118. ®epepanbHaa pabouyas nporpamma no yde6Homy npeamety "Xumusa"
(yrmnyGneHHbIN yPOBEHb).

118.1. ®enepanbHas pabovas mporpaMma o yueoHomy npeamery "Xumus" (yriryOaeHHbIH
YPOBEHb) (J1ajiee COOTBETCTBEHHO - MPOTrpaMMa 10 XMMHHU, XUMHUs) BKJIIOYAET MOSICHUTEIHHYIO
3aIMCKY, COJIepKaHNue O0YUEHUs, INITAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS IPOTPAMMBI 10 XUMHH.

118.2. TlosicHUTeNbHAs 3amucKa OTpakaeT OOIIME IeM W 3a7a4d HM3y4YeHUsS XHUMHH,
XapaKTEPUCTUKY TICUXOJIOTHUYECKUX TMPEANOCHUIOK K €€ M3yYCHHUIO0 O0y4YaroUIMMUCS, MECTO B
CTPYKType YYeOHOro IUIaHa, a TaKXKe IOAXOJbl K OTOOpPY COACp)KaHHs, K OINPEICICHHUIO
MJIAaHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMATUUECKOTO TUIAaHUPOBAHMSL.

118.3. Conepxxanne 0Oy4YeHHUsS PACKPBIBACT COJACpI)KATEIbHBIC JIMHUU, KOTOPHIE
IpeUIaraloTcst sl 00s3aTeIbHOT0 M3YYEHHUsSI B KKJIOM Kjlacce Ha ypOBHE CPEIHEro OOIIero
o0OpazoBaHwUs.

118.4. Tlnanupyemble pe3yibTaTbl OCBOCHHMS MpOrpaMMbl MO XHMHUU BKIIIOYAIOT
JUYHOCTHBIE, METAIlpeIMETHbIE pEe3yJbTaThl 32 BECh NEPHUOJ OOYUYEHHS Ha YPOBHE CpPEAHEro
obmiero o0pazoBaHUWs, a TAKXKE MPEIAMETHBIC JOCTHKCHHS OOYYaIOMIErocs 3a KaKIbIH TOJ
oOyuenus. HayuHo-MeToJMueckoi OCHOBOM [uii pa3paOOTKM IUIAHUPYEMBIX pe3yJIbTaToOB
OCBOEHHUS NPOrpaMMbl IO XUMHHM JUIsl YPOBHSI CpEOHEro oOILero oOpa30BaHUS SBISETCS
CHUCTEMHO-/IEATEIbHOCTHBIN MOJIXO/.

118.5. NoAcHUTenbLHaA 3anucka.

118.5.1. [Iporpamma 1o XuMHUH Ha yPOBHE CpeAHETo 001Iero oopa3zoBanus pa3paboTaHa Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTesIbHON MPOrpaMMbl CPEIHET0
obmrero oopazoBanus, npeacrasieHHsx B PI'OC COO.

118.5.2. XuMus Ha ypoBHE YIiyOJIEHHOTO M3YYEHHUS 3aHMMAeT Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOTro oOpa3zoBanus ydamuxcsa 10 - 11 xmaccoB. M3ydenuwe mpeamera,
peanusyeMoe B YCIOBUSX JU(PPEpEeHIMPOBAHHOTO, MPOQMIBHOTO OOyYeHUs, TNPHU3BAHO
o0OecneunTh 0OIIe00pa30BaATEIbHYI0O U OOIIEKYIBTYPHYIO HOJITOTOBKY BBIMTYCKHUKOB ILIKOJBI,
HE00XO0IUMYIO IS alalTallii UX K OBICTPO MEHSIOLIMMCS YCIOBUSM >KU3HU B COILIMYME, a TaKKe
JUISL TIPOJIOJDKEHUSI O0ydeHUsl B OpraHM3alusax MpodeccnoHalbHOro 00pa3oBaHUs, B KOTOPBIX
XUMHS ABJSETCSA OJHON U3 MPUOPUTETHBIX AUCLUIUINH.

118.5.3. B nporpamme no xumMuu HazHaueHHe npeamMera "Xumus'" mosydaer moapoOoHyIo
MHTEPIIPETALIMIO B COOTBETCTBUU C OCHOBomosararomuMmu nosoxenusmu dIrocC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COJEpKaHUsl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOATOTOBKH BBITYCKHUKOB. CBHUAETEIBCTBOM TOMY SIBIISIFOTCS CJEIYIOLIME BBINOIHIEMbIE
POrpaMMoOil Mo XUMHUU QYHKIUU:

nH()OPMALIMOHHO-METOIUYECKas, pealu3alus KOTOpol  obOecreynBaeT IMOJIydeHHE
MIPEACTABJICHHS O TEJSIX, COAEpPKAHUHU, OOIIeH CTpaTeruu OOyYeHHs, BOCIIUTAHHS W PA3BUTHS
00yJaromuXxcsi CpeACTBAMHU MPEIMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQUIIS;

OpraHMU3alMOHHO-TIIIAHUPYIOIIAsl, KOTOpask IPeyCMaTPUBAET ONPEIECICHUE:

MNPUHIUIIOB CTPYKTYPUPOBAHUA U IMOCJICAOBATCIBHOCTU HU3YYCHUSA y‘-ICGHOI‘O Marcpualia,
KOJIMYCCTBCHHBIX U KAUYCCTBCHHBIX €T0 XapaKTCPUCTHUK;

MOJXO0A0B K (OPMHPOBAHUIO  COAEPHKATEIbHOM OCHOBBI KOHTPOJS U OLEHKH
00pa30BaTeNbHbIX TOCTHKEHUH 00y4aroIKXCcs B paMKaX UTOrOBOM aTTecTalluy B (hopMe eIMHOTO



roCyJapCTBEHHOTO PK3aMEHa M0 XUMHUH.
118.5.4. Ilporpamma st yrayOJaeHHOTO U3YYCHUS XUMUU:

yCTaHaBJIMBAET MHBAPUMAHTHOE NPEIMETHOE COJIepKaHUe, 00s3aTesIbHOe JJIA U3y4YeHUs B
paMKax OTAENbHBIX Ipoduiiel, mperycMaTpuBaeT pacipeeieHue U CTPYKTypUPOBaHUE €ro 1o
KJIacCcaM, OCHOBHBIM COJIEpIKaTeIIbHBIM JIMHUSM/pa3jieliaM Kypca;

JlaeT MPUMEPHOE paclpeaesieHue y4yeOHOro BpEeMEHH, PEKOMEHIYEeMOro i HU3y4eHHs
OT/IENIbHBIX TEM;

Ipe/ularaeT NpUMEpPHYIO IOCIEJ0BATEIbHOCTh U3YyYeHHs Y4eOHOro MaTepualla ¢ y4yeToM
JIOTUKH IIOCTPOCHUS KypCa, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

JlaeT METOJAMYECKYI0 MHTEPIIPETALIMIO 1IeJiel U 3a7a4 U3YUYEeHHUS MpeAMEeTa Ha yriTyOJIeHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpeIHEero oOIero oOpa3oBaHHA,
COJIEp)KATEIbHOW  XapaKTEpUCTUKU  IUIAHUPYEMBIX  pPe3ylbTaTOB  OCBOCHHS  OCHOBHOM
00pa30BaTebHON MPOTPaMMBbI CPEIHEr0 00MIero 0Opa3oBaHus (JINYHOCTHBIX, METAITPEIMETHBIX,
MPEeIMETHBIX), a TaKXe C YYeTOM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATENbHBIX JEUCTBUMN
00yuyarolerocsi 0 OCBOCHUIO COAECPKAHUS NPEAMETA.

118.5.5. Tlo BceM MO3ULMSIM B IPOrpaMMe 10 XUMUHU HPEIyCMOTPEHA IPEEMCTBEHHOCTD C
o0y4eHHeM XMMHUHU Ha yPOBHE OCHOBHOTO O0IIETO 00pa30BaHUsI.

118.5.6. IlporpamMma o XUMHUH CIYKUT OPUEHTUPOM [yl COCTaBJIEHUS aBTOPCKUX pabounx
nporpaMM. 3a TpeleiaMd  YCTaHOBJIGHHOW TPOTrpaMMOW TIO0 XUMHH  00S3aTebHOU
(MHBapMaHTHOM) cOCTaBJSIIOIEH cojaepkaHus ydeOHoro mnpeamera "Xumusa" ocraercs
BO3MOXKHOCTh BBIOOpa €ro BApHMATHBHOW COCTaBIISAIOIICH, KOTOpas IOJDKHA OIPENENATHCS B
COOTBETCTBUU C HAIIPAaBJIEHUEM KOHKPETHOT0 poduiis o0yueHus. ABTopaMu pabodux mporpamMmm
MOKET OBITh MPEAJIOKEH HHOW TNOJIXO0J K CTPYKTYPHPOBaHHIO YYEOHOro marepuana u
NOCJIEI0BATEIbHOCTH €T0 U3YUYEHUs, CBOE BHJIEHUE MyTei U croco00B (OPMHUPOBAHUS CUCTEMbI
MPEIMETHBIX 3HAaHUHM, YMEHUN U BUAOB y4eOHOU JESATENbHOCTH, a TAKKE CHUCTEMBI CIIOCOOOB U
METOAMYECKHX MPUEMOB MO PA3BUTUIO U BOCITUTAHUIO O0YJAIOIIUXCS.

118.5.7. B cootBercTBUU ¢ KOHUEeNTyanbHbIMU nojoxkeHussMH OI'OC COO o Ha3zHaueHuun
npeaMeToB 0a30BOro U yriIyOJIeHHOro ypoBHEH B cucteme AuddepeHunpoBaHHOro 00yueHus Ha
YPOBHE Cpe/IHEro o0uiero o0pa3oBaHus XUMUS HA YPOBHE YIIyOJIEHHOIO U3Y4€HUs HAIIPaBJICH Ha
peau3aluio MPEeeMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM MOJYYeHUsI XUMUYECKOT0 00pa3oBaHus
B paMKaX M3y4YeHHsI CIEIHATBHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUECKUX JUCIHUILINH B By3aX U
OpraHu3alUsaX CpeAHero NpoQeccnoHaIbHOro oopazoBaHus. B 3Toil cBs3M m3yueHue nmpeamera
"Xumus" OpHEHTHPOBAHO NMPEUMYIIECTBEHHO Ha pacIIUpeHHe U YIiyOJeHHE TEOPETUUYECKON U
IPAaKTUYECKON MOJATOTOBKM OOYYaIOUIMXCS, BBIOPABUIMX ONpPEAEICHHBIH Mpopuib 00ydyeHus, B
TOM 4YHCJE C TMEPCIEeKTHUBOW TIOCIEAYIOMEro MOIY4eHHs] XMMHYECKOTo oOpa3oBaHUS B
opranuzanusax npodeccruoHanpHoro obpaszoBanua. B cere Tpeboanuit PI'OC COO «
IUIAHUPYEMBIM DPE3yJbTaTaM OCBOEHHUS OCHOBHOW 0OO0pa30BaTeIbHON INPOrpaMMbl CPEIHEro
oOrmiero o0pa3oBaHus U3ydyeHue npeaMeTa "XuMua" OpHUEHTHPOBAHO TAKXKE HA pELIeHHE 3a]ad
BOCIUTAHUS U  COIMAJBHOTO pa3BUTUS OOydJaromMxcs, Ha (OpMUPOBAHHE Y HHUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUHN palMoHaTu3auu yyeOHOro Tpyna 1 000OIIEHHBIX
CIOCO0O0B JEATENbHOCTH, UMEIOUINX MEXIUCUUIUITMHAPHBINA, HAATIPEAMETHBIN XapakTep.

118.5.8. Xumusa Ha ypoBHE YIIIyOJEHHOIO H3YYEHHUS BKIIOYAET YIiIyOJIeHHBIE KypChl -
"Oprannyeckas xumuda" u "OOmas u Heopranundeckas xumud'. [Ipu onpeneneHun Moaxoa0B K
0TOOpPY U CTPYKTYPHOI OpraHU3aIMy Coiep>KaHusI 3TUX KYPCOB B [IPOrpaMMe 110 XUMHUH 32 OCHOBY



npusaTsl noxoxenuss @PI'OC COO o paznuuusx 6a30BOro u yriayO0JIeHHOTO YpOBHEH M3ydeHHUs
npeaMera.

118.5.9. OcHoBy conepsxanus kypco "Oprannueckas xumus'" u "OO1as u HeopraHundeckas
XUMHUA" COCTABISET COBOKYITHOCTh INPEIMETHBIX 3HAHUM U YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3yuY€HUs IpeAMETa. JTa CUCTEMa 3HAaHUU I0JIY4aeT ONpPEJEIEHHOE TEOPETUUYECKOE
JIONIOJIHEHUE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoibplmMii  00BEM
¢axTonorumueckoro marepuanga. Ha yriayOneHHOM ypoBHE H3ydeHHUs INpeaMeTa obecreueHa
BO3MOXKHOCTh 3HAUUTEJIBHOI'O YBEIMYEHHs OO0beMa 3HAaHMW O XMMHMYECKMX OJJIEMEHTaxX M
CBOWCTBaX MX COCJMHEHUH HAa OCHOBE PACUIMPEHHS U YIIIyOJeHUs MPEACTAaBICHUNH O CTPOCHUHU
BELICCTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NPOTEKAHMs PEaKLHH, PACCMAaTPUBAEMBIX C
TOYKH 3pEHHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3aKkoHa u
[Tepuonuyeckoil cuCTEMbl XUMMUYECKHX 3JIEMEHTOB Oa3HpyeTcsi Ha COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX TPEACTABICHUSAX O CTPOCHHM aTOMa. XMMHUECKasi CBSA3b OOBSICHSACTCS C TOUYKH
3pEHUs SHEPreTUYECKUX U3MEHEHUH ITPU ee 00pa30BaHUU U PA3PYLICHUH, & TAKXKE C TOUKU 3PEHUS
MEXaHU3MOB ee¢ oOpa3oBaHus. V3yueHHe THUIIOB peakuuil AONOJHsSETCS (HOPMUPOBAHHEM
IpeICTaBICHUN 00 3NMEKTPOXMMUYECKHX IPOLEccax U 3JIEKTPOJM3€ paciylaBOB U pPacTBOPOB
BellecTB. B Kypce OpraHuyeckoil XMMHMM TPU PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTHU
COEIMHEHUH yzensercs ocoboe BHUMAaHUE BONpOcaM 00 3JIEKTPOHHBIX 3PQeKTax, O B3aMMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEaKIUi.

118.5.10. Oco0oe 3HaueHHE UMEET TO, YTO HA COJEpPKAHNUE KYPCOB XUMUHU YIIyOJIIEHHOIO
YPOBHS U3YYEHMUSI JIJIs1 KJIACCOB ONPEEIIEHHOT0 po¢uis (T1aBHBIM 00pa3oM Ha UX CTPYKTYpPY U
XapakTep JAONOJIHEHUH K oOlIel cucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUU TpeAMeTa I KIacCOB XHUMHUKO-(PH3UUECKOTO
npoduns 6osbiIoe 3HaYeHHEe OyAyT UMETh 3JIEMEHThl Y4eOHOro Marepuaia 1mo oomeil XuMUU.
[Ipu u3yyeHum npeaMera B JaHHOM CIy4yae akLEHT OyJeT ciaenaH Ha OOIIHOCTh METOJI0B
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHM B XUMHM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TeOpus
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBl COXPAaHEHHUS MacChbl W DHEPIHM, 3aKOHBI
TEPMOJIMHAMMKH, HIEKTPOJIN3a, IPEJCTABICHNS O CTPOCHUH BEILECTB U APYTOE.

118.5.11. B coxmepxanum mnpeamera JUisl KJIAacCOB XHUMHUKO-OMOJIOTHMYECKOro Mpoduis
OonbIINi yaenabHbIN Bec OyaeT UMeTh OpraHuueckas XuMus. B 3Tom ciydae mpenocraBisiercs
BO3MOXKHOCTB JJ1s1 00Jiee 00CTOSITENIHOTO PACCMOTPEHUSI XUMUYECKONW OpraHu3aluy KJIEeTKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJIAT, K MpPHUMEpPY, TaKHE CTPYKTypHbIE
KOMIIOHEHTbI, KaK JIMMNHJbI, OENIKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu stom
3HaHMUS O COCTaBE M CBOMCTBAX IPENCTAaBUTENEH OCHOBHBIX KJIACCOB OPraHWYECKUX BEILECTB
CIIy’KaT OCHOBOM JIJIsl U3Y4€HHUs CYLIHOCTH POLECCOB (POTOCUHTE3A, AbIXaHMSI, MUIIEBAPEHUS.

118.5.12. B muaHe ¢GopMuUpoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHaYyYHBIX METOJOB TO3HAHMSI M OMbITa MPAaKTHUYECKOTO MPUMEHEHHsS HAYYHBIX 3HAHUI
u3ydeHue npeaMera "Xumus'" Ha yriryOJIeHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SIX C
yueOHBIMU MTpeIMETaMHU.

118.5.13. [Tpu u3yvyenun yuebHnoro npeamera "Xumus'" Ha yriayOJIeHHOM ypOBHE TaKkKe, KakK
Ha ypOBHE OCHOBHOTO M CpeaHero obOmiero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amaueit
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIETCS (OPMHUPOBAaHHE OCHOB HAyKM XHMMHUHU Kak o00jacTu
COBPEMEHHOT0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITeNTbHOCTH 4YeJIOBeKa U OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. Pemienue 3Toi 3agaun Ha yriyOJ€HHOM YpPOBHE W3Yy4eHUS
npeaMeTa npernosaraeT peaan3aluio Takux 1enei, Kak:

(dbopmMHUpoBaHNE TPEACTABICHUI:



0 MaTepUAJILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U II0O3HABAEMOCTH SIBJICHUH NIPUPOJIBI,
0 MECT€ XMMHHU B CICTEME €CTECTBEHHBIX HAYK M €€ BeAyIleH posii B 00eCIIeYeHNH YCTOMYUBOTO
PasBUTHSI YEJIOBEYECTBA: B PEUICHUU MPOOJIEM 3KOJIOTMYECKOH, SHEPreTUUECKON U IMUIIEBOM
0€30I1aCHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JAHUU HOBBIX MAaTE€pHUalOB, HOBBIX HCTOYHUKOB
PHEPIUU, B O0ECIEUYEHUH PAIHMOHAIBHOTO MPUPOJONOIB30BaHUSA, B  (OPMHPOBAHUU
MHUPOBO33PEHUSI U O0OLIed KyJabTypbl 4YEJIOBEKa, a TaKKe HKOJOTMYEeCKH OOOCHOBAHHOIO
OTHOLLEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM CpeLe;

OCBOCHME CHCTEMbI 3HAaHUH, JIEKAIUX B OCHOBE XMMUYECKON COCTABIIAIOIIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIBHBIX MMOHATHH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
MIPEACTABICHUI O CTPOCHUM BELIECTBA HA PA3HBIX YPOBHSAX - aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJIIPHOM, O TE€PMOAMHAMHYECKUX M KUHETHYECKHUX 3aKOHOMEPHOCTSX MPOTEKaHUS
XUMHUYECKHX peaKluui, 0 XMMHUYECKOM DPAaBHOBECHH, PACTBOpAaX M JUCIEPCHBIX CHCTEMax, 00
001X HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;

(dbopMupoBaHue y 00y4aromuXCcsi 0CO3HAaHHOTO MOHUMAaHUs BOCTPEOOBAaHHOCTU CUCTEMHBIX
XUMHUYECKHX 3HAHUH I OOBSICHCHHS KIFOUCBBIX HJICH U MPOOJIEeM COBPEMEHHON XWUMUH, IS
OOBSICHEHUS M TPOTHOZUPOBAHMS SBICHUN, HMEIOLIUX ECTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PEIICHHs MPOOJIeM, CBSI3aHHBIX ¢ XMMUEH, MPOrHO3UPOBAHMS, aHAIN3a U OLEHKH C
MO3UIIMA  DKOJOTHYECKON Oe30MacHOCTH MOCJICACTBUH OBITOBOM ¥ MPOU3BOJICTBEHHOU
JESATETbHOCTH 4YEJIOBEKAa, CBA3AHHOM C XUMHUYECKUM IIPOU3BOJCTBOM, HCIOJb30BaHUEM U
nepepaboTKOMN BEIIECTB;

yrayOJIeHHe TMPEACTABICHUH O HAyYHBIX METOJaX TIO3HAHUSA, HEOOXOIUMBIX JUIS
npUOOpEeTEeHUs] YMEHU OPUEHTHPOBATHCS B MUPE BEIIECTB U O0BICHEHUS XUMUYECKUX SIBICHUH,
HMMEIOLIUX MECTO B MPUPOJIE, B MPAKTUYECKOU JAEATEIbHOCTH U MIOBCEAHEBHOM KU3HH.

118.5.14. B muiaHe peanus3anuu NEPBOOYEPENHBIX BOCIMUTATEIBHBIX W Pa3BUBAIOIIMX
(GYHKIMH 1IeJIOCTHON CUCTEMBI CPEIHETO0 00111eT0 00pa30BaHUs IPU U3ydeHUH npeamera "Xumus"
Ha yTi1yOJIeHHOM YpOBHE 0CO0YI0 aKTyaJbHOCTh MPHOOPETAIOT TaKUE LIEIH U 33/1a4H, KaK:

BOCIIUTAaHHE YOEKJEHHOCTU B MO3HABAEMOCTH SIBJICHUI NPUPOJIbI, YBAXKEHUS K MPOLECCY
TBOpYECTBA B 00JACTU TEOPETHUECKUX M MPUKIAJAHBIX HCCIEIOBAaHUN B XUMHUHU, (popMUpOBaHHE
MHPOBO33PEHHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3sBUTHC MOTHUBAILlUU K O6y‘{eHI/IIO N TIO3HAHUIO, CIIOCOOHOCTEH K CaAMOKOHTpPOJIIO U
CaMOBOCITMTAHUTIO Ha OCHOBC YCBOCHU O6HI€‘-I€J'IOBG‘-ICCKI/IX HGHHOCTeﬁ;

pa3BUTHE TMO3HABATENIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcsi, (OpMUPOBAHUE Yy HUX CO3HATEIBHOIO OTHOILEHUS K CaMOOOpa30BaHMIO U
HEMpepbIBHOMY 00Pa30BaHUIO KaK YCJIOBUIO YCHEIIHOW MPOo(pecCHOHATBbHOW M OOIIECTBEHHOM
NeSITeTIHbHOCTH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3IIOPOBBIO U TIOTPEOHOCTH B 3A0POBOM
o0pase )XHU3HU;

dbopMHpOBaHME YMEHMH U HABBIKOB pa3yMHOIO MPHUPOIOIOJIB30BAHUS, DPAa3BUTHE
HKOJIOTHYECKOM KYJBTYpPbI, NPUOOPETEHHE ONbITa OOIIECTBEHHO-TIOJE3HOM HKOJOTHYECKOM
JIeSATETbHOCTH.

118.5.15. Ob11ee yncino 4acoB, peKOMEHJOBAHHBIX Il H3YUYEHHUS] XUMUHU Ha YriyOJIeHHOM
ypoBHe, - 204 gacoB: B 10 kmacce - 102 gaca (3 gaca B Heenmto), B 11 kimacce - 102 gaca (3 gaca B
HEJIETIIO).

118.6. CopepxxaHme oby4yeHuns B 10 knacce.



118.6.1. Opranuueckast Xumus.
118.6.1.1. TeopeTnyeckre OCHOBBI OPraHUYECKON XMMHUU.

[Ipenmer u 3HAaYeHWE OPraHUYECKOM XHMHUH, TPEACTABICHHE O MHOrooOpa3uu
OpPraHUYECKUX COCIUHCHUM.

DJEeKTPOHHOE CTPOEHHE aTroMa YIJIepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUSL.
BaneHTHbIE BO3MOKHOCTH aTOMa yIjiaepoaa. XUMUYEcKas CBSI3b B OPraHMYECKHUX COCHUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON
cBsA3u (OOMEHHBIN U JIOHOPHO-AKIENTOPHbIN). THUITBI IIEpEKpbIBaHKs aTOMHBIX opOuTtanei, O - u

T -ces3u. OpuHapHas, IBOWHAs W TpolHas cBA3b. CroCOObI paspbiBa CBA3€H B MOJIEKYJax
opranunyeckux euects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykiaeo(puie U 3JIeKTpodue.

Teopust crpoenust opraHuyeckux coeauHeHuid A.M. bytinepoBa U COBpeMEHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUS OPTaHUYECKUX COEAMHEHUN.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BepHyTasl, COKpallCHHAsl, CKEJICTHAS.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHble 3(P(EKTHl B MOJEKYJIaX OPraHMYeCKMX COEIAWHEHMH (MHIYKTUBHBIH U
Me30MEepHBIi () (HEKThI).

[IpencraBnenue o kiaccupukanuyu opraHndeckux BemiecTB. [loHsATHE 0 PyHKIMOHAIBHON
rpynne. 'omonorus. ['omonoruueckue psaapl. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCcKHX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OTIIEIBHBIX NPEJACTABUTEICH.

OcobenHocth W KiIacCUpUKalusg  OpraHMYeckux  peakiuil.  OKHUCIHUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUH.

DKcrepuMEHTAIbHbIE METO/bl M3YUEHHUsl BEUIECTB M WX MPEBpAIICHUN: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYECKUX BEIECTB M MaTepualaMd Ha MX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

118.6.1.2. YrieBoaoposl.

Ankanbl. ['omonoruueckuil psj aiakaHoB, oOmias ¢Gpopmyna, HOMEHKJIATypa M H30Mepusl.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYT alKaHOB, S -THOPHIM3AIMS aTOMHBIX

op6uranei yrnepona, O -csa3b. Gu3nUecKue CBOWCTBA AIKAHOB.

XHWMHUYECKHE CBOMCTBA aJIKaHOB: pCaknuuu 3aMCIICHUA, U30MCpU3alNU, NCTUAPHUPOBAHUS,
HUKIW3alun, MUpojin3a, KpCKUHIra, ropCHHUs.

HaxoxnaeHnue B mnpupone. CnocoOb1 MOJIYYCHHA U MPUMCHCHUC aJIKAHOB.

Huxnoankansl. O0mmas Gopmyna, HOMeHKIaTypa U u3omepus. OCOOCHHOCTU CTPOEHUS H
XUMHUYECKHX CBOMCTB MaiblX (IHUKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LMKIIOTICHTAaH,
[IUKJIOTEKCaH) MUKIoATKaHOB. CriocoObI OJYyYEeHHS ¥ IPUMEHEHHE ITUKIIOAIKAHOB.

Anxensl. ['oMonoruueckuit psij ankeHoB, oomas Gpopmyiia, HOMEHKIATYpa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, Sp’-TMOpPUAM3AIMsA aTOMHEIX opOuTaneii

yraepona, O - u T -csasu. CTpyKkTypHas 1 reomeTpudeckas (uc-TpaHc-) nsoMepusi. Pu3ndecKue



CBOMCTBA aJIKEHOB.

XUMHUYECKHUE CBOWCTBA: pEaKlUMH MPUCOCIWHEHHUS, 3aMEUICHUs B A -ronosxeHue npu
JIBOMHOW CBsA3M, TNoJuMepu3zanuu U okucieHus. IlpaBuino MapkoBHukoBa. KadyecTBeHHBIE
peakuyu Ha IBOWHYIO CBS3b.

Crioco0b1 IMOJIYYCHHA U IPUMCHCHUC aJIKCHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpspKeHHbIE, H30IUpoBaHHbIe). OCOOEHHOCTH
SJIEKTPOHHOTO CTPOCHUSI W XUMHUYECKUX CBOMCTB COINPSOKEHHBIX JWeHOoB, 1,2- u 1,4-
npucoenunenue. [lomumepusanus conpsiKeHHbIX TueHoB. CrocoObl MONTyYeHUsI U TPUMEHEHUE
aJIKaJE€HOB.

Anxusbl. ['OMOIOTHYECKUH psAZl aTKMHOB, 00IIas (hopMyia, HOMEHKIATypa U U30MEpPHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. usnyeckue CBOWCTBA AIKMHOB.

XHUMHYECKUE CBOMCTBA: pEaKUUU NPUCOCAUHEHHUS, IUMEpPU3AlMU M TpUMEpHU3aluH,
okucieHusa. KHCIOTHbIE CBOMCTBA aQJIKWMHOB, HMEIOMIMX KOHLEBYK) TPOWHYIO CBS3b.
KauecTBenHble peakliiy Ha TPOMHYIO CBSI3b.

CriocoObl MoTy4eHus! ¥ IPUMEHEHUE ATKUHOB.

ApomMaTtudeckue yrieBoaopoasl (apeHsl). ['oMonoruueckuit psa apeHoB, obmas dhopmyna,
HOMEHKJIaTypa U M30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OEH30J1a.
®du3nyecKue CBOWCTBA apEHOB.

XUMHUYECKUE CBOMCTBA OEH30JIa U €ro IOMOJIOTOB: PEAKLUU 3aMEIICHUS B OCH30bHOM
KOJIBLIE U YTJIEBOJOPOIHOM pajiuKaie, peakiii IPUCOeANHEHUS, OKHCICHHE TOMOJIOTOB OEH301a.
[IpencraBienne 06 OpUEHTHUPYIOLEM JEHCTBUH 3aMECTUTENEH B OEH30JIbHOM KOJIbIIE Ha IPUMeEpe
QIKWIBHBIX PAJMKaJIOB, KapOOKCHIBHOM, T'MIPOKCUIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB
raJIOTeHOB.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTuposa. [Tomumepusarus crupona.
CriocoObl TTOTy4eHHS! U IPUMEHEHUE apOMaTHYECKHUX YTIIEBOIOPO/IOB.

[Tpuponnsiit ra3. IlomyrHele HedTsHbIE ra3el. HegTh n ee mpoucxoxiaenue. KameHHbIH
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

CrocoObl mepepaboTKu HEPTH: MEPETOHKAa, KPEKUHT (TEPMHUUYECKUN, KaTaTUTHUECKUN),
pudopMUHT, THPOIH3. [IpoTyKTHI TepepaboTKku He()TH, X TPUMEHEHHE B IPOMBIIIUICHHOCTH U B
ObITY.

I'emermueckas CBA3b MCXKIY pa3JIMYHBIMU KJIaCCaMU YIJIEBOJOPOJ0B.

DNEeKTPOHHOE CTPOCHUE TaJOTeHIPOU3BOJHBIX YIJIeBOAOPOAOB. Peakuuu 3ameneHus
rajoreHa Ha TUIApoKcorpymmy. JledcTBME Ha TalOreHIPOU3BOAHBIE BOJHOTO M CIHPTOBOTO
pacTBopa uienoun. BzanmonencTere QurajgoreHaakaHoB ¢ MarHueM U HMHKOM. Mcnonb3oBanue
raJIOT€HITPOU3BOIHBIX YIIIEBOJIOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPraHUIECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3Y4YEHHs BELIECTB W MX IPEBpAICHUN: H3y4EeHUE
(bu3nYECKUX CBOMCTB YIIIEBOAOPOJOB (PACTBOPUMOCTE), KAUECTBEHHBIX pEaKLUil YIIIeBOAOPOIOB
pa3IMYHBIX KiaccoB (oOeclBeunBaHWE OPOMHOW WM MOJHOW BOJBI, pacTBOpa IepMaHraHara



KaJusi, B3aUMO/JICHCTBHUE alleTUIICHA C aMMUAYHBIM pacTBOPOM okcuaa cepedpa(l)), kaduecTtBeHHOE
oOHapyKeHHe yTriepoJa ¥ BOJOpPOJAa B OPraHMYECKUX BEUICCTBAX, IMOJNyYCHHE JTHICHA W
W3YYCHHE €ro CBOWCTB, O3HakomiieHue ¢ kouieknusmu "Hedts" u "VYromp", ¢ obOpasnamu
IUIACTMACC, KaydyKOB M PE3WHBI, MOJCIUPOBAHHE MOJIEKYJ  YIJICBOAOPOAOB U
raJIOTeHIPOU3BOHBIX YIIIEBOIOPOJIOB.

118.6.1.3. Kucnopoacoaep:xaiiye opraHu4ecKue COeTMHEHU.

[IpenensHble ogHOaTOMHBIE crnUpThl. CTpoeHue MoJieKyn (Ha IHpUMEpe METaHolIa U
sta”ona). ['omonornueckuit psa, odmas popmyia, H30Mepus, HOMEHKIATYypa U KJIacCU(PUKALUA.
®usnyeckue CBOICTBA NPEIECNIbHBIX OJHOATOMHBIX CHOUPTOB. BomopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CITUPTOB.

XUMHUYECKUE CBOMCTBA: PEAKLMU 3aMEILEHHUS, IETUIPATALIMN, OKUCIICHHS, B3AUMOJAECHCTBUE
C OpPraHMYeCKUMHU U HEOPraHM4YeCKUMHU KHUCJIOoTamMHu. KauecTBeHHasl peakius Ha OJIHOATOMHbBIC
cupthl. JleiicTBue STaHONAa M METaHOJAa Ha OpraHm3M uenoBeka. CIOCOObI TMONYYCHHS U
MIPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3upel, HOMEHKIaTypa U H3oMepusi. OcoOeHHOCTH (PU3UYECKUX U XUMHYCCKHUX
CBOWCTB.

MHoroatoMHBIS CIIMPTBI - OTUJICHIJTIMKOJb W TJIHLCPHH. dusznyeckne U XUMUUYCCKHUC
CBOMCTBA: pCaKlluyu 3aMCIICHHA, B3aI/IMO,Z[eI>'ICTBI/Ie C OpraHM4YeCKMMH H HCOPraHH4YCCKUMHU
KHCJIIOTaMHM, KauCCTBCHHAsA pPCaKIHdA Ha MHOI'OATOMHBLIC CIIMPTHI. HeﬁCTBHe Ha OpraHu3m
yesoBeka. CrocoObl MMOJIy4CeHHA U MPUMCHCHUC MHOI'OATOMHBIX CIIMPTOB.

®enon. CTpoeHHE MOJICKYIIBI, B3AUMHOE BIUSHUE THIAPOKCOTPYIIIBI U OCH30JIBHOTO Spa.
Ouznyeckue cBoicTBa (penoma. OCOOCHHOCTH XUMHYECKHX CBOWCTB (eHona. KadecTBeHHbIE
peakiuu Ha ¢enon. Toxcuunocts ¢denona. CrocoObl TONydeHHS W TpUMEeHeHue (eHona.
®enondopManbaeriuaHas cCMoa.

KapOoHumnbpHble COEOUHEHHUS - albJAETUABl M KETOHBl. DJIEKTPOHHOE CTPOEHHUE
KapOOHMJIBHOM rpymnmbl. ['oMojoruuyeckue psijibl albJeruaoB M KETOHOB, oOmias ¢opmyina,
MU30MepUs U HOMEHKIIaTypa. PU3NYECKUE CBOMCTBA AJIbIETU0B U KETOHOB.

XHUMHYECKHE CBOMCTBA AIBACTUAOB W KCETOHOB: PCAaKIMU IMPUCOCAUHCHUA. Okucnenue
AIbACTUAOB, KAYC€CTBCHHBIC PCAKIWHW HA aJIbACTUABI. CriocoOb! MOJIYUCHHUS W NPUMCHCHHC
AJIbACTUOB U KCTOHOB.

OAHOOCHOBHBIE TpeJelbHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHUCHOT. M3omepuss m HoMmeHkiartypa. Du3MuUecKHe CBOMCTBA OJHOOCHOBHBIX
MpEaACIbHBIX Kap6OHOBI)IX KHCIIOT. BO}IOpO}IHLIe CBsA3H MCXKIOY MOJICKYJIaMU Kap6OHOBBIX KHCIIOT.

XHWMHUYECKHE CBOMCTBA: KHUCIIOTHEIE CBOﬁCTBa, peaKku-d BTCpI/I(I)I/IKaL[I/II/I, pcaknuun ¢
Y4aCTUEM YTJICBOAOPOAHOI'O paaudKaia.

Oco6eHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI.
[ToHsiTHEe 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT - CJIOKHBIX dpHUpax.

MHuorooOpa3ue KapOOHOBBIX KUCIOT. (OCOOEHHOCTH CBOWMCTB  HENpPEJENbHBIX U
apoOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKApPOOHOBBIX KHCIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT.
[IpencraBuTenu BBICIIMX KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMHUTHHOBAS, OJECHMHOBAsS
KUCI0Thl. CrIocOObI MOTYYeHHs U TPUMEHEHHE KapOOHOBBIX KHCIOT.



Crnoxuble 3¢upbl. ['omonornueckuit psia, obmas Gopmyna, u3oMepus U HOMEHKIIATYpA.
Du3nyecKnue 1 XMMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

Kuper. Crpoenne, ¢puznveckue ¥ XUMHUYECKHE CBOMCTBA JKMPOB: THIPOJIN3 B KHUCIOW H
1mea049Hoi cpee. OCOOEHHOCTH CBOWCTB KMPOB, COAECPIKALIMX OCTATKH HEIPEISIIbHBIX )KUPHBIX
KUCHOT. KUpbl B IPUPO/IE.

MpL1a kak conu BeICIIMX KapOGOHOBBIX KHMCIIOT, HX MOIOIIEE ASHCTBHE.

OO6miass xapaktepuctuka yrieBojgoB. Kiaccudukauus yrieBogoB (MOHO-, IU- U
MOJIMCaXapHU/IbI).

Monocaxapusl: II0K03a, (GpykTo3a. PU3nUecKre CBOWCTBA M HaXOXKJICHHUE B MPHUPOJIE.
dorocunres.

XHUMHYECKHE CBONCTBA T'IIOKO3bI: pcaKkiun ¢ y4aCcTuem CIIMPTOBBIX U aﬂbﬂeFHI{HOﬁ rpyiii,
CIIMPTOBOC W  MOJIOYHOKHCJIOC 6pO)KeHI/Ie. HpI/IMeHeHI/Ie TJIIOKO3bI, €€ 3Ha4YCHHUC B
KUBHCACATCIIBHOCTH OpIraHu3Ma.

I[I/Icaxapm[m: caxapo3a, MajbTO3a. BoccranapiauBaromme W HEBOCCTAHABIHMBAIOIINC
Jucaxapubl. FI/II[[)OJ'II/IS AucaxapuaoB. Haxoxnaenue B Ipupoac U IpUMCHCHUC.

[Tonucaxapuapl: Kpaxmai, TJIMKOT€H U Leuioso3a. CTpoeHre MakpoOMOJIEKYJ Kpaxmana,
[JIMKOTeHA U IEJUTI0103bl. DU3nYecKe CBOMCTBA KpaxMalia U LeJUTI0JI03bl. XUMUYECKHE CBOMCTBA
Kpaxmaja: THIpOJIM3, KaueCTBEHHAs peaklys ¢ MOJO0M. XMMHUYECKHE CBOMCTBA LIEJUIOJIO3bI:
TUAPOIN3, ToydyeHre 3(UpoB Letono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MIETK).

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BELECTB M HUX IPEBPAIICHUN: PaCTBOPUMOCTH
Pa3IUYHBIX COIUPTOB B BOJIE, B3aUMO/IEHCTBUE 3TAHOJA C HATPUEM, OKHUCIIEHHE ITHIIOBOTO CIIUPTA
B QJIBJETHU]] HA PACKAJICHHON MEIHOW IPOBOJIOKE, OKHCIEHUE ITHJIOBOTO CIHUPTA JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIOB), KAYECTBEHHbIE PEAKLIUU Ha aJIbJIETHIbI (C
ruapokcuaoM auammuHcepebpa(l) u  rumpokcumom wmenu(Il)), peaknus raunepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa Tir0K03bl ¢ ruapokcunom meau(ll), B3aumozaelcTBue Kpaxmaia ¢ HOJIOM, pelIeHHE
AKCIEPUMEHTAIbHBIX 3a/1a4 1o TemaM "CrupTtsl U ¢enomnsl", "KapOoHoBble KUCIOTHI. Cll0XKHbBIE

3¢upsr".
118.6.1.4. A3oTcoaepkaiiiue OpraHudecKrue COeTMHEHUSI.

AMUHBI - OpraHMyecKue Npon3BoiHbIe aMMuaka. Knaccudukanus aMuHoB: anupaTuueckue
U apoMaTH4eCKHe; TIepBUYHbIEe, BTOPUYHBIE U TpeTHuHble. CTpoeHHe MOJeKyJ, o0mias popmyia,
U30MepHUsi, HOMEHKJIAaTypa U (pu3nMueckre CBOWCTBA. XUMHYECKHE CBOWCTBA alu(paTHUECKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AIKWJIMPOBAHUE, B3aUMOCHCTBUE IEPBUYHBIX AMUHOB C a30TUCTON
KHCI0TON. CON aJIKMIIAMMOHHS.

AHnnuH - OpeACTAaBUTCIIb aMUHOB apOMATUYCCKOIO pdaa. CTpOCHI/IC a"HulnHa. B3auMmHoe
BJIMAHUC T'PYIIII aTOMOB B MOJICKYJIC aHHJIMHA. Oco0EHHOCTH XMMHYECKHX CBOMCTB aHWJIMHA.
KauecrBeHHEIC pPCaKnuu Ha aHWUJIVH.

Croco05b1 MOJIY4YCHHUA W NPHUMCHCHHC a.]'H/I(baTI/I‘-IeCKI/IX AMUHOB. HonyquI/Ie aHWJINHaA U3
HUTPOOEH30171a.

AMWHOKHUCIIOTHI. HOMCHKHaTypa H HU30MCpHUH. OTIIeJ'IBHLIe npeaACTaBUTCIIN a-



AMHMHOKHCIIOT: TIHUIMH, aJJaHuH. OU3NJecKue CBOMCTBA aMHHOKHCIOT. XMMHUUYECKHE CBOICTBa
aMUHOKHCIIOT Kak aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHH, PEaKIus TOJUKOH/CHCAIINH,
oOpa3zoBaHHe MENTUIHON CBs3U. buonormyeckoe 3HaUeHHUE aMUHOKHUCIOT. CUHTE3 U TUIAPOJIU3
MIEIITHIOB.

Benxu kak nmpupoabie noauMepsl. [lepBuyHast, BTOpuYHas ¥ TPETUYHAS CTPYKTypa OCIIKOB.
XuMHUECKue CBOMCTBA OENIKOB: THAPOIIN3, IeHATypalysl, KAUeCTBEHHbIE PEaKLIMU Ha OEJIKH.

DKcIepUMEHTAIbHBIE METO bl U3YYEHUS BEIIECTB U MX MTPEBPAILEHHI: pacTBOpEHHE OCIKOB
B BOJE, JCHaTypauus OEIKOB IpU HAarpeBaHWHU, LIBETHbIE peakUUM Ha O€JIKM, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a7ad 10 TemaM "A30TCOAep)Kalllue OpraHMYECKHE COEIMHEHUs" U
"Pacnio3HaBaHKe OpraHUYE€CKUX COCAUHECHUM".

118.6.1.5. BbICOKOMOJIEKYIISIPHBIE COEAMHEHMUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPDHBIX COCIUHEHUH: MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CPEIHSs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BICOKOMOJIEKYJISIPHBIX COSAMHEHUH - MONMMEepU3aLus 1 MOJMKOHIEHCALIUS.

HOJH/IMepHBIe MaTcpHraJibl. IImacTmacchr (HOJII/IBTI/IJ'IGH, IMOJIMITPOITHUJICH, ITOJIMBUHUJIXJIOPU,
HOJUCTUPOJI, HOTUMETHIMETaKpUIaT, MOJIMKapOOHAThI, MOJUATUICHTepedTanaT). Y TUIN3alus U
nepepaboTKa IIacTUKa.

OnactoMepbl:  HaTypallbHbIH  KaydyK, CHHTETHYEeCKME Kaydyku (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIH, U30IIPEHOBBIN). Pe3una.

Bonokna: HatypanbHbIe (XJIOMOK, IIEPCTh, LIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIaBCaH).

9KCHepI/IMCHTaJ'H>HBIe MCTOAbI M3YYUCHUS BCIICCTB U HX npeBpameHI/Iﬁ: O3HAKOMJICHUE C
06pa3uaMH NpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH, IIIAaCTMACC, Kay4YyKOB, PCHOICHUC
SKCHICPUMCHTAJIbHBIX 3a/1a4 11O TEME "Pacno3naBaHue miacTMacc U BOJIOKOH".

PacueTHbIE 3a/1a49N.

Haxoxxaenune MoiekyasipHOi (GopMyibl OPraHMYECKOTo COEUHEHHUS TI0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
COeMHEHUs 1o Macce (00beMy) MPOTYKTOB CrOPaHUs, [0 KOJIMYECTBY BelllecTBa (Macce, 00beMy)
IPOAYKTOB pEaKUUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHHE CTPYKTYpHOU (opMyIibl
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
OIIPECIICHUE TOJIH BBIXOZA MPOIYKTa PEAKLIIUU OT TEOPETUIECKH BO3MOXKHOTO.

118.6.1.6. MexnpenMeTHbIE CBSI3U.

Peanusanus MexXnpeIMETHBIX CBSI3€M NPU U3Y4YEHUM OpraHudeckor xumuu B 10 kimacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATUH, IPUHATHIX B OTAEIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT' 0 [IUKJIA.

OO1re ecTeCTBEHHO-HAYYHBIC MIOHATHUS: SIBJICHUE, HAYYHBIN (PaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHUHTE3, Kiaccu(ukaus, HaOIIOJEeHNEe, HW3MEPEHHE, OJKCIEPUMEHT, MOJENb,
MO/ICJIUPOBAHUE.

duznka: Marepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIA, YHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, TeNo, 00bEM, arperaTHOe COCTOSHHE BElLIecTBa, (PM3UUYECKUE BETUUMHBI, €IUHUIIBI



HU3MCPCHUSA, CKOPOCTh, SHCPIUd, Macca.

buonorus: kieTka, opraHu3M, 3KocucTeMa, Onocdepa, MeTadOaUu3M, HACIIEICTBEHHOCTb,
aBTOTPOHBIA M TeTepOTPOHBIM TUN MHUTaHUS, OpoXeHHe, (HOTOCHUHTE3, IbIXaHUEe, OeJKH,
YIJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMECHTEHI.

I'eorpadust: mosne3Hble HCKOIAEMBbI€, TOILIUBO.

TexHoorus: IMUIICBBIC IMPOAYKTHI, OCHOBBI PAllMOHAJIIBHOT'O IMUTAHUA, MOIOIHUE CPCACTBA,
MaTCpHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

118.7. CopepxxaHue oby4yeHuna B 11 knacce.

118.7.1. O0mas u HeopraHudecKast XUMHSI.

118.7.1.1. TeopeTuueckre OCHOBBI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHYECKHIA 31eMeHT. M30TorbI.

CrpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UUCIIA. DHEPreTUUECKUE YPOBHU U
HoAypoBHH. ATOMHBIe opbOutanu. Knaccudukaums xuMuueckux sjiemeHtoB (s-, p-, d-, f-
arIeMeHTHl). Pactipenenenue 3IeKTpOHOB M0 aTOMHBIM OpOUTAIISIM. DJIEKTPOHHbBIE KOH(PHUTypauu
aTOMOB JIEMEHTOB II€PBOIrO - YETBEPTOTO MEPUOI0B B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHHH,
AIIEKTPOHHBIE KOH(UTYPALIU HOHOB.

9HeKTp00TpI/IHaTCJ'IBHOCTB .

[lepnonnueckuin 3akoH u llepuommueckas cucremMa XuMuYecKux osnemeHToB J[.M.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepmonmyeckold CHUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HWMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menzaeneesa.

XuMHueckass CBA3b. BHUIBI XMMHUYECKON CBSA3M: KOBAJICHTHAs, MOHHAsA, METa/UIMYecKas.
Mexanu3mbl 00pa30BaHUs KOBaJIEGHTHOW CBSI3M: OOMEHHBIN U JOHOPHO-AKIENTOPHBINA. DHEPrus U
JUIMHA cBsA3M. [losApHOCTB, HANpPaBIEHHOCTh M HACBHIIAEMOCTh KOBAJIEHTHOW cBsA3M. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOCHHEM (Ha MPUMEPE COEANHEHUN JIEMEHTOB BTOPOTIO EPHOA).

[IpeacraBnenne o0 KOMIUIEKCHBIX coenauHeHHsiX. (CocTaB  KOMIUIEKCHOTO — HMOHA:
KOMILJIEKCOOOpa30BaTeNb, JUTAHABL. 3HAYE€HHWE KOMIUIEKCHBIX coenuHeHud. [loHstue o
KOOPJAMHALIMOHHON XHUMUH.

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTpOEHHUS. THIbl KPUCTATTMUYECKHUX
pEIIETOK (CTPYKTYp) U CBOMCTBA BELECTB.

[lonsitTne o paucnepcHbIx cucreMax. McrunHble pacTBOpbl. CHocoObl  BBIpaXKEHUS
KOHILICHTpAllUd PACTBOPOB: MaccoBas JOJSA BEILIECTBA B PACTBOPE, MOJIApHAs KOHLIEHTpaLUs.
HacpleHHbIe 1 HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamtornaparsl.

Knaccmbmcauml U HOMCHKJIaTypa HCOPraHUYCCKHUX BCIICCTB. TpI/IBI/IaJIBHBIC Ha3BaHUA
OTACIBHBIX HpeﬂCTaBHTeHeﬁ HCOPTaHNYCCKUX BCIICCTB.



Knaccugukanus XMMAYECKUX peakluii B HEOPraHWYECKOH U OPraHn4ecKoil XUMUU. 3aKOH
COXPAaHEHHs MACChl BELIECTB; 3aKOH COXPAHCHMs M IPEBPAILCHUS DHEPTHU IPU XMMHUYECKHX
peakuusax. Termmosbie 3 (HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKOpOCTB XHUMHYCCKOHN p€aKknuu, €€ 3aBUCUMOCTDb OT pa3JIMYHBIX (baKTOpOB. I'omorennsie 1
TCTCPOTCHHLIC PCAKIIUU. Karanus n KaTaJIn3aTOpPhI.

OO6paTtumbie 1 HEOOpaTUMBIE peaklMi. XuMudeckoe paBHoBecre. PaKkToOpbl, BIUAIOIINE Ha
MOJIOKEHUE XHMMHMUYECKOTO0 PaBHOBECHs: TeMIlepaTypa, JaBJIEHHE M KOHIICHTPALlMM BELIECTB,
ydacTByronux B peakiuu. [Ipunnun Jle llarenbe.

Onexkrponutuyeckas auccormanus. CuibHble W crnadble  37ekTponuThl.  CTeneHb
mucconranuu. Cpena BOAHBIX PAacTBOPOB: KHUCJIOTHasl, HEWTpabHasl, 1enodHas. BogopoaHslii
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiyu nonnoro ooMena.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKIuu. Crenenpr okucineHusa. OKUCIHTENIF H
BOCCTaAaHOBHUTCIIb. HpOLICCCI)I OKHCIICHHS M BOCCTAaHOBJICHHUS. BaxHeuIllne OKHUCIUTEIN U
BOCCTaHOBUTENIU. MeToJ QJICKTPOHHOI'O OajaHca. BJ'ICKTpOJ'H/IS pacTBOPOB M PaCIlJIaBOB BCIICCTB.

DKCIEPUMEHTAIBHBIE METOIbl M3YyYEHHUS BEIIECTB M MX TMPEBpAICHUMN: pPa3IoKEeHHE
MEepOKCHUIa BOJOpPOJa B MPUCYTCTBUU KaTallM3aToOpa, MOJENIU KPHUCTAJUIMYECKUX PEIIETOK,
IIPOBEJCHUE peakUuii HMOHHOTO OOMEHa, OIpeleleHHe Cpelbl pPacTBOPOB C IOMOIIbIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEeaKIuu 1
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHSI.

118.7.1.2. Heopranuyeckas XuMus.

[Tonoxenne HemerasoB B Ilepuogudeckor cucreMe XUMHMYECKUX 3ieMeHToB J[.M.
MenpeneeBa M OCOOCHHOCTH CTpOEHHsT HX aToMoB. (Pu3nyeckue CBOWCTBA HEMETAJIOB.
AnoTponusi HEeMeTauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bogopon. Ionydenue, ¢usnueckue U XUMUYECKUE CBOMCTBA: PEaKIMU C MeTaljJaMH U
HEMETaJNIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ MApUABI.

lanorensl. Haxoxxnenue B mpupojie, COcoObl MOTy4YeHUs, PU3NUYECKUE U XUMUYECKUE
cBoiicTBa. ['asioreHoBOIOpObl. BakHelme KHCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble U MPOMBIIITIEHHBIE CIIOCOOBI TOTYYEHHS ranoreHoB. [IprMeHeHne rajJoreHoB 1 ux
COCTUHEHUN.

KI/ICHOpO)I, O30H. Ha60paTopHHe U TIPOMBIIIJICHHBIC CITOCOOBI MMOJIYYCHHUA KHUCIIOpOAaA.
duszndeckre U XUMHISCKHUE CBOIICTBA U IMPUMCHCHHUEC KUCTIOpOaa U O30HA. OKCI/IJII)I " IICPOKCUABI.

Cepa. Haxoxnenue B mpupojie, Clioco0bl MoTy4YeHus, (PU3nUecKrue U XUMHUECKHUe CBOWCTBA.
Ceposogopon, cynsdunbl. Oxcup cepri(1V), okcun cepri(VI). CepHucras u cepHas KUCIOTBI U UX
conu. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHL. [IprMeHeHne cephl U ee COeMHEHHIA.

A3zot. HaxoxaeHnue B mpupoe, crnocoObl HoyueHus, pusndeckre 1 XMMHUeCKUe CBOMCTBA.
Ammuak, HUTpUAbL. OKCHIBI a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX coyid. OcoOeHHOCTH
CBOMCTB a30THOM KHCIIOTHL. [[puMeHeHne a30Ta 1 ero coeTMHeHU. A30THBIE YI00pEHHUSI.

®ochop. Haxoxmenue B mpupone, CHocoObl MONy4deHHs, (QU3MUECKUEe U XUMUYECKUE
cBorictBa. Dochuast u pocun. Oxcuast hochopa, hochopHas kuciaora u ee conu. [Ipumenenue
docdopa u ero coequnenuii. DocopHsie ynoOpeHUs.



VYraepon, HaxoxxJeHue B mpHpone. AJuioTpomnHble Moaudukanuu. dusnueckue u
XHMHUYECKHE CBOMCTBA IMTPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepoaa(ll), okcua
yraepona(lV), yronpHas kuciaora u ee coiau. AKTUBUPOBAHHBIM yroiyb. [IpumeHeHne mpocThix
BElIEeCTB, 00PAa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHHIA.

Kpemuuii. Haxoxnenue B mpupoze, CrIOCOOBI MONydeHHs, (U3NYECKHe M XUMHUYECKHUE
cBorictBa. Okcua kpemuusA(IV), kpemMHUEBass KUCIOTA, CUIMKATHL. [I[puMEeHEHHE KPEMHUS U €ro
coenuHeHuil. CTEKI0, €ro MoJly4eHHe, BUAbI CTEKIIA.

IlonoxeHne MeTaIOB B Hepnonnqecxoﬁ CHCTEME XMMHUYECKHX 3eMeHTOB. OcoOeHHOCTH
CTPOCHUS BJICKTPOHHBIX 000J104€K aTOMOB METAJLJIOB.

O6mume ¢uznveckue CBOMCTBA METAIOB. [IpuMeHeHHWe MeTaloB B OBITY M TEXHHUKE.
CIutaBbl METAILJIOB.

DNEeKTPOXUMHUUYECKUH psa HanpsbkeHUH MeTayuioB. OO0mue criocoObl MOJyYeHHsT METaJLIOB!
TUAPOMETAJUTYPrisi, MUPOMETAIUTYPrus, dJeKTpoMeTatyprus. [loHsTHE 0 KOPPO3UU METAILIOB.
Crioco0b!I 3a1UThl OT KOPPO3UH.

OObmas xapaktepuctuka MerawioB [A-rpynmnel Ilepuoanueckoil cUCTEMBl XMMHUYECKHUX
sneMeHToB. Hatpuil u xanuit: nonydenue, Gpu3nveckue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE
IIPOCTHIX BEUIECTB U UX COCAMHEHUM.

OObmas xapaktepuctuka metamnioB IIA-rpynnel Ilepuoguueckoil cucTeMbl XUMHYECKUX
9JIEMEHTOB. MarHuii ¥ KajblMi: TIOJTy4YeHue, (GU3NIecKre 1 XUMUIECKHUEe CBOMCTBA, IPUMEHEHNE
IPOCTBIX BEIIECTB U UX COeTUHEHUH. JKeCTKOCTh BOJIbI M CIIOCOOBI €€ YCTPaHEHHUS.

AnroMuHUE: TIONy4YeHHe, (U3MUYECKHe M XMMHUYECKHE CBOICTBA, MPUMEHEHHE IPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHbIe CBOICTBa OKCHIA M THUAPOKCHIA ATIOMHUHMUA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTayuioB mnoOouHslx mnoxarpynn (b-rpynm) Ilepuonnyeckoit
CUCTEMBI XUMHYECKUX JIEMEHTOB.

Du3nyeckue 1 XMMUYECKHE CBOMCTBA XpoMa U €ro coeMHEHUH. OKCHUIbl U TMIPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TosrydyeHne u npuMEHEHUE XpoMa.

Ou3nyeckue M XHMUYECKHE CBOMCTBAa MapraHila W €ro COeIUHEHWW. BaxnHenmue
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [Tepmanranar kanus,
€r0 OKHUCIIUTETbHBIE CBOWCTBA.

Ouznyeckue U XMMHUYECKHE CBOWMCTBA Keje3a U ero coequHeHui. OKCUAbI, THAPOKCUIBI U
commm xkene3a(ll) u xeneza(Ill). [lonmyduenne u npuMeHeHHE Keje3a U ero CIIJIaBOB.

PuU3NYECKUE U XMMUYECKHUE CBOMCTBA MEIU U €€ coeanHeHUN. [lonyduenue u npumeHenmue
MEIU U €€ COeIUHEHUN.

I_II/IHKI MOoJIy4YCHHEC, (1)I/IBI/II-ICCKI/IC 1 XMMHYECKHE CBOIMCTBA. AM(bOTCpHBIe CBOMCTBaA OKCHJa n
TUAPOKCHUIA HMHKA, THAPOKCOKOMITJIICKCHI [IMHKA. HpI/IMeHeHI/Ie OUHKa U €10 COG}IHHeHI/Iﬁ.

DKcIepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB M UX MPEBPALICHU: H3yuyeHre o0pas31ioB
HEMETaJJIOB, TOpeHHe cepsl, (pocdopa, xene3a, MarHus B KUCIOPOJE, U3y4CHHE KOJUIEKIIUU
"MeTtanisl U CIUIaBbl", B3aUMOJICHCTBUE LIEJIIOUYHBIX M IIEJIOYHO3EMENBHBIX METAUIOB C BOJOU



(BO3MOHO HCIIOIb30BAHKE BUACOMATEPUAIIOB), B3aUMOICHCTBUE LIMHKA U JKeJie3a C pacCTBOpaMu
KHCJIOT W IIEN0YeH, KaueCTBEHHBIC PEaKIIMK Ha HEOPTraHWYECKHE aHWOHBI, KaTMOH BOJOpOa U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE THAPOKCUIOB AIIOMUHUS U IIMHKA C paCTBOPaMH KHUCIIOT U
1IEJI0YEeH, pelIeHrne SKCIIEpUMEHTaIbHBIX 3a1a4 1o TeMam '"["anorenst”, "Cepa u ee coequHenus ",
"A3or u ¢dochop u ux coemuHenus", "Mertaiuibl THAABHBIX nmoarpymm”, "MeTamasl TOOOYHBIX

noarpynm'.
118.7.1.3. XuMus U KHU3Hb.
Posb xumum B 00€CIIeYeHUN YCTOMYMBOTO PA3BUTHS YCIIOBEYECTBA.
[ToHsTHE O HAYYHBIX METOAAX TO3HAHUS U METOJIOJIOTUY HAYYHOTO UCCIICIOBAHUSI.

HayuHble mpuHIUIIBI OpraHu3aluy XMMHUYECKOr o MPou3BoIcTBa. [IpoMbliiieHHbIE CLIOCOObI
[OJIyUYEHUs] Ba)XKHEWIIMX BEUIECTB (HAa IMpPUMEPE IPOU3BOJCTBA aMMHAKA, CEPHOM KHCIOTHI,
MeTaHosa). lIpombllieHHBIE CMOCOOBI TMOJYYEHHUS METAUIOB M CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKpY)Kaloliel cpeapl W ero mnocineAcTBusa. Ponb xumuu B oOecrieueHUU
SHEPreTU4ecKOoi Oe30MacCHOCTH.

Xumusi U 370poBbe uenoBeka. JlekapcTBeHHble cpeacTtBa. [lpaBuia HCMOIB30BaAHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTHH METUIUHBIL.

XUMUS MUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBLIE J00aBKU. PoJIb XMMHH B 00ecIieueHUH
[MHUILEBON OE30IIaCHOCTH.

Kocmernueckne m mapdromepHbie cpeactBa. beitoBas xmmus. [lpaBmiia Ge3omacHOTo
UCIIOJIb30BaHUS MpenapaToB OBITOBOM XMMUU B MIOBCETHEBHOMN JKHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENIbHbIE MaTepHUalIbl (IEMEHT, OETOH).
Xumus B celIbCKOM X03siiicTBe. Opranndeckrue 1 MUHEpaibHbIe y100peHHU .
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKH, CTEKIIO, KEpaMHUKa.
PacuerHsble 3anaun.

PacdeTsl: MacchI BemecTBa Win 00beMa ra3oB 10 H3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00beMy OJHOTO W3 YYacTBYIOIIMX B peakIUM BEIIEeCTB, Macchl (00beMma, KOJIMYeCTBa
BEIIECTBa) MPOJYKTOB pPEAKIMH, €CIU OJHO U3 BELIECTB HMMEEeT NpUMECH, Macchl (00beMa,
KOJINYECTBA BEIECTBA) MPOAYKTa pEakiMM, €ClIM OJHO U3 BEIIEeCTB JIaHO B BUJIE pacTBOpa ¢
ONPEAECICHHOM MacCOBOW JOJE€H PAaCTBOPEHHOIO BEHIECTBA, MACCOBOW JIOMM W MOJISIPHOU
KOHIIGHTPAllMM BEIIECTBA B PACTBOpE, JOJHM BBIXOJA IMPOAYKTAa PEAKIMH OT TEOPETHUECKH
BO3MOYKHOTO.

118.7.1.4. MexnpeamMeTHbIE CBSI3H.

Peanuzanus MexImpeIMETHBIX CBSI3eH MpU U3y4eHUH O0IIel 1 HeopraHnueckoi XxuMuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATHH, TaK
Y TIOHATUH, IPUHSTBIX B OTJEIBHBIX NIPEAMETAX €CTECTBEHHO-HAYYHOTO [TUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MIOHSATHUS: SIBIICHUE, HAYYHBIN (PaKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaJu3, CUHTE3, Kiaccu(ukanus, MEepUOJAUYHOCTh, HAOIO/IEHWE, WU3MEpPEHUe, IKCIIEPHUMEHT,
MO/ieJ1b, MOJICIIUPOBAHUE.



®dusuka: marepus, MHUKPOMHUpP, MAaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, WOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEILECTBA, UICAIbHBIN ra3, (U3NYeCKUe BEIMUUHBI, €IMHUIIBI U3MEPECHHUS,
CKOPOCTb, HEPIrus, Macca.

Bbuomorusi: knerka, opraHm3M, OJKocHcTeMa, Ouochepa, MeTabonu3M, MaKpo- U
MHKPODJIEMEHTBI, OCJKH, XHPbI, YIJICBOIbI, HYKICHHOBBIC KHUCIOTBI, (PEPMEHTBI, TOPMOHBI,
KPYTOBOPOT BEILECTB U MOTOK SHEPTHU B SKOCUCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOIAeMBbIE, TOTINBO, PECYPCHI.

TexHosorus: XuMHUYECKast MNPOMBINIJICHHOCTb, MCTAJUIYPTHsA, CTPOUTCIIBHBIC MaTCpHAJIbI,
CENbCKOXO03ICTBEHHOE Opou3BOACTBO, IIHUIICBAA IMPOMBIIIICHHOCTD, (bapMaHeBTI/ILIeCKaH
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos, IMPONU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCpUaloB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTCXHOJIOI'HH.

118.8. [lnaHupyemble pe3ynbTaTbl OCBOEHUS MporpamMmbl MO XUMUU
(yrmyb6neHHbIN ypOBeHb) Ha YpOBHe cpefHero oouero obpasoBaHus.

118.8.1. ®I'OC COOQO ycranaBiauBaeT TpeOOBaHUS K pe3y/IbTaTaM OCBOCHUS 00y4arOIMMHUCS
IPOTPaMM CPEIHET0 O0IIero 00pa30BaHus: TUYHOCTHBIM, METAIIPEMETHBIM U TIPEIMETHBIM.

B coOTBeTCTBMM € CHCTEMHO-ICATEIBLHOCTHBIM TOJIXOJOM B CTPYKTYPE JHUYHOCTHBIX
pe3yabTaTOB OCBOEHUA IIpeaMeTa "XuMus'" Ha ypOBHE CPEIHETO 00IIET0 00pa30BaHuUs BbIICICHbI
CJICAYIOIIHME COCTABJISIOIINUE:

0CO3HaHUE O0YYAIOIIMMUCS POCCUMCKON Ipak1aHCKON UIEHTUYHOCTH;
TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEACIIEHUIO;
HaJIn4Yue MOTHBAIlUU K 06yqu1/Ho;

TOTOBHOCTb U CIIOCOOHOCTH O6y‘{aIOH_II/IXCSI PYKOBOACTBOBATHCA IPUHATBIMU B O6IJ.[CCTBC
npaBujIaM1 1 HOpMaMU MMOBCACHM,

HaJIMYUC IIPABOCO3HAHUA, JKOJIOTUYECKOM KYJbTYPBHI;
CIIOCOOHOCTH CTaBHTh EJI U CTPOUTH JKU3HCHHBIC ITJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHMs mpeaMera "XuMmus" oTpaxaroT cHOpMUPOBAHHOCTD
OTbITa [MO3HABATENBHON U MPAKTUYECKOM JeATEIbHOCTH 00yUaroluXcs B MPOIecce peann3auu
00pa30BaTeNbHON JAEATEIbHOCTH.

118.8.2. JluyHOCTHBIE  pe3yapTaTbl OCBOEHUs mpeaMera "Xumusa" — OTPakarT
c(OPMHPOBAHHOCT OIbITA MO3HABATEILHOM M MPAKTUUYECKOH NEATETbHOCTH OOydYaroUIMXcs B
Ipolecce pean3aluy 00pa3oBaTeIbHOMN IEATEIbHOCTH, B TOM YHCIIE B YAaCTH:

1) Tpa)XAaHCKOI'O BOCIIUTAHUA:

OCO3HaHHUs O0YYaIOUIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPSIKY;

ONpeACTaBICHUA O COOHAJIBHBIX HOpMax W IpaBHIaX MEXKINYHOCTHBIX OTHOIIEHUHA B
KOJIJICKTHUBCE,



TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEILHOCTU MPHU CO3JaHUU YUeOHBIX NMPOEKTOB,
pelIeHUH y4eOHBIX U [TO3HABATENbHBIX 33124, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI APYTHX
IPY aHAJIU3€ Pa3IMYHbIX BUJOB y4EOHOM NeATEIbHOCTH;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUSA:
LIEHHOCTHOT'O OTHOILLIEHUS K UCTOPUYECKOMY U HAyUHOMY HACJIEIUI0 OTE€YECTBEHHON XUMUH;

YBAKCHHUA K HNPOHCCCY TBOPUCCTBA B obnactu TCOpPHUHU M HNPAKTHYCCKOTO IMPUITOKCHUA
XUMHH, OCO3HaHHA TOIO, 4YTO JAaHHBIC HAYKHW €CThb pPE3YIbTaT MJIHUTCIbHBIX Ha6J'IIO,I[€HI/II71,
KPOMOTJIMBLIX OKCIICPUMCHTAJILHBIX ITOMCKOB, IIOCTOAHHOI'O TPYAa YUYCHBIX U IIPAKTUKOB,

UHTEpeca W IIO3HABATEIIbHBIX MOTHBOB B IIOJIYYCHUHM U IOCICAYIOLIEM aHAIIU3E
MH(pOpMaLUHU O MEPETOBBIX JOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBCHHOTO BOCIIUTAHUSA:
HPaBCTBCHHOI'O CO3HAHUS, STHUYCCKOI'0 IMMOBECACHUA,

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMUYCCKUMU SABJIICHUSAMU, U IPUHUMATD
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OHCHHUBATHL CBOC IMOBCACHHC W IIOCTYIIKH CBOUX TOBapI/IHleﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX W ITPABOBBIX HOPM M C YUYCTOM OCO3HAHUA HOCJICIICTBI/Iﬁ IMMOCTYIIKOB,

4) hopmupoBaHUS KYJIbTYPHI 3I0POBBL:

MMOHMMAHUS [EHHOCTEH 3J0poBOro u 0Oe30macHOro ooOpasza KWU3HH, HEO0OXOAMMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOmroieHnst TpaBuil Oe30macHOro oOpaIleHus ¢ BelecTBaMU B OBITY, IOBCEIHEBHOU
JKU3HH, B TPYI0BOM JIEATEILHOCTH,

IIOHUMaHWA NOCHHOCTU TMIpaBUJI HHAUBHUAYAJIBHOIO W KOJUICKTHBHOI'O 0e30macHoro
MOBCACHUS B CUTyAllUAX, YTPOKAOIIHNX 310POBBI0 U JKU3HU n}oz[eﬁ;

OCO3HaHHUS TOCJIEICTBUN U HENPUATUS BPEAHBIX NPUBBIYEK (YMOTPEOICHUs aJIKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) TpyIOBOTO BOCIIUTAHUS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATENbCKOW JEATEIbHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHUE€ B PEHICHUH MPAKTUYECKUX 3a7ad COIMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

HHTEpCCa K IMPAKTUYCCKOMY HU3YUYCHUIO HpO(I)CCCPIfI pas3jinyHoro poJa, B TOM YHCJIC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHWH 110 XUMHU,

YBaKEHHSI K TPYAY, JIOASIM TPY/Aa U pe3yJbTaTaM TPYyI0BOH e TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUYyAIbHON TPAeKTOPHUHU 00pa30BaHus, Oy IyIien



HpO(I)eCCI/II/I " pcajin3anu CO6CTB€HHBIX JKU3HCHHBIX IIJIAHOB C YUCTOM JIMYHOCTHBIX UHTCPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH I1eJIECOO0PA3HOr0 OTHOMICHHUS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TJI00aJBHOIO XapaKTepa 3KOJOTUYECKUX MpoOsieM, BIUSHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMAIIBHOM CPEIbL;

OCO3HaHHUA HGO6XOI[I/IMOCTI/I HUCIIOJIb30BaHUA ,Z[OCTI/I)KeHI/Iﬁ XUMHHU JJIs1 PEIICHUS BOIIPOCOB
palrOHAJIBHOI'O MPUPOAOIIOJIb30BAHNA,

aKTUBHOTO HEMNpUATUS ACHCTBUI, MPUHOCAIIMX Bped OKpYXalolled NpupoaHOu cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JNENCTBUI U IPeIOTBpAILATh UX;

HaJIN4YWA Pa3sBUTOr0 IJKOJOTMYCCKOrO MBIIJICHUA, 9KOJIOTHYCCKOM KYJbTYPBI, OIIbITa
ACATCIIbHOCTH 9KOJIOTUYECKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HMH B
H03HaBaTeJII)HOI71, KOMMYHHKaTHBHOI;'I n COHI/IaJII)HOfI IIPAaKTHUKCE, CIIOCOOHOCTH U YMCHHA aKTUBHO
IMPOTHBOCTOATH HACOJIOTUH XCMO(1)06I/II/I;

7) IEHHOCTH HAYYHOT'O MTO3HAHMUSL:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH H
00LIECTBEHHON IPAKTHUKH;

NOHUMaHMs CHeNM(PUKM XMMUU Kak HayKH, OCO3HaHHUs ee poiud B (HOopMUPOBaHUH
PalMOHAILHOIO HAYYHOT'O MBIIIIEHHS, CO3AAHUN LIEJIOCTHOTO MPEICTABICHHS 00 OKPYKaIOLIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IMO3HAHUU IMPUPOAHBIX 3aKOHOMEPHOCTEU U
pelIeHny MpodsieM COXpaHEeHUsI TPUPOAHOTO PABHOBECHS;

yOeXJIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH JJIi COBPEMEHHOM LMBWIM3ALIMU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM POJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, B PELICHUHU TTI00aJIbHBIX IPo0JeM yCTOHUMBOrO pa3BUTHS YEIOBEUECTBA - CHIPEBO,
HHEPreTUYECKOl, NUIIEBOH M SKOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 4YJieHa
00I11eCTBa;

eCTCCTBeHHO'Hay‘{HOﬁ rpaMOTHOCTH: TIOHHUMaHUSA CYIIHOCTH MCTOJAOB TIO3HAHWUA,
HCIIOJIB3YEMBIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCIIOJIb30BAThH oJIydJa€MbIC 3HAHUA JIA
aHaln3a U OOBSCHEHUS SBIICHUI OKpYyXKXaromero Mupa U MpoUuCXOoAsAlUX B HEM I/IBMCHGHI/Iﬁ,
YMCHUA ACIaTh 000CHOBAHHBIE 3aKJIFOYECHHUS HA OCHOBE HAay4YHBIX q)aKTOB 1 UMCIOIIUXCS JaHHBIX
C IICJIBIO IMMOJIYYCHHUA JOCTOBCPHLBIX BLEIBOJOB,

CITOCOOHOCTH CaMOCTOSITENILHO MCIIOJIH30BaTh XUMHUUYECKHE 3HAHUS JJI PCIICHUA r[p06neM
B PCAJIbHBIX KU3HCHHBIX CUTYAallUAX;

HHTEPECA K IMTO3HAHUIO, HCCHGHOB&T@HLCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEephIBHOMY OOpPa30BaHUIO U CamMOOOpa3oOBaHUIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HaHUH 110 XHMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTAMU;



MHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3InYHbIX cepax MpohecCHOHATbHON 1eATeIbHOCTH.

118.8.3. MertanpeaMeTHbie pe3ysibTaThl OCBOEHUSI MPOTPaMMbl MO XMMHUHW Ha YpPOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHHs OOYYAIOIIMXCS MEXIUCLMIIMHAPHbIE
(MeXmpenMeTHbIE) 00IIeHayYHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crielu UKy METO/I0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIeCTBO,
SHEPTus, SIBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNEe, HAOII0IEHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

YHHUBEpCAJIbHbIE yueOHbIE NecTBUS (mo3HaBaTeIbHBIE, KOMMYHHMKATHUBHBIE,
perynatuBHble), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOH TPaAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Y4aroIIuXCs;

CIOCOOHOCTh ~ OOyYaroIIMXCsl  MCHOJb30BaTh  OCBOEHHBIE  MEXIUCLMILIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHHUBEpPCAIbHBIE y4eOHBIC JCHCTBHS B IO3HABATEIBHOW H
COLIMAJIbHON IIPAKTHKE.

118.8.4. MertanpeaMeTHbIE Pe3yIbTAaThI OTPAXKAIOT OBJIA/ICHIE YHUBEPCATbHBIMUA YI€OHBIMH
NI03HABaTEIbHBIMU, KOMMYHUKAaTHBHBIMU M PETYJISTUBHBIMU JICHCTBUSMH.

118.8.4.1. OBnagenue yHuBEepCAIbHBIMA YYC€OHBIMU [TO3HABATEILHBIMU JIEHCTBUSIMHU:
1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSATENILHO (OPMYJIHPOBAaTh M AaKTyaJH3HpPOBaTh IpPoOJIEMy, paccMaTpHBaTh €€
BCECTOPOHHE;

OMpCaACIAThL LCIIN ACATCIBHOCTU, 3aJaBas MapaMCTPbl W KPUTCPHU HX HOOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMU LCIISAMU;

HCIIOJIb30BAaTh IIPpU OCBOCHHUU 3HAHHUHI IPHUEMBI JIOTUYCCKOI'O MBIIJIICHUA: BBIACIATH
XApaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBATb WX B3aUMOCBA3b, HCIIOJIB30BATH
COOTBCTCTBYIOIINEC MMOHATHUA JIA 00BICHEHUS OTACIBbHBIX q)aKTOB n $IBJ'I€HPII7[;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KHaCCH(bHKaHHH BCIICCTB U XUMHNYCCKHUX peaKquI;
YCTaHaBJIMBATh NPUYINHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTBH JIOTHYECKUE pacCyKIeHUs (MHIYKTUBHBIE, IETYKTUBHBIE, IO aHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH M IPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIIOYECHNS,

MIPUMEHSTh B MpOIECCEe MO3HAHUS HCIOJb3YEMble B XUMHUU CHUMBOJMYECKHE (3HAKOBBIEC)
MOJIeNU, TPE0OPa30BBIBATH MOJIENIbHBIE MTPEICTABICHNS - XMMUYECKUN 3HAaK (CUMBOJ) JIEMEHTA,
xumuueckass (opmyna, ypaBHEHHE XHMHUYECKOM peakuuud - TpH pelIeHud Yy4eOHbIX
[IO3HABATEJIBHBIX U IIPAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIECIILHBIC ITPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3Y4AE€MBbIX BEHIECTB U XUMUYECKHX PEAKIUH.

2) 6a30BbBIC UCCIICAOBATEIIBCKUE ACHCTBUS:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHil;

(l)OpMy.HI/IpOBaTB oeJm MW 3aJad4u  HCCICAOBAHMA, HCIOJB30BAaTh IIOCTABJIICHHBIC U



CaMOCTOSITENILHO C(OPMYIMPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIaJIETh HABBIKAMU CAMOCTOSITENIBHOTO TUIAHUPOBAHUS M MPOBEACHUS YYCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJO0M IIpOIecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIECIOBAHMS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOAETAHHON
pabore;

ano6peTaTL OIIBIT yququCKOfI HCCHeﬂOBaTeHBCKOﬁ n HpOGKTHOﬁ JCATCIIBHOCTH,
IMPOSABJIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUMCKY MCTOJOB PCHICHUA
IMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B IIO3HAHUA.

3) pabora ¢ nHpOopMaIUECi:

OPUEHTUPOBATbCSI B  pa3IMYHBIX MCTOYHHMKAX HHPopMauuu (Hay4YHO-TIOMYJIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHaJIM3UPOBATh MH(OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl M MPUMEHATH Pa3IUYHbIE METOJbl NpHU TOUCKE H O0TOOope
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONPEAEIECHHOTO TUIIA;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BAaHHA I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUH U
PA3JINYHBIX ITOMCKOBBIX CUCTCM,

CaMOCTOSITENILHO BBHIOMpATh ONTUMANIbHYIO (OpMY IpeAcTaBiIeHUs WH(POPMAIUU (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKU U JIPYTHUE);

UCIOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpPEJACTBA IpH paboTe C XUMHYECKOH
uH(poOpMalLMel: NPUMEHATh MEXIIpeIMeTHbIe ((pU3NYecKue M MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HAIJISIIHOCTH.
118.8.4.2. OBnageHne yHUBEPCATbHBIMA KOMMYHUKAaTUBHBIMU ACHCTBUSIMHU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/1aéMOW TEMbI B XOJI€ [Uajora W/ Wi JUCKYCCHH,
BBICKA3bIBaTh UJEH, (OPMYITUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMEN pPE3yJIbTAaTOB IO3HABATEIBHOM AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO WCCIEIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y9eOHOTO MpOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pe3yiabTaTaM IMPOBEICHHBIX
WCCJICTIOBAHHM ITyTeM COTJIACOBAHUS MO3UIIUI B X0O€ 00CYXKIeHUS U OOMEHAa MHCHHSIMH.

118.8.4.3. OBnageHne yHUBEPCAIbHBIMY PETYJIATUBHBIMU JE€HCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO I103HABATEIBHYIO JIEATEIBHOCTD,
onpenenss ee LeId M 33aJa4d, KOHTPOJIMPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii aropuT™M JIeHCTBUN MpU BBIMOJHEHUU YYEOHBIX M MCCIEIOBAaTENbCKUX 33/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX PElIEHUs C yYETOM MOJyYeHHUS! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;



OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIBbHOCTH HAa OCHOBC CaMOaHaJIM3a U CAMOOLCHKH.

118.8.5. IlpeameTHbIe pe3yiabTaThl OCBOCHMSI MPOTPAMMBbI MO XUMHH Ha YIIyOJICHHOM
YPOBHE Ha yYPOBHE CPEIHEro o0mero oOpa3oBaHUsS BKIIOYAIOT CHENUPUIECKHE IS y4eOHOTO
npeamera "Xumusa" HaydHbIE€ 3HAHUSA, YMEHUS M CIIOCOOBI JEHCTBUM 10 OCBOCHHIO,
WHTEPIIPETAIMH U TIPe0Opa30BaHUIO 3HAHUH, BUJIBI JEATSIILHOCTH I10 MTOTYYCHHIO HOBOT'O 3HAHUS
U NPUMEHEHHIO 3HAHUN B Pa3jMYHBIX YYEOHBIX CUTYaIUsX, a TAKXKE B PEalbHBIX KU3HEHHBIX
CUTyallUsiX, CBSI3aHHBIX C XWUMHEH. B mnporpamMme 1Mo XUMHUU TPEIMETHBIE PE3YJbTAThI
MPEJICTaBJICHBI 10 TOAaM U3y4YCHHUSI.

118.8.6. IIpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca "OpraHuyeckas XuMus'" OTpaXkaroT:

c(OPMHPOBAHHOCTH TPEJICTABICHUI: O MECTE M 3HAYCHUU OPraHMYECKOW XMMHUHU B CUCTEME
CCTCCTBCHHBIX HAYK 1 €€ POJIK B 06eCHe‘-IeHI/II/I yCTOfI‘-IHBOI‘O Pa3BUTHA YCIIOBCUYCCTBA B pCIICHUA
po0JIeM KOIOTUYECKON, SHEPIreTUYECKON U THIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHEI,
CO3JaHMH HOBBIX MAaTCpHaJIOB, HOBLBIX HCTOYHHWKOB JHCPIUH, B O6€CH€‘I€HI/II/I paluoHaJIBHOI'O
IPUPOIONIOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PCHHUS U OOIIEH KYIbTYpPhI YEJIOBEKA, a TAKKE
IKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILICHHS K CBOEMY 3JI0POBBIO M IIPUPOIHON CPEIE;

BJIaJICHUE CUCTEMOM XUMUYECKUX 3HaHPII>i, KOTOpas BKIKOYACT:

OCHOBOIOJIararolLye MOHATHS - XUMUUECKUN 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs 000104YKa
aToma, s-, p-, d-aToMHBIC OPOUTAITH, OCHOBHOE M BO30YKICHHOE COCTOSIHUS aTOMa, THOPUAU3aIlHs]
aTOMHBIX oOpOuTaneil, MOH, MOJEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTb, CTEIEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBINA CKEJIET,
(GyHKIMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (opMyibl (pa3BEepHYTHIE, COKpallleHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTYpHasT M MPOCTPAHCTBEHHAs (TeoMeTpUYecKas), HM30MEpHI,
TOMOJIOTMYECKUN psAJl, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPOI- U a30TCOAEPIKALLUE OPraHUUYECKHE
COEIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCINHEHUS;

TeopuH, 3akoHbl (mepuoamueckuit 3akoH J[.MI. MenneneeBa, Teopusi CTpOEHUS
oprannyeckux BeniectB A.M. byTiepoBa, 3aKOH COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPaHEHUS
" TIPEBpalliCHUA SHEPTHUH IIPHU XUMHUYCCKUX peaKuI/mx), 3aKOHOMCPHOCTH, CUMBOJIMYECKUN S3BIK
XUMHUH, MHPOBO33PEHUECKHE 3HAHMS, JEXKAllue B OCHOBE IOHUMAHUSA NPUYUHHOCTH U
CUCTECMHOCTU XUMHUUYCCKUX SIBJ'ICHI/If/'I;

NPEACTABICHUS O MEXAaHU3Max XUMHYECKUX pEaKUUd, TEPMOJAUHAMHUUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHU, O B3ANMHOM BIIMSIHUHA aTOMOB M IPYIIIT aTOMOB
B MOJIEKYJax (MHAYKTUBHBIA U Me30MepHbIi 3 dekTsl, opueHTanTsl I u Il pona);

(daxkToNOTHUECKHE CBEIEHHS O CBOWCTBAaX, COCTaBe, IONy4YeHHMH U OE30MacCHOM
UCTIOJIb30BaHUM Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOH AEATEIbHOCTH
YeNoBeKa, OOINX HAyYHBIX PUHIUITAX XUMHYECKOTO TIPOU3BO/ICTBA (HAa IpUMEpE MMPOU3BOICTBA
MEeTaHoJIa, epepaboTKu HeTH);

c(OPMUPOBAHHOCTh YMEHUII: BBISBIATh XapaKTEPHbIE MPU3HAKY MOHITHH, YCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIUE ITOHATHUS IIPU ONIMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHNYECKUX COECTMHEHUI;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIIOJIB30BAaTh XUMHUUYCCKYHO CUMBOJIMKY IJId COCTAaBJICHUA MOJICKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHyTBIX, COKpAalICHHBIX U CI(CJ'ICTHLIX) (I)OpMy.H OpraHn4YC€CKUX BCIICCTB,



COCTABJIATh YPABHEHUS XUMUYECKUX PEAKLUN U PACKPBIBATh UX CYIIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIHid,
peakiuii HFOHHOTO 0OMEHA ITyTEM COCTaBJICHUS UX MOJHBIX U COKPAILICHHBIX HOHHBIX YPaBHEHUI;

HU3roTaBJIMBaTb MOJICIM MOJICKYJI OpPraHU4CeCKHUX BEIICCTB [JIA HIUIFOCTpallunu HX
XUMHYCCKOI0 1 NPpOCTPAaHCTBECHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI: yCTaHABINBATh MPUHAIICKHOCTh U3YUCHHBIX OPTraHMYECKUX
BEIIIECTB 110 MX COCTaBY M CTPOCHHIO K ONPEACICHHOMY KIIACCY/TPYIIE COCTMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarnueckor HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BAHUS
JUTSL OTJICBHBIX MIPEICTaBUTENICH OPraHUYeCKUX BEIIECTB (ITUIICH, alleTUIIEH, TOIYOJ, MIUIEPUH,
STUJICHIJIUKOJb, PeHo, (popmanbpaerun, aeraibaerii, aieToH, MypaBbuHask KUCI0Ta, YKCYCHas
KHCJIOTA, CTEapUHOBAas, OJEWHOBAas, MaJbMUTUHOBAS KHUCJOTHI, TJIMIMH, allaHWH, MajbTO03a,
bpykTO3a, aHWIINH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOI U APYyrue);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACIATh BHJ XHUMHUYECKOH CBSI3M B OPraHUYECKUX
coeMHennsX (KOBaJIECHTHAs U HOHHAs CBsa3b, O - m T -cBsa3b, BOJOPOAHAS CBA3B);

c(hOpPMUPOBAHHOCTh YMEHUSI TPUMEHATH IOJOKEHUS TEOPHUH CTPOCHHUS OPraHMYECKUX
BemecTB A.M. BytiepoBa mjis 00bsSCHEHUS 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHHUS;

cOPMHPOBAHHOCT, YMEHHH XapaKTepu30BaTb COCTaB, CTPOCHHE, (HU3HUECKUE U
XMMUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENEH PA3IMUYHBIX KJIACCOB OPraHUYECKUX BEUIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, aJKaJHEHOB, AJIKHHOB, apOMAaTHYECKUX YIJIEBOJIOPOAOB,
CIIUPTOB, ANbJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIMCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'EHETUYECKYIO CBA3b MEXAY HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

C(l)OpMI/IpOBaHHOCTL YMCHHA TIOATBECPKIAATb HaA KOHKPETHBIX IIPUMCPAX XapaKTep
3aBUCHUMOCTH pCaKHHOHHOfI CIIOCOOHOCTU OpPraHu4€CKux COCIMHCHHUI OT KpaTHOCTH W THIIA

xoBaeHTHOM cBsA3H (O - u T -CcBs3M), B3aMMHOIO BIMAHHUS aTOMOB U IPYIIIT aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb MCTOYHUKU YIJIEBOJOPOJHOTO ChIPbsS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB EpepadOTKH;

c(hOPMHUPOBAHHOCTb BIIAJICHUS CHUCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX METOaX
MO3HAHUS - HAOMIOJEHUH, W3MEPEHUH, MOJCIHPOBAHUHU, OKCIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS,

chOpPMUPOBAHHOCTh ~ YMEHUS TIPUMEHATH OCHOBHBIE  OMEPAllMd  MBICTUTEIBHOMN
JEATeTLHOCTH - aHajdu3 M CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTH3aIlMiO, BBISIBICHHUE
MPUYUHHO-CIIEACTBEHHBIX CBSI3€H - JJI1 U3yYEHHUs CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHii;

CCbOpMI/IpOBaHHOCTI) YMeHI/Iﬁi BBISABJIATH B3aMMOCBSI3h XUMUUECCKUX 3HAHUN C MOHATHSIMHA U
MNPpEACTAaBICHUAMU OPYTIUX CCTCCTBCHHO-HAYUYHBIX TMPEAMCTOB  JJIA 0ojlee  OCO3HAHHOT'O
IMOHUMaHH CYHIHOCTH MATCPUAJIbHOTO €IWHCTBa MHPA, UCIIOJbB30BATH CHUCTCMHBIC 3HAHUA I10
OpFaHI/IquKOﬁ XUMHUHU 1A OOBSICHEHUS U MMPOTrHO3UPOBAHUA HBJ'ICHPIﬁ, UMCIOIHNX €CTCCTBCHHO-

Hay4HYIO [IPUPOY;

C(bOpMI/IpOBaHHOCTB YMCHHﬁZ NpoBOAWUTL pacCdYCTbhl IO XHMHUYCCKHUM (I)OpMy'J'IaM n



YPaBHEHHUSIM XMMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUECKUX BEIHYMH (Macca, 00beM
ra3oB, KOJIMYECTBO BEUIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBIL:
pacyeTbl MO0 HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOPMUPOBAHHOCTh YMEHHUM: MPOTHO3HPOBATh, AHATU3UPOBATh U OIICHUBATH C TMO3UIUI
9KOJIOTMYECKON 0e30MacHOCTH IMOCJIEACTBUS OBITOBOM W TMPOM3BOJCTBEHHOM AESITENLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BeIIeCTB, HMCIOJIb30BaTh MOJYYCHHBIC 3HAHUS IS
MPUHITUS TPAMOTHBIX PEIIeHUN IPOOJIeM B CUTYaIUsIX, CBA3aHHBIX C XUMHUEIH;

c(hOPMUPOBAHHOCTh YMECHHI: CAMOCTOSTEIILHO IJIAHUPOBATh U MPOBOJUTH XUMHUYCCKUUN
9KCIIEPUMEHT (TI0JTy4eHNE U N3yYCHUE CBOMCTB OPTaHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIINU
YIJIEBOJOPOOB Pa3JIMUHBIX KJIACCOB M KUCIOPOICOAEPKALIMX OPraHUYECKUX BEIECTB, PELICHUE
9KCTIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPraHMUYECKHUX BEIECTB) C COOJIIOICHUEM ITPABHI
Oe3omacHoro oOpaleHus ¢ BelecTBaMU U J1abopaTOpHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
HeIb HWCCIEIOBaHMs, TMPEACTABIATh B PA3IMYHOM (GoOpMe pe3ynbTaThl AKCIIEPUMEHTA,
AHAJIM3UPOBATE U OUCHHUBATDH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHUH:

coOMoIaTh MpaBwWiia KOJIOTHYECKH IEIeCO00pa3HOro MOBENEHHs B OBITY W TPYHOBOU
JEATEIBHOCTH B LEJISIX COXPAHEHHs CBOETO 30POBbS, OKPYKAIOIICH MPUPOTHOH Cpeabl H
JOCTHIXXCHHUA €€ YCTOﬁqHBOFO Pa3BUTHA,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOI'O JIEWCTBHSI HA KUBBIE OPraHU3Mbl OIPENEICHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

AHAJIM3UPOBATH I_[CJ'IGCOO6pa3HOCTB IMPUMCHCHUA OpPraHu4YCCKux BCIICCTB B
IMPOMBIINIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOIICHHA PUCK-II0JIb3a,

Cc(OPMHPOBAHHOCTh YMEHHIl: OCYIIECTBIATh LENECHANPABICHHBIH MOMCK XUMHUYECKOU
uH(pOpMallii B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4yHasl JUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, VHTepHET M Jpyrue), KPUTUUYECKU AaHAIU3UPOBATh XMMUYECKYIO
uH(popMallnIo, repepadaTbiBaTh €€ U UCIO0Jb30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3aJa4eil.

118.8.8. IIpenmeTHbIe pe3yabTaThl ocBoeHUs Kypca "OOmias u HeopraHudeckas Xumus"
OTpakaroT:

c(OpMHUPOBAHHOCTb MPEACTABICHUI:

0 MaTepUaAJIbHOM €MHCTBE MHUPA, 3aKOHOMEPHOCTAX U [TO3HABAEMOCTH SIBJICHUI NPUPOABHI,
0 MecTe M 3HAUYE€HWU XHUMHUU B CHCTEME EeCTECTBEHHBIX HayK M €€ pOJu B oOecreueHUuu
YCTOMYUBOTO PA3BUTHSA, B PEHICHUU MPOOJIEM HKOJOTHYECKOM, IHEPreTHHYEeCKOi M MUIIEBOM
0€30MacHOCTH, B Pa3BUTHUM MEAMIMHBI, CO3JaHUU HOBBIX MaTepUaoOB, HOBBIX HCTOYHUKOB
JHEpPIrUU, B O0ECIEYEHUH PALHMOHAIBHOTO MPUPOJONOIL30BaHUSA, B  (OPMHPOBAHUU
MHUPOBO33PEHUSI U O0OIed KyJabTypbl 4YEJIOBEKa, a TaKkKe OHKOJOTMYECKH OOOCHOBaHHOIO
OTHOLIEHUSI K CBOEMY 310POBbIO U IPUPOAHOM CPEIIE;

c(hOpMHUPOBAHHOCTD BIIAJICHUS CUCTEMON XUMHUYECKUX 3HAHUN, KOTOPasi BKIIOUYAET:

OCHOBOTOJIATalONIMe TOHATHUS - XUMHUYECKHH DSJEMEHT, aToM, SIpO aroMma, H30TOIII,
SJIEKTPOHHAss 000I0uYKa aroma, S-, P-, O-aToMHBIC OpOWTAM, OCHOBHOE M BO30YXJIEHHOE
COCTOSTHUSI aToMa, TUOpuUau3alds aTOMHBIX OpOWTaled, HOH, MOJIEKYyJa, BaJCHTHOCTS,



AJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCJIEHMS, XMMHUYECKas CBs3b (KOBaJEHTHas, HOHHafd,
MeTaJlJIM4ecKasi, BOJOPOJIHAsA), KPUCTAJUIMUECKas pelleTka, XUMHUYEcKas peaklus, pacTBOD,
AJIEKTPOJINTHI, HEIJIEKTPOJIMUTHI, 3JIEKTPOJUTHYECKAs AUCCOLMALMS, CTENEHb JUCCOLMALINY,
BOJIOPOJHBIA TOKa3aTelb, OKUCIHUTEIb, BOCCTAHOBHUTEb, TEIJIOBOW A(PPEKT XUMHUECKOH
peaxkuu, CKOpOCTb XMMUUECKOHN peakliMi, XMMUUYECKOE PaBHOBECHE;

TEOPUU U 3aKOHBI (TEOPHsI IEKTPOIUTHUECKON JUCCOIMAIiM, nepuoandeckuii 3akon J1.1.
MenpeneeBa, 3aKOH COXPAHEHUS MaccChl BELECTB, 3aKOH COXPAHEHHUs U IPEBPAILEHUs SHEPTUU
IPU XMMHUYECKUX PEaKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKH S3bIK XMMUH, MUPOBO33PEHUECKNE 3HAHMSL, JIEXKAIINE B OCHOBE
MOHUMAHUS PUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHHI; COBpEMEHHbBIE MPEACTABICHUS
0 CTPOEHUU BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX;

OpeaACTaBJICHUA O MEXaHHU3MaX  XHUMHUYCCKUX peaKuHﬁ, TEPMOAUMHAMHNYCCKUX U
KHMHCTUYCCKHUX 3aKOHOMCPHOCTAX HX MNPOTCKAHHA, O XUMHYCCKOM PABHOBCCHM, paCTBOpax MU
JUCIICPCHBIX CUCTCMAX;

(akTOJIOTMUECKHe CBEIEHUS O CBOMCTBaX, COCTaBe, IOJNYYCHHH ¥ OE30MMacHOM
UCIOJIb30BaHNU BKHEHUIITNX HEOPTaHMUYECKUX BEIIECTB B OBITY U MPAKTHUUYECKON AEATEeIbHOCTH
YeJI0OBEKa, OOIIUX HAYYHBIX MPUHIIUIIAX XUMUUECKOTO MPOU3BO/ICTBA;

C(I)OpMI/IpOBaHHOCTB YMCHHﬁZ BBIABJEATD XApPAKTCPHBIC IIPU3HAKKU HOHHTHﬁ, YCTaHaBJINBATb
HNX B3aNMMOCBA3b, HUCIIOJIB30BATH COOTBCTCTBYIOIIHWC IMOHATHA MPHU OIIMCAHHMU HCOPTraHUYCCKUX
BCIICCTB U UX HpeBpaIlIeHHfI;

c(OPMHUPOBAHHOCTh YMEHHUS HCIIOJIb30BATh XUMHYECKYIO CHMBOJIHKY JIJII COCTaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJCIBHBIX BEIIECTB;

C(l)OpMI/IpOBaHHOCTL YMCHHUS ONPEACIIATE BAJICHTHOCTD U CTCIICHb OKHUCJIICHUSA XUMUYCCKHUX
OJICMCHTOB B COCIHMHCHMUAX, BUJ XUMHYECKON CBSI3HU (KOBaJ'ICHTHaﬂ, HOHHAas, METalJIM4yeCcKasd,
BO,Z[OpO,I[HaH), THII KpHCTaHHquCKOﬁ PEHICTKU KOHKPETHOI'O BCIICCTBA,

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOMCTB BEHIECTB OT BHJIA
XUMHUYECKON CBS3M M TUMNA KPUCTAJUIMYECKOW peIIeTKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHUIA:

KJIaCCU(UIMPOBATh: HEOPTaHUYECKUE BEIIECTBA MO UX COCTaBYy, XMMHUYECKHUE PEAKINH I10
Pa3IMYHBIM MPU3HAKaM (YUCITy U COCTAaBY PearpyroIluX BEeLECTB, TEMIOBOMY 3((HeKTy peakiu,
M3MEHEHUIO CTENIEHEeW OKHCIIeHMsI 3JIEMEHTOB, 00paTUMOCTH, YYaCTHIO KaTalnu3aTopa U Jpyrue);

CaMOCTOATCIIbHO BBI6I/IpaTL OCHOBAaHHA W KPUTCPHUU JIA Knaccn(bm(aunn N3y4aCMbIX
B€IICCTB U XUMHNUYCCKHUX peaKHHﬁ;

c(OPMHPOBAHHOCTH YMEHUS PaCKphIBATh CMBICH eproanyeckoro 3akona J[.M. MenneneeBa
U JIEMOHCTPUPOBATh €r0 CHCTEMaTHU3HPYIOIIYIO, OOBSCHUTEIBbHYI0 M IMPOTHOCTUYECKYIO

byHKIUY;
c(OpPMUPOBAHHOCTh YMEHUM:

XapakTEPU30BaATh AJIEKTPOHHOE CTPOEHUE ATOMOB U MIOHOB XMMUYECKUX AJIEMEHTOB IIEPBOTO
- yerBeproro nepuoaoB Ilepumomnueckon cucremsl [I.M. MeHneneeBa, UCHONb3Yys MOHATHUS



n

"3HEpreTUdecKue ypoBHH', "IHeprermueckue moxypoBHu", "s-, p-, d-aromHBIe OpOHTaNH",
"OCHOBHOE M BO30YXICHHOE YHEPTETHUYECKUE COCTOSIHHS aToMa';

OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHX JICMEHTOB U UX COCTMHEHUH
no nepuoaam u rpynnam [lepuoanueckoit cuctemsl .M. Menaeneesa, BaieHTHbIE BO3MOKHOCTH
ATOMOB DJIECMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YCK;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTEPH30BaTh (OIMHUCHIBATH) OOIINE XMMUIECKHUE CBONCTBA
BCIICCTB paSJII/I‘-IHLIX KJIacCOB, HOI[TBep)KI[aTB CYI_I_IGCTBOBaHI/Ie FGHGTH‘-ICCKOﬁ CBs3HU MG)KI[y
HEOPraHWYECKMMHU BEIIECTBAMH C IOMOILIBI) YPAaBHEHUH COOTBETCTBYIOIIUX XHMHUYECKHUX
peaKuuii;

c(OPMUPOBAHHOCTh YMEHUS PACKPHIBATH CYIIHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKLUUN IIOCPEIACTBOM COCTABIICHHS 3JIEKTPOHHOIO
OanmaHca 3TMX peakLMd; peakuuid HOHHOro oOMeHa IIyTeM COCTaBJI€HHsS WX IOJHBIX U
COKpAIllCHHBIX HOHHBIX YPAaBHECHMIA;

peaKimii TuapoIIn3a;
peakuuii komiiekcooOpa3oBaHus (Ha pUMepe TUAPOKCOKOMILIEKCOB [IMHKA U aJIFOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX
pEAKUHU € YYETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEp H3MEHEHHUS CKOPOCTH
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMUHBIX (PAKTOPOB, a TaKXKe XapaKTep CMEIIECHUs
XUMHUYECKOTO PAaBHOBECHUSI 110]] BIUSHUEM BHEIIHUX Bo3nencTBui (mpunnum Jle larense);

C(I)OpMI/IpOBaHHOCTL YMCHHS XapaKTECPpHU30BATh XUMHUYCCKUE PCAKIUH, JICKAIIHUE B OCHOBC
MNPOMBIIIJICHHOI'O  TTOJTYYCHHA CCpHOfI KHUCJIOThI, aMMMHakKa, O6HII/IC HAaYYHBIC MPHHIMUIIbLI
XUMHUYCCKUX TIPOU3BOJCTB; LICJ'ICCOO6pa3HOCTB IMPUMCHCHUA HCOPTAaHUYCCKUX BCLHICCTB B
IMPOMBIINIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOIICHHA PUCK-II0JIb3a,

c(OPMHPOBAHHOCTH BIIA/IEHUSI CUCTEMOM 3HAHUI O METO/laX HAy4YHOTO MO3HAHUS SBICHUN
IPUPOJIBI - HAOJIO/IEHUE, U3MEPEHUE, MOIEIMPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH),
UCTOJNBb3YyeMbIX B  €CTECTBEHHBIX HayKaX, YMEHHMs MNPUMEHATb OTH 3HAHUS MpHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHMHUYECKHUX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOH IEATEIBHOCTH YEJI0BEKA U B IOBCEHEBHOM JKU3HU;

C(bOpMI/IpOBaHHOCTI) YMCHUSA BBIABJIATHL B3aMMOCBA3b XUMHWYCCKUX 3HAHUM C TTOHATHSIMHU U
MNPpEACTAaBICHUAMU APYTUX CCTCCTBCHHO-HAYUYHBIX TMPEAMCTOB  JJIA 0oJlee  OCO3HAHHOT'O
IMOHUMAaHHA MaTCPUAJIBHOTO €AMHCTBA MHPA,

C(bOpMI/IpOBaHHOCTB YMCHU MPOBOAUTDL paCUYCThI:

C MHCIOJIb30BaHUEM TOHATHM ''MaccoBas J0Jis1 BemecTBa B pacTtBope" u '"MoissipHas
KOHIEeHTpanus";

MacCChbl B€IICCTBA HIIN o0beMa rasza Io HU3BCCTHOMY KOJIMYECTBY BCHICCTBA, MACCE HIIN
06’LeMy OIHOTO U3 Y4aCTBYIOIIUX B PCAKIIMU BCHICCTB,

TeTT10BOTO A (HeKTa peakiuu;

3HAUYEHMs BOJOPOJAHOTO MOKA3aTelNsl paCTBOPOB KHUCIIOT U IIETOYEH C U3BECTHOM CTENEHBIO
JIMCCOIHAIINH;



Macchl (00beMa, KOMMYECTBA BEIECTBA) MPOJIYKTa PEAKLMH, €CIM OJHO U3 HCXOIHBIX
BEIIIECTB JIaHO B BUJI€ PACTBOpA C ONPE/IEIIEHHOW MacCOBOM J0J1el pPaCTBOPEHHOT'O BELIECTBA WU
JTAaHO B M30BITKE (MMEET MPUMECH);

JIOJI BBIXOJIA TPOAYKTA PEAKIINY;
00BbEMHEBIX OTHOILICHHH I'a30B;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHI
HKCIEPUMEHT (IIPOBEICHUE PEAKLIUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAEICHIE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
U3y4eHHE BIUSHHUS pPa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH pEeaKkIiuH, pelIeHHe
SKCTIIEPUMEHTAIBHBIX 3as1ad 1Mo TeMaM "Metamisl" u "Hemeramisl") ¢ coOmoeHreM TpaBHII
Oe3omacHoro oOpaleHus C BelecTBaMU U JTAOOpaTOpHBIM 000pyaOBaHHEM, (HOPMYIHPOBATH
LeNb HCCIEOBaHUS, MPEACTaBIATh B pPa3IUyHOM (opme pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHHMI: COONIOAATH MpaBUjia MOJB30BAHUS XUMUYECKOU MOCYI0N U
1ab0paTOPHBIM 000PYAOBAaHHEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH TI0
BBITIOJIHCHHIO J1a00PaTOPHBIX XUMHYECKHX OIBITOB, 3KOJIOTMYECKH I1E€JIECO00Pa3HOTO MTOBEICHUS
B OBITYy W TPYIOBOW JICSITEILHOCTH B IIENIIX COXPAHEHUS CBOETO 3J0POBBS, OKPYXKAIOIICH
NPUPOJHON Cpedbl M JOCTHXKEHHS €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HAaBaThb OIACHOCTh
TOKCUYECKOTO JEHUCTBUS Ha YKUBBIC OpPraHU3Mbl OIPEACICHHBIX HEOPraHWYECKUX BEIIECTB,
nmoHuMas cMbIcl nokaszarens I1JIK;

c(OPMHUPOBAHHOCTh YMEHHUM: OCYIICCTBIIATH IICJICHAMPABICHHBIA IMOUCK XHUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHAJTU3UPOBATH XHMHUYCCKYIO
uH(popMalIrio, TepepadaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3a/1a4en.

118.9. lnsa npoBeneHus eqMHOro TOCyJapCTBEHHOIO dK3aMeHa 1o xumuu (nanee - EI'D o
XUMHUH) MCIIONB3YeTCsl TNepedeHb (KoAu(puKaTtop) MpoBepseMbIX TpeOOBaHUN K pe3ylnbTaraM
OCBOECHMS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHEro 001iero 00pa3oBaHus M 3JIEMEHTOB
COJIEpKAHUS.

Tabmuma 15.4

[Tposepsiembie Ha EI'D o xumuu tpeGoBaHus
K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMbl
cpemHero o0Imero oopa3oBaHms

Kon [TpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOTrpaMMBbI CPEHETO 00IIEr0 00pa3oBaHUs
TpeboBaHUs
1 Brnagenue cuctemMoit XUMHUECKUX 3HAHUH, KOTOpasi BKIFOYAECT:
11 OCHOBOTIOJIATAONINE TOHATHS (XUMHUYECKHI DJIEMEHT, aToM, HW30TOIIbI,
3NIEKTPOHHAsE 000J04Ka aroma, s-, P-, O-3JIeKTpOHHBIC OpPOUTAIH aTOMOB,
OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHUE aToMa, MOH, MOJIEKYJla, BAJICHTHOCTD,
3JIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIIEHHUS, XuMuueckas cBsa3b (O~ wu




T-CBA3D | kpartHble CBA3M), THOpUAM3AIMA  aTOMHBIX  OpOMTANEH,
KPHMCTAJUIMYECKAs PEINeTKa, MOJb, MOJSPHAs Macca, MOJSPHBIA 00OBeM,
MOJIIpHAs KOHILEHTPALMS, PACTBOPHI (MCTHHHBIE, IMCIEPCHBIE CHCTEMBI),
KPHCTAJLIOTHIPATHI, YIIIEPOHBIN CKENET, (PyHKIHOHATbHAS TPYIINA, PaJIUKaJ,
M30MEpBI, CTPYKTypHas GopMyJia, u30oMepus (CTPyKTypHasi, TEOMETPHYECKas
(Mc-, TPAHCH30MEPHS), TOMOJIOTHIECKHMI P, TOMOJIOTH, YTJIEBOIOPOIbL,
KHCIIOPOJ- W a30TCOAEPIKAIIME COECAMHEHUs, OMOJOTUYECKH aKTHBHBIE
BemecTBa (YIJIEBObBI, JKHMPBI, OEJKH), MOHOMED, MOJIHMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISAPHBIE COEIMHEHHS, KPEKHMHT, PU(GOPMHUHT, THIIBI
XUMHYECKUX  PeaKmuil  (OKMCIMTENbHO-BOCCTAHOBUTENIBHBIE, DK30- H
SH/IOTEPMUYECKHE, PEAKIMM HOHHOIO OOMEHa, TOMO- M TIE€TEPOreHHEIE,
00paTUMble W HEOOPATUMBIE), PACTBOP, DJIEKTPOJHUTHI, HEIEKTPOJIHUTHI,
SJIEKTPOJIMTHYECKAS JIMCCOLMAINUS, CTENEHb JUCCOLMALUH, OKHCIHMTEID,
BOCCTAHOBHTENb, 3JIEKTPOJIN3, CKOPOCTh XMMHYECKON PEaKIMM, XUMHIECKOE
paBHOBECHE)

1.2

TCOPHUU U 3aKOHBI (TeOpI/Iﬂ XUMHUYCCKOI0 CTPOCHHA OPraHMYCCKUX BCHICCTB
AM. Bbytneposa, TEOpHs AJIEKTPOIUTUYECKOIN JIMCCOLMALINY,
[Tepuoanueckuii 3axkon J[.JMI. MeHnneneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMUYECKHH S3bIK XUMUH, MUPOBO33PEHUECKUE 3HAHUS,
JIC)KaIKMEe B OCHOBC MOHMMAHUA NPUYIMHHOCTU U CUCTEMHOCTU XUMHUUYCCKUX
SBJICHUH, COBPEMEHHbIE MTPEJCTABICHHUS O CTPOCHUU BELIECTBA HA aTOMHOM,
MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

MNpeaACTaBJICHUA O MCXaHU3MAaX XUMHUYCCKUX peaxunﬁ, TEPMOAUHAMHUYCCKUX U
KHHCTHYCCKHX 3aKOHOMCPHOCTAX Hux IIPOTCKAaHUA, (6] XUMHNYCCKOM
paBHOBECHUH, NUCIICPCHBIX CUCTEMAX
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(haKkTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJyUYEeHUU U 0€3011aCHOM
WCIIOJIb30BAaHUN BA)XKHEMIIMX HEOPraHWYECKHX W OPraHUYeCKHX BEIECTB B
OBITY M MIPAKTUYECKOM EATEILHOCTH YeJIOBEKa

1.5

o0mye HaydHble NPUHIUIBI XUMHUYECKOTO MPOM3BOJCTBA (Ha MpHUMeEpe
IIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHOJIa, TIepepabOTKU HEPTH)

CdopMHpOBaHHOCTH YMEHUH BBISBIISTH:

2.1

XAapaKTCPHBIC TMPU3HAKKW W B3aWMOCBA3b HU3YYCHHBIX HOH?ITI/Ifl, IMPUMCHATH
COOTBCTCTBYIOIIUEC TIOHATUSA IIPpU  OHNHMCAHHWU CTPOCHHUA U CBOMCTB
HCOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpCBpaHIGHI/Iﬁ

2.2

B3aMMOCBSI3b XUMUUECKUX 3HAHHMN C TOHATHSIMU U MMPEaACTAaBICHUAMU JPYTUX
npeaMeToB AJId 0oJiee OCO3HAHHOTO IMMOHHMAaHUS U OOBSICHECHHMS CYIIHOCTH
MaTCpHAJIBHOTO €IUHCTBA MHUpPa

ChopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaNMEHOBAHUS  XMMHYECKHMX  COEAUHEHHH  MEXIYHApOIHOTO  COmO3a
TEOPETUYECKON M NPHUKIAJHOW XMMHHU U TPUBUAJIbHBIC HA3BAHUS BEILECTB,
OTHOCAIINXCA K I/I3y‘—IeHHBIM KJIaccamM OpFaHquCKHX 158 HeOpl"aHI/I'—IeCKI/IX
COCIMHEHU

3.2

XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBJIE€HUS (QOpPMYJI HEOpraHMYECKUX
BEUIECTB, MOJEKYJSPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTBIX, COKpAIIEHHbIX U




CKEJIETHBIX ) (POpMYJT OpraHUYECKHUX BEIIECTB

CdopmMupoBaHHOCTH YMEHHUS KJIaCCU(DUIIUPOBATH:

4.1

HEOPraHMYeCKUE BELIECTBA, CAMOCTOSTEIbHO BBIOMPAaTh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKAIINH N3YUAaEeMbIX XUMUYECKHX 00BEKTOB

4.2

OpraHn4Y€CKUC BCIICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB OCHOBAHHA U KPUTCPHUU
JUIA KHaCCI/I(bI/IKaI_[I/II/I N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3IMYHBIM MpU3HAKAM (YUCIYy MU COCTaBy pEarupyrolux BEIIECTB,
TerioBoMy 3G (eKTy peakun, U3MEHEHHIO CTEeTIEHEH OKUCIICHUS DJIEMEHTOB,
00paTUMOCTH peaklMy, yJacTHIO KaTajln3aTopa)

CdopMUpOBaHHOCTh YMEHHS XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUM) M HMOHOB XUMHYECKUX
anemeHTOB 1 - 4 nepuonos [lepuoanueckoii cucremsl [I.1. MenneneeBa u ux
BAJICHTHBIC BO3MOYKHOCTH, HCIOJB3YyS TMOHSATHSA S-, P-, O-3JEKTPOHHBIC
opOuTaIu, SHEPreTUUYECKUE YPOBHU

ChopMupoBaHHOCT YMEHHS OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOICTB XMMHUYECKHX OJJIEMEHTOB M OOpa3yeMbIX UMHU COCAMHEHHH I10
IIEpUOJIaM U IpymIam

ChopMupoBaHHOCTH YMEHHS COCTABIIATH YPABHEHUSI XUMUYECKUX PEAKIUi 1
pacKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIIUTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIMH TOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOIO OajlaHca 3TUX peaKlni

7.2

YpaBHEHUS PEaKIUil Pa3INYHBIX TUIIOB; MOJTHBIC U COKPAIIEHHBIE YPaBHEHUS
peaxkiuii HIOHHOTO OOMEHa, YYMTHIBAsl YCJIOBHUSA, MPU KOTOPBIX 3THU PEAKIIUU
UIYT 10 KOHITA

7.3

peakuMii TUAPONU3a, peaKIUMi KOMIIeKcooOpa3oBaHUs (HAa IpHUMeEpe
TUIPOKCOKOMILJIEKCOB IIUHKA U aJIFOMUHUSA)

ChopMHpPOBaHHOCTH YMEHUS TTOATBEPKIATH:

8.1

Ha KOHKDETHBIX IIPUMEPaxX XapakTep 3aBUCUMOCTH  PEAKIMOHHON
CIIOCOOHOCTH OPraHUYECKUX COEAMHEHHH OT KPATHOCTH U THIIA KOBAJIEHTHON
ceszu (O~ m T-CBA3H) | p3apmHOro BIMAHWS aTOMOB M TPYIII aTOMOB B
MOJIEKYJIAaX, & TAKXKE OT OCOOEHHOCTEH Pean3aIuy Pa3IuIHbIX MEXAaHU3MOB
IPOTEKAHUs PEAKIUiA

8.2

XapakTepHble XMMHYECKHE CBOWCTBA  BEIIECTB  COOTBETCTBYIOLIUMU
SKCIIEPUMEHTAMHU U 3aIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMHpPOBAaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEUIINE
CBOMCTBa BEWIECTB, MPUHAICKAIIUX K ONPEAEIEHHBIM KJIaccaM U TPyIIaM
coeMMHEHUN  (TPOCThIE  BEMIECTBA, OKCHABL, THAPOKCHIBI,  COJIH;
YIIEBOAOPOABI, MPOCThIe A(DUPBI, COUPTHI, (EHOIBI, aTbIACTHUIBI, KETOHBI,
KapOOHOBBIC KHCJIOTHI, CJOXHBIE J(MUPHI, KHUPHI, YIIEBOABI, AMHHBI,
AMUHOKHUCIIOTBI, OCITKN)
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CdopmMupoBaHHOCTH YMEHUS TPOBOJAUTH PACYEThI IO XUMUYECKUM (PopMyIam
U YPaBHCHHSIM XHMHUYECKUX PEAKIUH C HCIOIb30BAaHHEM (U3HUECKUX
BEJIMYUH:

10.1

Macchl (00beMa, KOJIIMYeCcTBa BEUIECTBA) MPOJYKTa PEaKIUH, €CIH OJIHO U3
HMCXOIHBIX BEUIECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHOW MacCOBOM J10JIEM
pPacTBOPEHHOIO BELIECTBA WJIU IaHO B U30BITKE (MMEET IPUMECH )

10.2

MacCOBOM MJIM O0OBEMHOM JT0JIH, BBIXO/1a MMPOIYKTA PEAKIIHH

10.3

TEIUIOBOTO 3P deKTa peakunit

10.4

00BEMHEIX OTHOIICHHUI ra30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOU (POPMYITBI BellecTBa

11

Bimanenune cucteMol 3HaHMKM O METOJAX HAYYHOIO IO3HAHUS SBJICHUU
IPUPO/IBI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax U YMEHHE PUMEHSATh 3TU
3HAHUS [IPHU SKCIEPUMEHTAILHOM HCCII€0BAaHNN BEUIECTB U JUIsl OOBSICHEHUS
XMMUYECKUX SBJICHUH, MMEIOLIMX MECTO B MpPHUPOJE, MNPaKTHUECKON
JIESITEJIbHOCTH YE€JI0OBEKA U B ITOBCEIHEBHOM JKU3HU

12

CdopMUpOBaHHOCTH YMCHHSI PUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O COCTaBE U
CBOMCTBAaX BEIIECTB JUIsl  HOKCIIEPUMEHTAJIBbHOM IPOBEPKU  THUIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM IIPOTEKaHUS XUMHUYECKHUX PpEaKUud U
MIPOTHO3UPOBAHUSA  BO3MOXKHOCTEH KX  OCYHIECTBJICHUS; CHUCTEMHbIE
XUMHUYECKHE 3HaHUSA I OOBSICHEHHUs U IPOTHO3UPOBAHUS SIBICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO MPUPOIY; Uil HPUHATHS TPaMOTHBIX
perieHuit mpoOieM B CUTYallusiX, CBSI3aHHBIX C XUMUEH

13

ChopMHpPOBAaHHOCT, YMEHHMsI TIJIAHUPOBaTh M TPOBOJUTH XHUMHYECKUUN
HKCHEPUMEHT (MOJlyYeHHE M HW3y4YeHHE CBOMCTB HEOPraHMYeCKUX H
OpTraHN4YCCKUX BCIICCTB, KAUCCTBCHHBIC PCAKIIMU YTITIECBOAOPOA0B PA3JIMIHBIX
KJACCOB U  KHCIOPOJCOAEP)KAIIMX OPraHMYeCKHX BEILIECTB, pelIeHHE
OKCIICPUMCHTAJIBHBIX  3ada4 IO pPaClO3HABAHWUIO HCOPTraHUYCCKUX U
OpPraHMYECKHX BEILECTB) C COOJIIOICHHEM MPaBUi 0€30MacHOro OOpaIleHus C
BEUIeCTBAaMM U JIaOOpaTOpHBIM 00OpyIOBaHHEM; (HOPMYIUPOBATh LEIH
UCCIICIOBAaHMsI;  MPEACTaBIATh B pas3auuyHOM  (opme  pe3yibTaThl
SKCIICPUMCHTA, aHAJIU3UPOBATb U OICHUBATh UX JOCTOBCPHOCTH

14

ChopMHUpPOBAaHHOCT YMEHHUS OCYIICCTBIISITH I1E€JICHATIPABICHHBIM TTOUCK
XMMHUYECKOH MH(POPMAIMH B Pa3IMYHBIX MCTOYHUKAX (Hay4Has U y4eOHO-
Hay4Has JIMTepaTypa, CpelcTBa MaccoBod MH(popMaluu, ceth MHTepHET U
Ipyrue), KPUTHYECKH aHAIM3UPOBAaTh  XHMUYECKYH  HH(OpMaIHIO,
nepepabaThiBaTh €€ W HKCIOJb30BaTh B COOTBETCTBUU C IOCTABICHHOM
yueOHoil 3aaueit

15

CdopMupoBaHHOCTH YMEHUS TPOTHO3UPOBATH, aHATU3UPOBATH M OI[CHUBATH
WHpOpMAIIMIO C TO3WIHMK HSKOJOTHYECKONW O€30MacHOCTH TOCIEACTBUI
OBITOBOM ¥ TMPOW3BOJCTBEHHOW JAEATETBHOCTH YEJIOBEKa, CBS3aHHOW C
nepepaboTKol BemiecTs; cpOpMUPOBAHHOCTh YMEHHI 0CO3HABATh OMACHOCTh
BO3JICUCTBUS Ha )KUBBIE OPTaHU3MBbI OTIPE/IEIICHHBIX BEILIECTB, IOHUMAst CMBICIT
MoKa3areyisi MPEeAeIbHON JONYCTUMOM KOHUEHTpAllMK, W TOACHSATH Ha
npuMepax CrHocoObl YMEHBIIEHHUS | TPEJOTBPAIICHUS UX BPEIHOTO




BOS,Z[CP'ICTBPISI Ha OpraHus3M 4YcCJIOBCKa

Tabmuna 15.5

[TepeueHs 35eMEHTOB coepKaHusl, TpoBepseMbIx Ha EI'D o xumun

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

TeOpeTI/I‘IeCKHC OCHOBBI XMMHH

11

Crpoenue BemecrBa. CoBpeMeHHass MOJElb CTPOEHUs aroMa. PacmpexneneHue
BJIEKTPOHOB IO JHEPreTHYECKUM YpoBHsAM. Kiaccupukamuss XUMHUECKUX
351eMeHTOB. OCOOCHHOCTH CTPOCHHS DHEPreTHYECKUX YpOBHEH aTtomoB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXICHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAsS
KoH(uUrypauus aroma. BaneHTHbIE 2IEKTPOHBI

1.2

[lepuoauueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. @uzndeckuil
cMmbici [lepuoguyeckoro 3akona .M. Menneneesa. [IpuurHbl 1 3aKOHOMEPHOCTH
W3MEHEHUsI CBOWCTB 3JEMEHTOB W HUX COCIMHEHHM IO MEpUoJaM U TPYIIAM.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB TMPOCTBIX BEIIECTB, BOJOPOJIHBIX
COCJIMHEHUH, BBICIIUX OKCHUJIOB M THUJIPOKCUIOB

13

BaneHTHOCTb. :‘)HeKTpOOTpI/II_IaTeJ'IBHOCTB. CreneHb OKHUCIICHHS

14

Buner xuMudeckoii cBsi3u (KOBaJICHTHAs, MOHHAS, METa/LIMYeckas, BOJOPOAHAS) U
MEXaHU3Mbl €€ oOpa3oBaHUs. MEXMOJEKYIsIpHbIE B3auMoOJeHcTBUs. BerecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. THUIIbI KPUCTAIUIMYECKUX PEIIETOK.
3aBUCHMOCTH CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUECKON PEIIETKH

1.5

Xumunueckas peakius. Kiaccupukanyss XuMu4eckux peakuii B HEOPraHUYEeCKO U
OpPraHMYECKON XUMUHU. 3aKOH COXPAHEHUS MacChl BELIECTB

1.6

CKOpOCTB peaKkuuu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (l)aKTOpOB

1.7

TenoBbie 3¢ HeKTs XUMHUYECKUX peakuuil. TepMoXxuMuieckre ypaBHEHUS

1.8

OOparumble peakiuu. XuMU4YecKoe paBHOBecue. DakTOpbl, BIHSAIONME Ha
COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [Ilarense

1.9

3J'IeKTpOJ'II/ITI/I‘leCKaH JUucconranus. CunbHble W claOble SJICKTPOJINUTHI. Cpez[a
BOOHBIX PpaCTBOPOB BCIICCTB: KHCJIad, HefITpaJII)HaSI, miea04Hast. Cremnenb
Juccoryanuy. Peakiiyy HOHHOTO oOMmeHa

1.10

I'mpponus coneii. MonHoe npousBeneHue Bojbl. Bomopoausiii mokasarens (pH)
pacTBopa

1.11

CriocoOb! BBIpaXKEHHs KOHIIEHTPALMU PacTBOPOB: MaccoBasl J0Js pPaCTBOPEHHOIO
BEILECTBA, MOJIApHAs KOHILIEHTpauus. HachllleHHbIe U HEHACBILEHHBIE PAaCTBOPBI,
pactBopuMocTh. Kpucramnoruaparst

1.12

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakinnu. [loBeeHue BEIIECTB B Cpelax C
pa3HbIM 3HaueHueM pH. MeTobl aeKTpoHHOTO OanaHca

1.13

ONEKTPOIN3 PACTBOPOB U PACILIIABOB COJIEN




OCHOBBI HEOPTraHUYECKON XUMUH

2.1

Knaccudukanus Heopranuyeckux coeauHeHuid. HoMeHkaTypa HeopraHH4ecKHX
BELIECTB

2.2

XUMHYECKUE CBOMCTBA BaKHEHIINX METAJJIOB (HATpU, Kalnuil, Kaablui, MarHui,
QTIOMUHHM, IIMHK, XPOM, JKelie30, MeIb) M UX coeauHeHuil. OOmme crocoOb
MOJTYyYECHHS] METAJIJIOB

2.3

XUMHYECKHUE CBOICTBA BaXKHEHIIIMX HEMETAIUIOB (TaJIOT€HOB, Cepbl, a30Ta, hocdopa,
yriaepoaa U KpEMHUS) U UX COEAMHEHUHN (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT,
BOJIOPOJHBIX COCIMHEHHUIA)

2.4

I'eneTnueckast CBSI3bL HEOPraHN4YCCKUX BEIICCTB, INPUHAMICKAIIUX K Pa3IMYHBIM
Ki1acCaM

2.5

Wnentudukanysi HEOpPraHMYECKUX coeAnHeHW. KadecTBeHHbIE peaknuud Ha
HEOPraHUYECKUE BEIIECTBA U HOHBI

OCHOBEI OpFaHquCKOﬁ XUMHNHU

3.1

OCHOBHBIE NOJIOKEHUS TEOPHUH XUMHUECKOTO CTPOSHUS OPraHUYECKUX COEAMHEHUI
AM. BbyrnepoBa. YriepoaHblil ckener opraHuueckodl Mojekyibl. KpartHocTb
xumuueckoit cBs3u, O~ m T-CBA3M | gpd. sp?- sp-ruGpuamsamum opOuraneit
aTOMOB yriepoja. 3aBHCHMOCTb CBOMCTB BELIECTB OT XMMHUYECKOI'O CTPOEHUS
MouieKyJ1. I'omonoru. I'omonornaeckut psia. somepus u n3omepsl

3.2

[TonsTHe 0 pyHKIIMOHANBHOI rpymnme. OpueHTaoHHbIe 2P PEKTHI 3aMecTUTENeH

3.3

[IpencraBnenne o KiaccupuKaluuy OpraHudeckux BemiecTB. Homenknarypa
OpPraHMYeCKHUX COEJUHEHUH (cucTemMaTHyeckas) W TpUBHMAJbHBIC Ha3BaHUS
BAKHEUILNX MPEJICTABUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB

3.4

CBoOoIHOpaIMKaTbHBINA U MOHHBIN MeXaHU3MBbI peakiuu. [loHsaTre o Hykineodpuse u
anextpoduie. [IpaBuno Mapkosaukosa. [IpaBumno 3aiitieBa

3.5

Ankanpl. XMMHYECKHE CBOMCTBAa aJKaHOB: TaJlOTEHHPOBAaHME, JAETHAPUPOBAHUE,
TEPMUYECKOE PA3N0KEHUE, KPEKUHT, U30Mepu3alusl, ropenue. [lonyyenue ankaHos.
[uxnoankanpl. Crienduka CBOMCTB IUKIOAIKAHOB C MaJbIM pa3MEPOM IIHKIIA.
Peaknuu npucoeIMHEeHNs U PaJUKAIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XMMHYECKHE CBONCTBA: PEAKIMM MPUCOECTUHEHHUs (TaJloreHUpOBaHUE,
TUAPUPOBAaHUE, THAPOTAIOT€HUPOBAHME, THApATAlMs), TOPEHUs, OKHUCIECHUA H
nojauMepu3auy. [IpomplnuieHHbIe U Ta00paTOPHBIE CIIOCOOBI MOTyYEHHsI aJTKEHOB

3.7

AnkagueHsl. XUMHUYECKHE CBOWCTBAa aJKaJUEHOB: pEaKUUM IPUCOECTUHEHUS
(ruapupoBaHMe, TallOTEHUPOBAaHUE), TOpeHus u nonuMmepuszanuu. [lomydenue
aJIKaJUeHOB

3.8

AnkvHbl. XMMHUYECKHE CBOMCTBA: pEAaKIMM NPUCOEAMHEHHUs (TaJOoreHUpOBaHUE,
TUAPUPOBAaHUE, THApATallds, TUAPOTAJOT€HUPOBAHUE) KaK CIOCO0 MOIY4YEeHHUS
MOJIMMEPOB U JAPYTUX TMOJE3HBIX NPOAYKTOB. Peaknuum 3amemenus. ['openue
aleTHJIeHa KaK UCTOYHHK BBICOKOTEMIIEPATYpPHOIO IUIAMEHHU JJI CBAapKU U PE3KU
MmeTaios. [Ipumenenue aneruiena




3.9

ApeHbl. XUMHUYECKHE CBOMCTBAa OCH30JIa: PEaKIIUU 3JIEKTPOPUILHOTO 3aMEIICHHUS,
IpUcOeANHEHNUS  (TMAPUpOBAaHME, rajoreHupoBaHue). Peakuus  ropeHwus.
Oco0OeHHOCTH XUMUYECKHX CBOWCTB Toiyona. [lomyuenue 6enzona. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTUpoia. [lomumepusanus ctupona. CiocoObl MoiayyeHus u
MPUMEHEHHUE apOMaTHYECKHX YTIIEBOJOPOJIOB

3.10

Cnuptel.  IlpegenbHble  OJHOATOMHBIE  CHHUPTHL. XUMHUYECKHE  CBOMCTBA:
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAHOBJICHHS HATHYUS THAPOKCOTPYIIIIBI,
C TaJIOTEHOBOJOPOJAMH KakK CIIOCO0 TIOJIYYeHHS pPAaCTBOPUTENCH, BHYTPH- H
MEXMOJIEKYJIApHas Aeruaparaius. Peakuus ropenus. [lonydenue staHosa: peakius
OpOXXEHUs TJIFOKO3bl, THJpaTallvs ATHICHA. OTWICHIJIUKOIb M TJIUIEPHH Kak
MPEACTABUTENH MPEETBHBIX MHOTOATOMHBIX CITUPTOB

3.11

®enou. XuMudeckne CBOMCTBa (peHomna (peakluu ¢ HaTpueM, THIPOKCUIOM HATpus,
opomom). [Tonyuenue denomna

3.12

AJ'II)I{GFI/II[I)I. XHUMHYECKHE CBOICTBa NpEaAC/IbHBIX aJIbACTUAOB: THAPHUPOBAHUC,
Ka4eCTBEHHbIE PEAaKUMU Ha KapOOHWIBbHYIO Tpynmy (peakuus 'cepeOpsHOro
3epkana’, B3aumozeiicreue ¢ rujgpokcunom menu (II). Ilonmydenue mpenenbHBIX
QIBJCTHIOB: OKHCJICHHE CHOHPTOB, THApaTalus aleTwieHa. AIIeTOH Kak
Ipe/ICTaBUTEINb KeTOHOB. OCOOEHHOCTH PEaKIK OKHUCIIEHHS alleTOHA

3.13

KapOoHOBBIE KHCIOTHL. XHWMHYECKHE CBOWCTBA TMPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMHUYECKHX CBOMCTB MYpPaBbHHOW KHCIOTHI.
[Tomyyenue npeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKHCIICHHE aJIKaHOB,
AJIKEHOB, IEPBUYHBIX CIUPTOB, AJIbACTUAO0B. BICINE IpeebHbIC U HENPEAeIbHbIE
KapOOHOBBIC KHCIIOTHI

3.14

Crnosxnble 3¢upsl U xupbl. CIocOObI OMYYEHHS CIOKHBIX 3¢upoB. OOpaTUMOCTh
peakuuu HTepudukanuu. IIpumMeHeHue CIOXKHBIX 3(QUPOB B MHIIEBOH U
nap@roMepHON NPOMBIIUIEHHOCTH. JKHUpBl Kak CIO0XHBIE 3(QUpBl TNIHLEPHUHA U
BBICHIMX KapOOHOBBIX KHCJIOT. XHMMHUYECKHE CBOMCTBAa >XUpPOB: T'MJIPUPOBAHUE,
okucieHue. ['mMaponus, WA OMBUICHHE, >KMPOB KaK CIOCOO IMPOMBIIIJIEHHOTO

TOJTydeHHs CONel BHICIIHX KapboHOBBIX Kucior. MBUIA Kkak comu BbICIIHX
KapOOHOBBIX KHUCIIOT

3.15

XUMHUYECKUE CBOMCTBA IJIIOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX M aJbJIETUIHON
Tpynn ¥ MOJIOYHOKHCIOe OposkeHue. [IprMeHeHHe TIIOKO3bI, €€ 3HAaueHUEe B
JKU3HEACATSIHbHOCTH OpraHusma. Jucaxapunpl: caxaposa, MajabTO3a.
BoccranaBnuBaroumue M HEBOCCTaHABIMBAWOIIME  Aucaxapuipl. ['uaponus
nucaxapunoB. [lommcaxapuapl: Kpaxmai, rUMKoreH. CTpoeHue MaKpOMOJEKYJ
KpaxMmaia, TJIMKOTeHa | uemiono3sl. dusnueckue CBOMCTBA Kpaxmaia H
LEJUTI0JIO3bl. XMMHUYECKUE CBOMCTBA KpaxMaia: THIPOJIN3, KAYECTBEHHAs pEaKIUsl C
HOJIOM. XUMHUYECKHE CBOWCTBA IIEIUTIONO3bI: THUAPOIN3, TOTydeHHe dPUpOB
1esto03bl. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK)

3.16

AMUHBI. AMUHBI KaK OpPraHWYeCKHe OCHOBAHUS: PEaKIMH C BOJOW, KHUCIOTaMH,
peakuusi TOpeHUs. AHWIMH KaKk MpeJCTaBUTENb apOMaTUYECKUX AaMHHOB.
XWMHUYEeCKUEe CBOMCTBA aHWIIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OPOMHOM BOJIOH,
okucnenue. [lonyyeHne aMMHOB alKMUIMPOBAHMEM aMMHAKa M BOCCTAHOBJIEHUEM
HUTPOIPOU3BOIHBIX YTIEBO0POIOB

3.17

AMHMHOKHUCIOTBI M O€NKHu. AMHHOKHCIOTBHI Kak aM(OTepHbIE OpraHUYECKHE




coenquHeHusi. OCHOBHbIE AaMHUHOKHCIOTHI, oOpasytomue Oenku. XUMHUYECKHe
CBOICTBa OEIKOB: THAPOJIN3, IEHATYpaIlHs, KAYeCTBCHHbIC (IIBETHBIC) PEaKIINKH HA
Oenku

3.18 | Crpoenue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIUMEPOB OT CTPOCHUS
MoJiekya. OCHOBHBIE CIIOCOOBI IMOJYYEHHS BBICOKOMOJICKYJISIPHBIX COEIMHEHHIMA:
peaxkuu nojJuMepu3alnuy u noaukonaeHcanuu. Knaccudukanus BoJokoH

3.19 |UnenTtudukanus opraHMYECKUX COeAUHEHU. Perenne skcepuMeHTalIbHbIX 33/1a4
Ha paclo3HaBaHUE OPTaHUYECKUX BELLECTB

3.20 |['eneruueckas CBsA3b MEXKIY KJIACCAMH OPraHUYECKUX COEIMHEHUN

4 XUMHUS U )KU3Hb

4.1 XuMus B moBceAHEBHOM Ku3HU. [IpaBuna 6e3omacHoi paboThl ¢ €IKUMU, TOPIOYUMU
Y TOKCUYHBIMH BEIICCTBAMH, CPEJICTBAMH OBITOBOM XUMUU

4.2 XuMuUs U 300pOBbe. XUMHUS B MEAULIUHE. XUMHUSA U CEIIbCKOE XO35AUCTBO. XUMUS B
MPOMBIIIICHHOCTH. XUMUS U DHEPreTUKA: IPUPOIHBIN U MOMYTHBIN He(TAHOI ra3sbl,
uxX cocraB W wucrois3oBanue. CocraB HedTH W ee mepepaboTka (TMPUPOIHBIC
HCTOYHUKU YTJIEBOJOPOJIOB)

4.3 XuMHUA H IKOJOTUsl. XUMHUYECKOE 3arps3HEHUE OKpYXKAlomled cpeiapl U ero
nocneacTBus. OxpaHa ruapocdepbl, MouBbl, atMocdepbl, ¢iopsl U (ayHBl OT
XUMHYecKoro 3arpsisHeHus. [Ipobrema OTXOAOB W MOOOYHBIX MPOAYKTOB.
AJbTepHATUBHBIC UCTOUHUKHU YHEPTUU

4.4 OO0mue mnpencTaBieHHUs] O MPOMBIIIJIEHHBIX CIOCO0aX MOJIYYEHHUS] XHMHUYECKUX
BelecTB (Ha MpuMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KUCTOThI). UepHas U IBETHAS
Metayprus. CTeko ¥ CHJIMKAaTHas [POMBIIIIEHHOCTh. [IpoMbliieHHast
oprannyeckas XuMusi. CrIpbe JUIsl OPraHM4e€CKOM MPOMBIIIIIEHHOCTH

5 Tunsl pacueTHBIX 3a7a4

5.1 Pacuetsr Mmaccrl BenecTBa wii 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
Macce Uil 00beMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuets! TermmoBoro ¢ dexra peakuu

5.3 PacyeTbl 00beMHBIX OTHOIIEHHH ra30B MPU XUMHYECKUX PEaAKIIUIX

5.4 Pacuetsl Mmacchl (00beMa, KOTMUECTBA BEIIECTBA) TPOAYKTOB PEAKIIMU, €CITU OJTHO U3
BEIIECTB JJaHO B U30bITKE (MMEET IPUMECH )

55 PacueTst maccoBoil wim OOBEMHOW JOJMM BBIXOJAa MPOAYKTA PpEaKIUu OT
TEOPETUYECKH BO3MOXKHOTO

5.6 Pacuetsl Macchl (0ObeMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH OTHO U3
BEILIECTB JJAHO B BUJE PACTBOpa C OMPEACIICHHON MacCOBOW J10J€H PacTBOPEHHOTO
BELIECTBA

5.7 PacueTsl ¢ Hcnoap30BaHNEM TOHATUHN "'MaccoBas A0J", "MOJIIpHas KOHLIEHTpanus',

"pacTBOpUMOCTB"




5.8

HaxoxneHue MoiekyasipHON (opMysIbl OPraHUYECKOT0 BEIECTBA MO €T0 MJIOTHOCTH
M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WJIM IO MPOJYKTaMm
CropaHus
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