTOB OCBOCHHUSI OCHOBHOM 00Pa30BaTENIbHOW MPOTPaMMBbI CPEIHETO OOIIEro
oOpazoBaHusi (JIMUHOCTHBIX, METANPEJAMETHBIX, MPEIMETHBIX), a TaKXKe C y4ETOM
OCHOBHBIX BHJIOB YU€OHO-IIO3HABATEIbHBIX JIECHCTBUM 00YUYaIOIIETrocs M0 OCBOCHUIO
COJIepKaHUsl TIPeIMETA.

[lo BceM Ha3BaHHBIM TO3ULUSIM B TMpPOrpaMMe IO XHUMHH MPETyCMOTpEeHa
IPEEMCTBEHHOCTh ¢ OOyYeHHEM XHMHUHU Ha YPOBHE OCHOBHOTO oOImiero oOpa3zoBaHus. 3a
npeaeiaMid  YCTAaHOBJIICHHOW MpOrpaMMoOd 10 XWMHHM 00s3aTelbHON (MHBApUAHTHOM )
COCTABJISIONICH COAEpKaHUsS yueOHOTO TIpeaMeTa « XUMUs» O0CTaéTcsl BO3MOXKHOCTh BBIOOpa
€ro BapUATHBHOW COCTABJISAIONICH, KOTOpasl JOKHA OMPENENAThCS B COOTBETCTBUMU C
HaIpaBJIEeHUEM KOHKPETHOTO Mpoduiisi o0ydeHusI.

B coorBercTBuUM ¢ KOHIenTyajdbHbIMU TonoxkeHussMu PI'OC COO o HazHayeHUU
npeIMeToB 0a30BOro M yriayOJEHHOTrO ypoBHeW B cucteMme AU pepeHInpoBaHHOTO
oOydeHHs] Ha ypOBHE CpeAHero oOiero oOpa3oBaHMs XUMHsS Ha ypOBHE YIiyOJIE€HHOTO
U3YYEHUs HANpaBiI€H Ha peaju3alyi0 MPEEMCTBEHHOCTH C TOCIEAYIOIIMM 3TaroM
MOJIYYeHUS] XMMUYECKOro 00pa3oBaHUs B paMKaxX HM3YUEHHs CHEIUAIbHBIX €CTECTBEHHO-
HAay4YHBIX W  XUMHYECKMX JUCHUIUIMH B By3aX M  OpraHuM3alusiX CpEIHEro
npodeccroHaapHOro oOpazoBaHus. B 3Toil cBsI3M wH3ydYeHHE TmpeaMera «XUMUI»
OPUEHTUPOBAHO TMPEUMYIIECTBEHHO HA pACIIUPEHHE M YIUIYOJICHHE TEOPETHYECKON W
IIPAKTUYECKON MOATOTOBKH O00YJaIOMINXCs, BRIOPABIINX OMpPEAeIEHHBIN MpodHiib 00yUeHuUs,
B TOM YHUCJI€ C TMEPCHEKTUBON TMOCIHEAYIOMIETO MOMYyYeHUsS XHUMHYECKOro OO0pa3oBaHHUs B
opranmuzanusax npodeccruonansHOro oOpa3zoBanus. Hapsimy ¢ »Ttum, B cBere TpeOoBaHUM
OI'OC COO x mmaHupyeMbIM pe3ylibTaTaM OCBOEHHUSA (QeaepanbHOi 00pa30oBaTEIbHON
MPOrPaMMBI CPETHETO OOIIETO 0O0pa30BaHUS H3ydeHUE MpeaMeTa «XHUMHUs» OPUEHTUPOBAHO
TAaKkKe Ha PEIICHHWE 3aJad BOCHHUTAHHUS U COIMAIBLHOTO PAa3BUTHS OOydYaronuxcs, Ha
dbopMupoBaHHE y HHUX OONICHMHTEIUICKTYAIbHBIX YMEHHH, YMEHHHA palnydoHAIN3aluN
y4eOHOTO Tpyaa u 0000IIEHHBIX crroco0oB NeSATEIbHOCTH, HMEOITUX
MEXIUCIUTUIMHAPHBIN, HAAPEIMETHBIN XapaKkTep.

CocraBisitoniuMy ipeaMeTa «XUMHUS» Ha YPOBHE YriayOJNEHHOTO0 M3Y4YEHHUS SIBIISIOTCS
yriyon€HHble Kypebl — «Opranndeckast xumus» 1 «OO0111ast 1 Heopranuyeckass xumus». [lpu
OMpeieSICHUH TTOAX0JA0B K OTOOPY U CTPYKTYPHOU OpraHu3aluy COAEp KaHUsl 3TUX KYPCOB B
MporpaMMe Mo XUMHUH 3a OCHOBY NpUHATHI nojioxkeHuss GI'OC COO o paznuuusax 6a30BOro
U yrayOJIEHHOTO YPOBHEUW M3yUYEeHUs MPEMETa.



OcHoBYy copepxanusi KypcoB «Opranudeckas Xumusi» u «OO01Ias U HeOpraHudeckas
XUMUSD» COCTaBISET COBOKYIHOCTb MPEIMETHBIX 3HAHUM M YMEHUH, OTHOCSIIUXCS K
0a30BOMY YPOBHIO HM3y4€HHs NpeaMeTa. JTa CUCTEMa 3HAHUM MOIy4daeT ONpelaeiaEéHHOE
TEOPETUYECKOE JOIOJHEHHE, MO3BOJIAIOIIEE OCO3HAHHO OCBOMTH CYHIECTBEHHO OOJIBIIMIA
00béM (akTonoruueckoro marepuaia. Tak, Ha yrIyOJIEHHOM ypOBHE HM3y4E€HHS NpeaMeTa
obecrieueHa BO3MOXKHOCTh 3HAYUTEIBHOI'O YBEIUUYEHUsS] OOBbEMa 3HAHUN O XUMHYECKUX
dJIEMEHTaX M CBOMCTBaX HX COCJAMHEHUM HAa OCHOBE pacClUIMpeHUs U YIIIyOJeHus
MPECTaBICHUN O CTPOCHHUH BEIIECTBA, XUMHUUECKOMN CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUs
peaKkiui, pacCMaTpUBAEMbIX C TOUYKH 3PECHHUS XMMHUYECKON KUHETUKU U TEPMOJMHAMUKH.
N3yuenne nepuoamyeckoro 3akoHa W Ileproguueckoil CUCTEMbl XMMUYECKUX DJIEMEHTOB
0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAaHWUYECKUX MPEJICTABICHUSX O CTPOECHUU aToMa.
XUMHUYECKass CBSI3b OOBACHSIETCS C TOUYKH 3PEHUS] DHEPTeTHUECKUX HM3MEHEHUU mpu eé
o0pa3oBaHUM U Pa3pyIICHUH, a TaKXKe C TOYKH 3PECHHUS MEXaHU3MOB €€ oOpa3oBaHWUS.
N3yuenne TUNOB peakuuii  jgomnonHsercss  GOpMUPOBaHUEM  MpEJCTaBlICHHN 00
AIEKTPOXUMHUYECKUX MPOIECCaX U AJIEKTPOJU3E pacIlaBOB M pacTBOPOB BelecTB. B kypce
OPraHUYeCKOM XUMHUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH COCAMHEHUN
ynensiercss 0co00e BHUMaHUE BOMPOcaM 00 JIEKTPOHHBIX A (PeKxTax, 0 B3aUMHOM BIHMSIHUU
aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIIUi.

Oco6oe 3HaueHHE UMEET TO, YTO Ha COJICP)KaHUE KYPCOB XUMUM YIIyOJEHHOTO YPOBHS
U3YYEeHHs JJI1 KJIACCOB OMpenenéHHOro nmpoduis (ryiaBHBIM 00pa3oM Ha MX CTPYKTYpY U
XapakTep JIOIMOJHEHW K OOIed cucreMe MpeAMETHBIX 3HAHMM) OKa3bIBAIOT BIIMSHUE
CMEXHbIE TpenMeThl. Tak, Hampumep, B COJAEpX aHUHU MpeAMETa JUIsl KIACCOB XHMMKO-
¢uznueckoro npoduis 60JbIIOE 3HAYUEHUE OYTyT UMETh JIEMEHTHI y4eOHOT0 MaTepHaa 1mo
oOmeit xumuu. [lpu u3ydeHum mnpeamera B JIaHHOM cllydyae aklEHT OyJeT clejaH Ha
OOIIIHOCTh METOJ/IOB MMO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHH U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHas Teopus B (PU3UKE), 3aKOHBI COXPAHEHHUS MAacChl H
OHEPTUH, 3aKOHBI TEPMOJAMHAMHKH, SJICKTPOIU3a, MPECTABICHUS O CTPOSCHUU BEIIECTB H
apyroe.

B To xe BpemMs B coaepX)aHUU TpeIMeTa ISl KJIACCOB XHUMHUKO-OHMOJIOTHMYECKOTO
npodunis Gonpinii yAeNbHBIA BeC OyIeT WMETh OpraHudeckas XuMus. B aTtom ciyuae
MPEIOCTABISAETCS BO3MOXKHOCTH [JIsi Ooyiee OOCTOSITEIBHOTO PACCMOTPEHUS XUMHYECKOU
OpraHu3aliy KJIETKH KaK OMOJOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K MPUMEPY,
TaKUe CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JTUMUbI, OCIKHU, YTICBOIbI, HYKICHHOBBIE KHUCIOTHI U
apyrue. llpu 3ToM 3HaHUA O COCTaBE M CBOWMCTBAX MPEICTABUTENIEHM OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB CIYKaT OCHOBOU JJII M3y4eHHUsI CYITHOCTH MPOIIECCOB (POTOCUHTESA,
JIbIXaHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHUsS, OCBOCHHS OOIEHAYYHBIX
METOJI0OB TO3HAHUS U OIbITa MPAKTHYECKOTO0 MNPUMEHEHUS HAyYHbIX 3HAHUN H3y4YEHHE
npeamMera «XUMUs» Ha YriayOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIAMETHBIX CBA3SAX C
y4eOHBIMM TpEAMETaMH, BXOISIIIMMU B COCTaB MpeaMeTHhIX obnactedt «EctecTBeHHO-
Hay4HbIe MpeIMETh», «MaTemaTrka u nHpopMaTuka» u «Pycckuil si3bIK U JIUTEpATYpay.



[Ipu n3yyeHun yueOHOro npeamera «XuMHUs Ha yriyOJE€HHOM YPOBHE TaKKe, KaK Ha
YpPOBHE OCHOBHOT'O W CpeaHero ooOiero ooOpa3zoBanus (Ha 0a30BOM YpOBHE), 3agadeit
MEPBOCTENICHHONW 3HAYUMOCTH SIBJIA€TCA ()OPMUPOBAHHE OCHOB HAYKHM XMMHMH KakK 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTUYECKON MESITEIbHOCTH YENOBEKA M OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. PemieHue 3Toil 3agaud Ha YriyOJIEHHOM YpOBHE
M3Y4YEeHUS IpeIMeTa MpeArnoaraeT pealu3alnio Takux HeaeH, Kak:

dbopmupoBaHue MPEICTABICHUIA: 0 MaTepuaIbHOM €JIUHCTBE MHUpA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTU SBJICHHUUN MPUPOJbI, O MECTE XUMHUU B CUCTEME
€CTEeCTBCHHBIX HAyK U €€ Beaylleld poiu B 00ECIEYEHUU YCTOWYMBOIO Pa3BUTHUS
YeJIOBEUECTBA: B PEIICHUU MPOOJEM IKOJOTHUUECKOM, SHEPTeTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3/JaHUU HOBBIX MaTE€pUAJIOB, HOBBIX
UCTOYHUKOB DSHEPruu, B OOECIEUYEHUU pPAIMOHAIBHOTO MPHUPOJIONOIL30BaHUS, B
dbopMupoBaHUM MHUPOBO33PECHHUST M OOIIEH KyJIbTYphl 4YeJIOBEKa, a TakKke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY 370pPOBBIO M MPUPOJTHOU
cpene;

OCBOCHHE CHCTEMbl 3HAHMH, JIeKAIIUX B OCHOBE XMMHUYECKON COCTaBJISAIOIICH
€CTEeCTBCHHO-HAYYHOU KapTHHBI MHpa: (yHIAMEHTAJIbHBIX TOHSATUM, 3aKOHOB U
TEOpUN XUMHUM, COBPEMEHHBIX MPEICTABJICHUM O CTPOCHUHU BEIECTBA HA Pa3HBIX
YPOBHAX  —  aTOMHOM, MOHHO-MOJICKYJISIPHOM, HaJIMOJICKYJISIPHOM, 0
TEPMOAUHAMHUYECKUX U KMHETHYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XMMHYECKOM pPaBHOBECHUM, PACTBOPAaX M JUCIEPCHBIX CHCTEMax, 00
OOIIMX HAYYHBIX MIPUHITUITIAX XUMUUECKOTO MMPOU3BOJICTRA;

dbopmupoBaHue y o0oOydYaroOmUXCS OCO3HAHHOTO ITIOHMMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKUX 3HAHUU I OOBSICHEHHUS KIIOUEBBIX HJCH U TpoOsemM
COBPEMEHHON XUMUH, JJi1 OOBSICHEHUS W MPOTHO3WPOBAHUS SBICHUN, MMEIOIINX
€CTECTBCHHO-HAYYHYIO TPHPOJY; TPAMOTHOTO PEIICHHS IpoOJieM, CBS3aHHBIX C
XUMHUEW, NTPOTHO3UPOBAHUA, AaHAIN3a W OLUECHKU C IIO3UIUN 3KOJOTHYECKON
0€301MacHOCTH  TMOCIEJACTBUM  OBITOBOM U  TMPOU3BOJCTBEHHON JEATEILHOCTH
YEJIOBEKA, CBA3aHHOW C XWMHUYECKHM IIPOU3BOJCTBOM, MCIIOJb30BAHUEM U
nepepadoTKOM BEIIECTB;

yTIIyOJICHUE TIPEACTABICHUM O HAyYHBIX METOJaX IO3HaHMS, HEOOXOIUMBIX IS
MPUOOPETCHUSI YMEHHMH OpPHEHTHUPOBATHCS B MHPE BEHIECTB M OOBSICHEHUS
XUMHUYECKHUX SBJICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON AESITEITbHOCTH
Y OBCEIHEBHOM KU3HU.

B mmame peammzanuu mepBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOMUX (DYHKITHIA
[IEJIOCTHOM CUCTEMBI CPETHETO 00IIeT0 00pa30BaHuUs MPU U3YUCHUH TIPeIMeTa « XUMUS Ha
yrayOn€HHOM YPOBHE 0COOYIO aKTYaJIbHOCTh MTPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOEKJIEHHOCTH B TMO3HABAEMOCTU SIBJICHUM MPUPOABI, YBAXKECHHUS K
MPOIIECCY TBOPUYECTBA B OOJACTH TEOPETUUYECKUX W MPHUKIIAIHBIX HCCIEIOBaHUN B
XUMUH, (HOPMUPOBAHUE MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;



e pa3BUTHE MOTHBAIUM K OOYYCHHIO M MMO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEITIOBEYCCKUX IICHHOCTEH;

e pa3BUTHE T[IO3HABATCIIBHBIX HMHTEPECOB, WHTEIUICKTYATbHBIX M  TBOPYECKUX
criocoOHOCcTe oOy4varonuxcs, popMUpPOBAHUE Y HUX CO3HATEIBLHOTO OTHOIICHUS K
CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BAHUIO KaK YCJIOBHUIO YCIEIIHOU
npo¢eCCUOHANILHON U OOIIECTBEHHOM AesATeIbHOCTH, OTBETCTBEHHOI'O OTHOIIECHHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;

e (opmMupoBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO TMPHUPOJOIOJIB30BAHUS, PA3BUTHE
DKOJIOTHYECKON  KYJIBTYpbhl, MPHUOOPETECHUE OMbITa  OOIIECTBEHHO-ITOIC3HOM
AKOJIOTUYECKOU JIeITeTLHOCTH.

OO01Iee YMCIIO YacoB, MPEIYCMOTPEHHBIX IS M3YYCHUS XUMHHM Ha YTIIYOJICHHOM YpPOBHE
cpeaHero ooiero obpasoBanus, coctapisieT 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B
Hezaemo), B 11 kimacce — 136 uacos (4 yaca B HEACIIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHNYeCcKOl XUMUM.

[Ipenmer ¥ 3HaYeHUE OPraHUYECKON XHMMHH, NPEJICTAaBIEHUE O MHOrooOpa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOECHHME aToMa YriepoAa: OCHOBHOE M BO30YXIEHHOE COCTOSHUA.
BanientHpie BO3MOXKHOCTH aToMa yrjiepojaa. XuUMHUYEcKass CBSI3b B OpPraHUYECKHUX
CoeMHEHUsAX. Tumbl TUOpPUIM3AIMUM aTOMHBIX opOuTtaneil yriepoga. MexaHU3MBI
o0pa3oBaHus KOBAaJIEHTHOM cBsi3u (OOMEHHBIH M JOHOPHO-aKUENTOPHBIN). Tk
NepEeKpPhIBAHUS aTOMHBIX opOuTaniei, o- u m-cBsi3u. OnUHApHAs, ABOMHAS U TPOHAsI CBS3b.
CrniocoObl pa3pbiBa CBs3€dl B MOJEKYJIaxX OpraHuyeckux BeiiecTB. [loHsTue o cBoOOJHOM
paaukaie, Hykjeopuie 1 dJIeKTpoduie.

Teopust cTpoeHusi opraHuyeckux coeauHeHudt A.M. byrtinepoBa M CcOBpeMEHHBIC
NpPEJICTABIICHUsI O CTPYKType MOJIEKYJ. 3HayeHUE TEOPUH CTPOCHHSI OPraHUYeCKUX
coeuHeHU. MonekynsapHble U CTpYKTypHble (opmynsl. CTpyKTypHbIE (OpMYIBI
pa3TUYHBIX BUJIOB: pa3BEpHYyTas, COKpamiéHHas, ckenerHas. M3omepus. Buasl nzomepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHas. ODNEKTPOHHbIE A(DPEKTHl B MOJEKYJIaX OPraHMYEeCKUX
coeTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P DEKTHI).

[IpencraBienne o  KiIaccupuKanuu  opraHudeckux  BemiecTB.  [loHstHe 0
¢ynkimonanbHoi rpymme. [omonorusi. ['omonormyeckue psigpl.  CucremaTudeckas
HOMeHKIIatypa opranndeckux coeaunenuit (IlUPAC) u TpuBuanbHbIe Ha3BaHUS OTIAEIBHBIX
IPEICTABUTETICH.

Ocobennoctu W Kkinaccuukanuss  OpraHM4YecKux  peakiuil.  OKHUCITUTEIBHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPraHUYECKOW XUMHUH.

DKCIEpUMEHTAJIbHBIE METO/Ibl U3YyUEHHS BEIIECTB U UX IMPEBPAICHUN: 03HAKOMIICHHUE
c oOpasllaMy OpraHMYeCKHX BEIIeCTB W MaTepHallaMM HAa WX OCHOBE, OIBITHI TIO
MPEBPALICHUIO0 OpPraHWYECKUX BEUIECTB IPU HAarpeBaHUM (IUIaBI€HUE, OOYyriIuMBaHUE U
TOPEHHE), KOHCTPYUPOBAHUE MOJIENIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Anxanbl. ['omomoruueckuii psijy ankaHoB, o01mias opmysa, HOMEHKIIATypa U U30MEpHS.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYN alKaHOB, SP>-rHOpUAM3aLMs
aTOMHBIX OpOuTasel yriepoia, 6-CBsi3b. @U3MYECKUE CBOMCTBA AJIKAHOB.

XUMHUYECKHE  CBOMCTBA  aJKaHOB:  peaklUMH  3aMElIeHus,  H30Mepu3alluu,
JNETUAPUPOBAHMS, [UKIU3AllMU, NUPOJn3a, KpekuHra, ropenus. IlpencraBienue o
MEXaHU3ME PEaKINi paJuKaIbHOIO 3aMEILCHHUS.

Haxoxnenue B npupone. CriocoObl MOMyYEHUs] U1 TPUMEHEHUE AJIKAaHOB.

Huxnoankanel. OO1as ¢hopmyia, HOMEHKIaTypa u uzomepusi. OCOOCHHOCTH CTPOCHUS
U XUMHYECKUX CBOMCTB MayiblX (LUKJIOMPOIAH, IUKIO0YTaH) U OOBIYHBIX (IIMKIIONEHTAH,
LIMKJIOreKCaH) IUKII0ankaHoB. CrocoObl MOTy4YeHUs! U IPUMEHEHUE [IUKIIOAKaHOB.



Ankenbl. ['oMonmoruueckuit psia  ajdkeHoB, o6Omas ¢Gopmyna, HOMEHKIATypa.
DIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOECHHE MOJEKYN AalKEHOB, SP>-TrHOpUIM3ALKS
aTOMHBIX OpOUTaJeH yriaepoaa, 6- u m-cBsizu. CTPyKTypHAs ¥ reoMeTpudeckas (IUc-TpaHc-)
nzomepusd. Du3MyYEeCKMe  CBOWMCTBA  aJIKEHOB. XUMHUYECKHE  CBOWMCTBA:  PEAKLMU
MPUCOECINHEHNUS, 3aMEUICHUs] B (-TIOJOKEHHE NpU JBOMHON CBA3M, NOJUMEpU3ALUU U
okucnenus. IIpaBuimo MapkoBHuKOBa. KauecTBEHHBIE pEakIMM Ha JBOMHYIO CBS3b.
CniocoObl OJTy4eHUs U IPUMEHEHUE aJIKEHOB.

Anxanuensl.  Knaccuduxanuss — ankaaueHoB — (CONpsDKEHHBIC,  M30JIMPOBAHHbBIE,
Kymynuposanusie). (OCOOCHHOCTU DIIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMWCTB
COMPsHKEHHBIX AUEHOB, 1,2- u 1,4-ipucoeaunenue. [lonumepusanus cOnpsHKEHHBIX TUCHOB.
CrniocoObl OJTy4YeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. T'omonmoruyeckuii psja aiakuHOB, oOmas ¢opmysia, HOMEHKIATypa H
u30MepHs. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKMHOB, SP-
ruOpuau3anus aToOMHBIX opOutaneir yraepoga. dusmueckue CBOICTBA  AJIKUHOB.
XUMHUYECKHE CBOMCTBA: pEaklUMM TMPUCOCTUHEHUS, TUMEpU3AlM U TpPUMEpPU3alUH,
okucienus. KucioTHeie CBONCTBa alKMHOB, HWMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiuy Ha TPOHHYIO CBA3b. CIOCOOBI MOJIyYeHUS U IPUMEHEHUE aTKUHOB.

ApomMaruueckue yriieBoaopoisl (apeHsl). ['oMonorudeckuil psii apeHoB, oOmias
dopMyna, HOMEHKJIATypa M HU30MEpHUs. ODIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE
MoOJIeKyJ bl OeH3ona. du3nueckue CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA O€H30Ja U €ro
TOMOJIOTOB: PEaKlMM 3aMelleHUs B OEH30JbHOM KOJBIE U YIJIEBOJOPOJHOM paauKale,
peakuud TPHUCOCIUWHEHHUs, OKHUCIeHHEe TomosioroB OeHsona. [lpencraBinenue 00
OPUEHTHUPYIOIIEM JCHCTBUU 3aMECTUTENIe B OCH30JIbHOM KOJIbIIE HA MPUMEPE aTKUIIbHBIX
paanKaioB, KapOOKCUIIbHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYMIIbI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB crtupoina. llomumepusanus crupona. CrnocoObl
NOJIYYEHUS U IPUMEHEHUE apOMATUUYECKHUX YIIIEBOIOPO/IOB.

[Tpuponnsiii ra3. [TomyTabie HedTAHBIE ra3pl. HedTh u €€ npoucxoxaenne. KameHHbIN
yroib M MPOAYKTHI ero nepepadorku. CrocoObl mepepaboTku HedTH: TIEPErOHKa, KPEKUHT
(TepMHUYECKUM, KaTaauTHYecKuil), pudopmunr, nupoiau3. [IpoaykTel nepepabotku HedTH,
WX PUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KIJIACCAMU YTJIE€BOAOPOAOB.

DNEKTpPOHHOE CTPOECHME TaJOTE€HIIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakiuu 3aMenieHus
rajoreHa Ha TUAPOKCOTpYyIIy, HUTPOTPYIIy, LUAHOTPYINy, aMUHOrpymnmy. JleiicTBue Ha
raJIOTEHIPOU3BOHbIE BOAHOTO MW CIMPTOBOTO pacTBopa Ii€noud. BsaumonercTeue
JUTaJOr€HaJIKaHOB C MAarHUEeM M HUHKOM. [IOHSITHE O METAIOOPraHUYECKUX COEIUHEHHUSIX.
Hcnonp3oBaHue rajoreHnpou3BOAHBIX YIIIEBOJOPOIOB B OBITY, TEXHUKE M IPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCNEpUMEHTAJIbHbIE METOAbl M3YYEHHUS BEIIECTB M HUX MPEBPALIECHUN: H3ydeHHE
(¢u3MYEeCKUX CBOWCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTb), KAYECTBEHHBIX  PEaKIUi
YIJIEBOJOPOJIOB PA3IMYHBIX KJIacCoB (oOecrBeurMBaHWE OpOMHOW WM HOIHOW BOJIHI,
pacTBOpa NE€pMaHraHata Kajus, B3aUMOJCHCTBHE alleTHIeHAa C aMMHAYHBIM PacTBOPOM
okcuaa cepebpa(l)), kadecTBeHHOE OOHApY)KEHHE yTiepoJa M BOJIOPOAA B OPraHWYECKUX



BEIIECTBAX, MOJIYUYCHUE ATUJICHA U M3YUYEHHUE €r0 CBOMCTB, O3HAKOMJIEHHUE C KOJUICKLIHSIMHU
«Hedbtb» u «Yromp», ¢ obpa3liamMu IJIacTMacC, KaydyKOB W PE3UHBI, MOJIECIUPOBAHUE
MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HIIPOU3BOIHBIX YIIEBOAOPOIOB.

Kucsiopoaconep:xkamue oprannyeckKue coeJIuHeHHU.

[Ipenenbubie ogHOaTOMHBIE cnupThl. CTpoeHHe MOJEKyd (Ha MpuMepe MeTaHoda M
staHona). ['omonorumueckuit psg, oOmas QopMyna, HU30MepUs, HOMEHKIaTypa U
kinaccudukainus. Gu3ndecKue CBOWCTBA MPEACIbHBIX OJIHOATOMHBIX CIUPTOB. Bomopoansie
CBSI3M MEXAY MOJIEKYJIaMUd CHUPTOB. XUMHYECKHE CBOMCTBA: PEAKIUHU 3aMEIICHUs,
JNErupaTali, OKHUCJIEHUS, B3aUMOACHCTBUE C OPraHMYECKUMU UM HEOPraHU4YEeCKUMU
kucioramu. KauecTBeHHass peakuusi Ha OJHOATOMHBIE COUpPTHL. JleiicTBUE ATaHOna U
METaHoJa Ha opraHu3M deyioBeka. CrocoObl MOJYyYEeHHS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa U uzoMmepus. OcCOOEHHOCTH (PUBHUECKUX U
XUMUYECKUX CBOMCTB.

MHOroaToOMHbBIC CIIUPTHI — ITHJICHTJUKOJIb U TIUIEpUH. DUBHUECKUE U XUMUYECKHUE
CBOICTBA: PEaKIMU 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMHU M HEOPraHUYE€CKUMU
KHCJIOTaMH, KayeCTBEHHAsi peaklMsl Ha MHOroaToMHble cnupThl. lIpeacraBienue o
MEXaHU3ME peakiui HykieopuiapbHOTO 3amenieHus. JlelicTBHe Ha OpraHuW3M 4YeJIoBEKa.
Cnioco0ObI OSTy4eHHUsT ¥ TPUMEHEHUE MHOT'OATOMHBIX CITUPTOB.

®enon. CtpoeHue MOJEKyNbl, B3aUMHOE BIMSHHE THUAPOKCOTPYNIBI U OEH30JbHOTO
anpa. @Pusnueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX CBONCTB (QeHoa.
KauectBennbie peakimu Ha @eHod. TokcuuHocTh (eHona. CrnocoObl MONy4YeHHUS U
npuMmeHeHune gpenona. GenondopmanbaeruaHas cMoJIa.

KapOGoHuibHble COEAMHEHUS — albJIETHAbl M KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Tpynmbl. ['OMoOJIOrHYeCKHUE PsAJIbI alIbJICTUI0OB U KETOHOB, oOmmas (opmyna,
M30MEpHUsT U HOMEHKJIATypa. PU3UYECKHUE CBOMCTBA albJECTHUAOB U KETOHOB. XHMMHUYECKHUE
CBOMCTBAa aJbJIETUJIOB M KETOHOB: peakUUHU mpucoequHeHus. OKHUCICHHE alIbJIETU]IOB,
KayeCTBEHHBIE peakIny Ha anpiaeruabl. CrocoObl MOTyYeHus: U TPUMEHEHHE allbJIeTHI0B U
KETOHOB.

OnHOOCHOBHBIE MpeeNbHBIE KAPOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKY
KapOOHOBBIX KucIOT. M3oMmepus u HOMeHKnarypa. dusndeckne CBONWCTBa OJHOOCHOBHBIX
MpeaeNbHbIX KapOOHOBBIX KUCIOT. BOMOpOMHBIE CBSI3W MEXIYy MOJIEKYJIaMU KapOOHOBBIX
KHCJIOT. XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEAKIINS dTepUPUKAIIIHN, PEaKIUU C
YY4aCTHEM YIJIEBOJOPOAHOrO paaukaga. OcOOEHHOCTH CBOMCTB MYpaBbHUHOM KHUCIOTHI.
[lorsiTue 0 TPOM3BBOMHBIX KAapOOHOBBIX KHCJIOT — CIOXHBIX 3dupax. MHoOroobpasue
KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEIMPEACIBbHBIX U apOMAaTHUYECKUX KapOOHOBBIX
KHUCJIOT, JAUKapOOHOBBIX KHUCIOT, THMAPOKCHUKApOOHOBBIX KHUCIOT. lIpencraBurenu BhICHINX
KapOOHOBBIX KHCJIOT: CT€APUHOBAS, MAIBMUTHHOBAS, OJICUHOBAS, JUHOAEBAS, JTUHOJEHOBAS
KUCJIOThI. CrocoOBI MOTYYEeHUS! U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢dupsl. ['oMonoruueckuit psan, obmas dopmyna, uU30OMepus U
HOMEHKJIaTypa. PU3NYECKUEe U XUMHUYECKHE CBOMCTBA: THAPOIN3 B KUCIOW U IIEJIOYHOU
cpene.



Kupsi. Ctpoenue, GpuU3NUYECKre U XUMHUUECKHUE CBOMCTBA KUPOB: TUAPOIU3 B KUCION U
menouyHor cpene. OCOOEHHOCTH CBOMCTB KMPOB, COJACPKAIIUX OCTATKH HEMpPEAECTbHBIX
KUPHBIX KUCIOT. KUPBI B IPUPOJE.

MpbUT4 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mast xapakTtepucTHKa yrieBojoB. Knaccudukamus yrieBoaoB (MOHO-, AH- U
nonurcaxapujibl). MoHocaxapuibl: III0Ko3a, PpyKTo3a, rajakro3a, pudos3a, 1e30Kcuprudosa.
dusnyeckue CBOMCTBA U HaxOxIAeHHE B npupone. PorocuHre3. XUMHUUYECKHE CBOWCTBA
[JIFOKO3bl: PEaKIMU € YydYyacTHeM CHOUPTOBBIX M aJbJACTHJAHOM TPYIIN, CHUPTOBOE U
MOJIOUYHOKHCIIOE OpokeHue. [IpuMeHeHHue TIIIOKO3bl, €€ 3HAYeHUE B JKU3HEIEATCIbHOCTU
opranu3ma. Jlucaxapuabl: caxaposa, MajbTo3a U JakTo3a. BoccraHaBiauBaromye u
HEBOCCTaHABJIMBAIOIIME Aucaxapuibl. ['uaponus aucaxapunoB. HaxoxaeHue B mpupoje u
npumeHenue. [lomucaxapuabl: Kpaxmal, TJIUKOTeH U 1euttoio3a. CTpoeHrne MaKpOMOJIEKYIT
Kpaxmaja, TIJIMKOreHa U IeJUTiosio3bl. Du3ndeckre CBOMCTBA Kpaxmajia U IIeJUTIOJIO3HI.
XUMHUYECKHE CBOMCTBA KpaxMalia: THIPOJIN3, KAYECTBEHHAS PEaKIus ¢ HOJA0M. XUMHUECKUE
CBOMCTBAa IICJUTIOJIO3BI: THUAPONW3, TMojydeHue d¢GupoB 1ewirono3bl. [loHatue 006
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAJIbHBIC METOIbI U3YUYEHHUsI BEIIECTB M WX MPEBPAICHUN: paCTBOPUMOCTD
pPa3IMYHBIX CIIUPTOB B BOJIC, B3aMMOJICHCTBUE 3TaHOJIa C HATPUEM, OKUCICHHE STHUIIOBOTO
CIIUpTa B aJIbJICTU]] HAa PACKaJEHHONW METHON MPOBOJIOKE, OKHUCIECHHUE STUJIOBOTO CIIHUPTa
JTUXPOMATOM Kaius (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB), KAUECTBEHHBIEC PEAKIINH
Ha anpaerunbl (¢ rugpokcugoMm auammuHcepeodpa(l) u rumpoxcumom memau(ll)), peaxmms
rmieprHa ¢ rugpokcuoM meau(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aUMOJIEHCTBHE PacTBOpPaA IIIOKO3bI ¢ ruapokcuaom Menu(ll), Bzaumozelicteue kpaxmana c
MOJIOM, DpEIICHHE OSKCHEPUMEHTAIbHBIX 3a7ady 1o TemMaM «Crnuptel U (EHOJBI»,
«KapOonoBsie KUCIOTHI. CIOXKHBIE YOUPHI».

A30Tcoaep:Kalue OpraHudecKue coeMHeHHs.

AMUHBI — OpraHMyYecKkue TpOM3BOJHBIE ammuaka. Kiaccudukanus aMHHOB:
anudaTUUecKue W apoMaTUYECKHUE;, TEepBHYHBIC, BTOpUYHBIE M TpeTudyHbie. CTpoeHue
MOJIEKYJ, oOmas ¢opmyna, H30MepHs, HOMEHKIATypa © (PU3HYECKHE CBOMCTRBA.
XHWMHYECKOE CBOMCTBA anu(aTHYECKHMX aMHUHOB: OCHOBHBIC CBOWCTBA, aJIKUIMPOBAHUE,
B3aMMOJICHCTBUE NIEPBUYHBIX AMUHOB C a30THUCTOU KUCTOTOW. CONM aJIKUIaMMOHUS.

AHWIMH — TpeACTaBUTEIb aMHHOB apoMarthueckoro psga. CTpoeHue aHUIIMHA.
B3aumHoe BiusHHME Tpynm aTroMOB B MoJeKyne aHwinHa. OCOOCHHOCTH XUMHYECKUX
cBoMcTB aHwiInHa. KauecTBeHHble peakuu Ha aHUIMH. CriocoObl MOTYyYEeHUS U PUMEHEHNE
amudaTtnaecknx aMuHOB. [lomydenune anmimHa U3 HUTPOOESH30IIA.

AmvuHokucnotel. Homenknatypa u wuszomepus. OTaenbHble NPEACTaBUTENN  O-
AMUHOKHCJIOT: TJMIUH, ajaHuH. Ou3nvecKkue CBOMCTBA AMHUHOKHUCIOT. XHUMHYECKHE
CBOIMCTBA aMHUHOKHCIOT Kak aM(OTEepHBIX OpPraHWYECKUX COCIUHCHHM, PEaKIus
MOJIMKOHJEHCAllMM, O0Opa3oBaHWE  NENTUIHOW  CBsI3U.  buonornueckoe  3Ha4YeHUE
aMUHOKHUCIOT. CUHTE3 ¥ THUIPOJIU3 MENTHU]IOB.



benku xak mpupomHble monuMmepbl. [lepBuyHas, BTOpUYHAsS M TPETUYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCTTKOB: THUAPOIH3, JCHATYPAIHs, KAYECTBEHHBIC PEaKIINH
Ha OEJIKHU.

OKCHEpUMEHTAbHBIE METO/Ibl M3YYCHUS BEIICCTB M WX NPEBPAIIECHUIN: PACTBOPCHHE
OCIIKOB B BOJIE, JICHATypanus OETKOB IMPU HArpeBaHWH, IBETHBIC pEaKIMH Ha OCIKH,
pEIICHHEe OKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM «A30TCOACpIKaIINe OpPraHUuYeCKHe
coennHeHUs» U «Pacno3HaBaHWEe OPraHUYSCKUX COCTMHCHUIY.

BbicokoMoJieKy IsipHbIe COeTHHEHUSI.

OCHOBHBIC TIOHATHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCAMHCHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTCIICHb IMOJMMEpPU3AIINU, CPEIHSS MojieKyispHas macca. OCHOBHBIE

MCTOABI CHHTC3a BBICOKOMOJICKYJISIPHBIX CO@JII/IHCHI/Iﬁ — MMOJINMCPU3all A 151
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HOJII/IMepHBIe MaTcpualibl. IInacTmacchl (HOJII/ISTI/IJICH, IMOJIUITPOITUJICH,
IMMOJIMBUHUIXJIOPU/, MMOJINCTHUPOII, MOJIMMCTUIIMCTAKPUJIAT, HOJ'II/IKap6OHaTBI,

noJudTHIIeHTepedTanaT). Y Tuausauus 1 nepepadboTka rmiacTuka.

DOnacToMepbl: HaTypaJibHbIM KaydyK, CHHTETHYeCKHe Kayuyykd (OyTaJueHOBBIN,
XJIOPONPEHOBBIN, H30IIPEHOBBIIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HarypaibHble (XJIONOK, IIEPCTh, IMIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KAaIlpOH U JIaBCaH).

[lonumepsl crnenuanbHOrO Ha3HaueHHUs (Te(sIoH, KeBiap, SJIEKTPOIPOBOASIINE
NOJIMMEPBI, OMopasiiaraeMble MOJTUMEPHI).

OKCIEpUMEHTAIIbHBIE METO/Ibl U3YyUEHHS BEIIECTB U UX NMPEBPAICHUN: 03HAKOMIICHHUE
c o0pa3namMu NPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAay4yKOB, pEIICHHE
AKCHEPUMEHTAIBHBIX 3aJa4 10 TeMe «Pacro3HaBaHUE IJIaCTMACC U BOJIOKOHY.

Pacuérurnle 3amaun.

Haxoxxnenue momnekymsipHod ¢GOpMysbl OpPraHUYECKOTO COEAUHEHUS 1O MacCCOBBIM
JOJISIM DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAXOXJICHHE MOJEKYISPHOU (HOPMYITbI
OpraHUYecKoro coeArMHeHus 1Mo macce (00bEMY) MPOAYKTOB CrOpaHUs, MO KOJIUYECTBY
BeniecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMU W/WUITU UCXOJHBIX BEIIECTB, YCTAHOBICHUE
CTPYKTYpHOU (pOpMYJIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB MM
CHocO00B TOJYyYEHUs], OMpPENEICHUE oM BBIXOJA MPOAYKTAa PEAaKIMHU OT TEOPETUUYECKH
BO3MOJKHOT0.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeIMETHBIX CBSA3€M IPU U3y4YEHUN Opranndeckour xumuu B 10 kmacce
OCYILECTBIISIETCSI YEPE3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX MOHSITUH, TaK W
IIOHATUMN, IPUHATBIX B OTACIBHBIX NIPEAMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mme ecTeCTBEHHO-HAYYHbIE MOHSTHS: SBICHHE, HAYYHBIN (DaKT, TUIOTE3a, TEOPUS,
3aKOH, aHajJHu3, CUHTE3, KiaccuuKauus, HaOII0ACHUEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIb,
MOJEIUPOBAHUE.

®usuka: marepus, aToM, JIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUUECKUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKHE BEJIMYMHBI,
€IUHULBI U3MEPEHUS, CKOPOCTh, JHEPTHSI, MaCCa.



buonorus: KJIETKA, OpraHu3M, AKOCUCTEMA, ouocdepa, MeTa00Iu3M,
HACJIEeICTBEHHOCTb, ABTOTPO(HBIN U TreTepOoTpOHBII TUIT MUTAHUS, OpOKeHHE, (POTOCUHTES,
IbIXaHue, OCNKH, YTIEBOAbL, KUPbI, HYKIIEUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: nosie3HbIe HCKOMIAEMBIE, TOILIIUBO.

TexHonorusi: MNUIIEBbIE TPOAYKTHI, OCHOBBI PAlMOHAJIBHOTO NUTaHUS, MOIOLIUE
CpelICTBA, MaTepUabl U3 UCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMUM.

Atom. CoctaB aTOMHBIX sAnep. XuMHUYecKud »snaeMmeHT. HM3oronbl. CrpoeHue
AJIEKTPOHHBIX 000J0UYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUUECKUE YPOBHU U MOTYPOBHH.
AtomHuble opOuTtanu. Krmaccubukanus XUMHUECKHUX 3JeMEHTOB (S-, p-, d-, f-amemeHtsr).
Pacnpenenenne 5SI€KTPOHOB MO AaTOMHBIM OpOUTANSAM. OJEKTPOHHBIC KOH(PUTYpAITUU
aTOMOB JJIEMEHTOB TIEPBOTO—YETBEPTOTO TMEPHOJOB B OCHOBHOM U BO30YXJIEHHOM
COCTOSIHUH, DJICKTPOHHBIE KOH(UTYPAIIUHA UOHOB. DJIEKTPOOTPHUIIATEIILHOCTD.

[lepuonnueckuit 3akoH u Ileproamyeckas cucreMa XUMHYECKUX 3yeMeHTOB [I.H.
MengeneeBa. CBsi3b NEPUOAUYECKOrO 3akOoHA M llepmoamdeckoil CUCTEMBbl XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHUYECKHUX DJEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CJIOXKHBIX BEIHIECTB IO
rpyImaM 1 nepuojiaM. 3HaueHue nepuoanyeckoro 3akona /(.M. Menaeneena.

Xumuueckas CBs3b. BUabl XUMUYECKON CBA3U: KOBAJIICHTHAs, NOHHAS, METAJUINYECKAsL.
Mexanu3Mbl 00pa3oBaHMs KOBAJEHTHOW CBSI3U: OOMEHHBIM W JOHOPHO-aKIENTOPHBIM.
DOHeprusi U JiuHa CBA3U. [loNSIpHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBaJEHTHOMU
cBsa3u. Kpatnsie cBsizu. BogopoaHas cBsizb. MeXMONEKYIISIPHBIE B3aUMOICUCTBHUS.

BasieHTHOCTh M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b AJEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUUYECKUM CTPOCHHEM (HAa IMPUMEPE COCAMHEHUN 3JIEMEHTOB BTOPOTO
eproa).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHUsiX. (CocTaB KOMILIEKCHOTO HWOHA!
KOMITJIEKCOOOpa3oBarenb, JIMTAHABL. 3HAUYCHHWE KOMIUIEKCHBIX coenuHeHuil. [loHsTHe O
KOOPIMHAIIMOHHON XUMMUHU.

BemectBa MONEKYISPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUs. TUIBI KPUCTAILNTMYECKUX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

Ilonatne o pucnepcHblx cucremax. Vcrtuaabeie pactBopel. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BbIPAXKEHUSI KOHLEHTPALIMK PACTBOPOB: MaccoBas JOJIs
BEIIECTBA B pAacTBOPE, MOJSIpHAs KOHUEHTpauus. HacellieHHbIE W HEHACHIIIECHHbIE
PacTBOPBI, PAaCTBOPUMOCTb. Kprctaiutoruaparsl.

Knaccudukanusa 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. TpUBHUANIbHbIC HA3BAHUS
OTJAEJIbHBIX PEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanusa XMMUYECKUX peaklii B HEOPraHMYECKOM M OPraHMYeCcKOM XHUMHHU.
3aKOH COXpaHEHUS MACChl BELIECTB; 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU IIPU



XUMUYECKUX peaknuax. TermnoBble 3(P(EKThl XUMHUYECKUX peakiuil. TepMoxumudeckue
YpaBHEHUS.

CkopoCTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3jIuyHbIX (HaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6patumble U HeoOpaTHMbIe peakiuu. XuMudeckoe paBHoBecue. KoncrtanTa
XUMHUYECKOr0 paBHOBeCHsl. DaKTOPbI, BIUAIOIINE HA MOJ0KEHUE XUMUUYECKOTO PABHOBECHS:
TEeMIEepaTypa, JaBICHUE U KOHUECHTPAIIMU BEIIECTB, YYaCTBYIOIIMUX B peakiuu. [Ipunuun Jle
[TaTemnbe.

Onekrponutuyeckas guccouuanus. CunbHble U clladble 3JeKTpoJauThl. CTeneHb
nucconmanur. Cpena BOJOHBIX PacTBOPOB: KHUCJIOTHAsA, HEWTpalbHas, IIEJIOYHAas.
Bonopoansiit mokazarens (PH) pactBopa. I'maponus comneid. Peakiinu noHHOT0 0OMeHa.

OKuCIUTeNbHO-BOCCTAHOBUTEINIbHBIE peakunu. CteneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTEIb. [Ipoliecchl OKHUCIEHUS U BOCCTAaHOBJICHUS. BakHeWIIMe OKUCIUTEIU U
BOCCTAHOBHUTENIM. MeETO/I 3JEKTPOHHOro OanaHca. DJEKTPOJIM3 PACTBOPOB U PacCIJIaBOB
BEIIIECTB.

OKCMEPUMEHTAIBHBIE METOJIbl M3YUYEHMSI BEIIECTB W WX NPEBPAILICHUMN: Pa3JI0KEHUE
nepoKkcuaa BOJAOPOJA B MPUCYTCTBUM KaTaau3aTopa, MOJEIA KPUCTALIMYECKUX PEHIETOK,
IIPOBEJCHUE PEAKIIUM HMOHHOTO OOMEHA, OMpEIENICHHE Cpelbl PAacTBOPOB C TOMOIIBIO
WHJUKATOPOB, U3YUCHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON peakIuu
Y TIOJIOKEHNE XMMHYECKOTO PABHOBECHSI.

Heopranuueckast XumMusi.

[Tomoxxenne HemeramioB B llepuoamyeckon cucreMe XUMHUYECKUX djemMeHToB [[.H.
MenzeneeBa U1 0COOEHHOCTU CTpOeHHMsS MX aToMOB. Du3nyeckue CBONCTBA HEMETAJUIOB.
ANoTpornus HeMeTaIoB (Ha MpUMeEpe KUCIopoia, cepbl, hocdopa U yrieposa).

Bonopon. [lonydyenue, puzndeckue 1 XUMUYECKHE CBOMCTBA: PEAKIIMKM C METAJJIAaMU U
HEMETAJJIaMU, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ 'uipuabl. TOMIMBHBIE 371EMEHTHI.

["anorensl. Haxoxaenue B npupoje, crnocoObl MoaydeHus, Pu3ndeckue U XUMUYECKre
CBOMCTBA. ['asioreHoBOI0pOAbl. BaxkHENIIINE KUCIOPOICOAEPHKAIINE COCAUHEHUS TAIOTEHOB.
JlaGopaTopHbI€ ¥ MPOMBIIIIEHHBIE CTIOCOOBI MOYYeHHS TaIOreHoB. [I[puMeHeHre rajioreHoB
1 UX COCIUHCHU.

Kucnopon, o3on. JIlabopaTopHble ¥ POMBINIJIEHHBIE CIIOCOOBI MOJIYYSHHSI KUCIOPO/a.
du3nueckue M XMMHUYECKHE CBOMCTBA M NPUMEHEHHE KHuciaopoaa W o030Ha. OKcuasl U
MIEPOKCHUIBI.

Cepa. Haxoxnenue B mpupoje, CHOCOOBI TONyYeHHs, (U3UUYECKUE U XUMUUYCCKHE
cBoiictBa. CepoBomopon, cymbduasl. Oxcua cepwi(1V), okcum cepwi(V1). Cepuucras u
CepHasi KUCJIOTHI U UX cor. OCOOEHHOCTH CBOMCTB CEpHON KUCTOTHI. [IpruMeHenue cepsl u
€€ COCIMHEHUM.

Azor. Haxoxmenue B Tpupoje, CIOCOObI MONMy4eHHs, (PU3NUECKUe W XUMHUYECKHUE
cBoWcTBAa. AMMHUAK, HAUTpUbL. OKCHUIBI a30Ta. A30TUCTAass U a30THAsI KUCJIOTHI U UX COJIM.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a30Ta U ero coeAMHEHUM. A30THbIE
yaoOpeHwus.



®docdop. Haxoxnenne B mpupoje, CrocoObl MoydeHusl, GU3nueckue U XUuMHUYECKUE
ceoiictBa. Dochunsl u Qochun. Oxcunsl dochopa, ochopnas kuciora u e€ CONH.
[Ipumenenue pocdopa u ero coequnenuii. ochopusie ynodpenus.

VYrinepon, HaxoxleHHe B mOpupoje. AJIOTpornHble Moaudukanuu. Duzndeckue u
XHUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepoaoM. Okcua yraepoaa(ll),
okcup yraepona(lV), yronpHas kuciora U €€ cojid. AKTUBUPOBAHHBIA YTOJb, aAcopOIus.
Oynnepensl, rpadeH, yriepoaHble HAHOTPYOku. I[IpuMeHeHHE MPOCTHIX BEIIECTB,
00pa3oBaHHBIX YIJIEPOJOM, U €r0 COSTUHECHUM.

Kpemnuit. Haxoxnenue B mpupojie, crocoObl MmoxydeHus, pu3nueckue u XUuMUIeCKUe
ceorictBa. Okcua kpeMuusi(1V), kpemHueBas KUcaoTa, CUIMKaThl. [I[puMeHeHne KpeMHusl U
ero coequuennii. CTeKIo, ero mojiydeHue, BUIbI CTEKIIA.

[Tonoxxenne wmetaioB B Ilepuonnueckodt CcucTeMe€ XUMHUUYECKHUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OO0mue ¢uzndeckue
cBoicTBa MeTauioB. [IpuMeHeHre MeTaJlIOB B ObITY M TeXHHUKE. CTUIaBbI METAJIOB.

DNEeKTPOXUMUUYECKUN P HampspkeHUd MeTauioB. OOmume crocoObl MOTyYeHHS
METaJUIOB: THAPOMETAILTYPTUs, MHUPOMETAUIYPIus, OJieKkTpomMeTamutyprus. I[loHaTtue o
Koppo3uu MeTaioB. CriocoObl 3alUTEI OT KOPPO3UH.

O6mas xapaktepuctuka MetaioB |A-rpynmsl [lepruonnueckoil CHCTEMbI XUMHUECKUX
anemMeHToB. Harpuii u xanuii: mnonydeHue, (QU3NYECKMe U XHUMHUYECKHE CBOWCTBA,
IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHUI.

O6mas xapakrepucTtika MmetamioB || A-rpynmsl [lepuoanyueckoii cucTeMbl XUMHYECKUX
AJIEMEHTOB. MarHuii W Kajuplui: MoiydyeHue, (U3MYEeCKue U XUMHUYECKHE CBOWCTBA,
NpPUMEHEHHE IMPOCThIX BEIIeCTB M HX coeauHeHud. JKECTKOCTh BOABI M CIOCOOBI €€
YCTPAHEHUS.

AJIOMUHUI: TIONTydeHue, PU3NYECKUe U XUMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA U €r0 COeNUHEHUU. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCHIA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mas xapakTepuCTHKa MeTauIoB MoOouHbIX noarpymm (b-rpymm) Ilepuoamdeckoit
CUCTEMBI XUMUYECKHUX JIEMEHTOB.

duznyeckue M XUMHYECKHE CBOMCTBA XpoMa M €ro coeauHeHuid. OKCHUIbI U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel U AUXpoMaTtbl, UX
OKHUCIUTEIbHbIE CBOKCTBA. [loilyueHrne u npuMeHeHne Xpoma.

dusnyeckue M XUMHYECKHE CBOKWCTBA MapraHla W €ro coeAuHeHui. BaxnHenmmue
coenunenus mapranua(ll), mapranma(lV), mapranua(V1) u mapranua(VIl). Ilepmanranar
KaJIUsl, €r0 OKUCIUTEIbHBIE CBOKCTBA.

duznueckue W XUMHYECKHE CBOMCTBA JKejle3a M ero coeauHeHuil. OKCHIEBL,
ruapokcuasl U conu xenesa(ll) u xenesza(lll). IlonyueHne u nmpuMeHeHHE *kKeje3a U €ro
CILJIaBOB.

Ou3nyeckue M XUMHYECKHE CBOWCTBA Meau U €€ coenuHeHud. [lomydenue wu
MIPUMEHEHHUE MEJU U €€ COCIUHEHUM.



[uHk: monyyeHue, (QU3NYECKHE U XUMHYECKHE CBOICTBa. AMQOTEpHbIE CBOWCTBA
OKCHJa M THAPOKCHUJA LHMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHHne IMHKa U €ro
COCIMHECHUM.

OKCIMEPUMEHTAIBHBIE METOJbl M3YYEHHUs] BEIIECTB M MX NPEBPAILLCHUN: H3y4YCHUE
00pa3IoB HEMETANIOB, TOpeHHe cephl, Pocdopa, xeae3a, MarHus B KUCIOPOJE, U3yUeHUE
KOJUIEKIMK «MeTaubl U CIUIABbI», B3aUMOJCUCTBUE IIEJIOYHBIX M IIEIOYHO3EMEIIbHBIX
METAJIJIOB C BOAOM (BO3MOXKHO MCIOJIb30BAHUE BUI€OMATEpUAIOB), B3aUMOJACHCTBHUE ITUHKA
U XKeJe3a C pacTBOPaMM KHUCJIOT U IIENIOYEH, KAYECTBEHHBIE PEAKIMA HAa HEOPraHWYECKUe
AHHUOHBI, KATUOH BOJAOPO/Ia U KATUOHBI METAJIIIOB, B3aUMOICHCTBUE THIPOKCUIOB AITFOMUHUS
U IIMHKA C PACTBOPAMM KHUCJIOT U LIETOYEH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMaM
«T"anorennl», «Cepa u €€ coequHEHUs», «A30T U Pochop U UX COCTUHEHHS Y, «MeTaibl
TJIABHBIX MOATPYIID, «MeTamibl TOOOYHBIX TTOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrneueHMM YCTOWYMBOTO pa3BUTHS UelioBeuecTBa. [loHsTHE O
Hay4YHBIX METOJIaX MO3HAHUS U METOJI0JIOTMU HAYYHOI0 ucclienoBanus. HayuHble MpUHIUIIBI
OpraHM3aIid XUMUYECKOr0 MPOW3BOACTBA. [IpoMblllJIeHHBIE CHOCOOBI  MOJYYCHUS
BOKHEUIIINX BEHIECTB (HA MpUMEpE MPOM3BOACTBA aMMHAKa, CEPHOM KHUCIOTHI, METAHOJIA).
[IpombInieHHBIE CITOCOOBI MOJYYCHUS METAUIOB W CIUIABOB. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolel cpeabl U ero mociejaAcTBus. Poib Xumuu B 0OECleYeHUU DHEPreTHUYECKOU
0€30MacHOCTH.

XuMHSL U 310pOBbE 4YenoBeKka. JlekapcTBeHHble cpencTBa. [IpaBuiia MCHOJIB30BaHUS
JIEKapCTBEHHBIX MpenaparoB. Pojib XUMHUK B pa3BUTHU MEIULIMHBI.

XvUMHUS TUIIA: OCHOBHBIE KOMIIOHEHTBHI, MHUIEBble J00aBku. Ponb xumuu B
oOecreuyeHuu MUIIEeBO 0€30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumus. IlpaBuna 6e3omacHOTo
MCIIOJIb30BaHUS MPENapaToOB OBITOBOM XUMUHU B MIOBCETHEBHON KU3HU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MaTEepHUalibl (LIEMEHT, OETOH).

XuMHUS B CeNIbCKOM X03s11icTBe. OpraHn4ecKue 1 MUHEpaJIbHbIE YI00peHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUalbl, KPACKH, CTEKIIO, KepaMHuKa. MaTtepuaiibl
JUISL 3JIEKTPOHUKH. HaHOTeXHOIOT M Y.

PacuérHbie 3anaum.

Pacuétpi: Macchl BemecTBa uinu 00bEMa ra3oB M0 U3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WM OOBEMY OFHOTO W3 YYaCTBYIOIIMX B pPEAKIUHU BEHIECTB, Macchl (00BEMa,
KOJIMYECTBA BEILECTBA) MPOJIYKTOB PEAKIIMU, €CIIM OJHO W3 BEIIECTB UMEET MPUMECH, MACCHI
(00BpEMa, KOMMYECTBa BEIIECTBA) MPOAYKTA PEAKIUU, €CIIM OJHO W3 BEIIECTB JIaHO B BUJE
pacTBOpa C ONMpEaeIEHHOM MacCOBOW JOJIEM PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJIM U
MOJISIPHOW KOHLEHTPAlUMH BEIIECTBA B PAacTBOPE, JOJM BbIXOAA NPOAYKTAa PEAKUHH OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHbIX CBSI3el NP W3yUyeHUH OOIled U HEOPraHMYeCKOM XUMHUU
B 11 kjacce oCyLIECTBISETCS 4Yepe3 HUCIOJIb30BAHME KakK OOIIMX €CTEeCTBEHHO-HAyUHbBIX



MOHSATUN, TaK W TOHATUM, NPUHATHIX B OTACNIBHBIX MpEAMETaX €CTeCTBEHHO-HAyYHOTO
HHKJIIA.

OO0uue ecTeCTBEHHO-HAaY4YHbIC MOHATHS: SIBIICHUE, HAy4YHbIA (haKT, TUMIOTE3a, TEOPHUS,
3aKOH, aHalW3, CHUHTE3, KiIaccupuUKalus, MNePUOIUYHOCTh, HAOIIOICHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MO/JIEJIb, MOJICJIUPOBAHHUE.

dusnka: Marepus, MHUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIIbI, paIHOAKTUBHOCTh, MOJIEKYJIa, SJHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHo€ COCTOSIHME BEIIeCTBa, HUJCANbHbIN Tra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorusi: kneTka, opraHus3M, 3KocucTeMa, Ouocdepa, MeTaboNHM3M, MaAKpO- H
MUKPOJJIEMEHTHI, OCNIKH, KUPBI, YTIEBOJIbI, HYKIICMHOBBIE KUCIOTHI, ()E€PMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpHBIC TOPOJIbI, MOJIE3HBIE UCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHomorusi:  XMMHUYECKasi  MPOMBIIUICHHOCTh,  METATyPrusi,  CTPOUTEIHHBIC
Marepuaibl, CEIbCKOXO34MCTBEHHOE  MPOU3BOJCTBO, MHUIIEBas  POMBIILICHHOCTD,
dapMalieBTHUYECKasi  TTPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHUX IPEraparos,
MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MAaTE€pHaiOB,  DJICKTPOHHAs  IPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHNHU HA
YIIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHUCTEMHO-AESATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JTUYHOCTHBIX
pe3yJIbTaTOB OCBOCHUSI MpeaMeTa «XHMHS» Ha YpPOBHE CpeaHero oOiiero o0pa3oBaHUs
BBIJICJICHBI  CIICYIONIME COCTAaBJSIONIME: OCO3HAaHWE OOYYaIOIIMMHUCS  POCCUICKON
rpaXJaHCKOM WAEHTUYHOCTH; TOTOBHOCTh K CAaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH W
CaMOOTMPE/ICIICHUIO; HaJIM4Yhe MOTHUBAIIMM K OOYYE€HHIO; TOTOBHOCTh U CIOCOOHOCTH
o0ydJaromuxcs PYKOBOACTBOBATHCS NPHUHSATHIMH B OOIIECTBE MpaBWIaMH W HOpPMaMu
MOBEJICHUS; HAJIMYKUE TPABOCO3HAHUS, IKOJOTHMUYECKON KYJIBTYphI; CIOCOOHOCTH CTAaBUTH
eI U CTPOUTH KU3HEHHbBIC TUUIAHBI.

JInuHOCTHBIE pe3yJIbTaThI OCBOCHHUS npeaMeTa «XUMUs» OTpa)karoT
c(hOpMUPOBAHHOCTh ONBITA MO3HABATEIILHON M MPAKTUYECKON JIEITEIIBHOCTH O0yYaroluXCsl
B IIPOIIECCE pean3aiii 00pa30BaTEeIbHON IS TEILHOCTH.

JInuHOCTHBIE pEe3yJIbTAThI OCBOCHHUS npeaMeTa «XUMUs» OTpakaroT
c(hOpMUPOBAHHOCTbH ONBITA MTO3HABATEILHON U MPAKTUUECKOW NESITEIHHOCTH O0YJaIOIIUXCS
B MIPOIIECCE pean3alii 00pa30BaTeIbHOM AEATEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpa:xa1aHCKOTO BOCIIMTAHUS .

OCO3HAHUA OOYYAIONIUMUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB W 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS O COLMAIBHBIX HOPMax M IpaBWjiaX MEXKIUYHOCTHBIX OTHOIIEHUU B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATCIBHOCTH IPH CO3JTaHUU yUECOHBIX
IIPOCKTOB, PEIICHUH YYeOHBIX W II03HABATENbHBIX 3a/1ad, BBIMOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTMKY W apryMEHTBI
TPYTUX TPH aHAIM3E PA3IMYHBIX BUO0B YICOHOM NESITEIHHOCTH,

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIICHUSI K MUCTOPUYECKOMY M HAYYHOMY HACJIEIHI0 OTECYECTBEHHOU
XUMUH;

YBaKCHHS K IIPOIIECCY TBOPYECTBA B O0JACTH TCOPHUU M MPAKTHUSCKOTO MPUIIOKCHUS
XUMHUH, OCO3HAHHS TOTO, YTO JAaHHBIC HAYKH €CTh PE3yJbTaT JJIUTCIBHBIX HAOIIOJICHHM,
KPOTOTIUBBIX IKCTIEPUMEHTATBHBIX ITOMCKOB, MIOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;

WHTEpEeCa U TO3HABATEIbHBIX MOTHBOB B TIOJYYCHUHW M TIOCIEAYIOIIEM aHaIu3e
HH(pOpMAIHH O MEePEIOBBIX JTOCTKCHHUSAX COBPEMEHHON OTCUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OLICHWBAaTh CHUTYallMH, CBS3aHHBIE C XUMHUYECKUMHU SBICHUSIMU, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OLICHUBATh CBOE IOBEACHUE U ITOCTYIIKA CBOMX TOBAPULIECHU C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;

4) gpopmMupoBaHus KYJbTYPbI 310POBbi:

MOHUMAaHUSl LIEHHOCTEH 310pOBOr0 M O€30MacHOro o0pas3a >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 310POBBIO;

coOJII0/ICHUS MpaBUJI 0€30MacCHOTO OOpallleHUsI ¢ BEIIECTBAMHU B OBITY, MOBCEIHEBHOM
KU3HU, B TPYJOBOH JEATEILHOCTH;

MMOHUMAHMS I1IEHHOCTU TPaBWJ HWHIWBHUAYAJbHOTO M KOJJIEKTUBHOIO 0€30MacHOTo
MOBEJICHUSI B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICICTBUN U HEMPUSITUS BPEJIHBIX MPHUBBIUEK (YIOTPEOJICHUS aTIKOroJIs,
HApKOTUKOB, KYpEHUSI);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-UCCIEI0BATEIbCKON JIEsATEIBbHOCTH,
00I1IeCTBEHHO TOJIE3HOM, TBROPUECKON U APYTUX BUIAX JCATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU IMPAKTHUYECKUX 3aJlady COIUaIbHOMN
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYCCKOMY HM3yUYEHUIO TTPOQEeCcChil pa3IMuHOro pojaa, B TOM YUCTIE Ha
OCHOBE IPUMEHEHHUSI TIPEIAMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYNY, JIOISAM TPyAa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYAJIBHOM TpPAaeKTOPUU OOpa3oBaHUS,
Oynymeit mnpodeccun W peanu3ald  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Yy4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U TTOTPEOHOCTEH O0IIeCTBa;

6) 3K0JI0TrN4Y€eCKOro BOCIIUTAHMS:

OKOJIOTUYECKH  I[€JIeCOO0pPa3HOr0  OTHOIIGHMS K  TPUPOJIE KaK  HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

NMOHUMAHMUsI  TJIOOAJIBHOTO  XapakTepa  SKOJOTHYECKUX  MpOOJeM,  BIUSHHS
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOU CPE/IbI;

OCO3HAHUS HEOOXOJWMOCTH HCIIOIB30BAHUS JOCTIDKCHHH XHUMHH JJISl  PEIICHUS
BOIIPOCOB PAIIMOHATIBHOTO TPUPOAOTIOJIH30BAHUS;

AKTUBHOI'O HEMPUATHUS JEUCTBUHN, MPUHOCAIINUX BPE OKPYKAIOIIEH MPUPOTHOMN Cpene,
YMEHUS MIPOTHO3UPOBAThH HEOJIaronpusTHEIC AKOJIOTUYECKHUE MOCJECTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HaJu4usi Pa3BUTOr0 3KOJIOTMYECKOTO0 MBIIIICHUS, SKOJOTHYECKON KYJIbTYpHI, OIbITA
NEATEIbHOCTU JKOJOTUYECKOW HAMpaBII€HHOCTH, YMEHHS PYKOBOJCTBOBAThCSA HMHU B
MMO3HABATEIbHOM, KOMMYHUKATUBHOW W COLMAIBHOM MPAKTHUKE, CIIOCOOHOCTH U yMEHUS
aKTUBHO MPOTHUBOCTOSITH UACOIOTUN XeMOhoOHH;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pAa3BUTUSI HAyKU U
00111eCTBEHHOM PAKTUKU;

MOHUMAaHUS CHEeU(PUKM XUMUU KaK HayKH, OCO3HaHUsI €€ poiu B (POPMHUPOBAHUU
pallMOHAJILHOIO HAYYHOT'O  MBIIUICHUS, CO3JaHUM IIEJOCTHOIO TpeACTaBieHUs 00



OKpYXaloIIeM MHpE KAaK O €IUHCTBE IPUPOABLI U YEJIOBEKA, B IIO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHruH Npo0OJieM COXpaHEHHUs PUPOJIHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COOOW 3HAUMMOCTU XMMHH JJIi COBPEMEHHOW LMBUIU3ALMH: B €€
I'YMaHUCTUYECKOW HAMPABIEHHOCTH U BaKHOM POJIM B CO3JaHUM HOBOI 0a3bl MaTepHaIbHON
KyJbTYpbl, B PEIICHUU TII00aJIbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHUSA YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MUINEBOM M HSKOJOTMYECKON O€30MacHOCTH, B Pa3BUTUU
MEJIUILMHBI, 00ECIIEUEHUN YCIOBUHM YCIIEUTHOTO TPYAA U 3KOJIOTMUECKH KOM(POPTHOM KU3HU
Ka)kJI0TO YiICHa OOIIECTBA;

€CTECTBEHHO-HAYyYHOM TI'PAaMOTHOCTHU: IIOHUMAHUS CYIIHOCTA METOJAOB IIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BATh MOJIydaeMble 3HAHUS
JUISL aHalmu3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIET0 MHUpa M MPOUCXOASIIMX B HEM
U3MEHEHHUM, YMEHHs JleflaTh OOOCHOBAHHbBIC 3aKJIIOYEHHS HAa OCHOBE HAy4YHbIX (DAKTOB U
UMEIOLUXCS JAHHBIX C LEJIbI0 ITOJy4YEHUsl JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCHOJIb30BATh XWMHMYECKHE 3HAHUA JJIs pEHIeHUS
npo0JieM B peajbHBIX KU3HEHHBIX CUTYaIUX;

UHTEpeca K MO3HAHUI0, UCCIIE0BATEIILCKOM AEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U caMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM 0O XUMHMM B COOTBETCTBUU C >KU3HEHHBIMU
OTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyAda B pa3indHbIX cdepax MpodeccrnoHanbHOM
NEATEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yNbTaThl OCBOCHUS MPOTPaMMBbI IO XUMUU Ha YPOBHE CPEITHETO
o01rero oOpa3oBaHus BKIIOYAIOT:

3HauYMMBbIe N1 (POPMHUPOBAHUS MUPOBO33PEHHUS OO0YUAIONMIUXCS MEXKIUCHUTIITMHAPHBIC
(MexmpeaMeTHbIe) O0IIeHayYHbIE MOHATHS, OTPAKAIOIINE IETOCTHOCTh HAYYHOW KapTHUHBI
MUpa U crieluPuKy METOOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTHs, SBICHHE, MPOIECC, CUCTEMA, HAY4YHBIM (DaKT, MPUHIIUI, THIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOPHsl, UCCIIeIOBaHNE, HAOMIOACHNE, NU3MEPEHHE, SKCIIEPUMEHT U
Jpyrue);

VHUBEpCAIbHBIE  y4eOHBIE  JEUCTBUS  (MIO3HABATENbHBIC, KOMMYHHKATHUBHBIC,
peryIsITUBHEIE), oOecreunBaromue G(opMUpOBaHUE (QYHKIIMOHAITHHOW TPAMOTHOCTH U
COIMAIbHOM KOMIIETEHIIUU 00YyYaroIInXCs;

CIIOCOOHOCTh  OOYYarOUIMXCSl  KCIOJb30BaTh OCBOCHHBIE  MEXAHCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHBbIC Y4YEOHBIE NI€MCTBUSI B IMO3HABAaTEIbHOW WU
COLMAJIBHOM ITPAKTHUKE.

MeranpenMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAJIbHBIMU Y4EOHBIMHU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUSIMU.

ITo3naBaTeabHBIE YHUBEPCAJIBbHBIC y‘leﬁﬂble IleﬁCTBHH



1) 6a3oBbIe JJOrHUYECKHE TEHCTBHUSA:

CaMOCTOSITEIbHO (POPMYITUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeAesATh LENU ACATCIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HX JOCTUKECHUA,
COOTHOCHUTD PE3YJIbTATHI JCSITEALHOCTH C MTOCTABICHHBIMU LEISMU;

WCMOJIb30BAaTh MPHU OCBOCHUM 3HAHUM MPUEMBI JOTMYECKOTO MBILIIJICHUS: BBIACHATH
XapakTepHbIE TPHU3HAKU TIOHATUH M YCTAHABIMBATH KX B3aUMOCBS3b, MCIIOIb30BAThH
COOTBETCTBYIOIIUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEpUMU ISl KiIacCU(UKAIUU BEIIECTB M XUMHUYECKUX
peaxkuuu;

yCTaHABJIMBATh IPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIY N3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykJAcHUsl (MHIYKTUBHBIC, JECIYKTUBHBIC, MO aHAJIOTHH),
BBISIBJIATH ~ 3aKOHOMEPHOCTH U NPOTUBOPEYHUST B  pacCMATPUBACMbBIX  SIBICHUSX,
(dbopMyTHUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS UCTIOJIH3YEMbIE B XUMUHU CUMBOJIMYECKHE (3HAKOBBIE)
MOJICJIH, TIPeoOpa30OBBIBATh MOJICNIbHBIC TPEACTABICHUS — XWMHUYECKHUNA 3HAK (CHUMBOIN)
dJIeMEeHTa, XuMudeckas (opmylsa, ypaBHCHHE XHMHUYECKOW pPEaKIMU — TpPH PEIICHUU
y4eOHBIX TIO3HABATEIBHBIX M TNPAKTUYECKUX 3a]ay, NMPUMEHATh Ha3BaHHBIC MOJCIIbHBIC
NPEACTaBICHUS JJI1 BBISBJICHHUS XapaKTEPHBIX TMPU3HAKOB M3Yy4aeMbIX BEIIECTB U
XUMHUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB U XUMHUUYECKUX PEaKLINIA;

dbopMynupoBaTh LETUW W 3a/auyd HCCIEAOBAaHMS, HCIOIB30BATh IOCTABJICHHBIE U
CaMOCTOSTENILHO C(OpMYyITUpPOBaHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA TMO3HAHUS WU
OCHOBBI Uisi (OPMHUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIAJETh HABBIKAMH CAMOCTOSITEJIHOI'O IUIAHUPOBAHUS M MPOBEACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB,  COBEPIICHCTBOBaTH YMEHMs HaOmoAaTh 3a  XOJOM  IpoIllecca,
CaMOCTOSITEJILHO TPOTHO3MPOBATH €ro pe3ysbTar, (HOpMyIupoBaTh 00OOIIEHUS U BBIBOJbI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJIbTAaTOB HCCIEIOBAHUS, COCTaBIATH OOOCHOBAHHBIM
OTY€T O MpOJIeTTaHHOH paboTe;

MpUOOPETaTh OMBIT YYCHHYECKOW HCCIENOBATEIBCKON W MPOEKTHON JeATEIbHOCTH,
MPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOUCKY METOJIOB PEIICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMUYHbIX METOJ0B MO3HAHUSI.

3) padora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX WH(POpMaUu (HAYIHO-TIOMYIISIPHAS
auTepaTypa XUMHUYECKOTO COJIepXkKaHUs, CIpPaBOYHbIE MocoOusi, pecypcbl HHTepHETa),
aHAM3UPOBATh MH(POPMAIMIO PA3JIUYHBIX BHJIOB U (OPM TPENCTABICHUS, KPUTHUYECKH
OLIEHUBATH €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUNBOCTb;

dbopMynHUpOBaTh 3alpPOCHl M MPUMEHSATh Pa3IUYHbIe METOJbl MPU IMOUCKE U OTOOpE
nHpopManu, He0oOXOAUMOM Il BEIOJIHEHUS! YU€OHBIX 3aJ1ad ONPEACIEHHOTO TUIIA;



MPUOOPETATH OMBIT UCIOJIBb30BAaHUS MH(DOPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI
Y Pa3JIMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANbHYIO (QOpMYy TMpeACTaBICHHUS HHPOpMaLUU
(cxeMbl, rpaduKH, JUarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpEACTBa IMpU paboTe ¢ XUMHYECKOU
nHpopMalMet: NMPUMEHSITh MEXIpeaMeTHbIE ((pU3nyeckue U MaTeMaTHUYeCKHEe) 3HAKU U
CUMBOJIBI, (OPMYIIbl, A00pEBHATYPBI, HOMEHKJIATYPY;

MCIIOJIb30BaTh 3HAKOBO-CUMBOJUYECKUE CPEICTBA HATJISAHOCTH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOI TEMbI B XOJI€ IUaJIOTa U/ Uiu
JTMCKYCCHUHM, BBICKA3bIBATh UJIeU, (POPMYITHPOBATH CBOU MPEJIOKEHHUSI OTHOCUTEIIHLHO
BBITIOJTHEHUS MIPEIJIOAKEHHON 3a/1a4u;

BBICTYIIATh C MPE3CHTALUEHN PE3YyJbTAaTOB MO3HABATEIBHOUN AEATEIILHOCTH, MOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPU BBINOJHEHUH XUMHUYECKOTO
AKCTIIEPUMEHTA, MPAKTHUYECKON padOThl MO MCCIECIOBAHUIO CBOWCTB M3y4aeMbIX BEIECTB,
peanu3ainuu yueOHOro mpoekTa, U (OpMyIUPOBATh BBIBOJIBI MO pe3ysibTaTaM MPOBEIEHHBIX
UCCJIeIOBAaHUN MyTEM COIIACOBAHMSI MO3UIUHN B X0Z€ 0OCYK/IE€HU U 0OMEHAa MHEHUSIMH.

PerynsiTuBHbIe YHHBepcaJlbHbIe YUeOHbIe 1elicTBUS:

CaMOCTOSITETTFHO TUTAHUPOBATh M OCYIIIECTBISITH CBOIO IMO3HABATEIBHYIO JCSTEILHOCTD,
orpeaensis e€ ey U 3aJa4i, KOHTPOJIMPOBATh U TI0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/IaracMblii  aITOPUTM JICWCTBUW TIPHU BBITIOJIHEHWH YYEOHBIX W HCCIIEIOBATEIHCKAX
3a/1a4, BRIOUpaTh Hauobosee 3pHEKTUBHBIA CIIOCOO MX PElIeHUs C YIETOM TOJIYUEHHUS HOBBIX
3HAaHUH O BEUIECTBAX U XUMUICCKUX PEAKITUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb IEATEILHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOEHHUS MPOTPaMMBbI M0 XUMHH Ha YriyOJIEHHOM YpPOBHE
Ha YpOBHE CpEIHEro oOmero oO0pa3oBaHUs BKIIOYAIOT cHenUPUUEcKUue st y4eOHOTro
npeaMera «XuMHsS» HAay4yHbIE 3HAHUS, YMEHUS U CIOCOOBI JIEUCTBUU MO OCBOEHUIO,
MHTEpIpETAUd U MpeoOpa30BaHUI0 3HAHUM, BUJIbI JEATEIBHOCTU IO MOJIYYEHUIO HOBOTO
3HaHUS U NMPUMEHEHUIO 3HAHUW B PA3JIUYHBIX YYEOHBIX CUTYalUSIX, a TAaKKE€ B peabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C XUMHEW. B mporpamme mo XuMUU NpPEIMETHbIC
pe3yAbTaThl IPEACTABICHBI IO TOAaM U3YUYEHHUS.

10 KUIIACC
[IpenmeTHBIE pe3ysIbTaThl OCBOECHUS Kypca «OpraHnyeckas XuMusD» OTPaXKaroT:



c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECT€ U 3HAYCHUU OPraHUYECKON XUMHUU B
CUCTEME €CTECTBEHHBIX HayK HU €€ poiu B 0O0ECNEYECHUH YCTOMYMBOTO Pa3BUTHUS
YeJOBeUYEeCTBA B PEIICHUM MPOOJIEM HSKOJIOTMYECKOM, HHEPreTMUeCKOM U MHUIIEBOMN
0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MaTepUagoB, HOBBIX UCTOUYHHKOB
SHEPruM, B OOECMEUEHUU PAIMOHAIBHOTO MPUPOIONOIL30BaHUsA, B (HOPMUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTYphl YelIOBEKa, a TaKKe JKOJOTHYECKHM OOOCHOBAHHOIO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO M IPUPOJAHOM CpELIE;

BJIaJICHUE CUCTEMOW XMMHWYECKHUX 3HAHWMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLINE
MOHATHS — XUMHYECKHI 3JIEMEHT, aToM, SJIpO W 3JIEKTPOHHas 00o0Jjiouka aTtoma, S-, p-, d-
aTOMHBIE OPOUTAIM, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMa, THOPUIU3AIUsl aTOMHBIX
opOuTanei, MOH, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPHUIATEILHOCTh, CTEIIEHb OKHUCIICHUS,
XUMHUYECKasi CBsI3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIA 00BEM, YIJIEPOJHBIN CKEJET,
dbyHKIMOHANIBHAS TPYIINA, paJuKajl, CTPYKTYpHbIE (hopMyIbl (pa3BEPHYTHIC, COKpPAIIEHHBIE,
CKEJICTHBIE), U30MEPUsl CTPYKTYpHAasi U MPOCTPAHCTBEHHAs (T€OMeTpUuecKasi, ONMTHYECKas),
WU30MEPHI, TOMOJIOTUYECKUIN PsAJl, TOMOJIOTH, YTIE€BOJAOPOIbI, KUCIOPOA- U a30TCOAEPIKAIIINE
OpraHu4eCcKue COEJIMHEHMUS, MOHOMED, nojmMmep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEMHEHUS, TEOPUHU, 3aKOHbI (mepuoawdeckui 3axoH [[. .
MenpeneeBa, Teopusi CTpOEHUs] opraHumdyeckux BemectB A. M. byrtiepoBa, 3akoH
COXpPAHEHHUSI MAcChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUU TTPU XUMUUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUA,
Je)KalllMe B OCHOBE IIOHMMAaHWUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJIICHUU;
NPEACTAaBICHU O MEXaHM3Max XHUMUYECKUX peaklud, TEePMOAMHAMUYECKUX U
KMHETUUYECKUX 3aKOHOMEPHOCTAX HUX INPOTEKAaHUSA, O B3aUMHOM BIIMSIHUM ATOMOB U T'PYIII
aTOMOB B MoJIeKyJax (MHAYKTUBHBIM U Me3oMepHbIid 3¢ dexTrl, opuentantsl | u Il pona);
dakToNoruuecKkue CBEACHUS O CBOMCTBaX, COCTaBe, TOJy4eHHMH U 0O€30MacHOM
MCIIOJIb30BAaHUH BAXKHEHIIINX OPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOMN JEATEIHHOCTU
YelioBeKa, OOIMX HAyYHBIX MPUHIMIAX XUMHUYECKOTO MPOM3BOJACTBA (HA TpUMEpe
IIPOU3BOICTBA METAHOJIA, IEpepadOTKU HEPTH);

chOpPMHPOBAHHOCTh ~ YMEHHI:  BBISABISATH  XapaKTepHbIE TPU3HAKH  TOHSATHMH,
YCTaHaBIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS MPU OMUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCMOJIB30BATh XUMHUYECKYK) CHMBOJIMKY JUISI COCTaBJIEHUS MOJEKYJSPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHMYECKUX BEILIECTB;

COCTaBJIITh YPaBHECHUS XHMHWUYECKHX pPEAKIUHA M PACKPBIBATh HX CYIIHOCTb:
OKHCJIUTENIbHO-BOCCTAHOBUTEBHBIX PEAKUUNA IOCPEICTBOM COCTABICHUS 3JEKTPOHHOTO
OalaHca ITHX peakKIMii, peaknuii MOHHOTO OOMEHa IMyTEM COCTaBIEHUS WX TOJHBIX M
COKpAIIEHHBIX HOHHBIX YPABHCHUM;

W3rOTABIMBATh MOJEIM MOJIEKYJ OPraHMYECKHMX BEUIECTB I WUIKOCTPALMM KX
XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh ~ YMEHMI:  yCTaHaBIMBAaTh  NPUHAJICKHOCTh  M3YUYEHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBY WU CTPOCHHUIO K OINPEAEIEHHOMY Kiaccy/Tpymnmne



COCIMHEHUW, J1aBaThb UM Ha3BaHUs N0 cuctematuueckoil Homenknatype (IUPAC) u
NPUBOJIUTHh TpPHUBHUAIbHBICE HA3BaHMS JUISl OTAEJIBHBIX MPEACTaBUTENIEH OpPraHUYECKUX
BELIECTB (ITUJICH, AlleTWJIEH, TOJIyOJl, INIMLEPUH, STUJICHIIUKOIb, (EHON, (pOopMabaeru/,
aleTalbJIeru/l, alleTOH, MypaBbUHAsl KUCIOTA, YKCYCHAsI KUCJIOTA, CTEAPUHOBAsA, OJIEMHOBAS,
NaJbMUTUHOBAs KHUCJIOTHI, TJULWH, ajJaHWUH, MajabTo3a, (PYKTO3a, AHWIMH, JAUBUHUI,
U30IPEH, XJIOPONPEH, CTUPOI U IpyTHUe);

c(OPMHPOBAHHOCTh YMEHHUS ONPENENATh BUA XUMHYECKOW CBSI3M B OPraHUYECKHX
COEIMHEHHUAX (KOBaJEHTHAs U MOHHAS CBS3b, G- U T-CBS3b, BOJOPOAHAS CBA3b);

c(OpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJOKEHUS TEOPUH CTPOEHUS OPraHUYECKHUX
BeulecTB A. M. ByTiepoBa mist 00bsiCHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (U3MUECKUE U
XUMHYECKUE CBOWCTBA THUIIMYHBIX MPEACTABUTEICH pa3IUYHBIX KJIACCOB OPraHUYECKUX
BEUIECTB: aJKAHOB, IMKJIOAJIKAHOB, AQJIKEHOB, aJKaJUEHOB, AaJIKWHOB, apOMAaTHYECKUX
yII€BOI0POJIOB, CIIUPTOB, AJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOKHBIX
7(UpOB, KUPOB, HUTPOCOCAUHEHUN U aMHUHOB, aMHUHOKHCIIOT, O€JIKOB, yrieBOJ0B (MOHO-,
JIU- U TOJIMCAXapHUI0B), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIUNA C UCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHS TOJITBEPXKAATh HAa KOHKPETHBIX IPUMEpax XapakTep
3aBHCHMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpraHMYECKUX COCAMHEHUN OT KPaTHOCTU U TUIA
KOB&JIEHTHOW CBSI3U (G- M T-CBSI3U), B3aUMHOTO BIIMSHUS aTOMOB W TpyNIl aTOMOB B
MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTE€pPU30BaTh HCTOYHHMKH YIJIEBOJOPOJHOTO CBIPhS
(HedTh, IPUPOAHBIIN Ta3, Yroib), CIOCOOBl €ro NepepaboTKH M MPAKTUYECKOE MPUMEHEHHUE
IIPOJIYKTOB MEPepadOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHUCTEMOW 3HaHMHM O €CTECTBEHHO-HAyYHBIX METOAaX
NO3HAHUA — HAOJIOJECHUM, W3MEPEHUHU, MOJCIUPOBAHUHU, HKCIEPUMEHTE (pEaJlbHOM MU
MBICJIEHHOM) M YMEHUSI IPUMEHSTh 3TU 3HAHUS;

cOpPMUPOBAHHOCTh yYMEHHUS NPUMEHATb OCHOBHBIE ONEpPALUU  MBICIUTEIBLHON
JESITeNIbHOCTH — aHAJIW3 U CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMAaTH3aIUI0, BBISBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3€H — [UI1 M3y4YEHUs CBOMCTB BEIIECTB M XHUMHYECKUX
peaKiuu;

c(OpMUPOBAHHOCTh YMEHHUM: BBIBIATH B3aMMOCBSA3b XHMHUYECKHUX 3HAHUM C
MOHATUSAMU W TPEACTABICHUSIMHU APYTHMX €CTECTBEHHO-HAy4HBIX MPEIMETOB Uil Oojee
OCO3HAHHOI'O0 TOHUMAaHUS CYIIHOCTH MAaTe€pUaJIbHOIO €AMHCTBA MHpPA, MCIOJIb30BATh
CUCTEMHBIE 3HAaHMS II0 OPraHWYECKOM XUMHUU i1 OOBACHEHHS M NIPOrHO3UPOBAHHUS
SBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHHUH: MPOBOAUTH pacu€Thl MO XUMHUYECKUM (opMmyrnaMm u
YPaBHEHUSIM XUMUYECKUX PEAKLUUN C UCIOJIb30BaHHEM (PU3MUECKUX BEIMUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacy€Tbl MO HAXOXKICHHID XMMHUYECKOW (DOpPMYyJbl BEIIECTBA IO W3BECTHBIM MaCCOBBIM
J0JIIM XMMUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BELIECTB;



c(hOpPMHPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATH, AHAIM3UPOBATh M OICHUBATH C
MO3UIIUN DKOJIOTHYECKOW OE30MacHOCTH IIOCIENCTBHS OBITOBOH ¥ TMPOW3BOACTBEHHOM
JESATENHHOCTH YEJIOBEKA, CBA3aHHOW ¢ MepepabOTKON BEIIECTB, UCIIOIH30BATh TOJYyUYCHHBIE
3HAHMSI JIs1 IPUHATHS TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

cOpPMHPOBAHHOCTh  YMEHHH: CaMOCTOATENHLHO IUIAHUPOBATH W MPOBOJUTH
XAMHYECKUH DKCIEPUMEHT (TOJYyYCHHE W HM3YYCHHE CBOWCTB OpPraHUYECKHUX BEIIECTB,
KaueCTBECHHBIC PEaKIMH YTJICBOJAOPOJOB Pa3UYHBIX KJIACCOB M KHUCIOPOJICOACPIKAITUX
OpPraHUYECKUX BEIIECTB, PEIICHHE OSKCIECPHUMEHTAIBHBIX 3aJad 10 PacIO3HaBaHUIO
OpraHUYEeCKUX BEIIECTB) C COOIOJIEHUEM MIPaBUiI 0€30MMacHOr0 0OpaIleHHs ¢ BEIIECTBAMU U
1abopaTopHeIM 000pyIOBaHUEM, (OPMYIUPOBATH IEdb HWCCIAEAOBAHUS, MPEJICTABIATH B
paznu4yHOW (opMe pe3ynbTaThl AKCIIEPUMEHTA, AaHAJIM3UPOBATh U OICHHUBATh HX
JOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTh YMCHHIA:

COOJIOIaTh TIPaBHIIa YKOJIOTUYECKHU IEIeCO00Pa3HOro MOBEACHHUS B OBITY U TPYAOBOM
JCSATEIIBHOCTH B IICJIIX COXPAHCHUS CBOETO 370POBBS, OKPYIKAIOMIEH MPHUPOJTHON CPEIbl H
JTOCTIKEHUS €€ YCTOWYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JICHCTBHS HA YKUBBIC OPTaHU3MBbI OIPEICIEHHBIX
OpraHUYECKHUX BEIECTB, MOHUMAast cMbIci nokazatens [1J1K;

aHAM3UPOBATh  IIEJIECOOOPA3HOCTh NPHUMCHCHHMS  OPraHWYECKHX  BEIISCTB B
IPOMBIIIUICHHOCTH U B OBITY C TOYKHU 3PEHHS COOTHOIICHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IEJICHAMPABICHHBIA TTOUCK XUMHUYECKON
MHPOPMAINH B Pa3IMYHbIX UCTOYHUKAX (HaydHas W yueOHO-HaydHas JIMTepaTypa, CpeIcTBa
MaccoBoil mHpopMaiuu, VHTepHET W JIpyrue), KpUTHUSCKH aHATU3UPOBATh XUMHUYECKYIO
UHpOpMAINIO, TMepepadaTbiBaTh €€ M HCIOJNB30BaTh B COOTBETCTBHU C TIOCTABIICHHOW
y4eOHOM 3aadeii.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIIass W HeopraHuyeckas XUMHUS
OTpAXKAIOT:

chOpPMHPOBAHHOCTh  MPEJCTAaBICHUN: O  MaTepHAIbHOM  E€AMHCTBE  MHpA,

3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJIICHUW MPUPOJBI, O MECTE€ W 3HAYECHHU XHUMHUU B
CHUCTEME €CTECTBCHHBIX HAYK U €€ POJIM B 0OCCIICUCHUH YCTOMYMBOTO PAa3BUTHS, B PEIICHUN
mpoOJIeM SKOJIOTMYECKOH, JHEPreTHUEeCKOM | THIICBOM O€30IMacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3/IaHUM HOBBIX MaTE€pHUAJIOB, HOBBIX MCTOYHHMKOB SHEPTrUM, B OO0ECICYCHUU
pallMOHAJIBLHOTO TIPHPOJONOIB30BaHMs, B (OPMUPOBAHWHM MHPOBO33PCHHS U OOmIeH
KyJbTYphl 4YEJIOBEKa, a TaKKe ODKOJOTHMYECCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
310POBbIO M IPUPOJIHOU CPEJE;

BJIAJICHUE CUCTEMOM XHMHWYECKUX 3HAHUM, KOTOpAs BKIIKOYAET: OCHOBOIIOJIATAOIIUE
TOHATHS — XUMHYECKUH AJEMEHT, aTOM, SAPO aToMa, M30TOMbI, 3JIEKTPOHHAs 000JI0YKa
atoma, S-, P-, d-aroMHBIe OpOMTAIH, OCHOBHOE U BO30YXKIEHHOE COCTOSHHS aTOMa,
TUOPUIU3AIINS ATOMHBIX opOuTaneu, VIOH, MOJICKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHUILIATEILHOCTh, CTEIICHh OKHUCIICHHUS, XUMHUUYECKasl CBA3b (KOBaJCHTHAs, MOHHAas,



MeTaJUTMYEeCKasi, BOJOPOHAS), KPUCTAINIMYECKAs PEIIETKA, XUMUUECKasl peaKius, pacTBOp,
AIEKTPOJUTBI, HEIIEKTPOIUTHI, AIEKTPOJIUTHUECKAS JUCCOLMALINS, CTEIEHb JUCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIIOBOM A(D(PEKT XUMHYECKOU
pEaKHUH, CKOPOCTh XHUMHUYECKOM pEaKlNU, XUMUYECKOE PaBHOBECHUE; TEOPUU M 3aKOHBI
(Teopust BIEKTPOJUTUYECKOM Juccouuanuu, nepuogudeckuit 3akon J[.M. Mengeneesa,
3aKOH COXpPAaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUsS W TPEBPAIICHUS IHEPrUU IpHU
XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTAaBAa BEIIECTB, 3aKOH JEHCTBYIOIINX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHHM, MUPOBO33PECHUYECKUE 3HAHUS, JISKAIIUE B
OCHOBE TOHMMAaHUSA MPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX SIBICHUW;, COBPEMEHHBIC
NpPEACTAaBICHUS O CTPOCHHMM BEHIeCTBA HA ATOMHOM, HMOHHO-MOJIEKYJISPHOM U
HAJIMOJICKYJISIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3Max XUMHYECKUX PEaKIuil,
TEPMOJIUHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUS, O XUMHYECKOM
PaBHOBECHUH, PACTBOPAX U IUCTIEPCHBIX CUCTeMaX; (haKTOJIOTMYECKUE CBEJCHHUS O CBOMCTRAX,
COCTaBe, MOJIY4YEeHUU U O€30MMacHOM MCIOJb30BAHUM BaKHEHUIITUX HEOPTaHUYECKUX BEIECTB
B OBITY W TPAKTUUYECKON JEATEIBPHOCTH YEJIOBEKAa, OOIMMX HAy4YHBIX MPUHIIUIIAX
XUMHUYECKOT0 MTPOU3BOCTBA;

chOpMUPOBAHHOCTh  YMEHHH: BBISIBISATH  XapaKTepHbIC TMPU3HAKU  TIOHSATHH,
yCTaHABJIMBAaTh UX B3aMMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOLIUE MOHSATUS MPU ONMHCAHUU
HEOPraHWYECKHX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHUS MCIOIB30BATh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTABICHUS
dbopMyn BelIeCTB U YpaBHEHUNW XMMHUYECKHX PEaKIHMil, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHble Ha3BaHUSA OTACIbHBIX BEIECTB;

chOpPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BaJCHTHOCTb U CTENEHb OKUCIEHUS
XUMUYECKUX JJIEMEHTOB B COEOUHEHUSX, BUJ XMMHUYECKON CBS3HM (KOBAaJICHTHAs, MOHHAas,
MeTaJuIM4ecKasi, BOJIOPOIHAs ), TUI KPUCTAJUIMYECKON PEMIETKH KOHKPETHOIO BEIIECTRA;

c(hOpPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aBHUCHUMOCTb CBOWCTB BELIECTB OT BHIA
XUMHUYECKOW CBSI3M M THMNA KPUCTAUTMYCCKONW pPEMmETKH, OOMEHHBIH U JOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00pa30BaHMUs KOBAJICHTHOMN CBSI3U;

c(hOpMHPOBAHHOCTh YMEHUH: KIIaCCU(PHUIIUPOBATH: HEOPTaHUYECKUE BEIECTBA MO HX
COCTaBYy, XUMHUYECKHUE PEAKIUU MO PA3IUYHBIM MPU3HAKAM (YUCITY U COCTAaBYy PEarupyromnx
BEIECTB, TEIUIOBOMY JS(M(EeKTy peakinuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS SJIEMEHTOB,
00paTUMOCTH, YYaCTUIO KaTaJIN3aTopa U JPYTHE); CAMOCTOSTEIHHO BHIOMPATh OCHOBAHUS U
KPUTEPHH JIs KJIacCU(PUKAIIMN N3YIaeMBbIX BEIECTB U XUMHUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI Tepuoandeckoro 3akona J[. W.
MenneneeBa © JEMOHCTPHUPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (DYHKIUY;

c(hOpPMHPOBAHHOCTh YMEHHUMN: XapaKTEpHU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB H
MOHOB XMMHUYECKUX 3JIEMEHTOB IEPBOrO—4ETBEPTOro NepuonoB llepumonnyeckoil cuctembl
JA.. MenneneeBa, WUCHONb3Yysl MOHATHA «IHEPIr€TUYECKHE YPOBHH», «IHEPIETUUECKHUE
MOJTypOBHUY, «S-, P-, d-aTOMHBIC OpOUTANHY», «OCHOBHOEC M BO30YKIEHHOE SHEPTCTHUCCKHE
COCTOSIHUSI aTOMay»; OOBICHATh 3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB XHMHUYECKUX
3JIEMEHTOB M WX COCIMHEHHMU 1Mo mepuoaaM u rpynnam llepuonmnueckon cucremsl [l. H.



MenpeneeBa, BaJEHTHBIE BO3MOXXHOCTM aTOMOB 3JJIEMEHTOB HAa OCHOBE CTPOCHHUS HX
AIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTb YMEHHUI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE
CBOWCTBAa BENIECTB pAa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYLIECTBOBAHHE T'€HETUUYECKON
CBSI3M MEXJy HEOPraHWYECKHMHU BEIIECTBAMH C MOMONIBIO YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUM;

c(hopMUPOBAHHOCTH YMEHUSA PacKpbIBaTh CYIIHOCTb: OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIM TMMOCPEICTBOM COCTaBJICHUSI DJEKTPOHHOIO OajaHca 3THX
peakiuii; peakuuii MOHHOTO OOMEHa MyTEM COCTABJICHUS WX MOJHBIX U COKPAlIEHHBIX
MOHHBIX YpPaBHECHHH; peakiuil THAPOJIN3a; PeakiMii KOMIUIEKCooOpa3oBaHus (Ha mpumepe
TUAPOKCOKOMIJIEKCOB ITUHKA U AJTFOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATh 3aKOHOMEPHOCTH NPOTEKAHUS XUMUUYECKUX
peakuuii ¢ y4€TOM HMX DHEPreTHUYECKUX XApPAKTEPUCTHUK, XaApPAKTEpP H3MEHEHHUSI CKOPOCTH
XUMUYECKOW pEaKIMH B 3aBUCUMOCTH OT pa3IMYHBIX (PAKTOPOB, a TakKXKe Xapakrep
CMEIIEHUS] XMMUYECKOTO0 PAaBHOBECHS 0] BIUSHUEM BHEITHUX BO3JAeHCTBUM (mpuHIiun Jle
[ITatenbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE pEaKIuu, JeKallhe B
OCHOBE TIPOMBIIIJICHHOTO TIOJIYYEHUSI CEPHOM KHCJIOThI, amMMHuaka, oOIue Hay4dHbIe
IPUHITUIIBl XUMHUUYECKUX TMPOU3BOJACTB; I1€JECO00Pa3HOCTh MPUMEHEHHUS HEOPraHWYeCKUX
BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKHM 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIAJACHUS CHUCTEMON 3HAHUN O METOJaX HAYYHOTO TMO3HAHUS
SBJICHUN TPUPOJIBI — HAOIIOJEHUE, U3MEPEHUE, MOJICTUPOBAHNE, SKCIIEPUMEHT (peabHbII U
MBICJIEHHBII ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHHS PUMEHSATh 3TU 3HAHUS MPU
HKCIIEPUMEHTATLHOM HCCIIEJOBAHUU BEIIECTB U [JIsi OOBSICHEHHS XHMHUUYECKHUX SBJICHHM,
UMEIOIINX MECTO B IMPHUPOJE, MPAKTHUUECKON NESITEIBHOCTH YEJIOBEKAa U B IOBCEIHEBHOM
KU3HHU;

chOpPMHPOBAHHOCTh yYMEHHUS BBISBISATH B3aUMOCBS3b XHUMHYECKHUX 3HAHUUA C
MNOHSATHSIMU W TIPEACTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX TMPEIMETOB JUisi Oolee
OCO3HAHHOI'O IOHUMAaHUs MaTEPUAIIBHOTO €UHCTBA MUPA;

chOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUYETHI: C UCHOJIB30BAHUEM TOHSATHM
«MaccoBasi 01 BEIIECTBA B PACTBOPE» U «MOJISIPHASA KOHLIEHTPALKSI»; MAacChl BELECTBA WUJIN
o0béMa Taza MO HW3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3
YYacTBYIOIIUX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa peakiuu;, 3Ha4YCHUsI BOJOPOTHOTO
[OKa3aTessi pacTBOPOB KHUCIOT M LIEJIOYEH C M3BECTHOM CTENEHBIO NMCCOLMALIMU; MaCChl
(06BEMa, KOTMUYECTBA BEIIECTBA) TPOYKTA PEAKIINHU, €CITH OJHO U3 UCXOIHBIX BEIIECTB JaHO
B BHUJE pacTBOpa C OMNPEACIEHHON MacCOBOW J0JE PaCTBOPEHHOTO BEIIECTBA WJIM JIAHO B
M30bITKE (MMEET MPUMECH ); JTOJIH BBIXOJIa TTPOIYKTA PEAKIINN; 00bEMHBIX OTHOIICHHH Ta30B;

chOpPMHPOBAHHOCTh ~ YMEHHM: CaMOCTOATEIHHO  IUIAHUPOBAaTH W MPOBOJUTH
XUMHUYECKUI JKCIEpUMEHT (TIPOBEACHUE pEaKIui HOHHOTO OOMEHa, TMOJITBEPKICHUE
Ka4eCTBEHHOI'0 COCTaBa HEOPTAHUYECKUX BEIIECTB, ONPEICIICHUE CPEALI PACTBOPOB BELIECTB
C TMOMONIBI0O HMHAMKATOPOB, H3YyUCHHE BIUAHHUS PaA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIMU, PEIIEHWE HSKCIEPUMEHTAIBHBIX 3aJad no Temam «MeTaib»y Hu



«Hemerannel») ¢ coOnrogeHueM MpaBwil 0e30MacHOro OOpalleHUs C BEIIECTBAMH U
nabopatopHeIM 000pyAOBaHUEM, (OpMYITUPOBATh 1EIb HCCICIOBAaHUS, TPEACTABISATH B
pa3nuuHOi ¢opMe pe3yNbTaThl IKCIEPUMEHTA, aHAIM3UPOBAaTh U OLEHUBATh UX
JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUMN: COOIOAATh MPaBUIa MOJIH30BAHUS XUMUYECKON MOCYI0H
U Ja0opaTopHbIM 00O0pyJOBaHWEM, OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKITUSMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, JKOJOTHYCCKH
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IIENIAX COXpPaHEHHS
CBOETO 3I0POBbS, OKPYKAIOWIEW MPUPOAHOMW Cpeabl U JOCTHKEHUS €€ YCTOMYHUBOTO
pa3BUTHS, OCO3HABATh OIMACHOCTh TOKCHYECKOTO JCHCTBHS Ha JKUBBIE OPraHU3MBI
ornpenenEHHBIX HEOPTaHMYECKUX BEIIECTB, MOHUMast cMbIc rmokazatens [1K;

chOpMUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH IEJICHANIPABICHHBIN MMOUCK XUMHYECKON
MHpOpPMAIK B Pa3IMYHbIX UCTOUYHUKAX (HaydHas W yueOHO-HaydHas JIMTepaTypa, CpeIcTBa
mMaccoBoi mHpopmaru, VHTEpHET U Japyrue), KPUTHUSCKH aHAJIU3UPOBATh XUMHYCCKYIO
uHpOpMaIMIo, TMepepadarbiBaTh €€ W HCIOIB30BaTh B COOTBETCTBHU C TIOCTaBICHHOMN
y4eOHOM 3a7aueii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacon
Ne DJIeKTpOHHbIe (N (POBbBIE)
HanmeHnoBaHue pa3ie/ioB 4 TeM NPOrpaMMbI Koutpoasubie | Ipakruyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
11 [Ipenmer oprannueckoi xumun. Teopus CTpOCHUS 11 bubnuorexa [JOK
' oprannyeckux coenunennit A. M. bytneposa. https://m.edso00.ru/00ae006¢
Hroro no pazneny 11
Paspnen 2. Yriesogopoabl
21 [IpenenvHbIE YIIIEBOAOPOIBI — AJKAHBI, 8 bu6mmoreka [IOK
' IUKJIOAJIKAHEBI. https://m.edso0.ru/00ae006¢c
59 HenpenenbHbie yriaeBoI0POIbl: aAJIKEHBI, 19 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJJKUHEI. https://m.edsoo.ru/00ae006c¢c
bu6mmoreka [IOK
2.3 ApomaTHYeCKHe yrieBOI0POIbI (apEHBbI). 13 httos://m.edsoo.ru/00ae006¢
24 [IpupoiHbIE UCTOYHUKH YIIIEBOJIOPOIOB M HX 5 bubnuoreka [JOK
' nepepaboTKa. https://m.edso00.ru/00ae006¢
bu6mmoreka [JOK
2.5 r . 5 1
IOTCHITPOMSBOJHRIC YIJICBOOPOAOB https://m.edsoo.ru/00ae006c¢
Utoro no pazneny 50
Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeJuHeHHust
bu6mmoreka [JOK
3.1 .0 . 15 1
Criupt. deron https://m.edsoo.ru/00ae006¢c
3.9 KapOoHMIIbHBIE COETMHEHMS: aTbJICTUIbI U KETOHBI. 29 1 bubnuorexa [IOK
' KapOonoBbie kucaotsl. CrioxHbie 3pupsbl. JKHUpBHI. https://m.edsoo.ru/00ae006¢
3.3 VTaeBoasl. 11 1 Bubmiorexa OK
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Hroro no pazgeny 55
Pasnen 4. A3oTcoaep:kamme opraHudecKue coeIMHeHus
bubmmoreka [{OK
4.1 Am LA .b . 14
VBT AMIHOKHCIOTEL HEIH https://m.edsoo.ru/00ae006¢c
Hroro no pazneny 14
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS
bubmmoreka [{OK
51 B . 6
BICOKOMOJICKYJIAPHBIC COCAUHCHUA https://m_edsoo_ru/Oan006c
Wroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbBIE)

Ne n/m HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbl KonTpoabnsie | IlpakTuueckue
Bcero odpa3oBaTebHbIE PECYPChI
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHH
Crtpoenue atoma. [lepnoanueckuii 3aKoH U
bubmmoreka [{OK
1.1 [Tepronnueckas cucTeMa XUMHYECKUX 12
https://m.edso00.ru/00ae006¢
anemeHToB JI. . Menpemneena.
bu6mmoreka [IOK
1.2 Crtpoenue BemiectBa. MHOTOOOpa3ue BEIIECTB. 13 1 httos://m.edsoo.ru/00ae006¢
bu6moreka [IOK
1.3 X . 26 1 3
HMHHECKHE pearita https://m.edso0.ru/00ae006¢
Hroro mo pazgeny 51
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
21 Heweranter 43 1 3 https://m.edso0.ru/00ae006c
bu6mmoreka [JOK
2.2 M . 32 1 2
CTaLIH https://m.edso00.ru/00ae006¢
Hroro mo pazgeny 75
Pa3pen 3. Xumus u ;Ku3HbL
3.1 Mertoapl ITO3HAHUS B XUMHUU. XAUMUS U JKU3Hb. 10 Bubmorexa OK
https://m.edso00.ru/00ae006¢
Hroro no paszneny 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 4 8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
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