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TlosicHuTEIBLHAS 3aIIHCKA

Pabouas mporpamMma 1o XMMHH Ha ypOBHE CpeAHEro oomiero obpasoBanus pazpaboraHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Qeneparun», TpeOOBaHMKH K pe3yiabTaraM OCBOeHHs (enepanbHOil  00pa3oBaTeNbHON
nporpammel cpearero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mpeamera «XuMHs» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepanuu,
peaNn3yIolMX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MoyIokeHUuU «CTpareruu
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIIIyOJNEHHOTO H3Y4YEHHsS 3aHMMAeT Ba)XXHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro obpaszoBanusi yuammxcs 10-11 xmaccoB. HM3yuenue mpeamera,
peanuzyeMoe B YCIOBUSAX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OOYYEHHs, MPU3BAHO
obecrieunTh 00IICOOPa30BATEIBHYI0 U OOMICKYIBTYPHYIO IMOJTOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOUMYIO JUIsl aJanTallid MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKHU3HH B COLIUyME, a
TaKkKe JUIS MPOJOJDKCHHST OOyYeHHs B OpraHU3anusx MpodeccCHOHATLHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX AUCIHUILTUH.

B nporpamme mo XxuMuM Ha3zHayeHUE NpeaMeTa «XUMHS» TMOJydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIEeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJTOTOBKUA BBIMTYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

. UH(OPMAITMOHHO-METOIUIECKasl, Pean3aliis KOTOPO 00eCIIeUnBaeT MOTYICHHE
MPEJICTABICHUS O LIETSAX, COJAEp>KaHUU, OOIIel cTpaTeruu oOyudeHUs, BOCIIUTAHUS U Pa3BUTHUS
00yJaronuxcs CpeICTBAMH MPEIMETa, U3Yy4aeMOT0 B paMKax KOHKPETHOTO TTPOQHIIS;

. OpraHM3al[MOHHO-TNIAHUPYIOLIasi, KOTopas TIpeayCcMaTpUBAaET  OIpe/eeHHE:
MPUHIIMIIOB CTPYKTYPUPOBAHHUS M TIOCIEIOBATEIbHOCTH HM3yuYeHHUs Yy4eOHOro Marepuana,
KOJMYECTBEHHBIX W KAYeCTBEHHBIX €ro XapaKTepUCTUK; TOJIXO0J0B K (HOpMUPOBAHUIO
COJIepKaTENbHONW OCHOBBI KOHTPOJIS U OLEHKHA 00pa30BaTeIbHBIX JTOCTHKEHUN 00YyYaromInxcs B
paMKax UTOTOBOM aTTecTaluu B opMe eMHOTO TOCYIapCTBEHHOTO SK3aMEHa 110 XUMHH.

[IporpamMma asist yriayOn€HHOTO U3yYEeHUS XUMHH:

. YCTaHABIMBAaE€T WHBAPHUAHTHOE IMPEAMETHOE COJepKaHue, o0s3aTeIbHOe IS
UM3y4YeHHsT B paMKaxXx OTHENbHBIX mpoduiel, mpeaycMaTpuBaeT paclpelneieHre |
CTPYKTYpHUPOBAHUE €T0 IO KJaccam, OCHOBHBIM COJIEpKaTEIbHBIM JTUHUSAM/pa3jiesiaM Kypca;

J TaéT MpPUMEpPHOE pachpesesieHne Y4eOHOro BpPEMEHH, PEKOMEHAYEMOTO JUIs
W3Y4YEHUS OT/AEJIbHBIX TEM;

. npeiaraeT MPUMEPHYIO MOCIEA0BATEIHbHOCTh U3YUYCHHS YUeOHOT0 MarepHuala ¢
y4ETOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX M MEXXIPEIMETHBIX CBSI3CH;

J TaéT METOAMYECKYI0 WHTEPIPETAIUIO IeNied M 3a7ad HM3yYeHHs TpeaIMeTa Ha
yIayOJaEHHOM YpOBHE C YUY€TOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPETHETO OOIIero
00pa3oBaHMs, COJEPKATEIBHON XapaKTEPUCTHKU IUIAHUPYEMBIX PE3yIhTAaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeNnbHON MpOrpaMMbl cpefaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIX,
MeTaIpeAMETHBIX, MPEIMETHBIX), a TAK)Ke ¢ YUETOM OCHOBHBIX BHJIOB yU4e€OHO-TIO3HABATEIbHBIX
JEeNCTBUI 00yUaroerocs o OCBOEHUIO COJIEpKaHus peIMeTa.

I[To BcemM Ha3BaHHBIM TMO3WIMSAM B TMporpaMMe 10 XHMHH TPEIyCMOTpEeHA
MPEEeMCTBEHHOCTh C OOy4YeHMEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npefeiaMd  yCTAaHOBJICHHOM MPOTrpaMMONl MO XHMHH — 00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBIISIONIEH collep:kaHus Y4eOHOTO mpeaMera « XuMHUs» 0CTa&Tcsl BOBMOKHOCTh BBIOOpA €ro



BapUaTUBHON COCTaBIISIONIEH, KOTOpas JOJKHA ONPENENIATHCS B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO pOoQHIIsi 00yUeHHUS.

B coorBercTtBUM ¢ KoHUentyadbHbIMU mojiokeHUussMu PI'OC COO o Ha3zHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpefHero olmiero o0pa3oBaHUs XUMMsI Ha YPOBHE YIIyOJIEHHOIO M3yUYCHMs HalpaBiIeH
Ha peaJn3aliio IPEEMCTBEHHOCTH C IOCIEAYIOLIMM 3TalloM IOJyYE€HUS XHMUYECKOTO
o0pa3oBaHUsl B paMKaX HW3Yy4EHHUS CHELMAIbHBIX €CTECTBEHHO-HAyYHbIX M XHUMHUYECKHUX
JUCLIMIUIMH B By3aX M OpraHM3alusix cCpelHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
u3yuyeHue InpeaMera «XHUMHS» OPHEHTUPOBAHO NPEUMYILIECTBEHHO Ha paCIIMpeHHEe U
yrIyOJieHHEe TEOPETHYECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYYaroIUXCs, BHIOPABIINX
onpenenéHHbld Mpodmwib 00yuyeHHs, B TOM YUCIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOIy4eHus
XHUMHUYECKOTO 00pa3oBaHMsl B OpraHu3anusix npodeccuonansHoro odpasosanus. Hapsiny ¢ atum,
B cBere TpeOoBanuii ®I'OC COO x MmIaHUpyeMbIM pe3yibTaTaM OCBOCHHS GeaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeHEro 0o0mero oOpa3oBaHUsI M3yYCHHE MpeAMeTa «XUMHSD)
OPUEHTHPOBAHO TaKXKe Ha PEIICHUE 3a/1a4 BOCIMTAHUSA U COLIMATIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHain3aluu y4eOHOTro
TpyAa U  OOOOWIEHHBIX CHOCOOOB  JIEATENILHOCTH, MMEIOLMX  MEXIUCIUIUITMHAPHBIM,
HAJIPEIMETHBIN XapaKTep.

CocrapisromiumMu peamera «XUMHsS» Ha YPOBHE YIIIyOJIEHHOIO M3Y4EHHUS SBISIOTCS
yrayonénnbie Kypebl — «Opranudeckass xumus» u «OO0mas 1 Heopranudeckass xumus». [lpu
OIpe/IeIeHUH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3allvy COJIEp:KaHUs 3TUX KYpCOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yri1y0JE€HHOrO YPOBHEH U3yUYeHHUs IpeaMeTa.

OcHoBy conepxkanusi KypcoB «Opranudeckass xumus» u «OOImas M HeopraHU4YecKas
XUMHUS» COCTABIISICT COBOKYITHOCTh IPEAMETHBIX 3HAHUN U YMEHM, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHUCTeMa 3HAHUM IOJIydaeT ONpPEeNel€HHOE TEOpPETHUECKOe
JIOTIOJIHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonblmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJEHHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YyBEIMYEHUs O00bEMa 3HAaHMH O XMMHUYECKMX DJEMEHTaxX u
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YyIriIyOJeHUs MPEACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEAKLHH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHMUYECKHMX  3JEMEHTOB  0Oa3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b 00OBACHSETCS C
TOYKH 3pEHHs] PHEPreTMYECKHMX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXKe ¢
TOYKM 3pEHUs MeXaHu3MOB €€ oOpazoBaHus. l3yueHHMe THUNOB peaKIUil JOIOJIHAETCS
(dopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHX MPOIeccax U JMEKTPOIN3Ee PACIUIaBOB
M PpACTBOPOB BEIIECTB. B Kypce OpraHMYecKOl XUMHH MPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH yaensieTcs oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHNe UMEET TO, YTO Ha COJEepKaHHWE KypCOB XMMHUU YIIIyOJIEHHOTO YPOBHS
U3Y4YEeHUs JUId KJIACCOB oOmpeAenéHHOro mnpoduis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpy H
XapakTep JOMOJIHEHUH K o0IIel cucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa I KIAcCOB XHMHKO-(hH3MYecKOoro
npodwis 00JblIOe 3HaYEHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOme XuMHH.
[Ipu u3ydeHum mnpenMera B JAaHHOM CIy4yae akLEHT OyJeT caelaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHM U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAsT TEOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChl U DHEPIHM, 3aKOHBI
TEPMOJMHAMMKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BEILIECTB U IPYTOE.

B TOo e BpeMs B coJep)KaHUM MpeAMeTa s KJIacCOB XMMHMKO-OHMOJIOTHYECKOTO
npodwis OonpIIMKA  yOenbHBIH Bec OyAeT HMMETh OpraHuueckas xumus. B sTrom ciyuae



MPEIOCTABISAETCS BO3MOXKHOCTH JUIsi Ooyiee OOCTOSITENIbHOTO PAcCMOTPEHUS XUMHYECKON
OpraHu3ali KJIETKH KaK OMOJIOTMYECKOW CHUCTEMbI, B COCTAaB KOTOPOW BXOIAT, K NPHUMEPY,
TaKU€ CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUMUIbI, OCJKU, YIIeBOJbl, HyKICHMHOBbIE KUCIOTHI U
apyrue. Ilpm 3TOoM 3HaHUS O COCTaBe M CBOMCTBaxX MPEACTABUTENECH OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB CIIy>KaT OCHOBOM Ui M3y4YEHUS CYIIHOCTU IMpoleccoB (OTOCHUHTE3A,
JbIXaHUS, IUILEBAPEHMUSL.

B nnane dopMupoBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHMS, OCBOCHMS OOILEHAYUYHBIX
METOJI0B IIO3HAHMS U OIbITa MPAKTUYECKOTO NPUMEHEHHUS Hay4YHbIX 3HAaHUI U3ydeHue IpeaMera
«Xumus» Ha yriayOJnEHHOM YpOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C Y4YEOHBIMU
IpeIMeTaMH, BXOAAIMMU B COCTaB IIpeIMETHBIX obnactell « EcTecTBEHHO-Hay4HbIE IPEAMETHI,
«MaremaTtuka u nHpopMmaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Tpu n3yyenun ydeOHOTO mpeaMera «XUMHUs» Ha YriyOJIEHHOM YpPOBHE TakXke, KaK Ha
YPOBHE OCHOBHOTO M CpemHero ooOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amaueid
NEPBOCTENIEHHOW 3HAYMMOCTH sBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHMHHM Kak 00J1acTu
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMITOHEHTOB MHUPOBOW KYJbTYpbI. PemieHue 3Toi 3agaun Ha yriryOJEHHOM YPOBHE HM3YYEHUS
IpeaAMeTa MPEAIOoIaracT peain3aluio TaKuX LeeH, Kak:

. dbopMupoBaHHe  TpPEACTABICHUN: O  MaTepuajlbHOM  €AMHCTBE  MHUDA,
3aKOHOMEPHOCTSIX W II03HABAa€MOCTH SIBICHHUH NPUPOJBI, O MECTE XHUMUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ Bedylled poJii B 00ECIIeYeHUH YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA:
B PEIICHUU MPOOJIEM 3KOJOTUYECKOU, YHEPTreTHUSCKON U MUIICBON O€30TacCHOCTH, B Pa3BUTHU
MEIMIIMHBI, CO3JaHHM HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIEUCHUU
palMOHAIFHOTO TPUPOIOTIONB30BaHUs, B ()OPMUPOBAHUN MHUPOBO33PEHHUSI M OOIICH KYJIBTYpHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

. OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTAaBIISIIOLIECH
€CTECTBEHHO-HAYyYHOW KapTUHBI MHUpa: PyHIAMEHTAJIbHBIX MOHSATUH, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX IMPEACTABICHUI O CTPOCHUHU BEILECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX
IIPOTEKAaHNUs XUMHUYECKMX PEaKLIHH, O XMMHYECKOM pPaBHOBECHM, PAacCTBOPAaX M JUCIEPCHBIX
CUCTEMaX, 00 OOIIMX HayYHBIX MPUHIUIAX XMMHUECKOTO MPOU3BOCTBA;

. ¢dopMupoBaHue y OOy4yaroUIMXCSd OCO3HAHHOI'O MOHMMAaHMs BOCTPeOOBAaHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHMUU JJIs1 OOBSICHEHUS KIIOUEBBIX WIEH U MpoOsieM COBpPEMEHHOMH
XUMHUH, A7 OOBSACHEHUS W TPOTHO3UPOBAHUS SBJIEHUH, UMEIOUIMX €CTECTBEHHO-HAYUHYIO
HOPUPOY; TPAMOTHOTO peleHHs MpoOieM, CBSI3aHHBIX C XMMHUEH, MPOrHO3UPOBaHUS, aHAIN3a U
OLICHKH C TIO3MIMH AKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUI ObITOBOI 1 MPOU3BOACTBEHHOMN
JESATEIIBHOCTH 4EJIOBEKa, CBS3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIIB30BAHUEM U
nepepadoTKOM BEIIECTB;

J yrayOseHre NpeCTaBIeHNH O HayYHbIX METOAAX MO3HAaHUS, HEOOXOIUMBIX JUIS
nproOpeTeHus] yMEHUI OPUEHTUPOBATHCSI B MUPE BEIECTB MU OOBSICHEHUSI XUMUYECKUX SBJICHHM,
MMEIOLINX MECTO B MIPHUPOJIE, B MPAKTUUECKOM 1eATEIbHOCTH U MOBCEAHEBHOMN )KU3HHU.

B mnaHe peanu3anuu mepBOOYEPEHBIX BOCIUTATENBHBIX U Pa3BUBAIOMIUX (YHKIMN
LEJIOCTHOW CHCTEMBI CpeHEro o0Iero oOpa3oBaHMs MPU H3YyUYEHUHU IpeaMeTa «XUMHUs» Ha
yrIyOJIE€HHOM YpOBHE 0CO0YIO aKTyaJIbHOCTh MPHOOPETAIOT TaKUE LIEIH U 3a/1a4H, KakK:

. BOCIIUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPUPOJbI, YBAKEHHUS K
IpOLECCY TBOpPYECTBA B OOJACTH TEOPETUUYECKUX W TMPUKIAJAHBIX HCCIECJOBAHUM B XHMHUH,
(dbopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKH;

o pa3sBUTHE MOTHBALIMU K OOYYEHHUIO M MO3HAHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO
Y CAMOBOCIIMTaHHMIO HA OCHOBE YCBOEHUS OOIIEUEI0BEUECKUX [IEHHOCTEH;



J pa3BUTHE I[103HABATENIbHBIX HWHTEPECOB, MHTEIUIEKTYaJIbHBIX MW TBOPUYECKUX
CcrocoOHOCTEH  oOywarommxcsi, (QOPMUPOBAHHWE Y HHUX CO3HATEILHOTO OTHOIICHUS K
caMo00Opa30BaHUI0 U HENPEpPhIBHOMY  OOpa30BaHHUIO  KaK  YCJIOBUI  YCIELIHOH
npoeCCHOHATBLHON U OOIECTBEHHON IESTEeIbHOCTH, OTBETCTBEHHOI'O OTHOUICHUS K CBOEMY
3JI0POBBIO U TIOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;

J (opMHpOBaHHE YMEHUI M HAaBBIKOB Pa3yMHOI'O MPHPOIONOJIb30BaHUs, pa3BUTHE
OKOJIOTMYECKON KYJIbTYpbl, MPHOOPETEHUE OINbITa OOIIECTBEHHO-TIOJIC3HOW 3KOJIOTHYECKON
JESATEIIBHOCTH.

OO1m1ee 4nciio 4acoB, MPEAYCMOTPEHHBIX JJISl U3YUYEHUS! XMMHUU Ha YIIyOJIEHHOM YpOBHE
cpennero obmero oOpaszoBanwus, coctaBiseT 204 dacoB: B 10 xmacce — 102 gaca (3 uvaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZleno).

Conep:xxkanue o0yueHust

10 xknacc

Oprannyeckasi XumMus

TeopeTnyeckne 0CHOBbI OPraHU4eCKOi XUMHUH.

IIpenmer u 3HaueHHWE OPraHUYECKOM XUMMM, NPEICTABICHHE O MHOrooOpa3uu
OPraHUYEeCKUX COCTUHECHUM.

DJNEeKTPOHHOE CTPOEHHME aroMa yIJepoJia: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BanenTHple BO3MOXKHOCTH atoma yriepoaa. XuMUYecKasl CBsI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunbsl rubpuau3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBa3u. OnuHapHasi, ABOHHas M TpoiHas cBaA3b. CrocoObl pa3pbiBa CBA3€ B MoOJIEKyJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduse u dJeKTpodue.

Teopuss crpoenuss opranudeckux coenuHeHuii A.M. bymiepoBa M COBpEeMEHHBIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHU4YECKUX COEAUHEHUN.
MornekymsipHble M CTPYKTypHble (Qopmynbl. CTpyKTypHblE (OpMYJIbl pa3iIMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, cKeyneTrHas. Ms3omepusa. Buuabl wu3omepum: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKylIax OpPraHUYeCKHX COEIUHEHUMH
(MHTyKTUBHBIA U M€30MEPHBIHN 3P PeKThI).

IIpencraBnenne o0  Ki1accupuKauu  opraHuyeckux  BemecTB.  llonstme o
¢yaknuoHanbHOW  rpymme.  ['omomorus.  I'omonormueckue — psiapl.  CucremaTtnueckas
HOMeHKJaTtypa opraHnuyeckux coenuHeHuid (IUPAC) u TpuBHanbHble Ha3BaHMs OTAEIbHBIX
IIPEACTABUTENEH.

OcobeHHocTH W Kjlaccu(UKaluuss  OpraHMdeckux  peakuuil.  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIepUMEHTAIIBHBIE METO/IbI U3yUYEHUS BEUIECTB U UX MPEBPAILECHUIN: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 1O MPEBPAIIECHUIO
OpraHMYECKUX BEUIECTB MpH HarpeBaHuM (IJIaBieHHe, OOyIIMBaHME U  TOPEHHE),
KOHCTPYHUPOBAaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

YriaeBoaopoabl.

Anxansl. ['oMonoruueckuit psj aakaHoB, oOmmas (popMmyia, HOMEHKIATypa U U30MEpHs.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, SP°-THOPHIM3AIMsA aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XUMHYeCcKHe CBOWCTBA aJIKAHOB: PEeaKIMK 3aMEIleHUs, 130MEepU3alliu, JeTHAPUPOBAHNUS,
LIUKIU3aluy, THpOJIN3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUUi
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOMyyeHHUs U IPUMEHEHHUE aJIKAHOB.

Huxnoankansl. O6mmas Gopmyia, HOMEHKIaTypa u uzomepus. OcCOOEHHOCTH CTPOEHUS 1
XUMHUYECKHX CBOWCTB MabIX (IMKJIONPOINAH, HMKJIOOyTaH) M OOBIYHBIX (LMKIIONEHTaH,
LUKJIOTeKCaH) [UKI0anKaHoB. CriocoObl MOy4YeHUs U TPUMEHEHUE [IUKI0AIKaHOB.



Ankenbl. ['oMonorudeckuii psij akeHoB, oomas opmysia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYI aJKeHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yraepoaa, - u m-cBsi3u. CTpyKTypHasi U reoMeTpuueckas (Iuc-tpanc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKUHMM IIPUCOCIAMHEHMs, 3aMEIICHHUS B -
MOJIOKEHUE TpU JBOMHON CBs3M, NOJMMepU3aluu U okucieHus. [IpaBusno MapkOBHHMKOBA.
KavecTBeHHbBIE peakIuy Ha IBOMHYIO CBsi3b. CIIOCOOBI OTYYECHUS U IPUMEHEHHE ATKCHOB.

Anxaguennl.  Knaccudukauus — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanusi CONpsKEHHBIX JHUEHOB.
CriocoObI mosTyueHus 1 IPUMEHEHNE alTKaHeHOB.

Anxunbl. ['oMonornyeckuil psij ankuHOB, o0mas ¢popMyiia, HOMEHKIIATypa U U30MEpPHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOWCTBA: pPEAKIUU
IPUCOEANHEHUS, AUMEPU3aluu U TPUMEpHU3aluy, OKUciaeHHs. KucioTHble cBOICTBa ajIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEeHHBIE peakii Ha TPOilHYI0 CBs3b. CrocoObl
MOJIy4Y€HUs] U IPUMEHEHUE aJIKUHOB.

ApoMaTtudeckue YrieBoJoponbl (apeHsl). l'omonmorumyeckuii ps  apeHoB, oOmas
dopMyIia, HOMEHKIATypa U U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI
Oenszona. OusznyecKkue CBOKMCTBA apeHOB. XUMHYECKHE CBOICTBa OEH30JIa M €ro roMoJOrOB:
peakuuMy 3aMelleHuss B OEH30JIbHOM KOJbIE M YIJIEBOJOPOJHOM pajguKaje, peakluu
MPUCOCANHEHUS, OKHCIEHHE ToMoJoroB OeH3zona. [IpencraBieHune o0 OpHEHTHUPYIOIIEM
JNEHCTBUM 3aMecTUTeNell B OEH30JbHOM KOJBLE Ha MpPUMEPE AIKWIbHBIX PaJUKAJIOB,
KapOOKCUIIbHOM, THAPOKCHIIBHON, aMMHO- M HUTPOTPYIIbI, aTOMOB rajioreHoB. OcoOeHHOCTH
XUMHYECKHX CBOWCTB cTUposa. [lomumepusanust ctupona. CriocoObl MOayYeHUs: U NpUMEHEHNE
apOMATHYECKHUX YIJIEBOJOPOIOB.

[Ipupoansiit ra3. IlonyTtHele HedTsAHbIE ra3bl. Hedth u €€ npoucxoxaenue. KameHHuslit
yrojib U NPOAYKTHl ero mnepepabotku. CrocoObl nepepaboTKu He(TH: MeperoHka, KPEeKUHT
(TepMHUYECKHM, KaTaTUTUYECKUM), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
PUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernyeckas CBS3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaAJOr€HIIPOU3BOIHBIX YIVIEBOAOPOIOB. Peakuum 3amemeHus
rajloreHa Ha THAPOKCOTPYITy, HUTPOIpYMIly, LHMAHOTPyMIy, aMmuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOIO  pacTBopa IEnoud. BzammonelicTteue
JUTaJIOTEHAIIKAHOB C MarHueM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHMSIX.
Vcnonb30BaHue TralOr€HIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W TpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEIIECTB M MX MPEBpAIlCHUN: H3y4EHUE
¢u3nyecKux  CBOWCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUIl
YIJIEBOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aUMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHapyXEHHE YIIIepoa W BOJOpOJA B OPraHMYECKUX BEIIECTBAX,
MOJlyYeHUE STHJIEHA U H3Y4YeHHE €ro CBOICTB, O3HakomiieHHe ¢ Kosekuusmu «Hedtb» u
«Yroiap»y, ¢ o0paslamu IIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucnopoacoaepxamue oprannyeckne coeiNHEHUsI.

[IpenensHble ogHOAaTOMHBIE cnUpTh.. CTpoeHHe MoJsieKyd (Ha NpUMeEpe MeTaHojda Hu
sTanona). ['omonoruueckuii psz, odmas Gopmyina, u3oMepus, HOMEHKIATypa U KJIacCH(pHUKAIIUS.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: pEaKUMM 3aMELICHMs, JeruJpaTalu,
OKHCJICHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYeCKUMHU Kuciotamu. KauecTBeHHast



peakuys Ha OJHOATOMHBIE CHUPTHI. [[eficTBHE 3TaHOJSa M METAaHOJIA HAa OPraHU3M YeJOBEKA.
CriocoObI osTydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie aupel, HOMeHKIaTypa U n3oMepus. OcoOeHHOCTH PU3NYECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHple CHUPTHl — 3TUJICHIVIMKOJb U MNIHLIEpUH. PU3HUECKHE U XUMHYECKUE
CBOMCTBa: peakUuu 3aMEIICHUs, B3aUMOAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HyKJIeopuIbHOrO 3aMerienus. JleiictBue Ha opranusM 4enoBeka. CriocoObl MOTyUYeHHUs
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHEe MOJIEKYJIbI, B3aUMHOE BIMSIHUE TUAPOKCOTPYIIIBI U OEH30JIBHOTO S/pa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHs W MpUMEHEHHE (eHoa.
®enondpopManbaeruaHas cMoa.

KapOoHumnbpHble cOeAMHEHHS — albJErHAbl W KETOHbI. OJEKTPOHHOE CTPOECHHE
KapOOHWJIBHON Tpymnmbl. ['oMonoruyeckue psapl anbIerHa0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUSl M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE albIeTHUJIOB,
KaueCTBEHHbIE peakUMM Ha anpierujpl. CrocoObl MOJyueHUsT M NPUMEHEHHE albJETHI0B U
KETOHOB.

OAHOOCHOBHBIE NpefeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. Dusmyeckue CBOICTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIIOT. BOIOpOIHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKALNU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KAPOOHOBBIX KHCIIOT — CIOXKHBIX dpupax. MHOroobpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEH08As KHUCIOThl. CrocoObl
NOJIy4YeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxusie 3¢upbl. ['omonmornueckuii psia, odmas Gopmyina, U3oMepus ¥ HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U ILEIOYHON Cpele.

XKupsl. Ctpoenue, ¢puznyecKkue 1 XMMHUYECKHE CBOMCTBA HUPOB: TUAPOJIU3 B KUCIOW U
meno04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEAeNIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

Mpu1a Kak coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OObmass xapakTepucTuka yrieBojoB. Kiaccudukanus yrieBojoB (MOHO-, IU- H
nojucaxapuabl). MoHocaxapuipl: TUIIOKO3a, (pPyKTO3a, TajakTo3a, pubo3a, ae30Kcupudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XUMHYECKHME CBOWCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpylN, CIOMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBarounye U
HEBOCCTaHaBIUBaloLMe Aucaxapuipl. ['maponus nucaxapuaoB. Haxoxaenwe B mpupone u
npuMmeHenue. Ilonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHME MaKpOMOJIEKYI
Kpaxmaja, TJMKOTeHa U LeJuioyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTI0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalja: THIpPOJIM3, KaueCTBEHHAsl PEeakuus ¢ MOJOM. XHUMHUYECKHE
CBOICTBa IEJITIOI03bI: TUAPOIIN3, MOTyUeHHE d3PUPOB LeTt0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

DKcrepuMEHTAIbHbIE METOJIbl M3YYEeHHs BELECTB U UX MPEBpAIIEHHI: pacTBOPHUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOACHUCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cnupTa B ajbJETH] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTA
JUXpOMATOM Kaylns (BO3MOYKHO MCIIOJIb30BAaHHE BUAEOMATEPUAIOB), KAUECTBEHHBIE PEAKIIUU Ha



anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius riumnepuna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTHI, B3aUMO/IEHCTBHE
pactBopa TiroKo3bl ¢ rugpokcunom menu(ll), BzaumoneiicTBue kpaxmaia ¢ MOAOM, pelIEHHE
HKCIEPUMEHTAIBHBIX 3371a4u 1o TeMaM «CriupThl ¥ GpeHonbl», «KapooHoBbie KUCIOTHI. CllOKHBIE
3upb.

A3oTcoaepxanige OpraHu4ecKue coeJuHeHHusl.

AMHUHBI — oOpraHM4yeckue Ipou3BOAHble ammuaka. Kiaccudukauus aMHHOB:
annpaTUUecKue U apoMaTUYeCKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyia, U3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anrn(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACWCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TOU. CONM aJIKUIaMMOHMS.

AHUIMH — MpPEACTaBUTENb AaMHHOB apoMaTudeckoro psjga. CTpoeHue aHUIIMHA.
B3auMHoe BiMsiHUE TIpYII aTOMOB B MOJIeKysle aHUIMHA. OCOOEHHOCTH XMMHUYECKUX CBOWCTB
anwivHa. KauecTBeHHble peakuun Ha aHWwiMH. CnocoObl MONy4YeHHS M IPUMEHEHUue
anupaTuyeckux aMuHOB. [loyueHne aHwInHA U3 HUTPOOEH301a.

Amunokucnotel. Homenknarypa u  wusomepus. OTaenpHble NPEACTaBUTENH  O-
AMHHOKUCIIOT: TNIMIMH, anaHuH. duznuyeckue CBOWCTBA aMUHOKHCIOT. XMMHUYECKUE CBOICTBa
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPraHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHON CBsi3u. buonoruyeckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M TUAPOIU3
HENTHI0B.

benku kak npupogHsle noiaumepsl. llepBuuHas, BTOpHuYHAs M TpeTHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalys, KaueCTBEHHbIE pEaKluu Ha
OenKu.

DKCrepUMEHTAIbHbIE METOJbl M3Y4YEHHUS! BELIECTB M HX IPEBPAIICHUN: pacTBOPEHHUE
0enIKOB B BOJIE, JIeHATypaLusl OEIKOB IpU HarpeBaHMU, I[BETHbIE peakIMM Ha OEJKU, pelIeHue
HKCIEPUMEHTAJIbHBIX 33/a4 IO TeMaM «A30TCOJEp)KALUE OPTraHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHMe OpraHMYECKUX COEANHEHUI.

BbicokomosiekysipHbIe COeJUHEHHUS.

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHSAs MOJIeKyspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALUS U TOJINKOHICHCALINS.

[TonumepHbie MaTepUabl. [Tnactmaccel (monuaTUIIEH, MOJIUIIPOITUIIEH,
HOJMBUHUIXIOPU], HOJMCTUPOJI, HOJMMETUIIMETaKpUJIaT, MOJIMKapOOHATHI,
nosaud THIeHTepedTanar). YTunuzanuus u nepepadoTKa MiIacTHKa.

OnactoMepbl: HaTypalbHbI KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHna: HatypanbHble (XJOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tomumepsl  crenUanbHOrO  HazHaueHus (TedyoH, KeBiap, AIIEKTPOIPOBOJSIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIepUMEHTANIBHBIE METO/IBI M3YUYEHUS BEUIECTB U UX MPEBPAICHUI: 03HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJacCTMacC, KayudyyKOB, pelIeHue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHue IJIaCTMACC U BOJIOKOHY.

Pacuérnebie 3anaun.

HaxoxxneHnne MoJeKyssipHOW (OpMyJIbl OPraHHMYECKOro COEJUHEHHUS I10 MAacCOBBIM
JOJIIM ~ JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJIEHUE MOJIEKYJISIpHON (popMyIbl
OpPraHUYeCKOTo COeIMHEHHS 10 Macce (00bEMY) MPOAYKTOB CrOpaHUs, MO KOJIMYECTBY BEIIECTBA
(Macce, 00bEMY) IPOAYKTOB pEaKIMU W/WIIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpPHOI
(GopMysBl OPraHMYECKOro BEIIECTBA HAa OCHOBE €ro XMMHMYECKMX CBOMCTB WM CIOCOOOB
MOJTy4€HUs, OTIPe/IeTICHUE TOJIU BbIX0/1a MPOAYKTA PEAKIIUN OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3U.



Peanuzanus MexxnpenMEeTHBIX CBS3EH MPU U3yYEHUH OpraHudeckord xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HMCIOJIb30BaHUE KAaK OOMUX E€CTECTBCHHO-HAYYHBIX MOHSATHHA, TaK W
MOHATUH, IPUHATBIX B OTEIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBeHHO-HAYYHBIC TMOHSTHS: SIBICHUE, HAYYHBIH (DAaKT, THIOTE3a, TEOpHUs,
3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJEIUPOBAHUE.

®uzuka: martepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYyJa, JHEPreTUYECKHit
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3NYCCKUE BEITHYMHBI,
€MHULIBI U3MEPEHUs1, CKOPOCTb, SHEPI U, Macca.

buonorus: xierka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTIIEBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

I'eorpacdus: mose3Hble UCKOMAaeMble, TOTLTUBO.

TexHonorus: TmHUINEBbIE NPOAYKThI, OCHOBBI PAIMOHAIBLHOTO MHUTAHUS, MOIOIINE
CpelCcTBa, MaTepralbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 kaacc

Oo01masi u HeopraHm4yeckasi XuUMHUs

Teoperudeckne 0CHOBbI XMMHH.

Atom. CocraB aTOMHBIX saep. XuMmMuyeckuil sneMmeHT. W3otombl. CrtpoeHue
JJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC UWCIIA. DHEPreTHYECKHE YPOBHH U IOAYPOBHH.
Atomubie opOutamu. Knaccudukanuss XUMHYECKHX dIIEMEHTOB (S-, p-, d-, f-amemenTsr).
Pacripenenenuie 37€KTPOHOB 1O aTOMHBIM OpOUTANIAM. DJIEKTPOHHbIE KOH(UIypaluud aTOMOB
9JIEMEHTOB TMEpPBOrO—4ETBEPTOrO TMEPUOJAOB B OCHOBHOM U BO30YXKAEHHOM COCTOSIHHH,
AJIEKTPOHHBIC KOHPUTYPALIUHA HOHOB. DJICKTPOOTPUIIATEIIEHOCTD.

Ilepuonuueckuit 3akoH W llepuomnyeckas cucTeMa XHUMHUYECKHX »3ieMmeHToB J[.H.
MenneneeBa. CBsi3b nepHOaWYECKOro 3akoHa W [lepmoamueckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBHIX M CIOXHBIX BEHIECTB MO TPyIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneesa.

XuMudeckas CBSI3b. BUIBI XUMHYECKOM CBS3HM: KOBaJCHTHAs, MOHHAS, MeTaJJIMdecKas.
Mexanu3mbl 00pa3oBaHMs KOBAJIGHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEprus
U juiiHa cBs3u. [lonsipHOCTD, HANIPABIEHHOCTh U HACKHIIIAEMOCTh KOBAJIGHTHOM CBsi3U. KpaTHbie
cBs3u. Bogopoanas cBsi3b. MeXMONIEKYISIpHbIE B3aUMOIEUCTBUSL.

BajieHTHOCTP UM BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHON CTPYKTYPHI
MOJIEKYJI C MX T€OMETPUUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN HJIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenne o0 KOMIUIEKCHBIX coelMHEHHsX. (CocTaB KOMIUIEKCHOTO HOHa:
KOMILJIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAYe€HHWE KOMIUIEKCHBIX coenuHeHud. [loHstue o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJIEKYJSIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHS. THIMBI KPUCTATTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o pucnepcHbix cucremax. Mcrtunabele pactBopbl. [lpencraBienue o
KOJUTOMIHBIX pacTBopax. CrocoObl BhIpaKEHHS KOHIIGHTPAIMH PacTBOPOB: MaccoBas IO
BEIIIECTBA B PAaCcTBOPE, MOJIApHAsi KOHIICHTpaius. HachIleHHbIe U HEHACHIIIICHHBIE PACTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparsi.

Knaccudukanmss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BeEIIeCTB. TpUBHAIBHBIC HA3BAHUS
OT/IENIbHBIX MPEJCTAaBUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKHMX peakiuil B HEOPraHUYECKOM W OpPraHuYecKOoW XHMMHHU.
3aKOH COXpAaHEHUs MacChl BELIECTB; 3aKOH COXPAHEHHWS M MPEBpaIleHUs SHEPruu Mpu
XUMUYECKUX peaknusax. TemmoBbie 3(PPeKThl XUMHUYECKHUX peakiui. TepMOXuMHUYECKHe
ypaBHEHHUS.



CKOpOCTh XMMHUYECKOM peakIuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (pakTopoB. [ 'oMOreHHBIC
U reTeporeHnbie peakuuu. Katanus u kataam3aropsl.

OOpatumble u HeoOpaTHMble peakiuu. XuMHYecKoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecus. DaKTOphl, BIMUSIOUIME HA TOJOKEHHUE XUMHYECKOTO PaBHOBECHSI:
TeMIeparypa, JaBJICHHE U KOHIIGHTpAIlMM BEIIECTB, ydacTBYOHMX B peakuuu. [Ipuniun Jle
[Tarensbe.

Onexktponutuyeckas auccouuanus. CuipHble U cinalble  37eKTpoiauThl. (CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHas, 1IejouyHas. BomopoaHslii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OKUCTUTENb U
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHHs. BakHeiline OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OajlaHCca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

DKCrepuMEHTAIbHBIE METOJIbI WM3Y4YEeHHsI BEIIECTB M HUX IMPEBPALCHUIl: pa3oKeHue
NEepOKCHJa BOJOpOJAa B MPUCYTCTBUU KaTaIU3aTOPa, MOJEIU KPUCTAIUIMUECKUX PEIIETOK,
MPOBEJCHUE pEaKIuid HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIBIO
WHMKATOPOB, M3yUYCHUE BIUSHUS Pa3INYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEAKITUU U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tonoxxenue HemetaysioB B llepumonuyeckoil cucreme XuMu4yeckux siaemeHToB JI.U.
MenzeneeBa U OCOOEHHOCTM CTPOEHHMS MX aromoB. Puiznyeckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bonopon. [onyuenue, Gpusndeckre U XMMHUYECKHE CBOMCTBA: PEAKIMK C METAIAMH U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIC CBOMCTBA. [ puabl. TOMINBHbIE 3JIEMEHTHI.

lamorensl. Haxoxxaenue B mpupojie, CrocoObl MOMy4YeHUs, (PU3MUECKUEe W XUMHUYCCKUC
cBoiictBa. ['amoreHoBozoponbl. BaxHeilmue KuciopoicoaepKaliue COSIUHEHHUS TaJOreHOB.
JlaGopaTopHble W MPOMBIIIIIEHHBIE CIIOCOOBI MOTyYeHUs rajoreHoB. [I[puMeHeHne rajJoreHoB u
HUX COeIUHEHUH.

Kucnopon, o3oH. JlabopatopHble U MPOMBIIIJIEHHbIE CIOCOOBI MOJYYEHHUSI KHUCIOPOAA.
Ouznyeckue U XUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga M o030HA. OKCHABI U
TIEPOKCHUJIBI.

Cepa. Haxoxmenue B mpupojae, CrocoObl TonyueHus, (u3nueckue U XUMHUYECKUE
cBoiictBa. CepoBogopon, cynbdunasl. Oxeup cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOUl KucioThl. [IpumeHeHHe cepbl U e€
COCTUHEHUN.

A3zor. HaxoxnaeHue B TpuUpojie, CHOCOOBI MONyYeHUs, (PU3UYECKHe U XHUMHUYECKUe
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas W a30THAs KHUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a30Ta M €ro coequHEeHH. A30THbBIE
yaoOpeHwusl.

dochop. HaxoxaeHue B mpupojie, CrocoObl MOTy4YeHHs, (GU3MUECKUEe U XMUMHUYECKUE
cBoiictBa. Dochuasr u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJu.
[Tpumenenue pochopa u ero coenunenuit. @ochopHsie yaA0OpeHHUs.

VYrnepon, HaxoXaeHHE B TpUpoae. AJutoTpomHble Moaudukanuu. Ddusmdeckue u
XUMHYECKHE CBONCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriiepogoM. Oxcun yraepona(ll),
okcun yriaepoaa(lV), yrombHas kuciora m e€ coid. AKTMBUPOBAHHBIA YTOJb, aICOPOITHSI.
Oymnepensl, rpadeH, yriepoaHble HaHOTpYyOku. I[IpuMeHeHHWE MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COSAMHEHUIA.

Kpemuuii. Haxoxxnenue B mpupoje, cocoObl MOTy4YeHHs, PU3NYeCKre U XUMHUYECKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHHUs U ero
coenuHeHuil. CTEKI10, €ro Nojay4yeHue, BUJIbI CTEKIIA.



[Tonoxenne w™eramoB B Ilepuogndeckoil cuUCTEME XUMUYECKHX  AJIEMEHTOB.
Oco0eHHOCTH CTPOEHUSI 3JEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue duznueckue
cBoiicTBa MeTaioB. [IpuMeHeHne MeTamioB B ObITY U TexHUKe. CIlIaBbl METAJIOB.

DNEKTPOXUMHUYCCKHIA Pl HampspKeHW MetauioB. OOmue crnocoObl  TONydeHUs
METAJIJIOB: TUAPOMETAIUTYPTHUS, TUPOMETAILTYPIusi, aeKkTpomeTautyprus. [lonstue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

Obmas xapakrepuctuka metamuioB |A-rpymnmel [lepuonnyeckoil cucTeMbl XUMHYECKHX
aneMeHTOB. Harpwii u kanuii: monydeHnue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA, PUMEHEHUE
MPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapakrepuctuka MeTauioB |IA-rpynmer [leproguueckoil CUCTEMBI XUMUYECKUX
9JeMEeHTOB. Maruuii ¥ KanblMii: TMoJdy4yeHue, (QU3NYecKue U XUMHYECKHE CBOMWCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeAnHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHuil: nosydyeHue, Gpusndeckrue U XMMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTOTrO
BEIIECTBA M €ro coeAnMHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MetauioB moOouHbsix moxarpymm (b-rpymm) Ilepumoamueckoit
CUCTEMbI XUMUYECKUX JIEMEHTOB.

duznyeckue 1 XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHU. OKCUABI U THIPOKCHIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auXpomarbl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[TosrydyeHue ¥ npuMeHeHHe XpoMa.

Ouznyeckue W XMMUYECKHE CBOMCTBA MapraHila M €ro CoeJuHeHuil. Baxkneiimue
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTEIbHbIE CBOWCTBA.

du3nyeckrue 1 XMMUYECKHE CBOICTBA Xkele3a U ero coeAuHeHUH. OKCuabl, TUAPOKCHIbI
u conu xene3a(ll) u xeneza(lll). [lonyyenune u npuMeHeHue xele3a U ero CIIaBoB.

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA Meanum H €€ coenuHeHui. llomyyenue wu
IIPUMEHEHNE MEIU U €€ COCTMHEHU.

[uuk: momydyeHue, (Qu3MUECKHE W XUMHUYECKHE CBOMCTBAa. AMpOTEpHBIE CBOWCTBA
OKCHJAa M THAPOKCHJA IIMHKA, THIPOKCOKOMIUIEKCHI LHMHKA. I[[pUuMeHeHHe LHMHKa U €ro
COCTUHEHUH.

DKCIEepUMEHTAIbHBIE METOJAbl M3YyYEHMsS BEIIECTB W MX IMPEBpAllleHUIl: H3y4YeHHE
00pa3IoB HEMETauIoB, TOpeHue cephl, (ochopa, xKenesa, MarHusg B KUCIOPOJAE, M3YUEHUE
KOJUIeKUMU «MeTamibl U CIJIaBb», B3aUMOJEHCTBHUE IIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOYKHO HCIIOJIb30BAHME BUEOMATEPHUATIOB), B3aMMOJEHCTBHE LIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIOT U IIEJ0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUue SKCIEPUMEHTANIBHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeAMHEHUs», «A30T U Qochop U ux coeAMHEHUD», « MeTallIbl TJIaBHBIX TOATPYII,
«Mertanibl MOOOYHBIX MTOATPYIII.

XUMUSA U )KU3Hb.

Ponp xuMuu B o0ecrieueHnr YCTOWYMBOTO pa3BUTHI YenoBeuecTBa. [IoHITHE 0 Hay4YHBIX
MEeTOJaX IMO3HAHUS M METOJOJIOTMM HAy4yHOro uccienoBaHus. HayuHble NpUHIUIBI
OpTraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYYEeHUs Ba)KHEHIIIHX
BElIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblnieHHbIe
CHOCOOBI MOJTYYEHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’KaIoIlel cpenbl U
ero mocyuencTus. Posb XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

Xumusi U 3710poBbe 4yenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuiia HMCIOIB30BAHUS
JIEKapCTBEHHBIX MperapaToB. Poyib XUMUN B pa3BUTHU MEIUITUHBI.

XuMUS THIIK: OCHOBHBIE KOMITIOHEHTHI, TUIIEBbIE J00aBKU. Poibh Xxumun B obecriedeHnn
MMUIIEBOX O€30IMacHOCTH.



Kocmernueckne m mapdromepubie cpenactBa. beitoBas xumus. I[lpaBuna Ge3omacHOro
UCTIOJIb30BaHUS TPENapaToB ObITOBOM XMMHUU B IIOBCETHEBHON JKU3HU.

XuMHMsl B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepUaibl (LIEMEHT, OETOH).

XuMus B ceNbCKOM X03siicTBe. Opranndyeckne 1 MUHEPaJIbHbBIE YA00pCHHUS.

CoBpeMeHHBIE KOHCTPYKLIIMOHHBIE MaTepHallbl, KPAaCKH, CTEKJIO, KepaMHuKa. Marepuaibl
JUIst 31eKTpoHUKU. HaHoTexHOnornu.

Pacuérnble 3anaun.

Pacuérbl: maccel BemiecTBa uin 00bEMa ra3zoB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYACTBYIOIMX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) IMPOJYKTOB DPEAKLMH, €CIM OIHO W3 BEIIECTB MMEET MPHUMECH, Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTA PEaKLUH, €CIi OJHO M3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OonpeAen€éHHON MacCOBOM JIOJEd PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHLEHTPAllUU BEILECTBA B PAacTBOPE, IOJIA BBIXOAA NPOAYKTA PEAKUUH OT TEOPETUYECKU
BO3MOKHOTO.

Me:xnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMETHBIX CBA3EH MPU M3YYEHUU OOIIEl U HEOPraHMYECKONH XUMUH B
11 xyacce ocyIIeCTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHI,
TaK U NOHSTUN, IPUHATHIX B OTJEJIbHBIX [IPEIMETaX €CTECTBEHHO-HAYUYHOT'O LIUKJIA.

OOw1e ecTeCTBEHHO-HAyuYHbIe MOHSATHS: SBJICHUE, Hay4HbIH (akT, rumoresa, Teopus,
3aKOH, AaHajHh3, CHHTE3, KiIacCU(pUKAIMsI, TEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®dusuka: mMarepus, MUKPOMHUpP, MAaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHTPOH, HOH,
U30TOIBbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUIl YpOBEHb, BEILIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHWE BEUIECTBA, WACAIBHBIN Ta3, (U3UYECKUE BEIMYUHBI, E€IUHUIIBI
U3MEpEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kmerka, opraHu3M, -5KocucTeMa, Ouocdepa, MerTabonu3M, MaKpo- H
MHUKpPORJIEMEHTBI, OENKH, JKUPbI, YIJIE€BOAbI, HYKJIEHHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOILINBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIIEHHOCTh, METAJUTYPrusl, CTPOUTEIbHbBIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE TPOMU3BOJCTBO, IMHINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHX [Ipenaparos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAs IIPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.

IInanupyeMble pe3yiabTaTbl OCBOCHHS NMPOrPaMMbl MO XHMHH Ha Yriy0JeHHOM
YPOBHe cpeHero odmero o0pasoBanus

JInuHOCTHBIE pe3yJIbTaThI

B cooTBeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3ysnbTaTOB OCBOEGHMs NpeaMmeTa «XHMHs» Ha YPOBHE CpeJHEro ooumero oobpazoBaHus
BBIJICJIEHBI CJIEAYIOIIME COCTABIIAIONINE: OCO3ZHAHUE OOYYaIOUIMMHUCS POCCUHMCKOM IpaXkIaHCKON
UJCHTUYHOCTU; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBHJIaMH W HOPMAaMM TOBEIEHUS; HaJIUuue
IIPAaBOCO3HAHUS, HKOJIOTHYECKOM KYJIbTYpBI; CIIOCOOHOCTh CTaBUTh LEJU U CTPOUTH KU3HEHHBIE
TUTaHBI.

JIMYHOCTHBIE PEe3yJbTAThl OCBOCHUS MpeaMeTa « XUMHsD» OTpa)xaroT cOPMHUPOBAHHOCTH
OTIbITa [MO3HABATENBHON U MPAKTUYECKOM JesATeNIbHOCTH 00y4YaroluXcsl B MPOIecce peann3anuu
00pa3oBaTeNbHON JAEATEIbHOCTH.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa « XUMUS» OTpaxaroT cOpMUPOBAHHOCTD
OTIbITA TO3HABATEILHON U MPAKTHUECKON JEATEIIbHOCTH 00YYaIOIIMXCs B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM 1eATEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpamIaHCKOTO BOCIUTAHMS



0CO3HaHHUs 00YYaIOIIMMUCS CBOMX KOHCTUTYIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKECHUS
K 3aKOHY U MPABOIOPSAKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXJIWYHOCTHBIX OTHOLICHHUHA B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JIEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHHMMAaTh W MPHUHUMATh MOTHBBI, HaMEPEHMsI, JIOTUKY W apryMEHTbI
JIPYTUX MPU aHATU3€ PA3IMYHBIX BUJIOB yUeOHOM 1€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIICHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEAMIO OTECYECTBEHHOM
XUMUU;

YBOXECHHUS K TMPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTHYECKOTO MPHIOKCHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKU €CThb pe3yJbTaT JIUTENbHBIX HAOIIOACHUIA,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca W I[I03HABATENIbHBIX MOTHBOB B IOJIYYEHHU U TMOCIEAYIOIIEM AaHAJIU3€
nH(OpMaIK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYyallMH, CBSI3aHHbIE C XUMHUYECKUMHU SBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJICHHUE M TOCTYNKH CBOUX TOBAPHUIICH C TMO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIECTBUM MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUS IIEHHOCTEH 370poBOoro M Oe3omacHOro oOpas3a XU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U NMCUXUIECKOMY 37]0POBBIO;

coOroieHus mpaBuil 0e30MacHOro OOpalleHUs] C BEIIeCTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HH, B TPYAOBOU JEATEIHHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBWJI WHIUBUIYaTbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JTIOJCH;

OCO3HAHUS TOCJIEICTBUN W HEMPHITHS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4YEOHO-HCCIIEAOBATEIbCKON JIESITEIbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YyYacTHE B pEHICHWHW MPAKTUUYECKUX 3a]ad COIMATbHOMN
HAIPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQPECCUi pa3IMuHOTO poja, B TOM UHKCIE HA
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaKEHUS K TPYIY, JIOISIM TPYJla U Pe3yJIbTaTaM TPYA0BOH JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIbHONH TPAEKTOPUU OOpa30BaHUSA,
Oynymieit mpodeccuun u peanns3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEelH 00IIIeCcTBa;

6) 3K0JI0rMYeCKOr0 BOCIIMTAHMSI:

9KOJIOTHYECKHU 11eTIECO00PA3HOTO OTHOIICHHSI K IPUPOE KaK HCTOYHHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MMOHUMAaHHUS TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIIeM, BIUSHISI IKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUs HEOOXOJUMOCTH UCTIOIB30BaHUS JOCTHKEHUN XUMHH TSI PEIICHUS BOITPOCOB
ParMOHAITBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOT'O HEMPHUATHS IAEHCTBUHM, MPUHOCAIIUX BPENl OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHUS MPOrHO3UPOBATH HEOJATONMPUATHBIE SKOJOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Usl PA3BUTOrO SKOJOTUYECKOTO0 MBILIUICHUS, IKOJIOTHYECKON KYyJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIILHON, KOMMYHUKATUBHOHN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HIEeHHOCTH HAYYHOI'0 MIO3HAHUS:

MHpPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKu U
00OLIECTBEHHON IIPAKTHUKH;

MOHUMAaHUS CleUM(UKN XUMUU KaK HayKd, OCO3HAaHHUA €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYIKaIOIIeM
MHUpE KaK O €QUHCTBE IMPUPOJbl U YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
petieHun mTpo0IeM COXpaHeHUsT TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYUMOCTH XMMHHU JAJII COBPEMEHHOW IUBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHAIbHOU
KyJbTYpPBI, B PELICHUH II00ATBHBIX TPOOJIEM YCTOHYMBOIO PAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOIA,
OSHEPreTUYECKOM, TMHUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny YCIOBHM YCIEUTHOTO TPyAa U SKOJOTHYeCKH KOM(GOPTHOM KU3HU KaKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIL30BATh MOMyYaeMbIC 3HAHHMS JIJIS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYXKAIOIIEro MHpa U MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHUS JieJaTh 000CHOBAHHBIE 3aKJIFOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMUXCS TAHHBIX
C LEJbIO MTOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUS
po0JieM B peanbHBIX )KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEephIBHOMY OOpPa30BaHHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMM TI0O XUMHH B COOTBETCTBUM C >KHU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOGHHOCTSIM TpyJda B pa3IuyHbIX cdepax mnpodecCHOoHaTbHOU
JeATEeIbHOCTH.

MeTanpeameTHblie pe3yabTaThl

MeranpeameTHble pe3yJbTaTbl OCBOEHHUSI MPOTpaMMbl IO XMMHHU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBIE IS (DOPMHUPOBAHMSI MHUPOBO33PEHUSI OOYHAIOIMIUXCS MEXKIUCIUTUTMHAPHBIC
(MexXTpeaMeTHbIe) O0IIeHAYyYHbIE TTOHITHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTRO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCTIEI0BaHNE, HAOMIOCHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJdbHbIE  y4eOHBICE  JACHCTBUA  (TIO3HABATENbHBIE,  KOMMYHHKATHBHBIC,
perynatuBHble), obecreunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpPaMOTHOCTH U
COIMATbHOM KOMIIETEHITUN O0YJarOITXCsl;

CIOCOOHOCTh ~ OOYYaloIIMXCsS  HMCIONB30BaTh  OCBOEHHBIC  MEXIUCIUIUIMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Y4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUeOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEUCTBUSMU.

IMo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiCTBHS

1) 6a3oBble JIOTHYeCKHE TeiCTBUSA:



CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyaJIM3HpOBATh MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

OIpENeNIATh LEIU JEATENIbHOCTH, 33a/JaBas IMapaMeTpbl U KPUTEPUM HUX JIOCTUIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSIMU;

UCIOJb30BAaTh IPU OCBOEHMM 3HAHUN NPUEMBI JIOTMYECKOTO MBILIUICHUS: BBIIEIATh
XapakTepHble TNPU3HAKK TIOHSATHM W yCTaHaBIMBaTb UX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOLUE MTOHATUSA AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBaHMS W KPUTEPUH ISl KIACCU(HUKAIMHM BEUIECTB U XHUMHYECKHX
peaKIuii;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3Y4acMbIMU SIBICHUSIMY;

CTPOUThH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, [0 AaHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IIPUMEHSTh B MPOLIECCE MMO3HAHUS UCIOJb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeIH, IPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GOopMysa, ypaBHEHHE XUMHYECKOM peakmuud — TpU pPEHICHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/a4, MPUMEHATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMUUYECKUX PEaKIIUM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TO3HAHUS BEILIECTB M XUMUYECKUX PEaKU;

¢dbopMynaMpoBaTh LENM W 3a7ayd  MCCIEIOBAHUSA, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO c(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIQ/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEACHMSI YUEHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpeTaTh OMNBIT YUYEHHUUYECKOW MCCIEI0BATENbCKOM M TMPOEKTHOM JeATEebHOCTH,
IPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nnpopmaumeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMalLUU (HAYYHO-TIOMYJIsIpHas
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynaMpoBaTh 3ampochl M MPUMEHATh pa3IM4YHbIE METOABI MpPHU TMOUCKE U OTOOpe
uH(popMaluu, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUE€OHBIX 33/1a4 ONpPeeIEHHOIO TUIIA;

pUOOPETaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO (DOpMY MpeCcTaBIeHUs] HHPOPMALIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTOJb30BAaTh HAy4YHBIA S3bIK B KAuyeCTBE CpEACTBa MNpH paboTe € XUMHYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((u3UYecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (opMyJibl, aO0OpeBHaTyphl, HOMEHKJIATYpPY; MCIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE
CpeJICTBA HArJISAHOCTH.

KoMmyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIE JCHCTBHUSA:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOM TEMbI B X0/1€ Uajora W/Wiu JUCKYCCHUH,
BBICKa3bIBaTh HJI€H, (POPMYJIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;



BBICTYNAaTh C MPE3CHTALUEN PE3yJbTATOB MMO3HABATEIBHON JAESITEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU I[PU  BBIIOJHEHUH XHUMHYECKOIO
9KCIIEPUMEHTA, TMPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOrO MPOEKTa, W (POPMYIHPOBATH BBIBOJBI IO PE3yJbTaTaM IMPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHUS IMO3ULIUHN B X0Z€ 00CykKIeHU U OOMEHAa MHEHUSIMH.

PeryasituBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBUA:

CaMOCTOATENIbHO IUIAHUPOBATh U OCYIIECTBIIATh CBOKO MO3HABATEIBHYIO IESTEIbHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpUTM JEUCTBUN NPU BBHIMOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ YYETOM MOTYyYEHUS] HOBBIX 3HAHUH O
BEILECTBAX M XUMHMUYECKUX PEAKLMIX; OCYIIECTBIIATh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE
caMOaHaJIN3a U CAMOOLICHKHU.

IIpeameTHbIE pe3yibTaThI

[IpeameTHbIC pe3ynbTaThl OCBOCHUSI TPOrPAMMBI 110 XUMHUH Ha yTriayOJEHHOM YpOBHE Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHenuduueckue s y4eOHOro mpeamMera
«XuMUs» HAy4dHBIC 3HAHMS, YMEHHUS M CHOCOOBI ACHCTBUU MO OCBOCHMUIO, MHTEPIPETALNH U
peoOpa3oBaHUI0 3HAHUM, BUJBI JESTEIBHOCTH MO MOJYyUYEHUIO HOBOTO 3HAHMS M MPUMEHEHHIO
3HAaHWA B Pa3jIMYHBIX YYCOHBIX CHUTYyalHsX, a TaKKe B PCATbHBIX JKU3HCHHBIX CHTYAIlHsX,
CBSI3aHHBIX C XMMHUEH. B mporpamme mo XMMuM IpeIMETHbIE PE3yJbTaThl IPEICTABIICHBI IO
rojam U3y4eHHUSI.

10 kiace

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHnuyeckasi XuMUs OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAUYEHWU OPraHUYECKON XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ POJid B 00CCIICUEHUH YCTOMUMBOIO Pa3BUTHUS YEJIOBEUECTBA B
pelIeHrur MPoOIeM IKOJIOTUYECKOM, IHEPreTUYecKOl M MUIIEeBON O0€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpPHAJIOB, HOBBIX HCTOYHHKOB JHEPruH, B OOECICUEHUU
paIoHaIBHOTO TPUPOJIONIONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYPHI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollnue
MOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00ojoYka aroma, S-, p-, d-
aTOMHBIE OpOWTAIU, OCHOBHOE M BO30YXIAEHHOE COCTOSHMS aToMa, THOPUAM3AIMS aTOMHBIX
opOuTanel, MOH, MOJIEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIApHAs Macca, MOJIAPHBI O00BEM, YIJIEPOJAHBIA CKEJeT,
byHKIIMOHAIbHAS TPYINa, pajuKai, CTPYKTypHble (Qopmyibl (pa3BEpHYTHIC, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (TeoMEeTpHYecKasi, ONTHUYECKas),
MU30MEPBI, TOMOJIOTUYECKUHN Psii, TOMOJIOTH, YIJIEBOLOPO/bI, KUCIOPOI- U a30TCOAEpKAIIUe
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMS; TEOpUH, 3aKOoHBI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOeHUs
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpPaHEHHUS U TIPEBpAICHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHHUS, JIKAIIHNE B OCHOBE IMOHUMaHUSA
MPUYMHHOCTH M CHCTEMHOCTM XHUMHWYECKHX SIBJICHUM; IPEACTABICHUSA O MEXaHU3Max
XAMHYECKUX pEaKUuid, TEPMOJUHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTIX MX
MPOTEKaHUs, O B3aUMHOM BIHMSHHH aTOMOB W TPYII aTOMOB B MoOJIeKyJaX (MHAYKTUBHBIH U
Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBeACHHS O CBOWMCTBAX,
cocTaBe, OMyuYeHUH U 0€30MaCHOM MCIOJB30BaHNN BKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
W TPAKTUYECKOW JIEATETbHOCTH YeJIOBeKAa, OONMX HAyYHBIX MPUHIHMAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIA, TEPEPadOTKH HEPTH);



chOpPMUPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapaKTepHble  MPU3HAKK  TOHSITHH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIH30BaTh COOTBETCTBYIOUIME IOHSATHS TPH ONHUCAHUU
COCTaBa, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh  XMMHUYECKYI0 CHMBOJIUKY JUIS COCTABIIGHHS MOJIEKYJISIPDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKUX BEUIECTB;

COCTaBJSATh ypaBHEHUS XUMHYECKMX pEaKIUid M  PacKpblBaTh MUX CYIIHOCTb:
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IOCPEICTBOM  COCTABIICHHUS  AJIEKTPOHHOTO
OanmaHca ATHX peakuuid, peakiuil HMOHHOrO oOMeHa MyTEM COCTaBJICHHUS UX TMOJHBIX U
COKpAIlEHHBIX HOHHBIX YPAaBHECHMIA;

W3rOTABIIMBATh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB JJIsi WJUIIOCTPAlUU UX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHS;

chOpPMUPOBAHHOCTh ~ yYMEHHMI:  yCTaHABIMBaTh  MPUHAMJICKHOCTh  H3YyUEHHBIX
OpPraHMYECKHUX BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPEACNEHHOMY Kiaccy/TpyIine
COeIMHEHUH, TaBaTh UM Ha3BaHUs 1o cucremarndeckoir Homenkinarype (IUPAC) u npuBoauts
TPUBHAJbHBIC Ha3BaHUS IS OTAENBHBIX IPEACTAaBUTEICH OPraHMYECKUX BEIIECTB (ITUJICH,
alleTHIICH, TONYOJ, TJIUIEPUH, dTUICHTIUKONIb, (peHon, GpopMalbaerus, aleTaabIeru, aleToH,
MypaBbHHAS KHCJIOTA, YKCyCHasi KHCJIOTa, CTEApUHOBAsA, OJICMHOBAs, MaJIbMUTUHOBAS KHCIIOTHI,
[JIMLMH, ajJaHWH, MalbTo3a, (PYKTO3a, AHWIWH, AUBUHWI, W30IPEH, XJIOPOIPEH, CTUPONI U
JpyrHe);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENEIsTh BHUJ XHMHUYECKOW CBA3M B OpPraHHMYECKHUX
COeIMHEHUSX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTHh MOJIOKEHUS TEOPUU CTPOCHHS OPraHHYECKHUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCT, YMEHHU XapaKTE€pPHU30BaTh COCTaB, CTPOCHHE, (U3WYECKHE W
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTaBUTENEH pa3INnYHBIX KIACCOB OPTAaHUYECKUX BEIIECTB:
QIKAHOB, NWKIOAJIKAHOB, aJKEHOB, AJIKATUCHOB, aJKWHOB, ApPOMATUYECKHX YTJIEBOJOPOJIOB,
CIHMPTOB, AJbJETUIIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJMCAXapHIOB),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKAY HHMH YpPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIUi ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (HOpMYIT;

chOpPMUPOBAHHOCTh yMEHHSI TOATBEPKIaTh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3aMHOTO BIIUSTHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

C(OPMHPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO CBHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOObI €ro MepepadoTKM W MPAKTUYECKOe NPUMEHEHHUe
IPOJYKTOB NEPepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUSI CUCTEMOW 3HAHMH O ECTECTBEHHO-HAYYHBIX MeETOax
MO3HAHUSI — HAOJNIOJCHUHN, W3MEPEHHH, MOJICIIMPOBAaHUM, OKCIIEPUMEHTE (peaJbHOM |
MBICTIEHHOM) ¥ YMEHUSI IPUMEHSAThH YT 3HAHHSI,

COPMHPOBAHHOCTh YMEHHUS TPUMEHSATh OCHOBHBIE ONEpaIlii  MBICTUTEIHHON
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0O0IeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
NPUYHHHO-CJICICTBEHHBIX CBSI3€H — JIJIsl U3YYCHUSI CBOWCTB BEIIECTB U XUMUYECKUX PEaKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHIA: BBISBIISITh B3aMMOCBSA3b XUMUYECKHUX 3HAHUH C MOHSATUSIMU
U TPEICTaBICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX TPEIAMETOB s 0ojee OCO3HaHHOTO
MOHMMAHUS CYIIHOCTH MaTepUaTbHOTO €AMHCTBA MHUpPA, UCHOIH30BaTh CHCTEMHBIE 3HAHHS IO
OpPraHWYeCKON XUMHH Il OOBSICHEHHS U TIPOTHO3HPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOAY;

C(OPMHPOBAHHOCTh YMEHHM: TPOBOAWTH PACUETHl IO XHMHUYECKHM (POpPMyIaM H
YPaBHEHUSM XHMHUYECKUX PEAKIMA C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHH (Macca, 00bEM



ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0O XMUMHUYECKON (DOPMYIBl BEIIECTBA IO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;
c(hOPMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIM3UPOBATh M OIICHUBATH C MO3UIUI
9KOJIOTHYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM W IMPOMU3BOJCTBEHHOM AESITENLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIeCTB, HCIOJIb30BaTh IMOJIYYEHHBIC 3HAHUS A
MPUHSITUS TPAMOTHBIX pEIIeHUN TPOOJIeM B CUTYyalUsIX, CBI3aHHBIX C XMMHUEHH;
c(hOpPMUPOBAHHOCTh YMEHHIA: CAMOCTOATEIHHO IUIAHUPOBATH U MPOBOJUTH XHUMHUYECKUN
9KCIIEPUMEHT (ITOJIy4eHUEe U U3y4YeHHEe CBOMCTB OPraHN4YeCKUX BELIECTB, KAUECTBEHHbIE peaKluu
YIJIEBOJOPOAOB pAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYEeCKUX BELIECTB,
pellleHne HSKCHEPUMEHTANbHBIX 3a/ad [0 pPAClO3HABAHWIO OPraHUYECKHX BEIIECTB) C
coOmo/ieHreM TpaBuwil  Oe30macHOTO  oOpamieHWst C  BEUIeCTBAaMU U JIADOPAaTOPHBIM
o0opyzaoBanueM, (GOpMyIUPOBAaTh LENb HCCIEIOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
pe3yabTaThl SKCIIEPUMEHTA, AHAJIM3UPOBATH U OIIEHUBATH UX JOCTOBEPHOCTH;
c(hOpMUPOBAHHOCTh YMEHUH:

coOoIaTh MpaBmiia dKOJIOTMYECKH IIEJIECO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LIEJAX COXPAaHEHUS CBOETO 3J0pPOBbs, OKPYXKAIOIIEH NPUPOIHON Cpelbl U
JTOCTHXKCHHS €€ YCTONYMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTh TOKCHMYECKOTO JEHCTBUS HA JKUBBIE OPraHU3MBbl ONpPEAESIEHHBIX
OPraHUYEeCKHX BELIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAJIM3UPOBATh  IEJIECOOOPAa3HOCTh  MPUMEHEHHs]  OPraHMYeCKHUX  BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IIeJICHANPABICHHBI MOUCK XHUMHYECKON
uH(pOpMallMy B pa3jIMYHBIX MCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoi uHGpopMmanuu, VHTEpHET U [Apyrue), KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopmaruio, nepepadaThiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C MOCTABICHHON y4eOHOMU
3a7a4ei.

11 kaace

[IpenMeTHbIe pe3yibTaThl OCBOCHUA Kypca «OOmas u HeopraHudeckas XUMHsD
OTpaXkaroT:

cOPMUPOBAHHOCTh  MPEJCTABICHUM: 0  MarepuaJlbHOM  €QUHCTBE  MUDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBICHUN TIPUPOBI, O MECTE U 3HAYEHUU XUMHH B CUCTEME
€CTECTBEHHBIX HayK M €€ poiu B 00eCreYeHHH yCTONYMBOTO PAa3BUTHS, B PEIICHUU MpobdieM
AKOJIOTUYECKOM, IHEPTrEeTUUECKON M MUIIEBOM O€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MATEpUANOB, HOBBIX HCTOYHHUKOB OJHEPrHMH, B OOECIEUECHUU pPALHUOHAIBHOTO
MIPUPOIOTIONB30BaHMs, B GOPMUPOBAHUH MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKXKe
HKOJIOTMYECKA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpefie;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollne
MOHSITHUS — XUMUYECKUH DIIEMEHT, aTOM, PO aTOMa, H30TOIbI, AIEKTPOHHAsI 000I04YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYKIAEHHOE COCTOSIHHS aroma, THOpHIH3aIius
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUTMYecKas, BOJOPOJIHAS),
KpUCTAJUITMYECKasi pelETKa, XUMHUYECKas pPeaklus, PacTBOp, SJIEKTPOIMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAs ~ JUCCOIMAINS, CTEMEeHb JUCCOIMAIIMU, BOJOPOIHBIA  IOKA3aTellb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM d(h(PEKT XMMHUUECKON peakinu, CKOPOCTh XHMHUECKON
peaKiuy, XUMHUYECKOE pAaBHOBECHE, TEOPHUHM H 3aKOHBI (TEOpUsl IJICKTPOJIUTHUECKON
aucconumanuu, nepuoaudeckuid 3akon J[.M. MenaeneeBa, 3aKOH COXpaHEHMsI MacChl BEILECTB,
3aKOH COXPAHECHHS W TMPEBpAIICHUS YHEPTUU MPH XUMUUYECKHX PEAKIUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOLIUX MAacCC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHUH,
MHPOBO33PECHUYECKHE 3HAHUsA, JIEKAIHEe B OCHOBE MOHUMAHUS MPUYMHHOCTA M CHCTEMHOCTH
XUMUYECKHUX SIBJIICHHM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,



MOHHO-MOJICKYJIIDHOM M HAaJAMOJIEKYJSIDHOM YpPOBHSX; IPEACTaBICHHS O MEXaHU3Max
XUMHUYECKMX pEaKklUui, TEePMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IIPOTEKaHUsA, O XMMHYECKOM DPABHOBECHH, pacTBOpaXx M  JUCIEPCHBIX  CHCTEMAax;
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH W 0€301MacHOM HCIOJIb30BAHUU
BOKHEHIIMX HEOPraHMYECKUX BEILECTB B OBITY M IPAKTHUYECKOW MAEATENbHOCTH 4YEJIOBEKa,
00LIMX HAyUYHBIX IPUHLUIIAX XUMUYECKOIO IIPOU3BO/ICTBA;

COPMHUPOBAHHOCTL ~ YMEHHUH:  BBUIIBJIATh  XapaKTepHble  NPU3HAKU  IOHSATHH,
YCTaHABIMBATh UX B3aUMOCBA3b, HCIIOIL30BATh COOTBETCTBYIOLIUE IOHATHS IIPU OIMCAHUU
HEOPraHUYECKUX BEILECTB U X IIPEBPALICHUI;

c(OPMHPOBAHHOCTh YMEHHS HCIOJIb30BATH XUMHUECKYIO CUMBOJHKY JJISi COCTABIICHHS
GopMys1 BeIIECTB M YpaBHEHUH XUMHUUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEIIECTB;

C(OPMHUPOBAHHOCTb yYMEHHUS OIpPENENATh BAJIEHTHOCTh M  CTENEHb OKHUCIICHUS
XUMHUYECKUX DJJEMEHTOB B COCIMHEHUSX, BUJ XHMHUYECKOM CBSA3M (KOBAJIEHTHAs, WOHHAs,
MeTaJuIn4ecKas, BOJOPOIHAs), TUIl KPUCTAIIIMUECKON PEIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTH YMEHHSI OOBSCHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJA
XMUMHUYECKON CBSI3U M TUMA KPUCTAJUIMYECKOH peréTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MEXaHHU3Mbl 00pa30BaHMs KOBAJIEGHTHOM CBSI3H;

C(OPMHPOBAHHOCTh YMEHMI: KJIaCCU(PHUIMPOBATh: HEOPraHWYECKHE BELIECTBA IO HX
COCTaBy, XMMHMUYECKHE PEaKLUU [0 PAa3JIMYHBIM NpPU3HAKAM (YUCILy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY 3((eKTy peakuuu, H3MEHEHHIO CTEHNeHEW OKHUCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajlu3aTopa U JIPYrHe); CaMOCTOSITEIbHO BbIOMpAThb OCHOBAaHUS U
KPUTEPHHU IS KJIacCU(UKALMHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh yMEHHUSI PACKPBIBATh CMBICI Tnepuogudeckoro 3akona J[. M.
MenpgeneeBa ¥ JIEMOHCTPUPOBAaTb €0  CUCTEMATU3UPYIOIIYIO, OOBACHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MenneneeBa, UCIONB3Ysl MOHITHUS «IHEPTETUYECKUE YPOBHU», «IHEPreTUUYECKUE NOAYPOBHMY,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE W BO30YXKIEHHOE JHEPreTHUCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHMYECKMX D3JIE€MEHTOB U MX
COEMHEHMH 10 niepuojaM u rpymmam Ilepuoguueckoii cucremsl [. 1. MeHneneeBa, BaJl€HTHbBIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX HJIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOLIME XHUMHUYECKUE
CBOICTBA BEIIECTB Pa3IUYHBIX KJIACCOB, NOJATBEP)KIATh CYLIECTBOBAHME I€HETHYECKON CBA3U
MEX/1y HEOPraHWYECKUMU BEIIECTBAMU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX
peaxuuii;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX
peakIuii MOCPECTBOM COCTABICHHSI SJICKTPOHHOIO OajlaHCca 3THX peakiHif; peakluil HOHHOTO
oOMeHa MyTEM COCTaBJIE€HUS HX IMOJHBIX M COKPAaUIEHHBIX HOHHBIX YpaBHEHHUH; peaxuuil
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U
AITIOMHUHHS);

Cc(OPMHPOBAHHOCT YMEHUS OOBSICHATH 3aKOHOMEPHOCTH HPOTEKAHUS XHMHYECKUX
peakuuii ¢ yd4€TOM HX DSHEPreTHYECKUX XApPAaKTEPUCTHK, XaApAaKTep HM3MEHEHHs CKOPOCTH
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT PA3IMUYHBIX (PaKTOPOB, a TAKXKe XapaKTep CMEIICHUs
XUMHYECKOTI0 PaBHOBECHS 10/ BIUSHUEM BHEIIHUX Bo3aencTBuil (mpunuun Jle latense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BATh XUMUUECKUE PEAKIIUH, JISKAIINE B OCHOBE
MPOMBIIIJIEHHOTO TIOMYyYEHUS CEpHOW KHUCJIOThL, aMMHaka, OOIIue Hay4HbIE MPUHIUIIBI
XUMHUYECKHX TPOMU3BOJCTB; LEIeCO0OpPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3a;



c(OpPMUPOBAHHOCTh BJAJCHUA CHCTEMOIHl 3HAHMW O METOAAaX HAay4YHOTo IIO3HAHUS
SBJICHUM MPUPOJbI — HAOIIOJIEHUE, U3MEpPEHUEe, MOJCIMPOBAHKUE, HKCIICPUMEHT (peajbHbI U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTb 3TU 3HAHUS NPU
OKCIIEPUMEHTAILHOM WCCIEAOBAHUN BEIIECTB M JUIS OOBSCHEHHS XWUMHUYECKHUX SIBIICHUH,
MMEIOIINX MECTO B IPUPOJE, IPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHON KU3HH;

c(hOPMUPOBAHHOCTh YMEHUS BBISBISATH B3aMMOCBSI3b XUMUYCCKUX 3HAHHUH C MOHSATUSIMU
U TPEACTaBICHUSMHU JPYIHMX €CTECTBEHHO-HAyYHBIX MPEAMETOB 1jsi 0ojieeé OCO3HAaHHOIO
MOHUMAaHUS MaTepUAIBLHOTO €IMHCTBA MUDA;

cOpPMUPOBAHHOCTh YMEHHUS TMPOBOJIUTH pacy€Tbl: C HCHOJB30BAHHWEM TMOHATUHN
«MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHIICHTPALMs»; MAcChl BEIeCTBa WJIU
o0béMa raza MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BbEMY OFHOIO U3
YYaCTBYIONIMX B PEAKIMU BEUIECTB; TEIUIOBOTO 3¢ (deKTa peakiuu;, 3HAYCHHUS BOJOPOIHOTO
MOKa3aTessl pacTBOPOB KHUCIOT M IIEJIOYEH C HM3BECTHOW CTENEHbI JTUCCOIMALMHU; MACChI
(00BEma, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEAKIIMH, €CIU OJTHO U3 UCXOIHBIX BEUIECTB JaHO B
BUJIE pACTBOpa C OMNPEACIEHHONM MAcCCOBOM JOJIEH PACTBOPEHHOIO BENIECTBA WM JIAaHO B
U30BITKE (MMEET MPUMECH ); 10JIM BbIX0/1a IPOJAYKTA peakuu; 00bEMHBIX OTHOLLIEHU ra30B;

c(OpPMUPOBAHHOCTh YMEHUI: CAMOCTOATEIBHO IIAHUPOBATH U MPOBOJUTh XUMUYECKUHN
AKCIIEPUMEHT (TPOBEICHNE PEaKIIUii MOHHOTO OOMEHa, MOATBEP)K/ICHNE KaueCTBEHHOI'O0 COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BELIECTB C MMOMOILBI UHAUKATOPOB,
W3YYCHHE BIMSHUS PA3IHYHBIX (AaKTOPOB HA CKOPOCTh XHMHUYECKOH pEaKIMH, peIIeHUe
9KCIIEPUMEHTANBHBIX 337a4u Mo TemMaMm «Mertamib»y U «Hemeramnsl») ¢ coOnogeHreM MpaBHIl
Oe3omacHOro oOpaleHus ¢ BEIECTBaMU U J1aOOpaTOPHBIM 00OpYyIOBaHUEM, (OPMYIHPOBATH
HeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yapTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUI: COOIIIOIaTh MTPaBUIIa MOJIb30BAHUS XUMUYECKOW MOCY 10 U
1abopaTOpHBIM 000pYyAOBaHHEM, OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
M0 BBIMOJTHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, HKOJOTMYECKH IIeTIeCO00pa3ZHOTO
MOBEJICHUsI B OBITY M TPYIOBOM JESATEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/J0POBBS,
OKPY’)KaIOIIe NpUPOAHOW cpeAbl U JOCTHKEHHS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABaTh
OTMaCHOCTh TOKCHYECKOTO JEHCTBHSI Ha XKUBBIE OPTraHU3MBI OINPEACIEHHBIX HEOPTaHWYECKUX
BEILECTB, TOHMUMas cMbIca nokazarens [T1K;

c(hOPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IIEJICHANPABICHHBIH TOUCK XMMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET U apyrue), KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(popMalIrio, TepepadaThiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOU
3a/1a4uen.
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11 kiaace

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
) CTr}I):eHZIe aT;)CMz. lzelznzﬂ:qecmﬁ:cam}l . Butmorexa LOK
: u HOANYECKas CUCTEMAa XUMMUYCCKUX
pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crtpoenue BeniectBa. MHorooopasue 11 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
1.3 X 19 1 3
VIMHHECRHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pasnen 2. Heoprannueckasi xumust
bu6nmoreka [JOK
2.1 H 31 1 3
eMETALIL https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CraIH https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 Metoabl I03HaHUS B XUMUU. XUMHSI U 9 bubmuorexa [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro o paznueny 9
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