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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma 1mo XMMUU Ha YPOBHE CpPEIHET0 0OIIero oOpa3oBaHus pa3paboTaHa
Ha ocHOoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yiabTaTaM OCBOeHHUS (enepanbHO  0Opa3oBaTENbHOM
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHBIX opraHuzauusax Poccuiickoit denepanuu,
peaNM3yIOIIUX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoilt @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIUIyOJEHHOrO H3Y4YEHMsI 3aHMMAeT Ba)XHOE MECTO B CHUCTEME
€CTeCTBEHHO-HAy4HOro oOpa3zoBanusi ywamuxcsi 10-11 kmaccoB. W3yuyenuwe mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPO(UIBLHOTO OOY4YCHHS, IPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOAUMYIO ISl aJanTalii UX K OBICTPO MEHSIOMIMMCS YCJIOBHUSIM KHU3HHM B COIIMyME, a
TakkKe Ui MPOJOJKeHHs oOydeHuss B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MPUOPUTETHBIX TUCIUTLUINH.

B mporpamme mo XMMuUM Ha3HaYeHHE IMpeaMeTa «XHUMHUS» TMOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENIBCTBOM TOMY SIBJISIOTCS CJCAYIOIIUE BBITOJHIEMbIC
MPOrpaMMOii 0 XUMUU (YHKITUH:

. MH(}OPMaLIMOHHO-METOUYECKAsl, peaan3alus KOTOpoi o0ecreunBaeT Mnoixy4eHue
MPEJICTABICHUS O LIETISX, COJAEp)KAaHUU, OOIIel cTpaTeruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHS
00y4aroluxcs CpeCTBAMHU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQHIIs;

. OpraHU3allMOHHO-TUIAHUPYIOIIasd, KOTOpas MpeayCMaTpUBAEeT OIpeAesICHUE:
MPUHIIMIIOB CTPYKTYPUPOBAHMSI M TIOCIEIOBATENILHOCTH H3y4eHHUs y4yeOHOro Marepuana,
KOJMYECTBEHHBIX W KAaYeCTBEHHBIX €r0 XapaKTepUCTUK; TMOJIXO0I0B K (HOpMUPOBAHUIO
COJIepKaTeIbHONW OCHOBBI KOHTPOJISI U OLIEHKH 00pa30BaTeIbHBIX AOCTIKEHUN O00ydaronimuxcs B
paMKax UTOrOBOM aTTecTaluy B opMe eIMHOT0 roCyAapCTBEHHOTO 3K3aMeHa 110 XUMUHU.

[IporpamMma asist yriayOn€HHOTO U3YUEHUS XUMUHU:

J YCTaHABJIMBAaE€T WHBAPUAHTHOE IIPEJIMETHOE COJepKaHue, o0sA3aTeabHOE JUIs
U3Y4YeHHSd B paMKax OTAENbHbIX MHpoduied, MNpeaycMaTpuUBaeT paclpelneieHue |
CTPYKTYpHUPOBaHHE €ro MO0 KJIaccaM, OCHOBHBIM COJIEP>KATEIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

J Ma€T MpUMEpHOe pacrpesesieHne y4eOHOTO BpPEMEHH, PEKOMEHAYEMOTO JUIs
W3Yy4YEHUS OT/ACIbHBIX TEM;

o npeiaraeT MpUMEpPHYIO MOCIEA0BATEIHbHOCTh U3YUeHHsI yUeOHOTO MarepHuala ¢
Y4€TOM JIOTUKHU OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH;

J Ta€T METOAMYECKYI0 HHTEpIpeTaluio Iejed W 3aJady M3ydyeHHs MpeaMera Ha
yrayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPETHETO OOIIEero
o0pa3oBaHUs, COJEPKATEIBHON XapaKTePUCTUKH IUIAHUPYEMBIX pPe3yJdbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHONW TPOTpaMMbl cpeaHero oOmero oOpa3oBaHus (JTMYHOCTHBIX,
METaNpeMETHBIX, TPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX
JIEHCTBHUI 00Yy4aromIerocs Mo OCBOSCHUIO COACPIKaHUS MPEMETa.

[To BceM Ha3BaHHBIM TMO3UIUSM B TMPOTrpaMMe IO XUMHUU MPEIyCMOTPEHA
MIPEEMCTBEHHOCTh C OOYy4YeHHEM XHMHH Ha YpPOBHE OCHOBHOTO 00ImIero ooOpa3oBaHus. 3a
mpenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMW)
COCTaBJISIIOLIEH collep:kaHus y4eOHOTro mpeaMeTra « XUMHs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro



BAPUATUBHOW COCTABIIAIONICH, KOTOpast JOKHA ONPENEATHCA B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO MPpousi 00ydIeHHS.

B coorBerctBUM ¢ koHuenTyanbHbIMU TojiokeHUs MU PI'OC COO o HazHaueHUH
peaMeToB 0a30BOr0 M yriay0aEHHOTO ypOBHEH B cucTeMe auddepeHIIMPOBaHHOTO 00yYeHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIHEAYIOUIUM OSTaloM MOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCIUILIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHUE IIpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO INPEUMYILIECTBEHHO Ha pacUIMpEeHue u
yriayOieHne TEOpPeTUYECKON U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCS, BbIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIE ¢ NePCHEKTHBON MOCIEAYIOUIETO IMOIydYeHHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3aiusax rnpodeccuonanbuoro oopazoBanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOI MPOrpaMMbl CPETHEr0 OOIIET0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHUE 33/a4 BOCIMTAHUS U COLIMAILHOTO Pa3BUTHS 00yUarOLuXCsl,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHUM, YMEHUN pallHOHATU3AINH Y4eOHOTO
Tpyna ¥  OO0OOIEHHBIX CIOCOOOB  ACATENBHOCTH, WMEIOIMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBigomUMU NpeaMeTa «XHUMHUS» Ha YPOBHE YIIIYOJEHHOTO M3YYEHMs SIBJISIOTCS
yrayOnénnbslie Kypeel — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpPKAHUS ITHX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yriay0nE€HHOTO ypOBHEHM U3yUeHUS MpPeaMeETa.

OcHoBy coaepkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u HeopraHudeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HHUs INpeAMETa. JTa CHCTEMa 3HAaHUM IOJIy4aeT ONPENCIIEHHOE TEOPETUYECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIMi  00BEM
dakronornueckoro marepuana. Tak, Ha yriIyOIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEAMHEHUU HA OCHOBE PACHIMPEHUS M YIIyOJIeHUs MPEACTaBICHUNH O CTPOSCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaKlUid, pacCMaTpUBAEMbIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  JJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b OOBICHSETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKHM 3peHHs MeXaHU3MOB e€ oOpa3oBaHus. lV3yueHHe THIOB peaKIMid JIOTOJIHACTCS
(dbopMUpOBaHUEM TPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BelIeCTB. B Kypce opraHuyeckod XWMHHM TpPH PACCMOTPEHUU PEAKIIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yzenseTcss oco0oe BHUMaHUE BOIpocaM 00 3JEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX peaklui.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJIep)KaHHEe KypCOB XUMUHU YIITyOJIEHHOTO YPOBHS
U3YYEHUS i1 KIAccoB ompeaenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K o01iel cucreMe MpeIMeTHbIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXHBIE
npenMeTsl. Tak, Hampumep, B COACpPKAHMM TMpeAMeTa s KIACCOB XHUMHUKO-(DH3MYeCKOro
npoduisi 60JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipr w3yueHuu mpenMera B JAaHHOM clydyae akIEHT OyneT cielaH Ha OOIIHOCTh METO/OB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MAacChl W DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIN3a, IPEACTABIECHUS O CTPOCHUH BEILIECTB U APYTOE.



B TOo e BpeMs B COJEp)KaHUU MpeAMeTa s KIAaCCOB XHMHKO-OHOIOTHYECKOTO
npoduns OonblIUi yAeNbHBI Bec OyneT HMMeTh opraHuueckas xumus. B stom ciygae
MPEIOCTABIISICTCS BO3MOXKHOCTh JUIsi 0Oojiee OOCTOSTENILHOTO PACCMOTPEHHUS XUMHYECKON
OpraHMu3ali KJIETKH KaKk OMOJIOrMYeCKON CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K MPUMEDPY,
TaKHe CTPYKTYPHBIC KOMIIOHEHTBI, KaK JIUMUIbI, OCTKU, YIIIeBOJbI, HYKICHHOBBIC KUCIOTHI U
apyrue. I[lpm 3TOM 3HaHHMS O COCTaBe M CBOWCTBAX IIPEICTABUTENIEH OCHOBHBIX KIJIACCOB
OpPTaHMYECKUX BEIIECTB CIIY’)KaT OCHOBOHW IS M3YyYEHHUsS CYIIHOCTH IMPOIECCOB (DOTOCHHTE3A,
JbIXaHHUS], TUILEBAPEHUS.

B mnane ¢dopMupoBaHHS OCHOB HAYYHOT'O MHPOBO33PECHHS, OCBOCHHS OOIIEHAYYHBIX
METO/I0B MIO3HAHUA U OIbITA MPAKTHYECKOTO IPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YEHUE MpeaMeTa
«Xumus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C YU4COHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u uHpopMmaTHKa» U «Pycckuil A3bIK U IUTEPATYpay.

[Ipu u3ydenuu ydeOHOro mpenMera «XuUMHS» Ha yriayOJIEHHOM YpOBHE Takke, Kak Ha
YpPOBHE OCHOBHOIO M cpeaHero oOmero oOpa3zoBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OpPMUPOBAHHE OCHOB HAyKM XHMHH KakK 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JIEATEIbHOCTH YEJOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Perienue 3Toil 3aiaun Ha yriayOJIE€HHOM YpOBHE M3y4YeHUS
MpeAMETa MPE/IoIaraeT peayn3aluio TaKuX 1efeH, Kak:

. dbopMupoBaHHe  TpPEACTABICHUN: O  MaTepuajlbHOM  E€AMHCTBE  MUDA,
3aKOHOMEPHOCTSIX M T03HABAa€MOCTH SIBJICHUW MPUPOJbI, O MECT€ XUMUU B CUCTEME
€CTECTBEHHBIX HAYK U €€ BeAyIIeH pOoiau B OOCCICYCHHH YCTOMUYMBOTO PAa3BUTHS YEIOBEUYECTRA!
B PEIICHUU MPOOJIEM IKOJOTHUYECKON, YHEPTrEeTHUECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTE€pPHAJOB, HOBBIX HCTOYHHKOB JHEPruH, B OOECIECUEHUU
paIoHaIBHOTO TPUPOIONIONB30BaHMS, B (DOPMUPOBAHUHM MUPOBO33PEHHUS M OOILIEH KyIbTYphI
YEJIOBEeKa, a TaKXe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOMN Cpelie;

. OCBOCHHME CHCTEMbl 3HAHUWM, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTABIISIIOLIECH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: PyHIAMEHTAIbHBIX MOHATUN, 3aKOHOB U T€OPUI XUMUH,
COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUH BEIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUs XUMHUYECKUX PEaKIUid, O XWUMHYECKOM DPABHOBECHH, PACTBOpPAX W JUCIEPCHBIX
cUCTeMax, 00 OOIIMX HAYYHBIX MPUHIIUIAX XUMHUECKOTO MPON3BOJCTBA;

. dbopMupoBaHKEe y O0YYaIOIMMUXCSA OCO3HAHHOTO MOHHMMAHHS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMHUUYECKHX 3HAHHWH NJIs1 OOBSICHEHHs KJIFOYEBBIX HJIEH W TPOOJIEM COBPEMEHHOMN
XUMHUH, A7 OOBSICHEHUS W TMPOTHO3UPOBAHUS SIBICHUN, HWMEIONIUX €CTECTBEHHO-HAYYHYIO
MIPUPOTY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHATIN3a U
OIICHKH C TIO3MIIMIA YKOJIOTUYECKON O€30MacHOCTH MOCIEACTBUI OBITOBOI M MPOU3BOACTBEHHOMN
JESATETLHOCTH YEJIOBEKAa, CBSA3aHHONW C XWMHUYECKHM IIPOHM3BOJICTBOM, HCIIOJI30BAHUEM H
nepepaboTKOM BEIIECTB;

. yrayOJieHWe TPEICTaBICHU O HAYYHBIX METOJaX TMO3HAHUsA, HEOOXOIUMBIX IS
npuoOpeTeHNsI yMEHUH OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX SBJICHUH,
HMMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKOU 1€ATEIbHOCTU U TOBCEAHEBHOM KU3HU.

B mnane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATENBHBIX W pPa3BUBAIOLIMX (DyHKIUN
[EJIOCTHOW CHCTEMBI CpEIHEro oO0Iiero oOpa3oBaHHsS MPU H3YUYECHUU MpeaMera «XuMHus» Ha
yrIyOoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a]]a4H, KaK:

. BOCIIHTaHHE YOKIEHHOCTH B TO3HABAEMOCTH SIBICHUI MPUPOJIBI, YBAXKCHHUS K
MPOIIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKUX W TMPUKIATHBIX HUCCICIOBAHHA B XHUMHUH,
dbopMupOBaHE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH;



J pa3sBUTHE MOTHBALMU K O0OYYEHHIO ¥ TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
Y CAaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS 00IIEUEI0BEUECKUX [IEHHOCTEH;

J pa3BUTHE T[IO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTEl  oOydarommxcsi, (GOPMUPOBAHWE Yy HHUX CO3HATEILHOTO OTHONICHUS K
caMo00pa3oBaHUI0O U HENPEephIBHOMY  OOpa30BaHHIO  KaK  YCJIOBHMIO  YCHEIIHOMN
npoeCCHOHATLHON U OOIIECTBEHHOM IEsTeIbHOCTH, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY
3JI0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

J (dbopMUpOBaHHE YMEHHI M HABBIKOB PA3yMHOI'O MPHUPOIOIOIB30BAHUS, PA3BUTHE
OKOJIOTHYECKON KYJIBTYpPbl, MPHOOPETEHUE OINbITa OOIIECTBEHHO-TIOJIC3HOW 3KOJIOTHYECKON
JESITEIbHOCTH.

OO1m1ee 4nciIo 4acoB, MPEAYCMOTPEHHBIX Ui U3YYEeHHUS! XMMHUU HA YTIyOJIEHHOM YpOBHE
cpennero obmero obOpa3zoBanus, coctaBisieT 204 gacoB: B 10 xmacce — 102 gaca (3 uvaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEPKAHUE OBYYEHUA

10 KJIACC

OPTAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenMer W 3HaueHUE OPraHUYECKONM XHMHH, TMPEACTAaBIECHHE O MHOroodpasuu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHE aTOMa YIJepoAa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XUMUYeCKasl CBSI3b B OPraHUYECKUX COECIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJCHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJEH, G- U
n-cBsizu. OnuHapHas, ABOWHAs M TpoitHas cBs3b. CrmocoObl pa3pbiBa CBsi3ed B MOJIEKYJIax
oprannveckux Bemects. [loHsTHE 0 CBOOOAHOM panuKaie, Hykieo(huie u IeKTpodue.

Teopusa crpoeHuss opraHnyeckux coeauHeHud A.M. byriaepoBa W CcOBpeMeHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHU4YECKUX COEAMHEHUH.
Monekynsapusie U CTpyKTypHble (opmysbl. CTpykTypHble (OpPMYJbl pa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. Ms3omepus. Buuabl wu3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE J(PGEKThl B MOJIEKYIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnennie o0  kjaccuuKanuu  OopraHMYeckux  BemecTB.  [lonsitue o
¢yHknuoHanbHOW  rpymme.  ['omomorust.  I'omonormueckue  psnapl.  Cucremaruueckas
HOMeHKnatypa opranundeckux coenuHeHuii (IUPAC) u TpuBHanbHble Ha3BaHUSA OTIEIBHBIX
IIPEACTABUTENEH.

OcobeHHocT W Kilaccu(uUKalus — OpraHMdeckux  peakuuil.  OKUCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIepUMEHTAIIBHBIE METO/IbI M3YUEHUS BEILIECTB U UX MPEBPAILECHUIN: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB IpPU HarpeBaHuu (IJIaBle€HUE, OOYIJIMBaHME W  TOPEHHE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yriaesoaopoasl.

Ankanbl. ['oMonorudeckuii psij ankaHoB, oOmias Gpopmyiia, HOMEHKIATYpa U U30MEPHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XHWMHYECKHE CBOMCTBA aJIKAHOB: PEAKIMH 3aMEILECHNUs, U30MEPU3ALINH, JETUIPUPOBAHMS,
HUKIU3aliy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl MojTyueHus: U MpUMEHEHUE alTKaHOB.

[Muknoankansl. O0mas popmyna, HOMeHKIaTypa U u3omepus. OcoOEHHOCTH CTPOEHUS U
XUMHUYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH ) UKIoaIKaHOB. CrlocoObI MOMyYeHUs U TPUMEHEHUE IUKIIOATKAHOB.

Ankenbl. ['oMoOrudeckuii psijy alkeHoB, o01as opmysa, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl aJlKeHOB, SP>-TMOPHIM3AIUs aTOMHBIX OpOHTaseit
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHHUS B O-
MOJIO’)KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3aluu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI NOTYUYECHHUS 1 IPUMEHEHHE AIKESHOB.

Anxaguensl.  Knaccudukauusa — ankaaueHoB — (CONMpsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX TWEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepu3zanus CONpsSKEHHBIX TUECHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaHeHOB.
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Anxunbl. ['oMonoruueckuit psa alkuHOB, 00mmIas GopMylia, HOMEHKIATypa U U30MEPHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS], TUMEPU3AM U TPUMEPHU3aLUU, OKUCIeHUs. KUCIoTHbBIE CBOMCTBA AJKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIy4EHUSI U IPUMEHEHUE AIIKUHOB.

ApomaTtuueckue yriaeBogoponsl (apensl). ['omonoruueckuil psn  apeHoB, oOImas
dbopMyIna, HOMEHKJIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI
OcH3oma. Du3nyuecKue CBOWCTBA apeHOB. XUMHYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB:
peakiuu 3aMelieHUsT B OEH30JIbHOM KOJbIE M YIVIEBOJOPOJIHOM pajuKaje, peakluu
NPUCOCTUHEHUS, OKHCIIEHHE ToMoJioroB Oenzona. IlpeacraBnenune 00 OpHUEHTHPYIOIIEM
JNEHCTBUM 3aMecTHTeNiell B OEH30JbHOM KOJBIE Ha MpUMEPE aJIKWIbHBIX PaIUKAJIOB,
KapOOKCHIIbHOW, TUAPOKCHIBHON, aMUHO- W HUTPOTPYIIIBI, aTOMOB rajioreHoB. OcoOeHHOCTH
XUMHYECKHUX CBOWMCTB cTHpoia. [lonumepusanus ctupona. CrocoObl MOMydYeHUs: U IPUMEHEHHE
apOMaTHYECKUX YTJIEBOJOPO/IOB.

[Tpupoansiit ra3. Ilonyraeie HedTsHbIe ra3bl. Hedth u e€ mpoucxoxaenue. KameHnslit
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nuponu3. [IpoaykTsl nepepaboTku HEPTH, UX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnueckas cBSI3b MEXKY pa3IMUHBIMU KJlacCaMu yriI€BOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha TUJPOKCOTpyIIy, HUTPOrPYIIly, LUAHOTPYIIy, aMHHOrpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa MLIEnoud. BzaummonelicTBue
JUTAJIOT€HAIKAHOB C MarHueM M LMHKOM. [IoHsTHE O MeTamoOpraHM4YecKUX COEIUHEHMSX.
Hcnonp30BaHne TallOT€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CUHTE3€
OpPraHUYECKHUX BEILECTB.

OKCliepUMEHTAJIbHbIE METOJbl HM3YyU€HHUs BEIIECTB M UX NPEBpAIICHUN: H3yuyeHUe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
nepMaHraHata Kajuus, B3aUMOJCICTBUME aleTWIeHa C aMMHUAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJAOpPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yronp», ¢ oOpa3suamMu IUIaCTMAacC, KaydyKOB H PE3UHBI, MOJIEIMPOBAHHE MOJIEKYJ
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucnopoacoaepxanye oprannyeckne coeinHeHUsl.

IIpenensHble OoqHOAaTOMHBIE CIMPTHL. CTpoeHHe MOJIeKyd (Ha INpUMEpE METaHojda U
sTaHoJa). ['oMonorudeckuii psis, odmias Gpopmysna, n3omMepusi, HOMEHKJIATypa U Kiaccuukaius.
®u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CIMPTOB. BomopomHsle CBA3M MeEXay
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCIIEHUs1, B3aUMO/CICTBUE C OPrAaHMYECKUMHU U HEOPTaHMUECKUMU KucioTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpThHI. JlelicTBUE 3TaHOJIa U METAHOJIa Ha OpPraHM3M 4YellOBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie aupbl, HOMEHKIATypa U n3oMepusi. OcoOeHHOCTH HU3HUECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHble COUPTHl — 3TUJICHIVIMKOJIb W MIHIEpUH. PU3NUECKHE UM XUMHYECKHE
CBOMCTBA: peakUUU 3aMEIIECHUs, B3aUMOACUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHMCJIOTaMH, KaueCTBEHHAsl peakiusl Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexaHusme
peakiuii HykJIeopUIbHOTO 3aMenieHus. JlelicTBue Ha opranu3Mm yenoBeka. CrocoOb! MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.



®enoin. CTpoeHHE MOJIEKYJIbI, B3AUMHOE BIMSHUE TUAPOKCOTPYIIIBI M OEH30JIBHOTO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmdHoCTh ¢eHona. CrocoObl MoMydeHHWs W NpUMEHeHHne (eHoa.
®enonpopManbaeruaHas cMoa.

KapOoHumnbHble COEAMHEHHS — aIbJIErMAbl W KETOHBL. OJEKTPOHHOE CTPOECHHE
KapOOHWJIBHOM Tpymmbl. ['oMonoruyeckue psapl anbIerHIOB M KETOHOB, oOmias ¢opmyina,
U30MEpPUS M HOMEHKJIarypa. PU3MYECKHME CBOWCTBA AJBJECTHUJIOB M KETOHOB. XHWMHYECKHE
CBOICTBa aNbJETUIOB M KETOHOB: peakuuu mpucoearuHeHus. OKHCIEHUE allbJIeruJIoB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs W NPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE Tpee/ibHbIe KapOOHOBBIE KHUCIOTB. OCOOCHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJIHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMICTBa, peakius STepuukaiuu, peakiuuu c
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJIHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucaoT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICWHOBAS, JUHO.E8As, JUHONEH08as KHCIOThL.. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psia, odmas dpopmyrna, H30MepHsl 1 HOMEHKIIATypa.
Ou3nyecKkue 1 XUMUYECKHE CBONCTBA: TUIPOJIN3 B KUCIION U IIEIOYHON Cpefe.

XKupsl. Ctpoenue, ¢puznyecKkue 1 XMMHUYECKHE CBOMCTBA HUPOB: THAPOJIU3 B KUCIOU U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEISIbHBIX KUPHBIX
KUCHOT. JKUpsl B IpUpoOIE.

MBpu1a Kak coiv BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapaktepuctuka yrieBojoB. Kriaccudukamus yrieBogoB (MOHO-, IU- H
nojucaxapuabl). MoHocaxapuabl: TIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Je30KCupudo3a.
®usnyeckue CBOWCTBA M HaxOXkJaeHWe B npupoae. PorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpYyNN, CIMPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajabTOo3a M JakTo3a. BoccraHaBnuBaromue u
HEBOCCTaHaBIUBaloLMe aucaxapuipl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eiunoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJMKOI€Ha U Lesuioyio3pl. Pdui3nueckue CBOICTBA Kpaxmajga M IEJUTIOJI03bI.
XVMMHYECKHE CBOMCTBA KpaxMmaya: TMIPOJHW3, KaUeCTBEHHas peakuus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHEe 3(PpUpoB 1eT0n03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

DKcrepuMEHTAIbHbIE METOJIbl M3YYEeHMsI BELIECTB U UX MpPEBpAIleHHH: pacTBOPHUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aUMOJACHUCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajbJETU] Ha pacKaJI€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHpTa
JTUXPOMATOM KaJiusi (BO3MOXHO HMCIIOJIB30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anbaeruasl (¢ ruapoxkcuaom auammuncepeopa(l) u rugpoxkcunom meau(ll)), peakus rounepruHa
¢ ruapokcunom Meau(ll), XxumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiiCTBHE
pacTBopa ToKo3bl ¢ Tuapokcuaom meau(ll), B3ammomelicTBie Kpaxmana ¢ HMOJIOM, PEIICHHE
HKCIEPUMEHTAIBHBIX 33a7a4 1o TeMaM «CrupThl ¥ GpeHonb», «KapooHoBbie KUCTOTHI. ClIOKHBIE
3(upbI».

A3oTcoaeprkaniue OpraHu4ecKue cCoeJHHeHHUsl.

AMUHBI — OpraHMyeckue Npou3BOJHbIE amMmuaka. Kiaccupukanuss amMHHOB:
annpaTHUecKue U apoMaTUYeCcKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
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obmas ¢opMmyna, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anpaTHYECKUX aMHHOB: OCHOBHBIE CBOWCTBA, AJIKWUIMPOBAHHE, B3aMMOJICHCTBHE MEPBUYHBIX
aMHHOB C a30THUCTOM KHUCIOoTOM. CoJIM alIKMIIaMMOHHUS.

AHWIMH — TpEACTaBUTEIb aMHHOB apomaTuyeckoro psga. CTpoeHue aHWIMHA.
B3aumHoe BimsiHHE TPyIIT aTOMOB B MoJieKyine aHWwinHA. OCOOCHHOCTH XMMHUYECKUX CBOHCTB
anunuHa. KadvectBeHHbie peakiiuu Ha aHWiIWH. CrocoObl TONMYYeHUST W IPUMEHEHUE
amudarnueckux aMuHOB. [lonydeHne aHuInHa U3 HUTPOOEH30Ia.

AmuHokuciotel. Homenknatypa u  wu3zomepus. OTaelbHbIE MPEICTABUTEIN  O-
aMUHOKHCIIOT: TJIMIMH, anaHuH. OU3NYSCKUE CBOMCTBAa aMHHOKHMCIOT. XMMHYECKHE CBOMCTBa
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHH, PEaKIUs TOJUKOH/ICHCAIINH,
oOpa3zoBaHMe MENTUIHON CBs3U. buonornyeckoe 3HaUeHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIU3
METITHIOB.

benku kak nmpuponneie noiumepsl. [lepBuuHas, BTOpUYHAs M TPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, NEHATYypalus, KaueCTBEHHBIC PEaKiMu Ha
OeTKu.

DKCIEpUMEHTAIbHBIE METOJIbl WM3y4Y€HHUs BEUIECTB M UX IPEBPAILECHHI: PaCTBOPEHUE
OenKOB B BOJIE, IGHATYpalusi OCITKOB MPU HArpeBaHWU, I[BETHBIC PEAKIMH Ha OCNKH, pelIeHue
SKCIIEPUMEHTAIBHBIX 3aJlad MO0 TeMaM «A30TCOACpKAIME OPraHUYECKHE COCAUHCHUS» U
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUI.

BricokoMosieKyJISIpHBIE COeIMHEHUS.

OCHOBHBIE TOHSATHS XMMHUHU BBICOKOMOJICKYJISIPHBIX COCAMHEHUIN: MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb NOJIMMEpU3aluu, CpeAHss MoJieKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepuslie MaTepuaibl. [LmacTmaccel (MOUATHUIIEH, MOJIUTIPOTIUIIEH,
MTOJIMBUHUJIXJIOPUI, TTOJTUCTHPOJT, MOJIMMETHJIMETAKPHIIAT, MOJIMKApPOOHATHI,
nonudTHIEeHTepedTanaT). YTunuzanus u nepepaboTka MIacTHKa.

DOnacToMephl: HATYpalIbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonoxkHna: HarypaibHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIC (BUCKO03a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO Ha3zHaueHUs (TeQUIOH, KeBJap, dSIEKTPOIPOBOISAIINE
MOJIMMEPBI, OMopasiaraeMple MOJMMEDPHI).

DKCIEePUMEHTAIBHBIE METOJbI U3YUEHHUS BEIIECTB U UX MPEBPAICHUN: 03HAKOMIICHHE C
oOpa3llaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «Pacmo3HaBaHme m1acTMacc U BOJIOKOHY.

Pacuérupie 3amaun.

Haxoxxnenne MomnekymsipHOW (GOpMyINIbI OpraHUYECKOTO COEAMHEHHUS 110 MAaCCOBBIM
JONISIM ~ DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXJIEHUE MOJICKYISIpHON (opmyrbl
OpPraHUYECKOI0 COeTMHEHMS 10 Macce (00bEMY) MPOYKTOB CrOpaHus, 10 KOJIMYECTBY BEILECTBA
(Macce, 00bEMY) TIPOAYKTOB PEAKIIMU W/WIIM MCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOM
(GbOopMyJIBI OPraHMYECKOTO BEIIeCTBA HA OCHOBE €ro XHMMHYECKHX CBOWCTB WM CIIOCOOOB
MOJIYYEeHHU S, OTIPEIEIICHHUE JI0JIM BBIXO/AA MPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzaius MexnpeIMeTHBIX CBSI3€M MpU U3ydyEeHUU opraHnyeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W
MOHSATUMN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO06mume ecTecTBEHHO-HAyYHBIC TOHSTHS: SIBJIICHWE, HAy4YHBIH (akT, TUIOTE3a, TEOpHs,
3aKOH, aHaIMW3, CHHTE3, KIacCHU(UKalus, HAOIIOJEeHUE, M3MEPEHUE, DKCICPUMEHT, MOJIEIb,
MOJIEITUPOBAHUE.



®usuka: marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BEIIeCcTBa, (PU3MYECKUE BEIUYUHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusm, 3KocucTema, ouocdepa, MeTaboInu3M, HACIEACTBEHHOCTb,
aBTOTPOHBIA U TeTepOTPOHBIM TUN MHUTaHUS, OpoxeHHe, (HOTOCHUHTE3, HIbIXaHUEe, OEJKH,
YTJICBOIBI, )KUPBI, HYKJICUHOBBIC KUCIOTHI, (PEPMECHTHI.

I'eorpacdus: mosie3HbIe NCKOMIaeMBbIE, TOTLTUBO.

TexHonorMs: THINEBBIE NPOAYKTHI, OCHOBBI PAIMOHAILHOTO TMHUTAHUSA, MOIOIIHE
CpEeIICTBA, MaTePHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocraB aTOMHBIX sfep. XuMmuyeckuil »syeMmeHT. HW3otombl. CrtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPreTHYCCKHE YPOBHH U ITOAYPOBHH.
Atomubie opbOutamu. Knaccuduranuss XUMHYECKHUX dJIeMEHTOB (S-, p-, d-, f-amemenTsr).
Pacripenenenuie 37€KTPOHOB 1O aTOMHBIM OpOUTANIAM. DJIEKTPOHHbIE KOH(Urypaluu aTOMOB
9JIEMEHTOB TMEpPBOrO—4ETBEPTOrO TMEPUOJAOB B OCHOBHOM U BO30YKAEHHOM COCTOSIHHH,
JIEKTPOHHBIC KOHPUTYPALIUUA HOHOB. DJICKTPOOTPUIIATSIIEHOCTD.

[lepuonnueckuii 3axkoH u Ilepuomuueckas cucreMa XUMHAYECKUX dieMeHToB J[.U.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u [lepuoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB MO TPyIIaM M
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Mennaeneesa.

XuMuueckas CBSI3b. BUIBI XMMHYECKOHM CBSA3M: KOBaJCHTHAs, MOHHAS, MeTaJJIMUecKas.
MexaHu3mbl 00pa3oBaHMs KOBAJIEHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEprus
Y JUIMHA CBA3U. [10NSpHOCTH, HANIPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHbie
cBs3U. BogopoaHas cBsa3e. MeXMOIeKyIsIpHbIE B3aUMOICUCTBHS.

BanieHTHOCT, UM BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHON CTPYKTYPHI
MOJIEKYJI C UX T€OMETPHYECKHM CTpOeHHEM (Ha TpUMepe COSAMHEHHH SJIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenne o0 KOMIUIEKCHBIX coelMHEHHsX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAYe€HHWE KOMIUIEKCHBIX coeauHeHud. [loHsitue o
KOOPJAMHALIMOHHON XHUMUH.

BemectBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsA. THUINBI KPUCTALTAYECKUX
pPEETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTue o pucnepcHeix cucteMax. McrtuHHble pactBopbl. [lpencraBienue o
KOJUTOMIHBIX pacTBopax. CrocoObl BBIpaKEHHS KOHIIGHTPAIMH PAcTBOPOB: MaccoBas HOJsS
BEIIIECTBA B PACTBOPE, MOJISIpHAsE KOHUEHTpalusa. HachlllieHHbIe U HEHACHIIIEHHBIE PaCcTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparsi.

Knaccudukanmss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIEeCTB. TpHUBHAIIBHBIC HA3BAHHS
OTAENBHBIX MPEACTABUTENICH HEOPTaHUUECKUX BEILIECTB.

Knaccudukanus XUMHUYECKUX peakiuil B HEOPraHWYECKOM W OpPraHMYeCKOM XUMHH.
3aKOH COXpaHEHUs Macchl BELIECTB; 3aKOH COXPAHEHWS M MPEBpaIleHUs SHEPruu Mpu
XUMHUYECKHX peakuusx. TerioBble 3(G(EKTbl XUMHUYECKUX peakiuil. TepMoxumuueckue
YpaBHEHHUS.

CKOpOCTh XMMHUYECKOU peakIuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (pakTopoB. ['oMOreHHBIC
U reTeporeHHbie peakuuu. Katanus u kataan3aropsl.

O6parumbie W HeoOpaTUMble peaknuu. XUMHUYecKoe paBHOBecue. KoHcraHTa
XAMHUYECKOTO0 paBHOBeCHS. PaKTOpbI, BIHUSIOIIME HA IOJIOKEHUE XUMUYECKOTO PABHOBECHUS:
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TEMIEpATypa, JaBICHUE U KOHLIEHTPALlMM BEILECTB, YYacTBYIOIIMX B peakiuu. [Ipunnun Jle
[Tarensbe.

Onexrponutuyeckas aucconuanus. CuibHble W cnaObie  AeKTpoiauThl. CTeneHb
muccouuanuu. Cpena BOJHBIX pAacTBOPOB: KUCIIOTHAs, HEWTpaibHas, LIenovHas. BompopoaHsiid
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiuu nonnoro ooMena.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuud. CteneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeHlMe OKUCIUTENH U
BOCCTaHOBUTEIH. MeTO/1 21IeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKClepUMEHTAJIbHBIE METOJIbl H3Y4YEHMsI BEIECTB M MX IPEBpAILECHUMN: pPa3sIoKEeHUE
MEepOKCHUa BOJOpPOJAa B MPUCYTCTBUU KaTallM3aTopa, MOJENIN KPHUCTAJUIMYECKUX PEIIETOK,
NPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKiuu U
MI0JIO’KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi xummusi.

[Tonoxenne HemerauioB B Ilepuommueckor cucreMe XHMMHYECKMX diemeHToB 1.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NYeCKHME CBOICTBA HEMETaJUIOB.
AnoTponusi HeMeTauIoB (Ha IpUMepe KUCIopoa, cepbl, hochopa u yriepoaa).

Bogopon. [lonydenue, pusnueckre U XMMHYECKHE CBOMCTBA: PEaKIMH C METANIaMH U
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, crnocoObl MOdydeHHs, (PU3HUecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOPOBl. BakHelMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [IpumMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopoa, o3oH. JlabopatopHble U NPOMBIIIICHHBIE CIIOCOOBI MOIYYEHUs KHUCIOPOAA.
O®usnyeckue U XUMHUYECKHE CBOWCTBA W TPUMEHEHHE Kuciopojga M 030HA. OKcUAbl U
MEPOKCH/IBI.

Cepa. Haxoxnenwe B mpupoje, CHOCOOBI TOJYYCHHS, (DU3NUECKUE U XUMUUYECKHE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M UX conu. OCOoOCHHOCTH CBOMCTB CepHOM KHCIOTHI. [IpumeHeHue cepel u €€
COCIMHEHU.

A3zor. HaxoxnaeHue B NpUpoJie, CHOCOOBI MOJIydeHHUs, (PU3MUecKHe M XHUMHUYECKHE
cBOMCTBa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIM.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL [IprMeHeHWe a30Ta M €ro CoeAMHEHU. A30THbBIC
yI0OpeHusl.

®dochop. HaxoxaeHnue B mpupoje, crmocoObl MOMydeHHs, GU3NIECKUEe M XUMUUYECKHE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoxJeHHWe B Mpupoje. AJUIOTporHble Moaudpukanuu. Pusznyeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcun yriaepona(lV), yronbHas Kuciora M e€ cold. AKTUBUPOBAHHBIM yrojb, ajcopOLHUs.
OyiepeHsl, rpadeH, yriaepoiHble HaHOTpYOku. IIpuMeHeHHMe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COeAMHEHUI.

Kpemuuii. Haxoxnenue B npupoje, cocoObl MoaydeHHs, pU3nUYecKre U XUMHYECKHe
coiicTBa. Okenp kpemuusi(1V), kpemHueBast KMcnoTa, cUiIMKaThl. [IpuMeHeHre KpeMHUsl U ero
coequHennil. CTEeKJ0, €ro MoJay4YeHHe, BUIbI CTEKIIA.

[Tonoxenne wmeramnoB B llepuoanueckoil CHUCTEME XMMHUYECKUX  BJIEMEHTOB.
OCOOCHHOCTH CTPOCHHSI JJICKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOmme ¢Gu3nvecKkue
cBoiicTBa MeTaiioB. [I[pumeHeHne MeTamioB B ObITY M TexHHKe. CIUTaBbl METAJIJIOB.
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DNEeKTPOXUMHUYECKUI psii  HampspkeHWd MetaimwioB. OOmme crnocoObl  MOTydeHHs
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAITYPTHUsl, NeKTpomeTautyprus. [lonsarue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

Obmas xapakrepuctuka meramuioB |A-rpymnmsl Ilepuonnyueckoil cucteMbl XUMUYECKUX
aneMeHTOB. Harpwii u kanuii: momydenue, pU3MUEcKue U XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COETMHEHUI.

Oo6mas xapakrepuctuka MetauioB ||A-rpymnmer [leprognueckoid CUCTEMBI XUMUYECKUX
9JeMEeHTOB. Maruuii ¥ KajblMil: mojdydyeHue, (U3NYECKHe W XUMHYECKHE CBOICTBa,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeqMHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHUS.

AnroMuHuil: nonydeHue, Gusnueckue U XMMHUECKUE CBOWMCTBA, IPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COSAMHECHHUU. AMGOTEpHBIC CBOWCTBA OKCHJA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MetamuioB moOounsix moxarpymmn (b-rpymm) Ilepuoamueckoit
CUCTEMbl XUMHUYECKUX JIEMEHTOB.

duznyeckue 1 XMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHU. OKCUABI U THIPOKCHIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[TosyueHue u npuMeHEeHUE XpoMa.

Ou3nyeckue W XMMUYECKHUE CBOMCTBA MapraHila M €ro coenuHeHWil. Baxueiimue
coenunenus mapranua(ll), mapranna(lV), mapranuna(VI) u mapranua(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHBIE CBOWCTBA.

du3nyecknue 1 XMMUYECKHE CBOICTBA Xkele3a U ero coeAuHeHUH. OKCuabl, TUAPOKCHIbI
u couu xene3a(ll) u sxenesa(lll). [Tonydenue u npuMeHEHHE KeJle3a U €ro CIIIaBOB.

Ou3nyeckue W XHUMHUYECKHE CBOMCTBA Memnum H €€ coenuHeHui. llomyyenue wu
IIPUMEHEHNE MEIU U €€ COCTMHEHU.

[uuk: momydenwe, (Qu3MUECKHe W XHUMHUYECKHE CBOMCTBA. AMpOTEpHBIE CBOWCTBA
OKCHJAa M THAPOKCHUIA IIMHKA, THUJIPOKCOKOMIUIEKCHl ILHMHKA. [IpuMeHeHMe LHMHKa U €ero
COCTUHEHUH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BEILECTB M HUX NPEBPAIICHUNA: H3yYEHUE
00pa3IoB HEMETaJIOB, TopeHue cepbl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIeKIMU «MeTamibl W CIJIaBbl», B3aWMOJEHCTBHUE IIEJIOYHBIX M MIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAaHHE BUAEOMATEpUAIOB), B3aUMOJAECUCTBUE LIUHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIEJ0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJCHCTBIE THIPOKCHUIOB AJIFOMUHMS M LIUHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue IKCIEPUMEHTANIbHBIX 3a7a4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coequHeHUs», «A30T 1 Pocop U UX COeTUHEHUS», «MeTaIbl TIIaBHBIX MOATPYII,
«MeTtanibl MOOOYHBIX TOATPYIII.

XuMUA U )KU3Hb.

Ponb xuMuu B obecrieueHuu yCTOWYMBOTO pa3BUTHs uenoBedecTBa. [IoHATHE 0 HAyYHBIX
METOJaX IIO3HAHUS M METOJIOJIOTMM HAay4yHOro wuccienoBaHus. HaydHble NpUHIUIBI
OpraHu3alMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CLIOCOOB! MOMYYEHHS BaXKHEUIITHX
BElIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMblieHHbIe
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
€ro nmocyuencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

Xumusg M 310poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. IlpaBuina HCIONb30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XuMuM B pa3BUTHH METUINHBI.

XUMUS TUIIK: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE 100aBKH. Poib Xxumun B oGecriedeHnn
[THIIEBON OE30IMaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumwus. IlpaBuna Ge3omacHoro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B MIOBCEAHEBHON KU3HHU.

XUMUS B CTPOUTENBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).
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XuMus B celNbCKOM X03siicTBe. Opranndyeckue 1 MUHEpaJIbHbIE YI0OpEeHHUS.

CoBpeMeHHBIE KOHCTPYKLIIMOHHBIE MaTepHallbl, KPAaCKH, CTEKJIO, KepaMHuKa. Marepuaiibl
JUISL 31EKTpOHUKU. HaHOTEeXHOI0T M.

Pacuérnble 3anaun.

Pacuérbl: maccel BemiecTBa uin 00bEMa ra3zoB IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOLIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJINYEeCTBA
BEIIIECTBA) MPOAYKTOB PEAKLMHU, €CIM OAHO M3 BEIIECTB MMEET MpHUMEcH, Macchl (00BEMma,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKkIHH, €ClIM OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OnpeAenEéHHON MacCOBOM JIOJEd PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHLEHTPAllUU BEILECTBA B PAacTBOPE, IOJIA BBIXOAA HPOAYKTa PEAKLIUH OT TEOPETUYECKU
BO3MOKHOTO.

Me:xnpeamMeTHbIE CBS3H.

Peanu3zanus MeXNpeIMETHBIX CBSA3EH MPU M3YYEHUU OOIEl U HEOPraHM4YEeCKONH XUMHUH B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HOHATHH,
TaK U NOHSTUN, IPUHATHIX B OTJENbHBIX [IPEIMETaX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOw1e ecTeCTBEHHO-HAy4YHbIE MOHATHS: SBJICHUE, Hay4HbIM (akT, rumnoresa, Teopus,
3aKOH, aHajHW3, CHHTE3, KiIacCU(pUKAIMs, TEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOCINPOBAHHUE.

®dusuka: mMarepus, MUKPOMHUP, MAKpPOMHUD, aTOM, 3JIEKTPOH, NPOTOH, HEHTPOH, HOH,
U30TOINBbl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHHE BEUIECTBA, WACAIBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
WU3MEpEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kmerka, opraHu3M, O5KocHcTeMa, Ouocdepa, MeTaboOIM3M, MaKpo- H
MHUKpPORJIEMEHTBI, OENKH, JXKUPbI, YIJIEBOAbI, HYKJIEWHOBBIC KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEUIECTB U MMOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbL, TOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJUTYPrusl, CTPOUTENIbHBIE MaTepUaJIbl,
CEJIbCKOXO3SMCTBEHHOE IPOMU3BOJCTBO, IMUINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX [IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS IIPOMBILIUIEHHOCTb, HAHOTEXHOJIOTHH.

INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMSBI 110 XMW HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIUYHOCTHBIE PE3YJIBbTATDBI

B cooTBeTcTBUM € CHCTEMHO-JEATEIbHOCTHBIM MOAXOJAOM B CTPYKTYpE JTUYHOCTHBIX
pEe3yIbTaTOB OCBOCHHUS TIpenMeTra «XUMHUsS» Ha YpPOBHE CpEIHEro oO0mero ooOpa3oBaHUS
BBIJICTICHBI CJICIYIOIINE COCTABISIONINE: OCO3HAHUE O0YUAIOIIMMHUCS POCCHUICKON TPa)IaHCKON
WJIEHTUYHOCTH, TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIHHOCTH W CaMOOIPEICIICHHIO;
HAIMYUWE MOTHMBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CIOCOOHOCTH  OOYYarOIIUXCS
pYKOBO)ICTBOBaTI)CSI HpI/IHHTLIMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I 158 HOpMaMI/I IIOBEACHUS, HAJIN4YUC
MPABOCO3HAHUS, SKOJIOTHYECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTDH KU3HECHHBIC
IIJTAHBI.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHUS MpeaMeTa « XUMUS» OTPAKAOT chOpMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUECKON JACSITEIHPHOCTH O0YJAIOIIMXCS B TIPOIIECCE Pealh3aIlun
00pa30BaTeNbHON IeATETHPHOCTH.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPEAMETa «XHUMHSI» OTPaKaOT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON U MPAKTHUYECKOM NEATEILHOCTH 00YUaIOIUXCs B MPOIIECCe peann3aiun
00pa3zoBaTenbHON AEATEIHPHOCTH, B TOM YHCIIC B YACTH:

1) rpamIaHCKOTO BOCIUTAHMS
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0CO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHUS
K 3aKOHY U MPaBOMOPSIKY;

MNpCACTABJICHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOILIEHUHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMW JESATEIBHOCTH NPU CO3/IaHUH Y4EOHBIX MPOEKTOB,
pelleHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCO6HOCTI/I INOHMMAaThb W I[PUHUMATb MOTHBBI, HAMCPCHU, JIOTUKY W aApPryYMCHThBI
JIPYTUX IPU aHAINU3€ PA3IMYHbIX BUJIOB YUEOHOM IS TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY U HAy4YHOMY HACJIEAUI0 OTE€YECTBEHHOM
XHAMUH,;

YBKEHUS K MPOIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUECKOTO MPHIOKEHUS
XUMHHU, OCO3HAaHUA TOIO, YTO JAaHHBIC HAYKM CCTb PE3YIbTaT JJIMTCIbHBIX Ha6JIIOIl€HI/If/'I,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

WHTEpeca W TIO3HABATCIbHBIX MOTHBOB B IIOJIYICHHH W TIOCIEAYIONIEM aHAU3e
uH(GOpPMAIIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CHOCO6HOCTI/I OLCHMUBAThL CUTyallUHW, CBA3AHHBIC C XHUMHWYCCKUMH ABJICHUSAMU, U
MPUHUMATh OCO3HAHHBIE PEIEHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEIEHUE U TMOCTYNKH CBOMX TOBApHUIIECH C MO3ULUN
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM U C y‘léTOM OCO3HAaHUA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB,

4) popMupOBaHMSA KYJIBTYPHI 310POBb:

MMOHMMAHUS I[EHHOCTEH 310pOoBOro W 0e30MmacHoro olpa3a >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnsT TpaBmil 0€30MacHOr0 OOpaIleHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOH IS TEIHHOCTH;

IIOHUMaHWA M[OEHHOCTHU IIPaBUJI HHAUBHUAYAJIBHOIO W KOJIJICKTUBHOI'O 0€e3011acHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJIEICTBUN W HENPUITHS BPEIHBIX NMPUBBIUEK (YHOTPEOJIEHHUS aIKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBOro BoCIuTAHMSA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKOW JeSTEIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACATCIHHOCTH,

YCTAaHOBKM HAa AaKTHBHOE Yy4YacTHE€ B PEHICHUH MPAKTHYECKHX 3a7ad COIUATbHON
HAIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIBI);

MHTEpeca K MPaKTUYECKOMY H3yYeHHUI0 TpodeccCHil pa3indHOro pojia, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HaHHUH 110 XUMHU,

YBXKEHUS K TPYIY, JIOASIM TPYyJa U Pe3yJbTaTaM TPYAOBOU e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAIbHON TpPAaeKTOpUU OOpa30BaHMUS,
Oynymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCcTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHMS

9KOJIOTMUYECKHU 11e7IECO00PAa3HOr0 OTHOLIEHHS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;

MOHUMAaHHUS TI100aNbHOT0 XapaKTepa IKOJIOTUYECKUX MPoOIeM, BIUSHHUS 3KOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHHUS HE0OXOJUMOCTH UCIOIb30BaHUS JOCTIXKEHUN XUMUHU JIsl PEIIEHHs BOIIPOCOB
paLuOHAIBHOIO IIPUPOLOIOIL30BAHNA,
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AKTUBHOI'O HEINPUATHS IAEHCTBUM, NPUHOCAILIUX BpPEI OKPYXKAIOIIEH NPUPOIHON Cpene,
YMEHHsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4Musl PA3BUTOIO SKOJOTMYECKOrO MBIIUIEHUS, HKOJIOTUYECKON KYJIbTYphI, OIbITa
JIEATENIbHOCTH  DKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTUsS HAyKd U
00LIECTBEHHON IPAKTHKHY;

MOHUMAHUS CIEeUU(DUKN XUMUU KaK HAyKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
paloHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IMPUPOALI M YEJIIOBEKA, B MO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEU H
pelIeHnu IpodiieM COXpPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOSXKIAEHHOCTH B 0CO00HM 3HAYMMOCTH XMMHH JUISS COBPEMEHHOW NHMBHIIM3ALNU: B €
TYMaHUCTUYECKOW HAIPaBIIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHOM
KYJbTYpHbI, B PEIICHUU T100aTBHBIX MTPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MHUIIEeBOM M HKOJOTMYECKOH Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
00€ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U AKOJOTUYECKU KOM(POPTHOM KUZHH KaKJIOTO WICHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: T[IOHMMAaHHUS CYIIHOCTH METOAOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBICHUN OKPYXKAIOUIEro MHUpa U MPOUCXOMSIIUX B HEM H3MEHEHUH,
YMEHHUsI IeJlaTh 000CHOBAHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIINXCS JaHHBIX
C LEJBIO MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMHUYECKHWE 3HAHHUS JUIS PELICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIUAX;

HMHTEpECca K MO3HAHUIO, UCCIIEN0BATEIbCKOMN JEATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW IO XUMHHM B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEeOHOCTSMU;

WHTEpeca K OCOOCHHOCTSIM Tpyda B pa3nu4HbIX cdepax mpodecCHOHATBHOM
JIEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 XUMHH Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHuUs BKIIOYAIOT:

3HAYMMBbIC JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYYAFOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXmpeMeTHBIE) OOIIEHayYHbIE TIOHATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPIus, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBINH (aKT, MPUHIKI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIC0OBaHKE, HAOI0ICHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTHE);

YHHBEpCalbHble  yucOHbIe  acicTBusA  (TIO3HABaTelbHBIE,  KOMMYHHKATHBHBIE,
peryisTHBHBIC), oOecneunBaronye GOpMHUpPOBaHWE (QYHKIIMOHAIBHONH TI'PaMOTHOCTH H
COIMAJILHOM KOMITETECHITMH 00YJIarOIIHXCS;

CHOCOOHOCTh ~ OOyYaromMXcs  HMCIOJB30BAaTh  OCBOCHHBIC  MEXKIUCHUILUIMHAPHBIC,
MHPOBO33PECHYCCKUE 3HAHUS M YHUBEPCATbHBIC YUeOHBIC JCHCTBHS B IT03HABATCIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MeTtanpeaMeTHbIe PE3YJIbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCATBHBIMH YYCOHBIMH
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.
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ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

1) 6a3oBble JIOTHYeCKHE TeiiCTBUS:

CaMOCTOSITENIbHO (DOPMYJIHPOBATh M AKTyaJIM3UPOBATh MPOOJIEeMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONpeENATh LIENH NEeATENIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUH HUX JOCTHXKECHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTHU C MOCTABJICHHBIMHU LEISIMU;

UCIIOJIb30BaTh IPU OCBOEGHUU 3HAHUNA MPUEMBI JIOTUYECKOTO MBILIUICHUS: BBIICISAThH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIKE MOHSITUS JIsl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBaHMS W KPUTEPUH ISl KIACCU(HUKAIMM BEUIECTB U XHUMHYECKHX
pEaKIM;

YCTaHABJIMBATH PUYMHHO-CIICJICTBEHHBIC CBS3U MEKIY U3y4acMbIMH SBJICHHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS HCIOJIb3yeMbIe B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIE MOJENbHBIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3Y9aEeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopMynupoBaTh IMeNW W 3aJa4dl  UCCIEJOBAHMS, HCIOJNb30BATh IOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQJIETh HABBIKAMH CAaMOCTOSATENBHOTO IUIAHUPOBAHUS W TIPOBENEHUS YYCHUUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOII0AaTh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOLIEHHS U BbBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJIETaHHOM
pabore;

IpUOOpeTaTh OMNBIT YYEHHUUYECKOW MCCIEI0BATENbCKOM U TPOEKTHOM JeATEeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIIeHUs
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX WHMopManuu (HAYIHO-TIOMYJSpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (HOPM TIPEICTABICHUS, KPUTUYECKU
OIICHUBATh €€ JIOCTOBEPHOCTH Y HEITPOTHBOPEUHBOCTH;

(dbopMyIMpOBaTh 3ampochl M MPUMEHSTH pa3IM4YHbBIE METOABI MpPHU TMOUCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

MPUOOpPETaTh OMBIT UCMOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUHN H
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpAaTh ONTUMATBHYIO (OpPMY MpeCTaBlIeHUsT HHPOpPMAIHH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCTOJb30BAaTh HAYYHBI S3bIK B KA4yeCTBE CPEACTBA IpPH pPaboTe C€ XUMHUYECKOH
nH(popMmaruen: TPUMEHATh MEXKIpeAMETHbIC ((DU3MYecKne W MaTeMaTU4YeCKHe) 3HaKh W
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATJISTHOCTH.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbIE eliCTBHUS:
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1.3agaBaTh BONPOCHI MO CYIIECTBY 00CYKJaeMOil TeMBbI B X0/1€ AUAJIOTa U/WIIN
JMCKYCCHH, BBICKa3bIBaTh UJIeU, (POPMYIHPOBATH CBOU IPEJIOKEHHS] OTHOCUTEIBHO
BBIIIOJIHEHMS MIPEIJIOKEHHOM 3a/1a4U;

2.BBICTYIIATh C Ipe3eHTalUel Pe3ysIbTaTOB [103HABATEIbHOMN AEATEIIbHOCTH, MOITY4YEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPUM  BBIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEIOBAHUIO CBOWCTB H3y4yaeMbIX BELIECTB,
peanu3any y4eOHOTo TMpoeKTa, W (POpMyTUpOBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTIacOBaHMsI TO3ULMHA B X0/1€ 00CYXIeHUS U 0OMEHa MHEHUSIMH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1efiCTBHUS:

1.camocTOATENBHO MJIAHUPOBATH U OCYIIECTBIIATH CBOIO [103HABATEIbHYIO JESTEIbHOCTD,
ompenenss e€ IeTu M 33aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeularaeMblii alrOpUT™M JIEHCTBUN NpU BBIMOJHEHUU YYE€OHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YY4ETOM MOJydeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

2.0CYIIECTBIISITH CAMOKOHTPOJIb JESITEILHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS MPOTPaMMbl 10 XMMHMH Ha YIIIyOJEHHOM YpOBHE Ha
YPOBHE CpeJHEro oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMHUS» HaydHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUH U
IpeoOpa30BaHUI0 3HAHUM, BUABI I€ATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKKe B PEaJTbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme no XMMHHU INPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHsD) OTPaKatoT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECTE W 3HAUYEHWHU OPraHMYeCKOW XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECII€UeHUH YCTONYMBOIO Pa3BUTHsI YEIIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOW M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHMH HOBBIX MAaTEpPHAOB, HOBBIX HMCTOYHHUKOB JHEPrHUH, B OOECHEUECHUU
palMoOHATIBLHOTO MPUPOIONOJIB30BaHUA, B (DOPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeNoBeKa, a TakKKe DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKIKOYAET: OCHOBOIIOJATrarolIne
MOHATUS — XHUMHYCCKHI DJJI€MEHT, aToM, SAApO M 3JEKTpOHHAs o0ojouyka aroma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHMSI aTOMa, THOpUIU3Allds aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISAPHBIA O0O0BEM, YIJIEPOIHBIA CKEIeT,
GyHKIMOHATBHAS TPYIINA, PaJWKajl, CTPYKTYpHbIE (HOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJTICTHBIE), M30MEpHUsl CTPYKTYpPHAass M MPOCTPAHCTBEHHas (reoMeTpUuYecKas, ONTHYECKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpPraHUYECKHE COCIUHEHUS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCTMHEHUS; TEOPHUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MennmeneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKoH COXpaHEHUsST MacChl BEIIECTB, 3aKOH
COXpaHEHMsSI U TPEBpaAlleHHs] DSHEPTUM NPU XUMHYECKHX pPEaKIusiX), 3aKOHOMEpPHOCTH,
CHMBOJIMYECKHM SI3bIK XMMHUH, MHPOBO33PEHUECKUE 3HAHHUS, JICKAIIUE B OCHOBE ITOHUMaHUSA
INPUYMHHOCTH M CHCTEMHOCTM XUMHUYECKHMX SIBJICHHM; MPEICTAaBICHUA O MEXaHU3Max
XAMHYECKUX PpEaKUUid, TEPMOAMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTSIX MX
MPOTEKaHUs, O B3aUMHOM BJIMSHHUM aTOMOB U TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
Me3oMepHbI 3 dexTrr, opuentanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,
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cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUYECKOM JIEITEIbHOCTH 4YEJIOBEKa, OOMMX HAyYHBIX MPUHIHINAX XUMHYECKOTO
MIPOM3BO/JICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPAOOTKH HEPTH);

chOPMHUPOBAHHOCTh ~ YMEHHUH:  BBIBIATH  XapakTEpPHbIE  NMPU3HAKKH  TIOHSTHH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHSATHUS TPU ONMUCAHHUH
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

WCIIONBb30BaTh XMMHYECKYH) CHUMBOJHMKY JUISI COCTABJICHHS MOJICKYJISIPHBIX |
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYIT OPraHUIECKUX BEIIECTB;

COCTAaBJSITh YPaBHEHUS XHMHYECKHUX PEAKIUd ¢  PACKPhIBaTh WX  CYIIHOCTH:
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUi  MMOCPEICTBOM COCTABIICHUS  JJIEKTPOHHOTO
OanmaHca ATHX peakUud, peakiuil HMOHHOTO oOMeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpAIEHHBIX HOHHBIX YPaBHEHUIA;

W3rOTaBIIMBATh MOJENM MOJIEKYJ OpPraHMYECKHUX BEUISCTB I WJUIIOCTPAllUU X
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh  yYMEHHIA: yCTaHAaBIUBaTh  MPUHAMICKHOCTH  HM3YyYCHHBIX
OpPTaHWYECKUX BEHICCTB 10 HX COCTaBy W CTPOCHHUIO K OIpPeAeIEHHOMY KiacCy/Tpyrme
COeIMHEHUH, TaBaTh UM Ha3BaHUs 1Mo cuctemarudeckoil HomeHkaarype (IUPAC) u npuBoauts
TPUBUAIBHBIC HA3BaHWS JUIS OTICIBHBIX IPEACTABUTEICH OPraHMYECKUX BEIISCTB (ITHIICH,
alleTHUIICH, TOJYOJ, TIHIEPUH, ITUICHTIUKONIb, (peHon, GopMalbaerus, aleTanbIeru, aleToH,
MypaBbHUHAs KUCJIOTA, YKCYCHAsI KUCJIOTAa, CTCAPUHOBAS, OJICUMHOBASI, MTATbLMUTHHOBAST KUCIIOTHI,
[JIMLMH, ajJaHWH, MalbTo3a, (PYKTO3a, aHWJIMH, JAUBUHWI, W30MPEH, XJIOPOIPEH, CTUPON U
Apyrue);

c(hOPMUPOBAHHOCTh YMEHHS OMPENENSITh BHUJ XUMHUYECKOW CBS3HM B OPTaHHMUYECKUX
coeuHEHUX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U T-CBSA3b, BOJAOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTHh MOJOKEHUS TEOPUHU CTPOCHHSI OPTaHHYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

cOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOeHUe, (u3ndeckue u
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPECTaBUTENEH pa3IuYHBIX KIACCOB OPTAHUYECKUX BEIIECTB:
QIKaHOB, NUKIIOAIKAHOB, AJIKCHOB, AJKAJMCHOB, AJIKHHOB, apOMATHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, ANbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, AMUHOKHUCJIOT, OCITKOB, YTIIEBOAOB (MOHO-, IU- M IOJMCAXAPH]IOB),
WTIOCTPUPOBATh TEHETUYECKYIO0 CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIMHA C UCTIOIB30BaHUEM CTPYKTYPHBIX GOPMYIT;

chOpPMUPOBAHHOCTh yMEHHUS TOATBEPXKIAATh Ha KOHKPETHBIX TMPUMEpax XapakTep
3aBHCHMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OpPTaHWYECKHX COCAMHEHHHA OT KPATHOCTH WM THIIA
KOBaJICHTHOU CBSI3U (O- U T-CBS3M), B3AUMHOTO BIMSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEePH30BaTh HCTOYHUKH YTICBOJOPOTHOTO CHIPhS
(HedThb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MmepepadOTKH M TMPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

chOpPMUPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHUW O €CTeCTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HAOJIOJICHUH, W3MEPEHUH, MOJICIIMPOBAHUM, OJKCIEpUMEHTe (pealbHOM U
MBICTIEHHOM) ¥ YMEHUS IPUMEHSAThH YTH 3HAHHSI,

chOPMUPOBAHHOCTh YMEHHUS TPHUMEHSATH OCHOBHBIC OIEpallUd  MBICIUTEIBLHOMN
NESTEIbHOCTH — aHAJM3 M CHUHTE3, CPaBHEHHE, OOOOIICHHE, CHUCTEMATH3AIUI0, BBISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBSI3€H — /I U3yUYEHHUS CBOMCTB BEIIECTB M XUMHYECKUX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHHIA: BBISBIISITh B3AaMMOCBS3b XUMUYECKHUX 3HAHUH C MOHSATUSIMU
W TPEICTaBICHUAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB HJisi Oojee OCO3HAHHOTO
MOHMMAaHUS CYITHOCTH MaTepUATbHOTO €IMHCTBA MHUPA, UCIOIb30BAaTh CHCTEMHBIC 3HAHHS TIO
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OpPTaHWYECKON XUMHUU IJisi OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHUH, UMEIONINX €CTECTBEHHO-
Hay4HYIO IIPUPOLY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOIUTH PACUYEThl MO XUMHYECKHM (opMynaMm u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl 0 HAXOXKJICHUI0O XMMUYECKON (HOpMYIbl BElIECTBA M0 U3BECTHBIM MACCOBBIM JOJSIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIU3UPOBATH U OLEHUBATh C MMO3ULIUN
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJICTBEHHOM JEATEIBHOCTH
YeJloBeKa, CBSI3aHHOM C MepepabOTKOW BEIIEeCTB, HCIONb30BaTh IMOJTYYCHHbIC 3HAHUS IS
MPHUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHUI: CAMOCTOSATEIBHO IJIAHUPOBATH U MPOBOJUTh XUMUYECKUN
HKCIEPUMEHT (IIOJyYEeHHE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOACOAEPKAIUX OPraHUYECKUX BEILECTB,
pelleHHe OHKCIEPUMEHTAJIbHBIX 3a7ad 10 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coONrofieHreM TMpaBWil 0e30mMacHOro oOpalleHuss C  BellecCTBAMU U J1TaOOpPaTOPHBIM
obopynoBanuem, (HOpMyIUpPOBaTh IENIb HCCICIOBAHUS, MPEICTABIATh B Pa3inu4yHON (opme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHUIA:

coOIoAaTh MpaBuiIa SKOJOTHYECKH IIeIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JIEATEIPHOCTH B LEJAX COXPAaHEHUS CBOETO 3J0POBbs, OKPYKAIOIIEW INPUPOIHOM Cpelpl U
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOTO JEHCTBUS HA JKUBBIE OPraHU3MBbI OIPENEIEHHBIX
OpraHWYECKUX BEILECTB, TOHUMAs cMbIc nokazatens [IIK;

aHAJIM3UPOBATh  LEJIECOOOPA3HOCTh  NPUMEHEHHMs]  OPraHMYeCKHX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONH3a;

c(hOPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IICJICHANPABICHHBIH TOUCK XUMHYECKOU
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAIH3UPOBATh XHUMHYECKYIO
uH(popMalIrio, repepadaTriBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUM C MOCTABJICHHOH y4eOHOMN
3a/1a4en.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHUS Kypca «OOm@as U HeopraHudeckas XUMHS»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: 0 MarepuaibHOM €JINHCTBE MHpa,
3aKOHOMEPHOCTSX U TI0O3HABAEMOCTH SIBIEHUW TIPUPOBI, O MECTE U 3HAYEHUU XUMHH B CUCTEME
€CTECTBEHHBIX HayK M €€ poiu B 00ECNEYeHUH YCTOWYMBOTO Pa3BUTHS, B PEIICHUU MPOOIEM
9KOJIOTHYECKOM, YIHEPTETHIECKON M MUIIEBON O€30MacCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUN
HOBBIX MAaTepUalOB, HOBBIX HWCTOYHHUKOB OJHEPrHH, B OOECHEUYEHUU PAIMOHATHHOTO
MIPUPOIOTIONB30BaHMSs, B (DOPMHUPOBAHUH MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKKe
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOJIHON Cpesie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolnue
MOHSITHUS — XUMAYECKUH DTIEMEHT, aTOM, PO aTOMa, H30TOIbI, AIEKTPOHHAst 000I04YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YXKJAEHHOE COCTOSHHS aroma, THMOpHIH3arius
ATOMHBIX OpOWTaneil, WMOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUINYecKas, BOJOPOJIHAS),
KpUCTAJUTMYECKasi peleTKa, XUMHUYECKas pPEaklus, PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOIUTHI,
SJIEKTPOJUTUYECKA  JUCCOLMAIMs, CTENEeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIIJIOBOM A(PPEKT XMMUYECKON peaKIiH, CKOPOCTh XUMHUYECKOU
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peaklny, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJUTUUYECKOU
aucconuanuu, nepuoandeckuid 3akoH .M. MenaeneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHHsI M NPEBPALICHUS SHEPIrUU MPU XMMHYECKUX PEaKUHUAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKHME 3HAHUsA, JICKAIIME B OCHOBE IIOHUMAHUs NPUYMHHOCTH U CHUCTEMHOCTHU
XMMUYECKHUX SIBIICHUM; COBPEMEHHBIEC IPEACTABICHUS O CTPOCHUU BEIIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAKUUi, TEPMOAMHAMHUYECKMX W KHHETHUYECKHX 3aKOHOMEpPHOCTSAX HX
IIPOTEKaHUs, O XHMMHMYECKOM DPAaBHOBECHUH, pacTBOpaXx U  JHUCIEPCHBIX  CUCTEMAax;
dakTosornuecKkrue CBEJCHUSI O CBOMCTBAX, COCTaBe, MOJYyYEeHUH M OE30MacCHOM HCIOIb30BaHUU
BOXHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOW MAEATENbHOCTH YEJIOBEKa,
00LIMX HAYYHBIX TPUHIUIIAX XUMHUYECKOT'O TPOU3BO/ICTBA;

cOPMUPOBAHHOCTh ~ YMCHH:  BBISBJISATH  XapaKTepHbIC  TNPU3HAKK  TOHSITHIA,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IOHATHUS MPU ONUCAHUU
HEOPraHWYECKUX BEIIECTB U UX MPEBPALICHUI;

c(OpPMHUPOBAHHOCTh YMEHUS HCIOIb30BATh XUMHUUYECKYI0 CUMBOJIMKY JJIsi COCTABICHUS
(GopMys BEIIECTB W YpPAaBHEHUN XHUMUYECKUX PEAKIHUI, CHUCTEMATHUYECKYyI0 HOMEHKIATYpPY
(IUPAC) u TpuBHalIbHbIE HAa3BAHUS OT/IEIBHBIX BEIECTB;

C(OPMHPOBAHHOCTh yYMEHHUSI OIpPENENATh BAJICHTHOCTh M CTEHNEHb OKHCIICHUS
XUMHYECKHX DJJEMEHTOB B COCIUHEHUSX, BUJ XHUMUYECKOW CBS3M (KOBaJICHTHAs, MOHHAf,
MeTaJIJINY€eCcKast, BOAOPOIHAs ), TUIl KPUCTAJUIMUECKOMN pEeIETKH KOHKPETHOTO BEILIECTBA;

chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peIEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3MBbl 00pa30BaHUs KOBAJIIEHTHOU CBSI3H;

c(OpPMHUPOBAHHOCTh YMEHHH: KJIacCU(ULMPOBATH: HEOPraHWYECKHE BEIEeCTBA IO HX
COCTaBY, XMMHUYECKHUE PEAKIMU MO PA3NUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pEarupyromux
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluy, H3MEHEHHUIO CTENeHEHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3atopa W JIPYTHe); CaMOCTOSTENIbHO BBIOMpPATh OCHOBAaHUS U
KpUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHii;

chOpPMUPOBAHHOCTh YMEHHUS pACKpBIBaTh CMBICH mepuoaudeckoro 3akoHa J[. U.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE ATOMOB U MOHOB
XUMUYECKUX DJJIEMEHTOB IEepBOro—4erBéproro mnepuonos llepuommueckonn cucremsr JI.H.
MenpneneeBa, UCIONAB3Ysl MOHATHS «IHEPreTUYECKHE YPOBHHY, «IHEPIETHUECKHE IOTYPOBHN,
«S-, p-, d-atomMHBIE OpOMTaIM», «OCHOBHOE M BO30YXKIEHHOE SHEPTETHUECKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHUMHUYECKHMX JJIEMEHTOB M HX
COEMHEHUH 10 nepuojaM u rpynmnam Ilepuoguueckoii cucremst [. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHMSI UX 3JIEKTPOHHBIX 000JI0UEK;

chOpPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE I'€HETHYECKOM CBS3U
MEK/]1y HEOPTAaHUYECKUMU BEIMIECTBAMU C IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX X UMUYECKUX
peaKkuii;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBAThH CYIIHOCTh: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIHii MOCPEICTBOM COCTABIICHHsSI AJICKTPOHHOTO OallaHCca 3THX PEAKIU; peaKIuii HOHHOTO
oOMeHa MyTEM COCTABICHHMsSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUi; peakuuit
TUAPOJIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEpe THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ y4ETOM HX DJHEPreTHYECKHX XapAKTEPUCTHUK, XAapaKTEP H3MEHEHHUS CKOPOCTH
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XUMHUYECKON PEeaKIMU B 3aBUCHMOCTH OT Pa3NUYHBIX (PaKTOPOB, a TAKXKe XapaKTep CMELICHUS
XMMHUYECKOI'0 paBHOBECHUS I10]] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(OPMHPOBAHHOCTH YMEHUS XapPAKTEPH30BATh XUMUUECKUE PEAKIUH, JISKAIINE B OCHOBE
IPOMBIIIJICHHOTO IOJYyYEHHUsS CEpHOM KHCJIOThI, aMMHakKa, oOOIIMe Hay4yHble IPUHLUIBI
XUMHYECKMX IPOU3BOJCTB; II€JIECOO0Pa3HOCTh IPUMEHEHUS HEOPraHWYECKUX BEILECTB B
IPOMBIIIJICHHOCTH U B OBITY € TOUKH 3pEHHsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIAJEHUS CHCTEMOW 3HAHMH O METOJaX HAYYHOTO ITO3HAHUS
SBJICHUN NPHUPOJABI — HAONIOJIEHHE, U3MEPEHHE, MOJEINPOBAHUE, SKCIIEPUMEHT (peasbHbI U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMsI IPUMEHSATb 3TU 3HAHUS IPU
9KCHEPUMEHTAJIbHOM HCCICIOBAaHMM BELIECTB M JJI OOBSACHEHHUS XUMMUYECKHX SIBJICHHH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH AEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOMN KU3HU;

Cc(OPMHUPOBAHHOCTh YMEHUS BBIABIATH B3aUMOCBSA3b XMMUYECKHX 3HAHUH C HMOHATHUAMU
U TPEACTaBICHUSMHU JPYTHX €CTECTBEHHO-HAayYHbIX INPEIMETOB s 0ojiee OCO3HAaHHOIO
IIOHMMAHHS MaTEPUATILHOTO €JUHCTBA MUPA;

C(OPMHPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETBI: C HUCIOJIH30BAHUEM MOHATUH
«MaccoBas 10JI1 BELIECTBA B PACTBOPE» M «MOJISIPHAsE KOHLEHTPALUA»; MAacChl BELIECTBA WIIU
o0béMa rasza IO H3BECTHOMY KOJMYECTBY BEILIECTBA, Macce MWIH O0BbEMY OAHOIO U3
Y4YacTBYIOUIMX B pEaKIUM BEILECTB; TEIJIOBOr0 3(QeKTa peakluu; 3HAYEHUS BOJOPOJHOTO
IIOKa3aTessl PACTBOPOB KHUCIOT M INEJIOYEH C WM3BECTHOM CTENEHbIK JIUCCOLMALMHU; MACChI
(06béMa, KOoIMYeCcTBa BELECTBA) NMPOJYKTA PEaKLMH, €ClIM OHO U3 UCXOAHBIX BEIECTB JaHO B
BHJIE PAcTBOpAa C OIPEACIEHHOW MAcCOBOM J0JIEM pacTBOPEHHOIO BEIIECTBA WM JIAHO B
n30bITKE (MMEET IPUMECH); JOJIM BbIX0JIa IPOIYKTA PEAKLMU; OObEMHBIX OTHOIIEHUI ra3os;

c(OPMUPOBAHHOCTh YMEHUI: CAMOCTOSATEIBHO IJIAHUPOBATh U MPOBOJUTh XUMUUYECKUI
HKCHEPUMEHT (IIPOBEICHUE PEeaKLUii HOHHOTO OOMEHa, MOATBEPK/IeHNEe KaUeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
U3y4eHHE BIHUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peakiuu, pelieHne
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTtanasl») ¢ coOmoaeHneM IpaBUil
6e3omacHoro oOpallleHus C BeleCTBAaMU U J1TaOOpaTOpHBIM 000pyaOBaHHEM, (OPMYIHPOBATH
Lenb HWCCIENOBaHUs, MpPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl HKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOIaTh MPABUIIA TIOJIB30BAHUS XUMHUYECKOM MOCYI0N 1
71a00paTOpHBIM 000pYAOBaHUEM, OOpAIllEHHs C BEIECTBAMU B COOTBETCTBMU C MHCTPYKIMSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKH 1€JIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOM JEATETBHOCTH B LEIAX COXPAHEHUS CBOETO 3/I0POBbA,
OKpYKalolllel TPUPOJAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh
OMACHOCTh TOKCHUYECKOTO AECWCTBMSI HA JKUBBIE OPraHU3MBI ONPENECIEHHBIX HEOPraHMYECKHX
BEIIIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHPOBAHHOCTh YMEHHH: OCYIIECTBIATH II€JICHANPABICHHBI MOUCK XHMHYECKOM
uH(pOpMallM B pa3IMYHBIX MCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi HMH(popmanuu, MHTepHET M Jpyrue), KpUTHYECKH aHaJIU3UPOBATH XHUMUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOMI
3aJa4eil.
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TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 bubmorexa LHOK
' P P 8 e https://m.eds00.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
bu6mmoreka [IOK
3.1 . D 11 1
Criupret. denon https://m.eds00.ru/d69df650

22



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK
3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHBbIE
Nen/ HaumeHoBaHMe pa3ae/ioB H TeM (uudposrbie)
g NpOrpamMmbl Bcero Kontpoabhble  IpakTiyeckne o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
» ﬁTpOGHH@ atoMma. [lepuonnueckuii 3aK0H U . Bu6muorexa LIOK
: €PHOINYECKAs CHCTEMAa XMMHYECKUX https://m.edsoo.ru/2dd57£24
anemeHToB 1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
13 XHUMHHCCKHE peaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro o pasneny 39
Pa3nes 2. Heopranmueckasi XuMust
bu6nmoreka [JOK
21 Hewmeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
22 Meraner 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTtoapl TO3HAHUS B XUMHAN. XUMHUS 1 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro 1o pasueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

Hdara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tewa ypoxa Bcero KonTpoakskie | llpakruaeckne U3yYEeHUs 06pa3011)33Te.111,H51(:b ;)ecypcm
padoThI padoThI
[Ipenmer 1 3HaUY€HUE OPraHUYECKON
1 XUMHH, TIPEJICTABICHHUE O 1 bubnunorexa LIOK
MHOI000pa3sty OPraHuYeCKHX https://m.edsoo.ru/3686e6f5
COEAMHEHHI
DNEeKTPOHHOE CTPOCHUE aTOMa
2 vostumatinos cocromunn) ) Bufimorera LIOK
' https://m.edsoo.ru/Oce6fd4c
BanenTHsle BO3MOKHOCTH aTomMa
yriaepoaa
XuUMHYECKasi CBA3b B OPraHUYECKHUX
3 COETMHEHUSTX. MeXaHU3MBbI 1 bubnuoreka [{OK
00pa3oBaHMs KOBaJCHTHOW CBSI3H, https://m.edsoo.ru/8d39f5c8
croco0bl pa3phIBa CBsA3EH
4 Teopus cTpoeHUsE OPraHUuYECKUX 1 bubnnorexa [JOK
coeaunenuii A. M. bytieposa https://m.edsoo.ru/9e595ch8
Bupl uzomepun: crpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubmuoteka [IOK
3¢ GeKT B MOJIEKYIIax https://m.edsoo.ru/b0e61661
OpraHUYEeCKUX COEIMHEHU
IT TaBJICHUE O K nbUKaIUN U
6 CIiiiL:T;:eCIfag Hgice(i{g;m;ga 1 bubmorexa I[IOK
https://m.edsoo.ru/c212dd21
(IJUPAC) oprann4eckux BEIIECTB
7 Krnaccudukanus peaxuuii B 1 bu6muoreka [JOK
OpPraHUYecKON XUMHUHU https://m.edsoo.ru/ba5706aa
8 Cucremaru3anus U 0000IICHIE 1 bubmuoreka [{OK

3HAHUI 10 TEME

https://m.edsoo.ru/87a37cab
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AJIKaHBI: TOMOJIOTHYECKHUH PSJI,
obmiast popmysa, HOMEHKIATypa U

9 HM30MEepHs, FJICKTPOHHOE U bubmorexa [IOK
’ https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT
10 DOU3nIECKUe U XUMUYCCKHUE bub6nmoreka [IOK
CBOMCTBa aJIKaHOB https://m.edsoo0.ru/3137711c
HaxosxaeHue ankaHoB B IPUPOJIE.
11 Cnocoélm MOJIYYEHUS U HpI;/IMpeIfeHI/Ie bubmorexa LLOK
https://m.edsoo.ru/259b0a5b
AJIKaHOB
[ukmoankanel: oomast popmyna,
HOMEHKJIaTypa U U30MEPHUs
12 oco6eHH0c§1) CTpoeHm{pH , bubmmorexa [IOK
. https://m.edso0.ru/156730d2
XUMHUYECKUX CBOHCTB, CIIOCOOBI
MOJTyYEHUS U TPUMEHEHHUE
Pemenne pacu€THbIX 3a1a4 Ha
OnpeIeTIeHUE MOJIEKYIISIPHOM
OpPMYJIBl OPTaHUYECKOTO BEIIECTBA
13 go F1)\/121}c]c01319f)M IOJIAM aTOMOBHI Bubmiorexa OK
https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJISIIMX B €r0 COCTaB.
Cucremarmu3anus 1 0000IIeHIE
3HAHUH 10 TEME
AJIKEeHBI: TOMOJIOTUYECKUM ps/I,
obmas ¢popMyaa, HOMEHKIATYpa,
14 BH;III(Tp(()bHIfoeyI/I HpOCTpaHCTBgII;HOG bubmorexa LHOK
https://m.edsoo.ru/273b0ale
cTpoeHne MoneKkyil. CTpyKTypHas u
LUC-TPaHC-U30MEPHS AIIKEHOB
dusnyecknue 1 XUMHUCCKH
15 CBOSIZCTZZ aJ'IeKeHOB. Hpe:BI/IJfO bubmorexa [IOK
https://m.edsoo.ru/21069ccd
MapkoBHHMKOBa
16 CriocoOslI MoTydeHus: U IPUMEHEHUE bubnmnorexa [JOK

AJIKCHOB

https://m.edso0.ru/665dc058
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[IpakTrueckas padorta Ne 1 mo teme

17 "[losnyyeHue aTHIIEHA U U3yUEHHE bubmorexa LOK
N https://m.eds00.ru/0941eed8
€ro CBOWCTB

lp | o pcners s B LOK

https://m.edsoo.ru/e9ea9921
(bOopMyIIbl OPraHuYeCcKOro BEIECTBA
AJKagueHbl: CONpsKEHHBIE,

19 H30JIMPOBAHHBIE, KYMYIUPOBaHHBIE. Bbu6muoteka [JOK
OCOOEHHOCTH IIEKTPOHHOTO https://m.edso0o.ru/04298c0a
CTpOCHUSA

20 XHUMUYECKHE CBOMCTBA bubnunoreka LIOK
CONPSDKEHHBIX TUEHOB https://m.edso0.ru/e561253d

21 CriocoObl 1osTyyeHHs U IpUMEHEHUE bubnuoreka [IOK
aJIKaJIMCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHUH P,

s M HOMCHKJIAT
22 gg;?(ipg)lflfoeyi ?;pOZT;aHi:I:BZIII;;;)e bubmmorexa [IOK
https://m.edsoo.ru/68b6cc4c
CTPOEHUE MOJIEKYJI, (PU3NYECKUE
CBOMCTBA

23 XHUMHYECKUE CBOMCTBA aJIKUHOB bubmorexa HOK

https://m.edso0.ru/23493a93

24 KauecTBeHHBIE peaki Ha TPOMHYIO bubmmnoreka HOK
CBA3b https://m.edsoo.ru/7b1c48da

o5 CriocoOsl MosTyueHus: U IpUMEHEHUE bubnmnorexa [JOK
AJIKHHOB https://m.edsoo.ru/a6f9alea

26 Pemenne 3amau: pacd€rsl o bu6muoreka [JOK
YPaBHEHHMIO XUMHUYECKON peakLuu https://m.edsoo.ru/5db8e526

7 Cucrematusanusa 1 0000IIeHne
3HaHUH MO TeMe
ApEeHbI: TOMOJIOTUYECKUN PSI, Bubmorexa IIOK

28 obmrast popmysa, HOMEHKIATypa.

3J'ICKTpOHHOC H IPOCTPAaHCTBCHHOC
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CTpOEHHE MOJIEKYJ OeH30I1a U
TOJTyoJIa, UX (PU3UYECKUE CBOICTBA

XUMHUYECKUE CBOWCTBA apEHOB:

bubnunorexa LIOK

29 peaKIMK 3aMeIeHUs https://m.edsoo.ru/a44alae4
o |Remameckae ot g B LOK
’ https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB OeH3071a
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bu6nmoreka [IOK
cTuposia https://m.edsoo.ru/d5018a54
| o ot e B LOK
https://m.edsoo.ru/53461a2c
(hOpMYIIBI OPraHUIECKOTO BEIIECTBA
33 CriocoObl osTyyeHHs U IpUMEHEHUE bubnuorexa [IOK
apeHoB https://m.edsoo.ru/6f717d09
['eneTnyeckas CBSI3b MEKIY
34 Pa3IUYHBIMU KJIaccaMu
YTJI€BOI0POIOB
Pacuérel o ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
35
CucremaTtu3zanus 1 000011eHNE
3HAHUMU 110 TeME
36 IIpuponnsiit ra3. [lomytHele
He(TsIHBIE Ta3bI
37 KameHnHbIi1 yroape 1 IpoIyKThl €T0 bubmmnorexka HOK
nepepadoTKu https://m.edso0.ru/69b3398b
Hedtb u cn BI €€ I TKH.
38 Hgi)MeHe(I:{HZngon;iT;é) epe00 bubmorexa LIOK
https://m.edsoo.ru/21f9de78
nepepaboTku HedhTH
['eneTnveckas CBSI3b MEKIY
39 pa3IUYHBIMU KJlaccaMu
YTJI€BOI0POIOB
40 ["anoreHonpou3BoHbIE bubnuoteka [JOK
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YIIIEBOJOPOIOB: IIEKTPOHHOE
CTPOCHHE; PEAKIIMU 3aMEIICHHS
rajoreHa

https://m.edso0.ru/82b4d759

[eiicTBue mienoyei Ha
FaJIOI‘eHHpOI/ISBOI[HBIe.

e BsauMoelicTBUEe qUTrajloreHaIKaHOB
C MarHueM M LIUHKOM

o | o oo BuGmorra LOK
n " https://m.edso0.ru/20e89f22

VYri1eBo10pObI

43 KonTponbhas padota no teme Bbu6moteka [JOK
"YriaeBogopoasr" https://m.eds00.ru/95c9e298
[IpenenpHbIE OTHOATOMHBIE CITUPTHI:

TOMOJIOTHYECKUH PsiJI, 00IIIast

44 dbopMyIa, CTpoOeHHE MOJIEKYI, bubnnorexa [JOK
U30MepUsi, HOMEHKJIATYpa, https://m.edsoo.ru/df04c5cd
kiaccupukanus, pusnyeckue
CBOMCTBA

45 XHUMHUUYECKUE CBOMCTBA MIPEACIIBHBIX bubmuoteka [IOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe

16 CriocoObl TOTy4eHUsI U TPUMEHEHNE bubmuoreka [IOK
OJTHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000

| Do s o B 10K

’ . https://m.edsoo.ru/c2c788b2
(bU3NYECKUX U XMMUYECKUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI:

48 STUJICHTJIUKOJIb U TJIUIEPUH, UX bubnuotexa [JOK
¢busnyeckue 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA

49 CriocoOblI TOTy4eHUsT ¥ IPUMEHEHNE bubnuotexa [JOK
MHOT'O2TOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d

50 DEHOJI: CTPOEHUE MOJIEKYJIBI, bubnuoteka [JOK
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(dbuzmveckue cBoicTBa. TOKCHUYHOCTh
¢denona

https://m.edso0.ru/2ce726f8

51 XuMu4eckue cBOMCTBa (heHoma bubmmorexa [IOK
https://m.edso0.ru/037ca5f9
50 CriocoObl TTOTy4eHUsT U IPUMEHEHNE bubmuorexa [IOK
¢denona https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas pabora Ne 2. Buborexa LIOK
53 Pemenue skciepuMeHTAIbHBIX httos://m.ed /fd0ced09
- N ps://m.edsoo.ru/fd0ce
3agad 1o Teme "CriupThl B (HeHOIIBI
54 Cucremaru3anus U 0000IICHIE bubnnorexa [{OK
3HaHUI 110 TeME https://m.edsoo.ru/1810ch9b
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE
S5 romotormetnue s, oG Bufimorera LIOK
’ https://m.edsoo.ru/b139beaa
dbopMmyna, uzomepus u
HOMCHKJIATypa
56 ATNbIEeruipl ¥ KETOHBI: (PU3NUECKUE bu6mmoteka IIOK
CBOWCTBA; PEAKIMH MTPUCOCTUHCHUS https://m.edsoo.ru/c887425¢c
57 E:igggiggiceﬂggguﬁn aJIbJIETUI0B Bubmorexa OK
https://m.edsoo.ru/a393baa9
1 KETOHOB
58 CrocoOslI MoNTyueHus albJICTHIOB U bubnnorexa [JOK
KETOHOB https://m.edso0.ru/520d1c51
59 Si%%?{c(;ﬁ: Ilflic?l%iileﬂ(l;?(féZHHOCTH bubmorexa HOK
’ https://m.edsoo.ru/fecOb113
CTPOCHHMS KX MOJICKYJT
60 ?;‘;g’é?;ﬂbi I:(Et‘ig;‘ Hliiy(g;mqecxne bubmorexa LIOK
N ’ https://m.edsoo.ru/700cc87b
CBOICTBa
61 XHUMHYECKUE CBOMCTBA IIPEACIBHBIX bubmuoteka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOWCTB MypPaBbHHOM bubnuoteka [JOK
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KHUCJIO0THl. MHOroo6pasue
KapOOHOBBIX KHUCJIOT

OCcoOEHHOCTH CBOWCTB:

HeTIpeIeNIbHBIX 1 aPOMaTHUECKUX
KapOOHOBBIX, TUKaPOOHOBBIX,

https://m.edsoo.ru/bb31be71

bubnunorexa LIOK

63 THIPOKCHKAPOOHOBBIX KMCIIOT. https://m.edso0.ru/83a08773
[IpencraBuTenu BbICIINUX
KapOOHOBBIX KHUCJIOT

64 ITonsiTE O TPOU3BOIHBIX bu6nmorexa LIOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d

65 CriocoObl MoTy4eHus1 U IPUMEHEHUE bubmmoreka [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/7¢065c9d

o | S i romonereee B 10K

’ ’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nueckne U XUMUYCCKHE bubnunoreka LIOK
cBoOlicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIxX 3a1a4: 110

68 YPaBHEHUIO XUMUYECKOW peaKIni,

Ha OIIpPEEICHUE MOJIEKYJIIPHON
(hopMyITBI OPraHMYECKOTO BEIIECTBA
[IpakTnueckas padora Ne 3.

69 Pemrenne skciepUMEHTAIBHBIX bubmuoreka [IOK
3aa4 1o Teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
Kuca0Thl. CioxxHbIe 3¢uph"

70 Kupsr: crpoenue, pusndeckue u bubmuoreka [JOK
XHMHUYECKHE CBOMCTBA (THIPOIIN3) https://m.edsoo.ru/al9c5b98
Oco0OeHHOCTH CBOMCTB KUPOB,

71 COZAEPIKALIMX OCTATKH bubmmoreka [JOK
HETPeIebHBIX )KUPHBIX KHCIIOT. https://m.edso0.ru/b0331922
2Kupsl B mpupone

72 MpIa KaK COJIH BBICIITHAX but6mmorexa [IOK
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KapOOHOBBIX KHCIIOT, X MOIOIIEE
neucreue. Ilonsatue o
CHHTETUYECKHX MOIOIIUX CPEJICTBAX
(CMCO)

I'enernueckas cBSA3b YIII€BOJOPOIOB

https://m.edso0.ru/3c566565

73 1 KHCJIOPOJICOACPIKAIIIIX Bubmzorexa HOK
https://m.edso00.ru/56790c96
OpraHUYECKUX BELIECTB
74 Pacuérel o YPaBHEHUSM
XUMHYECKUX PeaKIui
75 Cucremaruzanusa 1 0000IIeHnE bu6nmoreka LIOK
3HAHUHU 110 TEME https://m.edsoo.ru/f8eaf2eb
76 | mumtcontmanas yomesonon (uont- Buotea LIOK
https://m.edso0.ru/7a9693al
, M- ¥ TIOJINCAXapH/Ibl)
77 Momnocaxapusl: pu3nIECKHE bubnnorexa [JOK
CBOMCTBa M HAXOXK/ICHHE B MPUPOJIC https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHue T0K03bl, €€ 3HaUeHNE bubmmnoreka HOK
B )KH3HEIESITSILHOCTH OpraHU3Ma https://m.edsoo.ru/5e61122d
| g samo Bumorra LOK
) https://m.edso0.ru/eb0384e7
MIPUMEHEHHE TUCaXapHIOB
o | e B LOK
T https://m.edso0.ru/72a04508
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
81 ITonsaTne 06 NCKYCCTBEHHBIX bubmuoreka [JOK
BOJIOKHAX https://m.edso00.ru/6216e766
Pemrenue pacueTHbIX 3aa4 Ha
82 OITpEJIEIICHUE JIOJN BBIX0/IA but6mmorexa [IOK
MPOAYKTA PEaKIMH OT TEOPETUYECKH https://m.edsoo.ru/7fde4 7ef
BO3MOKHOT'O
83 Cucremaruzamus 1 00001eHme bubmmorekxa [IOK

3HAHUMU 1O pa3jeny
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KonTponbhas pabota no teme

84 "Kucnopoacoaepxaiiue bubmorexa LIOK
" https://m.edsoo0.ru/42c6678e
OPraHUYECKUE COCTMHEHHS
AMUHBIL: K1accu(UKaIys, CTPOCHHE
MOJIeKYI, o0mast opmyia, bubmmoreka [JOK
85 .
HU30MepHsi, HOMEHKIIATypa U https://m.edsoo.ru/efa7e6ca
¢du3nveckre CBOMCTBA
86 XuMHUYECKHe CBOMCTBA bubnunoreka LIOK
ann(aTHIECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
87 ocosemmoom ximmcar cwoficr Bu6morera LIOK
https://m.edsoo.ru/39cd21f1
aHWIMHA
88 CriocoObl 1osTyyeHHs U IpUMEHEHUE bubnuoreka [IOK
amu(paTUIeCKUX aMUHOB https://m.edsoo.ru/eal38763
AMHMHOKHCIIOTBI: HOMEHKIIATypa U
89 nu3zomepusi, pusnyecKre CBOMCTRA. Bbu6motreka [IOK
OTnenbHbIC TPEICTABUTEIH (- https://m.edsoo.ru/d1773e80
AMHHOKHCIIOT
XHWMHYECKHE CBOMCTBA
90 aMHMHOKHCIIOT, UX OMOJIOTHYECKOe bubmuoreka [IOK
3HAYeHHe aMUHOKUCIOT. CHHTE3 U https://m.edsoo.ru/77df705a
THJIPOJIA3 MENTH/IOB
91 benku kak npUpoaHbIE TOJIUMEDHI; bubmuoreka [IOK
CTPYKTYPBI OCITKOB https://m.edsoo0.ru/429e9899
. bubnuotexa [JOK
92 | Xumutieckre cROACTEA Oemkon https://m.edsoo.ru/6237306d
A3zoTcoaepixaiiue
93 reTePOLNKINYECKHE COCTUHEHNS. bu6muoreka [JOK
HykienHOBbIE KUCIOTHI: COCTaB, https://m.edsoo.ru/521d1431
CTpOCHHUE U OMOIOTHYECKast POJTb
94 [TpakTuyeckas padora Ne 4. bubmuoteka [IOK

Pemenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/8e3c02d1
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3a7a4 1o teme "A30TcoaepKalime
OpraHu4ecKue coeAnHeHus"

[TpakTuyeckast pabora Ne 5.

95 Pemenue skcnepuMeHTaIbHBIX 1 bubnuorexa [IOK
3ama4 1o Teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHN4eCKUX COCTUHEHUN"

D Bubmorera LIOK

i https://m.edsoo.ru/ce561bc7
COETMHEHUS
OcHOBHbIE OHATUS XUMHH
| oo | B LOK
https://m.edsoo.ru/7aa63ebd
MOJIMMEpU3aIUs U
MOJIMKOHICHCAIIUS

98 IImacTmaccel. YTunuzanus u 1 bu6nmorexa LIOK
nepepaboTKa MIacTHKa https://m.edsoo.ru/82242e0f

99 DnacToMepbl: HaTYpaJbHbBIN 1 bubnmnorexa [JOK
CHHTETHYECKUE Kayuyku. Pe3una https://m.edso0.ru/246103ec
Bosiokna: HatypanbHbIE,

100  VMCKYCCTBEHHbIE, CHHTETHYECKHE. 1 bubnmnorexa [JOK
[MonuMeps! cienuanTbHOTo https://m.edso0.ru/5963a601
Ha3HAYCHUS
ITpakTryeckas padora Ne 6.

101 Pemenne skcnepuMeHTAIBHBIX 1 bubmmnoreka HOK
3ama4 o reMe "PacrosHaBanue https://m.edsoo.ru/3aebd77a
IJ1aCTMacC ¥ BOJIOKOH"

O06001IeHre U CUCTEMATU3AIIHS

107  V3YUEHHOTrO Matepuaia ro reme 1 bubnmnoreka [JOK
"BbICOKOMOJIEKYJISIPHBIC https://m.edsoo.ru/6a22ble8
coelMHeHUs "

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara u@posBbIe
/o Tema ypoka Beero KontpoJubnbie IlpakTuyeckue ﬂsyqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecypebi

1 Atom. CocTaB aTOMHBIX siep. XUMUYECKUI 1 bubmmoreka [JOK
aneMeHT. M30Tomsl https://m.edsoo.ru/59c112ee

2 CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnuoreka [IOK
KBaHTOBBIE UKCIa https://m.edsoo.ru/b4d9fffa

3 Krnaccudukanus XuMHuecKux 3J1eMEHTOB (S-, 1 bubnmnorexa [JOK
p-, d-, f-amemeHThI) https://m.edso0.ru/61294af9

4 Pacmipenenenuie 31eKTPOHOB 110 ATOMHBIM 1 Bbu6moreka [JOK
opouTaIIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYpaIli aTOMOB

5 Z)J'IeMeIIjI)TOB B OCHOEI)-ION}[’I:/I I]:OBGY)KIIéHHOM 1 bubnnorexa LJOK

https://m.eds00.ru/8149e846

COCTOSTHUH

6 DNeKTpOHHBIE KOHPUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNEeKTpOOTPULIATETbHOCTh https://m.edso0o.ru/a0764b24
Ilepnonnueckuit 3akoH u Ilepuonnueckas

7 crucTeMa XMMHUYeCKuX amemMeHToB []. U. 1 bubnuoreka [{OK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.eds00.ru/16957c01
CTPOEHHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1 bubmuoreka [JOK
MIPOCTBIX U CJIIOXKHBIX BELIECTB [0 IPyNIaM U https://m.edso0o.ru/f8468927
nepuoJiamMm

9 CucreMaruzanys 1 0000IIeHe 3HAHNUT 110 1 bubnunorexa LIOK
TeEME https://m.edsoo.ru/8fad2942

0 Bunsr xumudeckoi CBﬂBH.UMexaHI/ISMLI BuGnmorexa LIOK
00pa3oBaHMs KOBAJEHTHOM CBSI3H. 1

BonopoaHas cBsi3b. MexMOneKyIsspHbIe
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B3aHUMOJICUCTBU

BanenTHOCTE 1 BaJIeHTHBIC BO3MOKHOCTH

11 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI BH6J?HOTeKa HOK
https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX TE€OMETPHUUECKHM CTPOCHUEM

12 [IpencraBiaeHuss 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEAMHEHMSX: COCTaB U HOMEHKJIATYpa https://m.edso0.ru/8c66b12a
BemecTBa MOIEKyIspHOTO U

13 HEMOJIEKYJISIPHOTO CTpOeHUs. THrbl bubmmoreka [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB

14 [ToHsrTHE O AUCIIEPCHBIX CUCTEMAX. bubnnorexa [JOK
[IpencraBnenue 0 KOJUIOUIHBIX pacTBOPax https://m.edsoo.ru/da2c70e4
HctuHHbIe pacTBOPHI: HACHIIICHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. EH6J_IHOTeKa HOK
KpHCTaIIOr i paThI https://m.edsoo.ru/e9ccdd8d

16 CriocoObI BhIpayKEHUS! KOHIICHTPAILIUU bubmmoreka [JOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATUH B 110K

17 "MaccoBast 107151 paCTBOPEHHOTO BelecTna", 1 ?HOTeKa
"MOAPHAs KOHIIEHTpAIA" https://m.edsoo.ru/785e0ab4

18 Knaccudukanusa u HoMeHKIaTypa bubmuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO bubnnorexa [JOK
TeMe https://m.edsoo.ru/8d2c6a3a
KonrtponsHas pabora o temam "CtpoeHue
atoma. [leproanueckuii 3aKOH U

20 [lepuoanueckas cucteMa XMMHUYECKUX Eggsj?ﬁr?]T:é{;)(])lg}?OaGOaa 4
anemenToB J[. 1. Menneneesa", "Ctpoenue T '
BemecTBa. MHOrooOpasue BemecTs"
Krnaccudukanus XuMHUECKUX peakiui B

21 HEOPraHWYECKOW U OPraHUYECKON XUMUH. bubmorexa IIOK

3aKkoH COXPAHCHUA MACChI BCUICCTB; 3aKOH
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COXPAaHEHHUS U PEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

TernoBbie 3PHEKTH XUMUYECKUX PEAKIIHIA.

bub6nmmoreka [IOK

22 TepMoXxuMUUYECKUE YpaBHEHUS https://m.edsoo.ru/d1db86da
Brluucnenus no ypaBHEHUSIM XUMHYECKUX bubmmoreka [JOK

23 . .
peakuui ¥ TEPMOXUMUYECKUM YPABHEHUSM https://m.edso0.ru/87b13954
CKopocTh XMMHUYECKOH peakuuu, eé

24 3aBUCHUMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanms u katanuzaropsl

25 ['oMoreHHBIE U TeTEPOTreHHBIE PEAKIIUN
[Ipaktuueckas pabora Ne 1 mo reme "Bnusiaue

26 pzﬂnnqﬂmx q)aI?TOpOB Ha CKOpPOCTh bubmorexa LIOK

. " https://m.edsoo.ru/1facaldl

XUMHYECKON peakinu

97 OO6paTtumbie U HEOOPATUMBIE PEAKIIUU. bubmmorexa [JOK
XHMMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padota Ne 2 o teme "Bnusinue

28 EE’»J'II/ILIHHX (bal?To OB Ha IT0JIO)KEHUE bubmorexa LOK
P p " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO PAaBHOBECHUS
Dnektponutryueckas aucconuanus. CuiabHbIe

29 u cnaT6II)JIe AEKT OJ'II/I’IJ“IBI CTIGIHGEL bubmmorexa LHOK

p : https://m.edsoo.ru/5f766bdf

JUCCOITHAIIIT
HNonnoe npounsseaenue Boabl. Cpea BOIHBIX

30 acTBO 013p Bo oﬂo HBII §OKa3éll)TeﬂJIb ( 21H) bubmmorexa LIOK
P POB. BOAOPOA p https://m.eds00.ru/3966ca89
pacTtBopa
I'mpponus coselt. Peaknuu, nporekaronue B bu6muoreka [JOK

31 .
pacTBOpAX AIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas pabora Ne 3 o Teme

32 ")I()I/IMI/IqGCKHe peaK WU B PaCTBOPAX bubmnorexa [IOK

,P 8 p p https://m.edsoo.ru/2e3daeb0

AJIEKTPOJIUTOB

33 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. bubnmnorexa [JOK

Baxneiiiine OKUCIUTEIN 1 BOCCTAHOBUTEIIN
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34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubmmoreka [JOK
Oananca https://m.edso00.ru/fb691387
35 DEeKTPOIN3 PACTBOPOB U PACILIIABOB BEILECTB bubmaorexa LIOK
POTIHS pactsopos 1 p t https://m.eds00.ru/93fb97d2
36 Pemenwue 3a1a4 pa3nudIHbIX TUIIOB bubmnorexa LIOK
atp https://m.edsoo.ru/5a859d16
37 Pemenue 3amay pa3aMvHBIX THIIOB Bubmorexa IOK
atp https://m.edsoo.ru/5afa265d
38 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnuoreka [{OK
Teme "XuMuueckue peakiuu" https://m.edsoo.ru/c161eb85
39 KonTponbnas pabota o teme "Xumuueckue bubnnorexa [JOK
peakuu” https://m.eds00.ru/a8a0a930
[Tonoxxenue nemetamios B [lepuoguueckoit
40 CHUCTEME XMMHUYECKHUX demMeHToB /. 1. bubnuoreka [{OK
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. DU3UYECKHE CBONCTBA HEMETAIIIIOB
AnoTponusi HEMETaIOB (Ha IpUMeEpe bubnnorexa [JOK
41 .
KHCIIOpo/ia, cephl, hocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
42 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XMMHYECKHE CBOMCTBA. [ uipuibl https://m.edsoo.ru/0aa8f613
r :
I e o Busorea 10K
71 ’ https://m.eds00.ru/4e223795
CBOMCTBa
I"anorenoBoopoabl. Baxknelinme bubmuoreka [IOK
44 .
KHUCJIOPOJACOAEPKAIIME COECTUHEHUS] TAIOTEHOB https://m.edsoo.ru/6b3255e6
5 | omepeope s mrameme o BuGonsa LOK
Y1 P . https://m.edso0.ru/6971aca4
TaJIOTEHOB M UX COSTUHEHHIA
16 suencpmentat. sute o e buGmiorera LIOK
" P " 8 https://m.edsoo.ru/8b26fecd
l"anorenst
47 Kucnopon: nabopatopHble U MPOMBIIIJICHHbIE bubmuoreka [JOK
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CIocoOBI MoJTydeHus, pu3nyeckue u
xumuyeckue cBorictBa. O30H. [Ipumenenue
KHCIIOpOJIa U 030HA

https://m.edsoo.ru/c8abc36a

48 Oxcupl U NEPOKCUIBI Bubmorexa IOK
https://m.edso00.ru/5c8816a0
49 Pemenue 3amay pa3aMvHBIX THIIOB Bubmorexa LOK
https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOXJ€HHUE B IPUPOJIE, CITOCOOBI
50 HOJII)yquI/Iﬂ ql)lmﬂqecm/ll)e E XﬂI/IMI/IquKI/Ie Bubmorexa LOK
M ’ https://m.edsoo.ru/46afae16
CBOHCTBa
bubnuoreka [{OK
°1 Ceposonopon, cyhpupt https://m.edsoo.ru/7c875999
59 Kucnoponcoaepxaiue coOeIUHEHUSI CEPBI. bubnnorexa [JOK
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuueckas paborta Ne 5. Pemenue
53 BKIZ:HepI/IMeHTaJII;HBIX 3aga4 o reme "Cepa u buGnuorexa LJOK
.. " https://m.edsoo.ru/0afb05e4
e€ COeTMHEeHUs
A30T: HaX0XJIEHHE B IPUPOJIE, CIIOCOOBI
54 MTOJTyYEHUS £I/ISI/III€CKI/IIDG E XﬂI/IMI/I‘-IeCKI/Ie bubmoreka LOK
M . https://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPU/IBI
55 Kucnoponcoaepxaiue COeTUHEHNS a30Ta. bubmmnoreka HOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHue a30Ta U €ro COeIMHEHUH. bubmuoteka [IOK
A3oTHBIE y1OOpEeHUS https://m.edso00.ru/129f5059
o :
oc(hop: HaXOXKJeHHE B IPUPOJIE, CIIOCOOBI BuGmorexa 1IOK
57 MoTy4deHus1, GU3NIECKUE U XUMUICCKHE i
z https://m.edsoo.ru/9a6b43ec
coiicTBa. Pochuas! u hochun
58 Oxcunsl hocdopa, pochopcoaepxarine bubmmoreka [JOK
kucnoThl. Conu pocopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue pochopa 1 ero coeAUHEHU. bu6muoreka [JOK
dochopHbie y1oOpeHus https://m.edsoo.ru/a218070a
60 [TpakTuueckas padbota Ne 6. Pemenue bubmmoreka [JOK
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AKCIEPUMEHTAIBHBIX 3aJ71a4 110 TeMe "A30T U
docdop u ux coequHeHUS"

Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

https://m.edsoo.ru/8175ac3f

bubnunoreka LIOK

61 AJUTOTPOITHBIE Mouz[I/I(bHKauHI/I; (buzmveckue u https://m.edsoo.ru/leb19f9e
XUMHYECKHUE CBOMCTBA, TPUMCHEHHE
Oxcun yriepoaa(ll), oxcua yriepoma(1V), bubnmnoreka HOK
62 . :
YroJibHasi KUCJI0Ta U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3aga4 pa3IMyHbIX TUIIOB Bubmorexa ITOK
atp https://m.edso0.ru/6029b609
Kpe i: HaXO0XKICHHUE o7ie, crocod
64 H(F))H;d‘fel;I{I/II/IﬂH JH;;I{IICIZII;II/I: If )P;Eﬂnlf{ec;p[le i bubmorexa [IOK
N ’ https://m.edso0.ru/143558ab
CBOWCTBa
65 Oxkcun kpemuausi(1V), kpeMHueBast KUCTOTA, bubnnoreka [JOK
CUJIMKAThI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 COeIMHEHUH. Bubmorexa LIOK
66 C https://m.edso0.ru/393cdac0
TCIIIO, CIO TOJIYHCHHE, BUJIBI CTCKIIA https://m.edsoo.ru/5823cefb
67 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmaorexa LIOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus 1 0000IEHUE 3HAHUH 10 bubmuorexa [{OK
teme "Hemeramib" https://m.edsoo.ru/6e864db5
" " bubnuoreka [{OK
69 KonTpomnbHas padora o Teme "HemeTaris https://m.edso0.ru/d0484c76
70 AHanu3s pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubmuoreka [IOK
KOPPEKIHs OIIHOO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CHCTEME XMMHYECKHX DIIEMEHTOB. bubnunorexa LIOK
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000J109€K aTOMOB METaJJIOB
79 O6mue ¢puznyeckue cBOMCTBa METAIIJIOB. bubnuorexa [IOK
[TpuMeHeHne MeTalIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
73 Cnnasel MetaiioB. Kopposust meranioB bubmuoteka [IOK
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https://m.edsoo.ru/42b872e3
bubnunorexa LIOK

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB
At p https://m.edso0.ru/e3de37b6
DJIEKTPOXUMHUYECKUH Psijl HATPSYKSHUI
75 MeTaJIJII)OB Oo6mue CHOIZZOI%LI HEJI CHUS bubmnorexa LIOK
' v https://m.edsoo.ru/94eb377a
METaJJIOB
O6mras xapakreprucTuka MeTaiioB |A-rpymmsl
[lepuoanueckoil CUCTEMbI XUMHUYECKUX
aneMeHToB. Hatpuil u kanuii: nomyueHue, bubnuoreka [IOK
76 . .
(du3HUeCcCKre U XUMHUYIECKUE CBOKCTBRA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEAMHEHHI
O6mas xapakrepuctuka metamion [A-
rpynisl [leppoaudyeckoi cucTemsl
77 XUMHYECKUX AJIEMEHTOB. Maruui u KajibIuid: bubnnorexa [JOK
MoJIy4eHue, PU3NICCKUE U XUMUICCKIEC https://m.edso00.ru/7c3e49c0
CBOMCTBa, IPUMEHEHHUE MIPOCTHIX BEIIECTB U UX
COEAMHEHHI
78 JKécTkoCcTh BOIBI M CIOCOOBI €€ yCTpaHEHUs bubmoreia HOK
yerp https://m.edsoo.ru/c74bfae9
AnroMHUHUI: TonyueHue, Gpuzndeckue u bubmmnoreka HOK
79 Z .
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AMQoTepHbIE CBOKMCTBA OKCHAA U THAPOKCUIA
80 aJIIOq)MI/IHﬁ}I TH]T OKCOKOMHJ‘IGII[(CBI am)i)lzvmﬂng bubmorexa [IOK
» THAD ’ https://m.edsoo.ru/5d12d318
WX IPUMEHEHUE
81 Pemenuve 3amay pa3nudHBIX TUIIOB
IIpaxTnueckas padora Ne 7. Pemenue
82 31<pcne HMeHTanI;,HLIX 3a/1a4 1o TeMe bubmorexa IIOK
" p " https://m.edsoo.ru/27a4af43
MeTtasutel TJIaBHBIX TTOATPYIII
OO6m1ast XxapakTepruCTHKa METAJIJIOB TTOOOYHBIX
H P P N but6mmoreka [IOK
83 nonrpynn (b-rpynmn) Ileproanueckoit

CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB

https://m.edsoo0.ru/610d7431
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dusnyeckue ¥ XMMHUYECKHE CBOMCTBA XpomMa u

bu6nunorexa LIOK

84 €ro COCIMHEHUN, UX IPUMEHEHUE https://m.edso0.ru/9911bef3
Bakneiinye coeJMuHEHUS] MapraHiia.
85 [Tepmanranar Kail/lﬁ €ro OKI/?CJ'II/I”II:ICJ'IBHHC buGnuorexa LIOK
P : https://m.eds00.ru/039d69c8
CBOMCTBa
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KeJe3a
86 u ero coeauHeHuu. [lomydenne u npuMeHeHHE buGnnorexa LIOK
) https://m.edso00.ru/1b7f8741
CIUIABOB KeJie3a
du3nyecKre U XMMUYECKHUEe CBOMCTBA MEJIU U bubnuoreka [{OK
87 " . :
€€ COeIMHECHUH, UX IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
dusnyeckrue 1 XUMHYECKUE CBOMCTBA IUHKA U
88 €ro COSAMHCHHM, UX PUMCHCHHE ’ Bubmiorexa LIOK
A ’ p ' https://m.edsoo.ru/b1f2beal
['mapOKCOKOMITIEKCHI ITMHKA
[Tpaktuueckas padota Ne 8. Pemenue
P P bubmuoreka [IOK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME .
" " https://m.edsoo.ru/aée352ea
MerTaiibl 1OOOYHBIX MOATPYII
90 Pemenue 3amay pa3sInyHBIX THIIOB bubmoreika HOK
p https://m.edsoo.ru/a8h83d83
91 O06o0011eHne U cucTeMaTU3alus U3y4eHHOTO bubmmnoreka HOK
Marepuaia o teme "MeTaysr" https://m.edso0.ru/e91fe975
" " bubmuoreka [JOK
92 KonTtponbHas pabora o Teme "MeTaibl https://m.edsoo.ru/83f63ea3
AHanu3z pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubmmnoreka HOK
93 .
KOPPEKIIUS OIIHO0K https://m.edsoo.ru/9ebff2fd
Ponb xumum B 0OecriedeHnH YyCTOHIHUBOTO
94 a3BUTHS YCIIOBEUESCTBA HOH};ITI/IG 0 HayYHBIX Bubmorexa LTOK
P ) y https://m.edso0.ru/080fe1f0
METOaX UCCIEIOBaHUS BEIIECTB
HaydHble MPUHITUITBI OpTaHU3AIHH
95 xnﬁqecxo?o HHOI/ISBOECTBa 1'[H OMBIIIIICHHBIC bubmorexa IIOK
P P https://m.edsoo.ru/2e45a44f
CTIIOCOOBI TIOTYYCHHS BAXKHEUIITNX BEIICCTB
96 XUMHUYECKOE 3arpsi3sHEHUE OKPYKAIOMIEH bubnmnorexa [JOK

CpCALI U €TO IMOCICACTBUA
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https://m.edsoo.ru/9911bef3
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https://m.edsoo.ru/b1f2bea1
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https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
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https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51

97 XUMHS U 310pOBbE YelloBeKa. JIekapcTBEeHHbIE 1 bubmmoreka [JOK
CpeacTBa https://m.edso0.ru/a6552721
98 Xumust nuiy. Poiib XumMuu B 00ecrieueHUH 1 bubmuorexa [IOK
MUIIEBONA 0€30aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u naproMepHbie cpeacTBa. 1 bubmmoreka [JOK
BbriToBas xumus https://m.edsoo.ru/da42d5a9
100 crpowtermrie n xomcmymoRIIe ) BuGmiorexa LIOK
p pyKH https://m.eds00.ru/61e69003
MaTepuabl
101 XuUMHS B CEJIbCKOM X03siiicTBe. Opranuyeckue 1 bubmmoreka [JOK
1 MUHEpaJbHbIe yI0OpeHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubmuoreka [IOK
TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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Ipunoxenue Nel
KanennapHo-remaTnueckoe mianupoBanue no xumun 10 kiacc.
Ipuioxenne Ne2

KanennapHo-reMatnyeckoe miaHupoBaHue mo xumuu 11 kiacc.
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