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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUU Ha YPOBHE CpPEAHETO 00IIero oopa3oBaHUs pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
@denepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (erepaibHOW  00OpazoBaTeIbHOM
nporpamMmMbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaTM3yIOLIMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPaMMBbl, 1 OCHOBHBIX I0JI0KeHHH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 0011€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HOJIIOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOAMMYIO /ISl afanTaui UX K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKM3HH B COLIMYME, a
TaKXe s NPOAOJDKEHHS OOY4eHHs B OpraHu3alMsx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomoyararomumu nonoxenusmu PrOC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
NOJATOTOBKU BBIYCKHUKOB. CBHUAETEILCTBOM TOMY SIBIISIFOTCSI CJEIYIOLIME BBINOJIHSIEMbIE
IpOrpamMMoil o XUuMHM QyHKIHU:

MH(OPMALIMOHHO-METOUYECKAsl,  peaju3alus  KOTOpod  oOecreunBaeT  IOJydyeHue
NPEICTaBICHUS O IIENSX, COACPIKAaHUM, OOIIeH cTparernu OOy4eHHWs, BOCIIUTAHUS U Pa3BUTHUS
00yyJaroImuxcs CpeICTBAMU IIPEAMETa, U3Yy4aeMOro B paMKax KOHKPETHOTO MPOpuUIIs;
OpraHM3alMOHHO-TUIAHUPYIOIasi, KOTOopas MpelyCMaTpUBaeT OIpeleleHue: IPHUHIIMIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUs! y4eOHOro Marepuania, KOJIMYECTBEHHBIX U
KAYeCTBEHHBIX €r0 XapaKTEPHUCTHK; IOAXO0I0B K (POPMHUPOBAHUIO COJECPKATEIbHON OCHOBBI
KOHTPOJISI M OLIEHKH O0Opa30BaTeNIbHBIX JOCTHKEHUH OO0yJaroImuxcs B paMKax HWTOrOBOM
aTTectaluuu B (opMe €AMHOTO TOCYJapCTBEHHOIO 3K3aMEHa M0 XUMHUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:
yCTaHaBJIMBAaET MHBAPHAHTHOE IIPEIMETHOE CO/Iep KaHNe, 00s13aTeNIbHOE 711 U3YUYEHHUS B paMKax
OTJIENbHBIX MPOQHIIEH, IpeyCcMaTpUBAET pacIpeIeIeHUE U CTPYKTYPUPOBAHUE €0 MO Kilaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

Ta€T MpPUMEpPHOE paclpeesieHne Yy4yeOHOro BPEMEHM, PEKOMEHIYyEeMOIo i H3y4YeHus
OTJENbHBIX TEM;

npeyiaraeT IpUMEpPHYIO MOCJIEA0BaTeIbHOCTh U3yYeHHs Y4eOHOro MaTepuala ¢ yu4éToM JOTUKH
MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBS3€EH;

Ta€T METOJMYECKYI0 MHTEpPIpETaluio Leled W 3ajad U3ydeHus IpeaMera Ha yriayOiaéHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpEIHEro ooiero obpa3oBaHUs,
COJIepKATENbHON  XapaKTepUCTUKH  IUIAHUPYEMBIX  PE3YyJlbTaTOB  OCBOCHUS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaAMMBI CPETHETO OOIIET0 00pa3oBaHusl (JTMYHOCTHBIX, METANIPEIMETHBIX,
OPEIMETHBIX), a TakXke C Y4ETOM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHBIX JEHCTBHN
00y4aromerocsi 1o OCBOCHHIO COEpKaHUS MPEAMETA.

[To Bcem Ha3BaHHBIM MO3UIUSAM B NpPOrpaMMe IO XHMHHU TpPEIyCMOTpEeHa
IIPEEMCTBEHHOCTh C OOy4Y€HHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero ooOpazoBaHus. 3a
npefenaMy  YCTaHOBJIGHHOM MporpaMMod IO XUMHUHM — 00s3aTeNbHONW  (MHBapHaHTHOM)
COCTaBJISIIOLIEH coslep:kaHus yd4eOHOTo mpenMera « XUMUsS» 0CTaéTcsi BO3MOXKHOCTh BBIOOpA €ro
BapUaTUBHON COCTaBIIAIONIEH, KOTOpas JOJKHA OINPEENIATHCS B COOTBETCTBUHU C HAIPaBJICHUEM
KOHKPETHOTO PO OOyICHHS.



B coorBerctBuM ¢ koHuentyaabHbIMM mnojoxeHusmMu PI'OC COO o HazHaueHHUU
npeaMeToB 0a30BOT0 M yriay0iaEHHOTO ypoBHEH B cucTemMe AuddepeHInpoOBaHHOTO 00yUYEHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alyi0 [PEEMCTBEHHOCTH C MOCIHEAYIOIMIMM 3TalloOM IOJIY4YEHUS XHMHYECKOTO
o0pa3oBaHMsl B paMKaxX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHUE TIpeaAMeTa «XUMHUS» OPUEHTUPOBAHO IPEUMYLIECTBEHHO Ha pacIlIUpeHUEe U
yrayOieHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIE ¢ NePCHEKTHBON MOCIEAYIOUIETO IMOIydeHHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO kK TmulaHUpPyeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MpOrpaMMbl CpeIHEro OOIIero 00pa30BaHUS HM3YYEHHE MpeaMeTa «XUMHUS»
OPUEHTHPOBAHO TAKXKE Ha PEIICHHUE 3a/1a4 BOCIIUTAHUS M COIIMATIBHOTO PAa3BUTHUS 00yJarOIIUXCS,
Ha GOPMUPOBAHUE Yy HUX OOIIEUHTENIEKTYAIbHBIX YMEHUM, YMEHUN palliOHATU3AIH Y4eOHOTO
Tpyla ¥  OO0OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, WMEIOIIUX  MEXKIUCUUILTMHAPHBIN,
HaJIIpPEeIMETHBINA XapaKTep.

CocraBisitomiuMu  nipeaMera «XUMHUS» Ha YPOBHE YIIyOJEHHOIO M3y4YEHHS SIBISIOTCS
yrayOnénnele Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpENIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3alMy COJCPKAHUS ITHX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yriay0nEHHOIO YpOBHEHW U3yUEHUS IPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN M YMEHHI, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO M3YyY€HHs IpeAMeTa. JTa CUCTEMA 3HAHUM MOJIy4aeT ONPEeJeiIEHHOE TEOPETUYECKOe
JIOTIOJTHEHHE,  TIO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYHIECTBEHHO  Oonpmmii  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE U3Yy4EHHUS MpeaMeTa odecreueHa
BO3MO)XHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaxX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHMs U YIiyOJeHus MpeACTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs peaKlUii, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoauueckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XUMHUYECKMX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHSIETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUN Npu e€ 00pa3oBaHUU U pa3pyLICHUH, a TaKXe C
TOYKHM 3peHHs MeXaHU3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOIHSIETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AIEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckod XMMHM INpPU PACCMOTPEHHH PEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHUE BOIIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BIIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX Peaklui.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHWEe KYpCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JONOJHEHUH K o0Iel crucTeMe IpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIHMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TMpeAMeTa s KJIacCOB XHMHUKO-(PH3UYECKOTro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOmeld XUMUU.
[Ipy m3yueHuMn mnpeaMeTa B JAHHOM Cllydae akUeHT OyJeT cieflaH Ha OOLIHOCTh METO/I0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsi TEOpUs
(MonekynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHHS MacChl W DSHEPrHH, 3aKOHbI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BELIECTB U JIPYToe.

B 10 ke Bpems B coiep)kaHUM IpeaAMeTa sl KIIACCOB XMMHMKO-OMOIOTHYECKOT0 POoduIs
OoJbIINI yACTBbHBIA BeC OyJIeT MMETh OpraHuyecKas XuMus. B aToMm ciiydae mpemocTaBisieTcs
BO3MOXHOCTB /17151 60siee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K TpPUMEPY, TaKue CTPYKTYpHbIE



KOMIIOHEHTHI, KaK JIMIH/bI, OCTKU, YTIEBOMABI, HYKICHHOBBIE KHCIOTHI U Apyrue. [lpu sTom
3HaHUS O COCTABE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CIIy’KaT OCHOBOM JUIS U3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B mnane ¢opmupoBaHMs OCHOB HAay4HOTO MHPOBO33pPEHUS, OCBOCHHS OOIEHay4HBIX
METOJI0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHNUS HayUYHbIX 3HAaHUM U3ydeHUe peaMmeTa
«XuMus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IPEIMETHBIX obnactell «EcTecTBEHHO-HayuUHbIE IPEAMETHI,
«MaremaTtuka u uHpopMaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yueHnu yueOHOTro mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAHHE OCHOB HAayKHM XHMHU Kak 00JacTu
COBPEMEHHOI'O €CTECTBO3HAHUSA, IIPAKTUYECKON JIE€ATEIbHOCTM YEJIOBEKA U OJHOTO U3
KOMITOHEHTOB MHUPOBOW KYJIbTYphl. Pemienue 3Toii 3agaun Ha yriyOlnE€HHOM YpPOBHE M3YyYeHUS
IpeaAMETa MPEAIO0JIAracT pean3aluio TaKuX Lelel, Kak:

(dopMUpOBaHHE NPEJICTABICHUNA: O MAaT€pUAJIbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTAX M
MIO3HABAEMOCTH SBJICHMM MPUPOJbI, O MECTE€ XHMMHUHU B CHUCTEME ECTECTBEHHBIX HAayK U €&
BeJyllell poju B 00ECIIEUEHUH YCTOMYMBOIO Pa3BUTHUS UYEJIOBEUYECTBA: B PEIICHUU MpodieM
9KOJIOTHYECKOM, SHEPreTH4YeCKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUU
HOBBIX MAaTE€pHaJiOB, HOBBIX HCTOYHHKOB OJHEPruM, B OOECIECUCHHH pPalMOHAIHHOTO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeIIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHON cpejie;

OCBOEHHE CHCTEMbl 3HAHUM, JIeXKAIIUX B OCHOBE XMMMYECKOH COCTaBIISIIOIIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX [TOHATHH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
IIPEJICTAaBICHUA O CTPOECHUU BEILECTBA HA Pa3HbIX YPOBHIX — ATOMHOM, HOHHO-MOJIEKYJISPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX IPOTEKaHUs
XUMHUYECKHX peaklud, 0 XMMHUYECKOM DPAaBHOBECHH, pacTBOpaxX M JIHUCIEPCHBIX CHCTEMax, 00
0o0IIMX HAYYHBIX TPUHIIUIIAX XUMUYECKOTO MTPOU3BOJICTBA;

dopMupoBaHHE Yy O0OYyYarOImMXCS OCO3HAHHOTO TOHHMMaHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUM Ui OOBSICHEHMs KIIIOYEBBIX MJIEH U MpoOJeM COBPEMEHHON XUMUHM, AJIs
OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHUH, HMEIOIIHUX E€CTECTBEHHO-HAYUYHYIO MPHPOLY;
rPaMOTHOIO pelieHusl Mpo0seM, CBA3aHHBIX C XMMHMEW, IPOrHO3MPOBAHMSI, aHAJIN3a U OLIEHKH C
MO3UIUI  DKOJIIOTUYECKOW O€30MacHOCTH TOCIEACTBUN OBITOBOM H  MPOM3BOACTBEHHOMN
JESTEIbHOCTH YEJOBEKa, CBS3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIb30BAHUEM U
nepepaboTKO BELIEeCTB;
yriyoJieHne MpeACTaBICHUN O Hay4YHBIX METOJIaX MO3HAHUS, HEOOXOJUMBIX ISl IPUOOPETCHHS
YMEHUH OpPHUEHTUPOBATHCS B MHUPE BEUIECTB M OOBSCHEHHUS XUMUYECKUX SIBICHUN, UMEIOLINX
MECTO B IIPUPOJIE, B IPAKTHUECKOM EATENBHOCTH U IOBCEAHEBHOM XKU3HHU.

B nnane peanuzanuu nepBoovepeHbIX BOCIIUTATENbHBIX U PAa3BUBAIOIINX (QYHKIUH LIEJIOCTHON
CHCTEMBI CpeTHero oouero oopa3oBaHus MPU U3YUYEHHUH NpeaMeTa «XUMHS» Ha YIIIyOJIEHHOM
YPOBHE 0CO0YIO0 aKTyaJIbHOCTh MMPHOOPETAIOT TAKKE IEeJIN U 33J1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B IO3HABAEMOCTU SIBICHMH TPHPOJIBI, YBaXKEHUS K IpolEeccy
TBOPYECTBA B OOJIACTH TEOPETUYECKUX U MPUKIATHBIX UCCICIOBAaHUI B XUMHH, (POPMUPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3sBUTHE MOTHBAllMM K OOYYEeHHMIO U TMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;
pa3BUTHE TIO3HABATENbHBIX HMHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEN
oOydaromuxcsi, (OpMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOPa30BaHMUIO M
HENpEePbIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCHEIIHOW MpOoecCHOHATBHONH M OOIIeCTBEHHON
JeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 37I0POBBIO0 M MOTPEOHOCTH B 370POBOM
o0pa3e )XHU3HU;



e (opMupoBaHHE YMEHUI M HaBBIKOB Pa3yMHOTO MIPUPOIOIIOIB30BAHMS, PA3BUTHE IKOJIOTHUECKON
KYJIbTYpbI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTMUECKOM 1eATeIbHOCTH.
OOmiee 4yMCIO YacoB, MPEAYCMOTPEHHBIX JUIsI M3YYEHUS XHMUU Ha YIIIyOJCHHOM YpOBHE
cpennero obmero oOpaszoBanwus, coctaBiseT 204 ygacoB: B 10 xmacce — 102 gaca (3 vaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZleno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

OPI'AHUMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKON XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XMMHUYECKasl CBsI3b B OPraHMYECKUX COCIUHEHUSX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THUIIBI epeKpbIBaHUA aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoilHas cBA3b. CrnocoObl paspbiBa CBsSI3€d B MOJIEKYJax
opranunyeckux euects. [lonsTHe 0 cBOOOAHOM panuKaie, Hykjaeopuie U 3JIeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABJICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUSI OPraHMYECKUX COCIMHEHUM.
MonekynsipHple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wnsoMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccupuKauu opraHudeckux BemecTs. [loHsTre o GyHKIIMOHATBEHOMN
rpynne. I'omonorus. ['omonorunueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBuanbHble Ha3BaHUS OT/EIbHBIX MPEICTABUTENEH.

OcobenHoctn W KkjnaccuuKanus ~— OpraHM4eckux  peakuumi.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUUECKON XUMHUU.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BEUIECTB W MaTepUalaMHd Ha UX OCHOBE, OMbITHI IO MPEBPAILEHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKHX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB, Sp -THOpUAM3ALNsS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
UUKIU3alliy, THpOJM3a, KpeKkuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH) HUKIoaIKaHOB. CrocoObI MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, spz-m6pm:11/13aum aTOMHBIX opOuTanei
yriepoja, 6- u n-cBsizu. CTpyKTypHasi ¥ TeoMeTpuueckasi (Iiuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOEAVHEHMS, 3aMEIICHUS B O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakIuy Ha BOIHYIO CBsI3b. CIOCOOBI OTYUYSHHS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOEGHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
CriocoObI nostyueHust 1 IPUMEHEHUE allKaHeHOB.



Anxunsl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHMHOB, SP-THOpUAM3AIUS aTOMHBIX
opOutaneit yrinepojga. dusmyeckue CBOMCTBA aTKMHOB. XHUMHUYECKHE CBOMCTBA: pEaKUUU
MPUCOSANHEHUS, AUMEPU3alluu U TPUMEpPHU3aluu, OKuciaeHus. KucioTHele CBOICTBa ajIKWHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbBIE peakuuu Ha TPOHHYIO CBA3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psa apeHoB, odmmas Gopmyra,
HOMEHKJIaTypa U M30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH3071a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJIOIOB: pEeaKLuu
3aMelieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOJOPOJHOM paJMKalle, pPEeaklUU MPUCOCAUHEHMUS,
OKHCIIEHHE TOMOJIoroB Oen3omna. Ilpeacrasienne 06 opueHTHPYIOUIEM NEHCTBUU 3aMeCcTUTeNeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepuszanust  ctupona. CrnocoObl  MOMyYeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepaOboTKu HePTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTalIUTUYECKHil), pudopMuHr, nuponus. [Ipoaykrsl nepepabotku HedTH, UX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOM3BOHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIY, LHUAHOTPYIIy, aMuHorpymmy. JleiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiEnouyd. BzaunmopelictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHSATHE O METalIoOpraHHMYeCKUX COCAMHEHHSIX.
Hcnonp30BaHne TallOr€HIPOU3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W IPU CHUHTE3€
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IpEBpallleHu: H3ydYeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOIOPOAOB Pa3IMYHBIX KJAccoB (oOeclBeunBaHWe OPOMHOI MM MOJIHOM BOJABI, pacTBOpa
NepMaHraHata Kajus, B3aWMOJCHCTBHE aleTHJIeHa C aMMHAuyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia W BOJIOPOJa B OPTraHUYECKHX BEIECTBAX,
NOJy4YeHHEe ATUJICHA U H3Y4YE€HHE €ro CBOMCTB, O3HaKoMmiieHHe ¢ Kosulekuusmu «Hedptb» n
«Yromp», ¢ oOpa3suamMu IUIacCTMacCc, KaydyKOB U PE3UHBI, MOJECIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnupThl. CTpoeHHE MOJEKYN (Ha NpUMepe MeTaHoJla U
sTaHosa). ['oMonorudeckuii psia, odmas Gopmysna, n3oMepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
dusnueckue CBOWCTBA MpEeAETbHBIX OJHOATOMHBIX CIUPTOB. BoJOpoaHbIE CBSI3M MEXIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWUd 3aMelIeHHs, Jerujparaiu,
OKHCIICHHSI, B3aUMOJICHCTBHE C OPTaHWYECKHUMU U HEOPraHMYeCKUMH Kuciotamu. KauecTBenHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAaHOJIa Ha OpPraHM3M YellOBeKa.
CriocoObI ostyueHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U n3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUIECKUX
CBOMCTB.

MHoOroaToMHBIE CHOUPTHI — OSTHJICHTINKOIh W TIUIepuH. Du3ndeckre W XUMHYECKUE
CBOWCTBA: peaKIMM 3aMEIleHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHHYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacraBienne o MexaHu3Me
peakuuii HykieopuiIbHOro 3aMerienus. JlefictBue Ha opranusM 4yenoBeka. CriocoObl MOTydeHUs
¥ IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHre MOJIEKYIbl, B3aUMHOE BIMSHUE TUIPOKCOTPYIIIBI M OEH30IBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIC



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4EeHUS M TpUMEHEHHe (eHoa.
®denondopManbaeruaHas CMOJIa.

KapOoHuIbHBIE COCNMHEHHSI — QIBJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM rpymnmbl. ['omMonoruyeckue psapl aapAerdloB U KETOHOB, obOmas Qopmyia,
M30MEpPUS M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUUYECKHE
CBOMCTBA aIbJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE allbIEeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONydeHHs] W NMPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeJelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHkinarypa. Dusnueckue CBOMCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCJIOT. XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakuus 3TepU(UKALUHU, PEaKIUU C
Y4acTHEM YIJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KucioThl. [lonsiTue
0 MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KUCJIOT, THUAPOKCUKApOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEBAs, JUHONEH08ds KHCIOTHL. CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. ['oMonorndeckuii psia, odmas Gopmyna, ©30MepHsi 1 HOMEHKJIATypa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHON Cpele.

XKupsr. Ctpoenne, pusnyeckrne U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
1men04Hoi cpene. OCOOEHHOCTH CBOWCTB )KUPOB, COAEPIKAIIMX OCTATKH HEMPEIEIbHbIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBbU1a4 KaK COJHM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE eHCTBHE.

OO6mass xapakTepuctuka yriaeBojaoB. Kiaccudukanus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuabl: TIOK03a, (PyKTO3a, Tajakrosa, pubo3a, aAe30Kcupubosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunTe3. XUMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  alNbACTUIAHOW TIpYyNN, CIUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajapTO3a M JaKTo3a. BoccraHaBiauBaroMe U
HEBOCCTaHaBIUBalOLMe aucaxapuipl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitono3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha WU LeIoio3bl. (Pu3nyeckue CBOMCTBA KpaxMmajga U LEIUTIOJIO03BI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAsl PEaKUus ¢ MOJOM. XHMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHE 3(PUpOB LeT003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCepUMEHTAJIbHbIE METOJbl M3YyYEHUS BELIECTB M MX IpEeBpallleHUuiH: pacTBOPUMOCTH
pa3IM4YHBIX CIHMPTOB B BOJAE, B3aMMOJAEHCTBHE JTAHOIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOTO
cupTa B ajbJETU] Ha pacKaJI€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM KaJiusl (BO3MOXHO HMCIIOJIB30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEaKIMH Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom Meau(1l)), peakuus raumepruHa
¢ ruapokcunom Meau(ll), xumuueckue cBONCTBa pacTBOpa YKCYCHON KHUCIIOTHI, B3aUMO/JIecTBHE
pacTBopa raroko3bl ¢ ruapokcuaom meau(ll), BzammoselicTBre Kpaxmaiia ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTANBHBIX 3aj1au 1o TeMaM «CrupThl U GpeHoubl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuMYeckue Tpou3BOAHble ammuaka. Kiaccudukauuss amMHHOB:
anupaTUUecKue U apoMaTUYecKHe; MepBUYHbIC, BTOPUYHBIE U TpeTHUHbIe. CTpOeHHEe MOJIEKY,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XMMHUYECKOE CBOWMCTBA
ann(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUUHBIX
aMHUHOB C a30TUCTON KUCI0TON. COMM aIKUIaMMOHUS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatndeckoro psiaa. CtpoeHue aHwinHa. B3aumHoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHwiInHA. OCOOEHHOCTH XMMHMYECKMX CBOWCTB aHMIJIMHA.
KavectBennsle peakuuyn Ha aHwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMiHOB. [losyueHne aHWIMHA U3 HUTPOOEH30J1a.

Amunokucinotel. Homenknatypa wu  u3zomepus. OrtaenbHble NPEICTABUTENH  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHON CBsi3u. buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U THAPOIIHN3
HENTUI0B.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOpHYHAas M TpETH4YHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JI€HATypalus, KaueCTBEHHbIE peakLuu Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHHs BEIIECTB M HMX IPEBPALLEHUIN: pPACTBOPEHUE
0enKOB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, IL[BETHbIE pEaKkIMM Ha OEJIKU, pelIeHue
HKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacro3HaBaHMEe OpPraHUYECKUX COCIUHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — IOJMMEPHU3ALUs U TOJINKOH JCHCALIMSL.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MIOJIMIIPOIIUJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, HOJIMKapOOHATHI,
noJmdTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

OnacroMepbl: HaTypalbHbIl KaydyyK, CHHTETHYECKHME Kaydyku (OyTaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TediaoH, KeBiap, AIEKTPONPOBOJIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUIN: 03HAKOMIIEHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoB, pELIEeHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE MIACTMACC U BOJIOKOH.

Pacuérnsle 3agaun.

Haxoxxnenue MosiekyIsipHO (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISPHONW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUU /WM UCXOJHBIX BEIECTB, YCTAHOBIIEHNUE CTPYKTYPHOI (OpMYJIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOICTB MM CIIOCOOOB MOJIYYEHHS,
oTpezieNieHue JI0JIM BBIXOa MPOIyKTa peaklUy OT TEOPETUUYECKH BO3MOMXHOTO.

MexnpeamMeTHbIE CBSI3U.

Peanu3anus MeXNpeaIMETHBIX CBA3E€H NPU M3YYEHHHM OpraHu4yeckod xuMmuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0me ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHWE, HAYYHBIM (akT, rumoresa, TEOpHUS,
3aKOH, aHAJIN3, CUHTE3, Kiaccuukanus, HaOJIIOJeHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (PM3UUYECKHUE BEIUYHHBI,
€MHUIIBI U3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.



buonorus: xierka, opraHu3M, 3Kocuctema, omochepa, MeTaboOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUA, OpoxeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YIIICBOIBI, )KUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMAaeMBbIE, TOTUIHBO.

TexXHONOTHs: TUIIEBBIE MPOYKTHI, OCHOBBI PAIlIOHATHHOTO MTUTAHUS, MOIOIIIUE CPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUUECKUN AieMeHT. M3otomnbl. CTpoeHUEe 3IEKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaius XUMHYECKUX SJIEMEHTOB (s-, P-, d-, f-amemenTs). Pacnpenesnenue
QJICKTPOHOB TI0O aTOMHBIM OpOWTAISAM. ODJICKTPOHHBIE KOH(QUTYPAIIMH AaTOMOB JJICMEHTOB
MEPBOr0—4eTBEPTOrO TMEPUOJOB B OCHOBHOM M BO3OYXIEHHOM COCTOSIHUU, DIIEKTPOHHBIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuit 3akoH u llepuogumyeckas cucrema xumuueckux »saemeHtoB [I.M.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsl CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB MO TpyHnaM u
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBsI3b. BUIbl XMUMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBINA U JOHOPHO-aKIENTOPHBIA. DHEprus
Y JUIMHA CBA3U. [10NSpHOCTH, HAIIPABICHHOCTh M HACBIIIAEMOCTh KOBAJIIEHTHON CBA3U. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMONIEKYISIpHbIE B3aUMOACHCTBUS.

BasieHTHOCTP W BaJieHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C MX T€OMETPUYECKHM CTpOeHHEM (Ha TpUMepe COSAMHEHM SJEMEHTOB BTOpPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAY€HHWE KOMIUIEKCHBIX coenuHeHud. [loHsitue o
KOOPJIMHALIMOHHON XHUMUH.

BeniectBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. THIBI KPHCTAJUIMYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTue o nucnepcHeix cucremax. MctuHHbIe pacTBOpbl. [IpeacTaBieHre 0 KOJIOUIHBIX
pactBopax. CrmocoObl BbIpaKEHHsI KOHIICHTpAIIMH pPACTBOPOB: MaccoBas JOJs BelIecTBa B
pacTBope, MOJISIpHas ~ KOHUEHTpauus. HacbllleHHbIE W HEHACHIIEHHBIE  PACTBOPBI,
pacTBopuMOcTb. Kpucraminoruaparst.

Knaccudukanust 1 HOMEHKIATypa HEOPTaHMYECKUX BEHISCTB. TpHUBHATBHBIC HA3BAHHS
OT/IENIbHBIX MPECTAaBUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKHUX peaklMii B HEOPraHMYEeCKON U OPraHMYecKON XUMUU. 3aKOH
COXpAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU MPU XUMUUYECKHUX
peaknmsx. TernoBsie 3QPEKTH XUMHUECKUX peakiuil. TepMOXuMHUYECKre ypaBHCHHUS.

CKOpOCTh XUMHUYECKOW PeaKIny, €€ 3aBUCUMOCTh OT Pa3inyHbIX GakTopoB. ['oMoreHHBIC
Y Te€TEepOreHHbIe peakunu. Katanus u kaTanu3aTopsl.

OOpatumbie ©  HeoOpaTHMbIE peaknud. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XHMHYECKOTO paBHOBeCHS. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHE XUMHUYECKOTO PAaBHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHLEHTPAlMU BEIECTB, y4acTBYIOIIMX B peakuuu. [Tpunmun Jle
[Tarensbe.



DOnekrponuTtnueckas gucconuanus. CuipHble W cliadble  AIeKTpoiuThl. CTeneHb
nucconuranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IiesoyHad. BomopoaHsiit
noka3zarens (pH) pactBopa. ['unponus coneil. Peakiiun noHHOro ooOmMeHa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENTs U
BOCCTaHOBUTENb. lIpormeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiine OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTOJT 2JIEeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3YUEHHUsl BEIIECTB M HUX IPEBPALICHUN: pa3JIoKEHUE
NEepOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTallM3aTopa, MOJENIN KPHUCTAJUIMYECKUX PEIIETOK,
NOPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTb XMMHUYECKOW pEaKiuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuMuUyeckux a3yeMmeHros [I.M.
MenneneeBa M OCOOCHHOCTH CTPOCHHMSI HMX aToMoB. DU3NYECKHE CBOIICTBA HEMETaJUIOB.
AnoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoaa, cepbl, hochopa u yriepoaa).

Bopopon. Ilonyuyenue, gusnyeckie U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJUIAMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelme KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHs TajioreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOMXYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOWCTBA W IPUMEHEHHME Kuciopojga M 030HA. OKcUAbl U
MEPOKCHU/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
cBoiictBa. CepoBogopon, cynbdunasl. Oxcun cepbi(1V), oxcua cepoi(VI). Cepuucras u cepHas
KHCJIOTBI M UX conu. OCoOCHHOCTH CBOMCTB CepHOM KHCIOTHI. llpumeHeHue cepel U €€
COCIMHEHU.

A3zor. Haxoxpaenwe B TpHUPOJE, CHOCOOBI MOJTy4YeHHUs, (PU3NUYECKHMEe W XUMHYECKUE
cBoMcTBa. AMMHMaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL. [IprMeHeHue a30Ta M €ro CoeAMHEHU. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. @Dochuasl u Qocoun. Oxcuasl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYrnepon, HaxoxIeHHe B Tpupone. AuorpornHble Moaudukanuu. dusnueckue u
XUMHUYECKHE CBOWMCTBAa MPOCTBIX BeUIECTB, oOpa3oBaHHbIX yriepojgoMm. Oxcupa yraepoxpa(Il),
okcua yriepona(lV), yrompHas kucioTa U €€ coiu. AKTUBUPOBAHHBIA YTojib, aJcopOIus.
OymiepeHsl, rpadeH, yriaepoiHble HaHOTpYOku. IIpuMeHeHHMe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, M €r0 COeAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (U3HuecKue U XUMHUYECKHe
cBoicTBa. Okcua kpemuusi(IV), kpemHueBast kuciora, cuiMKaThl. [I[puMeHeHre KpeMHuUsl U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHe, BUbI CTEKIIA.

[Tonoxenue meramio B [leproanueckoi cucteMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBOMCTBAa METAJLIOB.
[TpumeHeHne MeTaIIOB B OBITY U TexHHKE. CIUTaBbl METAJLIOB.

DNEeKTPOXUMUYECKUN PpsAJl  HampshDkeHUH MeTauioB.  OOmme crnocoObl  TOMYYEeHHS
METaJIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJUTYPIHUs, dNeKTpomeTatyprus. [lonsatue o koppo3uu
MeTay10B. CriocoObl 3aIIUTHI OT KOPPO3HH.



OO6mas xapakrepuctuka metamioB [A-rpynmsl [leproanueckoil cHCTEMbl XUMHUYECKHX
anemMeHTOB. Hatpuit u xanuii: monydenue, GU3NIecKue ¥ XMMUYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

O6mas xapakrepuctruka MetauioB I[A-rpynmsel [leprogudeckoil CUCTEMBI XMMHUYECKUX
DJIEMEHTOB. Maruuii W KajJblMid: MoJydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOMCTBA,
IIPUMEHEHHE TPOCTHIX BEIIECTB U X coequHeHMH. JKECTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUSI.

AnroMuHUER: TIONTydeHue, GU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro coeAMHEHUH. AMGOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOouHbix mnoarpymnmn (b-rpynm) Ilepuogunueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

®u3nyeckue 1 XMMHUYECKHE CBOMCTBA XpoMma U ero coeaAnHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHUCIUTEIbHBIE CBOMICTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJWHEHHH. Baxuenmmue
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kamnus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®du3nuecKkue 1 XMMHUYECKHUE CBOMCTBA Kelle3a U ero coequHeHuid. OKCuabl, THAPOKCHUIBI U
conn xkene3a(ll) u xeneza(Ill). [lonyuenne u npuMeHeHHE kKeje3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOIICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKA U ero COeAMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3yYEHUs BEUIECTB M MX MPEBPALLCHHUI: H3ydeHUE
00pa3IoB HEMETaIOB, TOpeHHe cephl, (ocdopa, KkKeneza, MarHus B KHUCIOPOJE, M3yUCHHE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBUE IIEJIOYHBIX M IIEIIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHHE BUAECOMATEpUAIOB), B3aMOJAECUCTBUE IIUHKA U
JKere3a ¢ pacTBOpaMu KHUCIJIOT U MIeJoueld, KaUeCTBEHHbIE PEAKIIMH Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THAPOKCUJIOB aTIOMHHUS W IIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUue SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM «['anoreHsi»,
«Cepa u e€ coeAMHEHUs», «A30T 1 Pochop 1 uX coeUHEHUD», «MeTallIbl TJIaBHBIX MOATPYII,
«MeTtannbl MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAaydHBIX
METO/JaX TI0O3HaHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayyHble NpUHIMIBI
OpTraHu3aIi XUMUYECKOTO MPOU3BOACTBA. [[pOMBIIIIEHHBIE CITOCOOBI MONTYYEHUS BaKHEHIITHX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoia). [IpoMblnieHHbIe
CIOCOOBI MOMYYSHHS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolled cpeabl u
€ro mocyiencTBus. Poib XuMuu B 00€CTICUeHUH YHEPTETHIECKOM 0€30MMacHOCTH.

Xumusi ¥ 370pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna wucnosib3oBaHUS
JIEKapCTBEHHBIX MpemapaToB. PoJib XUMUU B Pa3BUTHU MEIUITUHBI.

XVMHUs TUIIA: OCHOBHBIE KOMITOHEHTHI, UIIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBunma OGezomacHOro
WCITOJIH30BaHUS MPErapaToB OBITOBOW XUMUHU B TIOBCETHEBHOU KU3HH.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHUAaIbl (IIEMEHT, OETOH).

XuMHus B CENHCKOM X03siiicTBe. OpraHrdecKrue 1 MUHEPATbHBIC YA00PEHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTepuanbl
JUISE 371eKTpOHUKU. HaHOTEXHOIOTHH.

Pacuérnbie 3aaun.



Pacuérel: Macchl BemecTBa WM 00BEMa Ta30B M0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIICCTB, MacChl (00BhEMA, KOJTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO U3 BEIIECTB MMEET MPUMECH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMu, €ClU OJHO M3 BEIIECTB JaHO B BHJE PacTBOpa C
OnpeAeNEéHHON MacCOBOM JIOJIEd PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JIOJM W MOJSPHOMU
KOHIIGHTpAllUM BEILIECTBA B PAcTBOpPE, JOJIM BbIXOJAa IMPOJAYKTAa PEAKUUU OT TEOPETHUYECKHU
BO3MO>KHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHU B
11 xnacce ocyuiecTBIsSETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHSTUN, IPUHATHIX B OTJENbHBIX [IPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mure ecTeCTBEHHO-HAy4YHBbIE MOHATHUA: SIBICHHWE, HAy4YHBIH (akT, TMIOTE3a, TEOpus,
3aKOH, AaHajHh3, CHHTE3, KiacCu(UKalus, TIEepHOANYHOCTh, HAONIOJCHUE, W3MEPEHHUE,
3KCHEPUMEHT, MOJIENb, MOJEIUPOBAHHE.

®uznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOAaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHUME BEIECTBA, WJCAJIbHBI ra3, (QU3NYECKUE BEIUYMHBI, EIUHUIIBI
MU3MEPEHHUs], CKOPOCTh, SJHEPIUsl, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- H
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHL, (DEPMEHTHI, TOPMOHBI,
KpYroBOpOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus:: XuMHU4€ecKasi MPOMBIIIIEHHOCTh, METAJULYprusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUICHHOCTh, (apMareBTU4YecKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI IO XUMHUHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJBbTATDBI

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yabTaTOB OCBOGHHUS TpeaMeTa «XUMHS» Ha YpOBHE CpeAHero oOmiero obpa3oBaHUs
BBIJICTICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUAIOIIMMHUCS POCCUICKON Tpa)IaHCKON
UJEHTUYHOCTH, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPEICIICHHIO;
HAIUYUE MOTHUBAallMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
pYKOBOI[CTBOBaTBCﬂ HpI/IHSITBIMI/I B O6HICCTB€ HpaBI/IJ'IaMI/I 158 HOpMaMI/I IIOBEACHUS, HAJIN4YHUC
MPABOCO3HAHUS, SKOJIOTHYECKON KYIbTYphI; CIIOCOOHOCTH CTaBUTh IIENTU U CTPOUTDH KUIHEHHBIC
IIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUECKON JCSITEIHPHOCTH O0YJAIOIINXCS B TIPOIIECCE pPeash3aIiuu
00pa3oBaTeNnbHOM 1eATETHHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHs» OTpa)karT CPOPMUPOBAHHOCTD
OTIBITA MO3HABATENBHON U MPAKTHUUYECKOM NeATENbHOCTH 00yUaIOUXCcs B MPOIEcce peann3aun
00pa3oBaTenbHON AEATETHPHOCTH, B TOM YHCIIC B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHHS K
3aKOHY U MPABOIOPSIIKY;

HpeI[CTaBJ'IeHI/ISI 0 COIIHAJIBHBIX HOpMaX 158 npaBI/max MECKIIMYHOCTHBIX OTHOIHGHI/Iﬁ B
KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPU CO3JAaHUM YUEOHBIX MPOCKTOB,
pelIeHnr y4yeOHbIX U MTO3HABATENbHbIX 33/1a4, BHIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHNS:

IIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

YBa)XEHUSI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAHHMS TOTO, YTO JAHHBIE HAyKH €CThb pE3YJNbTaT JIUTEIbHBIX HAOIIOICHHIH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YUEHBIX U MIPAKTHKOB;

UHTEpeca M TI03HABATENbHBIX MOTHMBOB B TMOJNYYECHHH M TIOCIEAYIOUIEM aHAaJH3e
uH(GOpPMALIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBS3aHHBIE C XHWMHUYECKUMHU SIBICHUSAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHSI ITOCIIEICTBUI MTOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro oodpasza >KHW3HM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmoieHnsT MpaBmil 0e30macHOro oOpalieHusi C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TOCIEACTBUI M HENPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOICHUS allKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOrOo BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATENbCKONW JESTEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JIEATSITHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHEe B pEIICHWH MPAKTUYECKUX 3aJad COLHMAIbHOM
HAIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEeCcCHil pa3NuyHOro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS MTPESIMETHBIX 3HAHU 110 XUMUU;

YBa)XCHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH AeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynymieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH TEIecO00Pa3HOr0 OTHOIICHHS K MPHUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHWMAaHHS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUAX MPOOIIEM, BIUSHUS SKOHOMUYECKHX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COIMATIBHOM Cpelibl;

OCO3HAHMSI HEOOXOIUMOCTH HCIOJIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
paIoHaIBLHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HETIPHUATHUS JEHCTBUH, MPUHOCAIINX BpEI OKPYXAroIIeH MPHUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsSTHBIC HKOJIOTHMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HAIMYUS PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIBTYphI, OTbBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATHCSI HMH B



MI03HABATEIBbHOM, KOMMYHUKATUBHON M COIIMAJIBHOM MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu U
00OLIECTBEHHON IIPAKTHUKHY;

IOHUMaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIIJICHHUS, CO3AaHUU LEIOCTHOTO MPECTABICHUS 00 OKpYyKaroIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUISI COBPEMEHHON LUBWINM3ALUU: B €€
T'YMaHHUCTUYECKOW HAIIPABIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, B PEIIEHUH IN100aIbHbIX IPOOIEM YCTOMUMBOIO Pa3sBUTHS YEJIOBEUECTBA — CHIPbEBOH,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30mMacHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00ecreyeHn! YCIIOBUM yCIIEIIHOTO TPyia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4iIeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHamu3a U OOBSACHEHMs SIBJICHUI OKpYKAIOIIEro MHpa M MPOUCXOJAIIMX B HEM H3MEHEHHH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl peLIeHUs Ipo0ieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHHMIO HOBBIX 3HAHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

WHTEpECa K OCOOCHHOCTSIM Tpyla B pa3IuuHbIX cdepax mpodeccruoHambHOM
JESATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe TSI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUTUINHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBIEHUE, Mpolecc, CUcTeMa, HAayyHbIH (akT, MPUHIMI, TMIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

YHUBEpCaJbHbIE  yueOHble  JAedCTBUS  (TMO3HABaTeldbHblE,  KOMMYHHMKAaTHBHBIE,
perynatuBHbIe), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIBHOM KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOyHaloIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertamnpeaMeTHbIe pe3yNlbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATIbHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUASMHU.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (OPMYIUPOBaTh M aKTyaJIU3UpPOBATH MPOOJIEMy, paccMaTpuBaTh e€
BCECTOPOHHE;



ONpEACNATh LEIN JEATENbHOCTH, 3aJaBasl IapaMeTpbl U KPUTEPUU HX JOCTHKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTU C TOCTABICHHBIMHU LIENISIMU;

UCIOJIb30BaTh IIPU OCBOCHMM 3HAHUW HPUEMBI JIOTMUECKOTO MBILUICHUS: BBIIEIATH
XapakTepHble MpHU3HAKKM MOHATUH W yCTaHAaBIMBaTh HUX B3aUMOCBA3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMU;

CTPOMUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IIPUMEHSATHh B IIPOLECCE MTO3HAHUS HUCIIOJIb3YEMbIE B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE)
MOJIeJH, IPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, PUMEHSATb HA3BaHHbBIE MOJIEJbHbIE NPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUA, MHCIOJIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENIHO C(hOPMyTUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIACHUSI YUYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOI0OJaTh 3a XOJOM IIpoLecca, CaMOCTOSTENbHO
NPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0O0OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKONM U MPOEKTHOM JesTeIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynHpoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHble METO/Abl NpPH TOUCKEe M OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIBbHYIO (OpPMY HpecTaBiIeHUs HHPOPMALH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATTISAHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOM TeMbI B XOJIe aora U/UiH JUCKYCCHH,
BBICKa3bIBaTh UJieH, GOPMYIUPOBATH CBOM NMPEAIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS
IIPEMIOKEHHOW 3a1a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB IMO3HABATEIbHOM JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, MNPAKTU4YEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,



peanu3alu yu4eOHOTO TMpOeKTa, M (POpMyTUpOBaTH BBIBOJBI IO pe3yibTaTaM MPOBENEHHBIX
UCCIICIOBAaHUN ITyTEM COTIacCOBaHMsI MO3ULMH B X0/1€ 00CYXIeHUS U 0OMEHAa MHEHHSIMH.

PeryasitTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eiiCTBHS:

CaMOCTOSITENILHO TJIAHUPOBATh M OCYIIECTBISITH CBOKO IMO3HABATENBHYIO JESATEILHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO0 MeEpe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeyiaraeMblii AITOPUTM JICUCTBUN TIPU BHITIOJHCHHH YYEOHBIX M HCCIICOBATEIBCKUX 3a/ad,
BBIOMpaTh Hanbosiee A3 (HEKTUBHBIN CIIOCOO WX PEHICHHS ¢ yU4ETOM IMOJYyUYCHHs] HOBBIX 3HAHHH O
BCIIIECTBAX U XUMHUYCCKUX PCAKIIHSX;

OCYIIECTBIISATH CAMOKOHTPOJIb JCSITEIHHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbIe pe3yabTaThl OCBOCHUS MPOrPAMMBI TI0 XMMHHU Ha yriyOJIEHHOM YpPOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEMU(UYSCKUE I y4eOHOro MpeaMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JCHCTBUH O OCBOCHUIO, MHTEPIPETALUU U
peoOpa3OBaHUI0 3HAHWMA, BUJIBI JISATSIHHOCTH 110 TIOJYyYSHUIO HOBOTO 3HAHHS M MPUMCHCHHIO
3HAaHUI B PA3JIMYHBIX Y4YCOHBIX CHUTYaIMsIX, a TaKXKE B PEAIbHBIX JKU3HCHHBIX CHTYAlUsX,
CBS3aHHBIX C XMMHEU. B mporpamme mo XWMHU TMPEAMETHBIC PE3yIbTaThl MPEICTABICHBI 10
roJlaM U3yueHHUsI.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XuMHUsD OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHHUI: O MECTe€ W 3HAYEHWU OPraHWYecKol XHMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA B
pelIeHrur MPoOIeM IKOJIOTUYECKOM, IHEPreTUYecKol M MUIIEeBOM O0€30MacHOCTH, B Pa3BUTUU
MEJUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICYCHUU
paloHaIbHOTO MPUPOIONIOIL30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUSI U OOILIEH KYyIbTYpBI
YEJIOBEeKa, a TaKXe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
IIPUPOJHON Cpene;

BJIAJICHHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIpO M JJIEeKTPOHHas 00ojoYka aroma, s-, p-, d-
aTOMHBIE OpOWTATU, OCHOBHOE M BO30YXJIEHHOE COCTOSHHMS aToMa, TMOpPUAM3alUs aTOMHBIX
opOuTaned, WOH, MOJIEKYJla, BaJCHTHOCTH, AJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIApHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA CKEJNeT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHas (reoMeTpuuecKasi, ONTHYECKas),
MU30MEPBI, TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOAOPO/bI, KHUCIOPOA- M a30TCOAEpKallUe
OpPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbBIC
COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHMSI MacChl BEIECTB, 3aKOH
COXpAaHEHUsSI M TMPEBPALEHUS DSHEPrUM NPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU, MHPOBO33PEHUECKHE 3HAHHUS, JIKAIIHE B OCHOBE IMOHUMaHUSA
NPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TMPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUid, TEPMOJMHAMHYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHM aTOMOB M TPYII aTOMOB B MoJEKynax (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHThl | u Il pona); dakronmorndyeckne cBeneHUs O CBOWCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM HCIOJIB30BAHNN BaXXHEHIIINX OPTaHUYECKUX BEUIECTB B OBITY
W TPAKTHUYECKOW JIEATETbHOCTH YeJIOBeKa, OONMX HAyYHBIX MPUHIUAMAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha IPUMEpE MPOU3BOICTBA METaHOMa, epepadoTK HeTH);

c(hOopMUPOBAHHOCTh YMEHUII: BBISBIIATH XapaKTEPHbIE MMPU3HAKHU MMOHATHUN, YCTAaHABIIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHUS [IPU ONMMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHUI;



c(OPMHPOBAHHOCTH YMEHHIA:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEILIECTB;

COCTaBIATh ypPaBHEHUS XHMHYECKHX pEaKUMH M  pacKpelBaTb HX  CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEJICTBOM  COCTABJIEHUS  AJIEKTPOHHOI'O
OanmaHca ITMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX IOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYECKHX BEIIECTB Ul MIUIIOCTpAaluU MX
XUMHUYECKOI'O ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh IPUHAJIEC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONpPEAeIEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarnueckord HoMeHknarype (IUPAC) u npuBoauTh TpUBHUATBHBIE HA3BaHUS
JUISL  OT/AEIbHBIX IPEJCTaBUTENEH OpPraHUYECKUX BELIECTB (ITWIIEH, AaUEeTWIEH, TOIYyoll,
[JIMLUEPUH, STWIEHITUKOIb, (QeHos, (OpMaIbIETua, aueTaiabIeru], aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, NAJIbMHTUHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, AHWIIMH, TUBUHUII, H30IIPEH, XJIOPONPEH, CTUPOI U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHMsI ONPEAENATh BHUJA XHMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (U3MUECKUEe U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH pPa3InYHbIX KJIACCOB OPIaHUYECKUX BEILECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJKCHOB, AJKAaJMECHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANBJETUIOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOA0B (MOHO-, TU- U MOJIMCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOIIUX
XMMHUYECKHX PEaKLUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHS TMOATBEPXKAATh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHMKHM YTJIEBOJOPOJHOTO ChHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIAQJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJax
NO3HAHUS — HaOJIOJEHUHU, W3MEPEHHM, MOJEIUPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

CcOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlM  MBICIUTEIbHOM
NEeSATeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEeMaTH3alUI0, BBISBICHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBA3E€H — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIU;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUN C TIOHATUAMHU U
IpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IpeAMETOB s Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHpPA, MCIOJb30BAaTh CHUCTEMHBIE 3HAHUS IO
OpPraHMYeCcKON XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, HMEIOIIUX €CTECTBEHHO-
HAyYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opmyram u
YPaBHEHUSAM XHMHUYECKUX DPEaKIHMH C UCHOJIb30BaHHMEM (PU3MUECKHX BEIWYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacuéThl O HAXOXKJIECHUI0O XMUMHUYECKON (HhOpMyIbl BEIIECTBA MO W3BECTHBIM MACCOBBIM JOJSAM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIECTB;



c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLUI
9KOJIOTUYECKON 0€30macHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHON JESTEIbHOCTH
YeNIOBEKa, CBSI3aHHOW C MepepaOdOTKON BEIIEeCTB, HCIIOJB30BATh IIOJYYCHHBIC 3HAHUS IS
IPUHATHS TPAMOTHBIX PEIIEHUH TPo6IeM B CUTYaLUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO TUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIH
9KCHEPUMEHT (IIOIY4YE€HUE U U3Y4YE€HUE CBOMCTB OpraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCJIOPOJCOJEP)KALIUX OPraHU4YeCKUX BEIIECTB,
pellIeHHe OSKCIEPUMEHTAIbHBIX 3aJad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOmo/ileHreM TpaBwil  Oe30macHOTo  oOpamieHWst ¢ BEUIeCTBaMH U JIAOOPAaTOPHBIM
o0opynoBanuem, (opMyaupoBaTh LElb HMCCIEIOBAHUA, NMPEACTABIATh B pa3IMYHON (Qopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coOII0/IaTh MpaBHUJIa HKOJOTHYECKU IIETIECOO0Pa3HOTO MOBENEHHS B OBITY U TPYJOBOM
JESITEIbHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JIOCTHUXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOI'O JIEHCTBHSI Ha KHMBBIE OPraHU3MbI ONpPEAEIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHaJM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NPHUMEHEHHS  OpPraHWYEeCKMX  BEIeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3A;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBIEHHbI IMOMCK XMMHUYECKOH
UHPOpPMALUK B PA3IMYHBIX MUCTOYHUKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeacTBa
mMaccoBoi uH(popmanuu, MHTepHeT M Apyrue), KpUTHYECKH AaHAJIM3MPOBATH XUMUYECKYIO
uH(popMalLnio, rnepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUHU C MOCTABJIEHHOW Y4eOHOM
3aJ1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOmas M HEOpraHudecKas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEICTABICHUIA: O MaTepHAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM HKOJOTHUECKOMH,
HHEPreTUYeCKO M THIIEBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECINEYEHUH  palMOHAIBLHOIO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO M IPUPOJTHON CpesIe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIArarolue
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, SJIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aroMHBIC OpOWTAM, OCHOBHOE M BO30YXJEHHOE COCTOSHHS aTOMa, THOPHIM3ALUs
aTOMHBIX OpOWTasel, HMOH, MOJEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATENBHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAA),
KpUCTAJIIIMYECKAsT PEIIETKA, XUMHUYECKas PEAKLUs, PacTBOP, AJIEKTPOJUTHI, HEJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] ~ AMCCOIMAINS, CTENeHb JUCCOLMALMM, BOJOPOIHBIA  IOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOM 3(PPEKT XMMUYECKON peakiu, CKOPOCTh XMMUYECKOH
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJUTHYECKON
quccouuanuy, nepuoaudeckuii 3akon [[.JM. MenzaeneeBa, 3aKk0OH COXpaHEHHUSI Macchl BEILECTB,
3aKOH COXPAHEHHS U TMPEBpAIllEHUs dHEPIUU NPU XMMHUYECKUX PEaKUHUsiX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE NMOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUI; COBPEMEHHBIE IPEICTABICHHUS O CTPOCHMM BEIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpOBHSX; IMPEICTaBICHHUS O MEXaHU3Max
XUMHYECKMX PpEaKklUMi, TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTIX MX
IOPOTEKaHHUsA, O XMMHUYECKOM paBHOBECHH, pacTBOpax M  JUCHEPCHBIX  CHCTEMaXx;



(akTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€30MacCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH MAeATEIbHOCTH YelOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHMUIA: BBIABIIATH XapaKTEpHbIe MPU3HAKU MOHSITUN, YCTaHABIUBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKCAHUM HEOPraHMYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTABIJICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX pPEaKIUi, CHUCTEMaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHangbHble Ha3BaHUSI OTJCIBHBIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
JJIEMEHTOB B COEAMHEHMSIX, BUJI XUMHUYECKOW CBSI3U (KOBAJIEHTHAsl, MOHHAs, METalNIn4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTH CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOM PEIIETKH, OOMEHHBIM U JOHOPHO-aKLENTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBS3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBa IO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKAM (YUCILYy M COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY dS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEel OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa M JPYrHe); CaMOCTOSATEIbHO BHIOMpATh OCHOBAaHUS U
KpUTEPUU IJIs KIacCU(PUKALUN N3YUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpBIBaTh CMBICT Teproauyeckoro 3akona JI. U.
MenpaeneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepumommueckon cucremsr JI.H.
MenneneeBa, UCNOb3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPreTUUECKHE MOyPOBHU,
«s-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE W BO30YXIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHWMHUYECKHUX JJIEMEHTOB U HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuognyeckoii cucremst /. 1. MenaeneeBa, BaJ€HTHbBIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH) OOIIHE XUMHYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M
MEX/1y HEOPraHUYECKMMH BEIIECTBAMU C TIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeCTBOM COCTABJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PEakIuil; peakiuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS WX IIOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHH; peaxkuuil
TUAPONIN3a; PeaKkIuil KOMILIEKCOOoOpa3oBaHus (Ha MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA U
AITIOMHUHHS);

c(OPMUPOBAHHOCTh yMEHHSI OOBICHITh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakiuii ¢ y4€TOM HX OHHEPreTHUECKUX XapaKTEepPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCHMOCTU OT Pa3IMYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHYECKOTO PAaBHOBECHUSI 1O BIUSHAEM BHEIIHUX Bo3aecTBuil (mpunnu Jle larense);

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKUE PEAKIIUHU, JIeKAIIUE B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOILIMe HaydHble MPUHIUIIBI
XUMHUYECKHX TPOMU3BOJCTB; LEI€CO0OpPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOLLIEHUS PUCK-TI0Nb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJEHHe, U3MEpEeHHe, MOJEIUPOBAaHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUs NPUMEHSTh 3TU 3HAHUS TPU



OKCIIEPUMEHTATHLHOM WCCIEAOBAHUN BEIIECTB M IS OOBSCHEHHS XHUMHYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKON EATEIbHOCTH YEJI0BEKA U B IOBCETHEBHOW KU3HH;

c(hOpPMUPOBAHHOCTh YMCHHUSI BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C MOHSATUSMU U
NPEJCTAaBICHUSIMU JIPYTHMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee  OCO3HAHHOTO
MOHUMAaHUS MaTepUAIBHOTO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE» U «MOJIIPHAs KOHIIEHTPALIM»; MACChl BEeIIECTBAa WM 00bEMa raza
[0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHU
BEIIECTB; TEIUIOBOrO 3(pdeKTa peaklnuu; 3HaYCHNsI BOJOPOJHOIO MMOKa3aTelsi pacCTBOPOB KHCIIOT
U IIeJouel C M3BECTHOM CTENEHbI0 TUCCOLMALMU; Macchl (00bEMa, KOJNIMYECTBA BEIIECTBA)
IPOJYKTA PEaKLUH, €CJIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BMJIE PACTBOPA C ONPEICIEHHOM
MaccoBOM J10Jiell pacTBOPEHHOTO BeUIECTBA WM JaHO B HM30BITKE (MMEeT MNpUMECH); TOJU
BBIXO0/Ia TPOJIYKTA PEAKIIUU; 00bEMHBIX OTHOILIEHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIBHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
AKCIIEPUMEHT (IIPOBEJICHUE peaKuii HOHHOrO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MTOMOILBI UHIUKATOPOB,
W3y4YeHUE BIUAHHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, pEelIeHUe
SKCIIEPUMEHTANIBHBIX 3a7au Mo TemaMm «Mertamib» u «HeMeramnsl») ¢ coONMOAeHHEM MPaBUIl
Oe3omacHOro oOpaleHus ¢ BemecTBaMU M JIAOOpaTOpHBIM 000pyIOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBaHUS, MPEACTABIATh B pPAa3IUYHOM (popme pe3ynbTaThl HIKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH: COOIIOAATh MpaBUia MOJIb30BAHHUSI XUMUYECKON MOCYION U
nabopaTopHEIM 000pyOBaHNEM, OOpAIeHUs ¢ BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XHUMHUYECKHX OIBITOB, SKOJIOTHYECKH IIeIeCO00pa3HOro
MOBEJCHUsI B OBITY M TPYHAOBOWM JEATEIBHOCTH B IEJIAX COXPAHEHUS] CBOETO 3/I0POBbS,
OKPY’KalIllel NPUPOAHOW cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh
OTMaCHOCTh TOKCHYECKOTO JEHCTBUSI Ha YKUBBIE OPTraHU3MBI OMNPEICIEHHBIX HEOPTraHUYECKHX
BEILECTB, TOHMUMas cMbIca nokazarens [IK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit uHpopmaruu, MHTEpHET M npyrue), KPUTUYECKH aHAIU3UPOBATH XUMHUUYECKYIO
uH(popMalrio, epepadbaTpiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBHH C MOCTaBICHHON yueOHOMH
3a/1auen.
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padoThbI padoTshI pecype
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue atoma. [lepuoanueckuit 3aKoH u
1.1 [Tepuoanueckas cucTeMa XMMHYECKUX 9
anemeHToB 1. 1. Menaeneena
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro o pasneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeramst 31 1 3
2.2 Mertasibl 23 1 2
Wroro no pazneny 54
Paznen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUST B XUMUAHU. XUMUS U 9
KU3Hb
Htoro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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