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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUH Ha ypOBHE CpeIHEro o0Iero oopasoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
@denepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (erepaibHOW  00OpazoBaTeIbHOM
nporpamMmbl cpeanero obmero oopazoanusa(P@OIl COO), npencraBneHHbix B DenepaibHoM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLX OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBbl, 1 OCHOBHBIX MOJOXEeHUH «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 o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwme mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 0011€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HOJIIOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO /ISl afanTalud UX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TaKXe I MPOAOJDKEHHS OOY4eHHUs B OpraHu3alusx MpodecCHOHAIBLHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBomosararomumu nonoxenusmu PdProcC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIIOTCS CJIEAYIOLIUE 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-IUIAHUPYIOLIas, KOTOopas MpelyCMAaTPpUBAeT OIpEJEICHHUE: IPUHIIMIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTU U3Y4YEHUs y4eOHOro Marepuania, KOJIMYECTBEHHBIX U
KAYECTBEHHBIX €r0 XapaKTEPHUCTHK; IOAXO0J0B K (POPMHUPOBAHUIO COJAECPKATEIBHON 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
HOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEMETHBIX CBSI3€EH;

Ta€T METOJMYECKYI0 MHTEpPIpPETaluio Leled W 3ajad U3y4eHus IpeaMera Ha yriayOia€HHOM
YpOBHE C YYETOM COBPEMEHHBIX HPHOPUTETOB B CHUCTEME CpEJHEro ooOIero oOpa3oBaHUs,
COJepXKATENbHON  XapaKTepUCTUKM  IUIAHUPYEMBIX  PE3YyJbTaTOB  OCBOEGHUS  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
KOHKPETHOT0 Mpoduis o0yyeHusl.



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 pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
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
Tpyna u  00OOHmIEHHBIX CHOCOOOB  JIGATENBHOCTH, HMMEIOIUX  MEXKIUCIHUILIMHAPHBIH,
HAAMPEIMETHBIN 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 HM3y4Y€HUS IMpeAMeTa. JTa CHCTeMa 3HAHUM MOJydaeT OMpeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHHE,  TIO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYHIECTBEHHO  Oonpmmii  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE U3Yy4EHHUS MpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YriyOJeHHs MPEACTaBICHUN O CTPOSHUU
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 BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKLuil.

Oco0oe 3HauyeHHe UMEET TO, YTO Ha COJEp)KaHHuE KYypCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTypy M
XapakTep JONOJHEHUH K o01el cucTeMe NpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE 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 60s1ee 0OCTOSATENIEHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3aluy KJIETKH Kak
OMOJIOTUYECKOH CHUCTEMBI, 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:
dopMHpOBaHUE TPENCTABICHUI: O MaTEpUAIBHOM EAMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX U
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 O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUN
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 MIPUPOIHON Cpeie;
OCBOEHHE CHCTEMbl 3HAHUM, JIeXKAIIUX B OCHOBE XMMMYECKOH COCTaBIISIIOIIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX [TOHATHH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
IIPEJICTAaBICHUNA O CTPOEHUU BEILECTBA HAa Pa3HbIX YPOBHIX — ATOMHOM, HOHHO-MOJIEKYJISPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX IPOTEKaHUs
XUMHUYECKMX peaklui, 0 XMMHUYECKOM PAaBHOBECUH, PacTBOpaxX M JUCIEPCHBIX CHCTEMax, 00
00IIMX HAYYHBIX TPUHIUIIAX XUMUYECKOT'O TPOU3BO/ICTBA;

dopMupoBaHHE Yy O0OYyYaroIMXCS OCO3HAHHOIO IOHHMMAaHHUS BOCTPEOOBAHHOCTHU CHCTEMHBIX
XUMHUYECKUX 3HAHUM Ui OOBSICHEHMs KIIIOYEBBIX MJIEH U MpoOJeM COBPEMEHHON XUMUHM, AJIs
OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHUH, HMEIOIIHUX E€CTECTBEHHO-HAYUYHYIO MPHPOLY;
rPaMOTHOTO pelieHusl Mpo0seM, CBA3aHHBIX C XMMHMEW, TPOrHO3UPOBAHMS, 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, HEOOXOAUMBIX IS TPUOOPETCHUS
YMEHUH OpPHUEHTUPOBATHCS B MHUPE BEUIECTB M OOBSCHEHHUS XUMUYECKUX SIBICHUN, UMEIOLINX
MECTO B IIPUPOJIE, B IPAKTHUECKOM EATENBHOCTH U IOBCEAHEBHOM XKU3HHU.

B nnane peanuzanuu nepBoovepeIHbIX BOCIIUTATENbHBIX U pa3BUBAIOIINX (QYHKIUH LIEJIOCTHON
CHCTEMBI CpeHero oouero oopa3oBaHus MPU U3YYEHHUH NpeaMeTa «XUMHUS» Ha YIrIIyOJEHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TAKKE 1NN U 3aJ1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUM NPUPOABI, YBaXKEHUS K IIPOLECCY
TBOPYECTBA B OOJIACTH TEOPETUUYECKUX U MPUKIATHBIX UCCIECIOBAaHUIN B XUMHH, (POPMUPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3sBUTHE MOTHBAllMM K OOYYEHHMIO U I[IO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;
pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEN
oOydaromuxcsi, (OpMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOPa30BaHMUIO M
HEMPEepbIBHOMY O0Pa30BaHUIO KaK YCJIOBUIO YCIEIIHOW MpodeccHoHaTbHOW M 00IIecTBEeHHON
JeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO M MOTPEOHOCTH B 37A0POBOM
o0pa3e )XHU3HU;



e (opMupoBaHHE YMEHUI M HaBBIKOB Pa3yMHOTO MIPUPOIOIIOIB30BAHMS, PA3BUTHE IKOJIOTHUECKON
KYJIbTYpBbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTMUECKOM 1eATeIbHOCTH.
OOmiee 4yMCIO YacoB, MPEAYCMOTPEHHBIX JUIsI M3Y4YEHUS XHMUU Ha YIIIyOJEHHOM YpOBHE
cpennero obmero oOpaszoBanwus, coctaBiseT 204 ygacoB: B 10 xmacce — 102 gaca (3 vaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIen0).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HaUeHHE OPraHUYECKONM XHWMHH, NPEICTaBICHHE O MHOroo0pasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHUE aTroMma YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOHuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTaJeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAxX
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeO(HIe U AEeKTpoduIe.

Teopust crTpoeHusi opraHudeckux coeauHeHudi A.M. bBytiepoBa U COBpeMEHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUH.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeineTHad. M3omepus. Buael u3omepuu: CTPYKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylnax OpraHWYeCKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 GYHKIMOHATHHON
rpynme. 'omonorus. ['omonoruueckue psapl. Cucremarnueckass HOMEHKIIATypa OPraHUYEeCKUX
coequnenuii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobOennoct W KilaccuduKauus  OpraHmdyeckux  peakiuif.  OKuCIUTEThHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUU.

OKCIIEpUMEHTAIbHBIE METO/bl U3YUYECHHS BEIIECTB U UX IMPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHu (MIaBieHHe, OOYyIJIMBaHME U  TOPEHHE),
KOHCTPYMPOBAHUE MOJIEJIEN MOJIEKYJI OpraHU4YECKHX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuii psii ajakaHoB, oOmiast ¢popMmysia, HOMEHKJIATypa U U30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -THOpUAM3alUs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUecKue CBOMCTBA ATKAHOB.

XHUMHUUYECKUE CBOMCTBA aJIKaHOB: PEAKIMK 3aMEIICHUs, N30MEpHU3aliy, IeTUAPUPOBAHNUSA,
IUKIU3aluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3MeE peakUuil
PaANKaIbHOIO 3aMEILIECHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKUX CBOMCTB MalbIX (IUKJIOMPONAH, LHUKIOOYTaH) W OOBIYHBIX (IIMKJIONEHTAaH,
[IUKIIOTEKCaH ) IUKI0ANKaHOB. CIOoCOOBI MONYYEeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Ankensl. 'oMosiorudeckuit psii akeHoB, o01ias ¢popMysa, HOMEHKIATypa. DIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKEHOB, sz-l“I/I6pI/IIII/IBaI_II/I}I ATOMHBIX OpOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) uzoMepus. Ousznueckue
CBOICTBa aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHHUS B -
MIOJIOKEHUE TpU JBOWHON CBs3M, NOJMMEpHU3auuu W okucieHus. [IpaBwio MapkoBHUKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOB! NOTYUYEHHUS M IPUMEHEHHE aIKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH DIIEKTPOHHOTO CTPOCHHUS U XMUMHYECKHX  CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
Crioco0bI nostyyeHus 1 IPUMEHEHUE alTKaJHeHOB.



Anxunsl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKWHOB, SP-TMOpUAM3AIUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aNKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOSANHEHUS, AUMEPU3alluu U TPUMEpPHU3aluu, OKuciaeHus. KucioTHele CBOICTBa ajIKWHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbBIE peakuuu Ha TPOHHYIO CBA3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudecKkue yrieBoaopoasl (apeHsr). 'omomornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJBI OeH301a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJIOIOB: pEeaKLuu
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIOroB Oen3omna. IlpeacraBienne 00 OpUEHTHPYIOLIEM JEHCTBUM 3aMECTUTEICH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszanust  ctupona. CrnocoObl  MOMyYeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsable ra3pl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepaOboTKu HePTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHi, KaTaTUTHYECKHii), pudopmuHr, nupoiu3. [Ipogykrer nepepaboTku HedTH, UX
NPUMEHEHHE B TIPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOM3BOHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO  pacTtBopa wmiEnouyd. BzaumopeiictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHSATHE O METalIoOpraHHMYeCKUX COCAMHEHHSIX.
Hcnonp30BaHne TalOTEHIPOU3BOIHBIX YIJIIEBOAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BEUIECTB M UX IpPEBpallleHUui: H3y4YeHUE
buznyecKuXx  CBOMCTB  YITIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOJIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajusi, B3aUMOJICHiCTBHE aleTHJIeHa C aMMHAuYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJAOPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3suamMu IUIacCTMacCc, KaydyKOB U PE3UHBI, MOJECIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOJHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnupThl. CTpoeHHE MOJEKYN (Ha NpUMepe MeTaHoJla U
sTaHosa). ['oMonorudeckuit psij, odmias Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHUSI.
dusnueckue CBOWCTBA MPEAETbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOJHBIE CBSI3U MEXITY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peakUWU 3aMEelIeHMs, Jerujparalu,
OKHCIICHHs, B3aUMOJICHCTBHE C OPTraHWYECKUMHU U HEOpraHMYecKUMH Kuciaoramu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE crUPTHL. [leiicTBHe 3TaHOJa W METaHOJia Ha OpPraHu3M YeJOBeKa.
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 3aMelleHHs, B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacraBienne o MexaHu3Me
peakuuii HykieouiabHOro 3aMereHus. JleiictBue Ha opranusM 4enoBeka. CriocoObl MOTyYeHUs
¥ IPUMEHEHNE MHOTOATOMHBIX CTTHPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IbHOTO spa.
Ouznyeckue cBoicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4EeHUS M TpUMEHEHHe (eHoa.
®denondopManpaeruaHas cMoJa.

KapOoHuIbHBIE COCNMHEHHSI — QIBJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUa0B M KETOHOB, olmas ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUUYECKHE
CBOMCTBA aIbJETHIOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE allbJIeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONydeHHs] W NMPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE Tpe/elibHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiarypa. Pu3myeckue CBOICTBa OJZHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XMMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKALUN, PEaKIUU C
Y4acTHEM YIJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHI. [loHsTHE
0 MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HENPEICTbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. IIpenctaBureny BbICIIMX KapOOHOBBIX KHUCIIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEBAs, JUHONEH08ds KHCIOTHL. CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IIEJIOYHOU cpelie.

XKupsr. Ctpoenne, pusnyeckrne U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPIKAIINX OCTATKH HEMPEEeIbHbIX JKUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBbU1a Kak COMM BBICIINX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE ICHCTBUE.

OO6mass xapakTepuctuka yriaeBojaoB. Kiaccudukanus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuabl: IUIIOKO3a, (PYyKTO3a, Tanakro3a, pubo3a, Ae30KCcupudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEaKIMM C Y4YacTHEM CHUPTOBBIX M  alNbJCTUOHOW TIpYyII, CIMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBaronie U
HEBOCCTaHaBIUBaloLMe aucaxapuiel. ['maponus nucaxapunoB. Haxoxnenwe B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitono3a. CTpoeHre MakpOMOJIEKYI
Kpaxmajia, TJUKOI€Ha U Leuioyo3pl. (Pdu3nueckue CBOICTBAa Kpaxmajga M IEJUIH0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THAPOJIM3, Ka4yeCTBEHHAsl PEaKIUs ¢ MOAOM. XHMHYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHE 3(PUpOB LeT003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCHepUMEHTAJIbHbIE METOJbl M3YyYEHUS BELIECTB U MUX IMPEBPALICHUI: pacTBOPUMOCTh
pa3IM4YHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHCIIEHHE 3THUIIOBOIO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusi (BO3MOXHO HMCIOJIb30BaHHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anberuasl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u ruapoxkcuaom meau(ll)), peakus rmunepuna
¢ ruapokcunom meau(ll), XxumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/IeiicTBHE
pacTBopa TroKo3bl ¢ TuapokcuaoMm meau(ll), B3ammonelicTBie Kpaxmania ¢ HOJIOM, PEIICHUE
HKCIEPUMEHTAIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonb», «KapboHoBbie KUCTOTHI. ClloKHbIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuMYeckue Tpou3BOAHble ammuaka. Kiaccudukauuss amMHHOB:
annpaTUUecKue U apoMaTUYeCcKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTpOCHUE MOJIEKYI,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHUMHYECKOE CBOICTBA
ann(paTUUEeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOAEUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON KHca0TOM. CoM aJKuIaMMOHUS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatndeckoro psia. CTpoeHue aHwinHa. B3aumHoe
BJIMSIHAE TPYII aTOMOB B MoJeKyje aHWwiIMHA. OCOOEHHOCTH XMMHMUYECKUX CBOMCTB aHWIIMHA.
KavectBennsle peakuuyn Ha aHwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmunHokucinotel. Homenknatypa u  u3zomepus. OrtaenbHble NPEICTABUTENH  O-
AMUHOKHCJIOT: IVIMLIMH, aJlaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOMN cBsi3u. buonornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THAPOJIU3
HENTUI0B.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOpHYHAas M TpETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, ACHATypalus, KaueCTBEHHBIC PEaKIUH Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOPEHHE
0enIKoB B BOJIE, IeHATypauus OCJIKOB IPU HAarpeBaHWUHU, L[BETHbIC peaklUM Ha OCJIKU, pelIeHue
AKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

OcCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — IOJMMEPHU3ALU U TOJINKOHICHCALINS.

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTUIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUJIXJIOPU], HOJIUCTUPOJL, IIOJINMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
noJmdTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHMUYeCKHe Kaydykud (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, MIENK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AJIEKTPOIPOBOJSIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoB, pELIEeHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE MIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxnenne MonekynsipHoil (hopMysibl OpraHUnYeCKOro COEJMHEHHUS IO MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISPHONW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKLUU /WM UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOUH (OpMYJIbI
OpPraHMYECKOT0 BEIeCTBA Ha OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIM CIIOCOOOB MOJY4YEHHS,
ONpeIeTeHUE AO0JIU BBIX0JA IPOAYKTA PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus mMexnpeIMeTHBIX CBsI3€i MpH M3y4YeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: SIBJICHUE, HAy4HBIH (pakT, rumoresa, Teopus,
3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, W3MEpEHHE, IKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHWE BEIIECTBa, (PU3HUECKUE BETUYMHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.



buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUA, OpoxeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMBbIE, TOTUIHBO.

TeXHONOTHS: TUIIEBBIC MPOTYKTHI, OCHOBBI PAIlMOHATIHLHOTO TUTAHUS, MOIOIIIUE CPEIICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMU4eckuil aneMeHT. M3oronsl. CTpoeHHe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTUYECKHEe YPOBHU U TNOAYPOBHH. ATOMHBIE
opourtanmu. Kimaccudukarmss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anmemenTsl). Pacnpenencuue
JJIEKTPOHOB II0 AaTOMHBIM OpPOUTAISAM. OJEKTPOHHBbIE KOHQUIypalM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(Urypanuyu HOHOB. DIEKTPOOTPULIATEIBHOCTb.

Ilepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHUYECKUX dneMmeHToB JI.H.
MengeneeBa. CBs3p nepuoAMYECKOro 3akoHa M llepuonnueckoil cuCTEMBl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CIOXKHBIX BEIIECTB IO IpyNiaM U
nepuoaaM. 3HaueHue nepuoandeckoro sakona /[.J11. Menneneesa.

Xumu4deckasi CBsA3b. BUABI XMMHYECKOM CBSI3M: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEeprus
U JrHa cBs3u. [lonsspHOCTh, HAaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsi3U. KpaTHble
cBsa3Uu. BogoponHas cBsA3b. MeXMOIEKyIIpHbIE B3aUMOACHCTBHSL.

BanenTHOCTh M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha MpHUMEpEe COEIMHEHMH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIIIEKCHOTO  HMOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeauHeHuid. Ilonatue o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJEKYJISIpHOTO W HEMOJEKYJISPHOTO CTpOeHUS. THIbl KpUCTAIITMYECKHX
PEIETOK (CTPYKTYP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucreMax. Mctunnble pacTBopsl. [IpeacraBienue o KOTONIHBIX
pactBopax. CrocoObl BbIpak€HHsI KOHLIEHTpPAIlMM PAacTBOPOB: MaccoBasl 10 BellecTBa B
pacTBope, MoJigpHas ~ KOHIEHTpaunus. HachllleHHble M HEHAaCBIIIEHHbIE  PacTBOPHI,
pactBopuMoOcTb. Kpucramuioruaparst.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKUX BEUIeCTB. TpHUBHAJIbHbIE Ha3BaHUs
OTJIENIbHBIX NIPEACTABUTEIEH HEOPraHMYECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXpaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHUS W IPEBPALICHMS DHEPIMHM IPU XUMHYECKHX
peakusix. TernoBble 3Q(PeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklinu, e€ 3aBUCUMOCTh OT PaziIMUHBIX (hakTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakunu. Karanus u kaTanuzaTopsl.

ObparuMble U HeoOpaTUMBbIE peakIuu. XHUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIIEpaTypa, JaBICHUE U KOHILIEHTpAllMM BEILECTB, y4acTBYIOIIMX B peakuuu. [Ipunmun Jle
[Tarensbe.



OnekrponuTtnueckas auccoruanus. CunpHble W ciadble  AyIeKTponuThl. CTeneHb
nucconuranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IiesoyHad. BomopoaHsiit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiyu nonnoro ooMena.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKucieHus. OKUCIUTENb WU
BOCCTaHOBUTENb. lIpormeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiine OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTOJT 2JIEeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: Ppa3lIoKEHHE
NEepOKCHUa BOJOpPOJAa B MPUCYTCTBUU KaTallM3aTOpa, MOJENIN KPUCTAJUIMUECKUX PEIIETOK,
NOPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH pEeaKIuu 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.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaeposa).

Bopopon. Ilonyuyenue, ¢pusnyeckue ¥ XMMUYECKHE CBOWCTBA: PEAKIMU C METAJUIAMHU U
HEMETaJUIAMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelme KHCIOPOACOAEPKAIIUE COCIMHEHUS TajJOT€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHs TajioreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOMXYYEHUS KHCIOPOJA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia M o30Ha. Oxcuasl u
MEPOKCHU/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
coiictBa. CepoBogopon, cynbduasl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEIMHEHUI.

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

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHE U XUMHUYECKUE
cBoiictBa. @Dochuasl u Qocoun. Oxcuasl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. duznyeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aacopOLus.
O®ymiepensl, rpadeH, yriaepoiHble HaHOTPYOkH. IlpuMeHeHuMe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, H €r0 COEUHEHHI.

Kpemuuii. Haxoxnaenue B npupoje, crnocoObl MOdydeHHs, (U3HUEeCKUe M XMUMHUYECKHE
coiicTBa. Okcup kpemuusi(1V), kpemHueBast KMcinoTa, cuiMkarbel. [IpuMeHeHre KpeMHUs U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxenue metamio B [leproguueckoil cucTeMe XUMHUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBOMCTBAa METAJLIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAJJIOB.

DNEeKTPOXUMUYCCKUNA psifl  HampspDkeHUH MeTauioB.  OOmme CcrnocoObl  MOyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAILTYPIUs, eKTpomeTamutyprus. Ilonarue o kopposuun
MeTay10B. CriocoObl 3aIIUTHI OT KOPPO3HH.



Obmas xapakrepuctika MeTauioB |A-rpynmsl Ilepuoandeckoil CHCTEMBl XMMHUYECKHX
anemMeHTOB. Hatpuit u xanuii: monydenue, pu3ndeckue 1 XMMUYECKHE CBONCTBA, IPUMCHECHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynmsr [leprogunueckoil cucTeMbl XUMHUYECKHX
AIIEMEHTOB. Maruuii W KajJblMid: TMOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMMHHUI: TIOJy4YeHUe, (PU3MUYECKUE M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMGOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOouHbix noarpymnm (b-rpynm) Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®u3nyeckue 1 XMMHUYECKHE CBOMCTBA XpoMma U ero coeaAnHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[lonyyeHnue u npuMeHEHNE Xpoma.

®usznueckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxunenmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®du3nuecKue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAnHeHUu. OKCHIbl, TUAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

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

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE CBOICTBA OKCUAA
U TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3yYEHUs BEUIECTB M MX MPEBPALLCHHUI: H3ydeHUE
00pa3IoB HEMETauIoB, TOpeHHe cepbl, (Gocdopa, xkenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIeKUMU «MeTamibl W CIUIaBbl», B3aWMOJECHCTBHUE ILIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAIOB), B3aUMOJAECUCTBUE LIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAa M KaTHOHBI METAJIJIOB, B3aUMOJICHCTBUE THIPOKCHIOB ATIOMUHUS U IIUHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUue SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM «['anoreHsi»,
«Cepa u e€ coeAMHEHUsI», «A30T U Pochop U UX COeAUHEHUD», «MeTaulbl TJIaBHBIX MOATPYII,
«MeTtannbl MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAaydHBIX
METOJaX I[IO3HAHUS M METOJOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpTraHU3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CTOCOOBI MOMYyUYEHUsT BaKHEHIIINX
BElIECTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblnieHHbIe
CHOCOOBI MOJTYYEHHUSI METAJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero rnocyiencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumus M 300poBbe 4YenoBeka. JlekapcTBeHHble cpenctBa. [lpaBuna ucnonb3oBaHUsA
JIEKapCTBEHHBIX MpernapaToB. Pojib XUMUU B Pa3BUTHU MEIUITUHBI.

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

Kocmernueckue u mapgromepHsle cpenctBa. beitoBas xumus. IIpaBuna 6Ge3omacHOro
MCIIOJIb30BaHUs IPENapaToB ObITOBONW XMMHH B TOBCEHEBHOMN KU3HHU.

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

XuMHus B CENBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO0, KepamMuka. MaTtepuaibl
JUISE 371eKTpOHUKU. HaHOTEXHOIOTHH.

Pacuérnbie 3a1aun.



Pacuérel: Macchl BemecTBa WM 00BEMa Ta30B M0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUIECTBA
BEIIIECTBA) IMPOJYKTOB pPEAKLMH, €CIM OJHO M3 BEIIECTB MMEET IMPHUMECH, Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKLMH, €CIM OJHO U3 BEIIECTB JIaHO B BUJE pacTBOpa C
OonpeAenEéHHOM MacCOBOM JIOJI€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHLEHTPAallUU BEILECTBA B PAacTBOPE, NOJHM BBIXOAA IMPOLYKTa PEAKUUU OT TEOPETUYECKU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U NOHSTUN, IPUHATHIX B OTJIEIbHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1e ecTeCTBEHHO-HAy4YHblE IOHATHUSA: SIBJICHUE, HAydHbIH (akT, rumoresa, Teopus,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®uznka: marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, HOH,
U30TOINBbl, PAaAMOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKU YpOBEHb, BEILIECTBO, TEJNO, O0BEM,
arperaTHOe COCTOSIHUE BEILECTBA, WJCAIbHBIA ra3, (U3NYECKUE BEIUYMHBI, EIUHUIIBI
WU3MEPEHUS, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- H
MHUKPORJIEMEHTBI, OEJIKH, >KUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIOTBI, ()EPMEHTHI, FOPMOHBHI,
KpYroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.

TexHonorus:: XuMHU4€ecKasi MPOMBIIIIEHHOCTh, METAJULYprusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€PUAJIOB, 3JIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA30OBAHU

JIMHHOCTHBIE PE3YJIBTATbHI

B coorBercTBUHN C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JHMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTra «XHUMHS» Ha YPOBHE CpeaHero ooimero oobpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIpPEAETICHUIO;
HAIMYUE MOTHUBAallMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBHJIaMU U HOPMAaMM TIOBEJEHUS; HaJIU4ue
MPABOCO3HAHUS, SKOJOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH IEJIH M CTPOUTH KMU3HCHHBIE
IUTaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHopMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOM JesATeIbHOCTH 00yUalouXcs B MpoIecce peann3aun
00pa3zoBaTenbHON AESTEIBHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JesATENbHOCTH 00yUaIoUXCcs B MPOIecce peann3aun
00pa3zoBaTenbHON AESTEIHPHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HaHHUS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MNpeaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOU TBOquCKOﬁ ACATCIIBHOCTH IIPpU CO3AaHUHN y‘-Ie6HbIX IIPOCKTOB,
pelIeHnr y4yeOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTHM MMOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOU
XHAMUH,

YBa)XEHUSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHHU, OCO3HaHWA TOIO, YTO JAHHBIC HAYKM C€CTh PE3YIbTaT IJIUTCIbHBIX Ha6J'IIOI[eHI/II71,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpECa M TI03HABATEIbHBIX MOTHBOB B TIOJYYEHHH U TMOCIEAYIONIEM aHAJIU3E
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHUMBATh CUTyallUHW, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPaJbHO-HPAaBCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3HUIUN
HPABCTBCHHBIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HAaHUuA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 370pOBOTO W 0€30MacHOTO o00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEMIECTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

IMOHUMAaHHA [OEHHOCTH IIPaBUJI HWHIUBUAYAJIBHOIO W KOJIJICKTUBHOI'O 0€e3011aCHOTO
MOBEJICHHUS B CUTYAIIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOToJIs,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX AESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUM IPAKTUYECKUX 3a1a4 COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO MpOo(deccuil pasinyHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASAM TPyJla U pe3ysbTaTaM TPYAOBOM NeATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIAYAIBHOW TPACKTOPHUHM OOpa3oBaHMUS,
Oyaymei npodeccun U peann3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 001IEeCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1e7IECO00Pa3HOr0 OTHOLICHUSI K MPUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAaHHUA TJ100aJIbHOTO XapaKkTepa SKOJIOTMUECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMUHM I PELIEHUS] BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AKTUBHOI'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX BpE OKpYXarollel HmpUpoIHOM cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpHUSTHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPUHUMAEMbIX
JICMCTBUM U NTPENOTBPAILATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIbHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKu U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOI'O MBIIUIEHHUS, CO3/JaHUH LIEJIOCTHOTO MPEICTABICHUS 00 OKpYKaIoLIeM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHM JJIs COBPEMEHHOM IUBMWIM3ALMHU: B €€
IYMaHHCTUYECKON HarpaBleHHOCTH M Ba)KHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUalbHOM
KYJIbTYpBbI, B PELIEHUH ITI00ABbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIMIIMHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPYy/Aa M SKOJIOTHYeCKH KOM(GOPTHOM KM3HU Ka)KJ0ro 4jieHa
o0111eCTBA;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHUMaHMsI CYIIHOCTH METOJIOB I1O3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIBb30BAaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHUS JenaTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCSI TAaHHBIX
C 1IeJIBIO MOYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPobIeM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITENIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;



UHTEpeca K OCOOCHHOCTSM Tpyda B pa3iW4HbIX cdepax mnpodeccuoHaTbHON
JIeATEIIHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 1O XMMHH Ha YPOBHE CPEIHEro
o01rero oOpa3oBaHus BKIIOYAIOT:

3HaUMMBIC JJIs1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeX1peaMeTHbIC) OOIeHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOIECC, CHCTEMa, HaYYHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEI0BaHNE, HAOIIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHUE);

YHHBEpCaJIbHBIC yueOHbBIC JIEACTBUS (TI03HaBaTeIbHBIC, KOMMYHHKATHUBHBIC,
perynsaTuBHbBIE), oOecneunBaonie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COILIMAJILHOM KOMITETECHIMH 00YJarOIIHXCS;

CIIOCOOHOCTh ~ OOYyYaroIMUXCA  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCHUIIUHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJILHOM MTPAKTHKE.

MeranpeaMeTHbIe PEe3yNbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITeNIbHO (OpMYJIHpOBaTh U aKTyaJU3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPE/ICIIATh IEMH JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUHU HX JOCTHKCHUS,
COOTHOCHUTD PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh TPH OCBOCHHHM 3HAHWW MPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATUH U yCTaHABIMBATh WX B3aHMMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TOHITHS JTsl OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(PUKALIUN BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHUYUHHO-CJICICTBEHHBIC CBSI3U MKy N3yIaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTHh B TIPOIECCE MO3HAHUS HCIIOJIb3yeMbIe B XMMHHM CHMBOJIMYECKUE (3HAKOBHIC)
MOJIEJIH, TPe0O0Pa30BbIBATH MOJIEIbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIUuu — TPU PEIIeHUHd YIeOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3334, IPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTaBICHHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMbIX BEIIECTB U XHMHUSCKUX PEAKIIHH.

2) 0a3oBbIe HCCIEA0BATENbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHMS BEIIECTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh LENM M 3aJa4dl  KCCIEAOBAaHUSA, WCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY>KICHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSTEIHLHOTO TUTAHWPOBAHHUS M TIPOBEJACHHS YYCHUYCCKHX
DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJIOM MpoIlecca, CaMOCTOSTEIIBHO
IIPOTHO3UPOBATh €ro pe3yibTaT, (popmyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICIOBAHUSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAECTaHHOU
pabore;



npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIEAOBATENIbCKOM W MPOEKTHOM JesTeIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB pEIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB MO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUMBOCTH;

¢dbopMynHMpoBaTh 3ampOCHl M TMPHUMEHATh Pa3IMYHBIE METOAbl NPH TOUCKE H OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT UCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIBHYIO (OPMY IpeACTaBICHUs WHPOPMAIUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KAyeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAJHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOH TEeMBbI B XOJC TUAIOTA WU/WUITH TUCKYCCHH,
BBICKA3bIBaTh UJieH, GOPMYITUPOBATH CBOM MPEATIOKEHUS OTHOCUTEILHO BBITTOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C MpPE3EHTAlUUEN pe3ybTaTOB IO3HABATEIbHOM JEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJIHEHUH XUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO HCCIEJOBAHHIO CBOIMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro TpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAaHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0€ 00CYXKIeHUs U OOMEHAa MHEHUSIMH.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBIATH CBOIO ITO3HABATENIBHYIO JESATEIBHOCTD,
onpenenss €€ eI U 3aJa4d, KOHTPOJIMPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaeMblii alrOpUTM JIeHCTBUN NpU BBIMOJHEHWU YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIIeHUs C yU4ETOM MOJyUYEHHUsI HOBBIX 3HAaHUN O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILIECTBISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS MPOrPaMMbI IO XUMHUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeaHero oOuero oopa3oBaHMs BKIIOYAIOT crelupuyeckue aas y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, WHTEPIpPETAlNH U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TaKXKe€ B peaJbHBbIX >XU3HEHHBIX CHUTYyallHsX,



CBSI3aHHBIX C XuUmueil. B nporpamMme 1o XUMHUHU MPECAMCTHBIC PC3YJIbTAThbl MPCACTABJICHBI I10
roaaM U3y4YCHUA.

10 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKasi XUMHD OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAYEHUU OPraHuYecKol XUMHH B
CHCTEME ECTECTBEHHBIX HAyK U € poiii B 00ECIICYCHHH YCTOMYHMBOTO PA3BUTHUS YEIIOBEUECTBA B
pelieHrun MpoOJIeM 3KOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPUAOB, HOBBIX HCTOYHHUKOB HHEPIUU, B OOECIECUCHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (POPMUPOBAHMH MHUPOBO33PEHUS U OOLICH KyIbTYpHI
YelloBeKa, a TakKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
MMOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0001104YKa aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIU3alUsi aTOMHBIX
opOuTaneld, WOH, MOJIEKYNla, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YIJIEPOAHBIN CKeNeT,
(GyHKIMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJICTHbIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
U30MEpBl, TOMOJIOTHUECKUH PsiZl, TOMOJIOTH, YTJIEBOJAOPOIbI, KHUCIOPOA- U a30TCOICPIKALIHIEC
OpraHUYECKHUEe COCIMHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE
COCIMHEHUS; TEOpPHUH, 3aKOHBI (mepuogudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemecTB A. M. byriepoBa, 3aKkOoH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DJHEPTUU TMPH XUMHYECKHX pEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JieXKalllue B OCHOBE MOHUMAaHUS
OPUYMHHOCTH H CHCTEMHOCTH XHMHYECKHX SBIICHH; NPEACTABICHUS O MEXaHH3Max
XUMHYECKHX pEeaKlUi, TEePMOJMHAMUYECKHMX M KHHETUYECKHUX 3aKOHOMEPHOCTAX HX
NPOTEKaHUs, O B3aMMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJaxX (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dbakronoruueckue cBeqeHUs O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM UCTIOh30BAHNHY BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLIMX HAayYHBIX MPUHIMIAX XUMHUYECKOTIO
NPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIA, TIepepaboTKu HedTN);

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepHbIe IPU3HAKY MOHATUH, yCTAHABINBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MTOHSTHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COETMHEHUM;

c(OpMUPOBAHHOCTh YMEHUI:

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsi COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHN4YECKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUECKHMX pEAaKUMH U pacKpblBaTb UX  CYHIHOCTb:
OKHCITUTEITbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IMOCPEJCTBOM  COCTABIICHUS  AJIEKTPOHHOTO
OamaHca 3THX peakUud, peakuuil HOHHOro OOMEeHa MyTEM COCTaBJICHUS HX TIOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBAaTh MOJAETM MOJIEKYJl OpraHMYeCKUX BEIIECTB IS WJUIIOCTPALMU  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH PUHAIJICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO MX COCTaBY M CTPOSHHIO K ONPEACIEHHOMY KIIACCy/TPYIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUIE  OTACTBHBIX MPEICTABUTENCH OpraHMYECKUX BEHIeCTB (ITHJICH, AaleTWICH, TOJYO,
[JIMLIEPUH, STWICHTIUKONIb, (QeHos, (OopMaIbIETHA, aleTajabJerusl, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CTEapHHOBAs, OJICMHOBAs, MaJIbMHUTHHOBAS KHUCIOTHI, TIUIIHH,
JlaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHUII, H30IIPEH, XJIOPONPEH, CTUPOI U JPYyTHE);



c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUJ XUMHUECKOW CBA3HM B OPraHUYECKUX
COEMHEHUX (KOBAJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKCHHUS TEOPUH CTPOCHHUS OPraHMYECKUX
BemecTB A. M. byrnepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BELECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEIEH Pa3IMUYHbIX KJIACCOB OPraHUYECKUX BEILECTB!
QJIKAHOB, LMKJIOAJIKAaHOB, AJIKEHOB, AJIKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U IOJIMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XMMHUYECKHX PEaKLUil ¢ UCIIO0Ib30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MPHMEPAaX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKMX COEIMHEHMH OT KPAaTHOCTU M THIIA
KOBaJIEHTHOM CBS3HU (OG- U T-CBA3M), B3aUMHOI'O BIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHMKH YIJIEBOAOPOAHOTO ChIPhS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
IPOAYKTOB EpepabOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAY4YHBIX METOJaX
NO3HAHUS — HaOJIOJAEHUM, W3MEPEHHM, MOJEIUPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpalMM  MBICIUTEIbHON
JESATEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLICHHE, CHUCTEMAaTH3alUI0, BBISBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 7151 U3Y4YEHUs CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHAMU U
IPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAy4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MUpPA, UCIOJIb30BATH CUCTEMHbIE 3HAHUS IO
OpPraHMYeCcKON XUMMHU JJIsi OOBSICHEHHS U MPOTHO3MPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyram u
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C UCHOJIb30BaHHMEM (U3UUECKHX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXACHUIO XMMHUYECKON (POpPMysbl BEIIECTBAa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATh M OLIEHUBATh C MO3ULIUN
HKOJIOTHUECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JAEATEIbHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepabOTKOM BEIIECTB, HCIOJIb30BAaTh IOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOieM B CUTYAIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TIOJIyuYe€HHE U U3yuYeHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M KHUCIOPOJCOJEP)KAIINX OPraHU4YeCKHX BEIIECTB,
pellleHne HJKCIEPUMEHTANbHBIX 3aJad [0 PACIO3HABAaHMWIO OPraHMYECKHX BEIIECTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro  oOpalleHusi C  BelecTBaMH U JJaOOpaTOpHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCIECJOBAHUsSA, NMPEICTABIATh B pasiIu4yHOil (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh MpaBWila HKOJIOTUYECKH I1eJIeCO00pa3HOro MOBeNEHUss B OBITY M TPYAOBOMH
JEATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOEr0 370pPOBbs, OKPYXKAloLleW NPUPOAHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOrO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO AECWCTBMSI HA JKUBBIE OPraHU3MbI ONPENEIEHHBIX
OpPraHMYeCKHX BEIIECTB, MOHUMAas cMbIch mmoka3arens [1/1K;



AHATM3UPOBATh  IEIECOO0PAa3HOCTh  NMPUMEHEHHS]  OPraHMYECKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0b3A;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmaruu, VHTEpHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYIO
uH(popMallrio, repepadaTbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUHU C MOCTABICHHOW Y4eOHOI
3a/1auen.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas XHMHsD)
OTPAXKAIOT:

c(hOPMUPOBAHHOCTH MPEJCTABICHUI: O MaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y II03HABAEMOCTH SIBJICHUM MPHUPOJbI, O MECTE€ W 3HAYEHUM XHMHH B CHUCTEME €CTECTBEHHBIX
HayK ¥ ¢€ poJii B 00ECIIEUCHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUH MPOOJIEM SKOJIOTHYECKOH,
SHEPreTUYeCKOM W TMHUIIEeBOM O0e30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUECHHWU  PAMOHAITBHOTO
MPUPOIONIONIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpPbl UeJIOBEKa, a TAKKE
9KOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JIOPOBBIO U TIPUPOJTHON CpeJie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBONOJIArarolue
MOHATHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAs1 000J10YKa aToMa, S-
, p-, d-aroMHBIe OpOWTAIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aToMa, THOPHIM3AIns
ATOMHBIX OpOHWTaNe, WOH, MOJEKYyJa, BaJICHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeETa/lInyecKkas, BOJOPOIHAA),
KPHUCTAJUIMYECKAs PEETKA, XUMHUYECKAs PEaKLHs, PAaCTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMU, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIIb, TEIUIOBOH YPPEKT XMMUIECKON peakIiu, CKOPOCTh XUMUYECKOM
peakiuy, XUMHUYECKOE paBHOBECHE, TEOPUHM U 3aKOHBI (T€OpUsl DIEKTPOIUTHYECKON
auccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUS MacChl BELIECTB,
3aKOH COXPAHEHMS W MPEBpPALICHUSI PHEPrUU MPU XUMHUYECKUX PEaKLMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIlUEe B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XAMHYECKHUX SIBJIEHUM; COBPEMEHHBIE MPEICTABICHUS O CTPOCHHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX; TMPEICTaBIEHUS O MeXaHU3Max
XUMHUYECKUX PEaKIUW, TEPMOJUHAMUYECKMX U KHUHETHUYECKHX 3aKOHOMEPHOCTSIX  HX
NpPOTEKaHUsl, O XHUMHYECKOM pPaBHOBECHUH, pacTBOpaXx U JHCIEPCHBIX CHUCTEMaXx;
(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUU U O€30MacCHOM HCIOIb30BaHUN
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUUYECKOH MAeATEeIhbHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIIANIAX XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIATH XapaKTEpHbIE IPU3HAKU MOHITHIA, YCTaHABINBAThH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS IMPU ONMHCAHUUA HEOPTaHMYECKHX
BEILECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMUYECKUX PEAKIUH, CHUCTEMAaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHaIbHbIE Ha3BAaHHS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCIMHECHHSX, BHUJI XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUT KPUCTANIMYECKON PEMIETKH KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCH(PUIIMPOBATh: HEOPTraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IWYHBIM NpH3HAKaM (YHCIy W COCTaBy pearupyrommux



BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakluuud, H3MEHEHHUIO CTENEHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3aTopa W JPYrue); CaMOCTOSTEIIbHO BBIOMpaTh OCHOBAHUS W
KPUTEPUU JJIs1 KIIACCU(PUKALNN U3YU4aeMbIX BEIICCTB U XMMHYECKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuoguueckoro 3akona JI. W.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIONIYIO, OOBSCHUTCIBHYIO H
MPOrHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh ICKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHYECKHX DJJIEMEHTOB MepBoro—uerBéproro mnepuonoB Ilepmomuueckoir cuctemst J[.U.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPreTUUYECKUE YPOBHHY, «IHEPre€TUUYECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXKIEHHOE SHEPreTHUCCKHE COCTOSHHSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XUMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHMH 110 niepuojiaM u rpynmam Ilepuoguyeckoii cucremsl [. . MenaeneeBa, BaJ€HTHbBIC
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS MX 3JICKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30oBaTh (ONHUCHIBaTh) OOLIME XHUMHUYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE T'€HETUYECKON CBS3U
MEX1y HEOPraHUYECKUMU BEIIECTBAMU C TIOMOIIBIO YPAaBHEHH COOTBETCTBYIOIIMX XUMHUECKUX
peakiui;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEeICTBOM COCTaBJIEHMS JIEKTPOHHOIO OajaHca 3TUX peakUuil; peakuuil MOHHOIO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHHI; peakiuil
TUAPOJIN3A; PeaKUuil KOMIUIeKcooOpa3oBaHMs (Ha MpUMEPE T'MIPOKCOKOMILJIEKCOB LIMHKA U
ATIOMHUHHS);

c(OPMUPOBAHHOCTh yMEHHS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECCKHUX
peakiuii ¢ y4y€TOM HX OHHEPreTHUECKHUX XapaKTEePHCTHUK, XapaKTep H3MEHEHUS CKOPOCTU
XUMHUYECKON PEaKIMU B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHUYECKOT'0 PAaBHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuniun Jle HlaTtense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMHUYECKUE PEAKIIMH, JIKAIME B OCHOBE
MPOMBIIUICHHOTO TIOMYYeHHUs] CEepPHOW KHUCIOThl, aMMHaka, oOOI[Me Hay4HbIE MPUHIUIIBI
XUMHUYECKUX TPOU3BOJCTB; 1EIECOO00Pa3HOCTh TPUMEHEHHsS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUIN
Opupoabl — HaOMIOJeHHe, UW3MEpeHHe, MOJACTUPOBAHUE, OKCIEPUMEHT (peambHbli U
MBICJICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPUMEHSTh 3TU 3HAHUS TPHU
OKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATETLHOCTH YeJIOBEKa M B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U
NPEJCTaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TIPOBOUTE PACUETHI: C UCTIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIICHTpAIIHs»; MAcChl BEllecTBa WU 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIN 00BbEMY OJHOIO U3 YYAaCTBYIOIIMX B PEAKIINU
BEIIIECTB; TEIUIOBOTO d(dekTa peakinu; 3Ha4eHUs BOJOPOIHOTO TOKa3aTells paCTBOPOB KUCIOT
U IIeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMAluU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOJIYKTa PEaKlMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOpPA C ONpPEneNEHHOMN
MaccoBOM Ji0Jied pacTBOPEHHOTO BELIECTBA WM JaHO B H30bITKE (MMEET MPHUMECH); JI0JIU
BBIXO/Ia MTPOJYKTa PEaKiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
AKCIIEPUMEHT (MIPOBEICHUE PEaKIIMii HIOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAETICHUE CPElbl PACTBOPOB BEIIECTB C MOMOIIbIO HHINKATOPOB,
W3YYCHUE BIUSHUS PAa3NUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOM peaklMu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Metamb» u «HemeTamisl») ¢ coOmoieHneM NpaBuil



Oe3omacHOro oOpaleHus ¢ BELECTBAaMU U JTAOOpaTOPHBIM 000pyaOBaHUEM, (OPMYIHUPOBATH
1eNb HCCIENOBaHUS, TMpPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOAATh MpaBuia MOJIb30BAHUS XUMUYECKOW MOCYION U
nabopaTtopHbIM 000pyIOBaHNEM, OOpAIleHUs ¢ BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH IIeJIecCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM [EATEIHHOCTH B IIENISAX COXPAHCHUS CBOETO 3/I0POBBS,
OKpY’KallIllel NPUPOJHOM CpeAabl U JOCTHKEHHS €€ yCTOMYMBOIO pPa3BUTHS, OCO3HABaTh
OMAacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIM MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HayyHas U y4eOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uWHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATH3UPOBATH XHUMHYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUH C MOCTaBICHHON yueOHOMN
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 06pa30OBATEIBHBIE
padoThI padoThI pecypebi
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
II i T
11 crpoeins opramrcerix cocamiernii A. M 8 0 0 Bumorexa LIOK
' T https://m.edsoo.ru/ff0d210c
byrneposa
Hroro no pazgeny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenpHbIE YIiIeBOAOPOABI — AJKAHBI, 5 0 0 bu6mmoreka [IOK
' [IUKJI0ATKAHbI https://m.edsoo.ru/ff0d210c
29 HenpenenbHble yrieBogoOpoOIbl: alKeHbI, 14 0 1 bu6mmoreka [IOK
' AJIKaUEHb], aJTKHHBI https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2.3 ApoMaTH4ecKue yriieBOJI0POIbI (apeHBI) 8 0 0 https://m.eds00.ru/ff0d210c
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB U HX 4 0 0 bubmuorexa [JOK
' nepepaboTKa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2.5 ["amoreHnIpon3BOIHBIE YTIEBOIOPOIOB 4 1 0 https://m.eds00.ru/ff0d210c
Hroro mo pazueny 35
Pa3nen 3. Kuciiopoacoaep:kanue oprannyeckue coeinHeHust
bubmuorexa [JOK
31 Cruprei. ®enon 11 0 . https://m.eds00.ru/ff0d210¢
KapOonunbpHbIE COEAMHEHUS: abIETHIBI 1 bu6mmorekxa [IOK
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 21 0 1 https://m.edsoo.ru/ff0d210c
a¢upsl. XKupbl
bu6mmoreka [IOK
3.3 Y TIEBOIBI d 1 0 https://m.edsoo.ru/ff0d210c
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Hroro no pazueny 41

Pa3znen 4. A30Tc0uepmamne OpPraHun4eCKue COCINHCHU A

bubmuorexa [JOK

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 12 1 2 https://m.edsoo.ru/ff0d210c

Uroro no pazgeny 12

Pa3pnen S. BeicokoMoOJIeKY/ISIpHBIE COCAUHEHHUSA

bubmuorexa [JOK

51 BricokoMOIEKyJISIpHBIE COSTMHEHUSI 6 0 1 https://m.edsoo.ru/ff0d210c

Hroro mo pazmeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KJIACC

Kouu4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThbI padoThI pecypcb
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH u bubmuorexa [JOK
1.1 [Tepuoanyeckasi cuCTEMa XUMHYECCKUX 9 https://m.edsoo.ru/00ae14b2
anemenToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubnnorexa [JOK
' BCILICCTB https://m.edsoo.ru/00ae14b2
bubnunoreka LIOK
13 KHMHHCCKHE PeaKiiiH 19 . 3 https://m.edsoo.ru/00ae14b2
Hroro mo pazmeny 39
Pa3znen 2. Heopranuueckasi xummusi
bubnuoreka [IOK
2.1 Hewmeraner 31 1 3 https://m.edsoo.ru/00ae14b2
bu6mmoteka IIOK
2.2 Merasbr 23 1 2 https://m.edsoo.ru/00ae14b2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTo/bI TO3HAHUS B XUMUHM. XUMUS U 9 bubmmoteka IIOK
' KHU3Hb https://m.edsoo.ru/00ae14b2
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJunvecTBO 4acoB JIeKTPOHHbIE
Jl:?n Tema ypoxa Beero KonrTpoabubie IIpakruyeckue gg}?)al;zi];fenbnme
padoThI padoThI pecypebi
[IpenMer u 3HAYCHHE OPTAHIMYECKON XUMUH,
1 MPEACTABICHUE O MHOTO00pa3uu 1 0 0
OPraHUYeCKUX COCTUHEHUIN
DJEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1 0 0
BasneHTHBIC BO3MOKHOCTH aTOMa yrieposia
XuMUYecKas CBSI3b B OPraHUICCKHUX
3 COCIMHECHMAX. MexaHu3Mbl 00pa30BaHM 1 0 0
KOBAQJICHTHOM CBSI3HU, CIIOCOOBI pa3phiBa CBs3EH
4 Teopust CTpoOeHU OPraHUYECKUX COCTMHEHUI 1 0 0
A. M. bytiepoBa
Buner m3oMepun: CTpyKTypHas,
5 IPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((EKTHI B 1 0 0
MOJICKYJIaX OPTaHHYECKUX COCAMHCHHIMA
[IpencraBienue o kiaccuPpUKAUN U
6 cucteMatrueckas Homenkiaarypa (IUPAC) 1 0 0
OpPTaHUYECKUX BEIIECTB
7 Krnaccudukanus peakiuii B opraHu4eckon 1 0 0
XUMHH
8 CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO 1 0 0
TemMe
AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias
9 (dbopMyIna, HOMEHKIIATypa U H30MEpus, 1 0 0

QJICKTPOHHOC U IMTPOCTPAHCTBEHHOC CTPOCHUEC
MOJICKYII




10
11

dusnyeckne ¥ XMMHYECKHE CBOMCTBA aJIKAHOB

Haxoxnenne ankanoB B npupoje. Crioco0s
MOJIy4YEHUs U IPUMEHEHHUE aJIKaHOB

12

13

[uknoankansl: oomas Gopmyna,
HOMEHKJIATypa 1 U30Mepusi, 0COOCHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOWCTB, CITOCOOBI
MOJIY4EHUS U TIPUMEHEHUE

Pemenne pacu€THbIX 3aa4 Ha ONIPEICIICHUE
MOJIEKYJISIPHOM (hOpMYJIBI OPraHUYECKOTo
BEIICCTBA 110 MAaCCOBBIM J0OJISIM aTOMOB
JJIEMEHTOB, BXOASILIUX B €0 COCTAB.
CucremaTtu3zanus 1 0000IIeHNE 3HAHUH 110
TeMe

14

15
16

AJIKEHBI: TOMOJIOTHYECKUI psijl, oOmias
(dbopMyIia, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHasi ¥ IUC-TPAHC-U30MEPHS AJTKEHOB

dusnyecKkre 1 XUMHYECKUE CBOWCTBA AJIKCHOB.
[IpaBuno MapkoBHUKOBA

CriocoObl MMoJTy4eHus: ¥ IPUMEHEHHUE aJIKEHOB

17

ITpakTuyeckas padora Ne 1 mo teme
"[lonydyeHue aTUIIEHA U U3YyUEHHE €r0
CBOMCTB"

18

Pemenne pacu€THBIX 3aa4 Ha ONIPENEICHUE
MOJIEKYJISIPHOIM (pOPMYJIBI OpraHU4ECKOIr 0
BELIECTBA

19

AJKaJMeHBbl: CONPSUKEHHbBIE, U30JIMPOBAHHBIE,
KyMynupoBaHHble. OcoO0eHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

20
21

XHUMUYECKUE CBOKMCTBA CONMPSIKEHHBIX JUECHOB

CriocoObl mosTyyeHHs 1 IpUMEHEHUE
aITKaInCHOB




AJIKWHBI: TOMOJIOTUYECKHUI PSIJI, 001as
dbopmyiia, HOMEHKIIATYpa, HIEKTPOHHOE

22 1 0 0
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(du3nueckue CBOCTBa

23 XUMHYECKHE CBOMCTBA AJIKKHOB 1 0 0

24 KadecTBeHHBIC peakiy Ha TPOMHYIO CBSI3h 1 0 0

25 CriocoObl TTOTy4eHHST ¥ IPUMEHEHUE AIKHHOB 1 0 0

2% Pemenue 3amau: pacuéTsl M0 ypaBHEHHUIO 1 0 0
XMMHYECKON peaKiuu
Cucremarusanus 1 00001IeHNE 3HAHUH 110

27 1 0 0
TEME
ApeHbl: TOMOJIOTHYECKUH psJl, 00111as

28 dbopMyIa, HOMEHKIIATypa. DNEKTPOHHOE U 1 0 0
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
OeH3o51a ¥ TOIyoJa, UX GU3NYECKUe CBOWCTBA

29 XHWMHYECKUE CBOMCTBA apCHOB: PEaKIUU 1 0 0
3aMEIECHNS
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUN

30 MIPUCOETUHEHUS], OKHCIIEHHE TOMOJIOTOB 1 0 0
OeH3oia

31 OCOOEHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA 1 0 0
Pemenne pacuéTHbIX 33724 Ha OTNpeIeTICHIE

32 MOJIEKYJISIPHOH (hOPMYITBI OPraHNIECKOTO 1 0 0
BEIIECTBA

33 CriocoObI oNTy4eHHst ¥ IPUMEHEHUE apEHOB 1 0 0

34 I'eHeTHYeCKas CBA3b MEKIY PA3TMIHBIMH 1 0 0
KJIACCaMH YTJIEBOJIOPOOB
Pacuéthl Mo ypaBHEHUSAM XUMHUYECKUX

35 peakiuii. Cuctemarusanus u 00001IeHUE 1 0 0
3HAHWH I10 TeEME

36 [Ipupoansiii raz. [lomytHbie HeQTAHBIE ra3bl 1 0 0




37

38

KaMeHHbIi1 yrosib U IpoayKThl €r0
nepepadboTKu

Hedts u ciocoOb1 €€ nepepaboTKy.
[IpuMeHeHne MpoayKTOB MepepaboTku HEPTH

39

40

41

42

43

I'enernueckas cBA3b MCXKIY pa3IndYHbIMU
Kj1acCaMu yrijiieBoaopoa0B

["anoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
ANEKTPOHHOE CTPOCHHE; PEaKIIUU 3aMEIICHUS
rajoreHa

JelicTBue menoyeil Ha raJIoreHIPOU3BOAHBIE.
B3aumopeiicTBue IuranoreHaikaHoB ¢
MarHieM U IUHKOM

CucremaTu3anus 1 0000I1IeHNe 3HaHUH IO
pazneny "YrieBoaopoasr"

KonTponbhas padota no teme
"YraeBogopoib"

44

45

[IpenenbHbIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTMYECKUH s, o0miast popmyna,
CTpOEHHE MOJIEKYJI, U30MEpHsl, HOMEHKIIATYpa,
Kiaccuukanys, pu3nyeckKre CBOMCTBa

XHWMHYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

CrniocoObl osTyyeHHs 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEPHs,
0COOEHHOCTH (PU3UYECKUX U XUMUYECKHUX
CBOWCTB

48

MHOroaToMHbIE CIIUPTHI: TUIICHIIIUKOJIb U
I‘J'II/IHepI/IH, ux (1)I/I3I/I'—IeCKI/Ie U XUMHNUYECCKUC
CBOMCTBA

49

CriocoObl mosTyyeHHs 1 IpUMEHEHUE
MHOTOAQTOMHBIX CIIUPTOB




50
o1

deHOJT: CTPOEHHE MOJICKYJIbI, PHU3HUYECKUe
cBoiicTBa. TOKCHYHOCTH PpeHONTA

XuMu4eckue cBoiicTBa (heHoa

52

53

54

CriocoObl MostydeHus U npuMeHeHue ¢peHomna

[TpakTuyeckas padora Ne 2. Pemenue
AKCIEPUMEHTAIBHBIX 33724 110 TeMe "CnupThl
u ¢eHobr"

Cucremarusanys 1 00001IEeHUE 3HAHUM 10
TEME

55

56

57

AJBIIETUIBI M KETOHBI: 3JICKTPOHHOE CTPOCHHE
KapOOHUIILHOW TPYIIITEI; TOMOJIOTHICCKUE
psabl, obmias Gpopmyna, U3oMepHs U
HOMEHKJIaTypa

AJbIIETU/IBI M KETOHBI: (PU3UUECKUE CBOMCTBA;
peaKIuy MPUCOCTUHEHUS

PeaKHI/II/I OKHCJICHHA U KaUCCTBCHHBIC PCAKIIUN
AJIBJCTU 0B 1 KCTOHOB

58
59

CnocoObl MOJIYYCHHS aJIbACTUAOB U KETOHOB

OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE
KHUCJIOThI, OCOOCHHOCTH CTPOEHUS MX MOJIEKYII

60

61

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCIIOT, UX (hu3nuecKue cBoicTBa
XHWMHMYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbHUHON KHCIOTHI.
MHoroo0pa3ue KapOOHOBBIX KHUCIIOT

63

64

Oco0eHHOCTH CBOMCTB: HETIPEACTBHBIX U
apoOMaTUYECKNX KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICIITNX KapOOHOBBIX KHCIIOT

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT




65

66

CriocoObl 1oJTy4eHHsl U IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

CrnoxHble 3(Upbl: TOMOJIOTUYECKUHN P,
ob1mas popmyna, U30MepHsl U HOMEHKJIAaTypa

67

68

Ou3nyeckue U XUMUYECKHE CBONCTBA 3(PpUpoB

Pemenne pacu€THbIX 3a1a4: 110 YPaBHEHUIO
XMMHMYECKOHN PEaKIMU, Ha OIIPEIEIICHHAE
MOJIEKYJISIPHOM (hOPMYITBI OPraHNYECKOTO
BELIECTBA

69

[IpakTuueckas pabora Ne 3. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Kap6onoBsie kucnotbl. CinoxHbIe 23QUpbI"

70

XKupsl: ctpoeHue, GU3HMUECKUe U XUMUYCCKUE
CBOMCTBA (THIPOJIH3)

71

Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIINX
OCTaTKHU HEIMPEACIbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupoje

72

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX Moroliee nercteue. [louarue o
CUHTeTHYeCKUX Morolux cpeactBax (CMC)

73

74

['enernueckas cBsA3b yrieBOJIOPOIOB U
KHMCJIOPOJICOACPKAIIMX OPTaHUYECKHUX BEIIECTB
Pacuérel o ypaBHEHUSAM XUMHUYECKUX
peakuu

75

76

CucremaTu3aius 1 0000IIeHNEe 3HAHUH TTO
Teme

OO1as xapakTepucTUKa YTIEBOIOB U
KJIacCU(PUKAIHS YTIIEeBOIOB (MOHO-, IU- U
MOJIMCAXaPHUIBI)

77
78

Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
HAXO0XJECHUE B IPUPOJIC

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B




KHU3HCACATCIbHOCTH OpraHnu3Ma

79

Jucaxapuzpl: caxapo3a, MaJIbT03a U JIAKTO3a.
HaxoxzeHue B mpupoie v IpUMEHEHNe
JUCcaxapuioB

80

[Tonucaxapuael: CTpOEHUE MAaKPOMOJIEKYI,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

81

82

83

84

85

86

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

Pemrenue pacueTHbIX 3a7a4 HAa ONpeieNieHre
JI0JIA BBIXOJ1a MTPOJIYKTA PEAKLUH OT
TEOPETHYECKU BO3ZMOXKHOTO

Cucremaru3anus U 0000IICHUE 3HAHUM 10
pazgeny

KonTponbnas padbora no teme
"Kucnopocoaepxaniue OpraHu4ecKue
coequHeHMS"

AMUHBIL: KJTaccu(UKaIHs, CTPOSHUE MOJICKYI,
obmrast popmyna, ©U3oMepHs, HOMEHKIIATypa u
¢du3nueckue cBoicTBa

XUMUYeCcKUe CBOMCTBA alnu(PaTHIECKUX
aMUHOB

87

88

AHWINH: CTpOEHHE aHWIINHA, 0COOEHHOCTH
XUMHAYECKHX CBOWCTB aHWUJIMHA

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
ann(paTHUECKUX aMHUHOB

89

90

91

AMUHOKHUCIIOTBI: HOMEHKIJIATypa U U30Mepus,
¢usnveckue cBoicTBa. OTAEIbHbIE
MIPEICTaBUTENN 0-aMUHOKHCIIOT

XuMHYECKHE CBONCTBA aMUHOKHCIIOT, MX
OMOJIOTHUECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ THIPOJIN3 TIETITHIOB

benku kak npupoaHbIE TOJIUMEPBI; CTPYKTYPBI




0€eJIKOB

92 XUMHYECKHE CBOMCTBA OEIIKOB

A30Tc0;[ep>1<amne IreTCPOUHKIINICCKHUC
93 COCIUHECHUA. HyKJ'ICI/IHOBBIe KHUCJIOTBI: COCTAaB,
CTPOCHUC U Ouoyioruyeckas POJib

[Tpaktuyeckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEME
"A30TCcoIepKalie OpraHn4ecKue
coenuHeHus"

94

[IpakTuueckas pabora Ne 5. Pemenue
95 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Pacnio3zHaBaHre OpraHMYE€CKUX COSTUHECHUN"

KonTponbhas padota no teme
96 "A30TCoepIKaIIe OpraHuYECKHE
coequHeHHs"

OCHOBHBIC IOHATHUS XUMUH
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ 1 MCTOJbI

o7 UX CUHTE€3a —IIoIMMEepHU3alus u
MTOJINKOHJICHCALIHS

98 [Tnactmaccel. YTunuszanus u nepepadboTka
IUIACTHKA

99 DnacToMepbl: HaTypallbHbIM CUHTETHYECKHE

Kayuyyku. Pe3una

BosiokHa: HaTypalibHbIe, HICKYCCTBEHHBIE,
100  cuaTeTHueckue. [Tomumeps! criennaIbHOTO
Ha3Ha4YeHUs

ITpakTuyeckas padora Ne 6. Pemenue
101 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
"Pacno3HaBaHMe IJIACTMAcC U BOJOKOH"

O06006111eHrEe U cUCTeMaTU3allks U3YYEHHOTO

102  marepuana no Teme "BbICOKOMONEKYIspHBIS
COEeIMHEHUS "




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:;'n Tema ypoka Beero KOﬁHTpO.]IbeIe HpﬁaKaneCKne gg}?;l;?)izfe STBHBIE
padoThbI padoThbI
pecypcbl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 0 0
351eMeHT. M130ToIbI
9 CtpoeHue 3J1eKTPOHHBIX 000JI0UYEK aTOMOB, 1 0 0
KBaHTOBBIC YHCJIa
3 Knaccudukamnus XuMruIecKux 3JIeMEHTOB (S-, p- 1 0 0
, d-, f-amemeHTBI)
4 Pacnipenenenue 371eKTpOHOB IO ATOMHBIM 1 0 0
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAITIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 0 0
COCTOSIHUH
6 DNeKTpOHHBIE KOH(UTYpaIli HOHOB. 1 0 0
DNEeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cHUcTeMa XMMHUYeCKuX dmeMeHToB []. U. 1 0 0
MenneneeBa, CBsI3b C COBPEMEHHOW TEOpUEN
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
8 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1 0 0
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM U
nepuoiam
9 CucreMaru3anus U 0000IIeHNE 3HAHUI 10 1 0 0
TEME
Buapsl xumudeckoit cBs3u. MexaHnu3Mbl
10 o0pa3oBaHMs KOBaJEHTHOU CBsi3U. BomopoaHas 1 0 0

CBA3b. MC)KMOJICKyJIﬂpHBIC B3aUMOACHCTBUS




11

BaneHTHOCTB ¥ BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

14

[IpencraBieHust 0 KOMIUIEKCHBIX COSIMHEHUSX:
COCTaB U HOMEHKJIaTypa

BemectBa MOIEKyIspHOTO M HEMOJIEKYJISIPHOTO
CTpoeHHUs. THITBI KPUCTALTHYECKUX PEIICTOK U
CBOMCTBA BEIIIECCTB

HOHHTI/IC 0 I[I/ICHepCHLIX CUCTCMaAx.
[IpencraBneHue 0 KOJUIOUIHBIX pacTBOpax

15

HctuHHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACHIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapats

16

CriocoObl BbIpayKE€HUSI KOHIIEHTPALUU
pacTBOpOB

17

Pemrenne 3aa4 ¢ HCHOIB30BaHUEM ITOHATHI
""MaccoBast 107151 pacTBOPEHHOTO BelecTna,
"MoJsipHasi KOHIEHTparus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HGOpFaHI/I‘IGCKI/IX BCIICCTB
Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O
TEME

20

KonrtponbHas pabora o temam "Ctpoenue
aroma. [leproanueckuii 3aKOH U
[lepuonuyeckas cucreMa XUMHYECKUX
anemenToB J[. . Menpneneera", "CtpoeHue
BenlecTBa. MHOroo0pasue BeriecTs"

21

Knaccudukamnms XuMuaeckux peakiuii B
HEOPraHUYeCKOW U OPraHUYEeCKON XUMUH.
3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU IPU
XUMHUYECKHUX PEAKIIUSIX




22

23

Tennobie 23 (HEKTH XUMUUECKUX PEAKITHA.
TepMoXuMHUUYECKHE YpaBHEHUS
Brruncnenus mo ypaBHEHUSIM XHMHYECKUAX
peakuuii 1 TePMOXUMUYECKUM YpaBHEHUSIM

24

CKOpOCTh XMMHUYECKOU peakinu, e
3aBHCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3 u kaTanuszatopbl

25

26

27

28

29

['oMOreHHbIe ¥ reTEepOreHHbIE PeaKUun

[IpakTuueckas padora Ne 1 no reme "Bnusinue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"

OO6patuMble 1 HEOOpATUMBbIE PEAKLIUH.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckast padora Ne 2 o reme "Bnusinue
pa3nuyHbIX (PAKTOPOB HA MOJI0KEHUE
XMMHUYECKOIo paBHOBecus"
OnexTpoauTuyeckas auccouuanusi. CuibHbIE U
ciabble MeKTpoauThl. CTeneHb JUCCOLMALUT

30

HNonnoe npousseaenue Boasl. Cpenga BOAHBIX
pactBopoB. Bogoponnbiii nokaszarens (pH)
pacTBopa

31

32

33

34

I'mppoinns coneit. Peaknuu, nmporekaromue B
pacTBOpAX AIEKTPOJIUTOB

[IpakTuueckas padora Ne 3 o Teme
"XUMHUECKUE PEAKIIUU B PACTBOPAX
AIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
Baxnaelmme oOKUCINTEN U BOCCTAHOBUTEIIN
Mertoa 51eKTPOHHOTO (2JIEKTOHHO-HOHHOTO)
banaHca

35
36

3J'ICKTpOJ'II/I3 pPacTBOPOB U pacCIyIaBOB BCIICCTB
Pemenue 3amaq Pa3JINYHbIX TUIIOB




37
38

Pemenne 3aJlav pa3JIMYHbIX TUIIOB

Cucremarusanusa 1 0000IeHNE 3HAHUN 110
Teme " XuMHU4uecKue peakiuu"

39

40

KontponbHas padoTa nmo teme "XumMudyeckue
peakuun"

ITonoxenne Hemerasuios B [lepuoauyeckon
CHUCTEME XMMHUYECKuX 3emMeHToB [I. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMoB. Du3nyueckue CBONCTBA HEMETAIIOB

41

42

43

44

AJoTponus HeMETaUIOB (Ha MPUMEpe
KHCIIOpOoJ1a, cephl, hocdopa u yriieposa)
Bomopona: nonydyenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ uipuIbl

l"aymoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
MoJiydeHusi, GU3NYECKUE U XUMUYECKHE
CBOICTBA

l"anorenoBonoponasl. Baxxnenmue
KHCJIOPOJICOAEPIKAIINE COCTUHEHHSI TaJIOT€HOB

45

JlabopatopHblie 1 IPOMBIIIIIEHHBIE CTIOCOObI
MOJyYEHUS TajoreHoB. [[pumMeHenne raioreHoB
U UX COeOUHEHUN

46

ITpakTruyeckas pabora Ne 4. Pemenue
AKCIIEPUMEHTAJILHBIX 3a/a4 110 TeMe
"T"a;morensr"

47

Kucnopoa: nabopaTopHblie U IPOMBINUIEHHBIE
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
xuMuyeckue cporictBa. O30H. [Ipumenenue
KHMCJIOPOJIa M 030HA

48
49

OKCI/II[LI 1 ICPOKCUBL

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

50

Cepa: HaxOKJJeHHE B IPUPOJIE, CITOCOOBI
MOJIy4eHus, PU3NYECKUE U XUMUYECKHE




CBOICTBa

51
52

CepoBonopon, Cyabhuabl
Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
Oco0OEHHOCTH CBOWCTB CEPHOM KUCIOTHI

53

[IpakTrueckas padota Ne 5. Permenue

AKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u eé

coenuHeHus"

54

A30T: HAXO0XKJICHHE B IIPUPOJIE, CITOCOOBI
MOJTy4eHUsI, PU3HUCCKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

55

Kucnoponcoaepkamiue coeuHeHHs a30Ta.
Oco0EHHOCTH CBOWMCTB a30THOM KHUCIIOTHI

56

57

58

[IpumeHeHue a30Ta ¥ €ro COeAUHEHU.
A30THBIE y10OpEHUS

docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI
NOJTy4eHHs, PU3MYECKHE U XUMUUECKHE
cBoricTBa. @ochuast u hochun

Oxkcunbl hocdopa, pochopconepxarme
kucaoThl. Comu pochopHOit KUCTOTHI

59

60

61

ITpumenenue pochopa 1 ero coeAUHEHUH.
®dochopHble yIoOpeHust

[IpakTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe "A30T U
dbochop u ux coenuHeHUs "

VYriepos: Hax0KJIEHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAUPUKALNY; PU3HUECKUE U
XMUMHUYECKHE CBOWCTBA, TPUMEHEHHE

62
63

Oxcun yriepoaa(ll), okcun yriepona(1V),
YIoJIbHasl KUCJI0TA U €€ COJIU

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

64

Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI
MoTy4deHus1, GU3NIECKHUE U XUMUIECKHE




CBOICTBa

Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA,

65 0 0
CHJIMKAThI

66 IIpuMeHeHrne KpEMHUS U €70 COCIUHEHUM. 0 0
Crexi10, ero nojay4eHue, BUJIbl CTEKIIa

67 Pemenne 3axa4 pasiau4HbIX TUIIOB 0 0
Cucremaru3zanus 1 00001IeHNE 3HAHUH 110

68 " " 0 0
teMe "Hemerauisl

69 KonTponbras padbora mo Teme "Hemeramibr" 1 0

20 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, 0 0
KOppEeKLHUsI OIIHUO0K
[Tonoxenne meramios B [lepuoguyeckon

71 CHCTEME XUMHUECKUX IEMEHTOB. 0 0
OCOoOEHHOCTH CTPOCHUS SJCKTPOHHBIX
000J10YeK aTOMOB METAJLJIOB

79 OO0uue ¢puznyeckre CBOWCTBA METAIIJIOB. 0 0
[IpumeHeHre MeTaIlJIOB B ObITY M TEXHUKE

73 Crnnasel MetaiuioB. Kopposust meraioB 0 0

74 Pemenue 3an1a4 pa3nuyHbIX TUIIOB 0 0
DNEKTPOXUMHUUECKUN Psiji HANPsKEHUN

75 MeTaioB. O6mMe crocoObl MOMyYeHHUS 0 0
METAJIJIOB
OOm1ast xapakTepucTiKa MeTaJioB |A-rpymnisl
[leproanueckoi cCUCTEMbI XUMHUYECKUX

76 971€MEeHTOB. Harpuii 1 Kaluii: nmoiaydeHue, 0 0
¢bu3nyeckre U XUMHUYECKHE CBONCTBA,
IIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEIMHEHU I
O6mas xapakrepuctuka MetamioB || A-rpymrbl

27 Ileproanueckoi CUCTEMbI XUMHUYECKUX 0 0

3JIEMEHTOB. Marunii ¥ KaJbLMii: MOJy4YEHHUE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBRA,




78

MPUMEHEHUE MPOCTHIX BEUIECTB U UX
COE€IUHEHUN

JKécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

79

80

81

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA
QTIOMHUHHUS, THAPOKCOKOMILJIEKCHI aTFOMUHUS,
UX IPUMEHEHUE

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

82

[IpakTuueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 1o Teme "MeTtasibl
[JIAaBHBIX noArpymnm"

83

84

OO01mmas xapakTepruCcTHKa METaNIOB TTIOOOYHBIX
noarpynn (b-rpynn) [lepuonudeckoii cuctemsl
XAMUYECKHX DJIEMCHTOB

DU3NYECKUE U XUMUYECKUE CBOKMCTBA XpOMa U
€ro COCIMHEHUMN, UX TPUMEHEHUE

85

Baxwnerime coenHeHUs Maprasiia.
[Tepmanranat Kayius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

dusndyecknue 1 XMMUYECKHE CBOICTBA JKele3a U
ero coeauHenuil. [lonydyenne u npumeHeHne
CIUIaBOB JKeJle3a

87

88

Pusnueckre 1 XUMHYECKUE CBOMCTBA MEIU U
€€ COeIMHEHN, UX IPUMEHEHUE

dusnuecKue 1 XUMUYECKUE CBOMCTBA [IUHKA U
€ro COG)IHHGHI/Iﬁ, X IPpUMCHCHHUC.
I'MApOKCOKOMILIEKCHI LIUHKA

89

ITpakTuyeckas padora Ne 8. Pemenue
AKCTIEPUMEHTAIIBHBIX 3a7a4 1o Teme "MeTtaibl
no0OYHBIX noarpymnmn"

90

Pemenue 3amaq Pa3JINIHbIX TUIIOB




O606H.[€HI/I€ " CUCTEMATU3alrsia U3YUYCHHOI'O

91 " " 1
Marepuaia 1no reme "MeTauibl

92 KonTponpHas pabora o Teme "MeTtamib" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, 1
KOPPEKIHSI OIIHOOK
Poinb xumMun B obecrieueHIH yCTOMYMBOTO

94 pa3BuTHs YernoBeuecTBa. [loHsATHE 0O HAYUHBIX 1
METOAAX MCCIECIOBAHNUS BEILIECTB
HayuHble MpUHITUIIBI OpTaHU3AIAH

95 XUMHUYECKOTO MTPOU3BOACTBA. [[poMBITIIICHHBIE 1
CTIIOCOOBI IOJTYYEHHUSI BXKHEHIIINX BEIIECTB

96 XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoIIei cpebl 1
U €T0 MOCTIeICTBUS

97 XuMHsl 1 37J0pOBbE YenoBeka. JlekapcTBeHHbIE 1
CpeacTBa

98 Xumus num. Pons xumun B obecriedeHun 1
MUIIEBON O€30MMaCHOCTH

99 Kocmernueckne u mapgromepHbIe CpEICTBa. 1
beIiTOBas xumus
XuMHs B CTPOUTENLCTBE. BaykHenmue

100 CTPOUTENBHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuaibl

101 XuMHs B celIbCKOM Xo3siiicTBe. Opranndeckue 1
Y MUHEPaJIbHBIE YIOOpeHHS

102 Cuctemaru3zanus 1 00001IeHHe 3HAHUH 110 1
Teme

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






