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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaabHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbI, H
OCHOBHBIX TOJIOkeHUH «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 10 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npoQUIBHOTO O00y4YeHUs, MPU3BAHO OOECHEYUTh O0OIIE0O0pa30BaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

B mporpaMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHUS M TpeOOBaHWUW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3aius KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTaBICHUS O IIENIAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCOHUTAHUS U PA3BUTHUSL 00YUAIOLIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npenycMaTpuBaeT
OMpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTelIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUST XUMHUH:



e YCTAHAaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOTO BPEMEHHU, PEKOMEHIYEeMOIo
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3aJlay U3y4eHHUsl MpeIMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHHSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, TMPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOyYarolerocss IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XHMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpelelaMd YCTAaHOBJIECHHOW MPOrpaMMoil MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEPKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUHU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmiero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodeccHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopazoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHMH palMOHATU3alUK y4eOHOro Tpyaa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuusgax 0a30BOro M yriayoJE€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHUYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHMH HAa OCHOBE PAaCIIMPEHMS] U YIIIyOJIeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
POTEKaHUS PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. WM3ydeHme mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUMOB  peakuuil  JomojHseTcs  (HOpMUpOBAHMEM  TpEACTaBIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONPocaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeaeIEHHOT0o poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU IMpeAMeTa B JAaHHOM Cllydyae akIEeHT OyJaeT cielaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAs Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE€.

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJBLUINKI yAEIbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumuss. B 3TOM  cimydae  mpenocTaBiseTCsl  BOBMOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipn 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX INpPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HM3Yy4YEHUS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU W3y4eHHE MpenMera «XHUMHs» Ha yriayOJE€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro ooumiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pelenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylied ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCleyeHnn pPalrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (POpMUpPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHSATUN, 3aKOHOB U TEOPUM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMEHHON XUMHHU, JUIsl OOBSICHCHUS H
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKOM 0€30IacHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BaHHEM U  IepepaboTKoi
BEIIICCTB;

yIrIyOJICHHe  TPEJCTaBICHWA O  HAydyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JISATEITBHOCTH M IMTOBCEIHCBHOM JKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CpEJHEro oOuiero oOpa3oBaHUs NpPH W3YYEHUU
npeaMera  «XuMUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTH SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoOBaHUEe yYMEHUH M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJOTUUYECKOUN KYJIbTYphI, TPUOOPETEHHUE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAESITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

OJEeKTPOHHOE CTPOEHHE aToMa YriepoAa: OCHOBHOE W BO30YXKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TuNbl NEpEeKpbIBAHHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsI OpraHudeckux coeauHeHnii A.M. bytiaepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl H30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MarepuajaMH Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omonornueckuil psj ankaHoB, oOmias ¢hopmysna, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHus, UKIU3ALMY, TUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0as ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOTYYSHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmylia, HOMEHKIIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHMUYECKUE CBOMCTBA: PEAKUMH IMPUCOEAVHEHUS, 3aMEIIECHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONpPSKEHHBIX TUeHOB. CrToCcOObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as (GopMysia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KUCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paJuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTHUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTsl nepepabOTKH HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IPEBPAILCHHIA:
u3ydeHue (PU3MUECKUX CBOMCTB YIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON wWin
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kalivis, B3aWMOJCHCTBUE AalETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpasllaMM TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJIECIUPOBAHUE MOJIEKYJ
YTJIEBOAOPOIOB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWEe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H30OMepus,
HOMEHKJIaTypa u kiaccupukanus. Dusmyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[ecTBUE 3TaHOIa U METaHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOJY4YeHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroaToMHbl€ CHUPTHI — ASTUJIEHIVIMKOIb W riauuepuH. dusznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne 0 MexaHM3MEe peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. (CrnocoObl MOJy4YeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cBoilcTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco0OblI osryueHust U npuMeHeHue gperomna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBA  aIbJIETUAOB M  KETOHOB:  pEAKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
Crioco0b!I oJTyueHus: U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALMN, PEAKIUH C YYacTHEM YIJIEBOJAOPOJHOTO paguKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKNaTypa. PU3NYECKNEe W XHMHUYECKHE CBOMCTBA: THUAPOJIW3 B KHUCIOW WU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CITUPTOBBIX U aJIbJIETUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIINE U HEBOCCTAHABIMBAIOIIME AUCAXapUAbl. I 'napoaus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAsl PEaKUusi C HOJOM. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJEHCTBHUE 3TAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pPEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemau(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalila ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudaTUIecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyn, obdmas (opmyna, U30MepHsi, HOMEHKIaTypa U (u3NYecKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MoOJieKyJie aHuiIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe amudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEICTABUTENH O
AMUHOKHUCJOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIOT.
XYWMHUYECKME CBOMCTBAa AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOpeHHE OEJKOB B BOJIE, JCHATypalusi OCJIKOB NMpPW HArpeBaHUM, IIBETHHIC
peakiuu Ha O€NKH, pelIeHWe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcolepKallue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIPHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmacTmacchl (NMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHUE C 0o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE OSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxpaeHnue MoJIeKyJIsipHOM (DOPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanus MeXNpeaMETHBIX CBSA3EH MPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHaldu3, CHUHTE3, KiaccuduKaiusi, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
ODHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

buomorus: kierka, opraHum3M, 3JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbBIXaHHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. Xumudeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKuX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MIEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NMEpUOAUYECKOrO 3aKOoHA U [leproanyeckoil CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynonaM ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpatHelie cBs3u. BomopoaHnas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHECHUS U IPEBPAILICHUSA
DHEPIuM MPU XUMUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CkopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakiuu. KaTanus u kaTaau3aTopsl.

O6paTuMble 1 HeoOpaTUMBIE peaKlMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuarusi. CuibHbIE W CIaOble DJIEKTPOJIMUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEeHHEe TEPOKCHUIAa BOJOPOJA B TMPUCYTCTBHM KaTaIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxkneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxxkHeumme KUCIOPOACOaEpKaAIIE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpOJa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(1V), oxcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THbIE YTOOpEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yao0OpeHus.

VYrinepon, HaxoXAeHUWE B NOpupoje. AJUIOTPOIHBIE  MOAU(PUKALHUU.
duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
COJIM. AKTUBUPOBAHHBIA YyroJyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEHIECTB, 0OpPa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamwioB B [leppoanyeckoil cucTeMe XUMMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspbkeHuil  metawioB.  OOmme  crnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u xanuii: mnonydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuomudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIMHEHHIA.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn  (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTEINIbHbIE CBOMCTBA. [losydeHne u npuMeHeHue Xxpoma.

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

du3ryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbI,
ruapokcusl U conu xxenesza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMH HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHUHUITBI OpraHU3alMi XUMHUYECKOT0 TPOU3BOACTBA. [[poMblIIeHHbIE
CHOCOOBI MOMYYEHUSI BAKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 0O6ecrieyeHH SHEPreTHIecKoi 0€30MacHOCTH.

XuMHsi H 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHCHTBI, IHIIEBbIC q00aBKU. Poilb XuMum B
oOecrieueHn MUIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [Ipasuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XHMHU B ITOBCEIHEBHOM
JKU3HU.

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

XUMHUS B CEILCKOM X03sicTBe. OpraHndecKre 1 MUHEpaIbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaiibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl AJ1s 3IeKTpOHUKH. HaHOTeXHOIOT U .

Pacuérnrbie 3ana4n.

PacuéTer: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMEecH, Macchl (00BbEMaA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAaCTBOpPE, MOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHHM oOmed u
HEOpraHU4eCcKol XUMUM B 11 Kiacce OCyIIeCTBISIETCA Y€pe3 MCIIOJIb30BaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeMETax €CTECTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(ukalus, nepuogudHOCTh, HAOIIOICHUE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, THPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIURO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIILICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHKA TTPOI'PAMMBI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBEeTCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS NpeameTa «XUMHUS» Ha YpPOBHE CPEIHETO
oOmiero  oOpa3oBaHUs  BBIJICJCHBI  CICAYIOIIME  COCTABISIIONIME: OCO3HAHHE
OOyYalolMUMHUCA  POCCUUCKOM  TIpakJIaHCKOW  HJECHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTA M CaMOOIPENECICHUIO; HAJMYue MOTHBALUM K
oOy4eHHIO; TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
NPUHATBIMK B  OOIECTBE TMpaBWIaMH W HOPMaMH T[OBEACHUS;, HaJIUYHE
MIPaBOCO3HAHUS, DKOJIOTHUECKOU KYJIbTYPhI; CIIOCOOHOCTH CTaBUThH 1IN U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInyHOCTHBIE ~ pe3ynbTaTbl OCBOCHMSA  IpeaMera «XUMHS»  OTPAXKAOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKON JCSATEIBHOCTU
00yyJaroImuxcs B Mpoliecce pean3annu 00pa3oBaTeIbHOM €SI TEILHOCTH.

JIndHOCTHBIE  pe3yNbTaThl OCBOCHMS mIpeaMera «XUMHS»  OTPAXKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKON JCSATEIBHOCTU
oOydJaronuxcsi B MpoIlecce peaau3alud 00pa3oBaTeIbHON NESITENIbHOCTH, B TOM
YUCJIEe B YACTH:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHMSI OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U OO0S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIIOPAJIKY;

NPEACTABICHUSI O COLMAJIBHBIX HOPMax M IMPaBUJIAX MEXKIMYHOCTHBIX
OTHOUIIEHHUI B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIIBHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YUYE€OHBIX U MO3HABATEJIBHBIX 3a71a4, BHITTOJIHEHUU XUMHUUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TMPUHUMATh MOTHBBI, HAMEPEHUSs, JIOTUKYy U
apTyYMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOI'O OTHOLICHUS K MCTOPUYECKOMY H HAyYHOMY HaCIEIHIO
OTCUYECTBCHHON XUMUH;

YBaXEHUS K TPOIECCY TBOpPYECTBA B 00JIACTU TEOPUM U MPAKTUYECKOTO
MPUJIOKECHUS XUMHH, OCO3HAHUA TOrO, YTO JIaHHBIE HAyKU €CTh pe3yJbTar
JUIMTEBHBIX ~ HAOMIOJACHUN,  KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPYJla YYEHBIX U MMPAKTHUKOB;



MHTEpECa U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHAIU3E
nH(}OpMAITUH O TEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJIEHHE W TOCTYIKH CBOMX TOBApHINEH C
NO3UIMNA HPABCTBEHHBIX M IMPABOBBIX HOPM U C YYETOM OCO3HAHHUS TOCIEICTBUN
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPHhI 310POBbSI:

NOHUMAaHUs IEHHOCTEH 370poBOrO U  Oe3omacHoro oOpa3a  KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (HU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOyroficHUs TpaBUil 0€30MacHOro OOpallleHHs C BeEIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHUMAaHUS [EHHOCTH TMPaBUJ  WHIUBUIYAIBHOTO H  KOJUIEKTUBHOTO
0€30MacHOTro MOBEICHUS B CUTYaIIUIX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUN U HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMITETEHTHOCTH B y4eOHO-HCCIIe10BATENbCKON
JeSTEeTLHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3a/1ad COLUAIBLHOM
HaIPaBJIEHHOCTH (B paMKax CBOEr0 KJIAcca, IIKOJIbI);

MHTEpeCca K MPAKTHYECKOMY M3YyUYECHHIO MPOQECCUil pazIudyHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH M0 XUMUHY;

yBaXEHUS K TPYY, JIOJISIM TPYy/Ia U Pe3ysibTaTaM TPYAOBOM JesATEIHLHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOPY  HHJMBHIYQJIbHOW  TpPAaeKTOPUHU
oOpazoBaHusi, Oyayien npodeccuu u peaansanuu cOOCTBEHHbBIX )KU3HEHHBIX JIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB U
nmoTpedHOCTEH 00IIecTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH LEJIEeCOO0Pa3HOT0 OTHOUIEHUS K TMPUPOJE KaK HUCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUs TJI00aTBbHOTO XapakTepa »JKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUSI HEOOXOJIMMOCTH MCIOJIb30BaHUS JOCTUKEHUN XUMHUU ISl pEeLICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BaAHNUS;



AKTUBHOI'O HENPUATHUS NEUCTBUN, IPUHOCAIIUX BPEI OKPYKAIOLEH IPUPOIHON
cpele, yMEHHUS MPOTHO3UPOBATH HEOJIArONPHUATHBIE 3KOJOTUYECKHE IOCIEICTBUS
PEANPUHUMAEMBIX TEUCTBUM U NIPEJOTBPALATh UX;

HAJIM4YMs Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHUS, DKOJIOTHYECKON KYJIBTYPHI,
OIBITA IEATEIIBHOCTH DKOJIOTMYECKON HAIIPABICHHOCTH, YMEHHsI PyKOBOJICTBOBATHCS
MMHU B MO3HABATEIBbHON, KOMMYHUKATUBHON M COIMATBHON MPAKTHKE, CTIOCOOHOCTHU
¥ YMEHUS aKTUBHO MPOTHUBOCTOSTH HJIC0JIOTUN XeMO(hoOuu;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMSA

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
¥ OOIIECTBEHHOH MPAKTUKH;

MOHMMAHUA CHEHU(PUKA XUMUH KaK HayKd, OCO3HaHMA €€ pOJIu B
(GOpMUPOBAHUM PALMOHAIBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO
Ipe/CTaBlICHUsT 00 OKPY’KAIOIEM MHUpE KaK O €IMHCTBE MPUPOJbl M 4YEJOBEKa, B
NO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEM M peleHuH MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIN3ALINHN:
B €€ I'yMaHHCTUYECKOW HANpaBJIEHHOCTU M BA)KHOM POJM B CO3JaHMM HOBOW 0a3bl
MaTepUaJIbHON KYJbTYphl, B PELICHUH TJI00aIbHBIX IPOOJIEM YCTOMUMBOTO pa3BUTHSA
YEJIOBEUYECTBA — CBIPHEBOM, DJHEPreTUYECKOM, MHUIIEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBHI YCIEIIHOTO Tpyla U
AKOJOTUYECKU KOM(POPTHOM KU3HHU KAXKAO0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW  TIPAaMOTHOCTU: IIOHMMaHUsA  CYLIHOCTH  METOJOB
MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh
MoJIy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSCHEHHS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOASIINX B HEM M3MEHEHUH, YMEHUs JiejlaTh OOOCHOBAHHBIE 3aKJIIOYEHHS HA
OCHOBE HAy4HbIX (DAKTOB M MMEIOIMXCS JAHHBIX C IEJIbIO MOJIYY€HUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~HMCHOJb30BaTh XHUMHUYECKUE 3HAHUS AJis
penieHus NpoOJieM B pealibHbIX KU3HEHHBIX CUTYaLIHSX;

MHTEpEeCca K MO3HAHUIO, UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM 1O XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pasziMyHbIX cdepax npodeccuoHanbHOU
NEATEIIBHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI



MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPaMMBbI 10 XMMHUU Ha YPOBHE
CpemHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBIC IS bopmMupoBaHUS MHPOBO33PEHUS 00yYaroIIMXCsl
MEKTUCIUTUTMHAPHBIC (MEKIPEIMETHbIC) OOIICHAYYHbIC IOHATHS, OTPAKAIOIINEC
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHpPa H CHCHH(PHUKY METOJOB ITO3HAHMSA,
HCIIOJIb3YEMBIX B C€CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHUs, SBJICHHE,
MPOIIECC, CHCTEMa, HAaydHbIH (DaKT, MPHUHIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIC0OBaHUE, HAOIOICHUE, U3MEPCHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEpCaJibHbIe Yy4eOHbIC JCHUCTBUS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
PETYJIATHBHBIE), obOecrieunBaroniyie GopmMupoBaHue (QPYHKIIMOHAIBHONH TPaMOTHOCTH
Y COIMAIbHON KOMIICTCHIIMH 00yYarOIInXCs;

CIOCOOHOCTh O0YYAIOIIMXCS UCIOJIB30BaTh OCBOCHHBIC MEXIUCIUILTHHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHWS W  YHUBEpCaJdbHbIe  Y4eOHBIE  JCHCTBUS B
MO03HABATEIBHON M COITMAIEHON MPaKTHKE.

MeTtanpeaMeTHbIe  pe3yJabTaThl  OTPaXKalOT OBJIAJICHHEC YHHUBEPCAIbHBIMU
y4eOHBIMH ITO3HABATEIIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATHBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA

1) 0a3oBbIe JIOTHYECKHE TeHCTBHUA:

CaMOCTOSITETILHO dbopmynupoBaTh M akKTyaJu3upoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNesATh I1IeIM JACATECIIBHOCTH, 3ajlaBasg IlapaMeTpbl W KPUTEPUM HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABICHHBIMHU HEJISIMU;

WCIOJB30BaTh MPU OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XAPAKTEPHbIC MPU3HAKU TMOHSATUM M YCTaHABJIMBATh HMX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHS IS OOBSICHEHHUS OTICIbHBIX (PAKTOB M
SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUH JJI KJIacCU(PUKAIIUU BEIIECTB U XUMHYECKUX
peaKuu;

yCTaHABJIMBaTh  NPUUYMHHO-CIEJICTBEHHBIC CBSI3M  MEXKIY  H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHAYKTUBHbIC, JCAYKTUBHBIC, IO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B PacCMaTpPHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSTh B MPOILIECCE IMO3HAHUSI HUCMHOJb3yeMble B XWMHUHU CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYSCKHUI
3HaK (CMMBOJI) AJIEMEHTa, XUuMUueckas ¢GopmyJsia, ypaBHCHUE XUMUUECKON peaKIuu —
NPy pEIICHUH Y4eOHBIX TIO3HABATENBHBIX M MPAKTUUYECKUX 3a7ad, MPUMEHSTh



Ha3BaHHbIE MOJENbHBIC MPEACTABICHUS [JIs BBISBICHUSA XapaKTEPHBIX NPH3HAKOB
M3Y4Ya€MbIX BEILECTB U XUMUYECKUX PEAKLUH.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE HeiiCTBUA:

BJIAJCTh OCHOBAMM METOJOB HAYYHOIO ITO3HAHHS BEUIECTB U XUMHUYECKHUX
pEeaKLNiA;

(GopMyTUpOBAThH LIETH U 3a/1a4 UCCIICOBAHMSI, UCTIONIb30BATh OCTABICHHBIC U
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl i (OpMHpPOBaHMS THUIIOTE3bl IO IPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQZIETh HABBIKAMH  CaMOCTOSITENIBHOTO  IUIAHUPOBAaHUS M MPOBEIECHUSA
YUYEHUUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIOAATH 33 XOJOM
Ipouecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIUpOBATH
000OIIEHUsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEIOBaHUS,
COCTaBJISATh 0OOCHOBAaHHBIN OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MPOEKTHOU
NEeSATENBHOCTH, IPOSABIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METOJOB pELICHUs MPAaKTUYECKHX 3a1ad, NPUMEHEHUIO pa3JIMYHbIX METO/0B
ITO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B  PA3IUYHBIX HUCTOYHHUKAX HUHGMopmanuu (Hay4dHO-
MOMYJISIpHAsk TUTEPATYPA XUMHUECKOTO COJEPKAHMS, CIIPABOYHBIE TOCOOUS, pECYPChI
WuTepHera), aHamu3upoBaTb HMHQOPMAIMIO  pa3IMYHBIX BHUJOB U (opM
IIPEICTABIICHNS], KPUTHYECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HENPOTUBOPEYHBOCTD;

(GopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PAa3JIMYHBIE METOJbI NMPHU TOHUCKE U
orObope wuHbOpMaIMK, HEOOXOAMMOM ISl  BBIIIOJIHEHHMS  y4eOHBIX  3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT  HCIOJIB30BAHUA  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOUPATh ONTUMANIBHYIO (POpMY MpeicTaBlIeHUs HHPOpMalUn
(cxempl, rpauKy, TUarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHpoOpMalLMel: NPUMEHATh MEXIpeIMETHbIe ((PU3NYEeCKUEe U MaTeMaTUYEeCKHUE)
3HAKW U CUMBOJIBI, OpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJ/IMYCCKHEC CPCACTBA HAITIAAHOCTH.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Yy4eOHbIe JeHCTBUS:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ HAJIOTa W/WIIN
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYITUPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIHHO
BBITIOJTHCHHS TIPEIJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C TMPE3CHTAIMEH pe3ylIbTaTOB TO3HABATEIBLHOW JEATCITHLHOCTH,
MOJyYEHHBIX CaMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBIITOJHEHUHU
XUMHYECKOTO JKCIIEpUMEHTa, TMPAKTHUECKOH paboThl MO HCCICIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peATU3aAlNK Y4EOHOTO TIPOEKTa, H (POPMYITHPOBATH BHIBOJIBI IO
pe3ynbTaTaM MPOBEAEHHBIX WCCICIOBAHUN MyTEM COTJIACOBAHUS TO3WIMNA B XOC
00CyXeHusI 1 OOMEHAa MHEHUSIMHU.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHHZ

CaMOCTOATEJIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK II03HABATEIBHYIO
NEeATENBHOCTh, OIpenensas €€ Lenu M 3aJadd, KOHTPOJIMpPOBAaTb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  aJlfOPUTM  ACHUCTBUH  NpH
BBIIIOJIHEHUH YYEOHBIX M HCCIENOBATENbCKUX 3a7ad, BbIOMpAaTh Haubosee
3¢ (EeKTUBHBIA CIIOCOO HX pElIeHUs € YYETOM MOJIY4YEHHs] HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIISITh CAMOKOHTPOJIb JEITEIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yJbTaThl OCBOCHHUSI MPOTPAMMbI MO XMUMHUHU Ha YIIIYyOJIEHHOM
YpPOBHE Ha YpOBHE CPEIHEro o0Iiero o0pa3oBaHUs BKIIOYAIOT crieUUPUUEecKue s
y4eOHOro mpenMera «XuMus» HaydHbIe 3HAHHS, YMEHHUS U CHOCOOBI JACHCTBUUN O
OCBOCHHIO, MHTEPIPETAUU W TPEOOPa30BAHUIO 3HAHUMN, BUJIBI ACSATEIBHOCTU IO
MOJIYYECHUI0O HOBOTO 3HAHUS U TMPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YUEOHBIX
CUTYyallMsIX, 4 TAKXKE B PECAJbHBIX JKM3HCHHBIX CUTYyallMsX, CBSI3aHHBIX C XuMHen. B
[IpOrpaMMe MO XMMHUHU MPEAMETHBIE PE3YJIbTAThI PEICTABIICHBI 10 T'OJaM U3YUYEHUS.

10 KJTACC

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMUs OTPaKaloT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O MECT€ M 3HAYCHUU OpraHU4eCKOu
XUMHH B CHCTEME ECTECTBEHHBIX HayK U €€ pOoJM B OOECHEUYEeHHUU YCTONYMBOIO
Pa3BUTHS YEJOBEYECTBA B PEHICHUH MPOOJIEM HKOJIOTMYECKOM, IHEPreTUYECKON U
MUIIEBON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, CO3/IaHUM HOBBIX MAaTEpPHAJIOB,
HOBBIX UCTOYHUKOB SHEPTUH, B 00E€CIIEUCHUN PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS,



B (GOpMUPOBAHUUM MHUPOBO33PEHUSI U OOUIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTMYECKHA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON CPEIE;

BJIQJICHNE  CUCTEMOW  XMMHUYECKMX  3HAHUH,  KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMUYECKHI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
obOoylouka aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOEC W BO30YXIEHHOE
COCTOSIHUSI ~aToMa, TUOpUAM3alMs AaTOMHBIX oOpOuTaned, HOH, MOJEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOJHBIM CKeneT, (PyHKIIMOHAbHAs
rpynmna, paaukan, CTPYKTypHble (Gopmyibl  (pa3BEPHYThIE, COKpAIEHHBIE,
CKEJIETHBIE), HW30MEpUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpHyecKas,
ONTHYECKAs ), ©K30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIEBOJIOPObI, KHCIOPOI-
U a30TCOJEpHkKAIME OPTraHMYECKUE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COECMHEHMSI; TEOPUH, 3aKOHBI (IEPUOIUUECKUI 3aKOH
JI. 1. MenneneeBa, Teopusi CTPOCHHSI opraHmyeckux BemectB A. M. Bbytieposa,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS M TIPEBPALLECHUS SHEPTUH PU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHWMAaHUA NPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUW;, MPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiui, TepPMOJUHAMUYECKUX U KHHETUUECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHMUS,
O B3aMMHOM BIIUSIHUM aTOMOB W TPYIIl aTOMOB B MOJEKyJax (MHIYKTUBHBIA U
Me3oMepHbIil 3 dexTrl, opueHtanTsl | u Il pona); daxromornueckue cBeneHus o
CBOMCTBax, COCTaBe, MOJy4YeHUH U OE30MaCHOM HCIIOJIb30BAHUU BaXKHEHIINX
OpraHUYECKUX BEHIECTB B OBITY U MPAKTHUECKOW NEATEIHHOCTH 4YesIOBEKa, OOIIMX
Hay4YHBIX MPUHIIMIAX XUMHUYECKOrO MPOMU3BOJICTBA (Ha NpUMEpEe IPOU3BOJICTBA
MeTaHoJia, iepepadboTku HePTH);

c(hOPMHUPOBAHHOCTh YMEHUMW: BBISBJIATh XapakTEpHbIC TMPU3HAKUA TTOHATUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COECTUHEHMUIA;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [IJISi COCTABJIEHUS MOJIEKYJSAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEJETHHIX) (POPMYNI OpPraHUYECKHUX
BEILECTB;

COCTaBJIATh YPAaBHEHUS] XUMUUYECKUX PEAKIUi U PACKPHIBATH HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii MIOCPEJICTBOM COCTAaBJICHHUS
ANIEKTPOHHOIO OanaHca »HATHX peakluil, peakuuid HMOHHOro OOMEHa NyTEM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHUMN;

M3TOTaBJIMBATh MOJIECNIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JIJIsl MILTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;



c(hOpPMHUPOBAHHOCTh YMEHHWU: YCTAHABJIWBATH MPUHAMICKHOCTh H3YYEHHBIX
OPTraHWYECKUX BEIIECTB IO MX COCTaBy H CTPOCHHUIO K OMpEaeIEHHOMY
KJIacCy/Tpynne COeAWHEHWH, JaBaTh WM Ha3BaHUS 1O CHUCTEMAaTHYECKOU
Homenkinarype (IUPAC) u mpuBOIWTH TpHUBHAIbHBIE Ha3BaHUS [JI OTICIBHBIX
MIPEACTABUTENICH OPraHUYECKUX BEIISCTB (ITWUJICH, AlCTHJICH, TOIYOJI, TIUIEPHH,
STUICHTIUKONb, (EeHon, GopManbaeruy, aneTaableru/l, aleToH, MypaBbUHAS
KHCJIOTa, YKCYCHAasi KHCIIOTa, CTEapUHOBAs, OJCHMHOBAsS, MAIBMHUTHHOBAS KHCIIOTHI,
[VIMIMH, aJlaHWH, MalbTo3a, (PYKTO3a, aHWIWH, IUBUHWI, H30MPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHUPOBAHHOCTh yYMEHHUS OMNPENCIATh BHJ XUMHUYECKOH CBS3HM B
OPTaHWUYECKUX COCAMHEHUSX (KOBAJICHTHAs W WOHHAs CBS3b, O- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATh TMOJOXKEHUS TEOPUU CTPOCHUS
opranuveckux BemiecTB A. M. bytiepoBa s 0o0bSICHEHHS] 3aBUCUMOCTU CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HPU3UICCKUE
M XUMHYECKHE CBOMCTBA THUNUYHBIX TMPEJICTABUTENICH PpPA3IMYHBIX KJIACCOB
OpraHUYEeCKUX BEIIECTB: AJIKAHOB, IIMKJIOAIKAHOB, AJIKEHOB, AJIKAJIUEHOB, AJIKUHOB,
apOMaTHYECKHX YTJIEBOJOPOAOB, CIHPTOB, AalbJICTHUIAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX W CJIOXHBIX 3(UPOB, XKUPOB, HUTPOCOCAWHCHHH ¥ aMHHOB,
aMUHOKHUCIIOT, OCIIKOB, yTIIEBOAOB (MOHO-, IU- U TOJINCAXAPHIOB), HIUTFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHYECKUX
PEaKIMii ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(OPMHPOBAHHOCT, YMEHHUS TIOATBEPXkKAaTh Ha KOHKPETHBIX IpPUMEpax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPraHUYECKUX COCIUHEHUH OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOT'O BJIUSIHHSI aTOMOB U
TPyII aTOMOB B MOJIEKYJIaXx;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIIEBOJOPOTIHOTO
ChIpbs (He(Th, IPUPOAHBIN Ta3, YroJib), CIIOCOOBI €ro NEPEepadOTKU U MPAKTHUECKOE
MIpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(OPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHMM O ECTECTBEHHO-HAYYHBIX
METO/JaX TMO3HaHUS — HAOIIOJCHUM, MU3MEPEHUHU, MOJCIUPOBAHUHU, DKCIEPUMEHTE
(peaTbHOM M MBICIIEHHOM) M YMEHUS TPUMEHSTH 3TH 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHUS NMPUMEHATh OCHOBHBIC OTICPAIIMH MBICTUTEIHBHOU
NEATeIbHOCTU — aHaJM3 W CHHTE3, CpaBHEHHE, 0000IleHHE, CUCTEMAaTHU3alluIo,
BBISIBIICHHE TPUYMHHO-CJICJACTBEHHBIX CBS3€H — NJIsI M3Y4YEHUS CBOWCTB BEIIECTB H
XAMUYECKHUX PEaKIIN;

c(OPMHPOBAHHOCTh YMCHHI: BBISBJIATH B3aMMOCBSI3b XUMHUYCCKUX 3HAHUU C
MOHATUSAMH W TIPEJCTABICHUSAMU JPYTUX ECTECTBEHHO-HAYYHBIX IPEIMETOB IS



O0oyiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTEePHAIBHOTO €IWHCTBA MHpA,
MCIIOJI30BAaTh CUCTEMHBIC 3HAHHUS MO OPraHUYECKOW XUMUU IS OOBSICHCHHS H
IPOTHO3UPOBAHUS ABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOBOJAUTH PACUETHI MO XUMHUYECKUM (hopmyiiam
U ypaBHCHUSM XHUMHUYECKHUX PEAKIUH C WCIOJB30BAaHUEM (DU3UYCCKUX BEIUYHH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUYEThl MO HAXOXKJICHUIO XUMHUYECKOU (HOpMYJIbI
BEILIECTBA I10 M3BECTHBIM MACCOBBIM JIOJSIM XHMHYECKHUX 3JIEMEHTOB, MPOIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHAJTU3UPOBATh U OIICHUBATH C
MO3ULIANA 3KOJOTMYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOICTBEHHOM
JESTEIPHOCTH 4YEJIOBEKA, CBS3aHHOM C TepepadOTKON BEIIeCTB, MCIOIb30BAThH
MOJIyYCHHbIC 3HAHUA I MPUHATHS TPAMOTHBIX pelIeHUW MpoOJieM B CUTYyalHsX,
CBSI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHUM: CaMOCTOATENIBHO IIJIAHUPOBAaTh M MPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyYeHHE U U3YYEHUE CBONCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE PpEAKUMU YTJIECBOJOPOJIOB pPAa3JIMYHBIX KJIacCOB M
KUCJIOPOACOIEPKAIIUX OPraHUYECKNX BEIIECTB, PELICHUE HKCIEPUMEHTAIbHBIX
3alad [0 PAcHO3HAaBAaHUIO OPraHUYECKUX BELIECTB) C COOJIIOJCHHEM MPaBUII
O0e3zonmacHoro oOpamieHusi ¢ BeElleCTBAaMU U JIADOPATOPHBIM OO0OpPYAOBAHHEM,
dbopMynupoBaTh 1ENb HUCCIENOBAHMS, TNPEJICTABIATh B Pa3IUYHOU  (opMme
pEe3yabTaThl SKCIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coOJIfoaTh MpaBWia IKOJOTUUECKHU I11€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIbHOCTH B LEJIAX COXPAHEHUS CBOETO 3/J0POBBS, OKPYKAIOIIEH
MIPUPOIHOM CPElIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKHBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszaress [1/1K;

aHAJIM3UPOBATh I1€J1€CO00Pa3HOCTh MPUMEHEHHS] OpPraHMYEeCKUX BEUIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TIONB3a;

c(OPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IICJICHANPABICHHBIN TOUCK
XUMUYECKON MH(POpPMAlMA B PA3IMYHBIX MCTOYHHMKAX (HAy4YHas U y4eOHO-HaydHas
JUTEpaTypa, CpelcTBa MaccoBod MHPopMauuu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBaTh XMMHUYECKYIO0 MH(popMaiuio, nepepadarpiBaTh €€ U MCIOJIB30BATh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KUIIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «O0Ias u HeopraHuIecKass XUMHs
OTpaXaroT:



c(OPMHUPOBAHHOCTh TIPEACTABICHUM: O MAaTEPUATBHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX ¥ IMO3HABAEMOCTH SIBICHUW MPUPOJIBI, 0 MECTE W 3HAYEHUN XUMUU
B CUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00€CIeYEeHUN YCTOMYMBOTO Pa3BUTHS, B
pEIICHUHN TPOOJIEM SKOJIOTMUYECKOM, SHEPreTUUeCKOW M MUILEBOM O€30MacHOCTH, B
Pa3BUTHHN MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHUKOB DHEPTHH, B
o0eCreYeHnd  palMOHANBHOTO  TPHUPOJONOJIb30BaHUS, B  (OPMUPOBAHUU
MHPOBO33pEHUsS W OOmEeld KyJbTyphl UE€JIOBEKa, a TaKKe OSKOJOTHUECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpelie;

BJIaJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM,  KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMUYECKUM 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
2JIGKTpOHHAsT 000JI0oYuKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M
BO30Y)KJIEHHOE COCTOSIHMSI aroMa, THOpuau3alus aTOMHBIX opOuTaned, HOH,
MOJIEKYJIa,  BaJIGHTHOCTb,  DJIEKTPOOTPUIATEIBHOCTh,  CTENEHb  OKHUCJICHUS,
XUMUYECKass CBs3b (KOBaJEHTHasi, MOHHAs, MeETaJUIMuecKas, BOJOPOHAs),
KpUCTaJUTMUECKass peniéTka, XUMHUUYECKas peakius, pacTBOP, JJIEKTPOJIUTHI,
HEDJIEKTPOJUTHI,  DJEKTPOJUTHYECKAas JUCCOLMALIMS, CTENEHb JHUCCOLMAIINH,
BOJIOPOJIHBIA  TOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIJIOBOM 3(deKT
XUMHUYECKON peakiui, CKOPOCTh XMMHUUYECKOW pPEaKIuu, XUMUYECKOE PAaBHOBECHUE;
TEOPHUU U 3aKOHBI (TCOPUSI JICKTPOJUTUUECKON AUCCOIUAIIUN, TIEPUOIUUECKUN 3aKOH
JA.. MeHneneeBa, 3aKOH COXpPAaHEHUsS MACChl BEIIECTB, 3aKOH COXPAaHEHHS W
MIPEBPAIICHUS] YHEPTUU TP XUMHUYECKUX PEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JIEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK
XUMUHU, MUPOBO33PEHUYECCKUE 3HAHUS, JIEKAIlMEe B OCHOBE MOHUMAHUS MPUYUHHOCTH
U CHCTEMHOCTH XHMHYECKHX SIBJICHHUIH; COBPEMEHHBIC TMPEACTABICHHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJEKYJISIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaxX XWUMUYECKHX PpEaKIui, TEPMOJAMHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTAX UX TMPOTEKaHHUS, O XHUMHYECKOM pPaBHOBECHH,
pacTBOpax W JMCIEPCHBIX CHUCTEeMax; (DaKTOJOTUYECKHE CBEICHHMS O CBOMCTBax,
COCTaBe, MOJIYYCHUU U OE€30MaCHOM HCIOJIb30BaHUU BAXHEUIIUX HEOPTraHUYECKHUX
BEIIECTB B OBITY U MNPAKTUYECKOW ACATEITHLHOCTH 4YeIOBEKa, OOIIMX Hay4HBIX
MPUHITUTIIAX XUMHUYECKOTO MTPOU3BOICTRA;

c(hOPMHUPOBAHHOCTh YMEHUMU: BBISABJIATh XapakTEpHbIC TMPU3HAKUA TTOHATUMH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTHS TIPHU
OTMCAaHUHM HEOPTAaHMYECKUX BEIIECTB M UX MPEBPAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS MCIIOIb30BaTh XUMHUUYECKYI) CHUMBOJUKY s
coctaBieHust  GOpMyd  BEHMIECTB U YPaBHEHHUNW  XUMUYECKHX  PEaKIIH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHHS OTAEIHHBIX
BEIIIECTB;



c(OpPMUPOBAHHOCTh YMEHHUS OMpPENEsATh BAJCHTHOCTh U CTEMEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHMSX, BUJ XUMUYECKON CBSI3U (KOBAJECHTHAs,
WOHHAs, METaJNIM4ecKas, BOJOpPOJHAs), THUIl  KPUCTALIMYECKOW  PEIETKU
KOHKPETHOT'O BEIIECTBA;

c(OpMHUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT BU/IA
XUMUYECKON CBSI3M M TUINA KPUCTALUIMYECKON PEmETKH, OOMEHHBIM U JTOHOPHO-
AKLIENTOPHBIA MEXaHU3MbI 00Pa30BAHMS KOBAJIEHTHOW CBSI3U;

c(OpPMUPOBAHHOCTh YMEHUM: KJIacCU(ULMPOBATH: HEOPraHUYECKHE BEIIECTBA
[0 UX COCTaBYy, XMMHUYECKHE PEAKLUH MO PA3NUYHBIM MPU3HAKaM (YHUCIY U COCTaBY
pearupyromux BEIIECTB, TEIUIOBOMY 3G (EeKTy peakuuu, HU3MEHEHUIO CTeneHeu
OKHCIIGHUSI DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aropa U JpyTue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHUS U KPUTEPHUH AJIs KiIacCU(UKALIMKU U3y4aeMBbIX
BEILIECTB U XUMUYECKUX PEAKIUI;

c(OpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI Nepuoaudeckoro 3akona /1. U.
MeHnpneneeBa U JIEMOHCTPUPOBATH €0 CHCTEMAaTH3UPYIOIIYIO0, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB
U MOHOB XMMHMYECKHUX DJIEMEHTOB II€PBOrO—4ETBEPTOro nepuonos llepuoanueckon
cucrembl J[.MI. MeHnneneeBa, HUCHONB3ys MOHATUSA <(«QHEPrETUYECKUE YPOBHW»,
(QHEPreTUYECKHE TMOAYPOBHU», «S-, P-, O-aTOMHBIE OpOHMTANM», «OCHOBHOE U
BO30YX/IEHHOE HSHEPreTUYECKUE COCTOSIHUS aTOMa»; OOBACHITh 3aKOHOMEPHOCTH
U3MEHEHMS CBOWCTB XUMHYECKUX JJIEMEHTOB U HMX COCAUHEHUU II0 IIEpuoaaMm u
rpynnam Ilepuonnueckon cucremnl [[. 1. MenneneeBa, BaJeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX AJIEKTPOHHBIX 000JI0UEK;

c(OPMUPOBAHHOCTh ~ YMEHH:  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMHYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIAATH CYLIECTBOBAHUE
IFEHETUYECKOU CBA3U MEXKAY HEOPraHWYECKMMU BELIECTBAMM C IIOMOILIBIO YPABHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c()OPMUPOBAHHOCTh ~ YMEHUS  PACKphIBaTh  CYIIHOCTh:  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMIl MOCPEACTBOM COCTAaBJICHHUS 3JEKTPOHHOro OanaHca
ATUX peaKlMi; peakiuil HOHHOro OOMeHa MyTEM COCTAaBJIEHUS HMX TOJHBIX U
COKpAaILEHHBIX VIOHHBIX YPaBHEHUN; peaKuui TUAPOIN3a; peaxkumit
KOMILJIEKCO0Opa3oBaHus (Ha MpuMepe r’uIpOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUA);

c(OPMUPOBAHHOCTh  YMEHUSI  OOBICHATH 3aKOHOMEPHOCTH  IPOTEKaHUs
XUMHAYECKUX PEAKIUN € YYETOM HMX HHEPIETHUYECKUX XAapPAKTEPHUCTHK, XapPaKTEP
U3MEHEHHSI CKOPOCTH XUMHYECKOW pEaKUUH B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKkKe XapaKTep CMELICHUS XMMHYECKOIO PaBHOBECHUS MOJ| BIUSHUEM
BHelHUX Bo3aencTBui (mpuniun Jle [larense);



c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUIECKUE PEAKITHH, JICKAIINE
B OCHOBE ITPOMBITIUICHHOTO TIOJyYEeHHsI CEPHOUM KHUCIIOTHI, aMMHUaKa, OOINEe HaAyIHBIC
OPUHIMIBL ~ XUMHUYECKUX  MPOU3BOJICTB;  IEJIECO00pPa3HOCTh  MPUMEHEHUS
HEOPraHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH M B OBITY C TOYKH 3pEHHUS
COOTHOIIICHHSI PUCK-TIOJB3a;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUW O METOJaX HayJYHOTO
MO3HAHUS SIBJICHWM TPUPOIBI — HAOIIOJAEHUE, W3MEpEeHHe, MOJCIUPOBaHMUE,
AKCIIEPUMEHT (pEaJbHbI M MBICJIEHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TU 3HAHUS MPU SKCIEPUMEHTAIBHOM UCCIIEIOBAHUU BEUIECTB U
TUTsI OOBSICHEHHSI XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPUPO/IE, MPAKTHIECKON
JESATETLHOCTH YEJI0BEKa M B TIOBCEAHEBHOM JKU3HU;

c(hOPMHUPOBAHHOCTh YMEHHUS BBISIBIISATH B3aHMMOCBSI3b XUMHUYECKUX 3HAHUM C
MOHSATUSMUA U TIPEJCTABICHUSMU JIPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jiee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIBLHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS TPOBOJIUTH PACUETHI: C UCIIOIH30BAHUEM TMTOHSATHI
«MaccoBasi JOJI1 BEIIeCTBa B PAcTBOPE» W «MOJISIpHAS KOHIICHTPAIMS; MacChl
BEIIIECTBA WM 00BbEMa raza 1Mo HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIUIOBOrO d(deKTa peakiuu;
3HaYEHUs] BOJOPOAHOTO IOKAa3aTessl PAacTBOPOB KHCIOT M IIEIOYEH C HM3BECTHOU
CTENEHBI0 JuccolManuu; Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA
pEeaKINM, €CIM OJHO U3 UCXOIHBIX BEIIECTB JAaHO B BUJE PacTBOpa C OMPEICIEHHOM
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B U30BITKE (UMEET MPUMECH);
JI0JIM BBIXOJIa MPOAYKTa PeaKIuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOATEILHO IIJITAHUPOBATh W IPOBOJUTH
XUMUYCCKUN SKCTIEPUMEHT (TIPOBEICHNE PEaKIMii HOHHOTO OOMEHa, IMMOATBEPKICHUE
KaueCTBEHHOT'O0 COCTaBa HEOPTaHWYECKUX BEIIECTB, OMPECICHUE CPEIbl PACTBOPOB
BEIIIECTB C MOMOIIBI0O MHANKATOPOB, U3yYEHUE BIMSHHUS Pa3IUYHBIX (DAKTOPOB Ha
CKOPOCTh XMMHUYECKOW pPEaKIMu, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 0 TeMaM
«Metamb» u «HemeTtamibl») ¢ coOM0IeHHEM MpaBUi 0€30MaCHOTO OOpAICHUS C
BelllECTBAMU U JIabopaTOpHbIM  O0OOpyAoBaHueM,  (OpMyIHpoBaTh  IEJb
UCCJICIOBaHMS, TPEACTABIATh B Pa3IM4HON (opMe pe3ylbTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATh M OLIEHUBATh X JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOAATh MpaBUiia MOJH30BAHUS XUMHUYECKON
MOCyIol U J1TabOpaTOpHBIM 00OpyJAOBaHWEM, OOpallleHUsi C BEIIECTBAMU B
COOTBETCTBHUM C WMHCTPYKIMSMHU I10 BBIMOJHEHUIO JTA00OPATOPHBIX XHUMHYECKUX
OTBITOB, SKOJIOTMYECKH IeJIeCO00pPa3HOTO TIOBEACHHUS B OBITY W TPYAOBOU
JESTEPHOCTH B TEJISAX COXPAHEHHUS CBOETO 370POBBS, OKPYKAIOIICH TPUPOTHOU
Cpembl W JIOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHSA, OCO3HABAaTh OMACHOCTH



TOKCHYECKOIO0 JEHCTBUSA HA >KUBBIE OPraHW3Mbl ONPENEIEHHBIX HEOPraHWYECKHUX
BEIIECTB, MOHMMAas cMbIc) noka3zarens [1/IK;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIATH IICJICHANPABICHHBI TOUCK
XUMUYECKON MH(POpMAlMU B PA3IMYHbIX MCTOYHHMKAX (HAay4yHas U y4eOHO-Hay4dHas
JaUTepaTypa, CpeAcTBa MaccoBoil mH(popmaiuu, MHTepHET U apyrue), KpUTUUECKH
aHAJIM3UPOBATh XUMHUUECKYI0 MH(OpMaIHIo, epepadbaTbiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHH C ITOCTABJICHHOMN Y4eOHOU 3a1auei.
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Htoro no pazneny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S
bubmuorexa [JOK
5.1 BBICOKOMOJIEKYIIAPHBIE COCIMHEHUS 6 https://m.eds00.ru/d69df650
Hroro mo pazueny 6
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11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uudpoBbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 u [leproanueckas cCHCTEMa XUMHYECKHUX 9 bubmorexa [JOK
' pHOA https://m.edsoo.ru/2dd57f24
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1 bubmmoreka [JOK
' BEILECTB https://m.edso00.ru/2dd57f24
bubnunoreka LIOK
13 KHMHHECKHE peaKiiH 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoteka IIOK
21 Hewmeranst 31 . 3 https://m.edso00.ru/2dd57f24
bu6nmorexa LIOK
2.2 M 23 1 2
TRt https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmoreka [IOK
' KHU3Hb https://m.edso00.ru/2dd57f24
Hroro 1o pasneny 9
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

["abpuensn, O. C. Metoaundeckoe rmocooue Xumus 11 kimace

I"abpuensn, O. C. Xumus 10-11 kiacce. ba3oBslii ypoBeHb. MeToanueckue
peKoMeHIaluu U paboyas mporpamma

I"abpuensu, O. C. Xumus 10-11 kiacce. ba3oBslil ypoBeHb. MeToguueckoe

mocooue

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://workprogram.edsoo.ru/work-
programs/419084?sharedToken=AY CCPED5wp
https://foxford.ru/?utm_referrer=https%3A%2F%2Fdzen.ru%2Fa%2FYvxaaOO0-
qQQTsWSq

https://educont.ru/

https://uchi.ru
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