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MHNOACHUTEJBbHASA 3AIINCKA

XuMHs HA YPOBHE YIUIYOJIEHHOTO M3YYCHHsSI 3aHUMAEeT BaXXHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro oOpaszoBanus ydammuxcsi 10—11 kmaccoB. M3ydeHue mpeamera, peaqu3yeMoe B YCIOBUSX
muddepeHpoBaHHOTrO, MPOPUIHLHOTO OOYYEeHHS, NMPHU3BAHO O0ECIEUUTh OO0IE00pa30BaATEIBLHYIO H
OOIEKYIBTYPHYIO MOATOTOBKY BBITYCKHHUKOB IIKOJIbI, HEOOXOMUMYIO JUIsl aJalTaldd HX K OBICTPO
MEHSIOIIUMCSI YCIIOBUSIM KH3HU B COLIMYME, a TaKXKe JUJIsl MPOJIOJDKEHUSI OOyUeHHUsI B OpraHU3alMIX
npodeccHnoHATLHOTO 00pa30BaHuUs, B KOTOPBIX XUMHUS SBIISICTCS OJJHON W3 MPUOPUTETHBIX JUCIIUILINH.

B nporpamme no xumuu Ha3HaueHUE IpeaMeTa « XUMUsH MoJydaeT NoApOOHYI0 HHTEPIPETAILIUIO
B COOTBETCTBUU C ocHOBomoJararouumMu nosioxeHussMu @I'OC COO o B3auMo00yCI0OBICHHOCTH TIEJICH,
COJICp)KaHUsl, pE3YJbTaTOB OOy4YeHHWsS] U TpeOOBaHM K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBHIIETEIHECTBOM TOMY SIBJISIFOTCS CIICAYIOIIUE BBIMOTHIEMBIE TIPOTPAMMOI 110 XUMUHU (yHKITHH:

e HH)OPMAIIMOHHO-METOMMWYECKAs,  pealu3alus  KOTOPOH  OOCcCIieuyMBaeT  IOJIyYCHHE
MIPEJICTaBJICHHS O LEJIAX, COACPX)aHUK, OOIIel cTparernu 00ydeHUs, BOCIIUTAHUS U PA3BUTHS
o0y4aroIuxcsi CpeICTBAMHU MPEIMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;

® OpraHu3alMOHHO-TUIAHMPYIOUIAsi, KOTOpas MpeaycMaTpUBAaeT OMpENeJeHUE: MPUHIIUIIOB
CTPYKTYpPUPOBAHHUSA U MOCIEOBATEILHOCTU U3yYeHHs Y4eOHOrO MaTepuana, KOJIMYeCTBEHHbBIX
Y Ka4eCTBEHHBIX €ro XapaKTEePHUCTUK; MOAXO0A0B K (POPMUPOBAHUIO COAEPKATETLHOM OCHOBBI
KOHTPOJISI U OIEHKH 00pa30oBaTEIbHBIX ITOCTIKEHHM OOYy4YalolUXCi B paMKax HTOTOBOM
aTTecTaluu B (hopMe €IMHOr0 TOCYJapCTBEHHOTO YK3aMEeHa TT0 XUMHUH.

[IporpamMma asis yrinyOGin€HHOTO U3yUEHUST XUMUHU:

® YCTaHaBJIMBAaCT HMHBAPHUAHTHOE TMPEIMETHOE COJEpkKaHUE, O00s3aTeNbHOE [JIsi W3YYCHHUS B
pamMKax OTAETbHBIX MpoQuIIeH, MpeaycMaTpUBaET paclpeie]IeHHe U CTPYKTYPHPOBAHHUE €0 110
KJIaccaM, OCHOBHBIM COJIEp)KaTeNIbHBIM JIMHUSIM/pa3jiesiaM Kypca;

e 1aéT TpHUMEpPHOE pachpeleieHne Y4eOHOTO BpPEMEHH, PEKOMEHAYeMOTO Ui H3yYeHUs
OTJIETTLHBIX TEM;

e [peasaraeT NPUMEPHYIO MOCIEI0BATENFHOCTh HM3y4YeHHS Y4eOHOTro marepuana ¢ y4eToM
JIOTUKHU TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CH;

e aéT METOAMYECKYI0 MHTEPIpPETAIMIO IeNeld U 3a/ad U3y4YeHHs MpeaMeTa Ha yriayOnéHHOM
YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHEro OO0IIero oopa3oBaHws,
COZIepKATEIIbHOW  XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM
o0pa3oBaTeNnpHOM  MporpaMmbl  CpelHero  obmero  oOpa3oBaHUS  (IMYHOCTHBIX,
METanpeIMETHBIX, TPEIMETHBIX ), a TAK)KE C YYETOM OCHOBHBIX BUIOB Y4eOHO-TIO3HABATENBHBIX
JEHUCTBUM 00YYaIomEerocs o OCBOCHUIO COACPKaHUS MPEIMETA.

[To Bcem Ha3BaHHBIM IMO3WIMSM B MPOTPAMME MO XHMHUU MPETyCMOTPEHA MPEEMCTBEHHOCThH C
oOyueHHEeM XHMHH HAa YPOBHE OCHOBHOTO 00Imero oOpa3oBaHus. 3a MpeneiamMH YCTaHOBIIEHHOM
MpPOrpaMMOil MO XUMHUHU O00s3aTeNbHON (MHBAPUAHTHON) COCTaBISIONICH coAepKaHus Y4eOHOro
npeaMeTa «XUMHUs 0CTaETCsl BO3MOKHOCTh BBIOOpA €ro BapHaTUBHON COCTABIISIONICH, KOTOpas T0JDKHA
OTIPEIEIATHCS B COOTBETCTBUU C HAIIpaBJICHUEM KOHKPETHOTO POt O0yUdeHHs.

B cootBerctBuM ¢ koHuentyanbHeiMH monoxeHusMu OPI'OC COO o Ha3HAYEHUU TPEIMETOB
0a30BOro0 M yriIyOJIEHHOTO YpOBHEH B cuctemMe AuQQPepeHIIMPOBAHHOTO 00YUYEeHUS Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs XUMHS Ha YpOBHE YIriayOJIEHHOTO W3y4YeHHUs HaIlpaBieH Ha peaJu3alifio
MIPEEMCTBEHHOCTH C MOCJIEYIOIIUM STAlOM MOJYyYeHHs XUMUYECKOro 00pa3oBaHus B paMKaXx W3y4eHUs
CHEIHUATbHBIX €CTECTBEHHO-HAYYHBIX U XMMHUYECKUX AMCLUIUIMH B By3aX U OpPraHU3ALMIX CPEIHEro
npodeccuoHaIbHOrO 00pa3zoBaHMs. B 3Toil cBA3M u3ydeHHe mpeamera «XHUMHUS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacIlUpeHHe M YIrIyOJeHHE TEOPETHUECKOH W MPaKTUYECKOW IMOATOTOBKU
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00y4Jaronmxcsi, BBIOPABIIMX OMNpPEACAEHHBIM MPOoPMIb OO0ydYeHHs, B TOM YHCJIE C TEPCIEKTUBON
MOCTIEYIOMEr0 TOJIYYeHHUs XUMHUYECKOro o00pa3oBaHMsA B OpraHU3alMsIX Mpo(hecCHOHATBLHOTO
obpasoBanus. Hapsiay ¢ atum, B cBete TpedoBanmii ®I'OC COO k miiaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
¢benepanbHOl 00pa3oBaTENbHON NPOTrpaMMbl CpeIHEro oOuero oOpa3oBaHUs HU3YyYEHHME HpeaMeTra
«XUMHS» OPUEHTHPOBAHO TAKXKE HA pELIEHHE 3aJad BOCHUTAHUSA U COLMAIBHOIO Pa3BUTHUSA
oOyuaromuxcs, Ha GopMUpOBaHHE y HUX OOLICHHTEIUICKTYaIbHBIX YMEHUN, YMEHHN PallMOHATH3ANN
ydqeOHOro Tpyna U OOOOMIEHHBIX CIOCOOOB JAEATETBLHOCTH, HWMEIONIMX MEXIUCIUTUTHHAPHBIN,
Ha/AIPEeIMETHBIN XapakTep.

CocraBisioliuMu  NpeaMeTa  «XUMHUS» Ha ypOBHE YINIYOJIEHHOTO HW3YYEHUS  SBISAIOTCS
yroyonéunple Kypcbl — «Opranmueckas xumusi» u «OOmas u HeopraHuyeckas xumus». [lpu
OTIpeJICJIEHUH TTOIXO0I0B K OTOOPY M CTPYKTYPHOU OpTaHU3aIluK COEPKAHMsI THX KypCOB B IPOTpaMMe
110 XUMHH 32 0OCHOBY NpUHATHI ostoxkeHuss PI'OC COO o paznuuusx 6a30BOro u yriyojaéHHOro ypoBHEH
U3yUYEHUS MpeIMeTa.

OcHoBy coxepkanusi KypcoB «Opranndeckas xumusi» u «OOmas U HeopraHHYecKas XUMUS)
COCTaBJISIET COBOKYITHOCTb ITPEIMETHBIX 3HAHUM U YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO HU3Y4EHHUS
npeamera. JTa cUCTeMa 3HaHUN MOJIydaeT OIpeleéHHOE TEOPETUYECKOe JOMOIHEHUE, T03BOJISIONIEe
OCO3HAaHHO OCBOUThH CYILECTBEHHO OojbIIMKA 00bEM (akToJOrMuecKkoro Marepuana. Tak, Ha
yrIyONEéHHOM YpOBHE HM3y4YeHHs TNpeaMera oOecreueHa BO3MOXKHOCTh 3HAYMTEIBHOTO YBEITHUYCHHUS
00béMa 3HAHUH O XMMHUYECKHX DJIEMEHTaX M CBOMCTBAaX MX COCIMHEHWI HAa OCHOBE PACHIMPEHHS U
yri1yOJaeHUs IPeACTaBICHUN O CTPOSHHUH BEILECTBA, XUMUUYECKON CBSI3M U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakumii, paccMaTpUBaeMbIX C TOYKU 3PEHMS XUMHMUYECKOW KMHETHKU M TepMOAMHAMUKU. M3yueHue
NepUOANYEcKOro 3akoHa M Ilepuonuyeckoil CHUCTEMBI XHMHUYECKHUX DJEMEHTOB Oa3zupyeTrcss Ha
COBPEMEHHBIX KBaHTOBOMEXAHMUYECKMX NPEACTABICHUAX O CTPOCHUH aromMa. XWUMHUYECKas CBS3b
OOBSICHAETCS ¢ TOUKHU 3PEHUS SHEPreTUYECKHX U3MEHEHUH NpH €€ 00pa30BaHUM U pa3pyIICHUH, a TAKXKe
C TOYKHU 3pEHUsI MEXaHU3MOB €€ o0pa3oBaHus. V3yueHne TUIIOB peakluii 1ononHsAeTcs (OpMUPOBAaHUEM
MIpeICTaBICHUH 00 3JIEKTPOXMMHUECKUX MPOLIECCAaX U AJIEKTPOJIN3€E PacilylaBOB U pacTBOPOB BelleCcTB. B
Kypce OpraHMuYecKOil XMMHUU NPU PACCMOTPEHHM PEAKIMOHHOM CIIOCOOHOCTU COEAMHEHMH yJensieTcs
0co00e BHUMaHHUE BOIIpOcaM 00 3JEKTPOHHBIX AP PeKTax, 0 B3aMMHOM BIUSHUM aTOMOB B MOJIEKYyJaX U
MeXaHU3Max peakLui.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEpP’)KaHUE KYpPCOB XMMHUH YIIIyOJIEHHOTO YPOBHS MU3yUEHUS
JUI KJ1acCOB ONPEENEHHOTO Mpoduis (TIaBHBIM 00pa30oM Ha UX CTPYKTYpPY U XapaKTep JOMOJIHEHUN K
of1eit cucteMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIHMSHHUE CMEXHBIE NpenMeTsl. Tak, Harmpumep, B
COJIepKaHUU TpeMeTa Ul KJIacCOB XUMHKO-(DU3NYecKoro npoduist 6osbiioe 3HaueHue OyayT UMeTh
AJIEMEHTHI yueOHOro MaTtepuana no obmiei xumuu. [Ipu u3yyeHun npenMera B JaHHOM CITy4dae aKIEHT
Oyzaer crenaH Ha OOUIHOCTh METOJ/IOB MO3HAHUS, OOLUTHOCTh 3aKOHOB M TEOPHUM B XMUMHH U B (PU3UKE:
aTOMHO-MOJIEKYJISIpHast TeopHsl (MOJEKy/IspHas TeopHus B (HU3UKE), 3aKOHBI COXPAHEHHUS MacChl U
SHEPIUH, 3aKOHbI TEPMOJINHAMUKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U APYTOE.

B 10 e Bpems B coieprkaHuU TpeAMETa ISl KJIAaCCOB XUMUKO-OMOIOTHUECKOTo Mpoduist 60bIIHii
yAETbHBIN BeC OyIeT UMeTh opraHudeckas Xumus. B aTom citydae nmpenoctapisieTcsi BO3MOXKHOCTD ISt
6oJiee 00CTOATETHLHOTO PACCMOTPEHUS] XUMHUECKONW OPTaHU3aIMH KIETKH KaK OMOJIOTMYECKON CUCTEMBI,
B COCTaB KOTOPO BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUIUbI, OCIIKU, YTIEBOIbI,
HYKJICMHOBBIE KUCIIOTHI U ipyrue. [Ipu 3ToM 3HaHUS O COCTaBe U CBOWCTBAX MPEICTaBUTENIEH OCHOBHBIX
KJIACCOB OPTaHUYECKUX BEIECTB CIYKaT OCHOBOM JJIsl U3y4EHHs CYLIHOCTH IPOLIECCOB (POTOCHHTE3A,
IBIXaHUs, TUIIEBAPCHHUS.

B mnane ¢opmMupoBaHHs OCHOB HAayYyHOI'O MHPOBO33PEHHS, OCBOCHHS OOLIECHAYYHBIX METO/I0B
MIO3HAHUS U OIbITA MPAKTHYECKOro INPUMEHEHUs HaydHbIX 3HAaHUI n3ydeHHe npeamera «XUMHsS» Ha
3



yray0aEHHOM YPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C YUEOHBIMH IMpEIMETaMH, BXOASIIUMHU B
COCTaB MPEIMETHBIX obnacTell «EcTecTBeHHO-HAayuHbIE TpeIMeTh», «MareMaTika u nHHOpMaTHKa» U
«Pycckuil I3bIK U TUTEPATYPAN.

[Ipu u3ydyenun y4eOHOTO mpeaMmera «XuUMUs» Ha YriyOJIEHHOM YpPOBHE TakXke, Kak Ha ypOBHE
OCHOBHOTO M cpeaHero oOmero oOpazoBanus (Ha ©0a30BOM YpOBHE), 3agavyeil MEPBOCTEIICHHOU
3HaYMMOCTH SIBJIIETCS (POPMHUPOBAHNE OCHOB HAYKH XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOU JEATEIIbBHOCTH YEJI0BEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYyJbTYyphl. Pemienue 3toi
3aJlayM Ha yriIyOJIEHHOM YpOBHE U3YyU€HHUS MIpeIMeTa MperoaracT peaju3aluio TAKUX 1eJsei, Kak:

(dbopMUpOBaHHE TPEACTABICHUN: O MaTEepPHAILHOM EJIMHCTBE MHpA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUH TPHUPOJIbI, O MECTE XMMHUM B CHUCTEME €CTECTBEHHBIX HayK U €€
BeIylel poiu B 00ECNEYCHUH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA: B PEIICHUU MPOOIEM
9KOJIOTUYECKOMN, SHEPTETUUECKON U MUIIEBOIN 0€30MaCHOCTH, B PA3BUTUH MEIUIIMHBI, CO3/JaHUU
HOBBIX MAaTE€pUaJOB, HOBBIX MCTOYHHUKOB OHEPIHHM, B OOCCICUYCHHH PalMOHAIBLHOTO
MIPUPOIONONB30BaHus, B ()OPMUPOBAHUM MHPOBO33PEHHS W OOIEH KyJIbTyphl uejoBeKa, a
TaKKe IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 3JI0OPOBBIO U TIPUPOTHON Cpelie;
OCBOCHHE CHCTEMBbl 3HAHWH, JISKAIMX B OCHOBE XMMHYECKOM COCTABIISIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa: (PYHIAMEHTAJIBbHBIX TOHSITHI, 3aKOHOB U TEOPUH XHUMUH,
COBPEMEHHBIX IIPEACTABICHUI O CTPOEHUH BEILECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaJIMOJIEKYJIIPHOM, 0  TEPMOJAMHAMHMYECKUX W  KHUHETHYECKHUX
3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEAKIIUM, O XMMUYECKOM PaBHOBECUH, PACTBOpAX
Y JTUCTIEPCHBIX CUCTEMAX, 00 OOIIMX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;
¢dbopMupoBaHre y 0Oy4arOIIUXCS OCO3HAHHOTO MOHHMMAHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHUMN /I OOBSICHEHMS KJIFOUEBBIX UJIEH U MPOOJIEM COBPEMEHHOM XUMUH, IS
OOBSCHEHHS W TIPOTHO3WPOBAHUS SBJICHHUM, HMMEIONIMX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO pelIeHus MpoOeM, CBI3aHHBIX ¢ XMMHEH, TPOrHO3UPOBAHMS, aHAIIN3a U OLIEHKH C
MO3UIUI  JKOJIOTMYECKON Oe30MacHOCTH TOCHEACTBUN OBITOBOM U MPOM3BOACTBEHHOMN
JEATEIIbHOCTH YEJIOBEKA, CBS3aHHOM C XUMHUYECKHUM IPOU3BOJACTBOM, HCMOJBb30BAHUEM U
nepepaboTKOM BEIIECTB;

yriIyOJIeHHE TIPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHUS, HEOOXOUMBIX ISl TPHOOpETEHNUS
YMEHUU OPUEHTUPOBATHCS B MUPE BEUIECTB U OOBSICHEHUSI XUMUYECKUX SBJIICHUN, UMEIOIIHNX
MECTO B IIPUPOJIE, B MPAKTUUECKOMN AEATEIBHOCTH U MOBCEIAHEBHOMN KU3HM.

B mmane peanm3anuu mepBOOYEPEAHBIX BOCHUTATEIBHBIX WM Pa3BUBAIONMX (YHKIUN IIETOCTHOMN
CHCTEMBI CpPETHETO 00IIeT0 00pa30BaHMs MTPH U3YYCHUH TpeaMeTa « XUMHs» Ha YrITyOIEHHOM YpOBHE
0CO0YI0 aKTyaTbHOCTh MPUOOPETAIOT TAKHE LeJIH U 3a1a4M, KaK:

BOCIIUTaHHE YOSKIECHHOCTH B IMO3HABAEMOCTH SIBJICHUW TMPHUPOJBI, YBOKEHUS K IPOIECCY
TBOPYECTBA B 00ACTH TEOPETUUECKHUX M MIPUKIIATHBIX UCCIEIOBAHUN B XUMHH, POPMUPOBAHLE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYECHHMIO W TIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHUS OOIIEYETTOBEUECKHUX I[EHHOCTEH;

pa3BUTHE TMO3HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOyuatomuxcsi, (OPMHPOBAHHE Yy HHUX CO3HATEIHLHOTO OTHOIICHHS K CaMOOOPAa30BAHHIO H
HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHON MpodhecCHOHATBHOM U 00IIECTBEHHOM
NesITeNIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO M MOTPEOHOCTH B 30POBOM
o0pase XHU3HH;



e (QopmupoBaHME yMEHHMII W HABBIKOB PAa3yMHOTO MPHUPOAOIOJB30BAHUS, PA3BHUTHE
9KOJIOTHYECKON KYIbTYpPbl, MPHUOOPETEHHE OMbITa OOIECTBEHHO-TIONE3HOW 3KOJIOTUYECKOU
NESITEIbHOCTH.

OOmiee 4ymMca0 4acoB, MPETYCMOTPEHHBIX JJISI M3Y4YEHUS XMMUU Ha YriIyOJEHHOM YPOBHE CPETHETO
obmero oopazoBanus, corinacHo @OIT OOO cocranser 204 yacos: B 10 kimacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Heneno). B MAOY COII Ne4 um. U.C. YepHbIX cOTIIaCHO
yueOHOMY IIaHy JoOaBiieH 1 9ac, UTOro B KiaccaX XHMHKO-OMOJOTMYECKOH HANpaBJICHHOCTH Ha
XUMUIO OTBOAUTCS 4 yaca B HeJento, 136 4acoB B roji Ha KaXkJioM ypoBHE, Bcero 272 yaca.

COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4YeCKOl XUMMH.

[IpenMer u 3HaYEHHE OPraHUYECKONW XUMUU, MPEICTaBICHHE O MHOT0O0pa3HH OpraHMYEeCKHX
COETUHEHUH.

DNEeKTPOHHOE CTPOEHHME aToMma YIJIepo/ia: OCHOBHOE M BO30YXAEHHOE COCTOsIHUS. BaneHTHble
BO3MO>KHOCTH aToMa yriepojaa. XUMHUYECKas CBS3b B OPraHUYECKUX COeIMHEHUAX. Tunsl rubpuauzanuu
aTOMHBIX opOuTanei yriepoaa. Mexanusmbl 00pa3oBaHUs KOBAaJICHTHOHN CBA3HM (OOMEHHBIN U TOHOPHO-
aKuenTopHelii). Tumbl mepekpriBaHUS aTOMHBIX OpOuTaneil, 6- u m-cBsA3u. OuHapHas, ABOWHAS U
TpoiiHas cBsA3b. CIIOCOOBI pa3phiBa CBsI3€l B MOJIEKYJIaX OpraHndyeckux BeuecTs. [lonarue o cBo60gHOM
paaukaie, Hykieoduiie u 3nekrpoduie.

Teopus crpoenns opranndeckux coequHennii A.M. bytnepoBa u coBpeMeHHbIE IPEICTaBICHUS O
CTPYKTyp€ MOJIEKYJ. 3Hau€HUE TEOPUU CTPOCHMS OPraHWYECKUX COEAMHEHHH. MolekylsapHble U
CTpyKTypHBIE (opMyibl. CTpyKTypHBIE (OpPMYJIbl pa3iIMUHBIX BHUJAOB: pa3BEPHYTas, COKpallEéHHas,
ckenetHasd. M3omepus. Buabl usoMepuu: CTpyKTypHasi, IpOCTPAHCTBEHHAs. DIEKTPOHHbIE YPPEKTHI B
MOJIEKYyJIaX OPTaHUYECKUX COeTUHEHNHN (MHAYKTUBHBINA 1 Me30MepHBIN 3(P(EKThI).

IIpencraBnenue o knaccupuKauu oprannueckux BemecTs. [lonsaTue o GyHKIMOHATBEHON TpyMIIE.
I'omonorusa. I'omonoruueckue psiapl. CucreMaTHdeckass HOMEHKIATypa OpPraHMYECKUX COEIMHEHUN
(IUPAC) u TpuBHaIbHbIC HA3BaHUS OTIIEIBHBIX MPEICTABUTEIICH.

OcobeHHoCcTH M Kiaccu(UKalUs OpraHWYeckux peakiuil. OKUCIUTETbHO-BOCCTAaHOBUTEIIBHBIE
peaKuy B OPraHUYECKON XUMUH.

DKcrepuMeHTalIbHbIE METObI H3YUEHHUS BEIIECTB U X MIPEBPAICHHI: 03HAKOMIIEHHE C 00pa3aMu
OpraHMYECKUX BEUIECTB U MaTepHajiaMH Ha UX OCHOBE, OIBITHI IO IPEBPAIICHNUIO OPTAaHUYECKUX BEIIECTB
Opu HarpeBaHUM (TJIaBlieHHE, OOYIJMBaHHE M TOPEHUE), KOHCTPYMPOBAHUE MOJIENEH MOJIEKYII
OpPraHMYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanpl. ['OMONIOTHYECKHMU psA  alkaHOB, o00mas QopMyina, HOMEHKJIATypa WU H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AIKAaHOB, SP>-THOPUIM3AIKS AaTOMHBIX OpouTaneii
yriepoaa, 6-cBsi3b. PU3NYECKUE CBONCTBA AJIKAHOB.

XUMUYECKHE CBOMICTBa QJIKaHOB: pEaKIMHM 3aMEIleHUs, H30MEepHU3aluy, AECTUAPUPOBAHUSA,
UMKIU3al1Y, UPOJN3a, KpeKuHra, ropeHus. I[lpeactaBneHre o MexaHuW3Me pEakIMil paJuKaaIbHOTO
3aMeLIEHUS.

Haxoxnenue B npupojae. CriocoObl MOTy4eHNs U IPUMEHEHUE aJTKaHOB.

Huxnoankansl. OOmas ¢dopmyna, HOMEHKIaTypa u wu3omepus. OCOOCHHOCTH CTPOCHHUS U
XUMUYECKUX CBOMCTB MaJbIX (IMKJIOMPONAH, MUKJIOOYTaH) U OOBIYHBIX (IIMKJIONECHTAH, ITUKJIOTEKCaH)

OUKIIOAJIKaHOB. Cnoco0n1 MOJIYUYCHUA U IPUMCHCHUE TUKJIOAJIKaHOB.
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AnkeHbl. ['OMOJIOTMYECKUN psii alKeHOB, oOImias ¢opMmyrina, HOMEHKIATypa. DJEKTPOHHOE WU
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AJIKEHOB, SP>-THOPHIM3aINs aTOMHBIX OpOHTaleil yrieposa, o- 1
n-cBsizu. CTpyKTypHast U reoMerpuyeckas (Luc-tpaHc-) uzomepus. OuU3ndecKkue CBOMCTBA aJIKEHOB.
XUMUYECKHE CBOWCTBA: pEaKLUUU IPUCOCAMHEHHUS, 3aMEUICHUS B O-IIOJIO0KEHUE NPU JBOWHOM CBSA3H,
noymMepusanuu U okucienus. [Ipasuno MapkoBHuKOBa. KauecTBEHHBIE PEaKLIMM HA JBOWHYIO CBA3b.
CriocoObI osTy4yeHHs ¥ IPUMEHEHHUE aJIKEHOB.

Aunkaguensl. Kinaccudukamus ankaaueHOB (CONPsHKEHHBIC, U30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS W XMMHYECKHUX CBOWCTB CONMPSDKEHHBIX aueHoB, 1,2- u 1,4-
npucoenuHenue. Ilomumepusanust conpspk€éHHbIX aueHOB. CrocoObl MOJydyeHHsT U IPUMEHEHHE
QJIKa/INEHOB.

Anxunbl. ['OMOJOTHMYECKHWI psii alKWHOB, oOmas Qopmyna, HOMEHKJIATypa WU H30MEpHS.
DJNEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT aIKUHOB, SP-THOpHUIN3alUs AaTOMHBIX OpOHUTanen
yriaepona. ®Pusznueckue CBOMCTBA QJKMHOB. XHMHUYECKHE CBOMCTBA: pEAaKLMM MPUCOCIUHEHUS,
JUMepU3allud U TpUMEpHU3aluu, OKHcieHus. KuciaoTHble CBONCTBAa aJKMHOB, MMEIOLIUX KOHLIEBYIO
TpPOWHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHWHYIO CBs3b. CrOCOOBI MOJYyYEHHS U IPHUMEHEHUE
QJIKUHOB.

Apomarnyeckue yrieBoaopoabl (apeHsl). I'omosnoruueckuil psia apeHoB, obmas ¢opmyina,
HOMEHKJIATypa W H30MEpUs. ODJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl O€H30.1a.
dusnyeckue cBOMCTBAa apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €0 TOMOJIOTOB: PEAKIIMY 3aMEIICHUS
B OEH30JIbHOM KOJIbIIE M YIJIEBOJOPOIHOM pajMKalle, PeaKLUu PUCOEIMHEHHS, OKUCIEHUE TOMOJIOTOB
Oenzona. IlpeacraBneHue 00 OpPUEHTUPYIOILEM JACHCTBUM 3aMeCTHTENeH B OCH30JbHOM KOJIbIE Ha
IpUMepe ANKUIBHBIX PAJAUKaNIOB, KapOOKCUIbHOM, THAPOKCUIIBHON, aMUHO- U HUTPOTPYIIIBI, aTOMOB
rajjoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOWMCTB crtupoina. lloaumepusauus crupona. CrocoObl
IIOJIy4YEHUS ¥ IPUMEHEHUE ApOMATUYECKUX YIIIEBOAOPOOB.

[Tpuponnsiit ra3. IlonyrHele HedTaHbIe ra3el. HedTs u €€ nponcxoxnenue. KameHHbIH yroip u
MPOAYKTHl ero rmnepepadoTku. CrnocoObl mnepepadoTKu He(TH: MEeperoHka, KPeKUHI (TepMUYECKUH,
KaTaJUTHYeCKuil), pudopmuur, nupoiu3. IIpoaykTel nepepabOTku HePTH, HUX TNPUMEHEHHE B
MPOMBIIIIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHUE raJoreHIPOU3BOIHBIX YIIIEBO0OPOI0B. Peakiiuy 3amelienns rajioreHa Ha
TUJIPOKCOTPYIITY, HUTPOTPYIIy, LUAHOTPYNIy, aMUHOrpymnmy. JlelicTBue Ha TrajloreHNnpON3BOAHbBIE
BOJHOI'O M CIIUPTOBOIO pacTBopa HI€noun. B3anMonaelicTBue NUraloreHaJkaHOB ¢ MarHUEM M IIUHKOM.
[lonssTME 0  META/NIOOPraHUYECKUX  COEAMHEHMsX.  Vcronb3oBaHME — TajOT€HIPOM3BOIHBIX
YTJIE€BOIOPOAOB B OBITY, TEXHUKE U IPU CUHTE3€ OPraHUYECKHX BEIIECTB.

DKcrepuMEHTAIbHbIE METOAbl M3Y4YEHMsI BEIIECTB M MX IMpPEeBpalIeHHI: U3yueHue (Hu3nuecKux
CBOMCTB yIJI€BOJAOPOAOB (PaCTBOPUMOCTH ), KAUECTBEHHBIX PEAKIM YIIIEBOIOPOIOB PA3ITUUHBIX KJIACCOB
(o6ecuBeurBaHue OpOMHOW WJIM HMOJHOM BOJBI, pacTBOpa IlepMaHraHaTa Kajus, B3auMOJICHCTBHE
areTuiIeHa ¢ aMMHAYHBIM pacTBOpoM okcuma cepedpa(l)), kadecTBeHHOE OOHApY)KEHHE yriaepoja U
BOJIOPOJIa B OPraHMYECKUX BEIECTBaX, MOJYyYEHUE STHIIEHA U U3YUYEHHE €ro CBOMCTB, 03HAKOMJIEHHE C
komekiusiMu «Hedte» u «Yronb», ¢ oOpasnamMu IuiactMace, KaydyyKoB M PE3HHBI, MOJEIMPOBAHUE
MOJIEKYJT YTJIEBOJOPOIOB U IAJION€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kuciaopoacoaepxaiye oprannyecKie CoeIHHEeHUs.

IIpenenpHble onHOATOMHBIE cUpThl. CTpoeHHWE MOJEKyJd (Ha MpUMepe METaHoJa M 3TaHOoJja).
I'omonoruueckuit pan, obmas Gopmyna, U30MepHsi, HOMEHKJIATypa M Kiaccupukanus. Ousnueckue
CBOMCTBA MNpEAEIbHBIX OJAHOATOMHBIX CIHUPTOB. BOOOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOWCTBA: PEAKUUU 3aMELICHMs, JETHAPATallid, OKHCIEHUS, B3aHMOJCUCTBHE C
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OpPraHMYECKUMHU M HEOPraHMYECKMMM KHCIoTaMH. KadecTBeHHas peakiys Ha OJHOATOMHBIE CIIUPTBHI.
JleiicTBue 3TaHOJAa M METAHOJA Ha oOpraHu3M 4yesoBeka. CrnocoObl MOJIY4YEHHs] M NPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

ITpoctele 3¢upbl, HOMeHKIaTypa u u3oMepusa. OcobeHHOCTH (PU3MUECKUX U XUMUYECKUX CBOMCTB.

MHoOroaTtoMHele CIIMPTHI — 3THJICHIIUKONIb U IiMuepuH. Oru3nuecknue U XMMUYECKHE CBOMCTBA!
peakuuu 3aMelleHUs, B3aUMOJAECWCTBUE C OPraHMYeCKUMHM UM HEOPraHMYECKUMHU KHCIOTAMU,
KauecTBEHHasl pEaklMsi Ha MHOroaroMHble cnupThl. IlpencraBieHne O MexaHU3ME peakuui
HyKJIeo(huIbHOro 3amelenus. JleiictBue Ha opranus3m 4enoBeka. CrocoObl NOIyYEeHHs U IPUMEHEHUE
MHOI'0OaTOMHBIX CIIMPTOB.

@enon. CrpoeHHe MOJEKYJbl, B3aUMHOE BIIMSHUE THIPOKCOTPYNIBI M OCH30JBHOTO spa.
dusnueckue cBoiicTBa (peHosa. OcoOEHHOCTH XMMUYECKUX CBOMCTB (peHosa. KauecTBeHHBIE peakiny Ha
¢denon. Tokcuunocts ¢penona. CrnocoObl noaydeHus U npumenenue dexomna. GenonpopmanbaeruaHas
cMoJIa.

KapOoHusnbHble COEAMHEHUS — aNbJETHAbl U KETOHBI. DJEKTPOHHOE CTPOEHHE KapOOHUIbHOMU
rpynmnsl. ['oMosiornueckue psapl anbJeruoB U KETOHOB, oOuias GopMyna, ©30Mepusi U HOMEHKJIaTypa.
dusnyecKkue CBOMCTBA albAECTUA0B U KETOHOB. XMMHUECKHE CBOMCTBA AJIbJETUIOB U KETOHOB: PEaKLUU
npucoeuHeHns. OKUCIeHNEe albJIern/0B, KAUeCTBEHHbIE peakuK Ha ayibJeruabl. CriocoObl NOay4YeHus
Y IPUMEHEHHUE aJIbJIETUJI0B U KETOHOB.

OMHOOCHOBHBIE TpeneNbHbIe KapOOHOBBIE KHUCIOTBHL. (OCOOEHHOCTH CTPOCHHUS MOJEKYJ
KapOOHOBBIX KHCIOT. M30Mepus u HOMeHKnarypa. @u3nueckue CBOMCTBa OHOOCHOBHBIX MpeAeIbHbBIX
KapOOHOBBIX KHCIOT. BogoponHble CBS3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XMMHUYECKHE
CBOMCTBA: KHCJIOTHBIE CBOWCTBA, peakUus 3TepuUKaliM, peaklUuud C y4acTUEM YIJIEBOJOPOIHOIO
paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIIOTHI. [IOHATHE O TPOU3BOAHBIX KAPOOHOBBIX KHUCIOT
— CIIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HEMpEAETbHBIX U
apOMaTUYECKUX KAapOOHOBBIX KHCIOT, JTUKApOOHOBBIX KHCIOT, TUAPOKCHUKApOOHOBBIX KHUCIIOT.
[IpencraBuTenu BBICIIMX KapOOHOBBIX KHUCIOT: CT€ApPUHOBAs, NAIbBMUTUHOBAS, OJIEHMHOBAS, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIOCOOBI OTyueHUs! U MpUMEHEHHE KapOOHOBBIX KHUCIIOT.

Crnoxsble »>¢upsl. ['oMmonmormueckuit psia, obmas ¢opmyia, H30MepHs U HOMEHKJATypa.
dusndyecKknue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LENOYHON CpeleE.

XKupsl. Ctpoenue, pusnueckre 1 XMMHUYECKHUE CBOICTBA JKUPOB: TUAPOJIN3 B KUCIION U LIEIIOYHON
cpene. OcoO0EHHOCTH CBOMCTB KHUPOB, COEPIKALIUX OCTATKU HEMPEIENIbHBIX )KUPHBIX KUCIOT. JKUpHI B
IIPUPOJIE.

MBpu1a Kak coiv BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE CHCTBHE.

O6bmas xapakrepuctuka yriaeBonoB. Kiaccudukanus yriaeBo1oB (MOHO-, AW- U MOJIUCAXAPUIIBI).
Mounocaxapupl: TII0KO03a, (pyKTo3a, rajakrosa, pubosa, nezokcuprboza. dusnueckue CBOWCTBA U
HaxoXxjaeHue B mpupoae. PorocuHTe3. XMMHUYECKHE CBOMICTBA IJIIOKO3bI: PEAKIMH C YYaCTUEM
CIHMPTOBBIX U aJIbJAECTHIHON TPYII, CIIUPTOBOE U MOJOYHOKHUCIOE OpokeHue. [IpuMeneHue riitoko3sl, eé
3HaYEHHUE B JKHU3HENEATENIbHOCTH opranu3ma. Jlucaxapuisl: caxaposa, MajabTOo3a U JIAaKTO3a.
BoccranaBnuBaromuye 1 HeBoccTaHaBIMBaroUIMe Aucaxapuabl. ['uaponus qucaxapuao. Haxoxnenue B
npupone u npuMmenenue. [lonucaxapuael: kpaxmai, INIMKOTeH U Leuno103a. CTpoeHne MaKpOMOJIEKYIT
KpaxMaja, INIMKOT€Ha W Ueiuntoyo3bl. DHU3ndeckue CBOWMCTBA KpaxMayia U LEJUII0JI03bl. XUMUYECKHE
CBOMCTBA KpaxMaya: THAPOJIA3, KAYECTBEHHAs PEaKklHs C HOAOM. XMMUYECKHE CBOMCTBA LIEJUIIOJIO3BI:
THJIPOJIN3, NTOJTy4eHHEe 3(PUPOB LeIUT0103b1. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO34, alleTaTHBIN
ENK).

DKcrepuMEHTAJIbHBIE METO/IbI U3YUEHUS BEILIECTB U UX MPEBPAILIECHUN: paCTBOPUMOCTD PA3IIUYHBIX
CIIMPTOB B BOJE, B3aUMOJIEHCTBUE JTaHOJA C HATPUEM, OKHMCIECHUE THJIOBOIO CIUPTA B albICTH] Ha
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packaji€HHOM MEIHON MPOBOJIOKE, OKHCIEHHE 3TUJIOBOIO CHUpPTA AUXPOMATOM Kanus (BO3MOXKHO
WCIIOIb30BAaHUE BUJIEOMATEPHAIIOB), KAYECTBEHHBIE pEAKIMM Ha ajbAerujibl (C THUIPOKCHUIOM
muammuHcepeOpa(l) u rumpokcuaom meau(ll)), peakmus rmunepuHa ¢ rugpokcuaom  Mmeau(ll),
XUMHUYECKHE CBOWCTBA pAacTBOpPa YKCYCHOM KHCJIOTBI, B3aUMOJIEMCTBHE pacTBOpa TJIIOKO3bl C
ruapokcuaom menu(ll), B3aumoneiicTBue Kkpaxmaia ¢ MOJIOM, PEIIEHHE YKCIEPUMEHTANbHbBIX 3a/1a4 110
temaMm «CrupThl ¥ GpeHobl», «KapOoHoBbie KUCIOTHI. CIIOKHBIEC YPHUPBD».

A3oTcoaepaxaniue OpraHuyeckue coeJuHeHusl.

AMUHBI — OpraHHYecKHe Mpou3BOJHBIE aMMuaka. Kiaccudukanus aMuHOB: anudaruyeckue u
apoMaTH4YeCcKUe; epBUYHbIC, BTOPUYHbBIE U TpeTHUUHbIe. CTpoeHHe MOJIeKYI, 0011as (opMyia, u3oMepus,
HOMEHKJIATypa W (PU3HUECKHE CBOMCTBA. XMMHUYECKOE CBOWMCTBA amM(PaTHUYECKUX AMHHOB: OCHOBHBIE
CBOMCTBA, AJIKWIMPOBaHHE, B3aMMOJEHCTBHE IEPBUYHBIX aMUHOB C a30TUCTOH Kuciaoroil. Conu
ANKUJIAMMOHUSL.

AHWIVH — IPeJICTaBUTENIb aMUHOB apOMaTH4eCKOTro psaaa. CTpoeHue aHwinHa. B3auMHoe BiusiHIE
TPYIIl aTOMOB B MoJieKyje aHminHa. OCOOCHHOCTH XMMHYECKHUX CBOMCTB aHWiIMHA. KadecTBeHHBIC
peakiuy Ha aHUIUH. CIIOCOOBI MOTYYCHHSI U TPUMEHEHHE alTi(aTHIeCKX aMHHOB. [lonydeHune aHmmHa
U3 HUTPOOEH30J1a.

Amunokucnorel. Homenknarypa u wuzomepusi. OTaenbHbIE NPEICTABUTENN O-aMUHOKHUCIIOT:
MIMUWH, ajnaHuH. Du3nyecKkue CBOWCTBA AMHHOKHCIIOT. XHWMHYECKHE CBOMCTBA AMUHOKHUCIOT Kak
aM(pOTEpPHBIX OPraHUYECKUX COCAMHEHUH, PeaKIrs MOJMKOHACHCAIIMY, 00pa30BaHKE ENTHUAHON CBSI3HU.
buonornueckoe 3HaueHne aMMHOKUCIOT. CHUHTE3 M TUJIPOJIN3 HENTHAOB.

benku kak mpupomgHbie monumepsl. [lepBuyHasi, BTOpUYHAs M TPETHUYHAs CTPYKTypa OENKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYPAIHS, KAYECTBEHHBIE PEaKIIMU Ha OCIIKH.

DKCNEepUMEHTAIBHBIE METOJbI M3YUYCHUs BEIIECTB W WX NPEBPAILCHUN: pacCTBOPEHUE OCIIKOB B
BOJIe, IeHATypaIlys OEITKOB IIPU HAaTPEBAHUH, I[BETHBIE PEAKIIUHU HA OENTKU, PEIICHNE IKCIIEPUMEHTAIBHBIX
3a/1a4 Mo TeMaM «A30TcojepXkallie OpraHuYecKHe COEeIUHEHMs» M «Pacro3HaBaHUE OPraHUYeCKHX
COCIMHEHUI.

BricokomosieKyJIsIpHbIE COeIMHEHUS.

OCHOBHbBIE TIOHSITUSL XWUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHWI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpHU3AlHU, CPEIHSsT MOJIeKyJsipHas macca. OCHOBHBIE METOMbI
CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCTMHEHUN — TTOJIMMEPHU3AIIUs U TTOTUKOHICHCAITHS.

[Tomumepusle Martepuansl. [lmactMacchl (TOJMUATUIIEH, TOJUIPONHICH, TOJWBUHIIXIOPHUI,
MOJIUCTUPON, TOTUMETHIMETAKPHUIIAT, MOJUKAPOOHATHI, MONMMATUICHTepedTanar). YTWIH3alus |
nepepaboTka MIacTUKa.

DnacToMephl: HATypaJbHBIN KaydyK, CAHTETUYECKHE KayqayKu (OyTaJIUeHOBBIN, XJIOPONMPEHOBBIM,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypasbHbIE (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIIOKHO),
CUHTETUYECKUE (KAPOH U JIABCaH).

[Tonumepsl crenuanbHOrO HazHadeHWs (TedJIOH, KeBIap, AJICKTPONPOBOMSINNE TOJIUMEPHI,
OuopasinaraemMbie IOJTUMEPHI).

DKcrepuMeHTAIbHBIE METO bl U3YUCHHUS BEIIECTB U MX MIPEBPAICHHI: 03HAKOMIIEHUE C 00pa3aMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaY4yKOB, pEHICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10
TeMme «Pacro3HaBaHue IIaCTMacC U BOJIOKOH.

Pacuérnrie 3agaun.

Haxoxnenne MOJNEKYISIpHOH (OPMYIBI OPraHUYeCKOTO COSAMHEHHSI 10 MAaCCOBBIM JOJISIM
AJIEMEHTOB, BXOJISIINX B €r0 COCTaB, HAX0XICHNE MOJICKYJISIPHON (DOPMYITBI OPraHUIeCKOTO COSIMHEHUS
o Macce (00bEéMY) TPOTYKTOB CTOPAHMSI, TIO KOJIMUECTBY BeIIeCcTBa (Macce, 00bEMY) IPOIYKTOB PEaKIHH
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W/WIIM UCXOJIHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (hOpMYJIbI OPraHMYECKOTO BELIeCTBa Ha OCHOBE
€ro XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOJTyYSHHSI, OTPEIEICHNE JOJIU BBIX0/1a TPOAYKTa PEaKIuH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanuss MeXnpeaMETHBIX CBSI3€d MpU M3y4eHUHM opraHuueckod xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 MCIIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHUH,
IIPUHATHIX B OT/AEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIC MOHSTHS: SBJICHHUE, HAy4yHBIH (DaKkT, rumoresza, TEOpHs, 3aKOH,
aHaJlu3, CUHTE3, Kilaccudukalus, Ha0noAeHue, U3MEPEHHE, IKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

@dusuka: Marepus, aroM, NIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, YHEPreTUYECKUM YpPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIUYHHBI, €TUHHUIIBI H3MEPEHHS,

CKOPOCTb, SHEPTHSI, Macca.

buonorusi: kieTka, oOpraHu3M, 3KOCHUCTeMa, Ouocdepa, MeTabOIU3M, HACICICTBEHHOCTD,
aBTOTPO(HBIA U TeTepPOTPODHBIN THI MUTaHMs, OpokeHue, (POTOCHHTE3, TbIXaHUE, OCIKU, YTICBOJIEI,
KUPBI, HYKJICMHOBBIE KUCJIOTHI, JEPMEHTHI.

I'eorpadus: moae3Hpie HCKONAEMBbIE, TOILTHBO.

TexHonorus: MHUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IIMTAaHMs, MOIOIIUE CPEICTBa,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX saep. XUMHuUecKui snemeHT. M3otombl. CTpoeHHME 3JIEKTPOHHBIX
000JI04€K aTOMOB, KBAaHTOBbIE YHCIa. DHEPreTUUYECKHE YPOBHM M MOJYPOBHU. ATOMHBIE OpOHUTAIH.
Knaccudukaiysi XUMUYECKHX SJIEMEHTOB (S-, pP-, d-, f-amemenTs). PacmpeneneHue 371€KTPOHOB IO
aTOMHBIM OpOMTAJISAM. DJIEKTPOHHBIE KOH(UTYPAI[UH ATOMOB 3JIEMEHTOB [IEPBOr0—YETBEPTOTO MEPHOIOB
B OCHOBHOM M  BO30YXJEHHOM  COCTOSHUHM,  JJIGKTPOHHbIE  KOH(QUIYpalluM  HOHOB.
DNEeKTPOOTPUIIATETEHOCTb.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucreMa xummudeckux snemeHnTos [[.1. Menneneesa.
CBs13p mepuoan4eckoro 3akoHa MU Ilepnonnyeckoil CUCTEMBI XMMUYECKUX DJIEMEHTOB C COBPEMEHHOMN
TEOpPUEN CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHsI CBOMCTB XHMHMYECKHUX DJJIEMEHTOB M
o0pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEUIECTB IO IPYyMIIaM U MeprojaM. 3HaueHUE MePHOJUIECKOr0
3akoHa /[.1. MeHneneena.

Xumuyeckass CBs3b. BHIBl XUMHUYECKOW CBS3M: KOBAJICHTHAs, HMOHHAs, MeTa/uIM4ecKas.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIN U TOHOPHO-aKLIENITOPHBIA. DHEPIUs U JUIMHA
cBA3U. lloyApHOCTH, HANPABIEHHOCTh M HACBINIAEMOCTh KOBAJEHTHOM CBs3U. KpaTHble CBS3H.
Bonopoanas cBa3b. MexMOIIEKYIISIpHBIE B3aUMOEHCTBHSL.

BaneHTHOCTD 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
reOMETPHUECKUM CTPOEHHEM (Ha IPUMEpEe COEAMHEHUH 3JIEMEHTOB BTOPOTO IIEPUO/I).

[IpeacraBnenne 0  KOMIUIEKCHBIX  coeauHeHusXx.  CocTaB  KOMIUIEKCHOTO — HMOHa:
KOMILIEKCOOOpa3oBareib, JIMTaHJbl. 3HA4€HUE  KOMIUIEKCHBIX  coenuHeHud. [lonstue o
KOOPAMHALIMOHHON XHUMUHU.

BemectBa MOJEKYISAPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHMs. THIIBI KPUCTAJUIMYECKUX PELIETOK
(CTpYKTYp) 1 CBOMCTBA BEIIECTB.



[lonsstne o nmucnepcHbIx cuctemax. McTtuHHBIE pacTBOpBL. lIpencraBieHne O KOJUTOMAHBIX
pactBopax. CrocoObl BhIpaKE€HHUSI KOHLIEHTPAIMM PAcTBOPOB: MaccoBasi JIOJIsl BEIIECTBA B PacTBOPE,
MoJIIpHas ~ KOHUEeHTpauus. HacplllleHHble UM HEHACBHIIEHHBIE  PAacTBOPbHI, PACTBOPUMOCTD.
Kpucramnoruaparst.

Knaccudukanus u HOMeHKIaTypa HEOPraHMYECKUX BellecTB. TpuBUaNbHbIe HA3BAHUS OTIEIIbHBIX
IIPEICTaBUTENEH HEOPIraHUUECKHUX BEILIECTB.

Knaccuukanuss XUMUYECKUX peakiyii B HEOPraHMYECKOW W OpPraHMYecKOM XUMHH. 3aKOH
COXpaHEHUsI MacChl BELUIECTB; 3aKOH COXPAHEHUs U MPEBPAIICHUS SHEPTUH TP XUMUYECKUX PEAKIIMIX.
TemnoBsie a3 dekThl XUMUYecKuX peakuuil. TepMoxumMuiecke ypaBHEHHUS.

CKOpOCTh XMMHMYECKOW peaklnu, €€ 3aBUCUMOCTh OT DPa3MUYHBIX (PaKTOpOB. ['OMOreHHBIE U
rereporeHHsle peakiuu. Karanus u katains3aTtopsl.

OOpatumble U HeoOpaTHMble peakiuu. XUMHYECKOoe paBHOBecue. KoHCTaHTa XMMHYECKOTO
paBHOBecHsl. DaKTOPBI, BIUAIONINE HA MTOJIOKEHNE XUMUYECKOT0 PABHOBECHS: TEMIIEPATYpPaA, JaBJICHUE U
KOHIICHTPALUU BEIECTB, y4acTBYOIMX B peakuuu. [Ipuauun Jle [larense.

OnexTponutuyeckas auccouuanus. CuiibHble U cinalble 1eKTponuThl. CTENeHb JUCCOLUAIUH.
Cpena BOIHBIX PAaCTBOPOB: KHUCIOTHAs, HEWTpaibHas, IienodHas. Bomopoaubii mokaszarens (pH)
pactBopa. ['uaponus coneit. Peakiiuu noHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE ~ peakiuu. Crtenenb  okucieHus.  Oxkuciaurenb U
BOCCTaHOBUTENb. lIporecchl OKUCIEHHMS M BOCCTAHOBJIEHMs. BaxHellue OKUCIUTENH U
BOCCTaHOBUTEIH. MeTO/I 3JIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUsI BEIECTB U MX MPEBPAIICHUI: pa3loKEeHHE MEePOKCUIa
BOJIOpPOJa B MPHUCYTCTBUHU KaTaau3aTopa, MOJEIH KPUCTAJUIMYECKUX PEUIETOK, NMPOBEIECHUE peaKuil
MOHHOIO0 OOMEHa, OMNpeAeseHHE CPelbl PACTBOPOB C IMOMOIIBI0 HHIMKATOPOB, HU3YYEHHE BIMSHUS
pa3IMYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITNH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tonoxxenne HemetauioB B [leprnonndeckoi cucreme xumudeckux 3neMenToB .M. Menaeneera u
O0COOEHHOCTH CTpPOEHHUs UX aToMOB. du3nUeckre CBOICTBAa HEMETAIOB. AJUIOTPOIUS HEMETAJUIOB (Ha
puMepe KUciaoposa, cepsl, hocdopa u yriepoaa).

Bonopon. Ilonyuenuwe, ¢usuueckne M XUMHUYECKHE CBOWCTBA: pEAKIMM C MeTallaMH U
HEMETaJUIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. ['Mapuasl. TOMIMBHBIE 3JIEMEHTHI.

I"anorensl. HaxoxaeHue B mpupoe, criocoObl MOTy4eHusl, PU3ndeckue 1 XMMUUECKHUEe CBONCTBA.
["anorenoBogopoasl. BakHeiue Kuciopojcoaepxkaiiie CoeIuHeHHus TajoreHoB. JlaGopaTopHble H
MIPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHS rajoreHoB. [I[puMeHeHne rajjoreHoB U UX COeAMHEHHH.

Kucnopon, 030H. JJabopatopHble 1 TPOMBIIIITIEHHBIE CIOCOOBI MTOJTydeHus Kuciopoaa. duznueckue
1 XUMHUYECKHE CBOMCTBA U MPUMEHEHNE KUCI0poa U 030Ha. OKCUIBI U TEPOKCHIBI.

Cepa. Haxoxnenue B mpupoze, CrocoObl MoiydeHus, (Gu3nyeckue M XHUMHYECKHE CBOMCTBA.
CepoBognopo, cynbbuasl. Oxcup cepri(1V), okcun cepri(V1). CepHucras u cepHas KUCIOTHI M UX COJIH.
OcoOeHHocTH CBOMCTB cepHOM KUCTOTHI. [IpuMeHeHne cepbl U €€ coeTMHEHUH.

A3zor. Haxoxxnenue B mpHupoje, CHOcOObl MONy4yeHHs, (pU3Mdeckre W XMUMHUYECKUE CBOICTBA.
Ammuak, HUTpuAbl. OKCUIbl a30Ta. A30THCTasi MU a30THAsE KUCIOTHI U MX cod. OcoOOEHHOCTH CBOMCTB
a30THOU KUCHOTHL. [IpMeHeHne a30Ta U ero CoOeTUHEHU. A30THBIC yI0OpeHUsI.

dochop. Haxoxxnenne B mpupoje, CrocoObl MoaydeHus], GU3NIECKUE U XUMUYECKUE CBOMCTRBA.
®dochuast u pochun. Oxcunbl Gocdopa, hochopnas kuciora u eé conu. [Ipumenenue docdopa u ero
coeauHeHuil. @ochopHbie yI0OpeHHs.

VYraepon, HaxoXAeHUE B MpHpoJe. AJTOTponHble Moaudukanun. duznyeckrne U XUMHUYECKUE
CBOMCTBa MPOCTHIX BellecTB, o0pasoBaHHbIX yriepoaoMm. Oxcua yriepoma(ll), oxcun yraepoma(lV),
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yroJjibHasi KUCJI0Ta U €€ coiu. AKTUBUPOBAHHBIN yrouib, afgcopouus. dymiepensl, rpageH, yriaepoaHble
HaHOTPYOKH. [IpuMeHeHne mpoCThIX BEIECTB, 00Pa30BaHHBIX YIIIEPOIOM, U €r0 COeTNHEHHIA.

Kpemuuii. Haxoxenue B mpupojie, Croco0bl MonydeHusi, (Gu3ndeckrue 1 XMMUYECKHe CBONCTBA.
Oxcun kpemuusA(lV), kpemHueBas KuciaoTa, CWIMKaThl. IIpuMeHeHHe KpeMHHUS M €ro COeIMHEHHH.
Creki10, €ro nojrydueHue, BUIbI CTEKIIA.

[Tonoxenne wmeramnoB B Ilepuoanyeckoil cucTeMe XUMHYECKHX 3JeMEHTOB. OcobeHHOCTH
CTPOCHHUSI 3JEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. OOmue (u3nueckue CBOWCTBA METAJIIOB.
ITpumeneHue MetamioB B ObITY U TexHUKe. CIIJIaBbl METAJIIOB.

ONEeKTPOXUMHUUYECKUI psl HampspkeHuidl meramioB. OOmue cnocoObl MOMYY4EHHUS METauIoB:
TUIPOMETAUIYPrsi, NUPOMETALIYPIUs, >3JeKTpoMeTainyprus. lloHdaTne o KoOppo3uM METaUIoB.
CriocoObI 3aIUTHl OT KOPPO3HUH.

O6mas xapakrepuctuka MetayuioB |A-rpynmnsl Ilepuonudeckoil cucTeMbl XUMUYECKHX JIEMEHTOB.
Hatpuiil u kanmii: nonydyenue, Gpu3ndeckue U XUMHUECKUE CBOWCTBA, IPUMEHEHHE NPOCTHIX BEIIECTB U
UX COCIMHECHHM.

Oobmas xapakrepuctuka MetawioB |IA-rpynner  Ilepuoanueckoil cucTeMbl XMMHUYECKHUX
3JIeMeHTOB. MarHuil ¥ kanbuuii: nojiydyeHue, (pusnyeckue M XHMMHUYECKHE CBOMCTBA, NMpPHUMEHEHHE
IIPOCTHIX BEIIECTB U UX coequHEeHUH. JKECTKOCTh BOJbI U CIIOCOOBI €€ yCTpaHEHHUs.

AnroMuHUI: nonyyeHue, GuU3NYECKue 1 XMMUUYECKHUE CBOWCTBA, IPUMEHEHUE ITPOCTOr0 BEIIECTBA
U ero coequHeHnd. AM(OTEpHBIE CBOHCTBA OKCHJA M THAPOKCHIA ATIOMHHHUS, TUAPOKCOKOMILICKCHI
AIIOMHUHMUSL.

OOmiast xapakTepucTuka MeTauioB 1moOounslx noarpynn (b-rpymm) Ilepuoauueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB.

dusnyeckue 1 XUMUYIECKUE CBOMICTBA XpoMa 1 ero coenuHenuit. Oxcusl u rugapokcusl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarel M auXpoMaTbl, MX OKHCIUTEIbHbIE CBOMCTBa. [lomyueHue u
IIPUMEHEHHE XpOMa.

@u3nyYecKue U XMMHUYECKHE CBOMCTBA MapraHiia M €ro COeIWHEHWW. BaxHeliine coennHEeHUs
mapranua(ll), mapranua(lV), mapranua(V1) u mapranua(VIIl). [lepmanranat xanusi, €ro OKUCIUTENbHbBIE
CBOMCTBA.

dusndyeckue U XMMHUYECKHE CBOMCTBA XKelle3a U €ro coeAuHeHnH. OKCubl, THAPOKCUIBI U CONH
xene3a(ll) u xxeneza(lll). [Tonyyenue u npuMeHeHue xee3a 1 ero CIjIaBoB.

du3nyecKre 1 XMMUYECKHE CBOMCTBA MEIN U €€ coequHeHui. [lonydenne u npuMeHeHne Meau u
€€ COeIMHEHHUN.

[unk: nomydenue, (usnyeckue U XMMUYECKHE CBOWCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA U
TUIPOKCH/IAa HUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKa U €ro COeMHEHUH.

DKcrepuMEeHTAIbHbIE METO/bl M3y4YEHHs BEIIECTB M MX NpPEBpAIlCHU: H3ydeHHe oOpa3loB
HEMETaJJIOB, TOpeHue cepsl, pochopa, xKene3a, MarHus B KUCIOPOAE, M3ydeHHE KOJUIEKIMU «MeTalsibl 1
CIIaBbl», B3aMMOJEHUCTBUE IIEIOYHBIX M IIEJIOYHO3EMEIbHBIX METAIJIOB C BOJOM (BO3MOXKHO
MCIOJIb30BaHUE BHIEOMATEPUAIIOB), B3aUMO/ICICTBIE IMHKA U XKeJle3a C pacTBOPaMH KUCJIOT U IIeJIoueH,
KaueCTBEHHbIE pEaKIMM Ha HEOPraHWYecKHe aHWOHBI, KAaTHOH BOJOPOAA M KAaTHOHBI METaJlIOB,
B3aMMOJECICTBUE TMAPOKCUIOB ATIOMMHHA M LIMHKA C pPAacTBOpAaMHU KHUCIOT U ILEJIOYEH, peleHue
SKCHEPUMEHTAIbHBIX 3a7a4 1o TeMaM «[ ajmorens», «Cepa u e€ coenuHeHus», «A30T u dochop U ux
COEAMHEHUs», «MeTaibl INIaBHBIX MOArPYNI», «MeTallabl TOOOYHBIX HOATPYIII».

XHMHUA U )KU3Hb.

Posnb xuMum B ob6ecrieueHUH yCTOMYUBOTO pa3BUTHA YenoBedyecTBa. [IoHATHE 0 HAyYHBIX METO1aX
MIO3HAHUS ¥ METOJOJIOTUM HAy4YyHOTro MccienoBaHus. HayuHble NpUHIMIBI OpraHU3aliil XUMHUYECKOTO
npoun3BocTBa. [IpombliIeHHbIE CIOCOOB! MOTYYEHNUS BaKHEHIINX BEIECTB (Ha MpUMepe MPOU3BOJCTBA
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aMMMaKa, CepHOIH KHCIOTBI, MeTaHoua). [IpoMbIIITIeHHbIE CIIOCOOBI MMOJIyYEHHs] METAJUIOB M CILIABOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIeH Cpeibl M ero mocieAcTBUsA. Poinb XuMuM B obOecrieueHUH
HHEPTreTUYECKOM Oe30MacHOCTH.

Xumusgs u  300poBbe  denoBeKka. JlexkapcrBenHble cpexnctBa.  [IpaBuna  mcnonab3oBaHUs
JIEKapCTBEHHBIX NpenaparoB. Poinb XUMUM B pasBUTUHM MEIULUHBI.

XWMUS MUK OCHOBHBIE KOMITOHEHTBI, MUIIEBBIE J00aBKU. Poib xumMun B 00ecrieueHIH MUILEBON
0€30MacHOCTH.

Kocmernueckue u mapgromepHble cpeiacrBa. bbeitoBas xumus. IlpaBuwiia  Ge3omacHoro
UCIOJIb30BAaHUS IPerapaToB OBITOBOM XMMHUU B IIOBCEIHEBHON KU3HH.

XUMHS B CTPOUTENBCTBE: BaKHEHNIIINE CTPOUTENIbHBIE MaTepHUalibl (IEMEHT, OETOH).

XuMus B celnbCKOM X03sicTBe. OpraHnyecKrue 1 MUHEpPaIbHbIE YJOOPEHHUS.

CoBpeMeHHbBIE KOHCTPYKLMOHHBIE MaTe€pHallbl, KpacKW, CTEKJIO, Kepamuka. Marepuaisl s
aneKTpoHuKU. HaHnoTexHomoruu.

PacuérHble 3a1a4u.

Pacuérbl: Macchl BenjecTBa wiM 00bEMa ra30B 0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAcCe WU
00bEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIMM BEIIECTB, Macchl (00bEMA, KOJMYECTBA BELIECTBA)
IPOAYKTOB PEAKIIMHU, €CIM OJHO U3 BEIIECTB MMEET NMPUMECH, Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
IIPOJIYKTa PEaKIMH, €CIIM OJHO M3 BEIIECTB JIAaHO B BHJE PacTBOpA C ONPEIEIEHHONM MacCOBOM HOJIEH
pacTBOPEHHOIO BEILLECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHILIEHTpALMHM BELIECTBA B PACTBOPE, AOJIU
BBIXOZIa IPOJIYKTa PEAKLUN OT TEOPETUUYECKH BO3MOXKHOIO.

MexnpeamMerHblie CBA3H.

Peanu3zanus MexnpeIMeTHbIX CBA3EH Mpu U3ydeHUH o011el 1 Heopranndyeckoil xumuu B 11 kitacce
OCYILIECTBIISIETCSI Yepe3 MCIONIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATUMN, TaK W MOHATUH,
IIPUHATBIX B OTAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmre ecTecTBEHHO-HAy4HbIE TMOHATHA: SBJICHHME, HAy4HBIH (akT, TMmoresa, TEOpus, 3aKOH,
aHaJlu3, CUHTE3, Kiaccu(UKalus, MepuOJIUYHOCTh, HAOII0JCHUE, U3MEPEHUE, SKCIEPUMEHT, MOJIENb,
MOJIETTUPOBAHUE.

dusuka: mMarepusi, MUKPOMHUP, MaKpOMHpP, aTOM, JJIEKTPOH, IPOTOH, HEHTPOH, MOH, U30TOIbI,
PallnoaKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHb, BEILIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSHUE
BELIECTBA, UJCANIbHBIN ra3, (u3nuecKrue BeITUUNHBI, EAUHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opraHusm, 3KocucTema, ouocdepa, MeTaboanu3M, MaKpo- U MUKPOIIEMEHTHI,
O€eJKu, )KUPBI, YIIIEBO/IbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPTUU B DKOCUCTEMAX.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: XuMHU4yecKas MPOMBIIUIEHHOCTb, METaJUIyprusi, CTPOUTEIbHBIE MaTepHabl,
CEJIbCKOXO35IIICTBEHHOE  IIPOU3BOJCTBO, NUIIEBasT  MPOMBIIUIEHHOCTb, bapmareBTHUECKAs
IIPOMBIIIJIEHHOCT, IMPOU3BOACTBO KOCMETHYECKUX IPENApaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUajIoB, AMEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA IIPOTPAMMBI 110 XMMHUMU HA

YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHH C CHCTEMHO-[EATEIBHOCTHBIM ITOAXOI0M B CTPYKTYPE€ JTMYHOCTHBIX PE3YJIbTaTOB

OCBOCHHMA Ipeamera «XHMHUsS» Ha YpOBHE CPEJHEro oOuero oOpa3oBaHMs BbIAEICHBI CIEAYIOLINE
COCTABJISIONINE: OCO3HAHNE OOYUYAIOMIMMUCS POCCHMCKON IpakJaHCKOW HWACHTUYHOCTU; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEIILHOCTH M CaMOONPEICNCHHIO; HAJMYUe MOTHBAMM K OOYyYeHHIO;
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TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCsl PyKOBOJCTBOBATHCS MIPUHATHIMU B OOIIECTBE MPaBUIAMU U
HOpMaMHU IOBEACHUS; HATMYKME PABOCO3HAHMSI, SKOJIOTMUYECKON KYNbTYpPbl; CIOCOOHOCTh CTaBUTh LIEIH
U CTPOUTH KU3HCHHBIC TJIAHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpa)karoT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATENIBHON M  MPAaKTUYECKOW JAESITeNbHOCTH OOydaloluxcsi B  Ipollecce  peanu3anuu
00pa30BaTEeNbHON IS TEIHHOCTH.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MPEAMETa «XUMHUS» OTPAKAIOT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHON M MPAKTUYECKOW JesITeNbHOCTH OOydarolmuxcsi B Ipoliecce  peanu3anuu
00pa30BaTeNbHON EATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpamaaHCKOTO BOCIUTAHMS

0CO3HAHMS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX ITPaB U 00SA3aHHOCTEH, YBAKEHUS K 3aKOHY
Y TIPABOIOPSAIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOILIIEHUH B KOJIJICKTHBE;

TFOTOBHOCTHU K COBMECTHOM TBOPYECKON JI€ATENBHOCTH IIPU CO3JaHUH YUEOHBIX IPOEKTOB, PEIICHUN
y4eOHBIX U MIO3HABATEIBHBIX 33124, BBIMOJIHCHUN XUMUYECKUX dKCIICPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThl JPYTUX MPHU
aHaJlM3e pa3jINYHbIX BUJOB YU€OHOU e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacJIeJJUI0 OT€YECTBEHHON XUMMUH;

YBOXEHUS K IPOIECCY TBOPUYECTBA B OOJIACTH TEOPHHM M MPAKTUYECKOTO MPUIIOKEHHUS XUMHU,
OCO3HaHHUs TOrO, 4YTO JIaHHbIE HAyKH €CTh pEe3yJabTaT UIMTEIbHBIX HAOMIOJEHUH, KPOMOTIMBBIX
IKCIIEPUMEHTAILHBIX IIOUCKOB, TIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTUKOB,

MHTEpeca U MO3HABAaTEJIbHBIX MOTHBOB B MOJYYEHHM U MOCIEAYIOLIEM aHaiu3e WH(OpMALUU O
MEePEIOBBIX JTOCTIKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIEHUBATH CUTYAIUH, CBI3aHHBIC ¢ XUMUYCCKUMH SIBJICHUSIMH, U IPUHUMATH OCO3HAHHEIC
pelIeHs, OPUEHTHPYSICh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILIEHHMBATh CBOE MOBEACHHE U MIOCTYNKU CBOMX TOBAPHINEH C MO3UIIUNA HPABCTBEHHBIX
Y TIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJEICTBUN OCTYIKOB;

4) popMupOBaHHSA KYJILTYPHI 310POBbSI:

MOHMMaHMUs IIEHHOCTEH 3/10poBoro M  Oe3omacHOro o0pas3a JKW3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'0 OTHOILEHHS K COOCTBEHHOMY (PM3NUYECKOMY U IICUXMUYECKOMY 3/I0POBbIO;

coOmroieHns TIpaBuyI 6€30MacHOr0 OOpaIIeHHs ¢ BEIIeCTBAMH B OBITY, MOBCETHEBHON JKU3HU, B
TPYZIOBOH AEATENBHOCTH;

MMOHUMAHUS [IEHHOCTU TPaBUJ WHIWBUIYaTbHOTO U KOJJICKTUBHOTO O€30MAacHOTO MOBEIEHUS B
CUTYaIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCTIS/I. M HETIPUATHUS BPEIHBIX MPUBBIUEK (YIIOTPeO. aTKOTOJIsI, HAPKOTHKOB, KYPEHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B YU€OHO-HCCIIEIOBATENLCKON JeSITEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOH U IPYTUX BUJAX NEATECIBHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PELICHUU MPAKTUUYECKHUX 3334 COIMAIbHON HANpaBlIeHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YUEHHUI0 Mpo(deccuil pa3TuvyHOro poja, B TOM YHCIE HAa OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 10 XHMHH;

YBaXKEHHUsI K TPYJLY, JIOISAM Tpya U pe3yjbTaTaM TPYAOBOH AESITEIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJbHOH TpaeKTOpUH OOpa3zoBaHMs, Oynyuiei
npodeccud W pealu3alMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

9KOJIOTUYECKHU 11€71€CO00PAa3HOr0 OTHOLIEHUS K MPUPOJE KaK UCTOUYHUKY CYLECTBOBAHUS JKU3HU
Ha 3emiie;

MOHMMAHMS TJ00AJBPHOTO XapakTepa SKOJOTHYECKUX MpoOJeM, BIUSHHUS HKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHON CPEJIBL;

OCO3HaHMs HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTHIKEHUH XUMHM JUIsl pEIIEHUs BOIPOCOB
palMOHAIBLHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOT'O HENPUATHUS IEHCTBUM, NPUHOCALIMX BpEl OKPYKAKOLIEH NPUPOAHOU Cpene, yMEHUs
IIPOrHO3UPOBATh HEOJArONPUATHBIE 3KOJIOIMYECKHE IOCIEACTBUSA IMPEIIPUHUMAEMBIX ACHCTBUI U
IIPEIOTBPALLATD UX;

HaJIM4Us Pa3BUTOI0 SKOJIOIMUECKOTO MBIIIJIEHHS, IKOJIOTUYECKOU KYJIbTYpBI, OIbITA 1€ATEIbHOCTH
SKOJIOTMUECKON  HAmpaBJIEHHOCTH, YMEHHMsS  PYKOBOJACTBOBAaTbCS MMM B  I103HABaTEJIbHOM,
KOMMYHUKAaTUBHOM M COLMAJbHONW MPAKTUKE, CHOCOOHOCTM U YMEHHs AaKTHBHO IPOTUBOCTOSTH
UJIC0JIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN
IIPAKTUKU;

MOHMMAaHMs CIIEU(PHUKN XUMHU KaK HayKH, OCO3HaHUs €€ posid B (POPMUPOBAHUU PALIMOHAIILHOTO
HAy4YHOT'O MBILIUIEHUS, CO3JaHUU 1IEJIOCTHOTO IPEJACTaBICHUS 00 OKpPY)KaIOIlleM MUpE KaK O €IUHCTBE
MPUPOABI U YENIOBEKAa, B MO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIIeHUU MpoOJeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECHS;

yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XHWMHUHU JUIsI COBPEMEHHOM LMBHWIM3alMU: B €€
I'YMaHUCTHYECKON HAIPAaBJIEHHOCTH U Ba)KHOM pOJIM B CO3[JaHUU HOBOMW 0a3bl MaTepHalIbHOM KYJIbTYpHI,
B pELIEHUH TT100aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM,
MUIIEBOM M HKOJIOTUYECKOM O€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 0OECIIEYEeHUN YCIOBHM YCHEIIHOTO
TPYZAa U 3KOJOrMYECKH KOM(pOPTHOM JKU3HU KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HaYYHON I'PaMOTHOCTH: TOHUMAHHUS CYLTHOCTH METOJ0B MTO3HAHUS, HCII0JIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIsl aHAIU3a U OOBSCHEHUS
SBJICHUH OKPY)KAIOLIEr0 MHUpa M NPOUCXOAAIIMX B HEM M3MEHEHUH, YMEHHs JienaTh 00OCHOBAHHBIE
3aKJIIOYEHUs] Ha OCHOBE HAay4yHBIX (PAaKTOB M MUMEIOIIMXCS JAHHBIX C IENBI0 MOJIYy4eHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHMUYECKHWE 3HAHMS JJId pelleHus mnpoliemM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpPECa K MO3HAHUIO, UCCIIE0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0OOpa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTIMH;

MHTepeca K 0COOEHHOCTSIM TpyJa B pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeamMeTHble pe3yiabTaThl OCBOSHHS MPOrpaMMbl 0 XMMHUHU Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble A7 (OPMHUPOBAHUS  MHUPOBO33pPEHUs  OOydaroIuXcsd  MEKAUCLUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOILICeHayuYHbIe MOHATHS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U
crnienn(UKy METOJIOB MIO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPT U,
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SIBJICHUE, TPOIECC, CUCTEMa, HAYYHBIH (DAKT, TMPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHHUBEpCAIbHbIC y4ueOHBIC JelcTBUSA (TO3HABATENIbHBIE, KOMMYHHKATHUBHBIC, DPETYJSTHUBHEIC),
obecnieunBaroImue (GOPMUPOBAHHWE (PYHKIIMOHAIBHOW TI'PAMOTHOCTH M COIMAJIBHOM KOMIICTCHIIUU
oOyJaronmxcs;

CIIOCOOHOCTh o0y4Jarommxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCLHUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSA M YHUBEPCAIbHBIC Y4eOHBIC JEHCTBUS B MO3HABATEILHOW M COLUATBLHON
[IPaKTHKE.

MeranpenmeTHsle  pe3ysibTaThl  OTPAXAlOT  OBJAJCHHE  YHHWBEPCAIBHBIMH  y4eOHBIMU

M03HABATEIbHBIMH, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICHCTBHSIMHU.
ITo3HaBaTeIbHbIE YyHHBepPCAIbHbIE yUeOHbIe AeiicTBUSA

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOATENBLHO (hOPMYIINPOBATh U aKTyaIN3UPOBATh IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENIeNIATh LENN ACATENIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH UX JIOCTHIKECHHUS, COOTHOCHTh
Pe3yabTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LEISIMU;

UCIIOJIb30BATh P OCBOCHUHU 3HAHHUU MPUEMBI JJOTMYECKOTO MBIIUICHHS: BBIACIATh XapaKTepPHbIC
NPU3HAKHU MOHATHH M YCTaHABIMBATh WX B3aUMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOLINE ITOHSTHUS JUIS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS KIIaCCU(DUKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBaTh IPUYMHHO-CIICICTBEHHBIE CBSA3M MEX/y U3y4aeMbIMH SIBICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYyKTUBHBIC, ACAYKTUBHBIC, TI0 AHAJIOTHH), BBISIBISTH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, ()OPMYII. BEIBOJIBI M 3aKITIOUCHIS,

MPUMEHSTH B TPOIIECCE MO3HAHUS MCIIONIb3YEMbIe B XUMUHN CUMBOJIMUECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJICNIbHBIE MPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) 3JIEMEHTa, XMMHUYecKas
¢dopmyna, ypaBHEHHE XMMUYECKON PEaKIIMK — MIPH PEIICHUH Y4eOHBIX TO3HABATENbHBIX U MPAKTHYECKUX
3aja4, MPUMEHATh Ha3BaHHBIE MOJEIHHBIE MPEICTABICHUS ISl BBISIBICHUS XapPaKTEPHBIX NMPH3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMHUECKUX PEAKIINH.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiiCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIMA;

(bopMyIHpOBATH LETH U 3a7a4ll UCCIIECAOBAHMS, HCIIOIB30BaTh IOCTABIEHHBIE U CAMOCTOSITEIIHHO
cOpMyIHpOBaHHBIE BOMPOCH B KayeCTBE WHCTPYMEHTA IO3HAHHS W OCHOBBI JJIsi (DOPMUPOBAHHS
TUIIOTE3BI 110 MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMbIX CYXICHUMH;

BJaJIeTh HABBIKAMU  CaMOCTOSITEJIBHOTO  IJIAHUPOBAHUS W TPOBEACHUS  YYEHUUYECKHUX
OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaONIOJaTh 3a XOJOM IIPOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €r0 PE3YNIbTAT, POPMYITHPOBATH 00OOIICHHUS U BBIBOIBI OTHOCUTEIFHO JJOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEOBAHUS, COCTABIATH 00OCHOBAHHBIN OTUET O MPOeIaHHON paboTe;

NpUOOpeTaTh OMBIT YUYEHHUYECKOW HCCIIEAOBATENLCKOM U MPOEKTHON AEATeNbHOCTH, MPOSIBIATH
CTIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIFHOMY TIOMCKY METOJOB PEIICHHUS MPAKTHYECKUX 3a/ad,
MPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHMSL.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HH(pOpMANMM (HAYYHO-TIOMYJsIpHAs JHUTEparypa
XMMHYECKOTO COZIEPKaHMUs, CIIPaBOYHBIE TTOCOOMs, pecypcesl MIHTepHeTa), aHaIM3UPOBaTh HHPOPMAIIHIO
pPa3MUUHBIX BHJIOB M (OpPM TMpPEACTaBICHHS, KPUTHYECKH OIEHHBATh €& JOCTOBEPHOCTH W
HEMPOTUBOPEUUBOCTb;

(bopMyIHMpOBATH 3aMPOCHl U PUMEHATH Pa3IMYHbIe METO/IbI IIPU MOUCKE U 0TOOpe MHpOopMaLuy,
HEOOXOMMOM /7S BBITTOJTHEHUS YUEOHBIX 3a/1ad ONPEACIEHHOTO TUIIA;
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npuoOpeTaTh ONBIT HCHOJB30BAaHUA HH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH |
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTUMAIBHYIO (OPMY ITpeACTaBICHHS HH(POpMaIK (CXeMbl, rpaduKy,
JAMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIB30BATh HAYYHBIN SI3BIK B KAQUECTBE CPEJCTBA MPH paboTe ¢ XUMHYECKOW MH(OpMAaLUeH:
OPUMEHSATh MEXIpeaIMeTHbIe ((U3MYecKkue M MaTeMaTHYeCKHWe) 3HAaKM M CHUMBOIBL, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BATh 3HAKOBO-CHMBOJIMUECKHIE CPE/ICTBA HATIJISJHOCTH.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE Yy4eOHbIe JeiicCTBHS:

3a71aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTa U/HIIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (HOPMYIHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBIIOJTHEHUS IPEJIOKEHHON
3aJauu;

BBICTYIIaTh C TPE3CHTAIMEeld pe3yJbTaTOB II03HABATENBHOW JEATEIbHOCTH, IOY4YEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBINOJIHEHHHM XMMHUYECKOTO SKCIEPHMEHTA,
MPaKTHYECKON PabOTHI O MCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIECTB, PEATH3aLUH YIeOHOTO IIPOEKTa,
1 (hopMynupoOBaTh BBIBOIBI IO pE3yJIbTaTaM MPOBEAEHHBIX HCCIEIOBAHNH ITyTEM COTIIACOBAHUS TTO3UIUI
B X071€ 00CYX/IeHUsI 1 0OMeHa MHEHHSIMH.

PeryisiTuBHBIE YHHBepcaIbHbIE YUeOHbIE el CTBUSA:

CaMOCTOSITENILHO IJIAHUPOBATH U OCYIIECTBISTH CBOIO ITO3HABATEIBHYIO JEATEIEHOCTD, ONPEACISs
e menM W 3a7ayd, KOHTPOJHMPOBATH M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MpeIaraeMblid
ITOPUTM JIEHCTBHI TIPH BBHIMOJHEHUH y4YeOHBIX W MCCIEOBATENbCKAX 3aJad, BHIOMpaTh HamOoiee
3¢ GEeKTUBHBIN CIIOCOO UX pelIeHUs ¢ y4€TOM INOJY4YEeHHUs HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX
peaKImsIx;

OCYIIECTBIISITH CAMOKOHTPOJIb JACATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MHNPEAMETHBIE PE3YJBbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS MPOTPaMMBbI [0 XMMHUHU Ha YIIIyOJEHHOM YpOBHE Ha YpOBHE
cpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT creluduyeckue A1 yueOHOro rpeaMeTa « X uMHs HaydHble
3HAHUS, YMEHHUS U CIIOCOOBI IEWCTBUI IO OCBOCHUIO, HHTEPIIPETAIMM U IPE0OPa30BAHUIO 3HAHUMN, BUJIbI
JEeSITeIbHOCTH 110 TMOTY4YEHHIO HOBOT'O 3HAHUS U IPUMEHEHUIO 3HAHUN B Pa3IMUHBIX YU€OHBIX CUTYaLIUSX,
a TAaK)KE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CB3aHHBIX C XUMHEN. B mporpamme o XuMun rnpeiMeTHble
pE3yJIbTAThI IPEICTABIEHBI IO FOJIaM U3yUEHUSI.

10 KJIACC

IIpenmeTrHble pe3yabTaThl 0cBOeHHs Kypca «Oprannyeckass XMMHsD» 0TPAKAIOT:

-c(hopMUPOBAHHOCTH MPEACTABICHUNA: O MeCTe€ M 3HAYCHWU OPraHMYeCKOW XUMHUH B CHCTEME
€CTeCTBEHHbIX HayK M €€ polM B OOECIEUEHMM YCTOWYMBOIO DPAa3BUTHs YEIOBEYECTBA B PELICHUU
pOo0GJIEM SKOJIOTUYECKOM, JHEPTeTUYECKOM U MUIIEBOM O€30MMaCHOCTH, B Pa3BUTUH MEIULIUHBI, CO3/IJaHUU
HOBBIX  MaT€pHaJOB, HOBBIX  HCTOYHUKOB  DBHEPIUHM, B  OOECHEUYEHUH  PalMOHAIBLHOTO
IPUPOJIOTIONB30BaHNSA, B (POPMHPOBAHUU MHUPOBO33PEHUS U OOILIEH KyJIbTyphl UENOBEKa, a TaKxkKe
HKOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

-BJIQJICHUE CUCTEMON XMMUYECKHUX 3HAHUM, KOTOPAsl BKJIKOYAET: OCHOBOIIOJIATAOIINE MOHATUSA —
XMMHUYCCKHIA 3JIEMEHT, aToM, AP0 M DJIEKTPOHHas 000j0Yka aroma, S-, P-, d-aroMHBIe OopOMTaIH,
OCHOBHOE M BO30YXIEHHOE COCTOSHUS aToMa, TMOpPHIM3AIUs aTOMHBIX OpOWTanel, MOH, MOJIEKYIa,
BaJIEHTHOCTb, JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIEHHS, XUMHUYECKas CBSA3b, MOJb, MOJIIpHas
Macca, MOJSIpHBIH OOBEM, YIrIepoAHbId cKeleT, (QyHKIMOHANbHAs TpyIIa, paJuKal, CTPYKTYpHbIE
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bopmynbl (pa3BEPHYTHIE, COKpAIEHHBIC, CKEIETHBIE), U30MEpHs CTPYKTYpHAas U INPOCTPAHCTBEHHas
(reomeTpuyeckasi, ONTUYECKAast), U30MEPbI, TOMOJIOTUYECKUH Psijl, TOMOJIOTH, YTIIEBOIOPOAbI, KUCIOPOI-
U a30TCOJEpKallli€ OPraHWYeCKHUE COCAUHEHMS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS; TEOPUH, 3aKOHBI (neproanueckuii 3akon J{. . Menneneesa, Teopus
CTpPOCHMsI OpraHudeckux BeniecTB A. M. byriepoBa, 3aKOH COXpPaHEHHs MAacChl BELIECTB, 3aKOH
COXPAHEHHUS U NPEBPAILEHUS S3HEPTUU IPU XUMHUECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XUMHH, MUPOBO33PEHUECKNE 3HAHUS, JIEIKAIINE B OCHOBE IOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHMYECKHUX SIBJICHUM; MPEACTABICHUSA O MEXaHU3MAaX XUMHUYECKUX PEaKLMH, TEPMOJANHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX IPOTEKaHUs, O B3aUMHOM BIIMSHHUM aTOMOB U IPYyII aTOMOB B
MoJIeKyJaxX (MHAYKTUBHBIA M Me30MepHbI 3¢ ¢exTr, opuentantsl | u |l pona); daxromorumueckue
CBEJICHUs O CBOICTBAX, COCTaBE, [IOJIyUEHUU U OE30IIaCHOM HCIIOJb30BaHUU BAKHEUILINX OPTaHUYECKUX
BEIIECTB B OBITY U NMPAKTHUECKOM JEATEIIbHOCTU YelIOBeKa, OOIMX Hay4HbIX MPUHLUIAX XUMHUECKOTO
IIPOM3BOJICTBA (Ha MpUMeEpe MTPOU3BOACTBA METAHOJIA, NEPepabOTKU HEPTH);

-c)OPMUPOBAHHOCTh YMEHUM: BBIABIATh XapaKT€pHbIE NMPU3HAKU MOHATUM, yCTAaHABIMBAaThb HUX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS IIPU ONUCAHUU COCTaBa, CTPOEHUS U CBOMCTB
OpPraHUYECKUX COEANHEHUN;

-c(hopMUPOBAHHOCTH YMEHUI:

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISI COCTAaBJIEHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEIECTB;

-COCTaBJIATh ypPaBHEHUS XUMHUYECKMX pEaKUUH U PacKpblBaTb HUX CYIIHOCTb: OKHCIIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIMH MOCPEACTBOM COCTaBJIECHUS 3JEKTPOHHOro OajaHca 3THUX peakuui,
peaxkiuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHMI;

-M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIECTB JJISl MJUTFOCTPALMU UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS];

-c(hOpMUPOBAHHOCTh YMEHUH: YCTAHABIMBATH IPUHAJUIEKHOCTh H3YUYEHHBIX OPraHUYECKUX
BELIECTB 10 UX COCTaBY U CTPOCHMIO K OIpeIeIEHHOMY KJacCy/TpyIie COeAMHEHHH, 1aBaTh UM Ha3BaHUS
no cucremarndeckoir HomeHnknarype (IUPAC) u npuBoauTh TpUBHATBHBIE HA3BaHUS U OTACIHHBIX
IpeJCTaBUTENIEH OPraHNYECKUX BEILECTB (3THIIEH, alleTHUIIEH, TOIYOJ, TIIULEPUH, STUIICHIJINKOIIb, (DeHO,
dopmanpaerus, ameTanblIeru], aueToH, MypaBbHHAs KHUCIIOTA, YKCYCHas KHCJIOTa, CTEeapUHOBasd,
OJIEMHOBasl, NMaJbMUTHHOBAs KHUCIIOTHI, TJUIUH, ajJaHUH, MajbTo3a, (PpyKTO3a, AHWUINH, IUBHUHUI,
U30IIPEH, XJIOPONPEH, CTUPOI U IPYTHE);

-c(hopMUPOBAHHOCTH YMEHUS ONPEAEIATh BUJI XUMHUUECKON CBS3M B OPraHMYECKHX COETMHEHUSAX
(xoBaJIeHTHasi 1 MOHHAs CBS3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

-cOPMHUPOBAHHOCTH YMEHUS IPUMEHSTH MOJI0KEHUS TEOPUU CTPOEHUS OPraHMYECKUX BEHIeCTB A.
M. BytnepoBa assi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

-c(hopMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE
CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pPAa3JIMUYHBIX KJIAaCCOB OpPraHMYECKHUX BEIIECTB: AJIKaHOB,
LUKJIOAJIKAHOB, aJIKEHOB, aJIKaHEHOB, AIKWHOB, apOMATUYECKUX YIIEBOIOPOI0B, CIIUPTOB, AJIbJIETH/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX U CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOEAUHEHUN U aMHHOB,
aAMHMHOKHCIIOT, OENIKOB, YIJIEBOJOB (MOHO-, IU- M TOJIMCAXapHIOB), WILIIOCTPUPOBATh T'€HETUYECKYIO
CBS3b MEXJAY HHMMM YPaBHEHUSMU COOTBETCTBYIOIIMX XUMHYECKMX PEAKIMH C HCIOIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

-c(hopMUPOBAHHOCTh YMEHHS MOATBEPKIaTh HA KOHKPETHBIX NPHMEpaxX XapakTep 3aBHUCUMOCTH
PEaKIIMOHHON CITIOCOOHOCTH OPTaHUYECKUX COSAMHEHHUN OT KPATHOCTH M THUIIa KOBAJICHTHOMN CBS3H (O- U
T-CBSI31), B3aMMHOIO BJIUSIHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;
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-c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaThb HCTOUYHUKU YIJII€BOJOPOJHOIO ChIpbs (HEPTSH,
NPUPOJHBIN Ta3, Yrojib), CIOCOOBI €ro MepepaboTKH M MPAKTHYECKOE NPUMEHEHHE MPOIYKTOB
nepepadboTKu;

-c(hopMUPOBAHHOCTH BIIAJICHUS] CUCTEMOM 3HaHUI O €CTECTBEHHO-HAYYHbIX METO/aX MO3HAHUSA —
HaOJIIOACHNU, HU3MEPEHHMH, MOJIEIUPOBAHMU, SKCIEPHUMEHTE (pEaJlbHOM U MBICIEHHOM) M YMEHHMS
IIPUMEHSITH 3TH 3HAHUS;

-c(hopMUPOBAHHOCTH YMEHUS NMPUMEHSATh OCHOBHBIC ONEPAIMM MBICIUTEIBHON AEATEIbHOCTUH —
aHaJM3 M CUHTE3, CpaBHEHHUE, 00O0OIIEeHHE, CUCTEMATH3alMio0, BbISBIECHHE HMPUYMHHO-CIIEJICTBEHHBIX
CBSI3€H — JJIs U3yYEHUS CBOMCTB BEIECTB M XUMUYECKUX PEAKLUH;

-c(hopMHUPOBAHHOCTH YMEHHWH: BBISBIATH B3aUMOCBSI3b XUMHYECKHX 3HAHHH C TOHATUSAMH U
NPEJCTaBICHUAMU JPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB JUisi 0ojiee OCO3HAHHOTO IMOHWMAaHHS
CYLIHOCTH MaTEpHUAIbHOIO €INHCTBA MUPA, UCIIOJIB30BATh CUCTEMHBIE 3HAHUS 110 OPTaHUYECKON XUMUU
111 OOBSICHEHUS U IPOTHO3MPOBAHHUS SIBJICHUH, HUMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

-c(hopMHUPOBAaHHOCTh YMEHHI: TMPOBOJUTH PACUYETHI MO XUMHYECKHM (HOpMyJaM W ypaBHEHUSM
XUMHAYECKUX PEaKIHid C MCIOIb30BaHMUEM (M3NYECKHX BEIMYMH (Macca, 00bEM Ta3oB, KOJIUYECTBO
BEIIIECTBA), XapaKTEPU3YIOUIMX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI: Pacy€Tbl MO HaXOKICHUIO
XUMHUYECKOH (OpMYJIbl BELIECTBA 10 U3BECTHBIM MAaCCOBBIM J0JISIM XMMHUYECKHUX 3JIEMEHTOB, IPOAYKTaM
CrOpaHus, IIOTHOCTU I'a3000pa3HbIX BEILLECTB;

-c)OPMHUPOBAHHOCTh YMEHMI: IPOTHO3UPOBATh, AHAJIM3UPOBATH M OLEHUBAaTh C MO3ULUI
HKOJIOTUYECKOM 0e30MacCHOCTH MOCIEICTBHS OBITOBOM M NMPOU3BOJCTBEHHOW JEATEIBHOCTH YeJIOBEKa,
CBSI3aHHOHN C IepepabOTKOM BEIIEeCTB, UCIOIb30BATh IMOJIYYEHHBbIE 3HAHMS AJIS NPUHATUS TPAMOTHBIX
pelieHnii mpoOyieM B CUTYyalUsIX, CBSI3aHHBIX C XUMUEI;

-COPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIbHO IIJIAHUPOBAaTh M TMPOBOJUTH XUMHUYECKUH
HKCHEPUMEHT (TIOy4Y€HHE M H3Yy4YeHHE CBOICTB OpraHMYECKHX BEIIECTB, KaueCTBEHHBIE pPEaKIHUU
YIJIEBOJIOPO/IOB PA3JIMYHBIX KIACCOB M KHCIOPOJACOAEPKAIUX OPraHMYECKHUX BELIECTB, PEILICHUE
SKCIIEPUMEHTAJBHBIX 3a/lad [0 PAClO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJIEHHEM IpPaBUI
Oe3omacHOro oOpallleHusi ¢ BellecTBaMH M J1abopaTOpHBIM 00OpyIOBaHHEM, (OPMYIHPOBATH LENb
UCCIIEIOBAHMsI, MPEJCTABIATh B Pa3IMYHOM (GopMe pe3yibTaThl HKCHEPUMEHTA, AHAIU3UPOBATh U
OLICHHUBATh UX JOCTOBEPHOCTH;

-c(pOPMHUPOBAHHOCTH YMEHMIA:

coOnrofaTh MpaBWiIa HKOJIOTMYECKH II€JIeCO00pa3HOro IMOBEACHHS B OBITY U TPYAOBOM
JESATENIBHOCTH B IIEJIIX COXPAHEHMSI CBOETO 370POBbsI, OKPYKAIOIIEN MPUPOJHON CPEbl U TOCTHKEHUS
€€ yCTONYMBOIO Pa3BUTHS;

-0CO3HaBaTh OINACHOCTh TOKCHUYECKOIO JEWCTBHS Ha JKHMBBIE OPraHU3MBl ONPEIETEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIch nokazarens [1/1K;

-aHAJIM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B IPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILIEHHS PHCK-TI0JIb3;

-cOpPMHPOBAHHOCTh YMEHHI: OCYIIECTBISITH  II€JICHANPABIEHHBI TMOWCK XUMHUYECKOU
nH(pOpMalLlUK B pa3IMYHbIX UCTOYHHMKAX (Hay4Hasl U ydeOHO-Hay4Has JUTepaTypa, CpeiCTBa MaccOBOM
uHpopmanuu, HVHTepHET u Jpyrue), KpUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMAIHIO,
nepepadbaTbBaTh €€ U UCMOJIB30BaTh B COOTBETCTBUH C MTOCTABIICHHON Y4eOHOM 3a/1aueid.
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11 KIIACC

IIpenmeTrHble pe3yJabTaThl 0cBOeHHS Kypca «O01mas 1 HeopraHu4yeckasi XUMHS» OTPaKaIOT:

-c(hopMUPOBAHHOCTH TMPEACTABICHUI: O MaTepHAIBbHOM EIMHCTBE MHpa, 3aKOHOMEPHOCTIX M
[T03HABAEMOCTH SIBJICHUM IPUPOBL, O MECTE U 3HAYEHUU XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€ pOJIH
B O0ECeUeHUU YCTOWYMBOTO Pa3BUTHS, B PEIICHUU MPOOJIEM HKOJIOTMYECKOM, IHEPreTUYecKol u
MUIIEBON 0e30MacCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHUalOB, HOBBIX MCTOYHHKOB
SHEpPIuu, B 00ECNeUeHNH PAMOHAIBHOTO MPUPOIONOIb30BaHuUs, B (HOPMUPOBAHUKA MHUPOBO33PEHUS U
o011ei KyJbTyphl 4eJIOBEKa, a TAaKkKe IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MPUPOIHOM Cperie;

-BJIaJICHUE CUCTEMON XMMHUYECKHUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOUIUe MOHATUS —
XMMHUYECKHIA AJIEMEHT, aTOM, SAPO aTOMa, M30TOMbI, IEKTPOHHAsT 000JI0YKa aroMa, S-, P-, d-aTOMHbIE
opOuTanu, OCHOBHOE U BO30YXKIEHHOE COCTOSHUS aToMa, TMOpUIN3alusi aTOMHBIX OpOWTaieid, WOoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBA3b
(KoBaJIeHTHAsi, HMOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpHUCTAUIMYECKas peIETKa, XUMHYecKas
peakuusi, pacTBOp, ODJIEKTPOJUTHI, HEDJIEKTPOIUTHI, DSJIEKTPOJIUTUYECKAs JUCCOLMALMS, CTEHEHb
JMICCOLIMAIIMH, BOJIOPOIHBIN MOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 2P PEKT XUMHUECKOI
peaKkiuu, CKOPOCTh XHMUYECKOW peaklnH, XUMHYECKOe pPaBHOBECHE; TEOPUM M 3aKOHBI (TEOpHS
3JIEKTPOJIUTAYECKON NUCCOIMAlNH, epuoandeckuii 3akon .M. MenaeneeBa, 3aKkOH COXpaHEHHUSI MacChl
BELIECTB, 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU IPU XUMHUECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA
cocTaBa BEIIECTB, 3aKOH JACMCTBYIOUIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHH S3BIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TIOHUMAaHUS IPUYUMHHOCTU U CUCTEMHOCTU XUMHYECKUX
SIBJIGHUI; COBPEMEHHBIE MPEJCTABIECHUS O CTPOCHUHU BELIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJIIPHOM  YPOBHSIX;  MpEACTaBIEHUS O  MEXaHM3MaX  XUMHYECKMX  peakluH,
TEPMOJUHAMUYECKNX Y KMHETUYECKUX 3aKOHOMEPHOCTSIX MX INPOTEKAaHUS, O XUMUYECKOM PABHOBECHUU,
pacTBOpax M JUCIEPCHBIX cHCTEMax; (PaKTOIOTHYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJIyYEHUH U
0€30MacHOM HCIONb30BAaHUM BAXKHEUIIMX HEOPraHMYECKHUX BEIIECTB B OBITY M MPaKTUYECKOU
JeSITEIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHIUIIAX XMMHUECKOTO IPOU3BOCTBA;

-c)OPMHUPOBAHHOCTh YMEHHUH: BBISBIATh XapaKTepHbIE MPU3HAKU TMOHSATUN, YCTaHABIUBATh UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHS NPU ONTMCAHUU HEOPTaHUYECKUX BEIECTB U UX
IIPEBPAILCHHI;

-cpOPMHUPOBAHHOCTh YMEHMSI UCIIOJIb30BATh XMMUUYECKYI0 CUMBOJIUKY JUISl COCTaBJIEHUs (HOpMyI
BEIIECTB M YPAaBHEHUH XMMHUYECKMX peakiuid, cuctematndyeckyto Homenkiatypy (IUPAC) wu
TPUBHUAJIbHBIE HA3BaHUS OTJIEIbHBIX BEILIECTB;

-cOPMHUPOBAHHOCTh YMEHHUSI ONPENENSTh BAJIEHTHOCTb M CTENEHb OKHUCIEHHUS XHUMHUYECKHUX
AJIEMEHTOB B COEIMHEHUSX, BUJ XHUMHUYECKON CBsS3M (KOBaJe€HTHAas, HOHHAs, MeTajlindyeckKas,
BOJOPOJHAs ), TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

-c(hopMUPOBAHHOCTH YMEHHS OOBSCHITH 3aBUCUMOCTH CBOIMCTB BEIIECTB OT BUIA XMMHUYECKOMH
CBS3M M THUINA KPUCTALINYECKOW pemeéTk, OOMEHHBI M JOHOPHO-aKUENTOPHBIM MeXaHU3MbI
o0pa3oBaHMs KOBAJECHTHOU CBS3H,

-c(hopMUPOBAHHOCTh YMEHMIA: KiacCU(UIIMPOBATh: HEOPraHUYECKHE BEIIECTBAa IO MX COCTaBY,
XMMHUUYECKHUE PEAKIIMU 110 Pa3IMYHbIM IIPU3HAKaM (YHUCIYy ¥ COCTaBy PEarupyrolux BEECTB, TEIJIOBOMY
3¢ (deKTy peakiy, N3MEHEHHUIO CTENEHEeH OKHUCICHUSI 3JIEMEHTOB, 0OPaTUMOCTH, YYaCTHIO KaTaiau3aTopa
U IpYTHE); CAMOCTOATEIbHO BRIOUPATH OCHOBAHUS U KPUTEPHHU JIJIs KJIacCU(UKALINY U3y4aeMbIX BEIIECTB
Y XMMHYECKUX PEAKIIUN;

-cOpMHUPOBAHHOCTH YMEHHS PAaCKPBIBATh CMBICH Mepuoaudeckoro 3akona JI. M. Mennaeneera u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOUTYI0, 00BSICHUTENBHYIO U POTHOCTHYECKYIO QYHKIINU;

19



-cOPMHUPOBAHHOCTh YMEHHUM: XapaKTepHU30BaTh OJIIEKTPOHHOE CTPOECHHE AaTOMOB U HOHOB
XUMHUYECKUX IEMEHTOB I1IepBOro—4eTBEPTOro nepuonos llepuonnyeckon cucremsel .M. Menneneesa,
UCIIOJIB3Ysl MOHSATHS «IHEPreTUYECKUE YPOBHU», «IHEPreTHUECKHE MOJIYPOBHH», «S-, P-, -aTOMHbIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE DHEPreTUYECKHE COCTOSHHUS aToMay; OOBICHSTH
3aKOHOMEPHOCTU H3MEHEHUs CBOMCTB XUMHUYECKHX 3JEMEHTOB M HX COEIMHEHHH IO NepHojaM Hu
rpynmaM Ilepuonnueckoni cucremsl /. 1. Meneneesa, BaleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHHUS UX AIIEKTPOHHBIX 000JI0UEK;

-cOPMHUPOBAHHOCTh YMEHHUI: XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKUE CBOICTBa
BEILIECTB PA3JMYHbIX KJIacCOB, IOATBEPKIATh CYIIECTBOBAHME T'€HETUYECKOM CBS3M  MEKIY
HEOpPraHMYECKUMH BEUIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLUX XUMUUECKUX PEAKIIMIA;

-c(hOpMUPOBAHHOCTH yYMEHHUSI PACKPBIBATH CYIIHOCTh: OKHCIHUTEIbHO-BOCCTAHOBHUTEIHHBIX
peaxiuii MoCPeICTBOM COCTABJICHUS AJIEKTPOHHOIO OallaHCca 3TUX peaKkluil; peakiuii HOHHOTOo oOMeHa
MyTEM COCTABJIEHUS MX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHUM; peaklMil TMApPOJIN3a; peaKui
KOMILIEKCO00pa3oBaHus (Ha MpUMeEpPEe I'MIPOKCOKOMIUIEKCOB LIMHKA U aTFOMUHMUS);

-c(hopMHUPOBAHHOCTH YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PEaKIuil ¢
Y4€TOM MX SHEPreTUYECKHX XAPAKTEPUCTUK, XapaKTEp U3MEHEHUs CKOPOCTH XMMHUYECKOW PEaKUUU B
3aBHUCHUMOCTH OT Pa3jIM4YHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIIECHUS XUMUYECKOTO0 PaBHOBECHUS O[T
BIIMSIHMEM BHEIIHUX Bo3aeicTBuil (mpunnun Jle [larense);

-cOPMHUPOBAHHOCTh YMEHMSI XapaKTEpU30BATh XUMMUECKHUE pEAKIMH, JIeKallie B OCHOBE
MIPOMBIIIJICHHOTO TOJYYeHHs] CEPHON KHUCIOTHI, aMMHUaKa, OOIlue HayuHble MPUHIMUIBI XUMHYECKUX
MIPOU3BO/JICTB; 11€JIECO00Pa3HOCTh MPUMEHEHHUSI HEOPTaHUYECKHUX BEIIECTB B TPOMBIIIJICHHOCTH U B OBITY
C TOYKH 3PEHMSI COOTHOIIEHUS PUCK-TIONb3A;

-c()OPMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHWM O METOJaX HAyYHOTO ITO3HAHUS SIBIICHUN
OpUPOJBl — HAONIOJIEHHE, M3MEpPEHHE, MOJAEIMPOBAHUE, SKCIEPUMEHT (peaJbHbIi M MBICIECHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS INPUMEHATh OTH 3HAHUSA IPU 3KCIEPUMEHTAIBHOM
UCCJIEIOBAaHUM BELIECTB U JI1 OOBSCHEHHMS] XMUMHUYECKHUX SIBICHUN, MMEIOIIUX MECTO B IPHUPOJAE,
MPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IOBCEHEBHON XKU3HU;

-c(hOpMUPOBAHHOCTH YMEHMSI BBISBIATH B3aMMOCBSI3b XHMHYECKUX 3HAHUN C TOHATUAMU U
NPEJCTaBICHUAMHU JIPYTUX E€CTECTBEHHO-HAYUHBIX MPEIMETOB JUid 0ojiee OCO3HAHHOI'O IMOHHUMAaHMS
MaTepUaIbHOTO €MHCTBA MUPA;

-c(pOPMHUPOBAHHOCTHh YMEHHUSI IPOBOAUTH PACUYETHI: C UCIOJB30BAHNUEM MOHSATUI «MaccoBas A0
BEIIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLIEHTPAIH»; MAaCChl BEIIECTBA WK 00bEMa ra3a o U3BECTHOMY
KOJINYECTBY BEIECTBA, MAacce MIM 00bEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO
s dekTa peakuuy; 3HaAUEHUS BOJAOPOJHOTO IMOKa3aTess pacTBOPOB KHUCIOT U IIENOoYed ¢ M3BECTHOM
CTENEHbIO TMCCOLMALNU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA) MPOAYKTa PeaklUu, €CId OJHO U3
HCXOJHBIX BEIIECTB JIaHO B BUJE PACTBOPA C ONPEAEIEHHON MAacCOBON J10JIEH paCTBOPEHHOTO BEILIECTBA
WM aHO B U30BITKE (MMEET MPUMECH); JI0JIM BbIX0JIa MPOIYKTA PEaKIUU; 0ObEMHBIX OTHOILIEHH Ia30B;

-cOPMHUPOBAHHOCTh YMEHHIl: CaMOCTOSTEIbHO IIJIAHUPOBAaTh M TMPOBOJUTH XUMHUYECKUH
SKCIIEPUMEHT (IIPOBEJCHUE peaklIMii HOHHOrO OOMEHa, MOJTBEP)K/IEHHE KaueCTBEHHOIO0 COCTaBa
HEOPraHWYECKUX BEILECTB, ONPEIEIIEHUE CPEAbl PAaCTBOPOB BELIECTB C IIOMOIIBI HHIUKATOPOB,
W3yuyeHHE BIUSHHUS pa3IU4yHBIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOH peakiuH, pelIeHHue
SKCIIEPUMEHTAJbHBIX 3amau 1o TemaMm «Metamsy u  «Hemeramibl»y) ¢ coOmrofeHueM MpaBHIl
0e30macHOTO OOpaleHus ¢ BEIIeCTBaMU M JIA0OpAaTOPHBIM 00OpyJOoBaHUEM, (DOPMYIHpPOBATH IEIb
UCCIICIOBAHMsI, TPEICTABIATh B PA3IMYHOM (popMe pe3ynbTaThl SKCIEPUMEHTa, aHATU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTH;
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-c)OPMHUPOBAHHOCTh YMEHHUM: COOJIOATh MpaBUJia IOJIB30BAHUS XUMHUYECKON TMOCYI0M U
nabopaTOpHBIM 000pYAOBaHHEM, OOpAlIeHHs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSMHU IO
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB, IKOJIOTHUECKH 1IETIECO00Pa3HOTO MOBEICHUS B OBITY
U TPYIAOBOM NI€ATEIBHOCTU B LIEISAX COXPAHEHUS CBOETO 3/10POBbs, OKPYKAIOIIEW MPUPOIHON Cpelbl U
JOCTH)KEHHSI €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATh ONACHOCTb TOKCHYECKOIO IEHCTBUSI HA JKHUBBIC
OpraHu3Mbl OMPEAEIEHHBIX HEOPTaHUYECKHUX BEIIECTB, TOHMMAs cMbIca nokaszarens [TJIK;

-cOPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH  ICJICHANIPABICHHBI TIOMCK  XUMHYECKOU
nH(pOpMaLIUK B pa3IMYHbIX UCTOYHHMKAX (Hay4Has U ydeOHO-Hay4Has JUTepaTypa, CpeiCTBa MacCcOBOM
unpopmanuu, HWHTEpHET UM JApyrue), KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYI0 WH(MOpPMAILIHUIO,
nepepadaTbIBaTh €€ M UCIOIb30BATh B COOTBETCTBUH C IIOCTABICHHON y4eOHOMU 3a1aueii.
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10 KUIACC
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Kourp. IIpakr.
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pasznea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOM XMMHUM
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1.1 CTPOCHUSI OPTaHUYECKUX COCAMHEHUN A. M. 30 https:/lesson.edu.ru/04/10
ByTneposa https://m.edsoo.ru/d69df650
Hroro no pazgeny 30
Paznea 2. Yraesogopoasl
IIpenenpHbIe yIIIEBOAOPOABI — AJIKAHBI, bubnuotexa LIOK
2.1 5 _
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2.2 14 1 _
AIKaJIUEHBI, AIIKUHBI https://lesson.edu.ru/04/10
bubaroreka [TOK
2.3 ApomaTuieckue yriaeBoA0pOo/ bl (apeHbl) 8 https://lesson.edu.ru/04/10
IIprpoaHbIE ICTOYHUKH YIJIEBOLOPOJIOB U UX Bubimoreka [JOK
2.4 4 _
nepepaboTka https://lesson.edu.ru/04/10
2.5 ["amoreHnpon3BOIHBIE YTIEBOIOPOIOB 4 Buomioreka [IOK
' p A yr Alopoat https://lesson.edu.ru/04/10
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Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnnorexa [IOK
3.1 Criptet. Oenon 11 1 https://lesson.edu.ru/04/10
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3.3 Yraesoae! 9 https://lesson.edu.ru/04/10
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bubanorexka [JOK
4.1 AMUHBI. AMMHOKHCIIOTHI. beaku 15 httos://lesson.edu.ru/04/10
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Pa3znea S. BeicokoMoieKyIsipHbIE COeIMHEHUS
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11 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB
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Ne n/m JeKkTpoHHbIE (HU(POBHIE)
NpPOrpamMMbl Bcero Konrpouabnsie IIpakTnyeckue
o0pa3oBaTe/ibHbIE PeCypchbl
padoTshI padoThI
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12 25 1 _
BEILIECTB https://lesson.edu.ru/04/11
bubamoreka [JOK
1.3 XUMHUUYECKHUE peakiuu 25 1 3 https://lesson.edu.ru/04/11
https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 65
Pa3nen 2. Heoprannuyeckasi Xumust
bubanoreka [JOK
2.1 Hemeraumer 31 1 3 https://lesson.edu.ru/04/11
bubaroreka [TOK
2.2 Meramner 31 1 2 https://lesson.edu.ru/04/11
Hroro no paszneny 62
Paznen 3. Xumus u )Ku3Hb
M X bubnnorexa [IOK
31 €TO/Ibl MO3HAHUS B XUMUM. XUMUS U 9 https:/lesson.edu.ru/04/11
KU3HD https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 4 8
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Xwumus, 11 knacc/mpodunsnslii ypoBensb ['adbpuensn O.C., OctpoymoB W.I'., Caagkos C.A.,
JI€skun A.H., Aknmoneprnoe obmectBo «M3narenscTBo «IIpocBemnienne»

2. Xwumwus, 11 xnacc/mpodunbHbiii ypoBenb ['abpuensn O.C., u ap, AKUHOHEpHOE OOIIECTBO
«M3narensctBo «lIpocBemienue»

3. Taopuensa O.C., ITonomapes C.1O., KaproBa A.A. Opranuyeckas XUMHUS:
3agaum nynpaxsenus. 10 kimacc. — M.: [Ipocsemienune, 2005.

4. Taopuensu O.C., Barnmuna JLII. XuMudeckuii SKCIIEPUMEHT MO OPTaHHUYECKOM
xumun. 10kmace. — M.: [Ipoda

5. T'abpuensa O.C., OctpoymoB W.I'. Xumust a1 MIKOJIBHUKOB CTAPIINX
KJIACCOB MUIIOCTYMaromuX B By3bl: Yuel. [locobue. — M.: JIpoda,

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. I'abpuensu O.C. Ilporpamma kypca xumuu i 8-11 kinaccoB
obmieo0pazoBarenbHBIX yupexkaeHuil.— M.: [Ipoda,

2. INa6puensu O.C. Xumus. 10 knacc. [IpodunbHbIl ypOBEHb: METOI. TOCOOUE. -
M.: JIpoa

3. I"a6puensu O.C., MackaeB @.H., [Tonomapes C.1O., Tepenun

B.U. Xumus. 10 knacc.yue0. ayis 061meoopa3oBar.
VYupexnenuii(2-x ypoHeBbii) — M.: [Ipoda

4. I"abpuensn O.C., Octpoymos N.I'. HacTtonbHas kHura yuurens.
Xumus. 10 knace. — M.:[lpoda

5. INa6puensu O.C., bepéskun I1.H., Ymakoa A.A. u np.
KonTtpomnbHble 1 TpoBepouHblepadoThI Mo xumuu. 10 kimace —
M.: dpoda

6. [Nabpuensn O.C., OctpoymoB N.I"., Octpoymosa E.E.

Opraanyeckasi XUMHSL B TECTaX,3a/1a4ax, ynpaxneHusx. 10
kiacc. — M.: [lpoda

1. IMa6puensu O.C., [Tonomapes C.1O., Kapiiora A.A.
Opranunyeckas xumus: 3agauu nynpaxsenus. 10 knace. — M.:
[Tpocsemienue, 2005.

8. I'abpuensn O.C., [Tonkosa T.H., Kapuoa A.A. Oprannueckas
xumus: Meroaudeckoemnocodue. 10 kimace. — M.: IIpocsenienne

9. [Nabpuensan O.C., Batnnna JI.II. Xumuueckuil skcriepuMeHT 1o
opranndeckoi xumun. 10kmacc. — M.: [Ipoda

10. [Nabpuensn O.C., OctpoymoB N.I'. Xumus. 10 ki1.: Metoauueckoe nocodue. —
M.: Jlpoda

11. ["abpuensn O.C., Pemeros I1.B. Octpoymos N.I'. Hukutiok A.M.
["'oTOoBUMCS K €IMHOMYTOCY/AapCTBEHHOMY 3K3aMeHy. — M.: 1poda,

12. ["abpuensn O.C., OctpoymoB N.I". Xumus s

IIKOJIBHUKOB CTAapIIUX KJIIACCOB UITOCTYIAIOIINX B BY3bI:
VYue6. [Tocobue. — M.: [lpoda,
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuorexa IJOK https://lesson.edu.ru/
P3W https://resh.edu.ru/
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