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HOSACHUTEJIbBHAS 3AIIMCKA

Pabouas mporpaMmMa mo XMMHM Ha ypOBHE CpeqHero obiiero oOpa3oBaHHS
pa3paborana Ha ocHOoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit @enepauuny», TpeOOBaHHA K pe3ysIbTaTaM OCBOEHHS
benepaapHOIA o0Opa3oBaTenbHOR IIPOTPaMMBI CpeIaHEro oO1ero
obpazoBanus(POIT COO), npexncraBieHHbIx B PenepalibHOM TOCYAapCTBEHHOM
obpazoBarensbHoM craHnapre COO, c¢ yuérom KoHuenmuu mnpemnomaBaHus
yuebHOro mpenmera «XUMHS» B 00pa3oBaTENbHBIX OpraHu3alusax Poccuiickoit
Qenepanuy, pealu3yIOIIMX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMBI, U
OCHOBHBIX mNOJNIOXKeHHH «CTpaTeruu pa3BUTUs BOCNHTaHUA B Poccuiickoi
Oenepannn Ha nepuon Ao 2025 roma» (Pacnopsixenue IlpaButensctBa PO ot
29.05. 2015 No 996 - p.).

XvUMHUSI Ha YpOBHE YIITyOJNEHHOrO H3y4YeHMs] 3aHUMaeT Ba)XXHOE MECTO B
CHUCTEME eCTeCTBEHHO-HayyHOro oOpa3oBanusi ydammxcs 10-11 xmaccos.
N3ydyenne npenmera, peanusyemMoe B yCIOBHIX —AuddepeHIupOBaHHOTO,
npoduasHOrO OOyYeHHs, NpU3BaHO OOeCcHednuTh O00IIe00pa3oBaTENEHYI0 U
OOIIEKyIbTYPHYIO TOJATOTOBKY BBIIIyCKHHUKOB IIKOJIbI, HEOOXOAMMYIO  JUIS
aZlanTanuu UX K ObICTPO MEHSIOIIUMCS YCIOBUSM XXU3HU B COIIUYME, a TaKXKe JJIs
NPOAODKEHHUSI OOy4eHHUsI B OpraHu3alusx MNpodecCHOHaATbHOro o0pa3oBaHUs, B
KOTOPBIX XHUMHUS SIBISI€TCS] OHOU U3 IPUOPUTETHBIX AUCLUILIMH.

B mporpamMe 1o xuMuM Ha3HadyeHuEe MnOpeamera «XUMUS» IOTy4daeT
NOAPOOHYI0  HMHTEpPIpPETAaldi0 B  COOTBETCTBUM C  OCHOBOIIOJIAraloI[MMH
nonoxenusmu PI'OC COO o B3auMOOOYCIIOBIIEHHOCTU LieJieH, CcoJepxkaHus,
pe3ysbTaToB O0y4deHUss U TpeOOBaHMN K YPOBHIO IOJATOTOBKH BBIIYCKHHKOB.
CBH/1ETEICTBOMTOMYSIBIISFOTCSICIIE AY IO BBIIIOIHSIEMBIEITPOrPaMMONIIOX UMUK D
YHKIIUH:

o HUH(POPMAIIMOHHO-METOAMYECKas, pealu3alus KOTOpod obecneuuBaeT
IOJIydeHHe TMpeACTaBICHUs O LeNsIX, COIepXaHWM, OOIIeld CTpaTerdu
o0ydeHHsl, BOCIUTAHUS U Pa3BUTHUS 00ydJalOIUXCsl CPeICTBaMU IIpeIMeTa,
H3y4aeMoro B paMKax KOHKPETHOTO MpOQHIIs;

e OpraHU3alMOHHO-IIAaHUPYIOLIas, KOoTopast peaycMaTpUBaeT
ompeJielieHHe: TPUHIHUIIOB CTPYKTYPUPOBAHHS U IIOCIIENOBAaTEIIBHOCTH
U3ydYeHus y4eOHOro Marepuana, KOJIMYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTepUCTHK; MOIXO0J0B K (DOPMHUPOBAHHIO COAEPIKATEIBHON OCHOBBI
KOHTPOJISI M OLIGHKH O0pa3oBaTeNbHBIX JOCTH)KEHMHM 0Oydaromuxcs B
paMKax HMTOrOBOM aTrTecTallMd B (OpMe €IMHOro TIOoCyAapCTBEHHOI'O
9K3aMeHa 10 XMMHUH.

[Iporpamma [yist yriayOIEHHOrO U3yYSHHS] XUMUH:



e yCTaHaBJIMBAaeT WHBAPHAHTHOE NPEIMETHOE COJep)KaHHe, 00A3aTeNbHOE
Ul H3yYeHHs B paMKax OTHAENbHbIX IpoduieH, IperycMaTpuBaeT
pacripe/iejieHHe ¥ CTPYKTYpHpPOBaHHE €ro IO KiaccaM, OCHOBHBIM
CoZiepIKaTeIbHBIM JIMHHUSIM/pa3fienaM Kypca;

e IaéT NpUMEPHOE paclpeieiieHHe y4eOHOTO BPEMEHM, PEKOMEHIYEMOIo
JUISL ©3y4YEeHUS OTJIEIbHBIX TEM;

e IpemiaraeT MPHMEPHYIO IIOCIENOBATEIbHOCTh H3Yy4eHHs y4eOHOro
MaTepraia ¢ y4ETOM JIOTUKH TOCTPOECHUS Kypca, BHYTPHUIIPEIAMETHBIX H
MEXIIPEAMETHBIX CBSI3€H;

e 28T METOAMYECKYIO0 MHTEPIPETAIMIO IeJiell U 3a1a4 U3y4eHus IpeaMera
Ha yrIyOJEHHOM YPOBHE C y4ETOM COBPEMEHHBIX IIPUOPHTETOB B CHCTEME
cpenHero obmero oOpa3oBaHMs, COJAEPKATEIBHOM XapaKTEPUCTHUKH
IUIAHUPYEMBIX ~ Pe3yJbTaTOB OCBOEHHMS OCHOBHOWH 00pa3oBaTeIbHON
IPOTPaMMBI CpeaHero ob1iero oOpazoBaHUs (JIMYHOCTHBIX,
MeTanpeAMETHBIX, MPeAMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BMJIOB
y4eGHO-T03HABATENIFHBIX ~ JEMCTBUM  OOydYarolerocs IO OCBOEHHMIO
collepKaHus MpeaMeTa.

ITo BceM Ha3BaHHBIM IMO3HIMSIM B IporpaMMe IO XMMHHU IpeayCMOTpeHa
IPEEMCTBEHHOCTh C OOyYeHHeM XHMHHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpasoBanusi. 3a IpefelaMH YCTaHOBIEHHOM IPOrpaMMOW 10  XHMHH
00s3aTeNbHON (MHBapHAHTHON) COCTaBIIONIEH cofep)kaHHs y4eOHOro mnpeaMeTa
«Xumus» OCTaércsi BO3MOXKHOCTH BBIOOpa €ro BapHaTUBHOW COCTaBISIOLLEH,
KOTOpasi JOJDKHA OIPENeNsAThCS B COOTBETCTBMM C HAlPaBJIEHMEM KOHKPETHOTO
npoduinst o0ydeHusl.

B coorBerctBHM ¢ KoHuentyadbHbiMu monoxeHmwsiMu PrOC COO o
Ha3HAYE€HUM TIpeJAMETOB 0a30BOro M YIIyOJIEHHOIO YPOBHEM B CHCTEME
nuddepeHIMpPOBaHHOTO OOYYeHHs] Ha YPOBHE CpefHero obmero ob6pa3soBaHMS
XMMHUSI HA YypOBHEe YIIyONEHHOrO H3y4YeHHUs HalpaBlieH Ha pealu3aluio
IPEEMCTBEHHOCTH €  IIOCJIEAYIOIIAM  JTalloM  IIONy4YeHHs  XHUMHYECKOro
o0pa3oBaHHS B paMKaxX H3y4YeHHs CIEIMAIbHBIX €CTECTBEHHO-HAyYHBIX U
XAUMUYECKHX JUCLHUIUIMH B By3aX W OPraHU3aLsIX CPEeIHEro mpodeccroHaIbHOro
oOpazoBaHusi. B 9TOil CBiA3M H3ydeHHME IpeaMeTa «XHMHS» OPHEHTHPOBAHO
NperMYIECTBEHHO Ha pacUIUpeHHe M yIIyOileHHe TeOpeTHYecKOn U
IIPaKTHYECKOM MOATOTOBKH OOYYaromUXCsl, BRIOPAaBIIMX ONpeNeNEHHbIA NPO(IITH
00y4eHHs, B TOM YHCIIE C IEPCIEKTUBOM MOCIENYIOMIErO Oy YeH s XUMIIECKOro
06pa3oBaHKs B OpraHu3aluax npodeccHonanbHoro obpasosanus. Hapsny ¢ oTuM,
B cBere TpeboBanuii PI'OC COO kK mIaHUpPYEMBIM pe3yibTaTaM OCBOCHMS
denepanbHOl  0Gpa30OBaTENBHOM POrPaMMBI CPEIHEr0 00IIero 00pa3oBaHMs
u3ydeHHe TpenMera «XUMHUS» OPHEHTUPOBAHO TaKke Ha peIIeHHe 3a1ay



BOCIIUTAHHUS M COLMAIBHOTO Pa3BUTHUS OOydaromuxcs, Ha (GOpMUpOBaHHE y HHUX
OOIIEUHTENIEKTYNIbHBIX YMEHUH, YMEHWH palMOHalIM3aluu y4eOHOro Tpylaa u
00OOIIEHHBIX CIOCOOOB  JESATENIBHOCTH, WMEIOLIUX MEXAUCHHUILUIMHAPHBIH,
HaJIpeAMETHBIN XapaKTep.

CocraBnstonuMu npeaMera «XUMHUS» Ha ypOBHE YINIyOJIEHHOTO H3y4YeHUS
SBIIAIOTCS  yriyONéHHBIe Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHmyeckass Xumusi». [Ipu onpeneneHNN NOIX0I0B K OTOOpPY U CTPYKTYPHOM
OpraHU3alliyd COJAEpXaHUS 3TUX KypCOB B IporpaMMe IO XMUMHH 32 OCHOBY
npuHAThl nonoxeHuss GI'OC COO o pasnuuusax 6a30BOro M yriryOn€HHOrO
ypOBHEH U3ydeHus Ipeamera.

OcHoBy comepxaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HeopraHpdeckasi XUMHS» COCTaBIseT COBOKYIHOCTb IIPEIMETHBIX 3HAaHHM H
yMEHHUM, OTHOCSLIMXCS K 0a30BOMY YpPOBHIO M3y4eHHs IIpeaMeTa. JTa CHCTeMa
3HaHWHM TOJy4aeT ONpeAeNIEHHOE TEOPETHYECKOE JMOIOIHEHHE, I03BOJISIOIIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OonpImMid 00BEM  (PaKTONIOrHMYECKOro
Mmarepuania. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHHs IpeaMmeTra obecredeHa
BO3MOXXHOCTh 3HAQYMTENIBHOTO yBeNIW4YeHUs OO0ObEMa 3HAHHUM O XUMUYECKUX
JJIEMEHTaX W CBOMCTBAaX MX COCIUHEHHA Ha OCHOBE PACIIMpPEHHUS U YTIyOlleHus
NpeJCTaBIEHHH O CTPOSHUU BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTAX
IPOTEKaHUs] peaklni, pacCCMaTPUBAEMbIX C TOYKU 3PEHMS] XMMHYECKOW KUHETHUKH
U TepMOIMHaMUKH. M3ydeHue mnepuogudeckoro 3axkoHa Hu Ilepumomuueckoin
CHCTEMBI ~ XHMHUYECKHX  DJJIeMEeHTOB  Oasupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX IMPEJCTABICHUSAX O CTPOCHUU aToMa. XMMHYECKas CBSA3b
OOBSACHSAETCS C TOYKU 3PEHHs IHEPreTHIECKUX U3MEHEHHH IpHu e€ 00pa3oBaHUH U
paspylIeHHH, a TaKk)ke C TOYKH 3pEeHHsS MeXaHH3MOB e€ oOpazoBanus. M3ydenue
TAIIOB ~ peakuui  JomnonHsercs  (GOpMUpOBaHMEM  IpeJCTaBlIeHHH 00
ANEKTPOXUMHUYECKHX MPOLieccax U JIEKTPOJIU3€ PACIJIaBOB M PACTBOPOB BEILECTB.
B Kkypce OopraHMyeckoil XHMHHU TPH PACCMOTPEHHH PEAKIMOHHOH CIIOCOOHOCTH
COEIMHEHHMH yIeNseTcs 0co00e BHIMaHUe BOIIPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKyJIaX ¥ ME€XaHU3MaX peaKIuil.

Ocoboe 3HaueHHWE HMEeT TO, 4YTO Ha COJAEpP)XaHHE KypCOB XHMHH
yIry6IEHHOTO YPOBHS M3yYeHHS JUIS KJIACCOB ONpeieIEHHOro npoduiis (IIaBHbIM
00pasoM Ha HX CTPYKTYpy H XapakTep JONOJHEHHH K oOmed cucreme
NPeIMETHBIX 3HAHHIA) OKa3bIBAIOT BIMSHUE CMEXHBIE IpeaMeThl. Tak, Hampumep,
B COJEP)KaHUM TIPEIMETa Ui KJIACCOB XMMHKO-(U3HYecKoro npoduis 6obinoe
3HayeHne OyayT UMETh JIEMEHTHl y4eOHOro MarepHuana mo obmeid xumuu. Ilpu
W3ydeHHH IpeMEeTa B JAHHOM Cllydae akIeHT OyJeT c/ellaH Ha OOLIHOCTh
METOJIOB MO3HaHUs, OOLIHOCTH 3aKOHOB W TEOPUil B XMMHHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHast TeopHs (MOJEKyJsIpHas TeopHs B (DU3MKE), 3aKOHBI COXPaHEHHMS



Macchl M DJHEPIMH, 3aKOHBI TEPMOJMHAMHKH, 3JIEKTPOJIM3a, NPEACTABIECHHS O
CTPOEHHH BEIIECTB U JIPYroe.

B TO Xe BpeMs B COIepXaHWHM IIpeAMera Ui KIacCOB XHMHKO-
GUOJIOrnYecKoro npoduis OONBIINI yneNnbHBIH BeC OyAeT MMETh OpraHudYecKas
XuMHs. B JTOM cilyyae IpeNOCTaBsieTCST BO3MOXHOCTH Ui Oosee
OOCTOATENBHOIO  PACCMOTPEHHsI XUMHMUYECKOM OpraHu3alldd KJIETKH  Kak
OMOJOTMYEeCKOM CHCTEMBI, B COCTaB KOTOpPOH BXOIAT, K IIpUMEDPY, TaKHe
CTPYKTypHBIE KOMIIOHEHTBI, KaK JMIHIbI, OEIKH, YIIEBOAbI, HyKJIEMHOBBIC
KUCIOTHI M Apyrde. [Ipu 3TOM 3HAHMS O COCTaBE€ M CBOMCTBaX IPE/ICTaBUTENCH
OCHOBHBIX KJIACCOB OpPraHMYECKHX BEIIECTB CIIy)KaT OCHOBOH Ul H3Yy4EHHS
CYILIHOCTH MPOLIECCOB (POTOCHHTE3A, IBIXaHHUs, TUILIEBAPEHUS.

B nmmane QopMHpOBaHMS OCHOB Hay4HOIO MHPOBO33DEHMS, OCBOECHHS
0OLIEHayYHBIX METOAOB MIO3HAHKS U OIBITA IPAKTHYECKOTIO IIPUMEHEHHS HAyYHBIX
3HaHUM HU3ydeHHe NpeaMeTa «XUMHUS» Ha YIrTyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX C YYEOHBIMH IIpeMeTaMH, BXONSAUIMMH B COCTaB
npeaMeTHBIX obnacteit «EcTecTBeHHO-HayuHBIE NpPEAMETH», «MaremaTnka u
uHopMaTHKay U «PycCKull sI3bIK U JIUTEPATYPay.

Ilpn u3yueHuu ydeOHOro mpeaMmera «XHMMHS» Ha YIIyOIE€HHOM YpOBHE
TaKKe, Kak Ha yPOBHE OCHOBHOTO U CpejHero obInero obpa3oBaHus (Ha 6a30BOM
YPOBHE), 3aJaueii MepBOCTENICHHOH 3HAYUMOCTH SBJIAETCS (POPMUPOBAHUE OCHOB
HayKd XHMHH Kak OOJacTH COBPEMEHHOIO €CTECTBO3HaHMs, IPaKTHIECKOH
NesITEIFHOCTY YeJIoBEeKa M OJHOTO W3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHl. Perenue
STOM 3a7ay¥ Ha YIIyOJEHHOM YpOBHE H3y4Y€HHs IIpeaMeTa Ipeanoyaraet
pean3anuIo TakuX LejIeH, Kak:

e (QopMHpOBaHHME TpEACTaBICHUI: O MAaTepUalbHOM EIWHCTBE MHMPa,
3aKOHOMEPHOCTSAX ¥ IMO3HABAEMOCTH SIBICHUH IIPUPOJBI, O MECTE XUMHH B
CHCTEME eCTECTBEHHBIX HayK W e Beaylledl poinu B obecredeHuH
YCTOMUMBOrO  pa3sBUTHs  YENOBEYECTBA: B  pelleHMH  npobiem
9KOJIOTHYECKOM, DHEPreTHIECKOW U MUIIEBONH 6€30MacHOCTH, B Pa3BUTHH
MeVIMHBL, CO3JaHHK HOBBIX MaTepPHAJIOB, HOBBIX HCTOYHUKOB SHEPI'HH, B
obecleyeHny pPalMOHAIBHOrO MPHUPOJOIONIB30BaHNs, B (OPMUPOBAHUH
MHPOBO33PEHHsI U OOIIeH KyJIbTyphl YeIOBEKa, a TaKkKe 3KOJIOIHYeCKH
000CHOBAHHOI'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CpPEIE;

e OCBOGHHE CHCTEMBbl 3HAHMM, JIeXalMX B OCHOBE XHMMHYECKOH
COCTABIISIOIIEH eCTeCTBEHHO-HAYYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX
NOHATHH, 3aKOHOB U TEOPHH XHMHH, COBPEMEHHBIX IIPEICTAaBICHHHA O
CTPOEHHH BeIleCTBA HAa pasHBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HaJMOJIEKYJIIpHOM, O  TEPMOJMHAMHYECKUX |
KAHETUYECKUX 3aKOHOMEPHOCTSX TPOTEKaHHs XHUMHYECKHMX PEaKiHid, o



XMMHYECKOM PaBHOBECHH, PACTBOpax M JUCIEPCHBIX CHCTeMax, 06 o0mmx
HAYYHBIX IPUHIIUIIAX XUMHAYECKOT'O ITIPOU3BOJICTBA;

dbopmMHpoBaHUe y o0yJarommxcs OCO3HAHHOTO MTOHUMAaHHS
BOCTpEOOBAHHOCTH CHCTEMHBIX XUMHYECKHUX 3HAaHMH A1 OOBICHEHHS
KJIIOUEBBIX UJEH U MpOoOJIEM COBPEMEHHOW XHWMUH, Uil OOBSICHEHHs M
[IPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAaYy4YHYIO IPUPOY;
PaMOTHOTO PElICHHUs MIPOOIIEM, CBSI3aHHBIX C XUMHEN, IPOrHO3UPOBAHUS,
aHaJIM3a U OLIEHKH C ITO3UIIAN SKOJIOTHIECKOM 06e301acHOCTH MOCIEeNCTBAM
OBITOBOM W TPOU3BOJCTBEHHOMN [EATENIbHOCTU YEIOBEKa, CBA3AHHOH C
XMMHYECKAM  [POM3BOJACTBOM, HCIIOJNIb30BaHMEM U  IepepaboTKOH
BEIIECTB;

yrIyOJleHHe — NpeACTaBIeHUH O  HAay4YHBIX  METOAAax  ITO3HaHWS,
HEOOXONMMBIX IJI MPUOOpEeTEeHWs YMEHHMH OpHMEHTHPOBAaTHCS B MHpPE
BEIIECTB M OOBACHEHHS XHMHYECKHX SBJICHUH, HMMEIOIIHUX MECTO B
IPUPOJIE, B IPAKTUIECKOH eATeIbHOCTH U IIOBCEIHEBHOM KU3HH.

B maHe peaju3alii IEPBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BHBAIOIIMX
(GYHKIMH [EJOCTHON CHCTEMBI CPEIHEro obmero oOpa3oBaHUs NpH H3YyYCHUH
npeamera «XuMHsS» Ha YDIyONEHHOM ypOBHE OCOOYI0 — aKTyalbHOCTB
nprOOpETAIOT TaKue LENIM U 3a/1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B II03HABAEMOCTH SBJICHHM IPHUPOJIEI,
yBaXKEHHWsT K IpoLeccy TBOpYECTBA B OOJACTH TEOPETHYECKUX U
IPUKIAJHBIX HCCIENOBaHUH B XMMHM, (POPMUPOBAHME MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pasBUTHE MOTHMBAMKH K OOY4eHHIO M IIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIMTaHMIO  Ha  OCHOBE  YCBOCHUS
o011eYeI0BeYeCKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, HHTEJUIEKTYAIBHBIX ¥ TBOPYECKUX
crocobHocTel oOydaromuxcsi, (GOpMHpOBaHME Yy HHUX CO3HATEIBHOIO
OTHOIIEHHS K CaMOOOPa3OBaHHIO M HENpPephIBHOMY OOpa3soOBaHUIO Kak
YCIIOBHIO YCIIELIHOM MPO(eCcCHOHAIBHOM U 00LIECTBEHHOM e TeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHMS K CBOEMY 3/I0POBBIO H IIOTPEOHOCTH B
3IOPOBOM 00pase KU3HH,

GopMupoBaHHEe YMEHHH M HaBBIKOB DPa3syMHOIO IPHUPOJONOJIB30BaHMA,
Pa3BHUTHE 3KOJIOTUYECKOM KyJIbTYpBI, IPHOOPETEHHE ONBITA OOIIECTBCHHO-
TI0JIE3HOM YKOJIOTUIECKOH e TeIbHOCTH.

O61ee YKCIO YacoB, TIPELYCMOTPEHHBIX JUlsl H3yUYeHHs XMMUM Ha yrilyOJIeHHOM
ypoBHe cpesiHero obmero oOpasoBanus, cocraBnger 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Hefienmo), B 11 knacce — 102 gaca (3 yaca B HEJIeITIo).



COAEP)KAHUE OBYYEHUS
10 KJIACC

OPI'AHUYECKAS XUMMSA

TeoperHyeckne OCHOBbI OPraHHY€CKOH XHMHH.

[lpexMer ¥ 3HAUYeHWE OPraHMYECKOW XUMHH, [pPE/ICTaBICHHE O
MHOT000pa3uy OpraHNYECKUX COCTUHEHH.

DNEeKTPOHHOE CTPOEHHWE aTroMa Yriepoja: OCHOBHOE M BO30yXIEHHOE
COCTOsIHMs. BajleHTHBIE BO3MOXXHOCTH aTroMa yriepoja. XHUMHUYeCKas CBA3b B
OpPraHMYeCKMX COEJUHEHMsAX. Tumbl THOPHIU3AallMM AaTOMHBEIX —OpOuTaieH
yriaepoaa. Mexanusambl 00pa3oBaHys KOBaJICHTHOH CBs3U (OOMEHHBIA U JIOHOPHO-
aKIeNTOPHBINA). THIBI TMepeKphIBaHHsS AaTOMHBIX OpOMTaleH, ©- M T-CBSA3H.
OpnuHapHasi, IBOMHAas U TpoiHas cBs3b. CriocoObl pasphiBa CBsS3€W B MOJIEKyliax
opraHMYecKux BeulecTB. [loHATHE O CBOOOJHOM pajuKaie, Hykieoduie u
aneKkTpoduie.

Teopuss cTpoeHusi opraHudeckux coeauHenud A.M. bymieposa wu
COBPEMEHHBIE MPEICTaBICHHUS O CTPYKType MOJIEKYJl. 3HaYeHHE TEOPUU CTPOCHHUS
OPraHUYECKUX COEJMHEHH. MOoneKyisipHble M  CTPYKTypHble  (OPMYJIBL.
CrpykTypHble (GOpPMYIbl DPa3IM4YHbIX BHJOB: pa3BEPHYyTas, COKpaleHHasl,
ckenerHas. HM3omepus. Bunusl wu3oMepuu: CTPYKTypHas, IPOCTPaHCTBEHHAS.
DrnexTpoHHBIE 3QGEKTH B MOJIEKYJIaX OPraHUYECKHX COSIMHEHHMH (MHIYKTHBHBIM
U Me30MepHBIN 3 (HEKTHI).

[pencraBiende O KiIacCU(UKAIUH OpraHMYecKMx BewecTB. I[lonstue o
dynxuuonansHoi rpymie. ['omornorus. ['omonorudeckue paapl. CucremaTnyeckas
HoMeHkjarypa opranuveckux coenuHeHuit (IUPAC) u TpuBHalbHBIE Ha3BaHUS
OTJIEIBHBIX TPEJICTAaBUTEIICH.

OcobeHHOCTH U Kiaccu(UKanusi OpraHHYecKux peakuuid. OKHCIHMTENbHO-
BOCCTaHOBHUTEJIbHbBIE pEaKIIMY B OPraHUYECKON XUMHH.

DKClepMMEHTAIbHBIE METOIbl HM3YYeHHs BEIIECTB M HX IIPEBpAlleHHN:
O3HAaKOMJIEHHE C O0pa3llaMH OpraHMYEeCKHX BEIIECTB W MaTepHallaMH Ha HX
OCHOBE, OIBITHI II0 IPEBPAILEHUIO OPraHMYECKHX BEUIECTB IIPH HarpeBaHHUH
(nnaBneHue, OOyrJIIMBaHWE M TOPEHHE), KOHCTPYHMPOBAaHHE MOJIETEH MOJEKYII
OpraHMYECKUX BELIECTB.

YrieBoaopoabl.

Ankassl. [ OMOJIOTHUECKHM ps] alkaHOB, 00mmas GopMyiia, HOMEHKIATypa U
u30MepHsi. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJIKaHOB, sp°-
ruOpuM3alKs aTOMHBIX OpOHTanell yriepoaa, o-CBA3b. (PH3MYECKHE CBOWCTBA
QJIKAHOB.



XUMUYEeCKHEe CBOMCTBA aJKaHOB: peaKklUHWU 3aMEIleHUus, H30MepH3alH,
JETUIPUPOBAHMUS, [IUKIU3AINH, THPOJIU3a, KpeKuHra, ropenus. [Ipencrasnenue o
MeXaHH3Me peaKlUid paguKaJIbHOIO 3aMEIEHN.

Haxoxnenue B npupoze. Crioco0s! MoirydyeHus: U IpUMEHEHHE aJIKaHOB.

uknoankansl. O6mas Gpopmyiia, HOMeHKIaTypa U u3omepusa. Oco6eHHOCTH
CTPOEHHS M XUMHYECKHX CBOMCTB MaiblX (IJMKJIONPONAH, LHUKIOOYTaH) u
OOBIUHBIX (LMKJIONIEHTAH, I[UKJIOTeKCaH) IUKIOoaNKaHOB. CIOCOOBI MONy4YeHUS H
NpUMEHEHHE LIUKJIOAIKaHOB.

Ankensl. 'OMOJIOTHUECKHN P/ alKeHOB, oOmasi ¢opMya, HOMEHKIATypa.
DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJl  alIKEHOB, sp°-
ruOpuan3anns aTOMHBIX opOuTaiieil yriepopa, o- U m-CBa3H. CTpyKTypHas H
reoMerpudeckas (Ipc-TpaHc-) u3oMepus. Pu3MyecKHue CBOMCTBA aJKEHOB.
XUMHYECKHE CBOKMCTBA: pPEaKIMKM NPUCOSAMHEHHS, 3aMEILECHHUsS B O-II0JOXEHHE
Ipy JBOWHOM CBSI3M, NOJMMepU3aluu U okucineHus. IIpasuno MapkoBHHKOBa.
KauecTBeHHBIE peaKIMy Ha JABOMHYIO CBsi3b. CIIOCOOBI OIY4YEHHUsI M IIPUMEHEHUE
AJIKEHOB.

Ankaguensl. Kinaccudukanus ankaaueHoB (CONpshKEHHBIE, H30JIMPOBaHHBIE,
kymynuposearivie). OCOOEHHOCTH TEKTPOHHOIO CTPOECHHUS M XMMHYECKUX CBOMCTB
CONPKEHHBIX ~ aueHoB, 1,2- u 1, 4-npucoenunenue. Ilomumepusanus
CONpsKEHHBIX AreHOB. CIIoCcOOB! MOMyYeH sl U IPUMEHEHHE ajIkaJHeHOB.

AnkuHbL. I'OMOJIOrHUecKuil psiji aIKUHOB, 001mas GpopMyJia, HOMEHKIATypa U
u30MepHs. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKWHOB, Sp-
ruOpuan3alys aTOMHBIX opOuTaneil yriepona. dusnyeckue CBOMCTBA AJIKHHOB.
XUMUYECKAE€  CBOMCTBA:  peakiuu  IPHCOEIUMHEHHs,  JUMEpH3aluul U
TpUMEpH3aliH, OKHCIeHus. KucIoTHbIE CBOWCTBA aJIKMHOB, HMEIOIMX KOHIIEBYIO
TPOIHYIO CBfI3b. KadecTBEHHBIE PeaKIny Ha TPOHHYIO CBsA3b. CrOCOOBI MOy YeHHS
U IPUMEHEHNE AJIKUHOB.

ApoMaThdecKue YyrieBoJoponsl (apeHsl). ['OMOJOTrHYecKHi pAX apeHOB,
o6mas (GopMyJia, HOMEHKIATypa U H30Mepus. DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE
CTpoeHHe MoJleKynbl GeHzona. (Pu3ndecKHe CBOWCTBA apeHOB. XHMHYECKHE
CBOMCTBA GEH30J1a U ero FOMOJIOTOB: PEAKIMH 3aMelleHHs B OEH30JbHOM KOJIbLE U
YIJIEBOJIOPOAHOM pajivKajle, PEeaKluH MPUCOeTHUHCHHS, OKHCJICHHE TIOMOJIOroB
6ensona. IlpencraBieHne 06 OpHEHTHPYIOUIEM JEHCTBMM 3aMeCTHUTENeH B
GEH30JIBHOM KONBLE Ha MpHMEpe AIKWIBHBIX PAJUKaloB, KapOOKCHIBHOH,
MAPOKCHIBHON, aMHHO- M HHTPOIPYIIIbI, aTOMOB TrajoreHoB. Oco6eHHOCTH
XAMMYECKIX CBOMCTB cTHpoia. [lonmumepusarus ctapoina. CrocoObl noyveHus U
IpHMEHEHUEe apOMAaTHYECKUX YITIEBOAOPOIOB.

Ipuponueiii ras. [lomyTHele HedTsAHBIE rassl. HedTh 1 €€ MPOHCXOXICHHE.
KaMeHHBIH Yroib U TIPOAYKTHL ero repepaborTku. Croco6sl nepepaboTky HedTH:



IIeperoHka, KpPeKHHI (TepMHYECKHH, KaTaJIUTHYECKHii), PHUGOPMHUHT, MTHPOJIH3.
[TpoxyxThl nepepaboTKu HEGTH, UX IPUMEHEHHE B IPOMBILIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEX/y pa3IHYHBIMH KJIACCaMHU YTIIEBOIOPOAOB.

DJIeKTPOHHOE CTpPOEHHE TaJOreHIPOU3BOAHBIX YINIEBONOPOJOB. Peaximu
3aMeIlleHUs] TaJloTéHa Ha TUAPOKCOIpYyNIly, HHUTPOrpYyIIly, IMaHOTPYIIILY,
amuHOrpymiry. JleiicTBHE Ha TrajlOreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOIO
pacTBOpa INENoYH. B3anMopmelcTBHE NUIrajJOreHaJKaHOB C MarHWEM U LUHKOM.
[TonsTue 0 METAJJIOOPTaHUYEeCKUX COEeIMHEHUSIX. Hcnons3oBanue
raJIOreHIPON3BOAHBIX YIJIEBOJOPOJIOB B OBITy, TEXHHUKE M IIPH CHHTE3€
OpPraHUYeCKUX BEILEeCTB.

DKCIIepUMEHTAJIHBIE METOJbl H3yYeHHUs] BEIIECTB M HX IpeBpallleHui:
u3ydeHre GU3NYECKUX CBOMCTB yIIIeBOJOPOAOB (PaCTBOPHUMOCTH), Ka4€CTBEHHBIX
peaxIyii yriIeBOJOPOIOB pa3IMYHBIX KiIaccoB (oOeclBeurBaHNE OpOMHON HIIH
HOIHOM BOJBI, pacTBOpa IMepMaHraHara Kajius, B3aMMOJEHCTBHE alleTHIeHa C
aMMHaYHBIM pacTBopoM okcuzpa cepebpa(l)), kadecTBeHHOe OOHapyXeHHUE
yrjiepoja M BOJOpOJAa B OpPraHWYECKUX BEINECTBAX, IOJNyYEHHE OTHICHA H
M3yYeHHUE €ro CBOMCTB, O3HaKoMJIeHHe ¢ KoyulekiusaMu «Hedte» u «Yroms», ¢
obpasmaMu  IUilacTMacc, KaydyKOB U PpE3WHBI, MOJEIMPOBAHHUE  MOJIEKYII
YIJIEBOIOPO/IOB M FAJIOT€HIIPON3BOIHBIX YTII€BOJOPO/IOB.

KucJiopoacoaepaxaiine opraHiyecKkue coeAHHeHHs.

[NpenensHble omHOAaTOMHBIE cnUpThl. CTpoeHHMe MoneKya (Ha HpuMepe
MeTaHola M OTaHona). [ omoiormyeckuid psin, obmas QopMyina, H30MeEpHs,
HOMEHKJIaTypa © kiaccudukanus. @Pusnpueckue CBOWCTBA  IPEAEIBHBIX
OJJHOATOMHBIX CIIUPTOB. BOJOpOIHBIE CBA3M MEXIY MOJIEKYJaMH CIIMPTOB.
XUMUYECKHEe CBOWCTBAa: peakUUHd 3aMEILIeHHs, JEruApaTaldd, OKUCIICHHUS,
B3aUMOJIEICTBME C  OpPraHWYECKMMU W  HEOPraHMYECKHMH  KHCJIOTaMHU.
KauecTBeHHas peakiis Ha OJHOATOMHBIE CIIUPTHI. JIeHCTBHE 3TaHOIa K METaHOJIa
Ha opraHusM dejoBeka. CrocoObl IONy4eHHS M INPUMEHEHHE OJHOaTOMHBIX
CIIHPTOB. ‘

ITpocteie 3¢upsl, HOMEHKIaTypa U u3oMepHs. OcOOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CIIUPTHI — JTHJICHIVIMKONb W IIIHLEpHH. DHU3HYECKHEe H
XMMHUYECKHE CBOMCTBA: PEaKIiy 3aMelLIeHUs], B3aUMOJIEHCTBHE C OPraHMYeCKUMHU
¥ HEOPraHMYECKUMH KHCJIOTaMM, KadeCTBEHHas peakiys Ha MHOIOaTOMHBIE
coupThl. IIpencTaBieHre 0 MexaHW3Me peaklui HyKICO(QUIBHOIO 3aMelIeHHS.
JleiictBe Ha opraHu3M uenoBeka. CrnocoObl IONIy4YeHHsT H IPHUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHre MOJIEKYJbl, B3aUMHOE BJIHMSHHE THIPOKCOrPYNIBl U
GenzonpHOro snpa. Musmyeckue cBolcTBa (eHoma. OCOOEHHOCTH XHMUYECKUX



coiictB (eHona. KadecTBeHHbIC pEaKIUMH Ha denon. ToxcudHOCTH (eHona.
Crioco0bl TTOTy4YeH s ¥ TPUMEHeHHe QpeHoma. ®denondopManpaeruiHas cMoa.

KapGoHUIIBHBIE COSIMHEHHUS] — JIBJICTH/IbI U KETOHBI. DIeKTPOHHOE CTPOECHHE
KapOOHMJIBHOM TpyNIEl. ['oMonorudeckue psjibl albACTHI0B 1 KETOHOB, oOmas
dopMmyna, u30MepHsi M HOMEHKIaTypa. Pu3nYecKue CBOMCTBA albJErH/ioOB H
KeTOHOB. XWMHYECKHME CBOWCTBAa  QJIbJETHIOB W KETOHOB:  pCaKINu
nprcoenunenrs. OKUCIEHUEe abIETHI0B, KaYeCTBEHHBIE PCAKIMK Ha aJbACTHIBL.
Crioco6bl oy4YeHus ¥ IPUMEHEHHE aTbJICTU/I0B U KETOHOB.

OIHOOCHOBHBIE TIpeJielbHbIE KapOOHOBBIE KUCIOTB. OCOOCHHOCTH CTPOCHHS
MOJIEKyYJI KapOOHOBBIX KHUCIIOT. Fi3oMepus 1 HOMEHKIIAaTypa. du3nyecKre CBOMCTBA
O/THOOCHOBHBIX TpeEeNbHBIX KapOOHOBBIX KHCIOT. BomoponHbie CBS3H MEXIy
MOJIEKyJIaMi KapOOHOBBIX KHCIOT. XMMHYECKHE CBOHCTBA: KUCIOTHBIC CBOICTBA,
peakius dTepu(pUKALMH, PEeakuud C yJaCcTHEM YIIIEBOJOPOAHOIO pajHKaia.
OCOBEHHOCTH CBOMCTB MypaBbuHOW KHCIOTHL. [loHsATHE O MPOU3BOJIHBIX
KapOOHOBBIX KHUCJIOT — CJIOXKHBIX d(Hpax. Msaoroobpa3ue KapOOHOBBIX KHCIIOT.
OCOGEHHOCTH CBOMCTB HENpENeNbHbIX U apOMaTHYeCKUX KapOOHOBBIX KHCIIOT,
JUKapOOHOBBIX KHUCJIOT, THAPOKCHKApOOHOBBIX KHCIIOT. IIpencraBUTENH BBICIIUX
KapOOHOBBIX KHCJIOT: CTEAapUHOBas, NalbMHUTHUHOBAs, OJICHHOBAA, JUHONECEA,
nunonenoeas KacnoThl. CrocoObl IToTydeHus ¥ IIpUMeHeHHne KapOOHOBBIX KHCIIOT.

Cnoxable 3¢bupbl. 'oMornorudeckuil psj, obumias Qopmyia, H30MepHs H
HOMeHKJIaTypa. DU3MYeCKHe M XMMHUYECKHEe CBOMCTBA: TMAPOIM3 B KHCJIOW H
HIEJIOYHOM Cpefie.

Xupsl. CtpoeHue, Gpuanyeckue U XUMHIECKHE CBOMCTBA JXUPOB: THIPOJIU3 B
KHCJI0M ¥ menoyHoi cpene. OcCOOSHHOCTH CBOMCTB )XUPOB, CONEPKAIINX OCTATKH
HeTIpe/Ie/IbHBIX )KUPHBIX KUCIOT. JKUpBI B IPUPOIE.

MBLTA KaK COJIM BBICIINX KApOOHOBBIX KHCIIOT, X MOOLIEe IeHCTBHE.

O61ast XxapaKTepHucTrKa yriaeBosoB. Kiaccuuxanus yrieBoioB (MoHO-, U~
¥ mojcaxapuibl). MoHOcCaxapupl: TNIOK03a, (PYKTO3a, TIalakrosa, pubo3a,
ne3okcupubo3a. Pu3udecKue CBOWCTBA U HAXOXACHHUE B IPHUPOJC. ®doTOCUHTES.
XUMAUECKHe CBOMCTBA TIIOKO3BI: PEaKIMU C yJacTHEM CIIMPTOBBIX U allbACTUHOHU
IPyMI, CIUPTOBOE W MOJIOYHOKHCIIOE OpOXKeHHME. IIpyMeHeHue IJIIOKO3bI, €€
3HAYECHHE B XU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapupl: caxapos3a, MajpTo3a U
1aKTo3a. BOCCTaHABIMBAIONIME U HEBOCCTAHABIMBAIOLINE Aucaxapu/bl. ['uapomms
nucaxapuioB. Haxoxaenue B NIpUpOJe ¥ NPUMEHCHUE. IMonucaxapuael: Kpaxmall,
rmuKored W Ieunosno3a. CTpoeHHME MaKpOMOJIeKyJl Kpaxmala, TIJIMKOreHa H
neunono3sl.  Pu3MdecKkue CBOMCTBAa Kpaxmala M IEJUIIOJIO3BI. XUMUYECKHE
CBOMCTBAa KpaxMmaya: T'HJpOJIHM3, KauyeCTBCHHas peaKnus C HOLOM. XUMHYECKHE
CBOMCTBA IEJUTIONIO3BI: THAPOIM3, MOMydeHHe (QUPOB LEIUTIONO3EL. ITousitue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIA IENK).



OKCIIepMEHTAIbHBIE METOZBl HM3YYEHHs BELIECTB W HMX HpeBpalleHHil:
PacTBOPUMOCTH Pa3JIMYHbIX CIIMPTOB B BOJIE, B3aMMOJICHCTBUE ITAHOJIA C HATPHUEM,
OKHCJICHHE 3THJIOBOTO CIIMPTa B ajbJErHJ Ha PacKaJEHHOW MEIHOU IMPOBOJIOKE,
OKHCJICHHE 3THJIOBOIO CIHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATePHAIIOB), KayeCTBEHHBIE DPEAaKIUM Ha albIerdibl (C THIPOKCHIOM
muammuHcepeObpa(l) wu  rumpoxcumom  Menu(Il)), peakuws roMiepmHA  C©
ruapokcuiom Menu(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICUCTBUE PAaCTBOpa INIOKO3bI ¢ ruapokcuaoM Meau(Il), B3aummopeiicTre
Kpaxmaiya ¢ MOJIOM, PEIICHHe SKCIIEPHMEHTABHBIX 3a7a4 10 TemaM «CIUpTHI
¢enone», «Kap6oHOBEIe KUCTOTEL. CII0XKHBIE 3(DUPHDY.

A3zoTcoaepikalHe OpraHu4ecKne coeJHHeHHUsl.

AMUHBI — OpraHM4ecKHe NMPOM3BOAHBIE aMMuaka. Kiaccupukamus aMUHOB:
anmi(artuyeckue W apoMaTHYeCKHe; IepBHYHBE, BTOPHYHEIE M TPETHYHEIE.
Crpoenne morekyi1, obmas ¢opmyina, H30Mepusi, HOMEHKIATYpa M (DH3MUECKHe
CBOWCTBA. XUMHUYECKOE CBOMCTBa anu(paTHIeCKHX aMUHOB: OCHOBHBIE CBOMCTBa,
AIKWIUPOBaHUE, B3aUMOJIEHCTBUE INEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Conu ankuIaMMOHHS.

AHWIMH — TMpeACTaBUTENh aMHHOB apoMaThyeckoro psga. CTpoeHume
aHWIMHA. B3auMHOe BIMsHME IPYII aTOMOB B MOJIeKye aHuwirHa. Oco6GeHHOCTH
XHMHYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakiud Ha aHWIMH. CrocoObl
NOJy4YEeHHs! W IIPUMEHEHHE anu(aTudecKux aMuHOB. [loiyuyeHWe aHHIMHA U3
HUTpOOeH301a.

Amunokuciotsl. HomeHnknatypa u uzomepust. OtaenbHble IpeICTaBUTENH O
AMUHOKHUCJIOT: TIJIMOMH, aJaHuH. @Dusuyeckue CBOHCTBA aMHHOKHCIIOT.
XHMHYECKME CBOMCTBA aMHHOKHCIOT KaK aM(OTEPHBIX OPraHHYECKHX
COCIMHEHHUH, peakUusl IIOJUKOHJEHCAIlNH, OOpa30BaHHE MENTHIHON CBS3U.
buonornyeckoe 3HaueHre aMUHOKUCIOT. CHHTE3 M THAPOJINA3 IIENTHIOB.

benku kak npupozaHsle nojauMepsl. IlepBuYHas, BTOpHYHAs W TpPETHYHAsA
CTpyKTypa OeskoB. XHMHYECKHE CBOWCTBa OEJKOB: THAPOJIM3, IeHATYpalus,
Ka4eCTBEHHBIE peaKI[My Ha OeJIKH.

OKCIepIMEHTaJIbHble METOJBl W3y4YeHHs BEIIeCTB M WX IPeBpalleHuUN:
pacTBOpeHHE OENKOB B BOJE, JCHaTypauus OeKOB NPH HarpeBaHWH, IBETHHIE
peaknyMd Ha OeNKu, pelleHHe SKCIEPUMEHTAIBHBIX 3aJa4 [0 TeMaM
«AsoTcofiepkalliie  OpraHHMYecCKHWe  CoequHeHHs» U «PacmosHaBanue
OpraHUYEeCKUX COECIUHEHUI.

BbicokomosiekyasipHbie COeAHHEHHS.

OcCHOBHBIE MOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIHHEHHM: MOHOMED,
NIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3aLAN, CPEIHSS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOJbI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COEOUHEHHH —
TIOJIMMEpHU3aLHs U TOJIMKOHIEHCAIHSL.

[TomumepHble Marepuanbl. [lnactMacchl (TOMUATHIIEH, TIOJHIIPOIIIIICH,
NOJIUBUHUWIXJIOPUA, TOJUCTHPOJI, IOJIHMETHIMETAaKpHIaT, IOJIUKapOOHATEHI,
noJudTHIeHTepedTanar). YTrm3anus U nepepadoTka IIacTHKa.

DnacToOMeEpBHI: HaTypaJbHBIH Kay4yK, CHUHTETHYECKHe Kay4qyKH
(OyTanMeHOBEIM, XJIOPONPEHOBBIH, H30NPEHOBBIN ) U CUIIUKOHEI. Pe3nHa.

BosokHa: HaTypanpHbIe (XJIONOK, MEPCTh, MENIK), UICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTeTHYeCKue (KalpoH U JIaBCaH).

[Tonmumepsl CHEIMaIBHOTO Ha3HAYEHUS (TeduioH, KeBJap,
3JIEKTPOIPOBOISIIKE MTOJMMEPHI, Oropa3iaraeMble OJIUMEpHI).

OKCnepruMeHTalIbHble METOJIbl H3Y4YeHHUs BEIIeCTB U HX IPEeBpaIlCHHIA:
O3HaKOMJIEHHE C o0pa3liaMy MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
KaydyKOB, peIIeHHe OJKCIIepUMEHTAJIbHBIX 3amad 1o TeMme «Pacmo3HaBanue
TUIACTMACC U BOJIOKOH).

PacuérHble 3a1aun.

HaxoxxneHne MOJIEKYJISIpHOH (OpPMYJIBI OpPraHUYecKoro COEIUHEHHUs IO
MAcCCOBBIM JOJIIM D3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXXJEHUE
MOJIEKYJIIPHOW (OPMYJIBI OpPraHMYEcCKOro CoeAMHEeHHs 1o Macce (00BEMY)
IPOAYKTOB CrOpaHus, IO KOJMYECTBY BellecTBa (Macce, 00BEMY) IMPOIYyKTOB
peaKknud W/WIA HMCXOJHBIX BEIIEeCTB, YCTAaHOBJIEHHE CTPYKTypHOH (opMyIsl
OpraHMYeCKOro BEIIeCTBa Ha OCHOBE €ro XMMHYECKHUX CBOMCTB HJIM CIIOCOOOB
HOJIy4YeHHsI, ONpEeeICHHe JOJH BbIXOJa MPOAYKTa pEaKIUH OT TEOPETUYECKH
BO3MOXXHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peasnu3aius MeXIpPEAMETHBIX CBsI3€H MMPH U3yYEHUH OPraHUYECKOM XUMUU B
10 kimacce OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHHE KaK OOIIMX eCTeCTBEHHO-
HAy4YHBIX TIOHSTHHA, TaK W IOHATUH, NIPHHATHIX B OTAENBHBIX IIpeaMeTax
€CTeCTBEHHO-HAyYHOI'O LIUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAyYHBIM (akT, runoresa,
TEOpHs, 3aKOH, aHaJW3, CHUHTe3, Kilaccuukaius, HaOIIOJeHHe, H3MEpEHHE,
9KCIIEPUMEHT, MOJIEJIb, MOJEIIUPOBaHUE.

dusuka: Marepus, arToM, OJJIEKTPOH, TIPOTOH, HEHUTPOH, MOJeKyIa,
SHEPreTUYECKUl ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHOe COCTOSHHE
BellecTBa, (U3WYECKHe BEIWYUHBI, €IWHHULBI U3MEPEHHs, CKOPOCTb, SHEpPIrus,
Mmacca.

Buomorus: KieTka, OpraHW3M, OKOCHCTeMa, Ouocdepa, MeTabONH3M,
HACJIEZICTBEHHOCTh, aBTOTPO(HBIAH U TreTepOTPOMHBIA THUIl MHUTaHUS, OpOXKEHHE,



doTocuHTE3, IbIXaHUE, OENKU, YIJIEBOABI, JKHUPBI, HYKJIEHWHOBBIE KHCIOTHI,
(bepMeHTEHI.

['eorpacdus: nmone3Hsie HCKONaeMble, TOILIHUBO.

TexHoOTHsI: THINEBbIE IPOAYKTHI, OCHOBBI pPAIlMOHAIBHOIO IUTaHUA,
MOIOIIIHE CPENCTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX ¥ CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKAS XUMMUA

TeopeTrHyeckne OCHOBbI XHMHH.

AtoM. CoctaB aTOMHBIX sifiep. Xumudeckuil anemeHT. M3otonsl. CtpoeHue
DJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHH H
NoAypoBHH. AToMHEIe opOuTanu. Kinaccudukanus XMuMUYECKUX IeMEHTOB (s-, p-,
d-, f-snmements). PacmpenerneHwe JJIEKTPOHOB II0O AaTOMHBIM  OpOUTAJISIM.
DJeKTpoHHBIE KOH(HUTypalliyd aTOMOB 3JIEMEHTOB IIEPBOrO—4E€TBEPTOrO NEPUOLOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHHM, 3JIEKTPOHHBIE KOH(QUIypallMd HOHOB.
DNeKTPOOTPULIATEIILHOCT.

[Tepuonuueckuit 3akoH U [lepuoaudeckas cucTeMa XMMUYECKUX DJIEMEHTOB
J.. MenpneneeBa. CBsi3pb IEepUOIUYECKOTO 3aKOHA U lleproaudeckoil CUCTEMBI
XAMHYECKHX DOJIEMEHTOB C COBPEMEHHOH TEOpHeH CTpOEHHsI AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBONCTB XMMHUYECKHIX DJIEMEHTOB ¥ 00pa3yeMbIX UMHU
IPOCTBIX M CJIOXHBIX BENIECTB II0 TpylnmaM M [epHoAaM. JHa4YeHHe
nepuoanueckoro 3akoHa J[.M. Menneneesa.

Xumudeckasi CBsI3b. BHABI XUMHYECKOM CBSI3U: KOBAQJICHTHas, HOHHas,
MeTaJuTueckas. MexaHu3Mbl 00pa30BaHUSl KOBAJICHTHOH CBsi3U: OOMEHHBIA U
JIOHOPHO-aKIeNTOPHBINA. DHEeprus U AJMHA cBs3U. I1onspHOCTS, HAllpaBIEHHOCTh U
HACBII[AaeMOCTh KOBaJIGHTHOM cBsi3u. KpatHble cBs3u. BopoponHas cCBs3b.
MesxmouieKysipHble B3aUMOAECHCTBHS.

BajieHTHOCTP W BaJICHTHbIE BO3MOXXHOCTH aTOMOB. CBf3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F€OMETPUUECKUM CTPOEHHEM (Ha IIpUMeEpe COeAUHEHHM
3JIEMEHTOB BTOPOTO NEPHOJIA).

IIpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. CocTaB KOMILJIEKCHOIO MOHA:
KOMIUIEKCOOOpa3oBareib, JIMTaH[Abl. 3HAadeHHWE KOMILUIEKCHBIX COEIUHEHUH.
[loHsiTHE O KOOPAMHALMOHHON XUMHUHU.

BemectBa MOJIEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTpO€HHUs.  THIIBI
KPHUCTATHYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILECTB.

[Tonstre o mucnepcHbIx cuctemax. Mctunueie pacTBopsl. IIpencrasnenue o
KOJUIOUTHBIX pacTBopaX. CrnocoObl BBIpaXKeHHMs KOHIEHTPAlldd pPacTBOPOB:
MaccoBas JI0JIs BEIIECTBa B pacTBOpe, MOJIsipHas KOHLEHTpauusa. HacelmeHnsie u
HEeHACBIIIIEHHbIE PacTBOPHI, paCTBOPUMOCTh. Kpucramoruaparsl.



Kiaccudukanus 1 HOMEHKJIaTypa HEOPraHM4YeCKUX BeleCTB. TpHUBHAIbLHBIE
Ha3BaHUS OTHEJBHBIX MPEeACTaBUTENIe HEOPIraHNYECKUX BEIIECTB.

Knaccudukamnuss XuMUYECKUX peakliii B HEOPraHMYEeCKOH U OpraHUYecKOH
XUMUHU. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHUS U MIpPEBpAILCHHS
9HEPruu NPH XUMHYECKUX peakiusax. TemnoBble 3QPeKThl XUMHUUECKHUX peaKIui.
Tepmoxumuueckre ypaBHEHUS.

CKOpOCTh XHMHYECKOH peakiuy, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (aKTOPOB.
I'omoreHHbIe U reTeporeHHsle peakiuuu. Katanus u kaTanu3aTopsl.

OOpatumMble ¥ HeoOpaTUMbIe peakuu. XUMHYecKoe paBHOBecue. KoHcTanTa
XUMHUYecKoro paBHOBecus. (DakTOpbl, BIUSAIOIIME HA IIOJIOXKEHHE XHMHYECKOIO
paBHOBECHS: TEMIIEpaTypa, AaBJICHHE U KOHIEHTPAlMU BEIIECTB, y4aCTBYIOIIUX B
peakuuu. [Ipuanun JlelllaTense.

Dnextponutrueckass auccormanus. CuibHble U cllabble 3JIEKTPOJIUTHI.
Crenenp muccormanuu. Cpena BOAHBIX PacTBOPOB: KHUCIOTHAs, HEWTpaslbHasd,
menoyHas. Bomoponnsiid nokazarens (pH) pactBopa. ['maponus coneid. Peaxuun
HOHHOTO OOMeHa.

OKHCIUTETbHO-BOCCTAHOBUTEIbHEIE ~ peakuud. (CTeneHb  OKHUCIICHMS.
Oxuciutenb M BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHS M BOCCTaHOBIJICHHS.
BaxxHelilliie OKHMCIUTEIW W BOCCTAHOBUTEIH. MeToa 3JeKTpoHHOro OanaHca.
DJIeKTPOJIN3 PacTBOPOB U PACIIIaBOB BEILECTB.

DKCneprUMeHTaIbHbIe METOJAbl H3Y4YeHHUS BEIIeCTB M HUX IPEeBpalleHHM:
pa3joXeHHue TMEepOKCHAa BOJAOpOoAa B IPHCYTCTBMM KaTajlu3aTopa, MOJENH
KPHUCTAJUIMYECKUX PEIIETOK, MPOBEICHHEe peaKkuii HOHHOTo oOMeHa, ONpe/eIeHue
Cpelbl pPacTBOPOB C TMOMOIIBIO WHIWKAaTOPOB, HW3y4YEHUE BIIMSAHHUSA Pa3IMYHBIX
(GakTOpOoB Ha CKOPOCTh XHMHMUYECKOW peakIuud M II0JO0XKEHHE XHMHYECKOIo
paBHOBECHS.

Heopranuveckasi Xumus.

Ilonoxxenne HemetaysioB B llepuoanueckodl cucTeMe XMMHYECKUX
anementoB J[.W. MeHneneeBa U 0COOEHHOCTH CTPOEHHUSI UX aTOMOB. PU3NYECKHE
CBOMCTBa HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpUMepe KUCIOpOJa, CEPHI,
dbocdopa u yriepoza).

Bogopon. Ilomydyenue, dusmyeckue U XMMHYECKHE CBOMCTBA: PEAKIUHU C
METaJJIaMd X  HEMeTaJlaMH, BOCCTaHOBHUTENIbHBIE CBOWCTBAa. ['mapumsl
TomnuBHEIE 3JIEMEHTHI.

Ianorensl. HaxoxaeHue B mpUpoje, CHOCOOBI MONydeHus, (U3NYEeCKue U
XHMHYECKHe CBOWCTBa. I ajioreHoBOAOpoAsl. BaxkHeHIe KHUCIOPOACOAEpKaIHe
COeUHEHHs TrayloreHoB. JlabopaTopHble W IMPOMBIIIICHHbIE CIIOCOOBI MOIy4YEeHHUs
rajoreHoB. [ [ppMeHeHre rajloreHoB ¥ UX COeUHEHHM.



Kucnopoa, o30H. JlabopatopHble W MPOMBILUIEHHBIE CHOCOOBI MOIy4eHHUS
kuciopona. @usndeckre ¥ XUMHUYECKHEe CBOMCTBA M NPUMEHEHHE KUCIOpOAa U
030Ha. OKCHIBI ¥ IEPOKCHUJIBI.

Cepa. Haxoxnenue B mpupoie, CIOCOOBI IONydeHHUs, (Gu3Ndeckue u
xumudeckre cBoicTBa. CepoBomopona, cyiabduasl. Oxcup cepsi(IV), oxcun
cepbl(VI). CepHucrass u cepHas KHCIOTHI U HX coid. OcoOeHHOCTH CBOMCTB
cepHO# KUCIOTHL. [IpuMeHeHne cepsl U € COeJUHEHUN.

A3zor. HaxoxjaeHue B NpHUPOJE, CIOCOOBI TMONy4eHHs, (U3HYECKHE U
XMMHYECKHE CBOMCTBA. AMMHUaK, HUTpUAbl. OKCUIbl a30Ta. A30THUCTasi U a30THas
KHCJIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KucioThl. [IpuMeHenue a3ora
U €r0 COeIUHEHUN. A30THBIE YIOOpEHUsI.

®dochop. HaxoxaeHwe B mpHpOJE, CIIOCOOBI IMONy4YEeHHs, (U3UYECKHE H
xumuueckre cpoiictBa. Dochumpr u dochun. Oxcumsr docdopa, dochopnas
kuciora u eé comu. [Ipumenenume docdopa u ero coenuHeHuid. DochopHbIe
ynoOpeHus.

Vriepon, HaxoxaeHHe B mpupoje. AJUIOTPONHBIE  MOIUGHKAIUH.
dusznyeckue W XUMHYECKHE CBOMCTBa IIPOCTBIX BEIIECTB, OOpa30BaHHBIX
yrinepoaoM. Oxcupn yraepoga(Il), okeun yrinepoma(IV), yrompHas kuciora U eé
COJM. AKTHBHPOBaHHBIM yroib, ancopouus. DymrepeHsl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IpuMeHeHre MpOCTHIX BEIeCTB, 00pa30BaHHBIX YIJIEPOAOM, U €ro
COCIUHEHHU.

Kpemuuii. HaxoxxneHue B mpupoje, CrocoObl NONydeHHUs, (PU3NYECKHE H
xumudeckre cBoiictBa. Oxcun kpemuus(IV), KkpeMHHeBass KHCIIOTa, CHJIMKATHI.
[TpuMeHeHue KpeMHHUS U ero coeguHeHu. CTEeKII0, ero Noay4YeHue, BUIbI CTEKIA.

ITonoxxenrne mMetayuioB B [leproanyeckoil cucreMe XUMUYECKUX JJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX 000J04YeK aroMoB MeTauioB. OOmue
¢busuueckue cBoiicTBa MeTawioB. [IpriMeHeHHEe MeTauloB B OBITY M TEXHHUKE.
CnnaBsl METAJLIIOB.

DNEeKTpOXUMHUYECKHHA psAA  HampspkeHud MetauioB. OOmme  crnocoObl
TOJTyYeHHUS MeTaJUIOB: THJIPOMETAJLTY prus, MTAPOMETAJLTYPrus,
anekTpoMeTautyprus. [loHsatue o koppo3uu MeTayioB. CrocoObl 3allUThl OT
KOPPO3HUH.

OO6mass xapaktepuctuka MeTaioB [A-rpymnmsl llepronuyeckod CHCTEMBI
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ANIOMUHUI: TTOTy4YeHue, GU3NIECKUe U XUMUYECKUE CBOMCTBA, IPUMEHEHHE
IPOCTOr0 BEIECTBA M €ro coequHeHui. AMQOTepHBIE CBOWCTBAa OKCHIA H
THIPOKCUA ATFOMHHHUS, THAPOKCOKOMIIIEKCHI aTFOMUHUS.

O6mas XapaKTepUCTHKa MeTauioB Mo0o4HbIX noarpynn  (B-rpymm)
[leproanyeckoit CHCTEMBl XUMHUYECKUX 3JIEMEHTOB.

dusuyeckue U XMMHYECKHE CBOMCTBAa XpoMa U ero coenuHeHuil. OKCHIBI U
rugpokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U IUXpOMAThl, HX
OKHCIIMTEIbHBIE CBOMCTBA. [ToydyeHre U MpuMeHEeHre XpoMa.

Ousuyeckde W XHUMHYECKHe CBOWCTBA MapraHla M €ro COeJIMHEHHH.
Baxneiinme coenunenus Mapranna(ll), wapranna(IV), wmapraama(VI) u
mapranna(VII). [lepmanrasat kajius, €ro OKMCIMTEIbHbIE CBOUCTBA.

dusnueckue U XMMHUUECKUE CBOMCTBA ejie3a W ero coequHeHuil. OKCHIEI,
ruppoxcusl U conu xenesa(Il) u sxenesa(Ill). ITonyvenune u npuMeHeHne xenesa
¥ €TO CILJIaBOB.

duznueckre U XMMUYECKHE CBOMCTBA MeU U €€ coenuHenuil. Ilonyuenne u
pUMEeHEeHHe MeJIU U €€ COeIMHEHMH.

[{uHK: monydueHHe, (U3MYECKHEe M XUMUYECKHe CBOWMCTBAa. AMGOTEpHBIE
CBOICTBA OKCH/Ia U THAPOKCHIA IUHKA, THIPOKCOKOMIUIEKCH IMHKA. [IpuMeneHue
IIMHKA ¥ €r0 COeUHECHUM.

DKCIepUMEHTAIbHBIE METO/ABl H3Y4eHHs BEINECTB M MX IPEeBpalleHHH:
n3ydeHrue oOpa3l0B HEMETaJuIOB, IopeHHe cepbl, Qocdopa, xejae3a, MarHus B
KUCJIOpoJle, H3ydeHHe Koyulekuuu «Merajuibl M CIUIaBbl», B3aUMOJCHCTBHE
IIEJIOYHBIX U IEJOYHO3EMENBHBIX METAJUIOB C BOJIOM (BO3MOXHO HCIIONb30BaHUE
BHIEOMATEPUAJIOB), B3aHMMOJIEHCTBHE IIMHKA M JKelle3a C pacTBOpaMH KHCJIOT U
IEI0Y€EN, KaYeCTBEHHBIE PEaKlUi Ha HeOpraHM4eCKHe aHHOHEI, KATHOH BOJAOpOJa
M KAaTHOHBl METAUIOB, B3aHMOJIEWCTBHE THAPOKCUIOB AIIOMUHHS M I[MHKA C
pacTBOpaMH KHCJIOT U IeJoYel, pellleHHe SKCIEPUMEHTANIbHBIX 3aja4d 10 TeMaM
«[anorens», «Cepa u €€ coequHEHUs», «A30T U Gochop M HX COECHUHEHHSY,
«MeTauisl TIaBHBIX MOATPYI, «MeTayuibl MOOOYHBIX MOATPYIII.

XHMHS H KH3Hb.

Ponp XUMHH B 00ECII€YeHHH YCTOMYUBOTO pa3BUTUS deioBedecTsa. IlonsaTue
0 HAy4YHBIX METOJax IIO3HAaHUS M METOJOJIOTMH HAyYHOrO HCCIIeIOBaHHUS.
HayuHble IPUHIIKIBI OPraHU3alMd XUMUYECKOro IPOU3BOCTBA. [ [poMbIIIeHHEIE
CIIOCOOBI TOJIyYEHHS] BAXXHEHWIIMX BEIIECTB (Ha NpUMepe MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHCIIOTHI, MeTaHoja). [IpOMBINUIEHHbIE CIIOCOOBI TIONyYeHHUs] METAIIOB U
CIUIaBOB. XHMMHYECKOE 3arps3HEHHE OKPYXKAIOIIEH Cpeabl M €ro IOCIEACTBUS.
Ponp xumuM B o6ecriedeHHH SHepreTHdeckol 6€301acHOCTH.

XumHus M 310poBbe ueloBeka. JlexkapcTBeHHBIE cpencTsa. [Ipasuia
UCIIONIL30BaHH JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMHUK B pa3BUTHU MEIULIHBI.



X¥MHMsl IHIINH: OCHOBHBIE KOMIIOHEHTHI, MUIleBble 100aBku. Pons xumuu B
obecrieYeH!H MHUIIEeBOi 6€30MMacHOCTH.

Kocmetnueckue u mnapdroMepHble cpenctBa. beitoBas xumus. I[Ipasuna
0e30IacHOr0 HCIIOJIB30BaHUs TpernapaToB OBITOBOM XHUMHUU B IIOBCEIHEBHOU
KU3ZHHU.

XuMHsL B CTPOUTENIHCTBE: BaXKHEHIINE CTPOUTENbHbIE MaTepHajbl (LEMEHT,
0eToH).

XuMusl B CETBCKOM X03siicTBe. OpraHndecKkue 1 MUHepaibHbIe y100peHus.

CoBpeMeHHbIe KOHCTPYKI[MOHHBIE MaTepHajlbl, KPAaCKH, CTEKJIO, KepaMHKa.
Marepuaisl 175 3JeKTpoHUKU. HaHoTexHONIOr UK.

Pacuérnplie 3amaun.

PacuéThl: Macchl BelllecTBa MW 00BbEMA ra3oB IO U3BECTHOMY KOJIHMYECTBY
BEI[ECTBa, Macce WM OOBEMY OIHOTO W3 YYacTBYIOUIMX B PEAaKLHH BEIIECTB,
Maccel (00bEMa, KOJIMYECTBAa BEIECTBA) IPOAYKTOB PEaKIUH, €CJIH OAHO H3
BEIECTB HMMEET NpPUMeECH, Macchl (00BEMa, KONMYEeCTBa BeEILIECTBA) INPOAYKTa
peakiiH, ecClidi OJHO K3 BEeIIeCTB AAHO B BHJE pacTBOpa C ONpeAeIEHHON
MaccoBOM Jojieli pacTBOPEHHOTO BEIECTBAa, MAacCOBOM JOIM M MOJISPHOM
KOHIIEHTPALlMM BEIIeCTBa B pPacTBOpE, AOIM BBIXOAA MNPOAYKTa pEaKkUHMH OT
TEOPETHIECKHA BO3MOXKHOTIO.

MexnpeaMeTHBIE CBS3U.

Peanmsaiuss MeXNpPEAMETHBIX CBA3ed NpU U3yYeHUH oOOmed
HeopraHu4deckoi XxuMuM B 11 Kiacce oCyIecTBIIIETCS Yepe3 MCIIOJIb30BAaHUE KaK
00IIMX €CTEeCTBEHHO-HAYYHBIX IOHSTHM, TaK U IOHITUH, IPUHATBIX B OTAEJIBHBIX
IpeaIMeTax eCTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHS: SBJIEHUE, Hay4YHbIH (aKT, THIIOTE3a,
TeOpHsl, 3aKOH, aHAJIM3, CHHTE3, KJacCHU(pUKalusi, NepUOJAUIHOCTh, HAOIIOAEHHE,
U3MepeHue, SKCIIEPUMEHT, MOJIeIIb, MOIECIIUPOBAHHE.

®dusmnka: MaTepusi, MHKPOMHUpP, MaKpOMHpP, aTOM, O3JIEKTPOH, IPOTOH,
HEUTpPOH, UOH, U30TOIBI, PAIHOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHD,
BEIIECTBO, TeJIo, OO0BEM, arperaTHO€ COCTOSIHME BEIIeCTBa, HICAIbHBIM TIas,
bu3znyecKre BeJIMYUHBI, €AMHUIBI U3MEPEHHUs, CKOPOCTh, SHEPIHs, Macca.

Buonorus: Kierka, opraHu3M, S5KocucTeMa, buocdepa, MeTabonusm, Makpo-
U MHKPOJJIEMEHTHI, OEJIKH, JXUPBI, YIIIEBOABI, HyKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHEBI, KPYTOBOPOT BEILIECTB U ITOTOK SHEPIHH B SKOCHCTEMAX.

['eorpadusi: MuHepabl, TOpPHbIE OPOABI, IIOJIE3HBIE UCKOIAeMbI€, TOILUIMBO,
peCypCBL.

TexHonorus: XuMu4ecKasi MPOMBIIIUIEHHOCTh, METAJLIYPIHsl, CTPOUTEIbHEIE
MaTepHaIbl, CeTbCKOXO3SIIICTBEHHOE NPOU3BOJACTBO, NHMINEBAs IPOMBIILIEHHOCTD,
dapMarieBTHUECKAs MIPOMBIILIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX



penaparoB, MNPOU3BOJACTBO KOHCTPYKIIHOHHBIX MAaTE€pPHAIIOB, JJICKTPOHHASA
IIPOMBINIIICHHOCTh, HAHOTEXHOJIOTHH.



I[IJNIAHWUPYEMBIE PE3VYJIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 XMMKW
HA YI'JIVBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA30OBAHMAI

JIMYHOCTHBIE PE3YJIbTATBI

B COOTBETCTBMM C CHCTEMHO-AESTEIBHOCTHBIM IIOAXOJOM B CTPYKType
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IpeaMera «XHMHsS» Ha YpPOBHE CpPEIHEro
obmero o6pa3oBaHMS BBIAENEHBI CIEAYIONIME COCTaBJISIOIME: OCO3HAHHUE
OOyYaIOIUMHUCS POCCHUHCKON TIpaXNaHCKOM HIEHTUYHOCTH; TIOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIFHOCTH U CaMOOIPEEICHHIO; HATMYKE MOTUBALIUH K
00y4YeHHIO; TOTOBHOCTH M CIOCOOHOCTh OOYyYaroIUXCS pPYKOBOACTBOBATHCS
NPUHATHIMA B OOIIECTBE TpaBWIaMH M HOpPMaMM IIOBEJECHHUS;, HaIu4yue
IIPaBOCO3HAHHSI, IKOJIOTHYECKOH KyJIbTYPhl; CIOCOOHOCTH CTABUTh €M ¥ CTPOUTH
YKU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS IIpeaMeTa «XHMHS» OTPaXaroT
chOPMHUPOBAHHOCTH OIbITA IIO3HABATENBHOM M IPAKTUYECKOW JesTEeNbHOCTH
00y4armMXxcs B IpOIecce peann3aluu 00pa3oBaTeIbHON N TEIbHOCTH.

JINYHOCTHBIE pE3yJbTaThl OCBOSHHS IIpeaMeTa «XHUMHS» OTPaXkaroT
chOpMHUPOBAHHOCTH OIBITA II03HABATENBHOM M IIPAKTUYECKOH JeATEIbHOCTH
00y4aIMXCs B Mpoliecce pealu3alud o0pa3oBaTelbHOM NEATEIbHOCTH, B TOM
qHCcIie B YaCTH:

1) rpaxxaaHCcKOro BOCIIHTAHHUSA:

0CO3HaHHs 00YYaIOIIUMHUCS CBOUX KOHCTHTYIIHOHHBIX IIPaB M 00S3aHHOCTEH,
YBaXKEHHSI K 3aKOHY U IIPABONOPSIAKY;

IpEICTAaBIEHUs] O COLUAIBHBIX HOPMax M IPaBUIIaX MEXIHYHOCTHBIX
OTHOUICHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOW JAEATEIBHOCTH IIPU CO3JMAHHH
y4eOHBIX NPOEKTOB, pEIleHUH y4eOHBIX M I03HABaTENbHBIX 3a[a4, BBIIOJHEHUH
XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTM IIOHMMAaTh W TPHHMMATh MOTHUBBI, HAMEpEHHMs, JIOTUKY U
apryMEeHTHI IPYTUX [IPH aHAII3e Pa3IMNYHbIX BUIOB YUeOHOM JIeATENbHOCTY;

2) NIaTPHOTHYECKOr0 BOCIIHTAHHA:

[IEHHOCTHOI'O OTHOIIEHHS K HCTOPHYECKOMY M HAy4yHOMY HACJIEIHIO
OTE4YEeCTBEHHOM XUMUU;

yBa)KEHHsI K IpOLECCy TBOpYECTBA B O0JIACTH TEOPUH M IMPAKTHIECKOro
NPUIIOKEHHMST XUMHH, OCO3HAHHUS TOTO, 4YTO JaHHBIE HAyKH €CThb De3yJIbTaT
IUIATENBHBIX ~ HAOMIONEHHMA, KpPONOTJIUBBIX OKCIEPUMEHTAIBHBIX  IIOHMCKOB,
MIOCTOSIHHOTO TPYyAa Y4EHBIX H IIPAKTHKOB,



HHTEpECa W TIO3HABATEIbHBIX MOTHBOB B IIOJNYYEHHMHM M IIOCIEAYIOILEM
aHau3e HH(GOpPMAIMH O MEePeOBBIX JOCTIXKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XVMMWH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIEHHUBATh CUTYalllH, CBSI3aHHbIE C XUMUYECKUMHU SIBICHUAMH,
U MPUHUMATh OCO3HAHHBIE PELICHUs, OPHEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TOBEJCHHE M IOCTYNKH CBOMX TOBAapHUILIEH C
IO3HIIMK HPAaBCTBEHHBIX M IPABOBBIX HOPM U C Y4ETOM OCO3HAHMs IOCIEICTBUH
MIOCTYIIKOB;

4) popmupoBaHus KyJbTYPHhI 310POBbi:

IOHMMaHusl IIEHHOCTeW 3J0poBoro u Oe3omacHoro obpas3a >KHM3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (pU3HYECKOMY H
IICUXUYECKOMY 3/I0POBbIO;

coONIofieHUsl MpaBH 0Oe30IacHOro OOpallleHHsi C BellecTBaMH B OBITY,
IIOBCEIHEBHOM JXHU3HH, B TPYIOBOH J1€ATEIHHOCTH;

[IOHMMAaHUsl [IEHHOCTH TPaBWJI HWHIMBUIAYAJIBHOTO M  KOJJIEKTUBHOIO
0€e30I1acHOr0 IMOBEJCHHUS B CUTYAIUIX, yTPOXKAIOIIUX 310POBBIO U XXU3HU JIIOJIEH;

OCO3HAHMs IOCIIEACTBHI M HENPUSATHS BPEAHBIX NMpPUBBIYEK (YIOTpeOiIeHus
aJIKOTOJIsl, HAPKOTHUKOB, KypEeHHS);

5) TpyaoBoro BocnuTaHHs:

KOMMYHHUKATHBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTENbCKON
IESATENIbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOM M JpYyrdx BHAAX
NeSITENbHOCTH;

YCTAaHOBKM HA AaKTHBHOE Yy4yacTHE B pEIIEHMHM IPaKTHYECKHX 3aaad
COIMAILHON HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeCa K MPaKTUIECKOMY M3YyYeHHMIO Npodeccuil pasiuyHoro poaa, B TOM
qycjie Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMHH,

yBaXXEHHS K TPY/Ly, JIOJSIM TpyZa H pe3ysbTaTaM TPYI0BOH IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HMHAMBHUAYAJIBHOH TPaeKTOPUHU
oOpasoBanusi, Oymymieii mpodeccun M peanu3alud COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUM, HHTEPECOB H
notpeOHOCTEH 0011IeCTBa;

6) PK0JIOrMYeCKOro BOCIIHTAHHUS:

SKOJIOTMYECKH IIeJIECOOOPa3HOr0 OTHOIIEHUs K INPUPOJE KaK HCTOYHHKY
CYIIECTBOBaHHUS KU3HU Ha 3eMIIE;

TIOHMMaHUs T[IOOAJIBEHOIO XapakTepa 3KOJIOTHYECKHX IpoOJieM, BIMSHHSA
5KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHHE IPUPOJHON ¥ COLMAIBLHOM CPETIbI;



OCO3HAHHS HEOOXOJUMOCTH HCIIOJIb30BAaHUS [JOCTMIKCHUM XUMUHM IS
pelleHus] BOIPOCOB PAI[HOHATIFHOTO MIPUPOI0IIOIb30BaHNUS;

AKTUBHOIO HEMPHUATHS JCHCTBHHA, TNPHUHOCAIIUX Bpel OKpyXarolleH
IPUPOIHON Cpele, YMEHHUS IPOTHO3MPOBAaTh HEOIAroNnpHUsTHBIE 3KOIOTHYECKHE
MIOCJIEACTBHUS MTPEANPUHAMAEMBIX JEeHCTBUH U IPEeJOTBpAILATh HX;

HAJIMYHUS Pa3BUTOrO IKOJOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKOU KyJIbTYpHI,
OTIBITA NEesITEeNIbHOCTH 9KOJIOTUIECKOM HaIpaBIIEHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaThCS MMHU B IO3HABATENbHOM, KOMMYHUKATUBHOW M COLMAIBHOMN
NpaKkTHKe, CIOCOOHOCTH M YMEHHS aKTHBHO IIPOTHBOCTOSTH HJEOJIOTHH
xemogoouu;

7) 1EeHHOCTH HAYYHOI'0 O3HAHHSA:

MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BHTHS
HAyKH ¥ OOIIECTBEHHOH ITPaKTUKH,

NOHUMaHHUs CIHeNU(PUKA XHUMHHM KaK HayKd, OCO3HaHWsA e€ polId B
(GOPMHUPOBAHUH PAI[HOHAIBFHOTO HAYYHOI'O MBIIUICHUS, CO3JaHHH IEIOCTHOTO
IpeACTaBlIeHUsT 00 OKpYyXKarollleM MHpe KaKk O €IMHCTBE IPHUPOJBI U YeJoBeKa, B
MO3HAHUK TPUPOIHBIX 3aKOHOMEPHOCTeH M pEeIIeHWH MpoOJieM COXpaHEHHS
IPUPOJHOTO PaBHOBECHS;

yOeXxXIEHHOCTH B 0CO00OM 3HAYMMOCTH XHMHH JUISS COBPEMEHHOM
UBIIM3ALAA: B €€ TYMaHUCTHYECKOH HaIpaBIEHHOCTH W BaXXHOW pOJH B
CO3JJaHUM HOBOH 0a3pl MaTepUalbHOM KyJbTYphl, B PpELIEHHUH INI0OATBHBIX
npo0JieM YCTOWYHMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOMH,
IHUINEBON M SKOJOTUYECKOM 0€30IacHOCTH, B pa3BUTHH MEIULIMHBI, obecrieueHun
YCJIOBH YCIEIIHOTO TPyAa U KOJIOTUYECKH KOM(POPTHON XKU3HU KaXIOro 4iIeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IIOHUMaHHUS CYIIHOCTH METOJOB
MIO3HAHMUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh
HoJIy4aeMble 3HAHUS I aHaIu3a U OOBSCHEHUS SIBICHUHA OKPYXKalOIIero Mupa u
IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS JienaTh 0O0CHOBaHHBIE 3aK/IIOYEHUS Ha
OCHOBE HAay4YHbIX (AKTOB W HMEIOIIUXCS JAaHHBIX C LEeNbI0 IONy4YeHUs
JTOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHUSA IS
peleHus mpodJieM B pealIbHbIX KU3HEHHBIX CUTYalHsX;

MHTEpeca K MO3HAHMIO, UCCIIE0BATENIECKON NesTeIbHOCTH;

FOTOBHOCTH M  CIOCOOHOCTH K  HEINpephIBHOMY O00pa30BaHUIO H
caM000pa30BaHMI0, K AaKTUBHOMY IIOJTyYEHHIO HOBBIX 3HAHUH IO XMMHUH B
COOTBETCTBHH C KH3HEHHBIMH ITOTPEOHOCTIMUY;

HHTEpeca K 0COOEHHOCTSM TpyJa B pa3iIM4HBIX cdepax NpodhecCHOHAIBHON
JesITeTbHOCTH.



METAIIPEJJMETHBIE PE3YJIbTATBI

MeranpeMeTHBIE Pe3yJIbTaThl OCBOEHHS IPOrpaMMbl II0 XMMHUHU Ha yPOBHE
cpenHero o61ero 06pa3oBaHus BKIIIOYAIOT:

3HAYMMble g (OPMHPOBAHHUS  MHUPOBO33pEHHMS  OOYyJaroIUXCs
MEXIUCLUIUIMHAPHBIE (MEeXIIpeIMeTHbIe) OOIleHayYHble IOHATHS, OTPaXKaroliue
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa U CHEIU(GHKY METOHOB IO3HAHMI,
HCIIOJIB3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIECTBO, SHEPIHs, SBJIECHHUE,
IIPOLIECC, CHCTEMA, HAayYHBIH (DaKT, NPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeI0BaHUE, HAOIIOIeHHe, H3MEPEHNUE, SIKCIIEPUMEHT U IPYTHE);

yYHUBepCalbHble yueOHble NeWCTBHs (IIO3HaBaTEIbHBIE, KOMMYHHKAaTHBHBIE,

peryJsTUBHBIE), obecrieunBaroIye dbopmHpoBaHUe GyHKIHOHAIBHOU
IPaMOTHOCTH ¥ COLMAIBHOM KOMIIETEHIIUH 00y4aroluXcs,
CIIOCOOHOCTH obOyyJaronmxcs HCIIOJIb30BaTh OCBOEHHBIE

MeXIUCLHUIIMHAPHBIE, MUPOBO33pEHYECKHE 3HAHUS M YHHBEpCalbHble ydeOHbIE
JIEMCTBHS B ITO3HABATEJIbHON U COLUAIBHOM PaKTUKE.

MeranpenMeTHble pe3ysIbTaThl OTPAXAIOT OBJANEHHWE YHHBEPCAJIbHBIMHU
y4eOHBIMH  TIO3HABaTEJIbHBIMU, KOMMYHHMKAaTHBHBIMH U PETyJISATHBHBIMHU
JNIEUCTBUSAMH.

Ilo3naBaTe/ibHbIE YHHBeEpcaJbHbIe y4eOHbIe el CTBHSA

1) 6a3oBble JIOTHYECKHE NeHCTBHSA:

CaMOCTOSITETFHO ~ (OPMYJIMpOBaTh W aKTyalM3WpoBath  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LeNu MAeSTeNbHOCTH, 3ajjaBas IapaMeTpbl M KPHUTEpUH HX
JOCTHIKEHHUS, COOTHOCUTD PE3YJIbTATHI AESITEIbHOCTU C ITIOCTAaBICHHBIMH LIEIISIMU;

UCIIOJB30BaTh IPH OCBOCHHHM 3HAHWM MPHUEMBI JIOTMYECKOTO MBILUICHHUS:
BBIJIEJIATh XapaKTepHble NpPU3HAKU MOHATUM M yCTaHABIMBATh MX B3aHMOCBS3b,
HCIIONIE30BaTh COOTBETCTBYIOIIHE IOHATHS I OOBSICHEHUS OTHAENbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpAaTh OCHOBAaHUS M KPUTEpUHM MJIs KJIACCH(DHMKALMH BEIIECTB H
XAMHYECKUX peaKIui;

yCTaHABIIUBATh IPUYUHHO-CIEJCTBEHHBIE CBS3M MEXAY H3y4aeMbIMH
SIBIICHUSIMY;

CTPOUTH JIOTHUECKHE pACCYXACHUs (MHIYKTHBHBIE, JEAYKTUBHBIE, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH U IPOTHBOPEYHMS B pPacCMaTpHBaeMbIX
SIBIIEHUSX, (POPMYIIMPOBATh BBIBOJBI M 3aKIIIOYEHHS,

IPUMEHSTh B INPOLECCe NO3HAHUS UCIOJNb3YyEMbIE B XHMHH CHMBOJIMYECKUE
(3HaKOBEIE) MOJIEIH, TPe0OPa30BHIBATH MO/IEIbHBIE IIPEACTABIECHUS — XUMUYECKHUM
3gak (CHMBOJI) O3JIeMEHTa, XuMHu4eckas (GOpMyja, ypaBHEHHE XHMHYECKOM



peakiud — IpHU pelleHHHd y4eOHBIX IT03HABaTENbHBIX U INPaKTHUECKUX 3ajad,
IPUMEHSTh Ha3BaHHBIE MOJIENIbHBIE TPE/ICTaBIEHUS IS BBIIBICHUS XapaKTE€PHBIX
IPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIHH.

2) 6a3oBbIe HCCJIeA0BaTeIbCKHE elCTBHA:

BJIa/IeTh OCHOBAMH METOJOB HAYYHOTO IO3HAHUS BEIIECTB M XHUMHYECKUX
peaKLuii;

(bopMyIHpOBATh LIEH U 3aJ]a41 HCCIIeJOBAHMUs, UCTIONb30BATh IIOCTaBICHHbIE
M CaMOCTOSTENBHO C(OPMYJIUPOBAaHHBIE BOMPOCHI B KadecTBe HHCTPYMEHTa
MIO3HAHUS U OCHOBBI I (POPMHPOBAHHS THIIOTE3HI 10 MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CY>XKICHUM;

BIaJeTh HaBBIKAMH CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEICHUS
YYEHHUYECKHX 3KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOII0OJaTh 32 XOJOM
mporiecca, CaMOCTOSITEIPHO IPOTHO3UPOBAaTh €ro pes3yJsbTaT, (opMyIHpoBaTh
0000I1IeHHsT ¥ BBIBOABI OTHOCHUTENIBHO JTOCTOBEPHOCTH Pe3yJIbTATOB HCCIIeIOBaHMUS,
COCTaBJISITH 0OOCHOBAHHEBIM OTUET O MpOJeIaHHOK paborTe;

npHoOpeTaTh OMBIT YYSHHYECKOH MCCIeIOBAaTEeIbCKOH M MPOEKTHOM
JIeSITeIbHOCTH, IPOSBISATH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB peIIeHUs] MpPaKTHYECKUX 3a7ad, IPUMEHEHHUIO pa3IMYHBIX
METOIOB MTO3HAHUSI.

3) paboTta ¢ nuHopmanme:

OPHEHTHPOBAThCS B pPAa3IMYHBIX HCTOYHHMKAX UHHGpopManuu (Hay4dHO-
MONyJIsSIpHAasl JIATEpPAaTypa XHMHUYECKOTO COJEepXKaHMs, CIpaBOYHbIE IOcoOus,
pecypcel MHTepHETa), aHAIM3UPOBaTh MHGOOPMAIMIO Pa3IMYHBIX BUAOB U (GopMm
IpeACcTaBIeHUs, KPUTHUYECKH OLIEHUBATh eé JOCTOBEPHOCTD U
HETIPOTUBOPEUYUBOCTE;

GopMyHpOBaTh 3alpOChl U MPUMEHATHh PA3JIMYHbIE METOIBI IPU NOUCKE H
orbope wuHpOpMal¥K, HEOOXOAMMOW JUIs BBINONHEHHMS Yy4YeOHBIX 3amad
OIIpeIeIEHHOTO THUIIA;

npuoOpeTaTh OIBIT MCIIOJNB30BaHUS HMH(GOPMAIIOHHO-KOMMYHHKAaTHBHBIX
TEXHOJIOTUI U pa3IMYHbIX TOUCKOBEIX CUCTEM;

CaMOCTOSITEJIBHO ~ BbIOMpaTh  ONTHMAJbHYIO  (QOpMy  IpeACTaBICHHS
nH(popManuu (CXeMsl, rpaduky, TuarpaMMbl, TaOIUIbI, PUCYHKH H JPYTHE);

UCIIOJIB30BaTh HAy4YHBIA S3BIK B KadecTBe CpeacTBa Ipu pabore ¢
XMMHYECKOM wMH(pOpManueil: NPUMEHATh MeXIpeaMeTHble (¢u3ndeckue H
MaTeMaTHYeCKHe) 3HAaKH U CUMBOJIBI, (hopMyJibl, abOpeBHaTypbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHMBOJIMYCCKHUE CPEACTBA HATJIAAHOCTH.

KOMMyHHKaTHBHble YHUBEPCAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBﬂﬂ:



3a4aBaTh BOIIPOCHI IO CYLIECTBY o6cy>1<;[aeM0171 TEMBI B XO4€ Aualjiora /M
JUCKYCCHH, BBICKa3bIBaTh UJCH, (i)OpMYJ'II/IpOBaTB CBOH MPEIJIOKECHUA
OTHOCHUTEIIBPHO BBIIIOJITHCHHA HpGI[JIO)KCHHOﬁ 3aJa4dH,

BBICTYIIaTh C TpE3eHTalel pe3yJIbTaToB II03HABATENILHOM JEATENbHOCTH,
IIOJIy4E€HHBIX CAMOCTOSTEIFHO MIIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJHEHUH
XAMHYECKOI'0 3KCIIEPUMEHTA, MPAKTHYECKONH pabOThl MO HCCIIEAOBAHUIO CBOWCTB
W3y4aeMbIX BEINECTB, pealn3aliy yu4eOHOro NpoeKTa, ¥ (OpMyIMpPOBaTh BBIBOJBI
0 pe3yJibTaTaM MPOBEAEHHBIX UCCIENOBAHUHN IMyTEM COITIACOBAHUSA IO3UIMA B
xojie 006CyX1eHHsT 1 0OMEeHa MHEHHUSIMH.

PeryasiTuBHbIE YHHBEpcaJabHbIe y4eOHbIE NeCTBHA:

CaMOCTOSITENIBHO IUIAHHPOBaTh M OCYIIECTBISATH CBOIO II03HABATEIbHYIO
IeATeNbHOCTh, OIpeneNsisi e€ LeNnd W 3aJadd, KOHTPOJMpOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IpeJUlaraéMblii aJfOPUTM JIEHCTBUH IpU
BHIONHEHMH Y4eOHBIX W WCCIEJOBaTeNbCKUX 3a7ad, BBIOMpaTh Haubolee
5 GeKTHBHBIA CIMOCO0 WX peIeHHs C Y4YETOM IOJIy4eHHs HOBBIX 3HAHUH O
BEILECTBAX M XUMHUYECKUX PEAKLIUAIX;

OCYIIECTBJISATh CaMOKOHTPOJb JAEATEIPHOCTH Ha OCHOBE CaMoOaHalii3a M
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpeaqMeTHBIE Pe3yJIbTATHl OCBOCHHUS IIPOTPAMMBI 110 XUMHUHM Ha yTilyOa€HHOM
YpOBHE Ha YPOBHE CpeqHEero oOuiero obpa3oBaHMs BKJIIOYAIOT CHEH(pUYECKHe
1151 yaeGHOro npeameTa « XUMUs» HaydHbIe 3HaHHs, yMEHHs ¥ CIIOCOOBI IEHCTBUM
II0 OCBOEHHIO, MHTEPIIPETALUU U NPeoOpa3OBAHMIO 3HAHUH, BUMBI JEATEIHHOCTH
II0 TONY4EeHUIO HOBOTO 3HAHWs W NPHMEHEHWIO 3HAHHWH B PasiMYHBIX y4eOHBIX
CUTYalLUsIX, & TAK)KE B PeabHBIX KU3HEHHBIX CUTYyallMsX, CBA3aHHBIX C XUMHeH. B
nporpaMMe II0 XUMHHU IIPEJMETHBIE pPe3yJbTaThl IPEJICTABIEHBI II0 ToJaM
U3y4CHHUS.

10 KJIACC

[IpenMeTHBlE pe3yJibTaThl OCBOeHUs Kypca «OpraHudeckas XHMHA)
OTpa’XKaroT:

c(hOpPMUPOBAHHOCTH ITIPEJCTABICHUN: O MECTe M 3HAYEHHH OpraHMYeCKOH
XAMHH B CHCTEME €CTECTBEHHBIX HayK U e€ poJid B 00eCIeYeHMH YCTONYHBOIO
Pa3BUTHs YEOBEYECTBA B PEIICHUM MPOOIEM 3KOJOrUYECKOM, SHEPreTHICCKON U



[UILEBOH 6e30IIaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX HUCTOYHHKOB SHEepruy, B obecrnieueHUH palOHAIBHOTO
IIPUPOIONONL30BaHUs, B (OPMUPOBAHHU MHPOBO33PEHHS M OOIIEH KyJBTYphI
4ell0BeKa, a TaKXe DJKOJOTMYEeCKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JIOPOBBIO M IPUPOJHOU CpeEiE;

BIaJiEHAE CHCTEMOW  XHMHYECKHMX  3HAaHUH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIAraloIHe MOHATHS — XUMHUYECKHUM 3JIEMEHT, aTOM, PO H JIEKTPOHHAs
obooyka aroma, s-, p-, d-aTOMHbIE OpOWUTAIH, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOpHMOu3alldsl aTOMHBIX OpOMTaneidl, HOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUILIATEIEHOCTD, CTENIEHb OKHUCIICHMs, XMMUYIECKasl CBSI3b,
MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00BEM, yrIepoIHbIH CKeJleT, pyHKIMOHAIbHAS
Ipylma, pagdKaji, CTPYKTypHble GopMynsl (pa3sBEpHYyThblE, COKpaIlEHHBIE,
CKeNeTHBIE), M30MEpHs CTPYKTypHass M IPOCTPaHCTBEHHas (reoMeTpHUYecKasd,
ONTHYECKasi), H30MEpBI, TOMOJIOTHYECKMH psl, TOMOJIOTH, YTJIEBOIOPOMbI,
KHCJIOPOJ- M a30TCOJep)Kalllie OpraHWYecKHe COEJUHEHHs, MOHOMED, IOJIMMED,
CTPYKTypHOE 3BE€HO, BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(mepuogmueckuii 3akoH Jl. M. MenneneeBa, Teopusi CTPOEHHsS OpPraHMYECKHX
BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHCHHUs
¥ TpeBpallleHHusi OSHEPrHH IPH XHUMHUYECKUX PpEaKlusX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH $3BIK XHMHH, MHPOBO33pEHYECKHE 3HAHUs, JIEXKallde B OCHOBE
IIOHMMAaHUsl IPUYUHHOCTA M CUCTEMHOCTH XMMHUYECKHMX SIBJICHUH; NPEICTABICHUS
0 MEXaHU3Max XUMHYECKHUX peakluid, TepMOJUHAMUYECKHX H KHHETHYECKHX
3aKOHOMEPHOCTSIX MX NMPOTEKaHUs, O B3aHMHOM BIIMSHHHA aTOMOB U IPYIIl aTOMOB
B MOJIeKyJaX (MHIYKTUBHBIA U Me30MepHbIi ddexTrl, opuentanTsll u Il poxa);
(haKTOIOTMYECKHE CBEJEHHs O CBOMCTBaX, COCTaBe, NMOJyYeHHH M 6e30macHoM
MCIIOF30BaHMM BaKHEHIIMX OPraHHYECKUX BEIIECTB B OBITY M IPaKTHYECKOM
NeSITeIbHOCTA  4YejoBeKa, OOIMX  Hay4yHbIX IPHHIMIIAX  XHMHYECKOTO
IpOU3BO/CTBA (Ha PHMepe IPOU3BOACTBA METaHOIa, NepepaboTKu HepTH);

c)OPMHPOBAHHOCTh YMEHHMI: BBIABJIATH XapaKTEPHBbIE NPHU3HAKA MOHATHUH,
YCTAQHABJIMBATHHX B3aHMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOINUE NOHATHSA IIPH
OINMCaHMH COCTaBa, CTPOSHUS U CBOMCTB OPraHMYECKUX COEIUHEHHIA;

COPMHPOBAHHOCTh YMEHMM:

UCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY AJII COCTaBJIEHHS MOJEKYJPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYII OpraHUYeCKUX
BEIIIECTB;

COCTaBJISATh YPaBHEHHS XUMHUYECKHX PEaKIMid M pacKphIBaTh MX CYLIHOCTB:
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi  IMOCPEICTBOM  COCTaBICHHS
3NIEKTPOHHOrO 0ajlaHca OTHX peaKklui, peakIud HOHHOTO OOMeHa IIyTEéM
COCTAaBJICHHS MX IOJIHBIX W COKPAIIEHHBIX HOHHBIX YPaBHEHHUH,



U3rOTABJIMBATH MOJIEH MOJIEKYJ OPraHMYECKUX BELIECTB Ul WILTIOCTPALUU
MX XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

C(OPMHPOBAHHOCTh YMEHUIl: yCTaHABIUBATh IPUHAIJIEKHOCTh H3YUYEHHBIX
OpPraHMYeCKHX BEIIeCTB IO WX COCTaBy M CTPOSHHIO K ONpeAenéHHOMY
KIaccy/rpynme COeAWHEHWH, JaBaTh KM Ha3BaHHUS [0 CHCTEMaTHYeCKOU
HomeHknatype (IUPAC) u nmpuBOAWTH TpUBHAJIbHBIE HA3BaHUS IUIS OTAEIBHBIX
MpeCTaBUTeNIell OpraHMYeCKNX BEIIeCTB (ITHJIEH, alleTUJIeH, TOIyOJ, TIIHLEPHH,
STUJIEHTIIUKONb, (eHOoJ, (OpMalbIerH], aleTalbIern], aleTOH, MypaBbHHAas
KUCIIOTa, YKCYyCHAasi KHCJIOTa, CTeapuHOBAsi, OJIEMHOBAsI, TAIbMUTHHOBAS KHUCIIOTHI,
IJIMLKH, aJaHWH, MajibTo3a, (PyKTO3a, aHWINH, AUBHHUJ, U30IPEH, XJIOPOIPEH,
CTHPOJI U JpyTHe);

COOPMHPOBAaHHOCTh YMEHHS OINpeNeNiATh BUJ XUMHUYECKOH CBS3U B
OpPraHMYEeCKUX COeIWHEHUsX (KOBaJIeHTHAss W HOHHAas CBsi3b, O- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

C(OPMUPOBAHHOCTh yMEHHSI HPUMEHSTH IIOJIOKEHHUS TEOPHUH CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa miisi 00bsSiCHEHUS 3aBHCUMOCTU CBOMCTB
BEI[ECTB OT UX COCTaBa U CTPOEHUS;

COOPMHPOBAaHHOCTh ~ YMEHHH  XapaKTepH3oBaThb  COCTaB, CTPOCHHE,
bu3UecKie W XMMHYECKHEe CBOMCTBA TUIHMYHBIX IIpEeACTaBUTENEH pa3IU4HbIX
KJIACCOB OPraHUYECKHX BEIIECTB: aJIKAaHOB, IIMKIIOAJKAHOB, AJIKEHOB, aJIKaIUCHOB,
QJIKHHOB, AapOMAaTHYECKUX YIJIEBOJOPOJOB, CIHPTOB, aJlbJETUOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MMPOCTHIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOSAUHEHUH U
aMHUHOB, aMHHOKHUCIIOT, O€JIKOB, YIJIeBOZOB (MOHO-, OH- M IIOJIUCAXapHUJOB),
WUIIOCTPUPOBATh  TEHETUYECKYI0  CBSI3b  MEXJY HUMH  ypaBHEHUSMHU
COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIHid C MCIOIb30BAaHUEM CTPYKTYPHBIX
dopmy;

C()OPMHUPOBAHHOCTh YMEHHS IOATBEPXJaTh Ha KOHKPETHBIX HpUMepax
XapakTep 3aBUCHMOCTH PEaKIMOHHOW CLIOCOOHOCTH OPraHUYEeCKUX COAUHEHUN OT
KPaTHOCTH M THIIAa KOBAJICHTHOH CBSI3H (O- U T-CBS3M), B3AUMHOIO BIIMSHUSA aTOMOB
U TPy aTOMOB B MOJIEKYJIaX;

cOPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKH YIIJIEBOJOPOJHOIO
coipbsi (HedTh, TPUPOAHBIA Ta3, Yroib), CIOCOOBI €ro IepepaboTKH H
MpaKTHYECKOe MPUMEHEHUE MPOTyKTOB epepabOoTKH;

chOPMHPOBAaHHOCTh BIAJCHHS CUCTEMOH 3HAHHUH O €CTECTBEHHO-HAyYHBIX
MeToJiaX MO3HaHUS — HAOIOEHUH, U3MEPEHHH, MOACIUPOBaHUH, SKCIIEPUMEHTE
(peaJIbHOM U MBICIIEHHOM) U YMEHUS IPUMEHSTh 3T 3HaHMUS;

C(OPMHPOBAHHOCTh YMEHUS IPUMEHSATHOCHOBHBIE ONEPAI MBICIUTEILHON
IEeATEIbHOCTH — aHaIW3 M CHHTe3, CpaBHEHHE, 00O0OILeHHe, CHCTEMAaTH3aLUIO,



BBISIBJIEHUE TIPUYUHHO-CIICICTBEHHBIX CBSI3€H — JUId M3y4YEHHMsI CBOMCTB BEILECTB U
XMMHAYECKUX PeaKlInid;

c)OpMUPOBAHHOCTH YMEHUI1: BBISABIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUH C
MOHATHAMH M IPEACTABICHUSMH IPYTHX €CTeCTBEHHO-HAYYHBIX MPEIAMETOB JUIS
Gojiee OCO3HAHHOIO IIOHHMAaHHUS CYIIHOCTH MaTepHUaJbHOIO €IMHCTBA MHMpAa,
HCITOJIH30BaTh CHCTEMHBIE 3HAHHUS 110 OPraHUYeCKOM XUMHHU ISl OOBSCHEHHUS W
IPOrHO3UPOBAHUS SIBJICHUH, IMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

cOPMUPOBAHHOCTh YMEHHWH: TPOBOAUTH Ppacy€Tel IO XHMUYCCKUM
dhopMynaM ¥ ypaBHEHHSM XUMHYECKUX PeaKIHil ¢ MCIONb30BaHUEM (PU3MIECKHUX
BenMumMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YHOLIHUX
BEIECTBA C KOJUYECTBEHHOU CTOPOHBI: Pacu&€Thl IO HAXOXKACHUIO XMMHUYECKOH
(GopMyJBl BellecTBa IO WU3BECTHBIM MAacCOBBIM JOJISIM XUMHYECKUX IJIEMEHTOB,
IPOJIyKTaM CropaHusl, INIOTHOCTH Ia3000pa3HEIX BEIIECTB;

chOpMHPOBAHHOCTh YMEHHM: IPOrHO3UPOBATh, aHAJTM3UPOBATh U OLICHHBATH
C TO3WNMI  SKOJIOTHYECKOM  0e30MacHOCTH  IMOCIEACTBHA  OBITOBOM H
TIIPOM3BOJICTBEHHOM JIESTENBHOCTH 4YeNlOBeKa, CBA3aHHOH C  IepepaboTKon
BEIIIECTB, UCIIOIB30BATHIIOIYYEHHbIE 3HAHUS JUISI IPHUHATHS IPaMOTHBIX PEICHHMA
po0JieM B CUTyallUsX, CBA3aHHBIX C XUMHUEMH;

cOpMUPOBAHHOCTh YMEHHUI: CaMOCTOATENBHO ILIAHUPOBATh U IMPOBOJHTH
XMMHYECKUN OKCIEPUMEHT (TOJyueHHe M H3y4YeHHE CBOMCTB OpPraHMYeCKHX
BEIECTB, KAYeCTBEHHBIE = PEaKIMHd YIIeBOJOPOJOB Ppa3JIMYHBEIX KIACCOB U
KHCJIOPOJICOAEPKAIIUX OPraHUYECKMX BEIIECTB, PElIeHHEe IKCIEPUMEHTANBHbBIX
3a7a4 IO PAaCHO3HABAHHWIO OPraHWYECKHX BEHIECTB) C COONIOJEHHMEM IPaBUII
6e30macHOro OOpallleHUsl C BelecTBaMH MU J1ab0OpaTOpHBEIM OOOpPYIOBaHUEM,
dbopMynHMpOBaTh Il€Nb HMCCIENOBaHWS, IPEeJCTaBIATh B pa3IMYHOM (opme
pe3yJIbTaThl KCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH MX JOCTOBEPHOCTH;

c(hOpMHPOBAaHHOCTh YMEHHM:

coOMIOaTh NpaBUiia SKOJOTHIECKH LeecO00Pa3HOro MOBEJECHHS B OBITY H
TPYJOBO# IEATEIBHOCTH B LEIAX COXPAaHEHHS CBOErO 3J0POBbS, OKpYKarolleh
IPUPOIHOM Cpelibl U TOCTIKEHHUS €€ yCTOWYMBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO MICHCTBUA Ha JXUBBIE OPraHU3MBI
oIIpe/IeIEHHBIX OPraHMYECKUX BEIeCTB, TOHUMAast cMbIch mokasarens [1JIK;

aHAIM3UPOBATh 1EJIECO00Pa3HOCTh NPUMEHEHUsI OPraHHYECKUX BEIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKHM 3PEHMS COOTHOLICHHSI PUCK-TI0JIb33;

c()OPMHUPOBAaHHOCTh YMEHHH: OCYIIECTBIIATh LIEJICHANPABICHHbIA IIOUCK
XHUMHYECKOi HHGOPMAIMK B pa3INYHBIX HCTOYHHUKAX (HaydHas W y4eOHO-HayqHas
JNUTEpaTypa, CpeCcTBa MaccoBoii HHbopManuy, IHTEpHET U Jpyrue), KPHTHIECKH
aHAIU3MPOBATh XUMUYECKYIO HH(OpMaLHIO, nepepabarhiBaTh €€ W HCII0Ib30BaTh
B COOTBETCTBHH C [TIOCTABJIEHHOH y4eOHOI 3a1aueil.
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IIpenmeTHBIE pe3yibTaThl OcBoeHHs Kypca «OOmas W HeopraHumdeckas
XHUMHS» OTPaKAIOT: ‘ '

c)OPMHUPOBAHHOCTh MPEJCTaBICHUH: O MaTepHalbHOM €IHWHCTBE MHUPa,
3aKOHOMEPHOCTSIX W ITO3HABAEMOCTH SIBIICHUH NPUPOIBI, O MECTe M 3HaYEeHUH
XMMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJid B 00eCIedYeHHH yCTOMYHBOIO
Pa3BUTHS, B PEIIEHUH MPOOJIEM SKONOTHYECKOH, SHEPreTHYeCKOM U MHUILIEBOH
0e30MIaCHOCTH, B Pa3sBUTHH MEIMIMHBI, CO3JaHMM HOBBIX MarTepualioB, HOBBIX
MCTOYHHKOB SHEPIUM, B OOECIIEYeHHH DPAIlMOHAJILHOIO IPUPOJOIOIB30BaHUS, B
GOpMHpOBaHMM MHpPOBO33pEHHS M OOLIeH KyJbTypbl 4eNOBeKa, a TaKkKe
9KOJIOTHYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO M IPHUPOIHOU

cpezne;
BIaJicHUE  CHUCTEMOM  XHMHYECKMX  3HaHMM, KOTOpas  BKJIIOYaeT:
OCHOBOIIOJIAraloll€ ITOHSATHS — XUMUYECKAW OJJIEMEHT, aToM, SApO aroma,

M30TOIIBI, 3IEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOMTANIM, OCHOBHOE H
BO30OYXIEHHOE COCTOSIHHMS aToMa, TMOpHIM3alMs aTOMHBIX OpOuWTasei, HOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPHLATEILHOCT, CTETEHb  OKUCIIEHHS,
XAMHYEeCKasi CBs3b (KOBalIEHTHAs, HWOHHAs, METaUIMYecKas, BOJOPOIHAsN),
KpHCTAJUIAYECKass PpeIETKa, XMMMYECKas peakiys, pacTBOp, JJIEKTPOJHTEL,
HERJIEKTPOJIUTHI, OJIEKTPOIUTHYECKas JUCCOLMAIlKsl, CTENeHb IHCCOLUAlUH,
BOOPOZHBINA IIOKa3aTelb, OKHCIHMTEIb, BOCCTAHOBUTENb, TEIUIOBOM d(deKT
XUMHUYECKOM peaKiii, CKOPOCTh XMMHUYECKON PEaKIMi, XAMUIECKOe paBHOBECHE;
TEOPUM H 3aKOHBI (TEOPHs JNEKTPOIUTHYECKOH JMCCOLMALNH, MEPHOANICCKHH
3akoH JI.W. MenieneeBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUs U
TIpeBpAIleHns] SHEPIUH NIPH XMMUYECKHMX PEaKIHsAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK
XMMHMH, MHPOBO33PDEHYECKHe 3HAHUs, JieXallde B OCHOBE IIOHUMaHHsA
NPUYMHHOCTA ¥  CHCTEMHOCTH  XMMMYECKHX  SIBJICHHH;  COBPEMEHHBIC
IIpeJCTABIIEHHsT O CTPOCHHH BEINECTBA HA aTOMHOM, HOHHO-MOJIEKYIADHOM H
HaJMOJIEKYJIIPHOM YPOBHSX; IIPE/ACTABICHUS O MEXaHU3MaxX XHMHYECKHX
peakiuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKHX  3aKOHOMEPHOCTAX — HX
TIPOTEKAaHKs, O XMMHUYECKOM DAaBHOBECHH, PAaCTBOpax M AUCIEPCHBIX CHCTEMAaX;
(haKTONOTMYECKUe CBEJICHHS. O CBOKCTBAaX, COCTaBe, MOJNyYeHHH M Oe30macHOM
HCIIOb30BAaHUH BaXKHEHIINX HEOPraHWYECKUX BELIECTB B OBITY M IPaKTHYECKOU
NeSTeJbHOCTA  4ejloBeKa, OOIUX  HaydyHBIX  INPHHIMIAX  XHMHYECKOro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTH YMEHMil: BBISBIATH XapaKTepHbIE NPU3HAKH MOHATHH,
YCTaHABJIMBATh WX B3aHMOCBSA3b, HCIIOJIb30BAaTh COOTBETCTBYIOIME IOHATHS TPU
ONMCAaHUH HEOPraHMYECKHX BEIECTB U UX NIPEBPALICHHUH;



c(hOpPMHUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XUMHYECKYI0 CHMBOJIMKY JUIS
cocraBiieHUss GOpMYJ BEIIECTB H YPaBHEHHH XHUMHYECKHX peaKIui,
cucreMatndeckyio HoMeHKIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTH YMEHHSI ONPEENSTh BaJICHTHOCTh U CTENIEHb OKUCIIECHUS
XMMHYECKUX BJIEMEHTOB B COCIWHEHHSX, BUJ XUMHUYECKOW CBS3H (KOBaJE€HTHas,
WOHHAs, MeTaJUIM4ecKas, BOJOpPOJAHAs), THUI KPUCTAUIMYECKOW pEIIETKU
KOHKPETHOT'O BEIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHSI OOBSICHSATH 3aBUCUMOCTH CBOWMCTB BEILECTB OT
BUJa XMMHUYECKOW CBS3M U THUIA KPUCTALUINYECKON peméTkr, OOMEHHBIH H
JIOHOPHO-aKILIENTOPHBIN MeXaHU3MBbI 00pa30BaHMs KOBAJIEHTHOM CBS3U;

chOpPMUPOBAHHOCTh ~ YMEHHUH:  KiIacCU(QUIMpPOBATH:  HEOpPraHHYECKHe
BEIIECTBa IO UX COCTaBY, XUMUYECKUE PEAKIIUU IO PAa3TUYHBIM IpU3HAKaM (IHCITy
U COCTaBy pearupyrolluX BeIlecTB, TEIULIOBOMY 3(QeKTy peakiuu, H3MEHEHHIO
CTeTICHe OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTrajlu3aTropa M
JpyTHe); CaMOCTOSATEIHHO BHIOUpPATh OCHOBAHUS U KPUTEPUH IS KiIacCUUKALUN
U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUSI PACKpPhIBaTh CMBICI IEepUOANYecKoro 3akona /1.
N. MenpeneeBa U I€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILIYIO, OO BSICHUTEIHHYIO
¥ IPOTHOCTUYECKYIO (PYHKIIUU;

chOpMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh OJJIEKTPOHHOE CTPOEHHE
aTOMOB U HOHOB XHMMYECKUX OJJIEMEHTOB IEPBOrO—4ETBEPTOrO IEPUOIOB
ITepuonuueckoi CUCTEMBI JL.. Menneneena, HCIOJIb3YS TTOHATHUSA
«QHEPreTUYeCKHe YPOBHU», «IHEPreTHYecKue NOAypPOBHH», «S-, p-, d-aTOMHBIE
opbuTtanm», «OCHOBHOE M BO30YXXIEHHOE DHEPreTUYECKHUE COCTOSIHUS aToOMay;
O0BSICHATH3aKOHOMEPHOCTH W3MEHEHHSI CBOWMCTB XMMHUYECKHX 3JIEMEHTOB U HX
coelMHeHUN 1o nepuonam u rpynnaMm [lepuoanueckor cucremsr [[. H.
MeneneeBa, BaJIeHTHbIE BO3MOYKHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX 3JIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAaHHOCTh YMEHHH: XapaKTepu3oBaTh (ONMHKCHIBATh) oOIIHe
XUMUYECKHEe  CBOMCTBa  BEIIECTB  pa3iMYHBIX  KJIAacCOB, IMOATBEPXKIATh
CYILLIECTBOBAaHUE T'€HETUYECKOM CBS3M MEXJy HEOpPraHMYEeCKHMMH BEIEeCTBAMH C
IOMOIIBIO YPaBHEHHI COOTBETCTBYIOIMX XUMUUECKUX PEAKIIU;

chOpPMHPOBAaHHOCTh YMEHHSI pPACKpbIBaTh CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHTEJILHBIX peaKIUid IMOCPEJCTBOM COCTaBJIEHHS AJIEKTPOHHOro OajiaHca
OTUX peakui; peakuuid HOHHOrO oOMeHa IMyTEM COCTaBIIEHUS WX IIOJNHBIX U
COKpaIEHHBIX  HMOHHBIX  YPaBHEGHMW;  peakUuidl  THApPONIM3a;  peaKIui
KOMILIEKCOoOpa3oBaHus (Ha MpHMepe MHIPOKCOKOMITJIEKCOB IMHKA U aTFOMUHUS);



c)OPMUPOBAHHOCTh YMEHHUS. OOBACHATH 3aKOHOMEPHOCTH IPOTEKaHUS
XAMHYECKAX PEaKIHil ¢ y46TOM HMX DHEPreTHYECKUX XapaKTepPHCTHK, XapaKTep
M3MEHEHHs] CKOPOCTH XHMHYECKOM peaKkIMd B 3aBUCHMOCTH OT PpasiIHYHbIX
(GaKTOpOB, a TaK)Ke XapaKTep CMeIeHUs XUMUIECKOTO PaBHOBECHS MOl BIMSIHHEM
BHeITHUX Bo3zercTeul (nmpunauun Jlelllarense);

cOpMHUPOBAHHOCT YMEHHUS XapaKTepH30BaTh XUMHUYECKHE pEaKIHu,
JeXalye B OCHOBE IPOMBIILICHHOTO IONyYEHHUs CEPHOM KHCJIOTBI, aMMHaKa,
obIqMe HaydHble MPHHIMUIB XUMHYECKHX MPOHM3BOJICTB; IIENECO00pasHOCTH
NpUMeHEHHs. HEOPTAHWYECKHUX BEIIECTB B NMPOMBIIIEHHOCTH U B OBITYy C TOYKH
3pEeHHUs] COOTHOIIIEHUS PUCK-TI0JIb3a,;

c)OpMUPOBAHHOCTh BIANEHHsS CHUCTEMOM 3HAHWKW O METOAaX Hay4HOro
[IO3HAHUS SBJIEHUN TPUPOABI — HaONIOJAEHHWE, H3MEPEHHE, MOJEIHPOBaHKE,
SKCIIEPUMEHT (peaibHBIN M MBICICHHBIN), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX,
yMEHHsI IPUMEHSTh 3TH 3HaHHS IPH SKCIIEPUMEHTAIBHOM HCCIIE0OBaHUHU BEIIECTB
U Ui OOBICHEHHMS XHMHYECKHX SIBICHUN, HMEIOIIMX MECTO B MPHPOJE,
IPAKTUYECKOM eSITEIFHOCTH Y€JIOBEKA U B IOBCEHEBHOM KHU3HY;

c()OPMHPOBAHHOCTh YMEHUsI BBIBIIATH B3aMMOCBA3b XUMUYECKHX 3HAHHUMA C
MOHATUSAMM U TPEICTABICHUSMH JPYTHUX €CTeCTBEHHO-HAYYHBIX IPEIMETOB JUIS
6oJjiee 0CO3HAHHOIO IIOHUMAaHMS MaTepUaIbHOIO €IUHCTBA MHUPAa, '

cOpPMHPOBaHHOCTh YMEHHUS MPOBOAUTH pAacY€Thl: C HCIOJIB30BaHUEM
MOHATUHN «MaccoBas J0JIs BEIIeCTBa B PacTBOPE» M «MOJISPHAs KOHIIEHTPALIHs»,
Macchl BEILECTBA WM 00BbEMa rasza Mo U3BECTHOMY KOJIMYECTBY BEILECTBa, Macce
M 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKI[MH BELIECTB; TEIIOBOro ddexra
peaKiuy; 3HAYEHWs BOJOPOJHOTO IOKa3aTels PacTBOPOB KHCIOT M IIeJo4el ¢
M3BECTHOW CTENeHbI0 [Huccoluanuu; Maccel (00béMa, KOJMMYEecTBA BEIECTBA)
IPOLYKTa PEaKI|K, €CII OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PacTBOpa C
OTIpe/IeIEHHOM MacCOBOM JI0JIel pacTBOPEHHOIO BEIIECTBA MIIM JaHO B M30OBITKE
(MMeeT TpHMMecH); IOJNU BBIXOJa NPOMYKTa pPEeaKUuH; OOBEMHBIX OTHOLICHHM
rasos;

cOPMHPOBAHHOCTh YMEHHUH: CaMOCTOATENBHO IUIAHMPOBATh W IPOBOAUTH
XAMHYECKHH  dKCIepuMeHT  (NMpOBEIeHHWEe  peaklui  HMOHHOro  oOMeHa,
IOATBEPIKIECHHE KAYeCTBEHHOTO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEEIeHNe
Cpell pPAacTBOPOB BELIECTB C IOMOLIBIO MHAWUKATOPOB, H3y4YEeHHE BIUSIHHUA
pasnu4HBIX  (AKTOPOB HA  CKOPOCTh XHMHYECKOW  peaklyH, pelleHHe
SKCIIEpUMEHTANbHBIX 3a7ad 1o TeMaM «Metammey u  «Hemertawisy) ¢
COOIOIeHHEM TPaBUI Ge30I1acHOro OOpallleHus C BelleCTBaMU M J1abOpaTOpHbIM
obopymoBaHueM, (OpMyIHpOBAaTh I€Jb HCCICAOBAaHUs, NPEACTaBIATE B
pasnu4HOM (opMe pe3yNbTaThl 3KCIEPUMEHTA, aHAJIU3UPOBAaTh M OLCHUBATBHX
IOCTOBEPHOCTD;



c(OPMUPOBAHHOCTHh YMEHUI: COOMIONATh IPaBUIIa I0Ib30BaHHs XMMUYECKON
NOCyIol W J1abopaTopHBEIM 00OpyZOBaHHEM, OOpalleHHs C BEIIECTBAMH B
COOTBETCTBHM C MHCTPYKIIUSMH IO BBIOJHEHUIO J1a0OPATOPHBIX XUMHYECKHX
OIIBITOB, JKOJIOTMYECKH IIeJeco00pa3HOro IOBeAeHUsI B OBITY U TPYyAOBOM
JEATENBHOCTH B IEJISIX COXPAaHEHUs CBOETO 3[0POBbsI, OKPY’KAIOIIEH IPUPOIHON
cpembl W JOCTHXEHHsI €€ YCTOMYMBOIO pa3BMTHs, OCO3HAaBaTh OMNAaCHOCTH
TOKCHYECKOT'O JIEMCTBHS Ha >XHUBBIE OpPraHU3MBI OIPEEIIEHHBIX HEOPraHMYECKHX
BeIIeCTB, MoHUMas cMbici nokaszarens [IJIK;

c(OPMHUPOBAHHOCTh yMEHHH: OCYIIECTBIATH LEJIEHANPABICHHBIH IOUCK
XAMUYECKOM MH(OPMAIMU B Pa3IMYHBIX HCTOUYHHKAX (HaydHas M yueOHO-HaydHas
JUTepaTypa, CpPeICTBa MaccoBoil HHpopManuH, MIHTepHeT u Apyrue), KpUTHIECKH
aHAJIM3MPOBATEXMUMHUYECKYIO0 MH(GOPMAIHIO, NepepabaThIBaTheE U UCIOIb30BATHB
COOTBETCTBHH C ITOCTABJIEHHON yueOHOU 3a1a4ei.
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