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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma o XuMuU Ha yYpoBHE cpeHero oliero oopa3oBaHus pa3padoTaHa Ha
ocHoBe ®DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 o60pa3zoBaHun B
Poccuiickoit ®enepanun», TpeOOBaHHUN K pe3yibTaTaMm OCBOEHHUS (deaepaabHON
oOpasoBarenpHON TporpamMmbl  cpeaHero obmero obpaszoBanms (DPOIT  COO),
MIPEACTABICHHBIX B DeiepalibHOM TocyAapcTBeHHOM oOpa3oBaTenbHOM ctanmapte COO,
¢ yuérom Konnenmun npemnoaBanus y4eOHOTO MpeaMeTa « XUMHUS» B 00pa30BaTeIbHBIX
opranuzanusix Poccuiickoit ®denepainuu, peanu3yolMX OCHOBHBIE 00pa3oBaTelIbHbBIC
IPOrpaMMbl, © OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3Butusi Bocnutanus B Poccuiickoi
®denepanuu Ha nepuoa 10 2025 roga» (Pacnopsikenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKE MPOrpaMMbl MO XMUMHH, K ONPENEICHUIO 00IIen
cTparerud OoOy4deHHs, BOCHHUTAHUS M Pa3BUTUA OOYYAIOLIUXCS CPEICTBAMH Y4eOHOIO
npenmera «Xumus» st 10-11  kmaccoB Ha  06a30BOM  YpOBHE  COCTaBUIIU
koHuenrtyanbHsle mnonoxeHuss PIroOC COO o B3auMOOOYCIOBICHHOCTH —LENEH,
COJICpKaHMs, PE3YyJIbTaTOB OOy4YeHUsT M TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, MOJIy4aeMOE€ BBIITYCKHUKaMU 00I1e00pa3oBaTeIbHOM
OpraHu3alliM, SBJSETCS HEOThEMJIEMOM YacThi0o MX 00pa3oBaHHOCTU. OHO CITYKHUT
3aBEPIIAIOIIMM 3TAallOM pealu3aldyd Ha COOTBETCTBYIOUIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX LEJIOCTHOM CUCTEME XUMHUYECKOT0 00pa3oBaHMs. JDTH
IIEHHOCTH KacaloTCs TMO3HAHMS 3aKOHOB MPUPOABI, (OPMHUPOBAHUS MHPOBO33PEHUS U
oOIel KyJbTyphl YEJOBEKa, a TaKKe HSKOJOTHUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBbIO U MpHUPOAHON cpene. Peamusyercss Xxumudeckoe o00Opa3oBaHuE
oOyyJaromuxcsi Ha YpPOBHE cpeaHero oOliero o0pa3oBaHMs CPEICTBAMHU Y4EOHOTO
npeaMeTa « XUMHUs», COAEpKaHUE U MMOCTPOEHUE KOTOPOTO OMPEAEIICHbI B IPOrpaMMe 0
XUMUU C YYETOM CHEeIUPUKN HAYKH XUMUU, €€ 3HAYCHUS B TMO3HAHUU TMPHUPOJLI U B
MaTepHAIIbHOW >KM3HU OOIIECTBA, a Takke ¢ Y4ETOM OOIMX IIeJie W TPUHIIMIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEr0 00I1Iero 00pa3oBaHus B
Poccuiickon @enepanum.

XUMHUSI Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyl pojib B
COBPEMEHHOM IMBUJIM3ALMU, B CO3JaHUU HOBOM 0a3bl MaTepHalbHOW KyIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (DOPMUPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE
LEJIOCTHOTO TMPEJCTaBlIeHUs 00 OKpYXalolleM MHUpE Kak O €IUHCTBE MPUPOABI U
YyeJioBeKa, KoTopoe (GopMHUpYeTCsl B XMMHUM Ha OCHOBE TMOHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXAY CTPOCHHUEM BELIECTB, UX
CBOMCTBAMH 1 BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJACHCTBYSl C JPYrUMH €CTECTBEHHBIMM HayKaMHu, XHUMHS cCTajia
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHUEM YCIICIIIHOTO TPy/a
M KM3HU KaXKJ0TO wieHa oOmecTBa. CoBpeMeHHasi XMMHUS KaK HayKa CO3UaTelibHas, KaK
HayKa BBICOKMX TEXHOJIOTWI HampaBlieHa Ha pelieHue TIo0ATBHBIX MPOoOJIeM



YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CBIPbEBOM, DSHEPreTUYECKOW, MHUIICBOM,
HKOJIOTMYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBHU ¢ OOUTMMU HEISIMU U IPUHLIUIIAMHU CPETHETO OOIIET0 00pa3oBaHus
conepxkanue npeamera «Xumus» (10—11 xmaccel, 0a30BBIM  ypOBEHb HM3YUEHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY OOyYarouiuxcs,
HEOOXOUMYI0O UM [UJIi BBIpAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHUS B JKM3Hb COIMYMa, MPOJOHKEHHUS 00pa30BaHUsl B PA3IUYHBIX O0JIACTIX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocTapsOmUMH MpeaMeTa « XuMus» SBISIOTCS 6a30Bble Kypchl — «Opranuyeckas
xumus» U «O0mas U HeopraHM4ecKass XUMHUsD), OCHOBHBIM KOMIIOHEHTOM COJEpKaHus
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKu: CHUCTeMa 3HAHHMHM IO HEOPraHUYEeCKOU
XUMUM (C BKIIOYEHMEM 3HAHMA M3 OOLIEd XUMHUU) W OpPraHUYECKOM XUMUHU.
@opMHpOBaHUE [IaHHOM CHCTEMBbl 3HAHMM MpPU H3YyYEHHUU NpeaMeTa 00eCleurBaET
BO3MOKHOCTbh PACCMOTPEHHUSI BCETO MHOT000Opa3usl BEIIECTB HA OCHOBE OOILMX MOHATHUH,
3aKOHOB U TEOPUI XUMUHU.

Crpyktypa cojaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c(HOpMUpPOBAHA B MPOrPaMMeE 110 XMMUHU HA OCHOBE CUCTEMHOIO
noaxoja K H3YYEHHMIO Yy4yeOHOro Marepuana U OOyCIIOBIEHA HMCTOPUYECKU
000CHOBaHHBIM PA3BUTHEM 3HAHWUM Ha OMPENEIEHHBIX TEOPETUUECKUX YpOBHsX. Tak, B
Kypc€ OpraHMYECKOM XHMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOU
TEOPUHU CTPOCHHUSI OPTAaHUYECKUX COCIMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMUYECKUX U
ANIEKTPOHHBIX MPEJICTABIECHUN O CTpOCHHH BeulecTB. CBefeHus: 00 M3y4aeMbIX B Kypce
BEIIECTBaX JAlOTCS B PA3BUTUU — OT YIVIEBOJAOPOJOB A0 CJIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHHW. B Kypce OpraHnueckod XUMHM MOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO o00Iero o00pa3oBaHUsI TE€pBOHAYATLHBIC
MPEACTABICHUS] O XHMMHYECKOW CBSI3W, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUYECKON PEAKLIAH.

[Ton HOBBIM yrjoM 3peHHs B TpeaMmeTre «XuMus» 0a30BOro  ypOBHS
paccMaTpuBaeTcsi HM3y4€HHBII Ha YpPOBHE OCHOBHOIO oOmiero oOpa3oBaHus
TEOPETUYECKH MaTepuall U (aKTOJOTMYECKHUE CBEICHMSI O BEIIECTBAX M XMUMHUYECKOU
peakuuu. Tak, B yacTHOCTH, B Kypce «OO01Ias 1 HeOpraHnueckasi XuMus» o0ydaromumcst
IIPEAOCTABIACTCA BO3MOXXHOCTH OCO3HATh 3HAYECHHE IEPUOJUYECKOTO 3aKOHa C
OOLIETEOPETUYECKUX U METOAOJIOTMYECKUX IO3ULUN, TIIy0Ke MOHATh HCTOPHUYECKOE
n3MeHeHue (QYHKIMA OSTOTO 3aKkoHa — OT o00oOmaromet 1m0 oOBACHSIONEH U
MIPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEHIIMX BENIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX W TMPUMEHEHUHU, a TAKKE O XHUMHUYECKHX pPEaKUMsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEKaHusi AomnojHsercs B kKypcax 10 m 11 knaccoB snemeHTamu
COJIEP/KAaHMS, UMEIOINMU KYJIbTYPOJOTHUECKUN U NPUKIAIHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSA3M XUMHUU C JIPYyTUMU HayKaMH, PacKpbIBalOT €€
pOJIb B TIO3HABATEIHHOM M TPAKTUYECKON NEATEIHHOCTH 4YEIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHH U TPAKTUUECKUX
MPWIOKEHUN XUMHUHU, MOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO H



JUYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSA3AHHBIX C XMMHUEW, KPUTUUYECKU OCMBICIMBATDH
nH(}OpPMAITHIO W IPUMEHSITH €€ JJI TIOTIOTHCHUS 3HAHHUMA, PEIICHUS] MHTEJUICKTYalTbHBIX U
AKCIIEPUMEHTAIILHBIX HUCCIIEIOBATENLCKUX 3a7ad. B 1emom coaepkanue y4eOHOTO
npeaMera «XUMHs JTaHHOTO YPOBHSI M3Y4YEHHUS! OPUEHTUPOBAHO Ha (HOPMHUpPOBAHUE Y
00y4Jaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIs1 MOHUMaHUs PUIIOCOPCKUX UJIEH, TAKHX
KaK: MaTepualibHOE E€QUHCTBO  HEOPraHMYECKOr0 W OPraHMYeCcKOro  MHpa,
00YCIIOBJIEHHOCTh CBOWMCTB BEIIECTB WX COCTABOM U CTPOCHUEM, MO3HABAEMOCTh
MPUPOJIHBIX SBJICHUN MyTEM SKCIEPUMEHTA U PEUICHUS] TPOTUBOPEUHUN MEXKITY HOBBIMU
dakTaMl U TEOPETUYECKUMHU MPEANOChIIKAMH, OCO3HAaHUE POJIM XUMHUH B PEIICHUU
AKOJIOTUYECKUX MpOoOJieM, a Takxke MpoOsieM cOEpekeHMs] dHEPreTHUEeCKUX PECYpCOB,
CBIPbsl, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepUaoB.

B miane pemnienus 3ajiad BOCIUTAHUS, PA3BUTHUSL U COIMATU3ALMU OOYyYarOMIUXCS
MIPUHATHIC IPOrPAMMOM 10 XMMHUHU TOJIXO/bI K OMPEACICHUIO COJIEPHKAHUS U TTOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (POPMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JEUCTBHM,
UMeEIoIuX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX BUIOB JIEATEILHOCTH: pEUICHUs IpooieMm,
MOMCKa, aHalin3a U o0paboTKu MH(MOPMALMK, HEOOXOIUMBIX ISl MPUOOPETEHUS OMbITA
MPaKTUYECKOM W KCCIIEN0BATEIbCKONW AEATEIbHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B nmnpakTtuke mpenojaBaHMs XHMMHHM KaK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs, TaK M Ha YpOBHE CpelHero oOIero oOpa3oBaHUs, MPHU OIpPEACIICHUN
COJICPKATEIIbHOM  XapaKTepUCTHKU I1eJed U3Yy4YeHUs TMpeaMeTa  HalpaBJICHUEM
MEPBOCTETICHHON 3HAYMMOCTH TPATUIUOHHO TpHU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKOM HayKd Kak o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKa MU KakK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJUYECKON TOYKHU 3PEHUSI TAKOM MOXOJ K ONPECTICHUIO 1IeJIe 3yUeHUs MpeIMeTa
SIBJISIETCS BIIOJIHE ONPABJAAHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMU IEISIMU U3YUYEHUS TIpeaMeTa « XUuMUsH
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opMUpPOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHCHIIICH COCTaBJISIOIICH
€CTEeCTBEHHO-HAyYHOW KAapTUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIC
MOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XHMMHH, OCBOCHHUE SI3bIKA HAYKH,
YCBOCHHUE U MOHUMAHUE CYIIHOCTU JIOCTYIMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHS;

e (QopMupoBaHue ¥ pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMHUYECKHX PEAKIUM, HEOOXOIUMBIX ISl MPUOOPETCHUS YMEHUI
OPUEHTUPOBATLCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUM, UMEIOIUX MECTO B
MPUPOJE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUW M CHOCOOOB JEATETHLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
0OBSICHEHHEM XUMUUYECKOTO DKCIEPUMEHTa, COOII0OJICHUEM IMPaBUI OE30M1acHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsny c stum, coaepkaTenbHas XapakTEpUCTUKA IeJledl W 3aJad H3y4YeHHs
npeaMera B MpPOrpaMMe MO XMMUU YTOUYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMH B CHUCTEME CcpeaHero ooémero oOpa3oBanusi. CeromHs B



NpernojlaBaHu XUMUU B OOJBIIEH CTENeHH OTAAETCS MPEANOYTEHHE MPAKTUYECKON
KOMIIOHEHTE COJIepKaHusi OOydeHHs, OPUEHTHPOBAHHOW HAa MOJTOTOBKY BBIITYCKHHUKA
o0meo0pa3oBaTebHON  OpraHW3allMM, BIAJCIOMIET0 HE HAO0OpOM  3HAHUHU, a
(GYHKIMOHATBHOM T'PaMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHUSIMH aKTHBHOTO
MOJIYYCHHS] 3HAHUM U MPUMEHEHHS UX B PEATbHOW KU3HU JJIA PEUICHUS! MPAKTUYECKUX
3azay.

B cBs3u ¢ 3TUM mpu H3yYeHUH TMpeaMeTa «XHUMHUS» JTOMHHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

afganTanus oO0ydJarouuxcsi K YCJIOBUSIM JIMHAMHYHO Pa3BHUBAIOLIETOCS MUPA,
dbopMHpOBaHKE HMHTEIUIEKTYyaJIbHO Pa3BUTON JIMYHOCTHU, FOTOBOM K CaMo0Opa3zoBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

dopMupoBaHrEe y 00y4arOIIMUXCSl KJIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIH),
UMEIOIINX YHUBEPCAJIIbHOE 3HAYEHHWE I Pa3JIMYHBIX BUJOB JCSATEIBHOCTH: PELICHUS
npobieM, TIOMCKa, aHamu3a U O00pabOoTKM HH(POpPMALUM, HEOOXOJUMBIX IS
MPUOOPETEHUST OMbITa NIEATEIHHOCTH, KOTOpas 3aHMMAeT BaXXKHOE MECTO B TO3HAHHUU
XUMHH, a TaKkKe IJs ONEHKM C TO3UIMI SKOJIOTHYECKON Oe30macHOCTH XapakTepa
BIMSIHUSI BEIIECTB M XMMHUYECKHX IPOLECCOB HAa OpPraHU3M YeJIOBEKa M IPUPOJHYIO
cpeny;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYalIbHBIX M TBOPYECKUX
CIOCOOHOCTEN O00YyYarolUXCs: CHOCOOHOCTH CAMOCTOSITEBHO MPUOOpETaTh HOBBIE
3HaHHWA TI0 XUMHH B COOTBETCTBHMU C KXU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE MH(OpPMALMOHHBIE TEXHOJOTUU JJs TMOUCKAa U aHalu3a Yy4yeOHOH W
HAYYHO-TIOMYJISIPHON MH(POPMAIIMK XUMHUYECKOTO COJIEP KAHUS;

dopMupoBaHHEe W pa3BUTHE y OOYYAIOUIUXCA AaCCOIMATHBHOTO M JIOTMYECKOTO
MBINUICHHSI, HaOMI0JaTebHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOMUMBI, B YACTHOCTH, TMpPH I[UIAHUPOBAHUU W TIPOBEIACHUH XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIHTAHUE y 00yUaromuxcst yoexx1€HHOCTH B TYMaHUCTHUECKON HAIPaBIEHHOCTH
XUMUHU, €€ BAXHOM pOJAM B pEHIeHUWH TIJI00aJbHBIX NOpOoOJeM palruOHAIBHOIO
MPUPOIONIONB30BAHNUS, TIOMOJHEHUS JHEPreTHUECKHX pPECYypCOB W COXPAaHEHUS
OPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOr0 OTHOILEHUS K
OpUpPOJIE U CBOEMY 3J0pPOBbIO, a TakKe MPUOOPETEHUs OIbITa HUCHOJIb30BaHUS
MOJIyYEHHBIX 3HAHUHM NJIS TPUHATUS TPAMOTHBIX PEIEHUN B CUTYyalUsX, CBA3aHHBIX C
XUMHYECKUMU SBIICHUSIMH.

B yueOHOM miane cpenHero o6iiero oOpa3oBaHUs YUeOHBIN MpeaMeT «XUMUs,
M3y4aeMblii Ha 6a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM YU€OHBIM MPEAMETOM.

OO1iee ymuCIIO 4acoB, OTBEAEHHBIX ISl U3yUYEHHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiser 68 yacon: B 10 kmacce — 34 yaca (1 gac B
Heneno), B 11 knacce — 34 yaca (1 4ac B Hezelno).



COILEPKXAHUE OBYYEHUSA
10 KITACC
OPT'TAHNMYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHnyeckol XuUMHH: €€ BO3HMKHOBEHHE, Pa3BUTUE U 3HAUYECHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. TeopHss CTPOCHUS OpPraHUYECKHUX
coequnennit A. M. BbytnepoBa, e€ ocHoBHble mMmonoxeHHus. CTpyKTypHbIE (HOPMYIIbI
OpraHu4ecKkux BemecTB. ['omomnorus, uzomepus. XUMHYECKasi CBSA3b B OPraHHMYECKHUX
COEIMHEHUAX — OIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBinenne o kiaccudukanuym opraHuueckux BemnlecTB. Homenknatypa
OpraHUYECKUX COEAMHEHUH (CHCTeMaTH4YecKas) U TPUBUAIbHbIE HAa3BaHUS BayKHEHIIMX
MPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCNEepUMEHTAIIbHBIE METOABbl W3Y4YEHUs BEIIECTB M MUX [PEBpAICHUM:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuallaMd Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ] OPraHMYEeCKHMX BEIECTB, HAOJIOJEHUE U  ONHCaHUE
JI€EMOHCTPALIMOHHBIX ONBITOB 10 MPEBPAILIECHUIO OPraHUYECKUX BELIECTB IPU HAIPEBAHUU
(u1aBneHue, 0OYrIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUI pAl. MeTaH U 3TaH — IpOoCTEeNHIIne
IpEICTaBUTENIN ANKAaHOB: (PU3NUECKHE U XMMHUYECKHE CBOMCTBA (peakiuu 3aMEIICHUs U
rOpEeHus), HaXOXJACHUE B IPUPOJIE, TOIYyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKHMH psAl. OTWIEH W TPONUJIeH —
OpocTeiilne NMpeACTaBUTENN AJIKEHOB: (PU3MUECKUEe M XMMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TAJOICHUPOBAaHUs, THUIApAaTallid, OKHUCJIECHHS U IOJIMMEPHU3ALUN),
MOJIyYeHUE U MPUMEHEHHUE.

Ankanauensl: OytaaueH-1,3 u MetwiOyrtaaueH-1,3: CcTpoeHHE, BaKHEHIINE
XUMUYECKUE CBOMcCTBAa (peakuus mnoiaumepusanuu). llomydyeHne CHHTETHYECKOIO
KaydyKa W pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psa. AUETHIIEH —
MPOCTEUILINI MPEACTABUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (peakUuu TUIPUPOBAHHUS, TAJIOTCHUPOBAHMS, THApPATALUU, TOPEHHUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, GU3NYECKUEe U XMMUUYECKHUE CBOMCTBA (peakiuu
TAIOTEHUPOBAHMUS W HUTPOBAHUS), IOJy4eHHE M NpuMeHeHue. Toryon: cocmas,
cmpoenue, ¢uzudeckue U XuMudeckue Cceoucmea (peaxyuu 2ai02eHuposaHus U
HUMpOB8anusi), nonyyeHue u npumereHue. TOKCUYHOCTh apeHOB. I'eHeTHueckas CBA3b
MEXy YTJIE€BOJOPOJAAMH, IPUHAIICKAIIUMU K Pa3IMYHbIM KJIACCAM.

[IpupoaHbie UCTOUYHUKH yTaeBOAOpOoa0B. [IpuponHblil Ta3 U MOMyTHEIE HEeTSIHBIC
ra3pl. Hedtb u €€ mpoucxoxaenue. CriocoObl nepepaboTku HedTU: MEpPEroHKa, KPEKUHT
(TepMuueckuii, KaTaluTUYecKuil), nuponu3. I[IponykTel mnepepabOTKM HePTH, HX



MPUMEHEHUE B MPOMBINIJICHHOCTH W B ObITy. KaMeHHBIM yroib M TPOMYKTHI €ro
nepepadoTKHU.

OKCIEpUMEHTANIbHBIE METOABl M3YYEHHs BEIIECTB W HMX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasllaMu TuIacTMacc, KaydyKoB W pe3uHbl, koyuieknnn «Hedts» u
«YTOJIb», MOJCIUPOBAHUE MOJIEKYJ YIIEBOAOPOJOB M  TaION€HONPOW3BOIHBIX,
IPOBE/ICHUE MPAKTUYECKOU PabOThI: MOJyUYEeHUE STUIICHA U U3yUYE€HUE €r0 CBOWCTB.

Pacuérurlie 3agaun.

Boruncnenus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00béMa, KOJTUYECTBA
HMCXOJHOTO BEIIECTBA WM TMPOAYKTA PEAKIMU 10 U3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

Kucsiopoacoaep:kamnue oprannyeckue coeJMHeHUs

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI. METaHOM U 3TaHOI: CTpOeHHE, HU3UUECKUE U
XUMHUYECKUE CBOWMCTBA (peakiuu C aKTUBHBIMH METaUlaMH, TaJOr€HOBOJIOPOJAMU,
ropeHue), npuMeHeHue. BoropoaHbie CBA3M MEXKIY MOJIEKYJaMU CHUPTOB. JlelicTBHe
METaHOJIa ¥ ATAHOJIa HA OPTraHU3M 4YeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI. DTHICHIJIMKOJIb U TJIMIIEPUH: CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO IICJIOYHBIMU MeETallIaMH, KaueCTBEHHAs
peakius Ha MHOroaTOMHBIE cnupThl). JleiicTBUe HAa opraHu3M uenoBeka. [IpumeneHue
MJIMIEPUHA U STUJICHTJIUKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJIbI, (U3UUYECKUE U XUMHYECKUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue denona.

Anbaeruapl U xkemownsi. GopMaIbIAeru, aleTalIbACTUl; CTpoeHue, (PU3nYecKue u
XUMUYECKUE CBOMCTBA (pEakiMu OKHUCJICHUS W BOCCTAHOBJICHUS, Ka4ECTBEHHBIC
peakIum), NoJiydeHue U MPUMEHEHUE.

OnHOOCHOBHBIE TIpe/elibHbIE KapOOHOBBIE KHUCIOTH. MypaBbHUHAs W YKCyCHas
KHCJIOTHI: CTpOCHUE, (DHU3NYECKHe 1 XUMHUUECKHE CBOMCTBA (CBOMCTBA, O0IIME JIJIs Kjacca
KHCIIOT, peakius JSTepudukauu), TojJydeHne | npuMmeHeHue. CreapuHOBas W
OJICMHOBAs KUCIIOTHI KaK MPEACTABUTENH BBICIIMX KapOOHOBBIX KHCIOT. Mblia KaK COJH
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBHE.

Crnoxxnble 3(Upbl KaKk MPOU3BOAHBIC KApOOHOBBIX KHUCJIOT. ['MApPONN3 CIOKHBIX
a¢upos. Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruonornyueckast posb KUPOB.

VYraeBoasl: cocTtaB, kiaccuukamus yriieBoJoB (MOHO-, AW- U TOJUCAXapHUbI).
['moko3a — npocTeimmii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (PU3HUECKHUE
U XMMHYECKHE CBoWcTBa (B3ammoneiicteue ¢ rtuapokcuaom menu(ll), oxucienue
aMMUa4YHBIM pacTBopoM okcuma cepebpa(l), BoccTtanoBieHHE, OpOKEHUE TIIFOKO3bI),
HaXOXJCHUE B TNPHUPOJE, NMPUMEHEHHEe, Onosorudeckas posib. DotocuHTe3. DpyKTO3a
KaK U30Mep TITFOKO3BI.

Kpaxman u wuemmono3a kak npupoanble mnonumepbl. CTpoeHue Kpaxmalia u
1EJUTI0NI03bl. DU3NYECKHEe U XUMUYECKHUE CBOMCTBA KpaxMmaia (THIPOJIu3, KaueCTBEHHAS
peaKus ¢ UOJA0M).

DKCnepUMEHTAIBHBIE METO/IBI U3YUYCHHS BEIICCTB U UX MPEBPAICHUI: TIPOBEICHUE,
HAOJNFOJICHWE W OMHCAaHWE JCMOHCTPAIlMOHHBIX  OIBITOB: TOPCHHE  CIUPTOB,
KaueCTBCHHBIC PEAaKIMd OJHOATOMHBIX CHUPTOB (OKHUCIEHHWE OTaHOJA OKCHIOM
Menu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TIIMIEPUHA C THAPOKCHIOM



meau(ll)), anpmernnoB (OKMCIEHME aMMHA4YyHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Mmeau(ll), B3aummoxeicTBUE Kpaxmaiga C  HOJOM), IPOBEJICHUE
IPAKTHYECKON pabOThl: CBOMCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnbie 3anaum.

Boeluucnenus no ypaBHEHUI0 XMMHYECKOW peakuuu (Macchl, 00bEMaA, KOJIMYECTBA
UCXOJHOIO BEUIECTBA WM TMPOJIYKTa peaklMh II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO M3 UCXO/JHBIX BEIECTB WM NPOAYKTOB PEAKIIUH).

A3oTcoaeprkanme oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI Kak am¢oTepHble OpraHuyeckue coeanHeHus. Dusuueckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (HA MpUMEpe riaulMHa). buonornyeckoe 3HaueHUE
aMUHOKHCIIOT. [lenTuasl.

benku Kak TOpUPOJHBIE  BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAsI CTPYKTypa OeNKOB. XMMHUYECKUE CBOMCTBA OEIKOB: TUAPOIIN3,
JieHaTypalus, KaueCTBEHHbIE PEaKLIUU Ha OCJIKU.

OKCIEpPUMEHTAIIBHBIE  METOJABl M3YYEHWs BEIIECTB M MX IPEBpPALICHUN:
HaOJIOJIEHNE U OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHaTypauus OEIKOB IpHU
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BrbicokoMoieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATUSA XHUMHH BBICOKOMOJIEKYJIAPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENIEHb NOJIMMEPU3ALIUH, CPEIHSASI MOJIEKYJIIpHAsl Macca.
OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN — MOJUMEpHU3alus U
MOJIMKOH/ICHCALIHSL.

OKCIEepUMEHTAIIbHBIE METOABbl H3YyYEHHsS BEHIECTB W WX IMPEBPALLCHUN:
O3HAaKOMJIEHWE ¢ oOpa3laMu NPHUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmm3annst MeXNpeaMETHBIX CBSI3€M NPU W3YyYEHUM OpraHndeckor xumuu B 10
KJIaCCE€ OCYIIECTBIISIETCS Y€pe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAaK W TOHATHH, SBISAIOIIUXCA CUCTEMHBIMH JUISI OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAYUYHbIE IOHATHUS: SABJICHUE, HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHaJu3, CUHTE3, Kiaccu(ukanus, NepUOJUYHOCTb, HAOIIOACHUE, U3MEPEHHE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®uznka: Marepus, SHEPrus, Macca, aroM, JIEKTPOH, MOJIEKYJIA, YHEPreTUYECKUN
YpOBEHb, BEIIECTBO, TeJIO, O0BEM, arperaTHOE COCTOSHHME BELIECTBa, (PU3NYECKHUE
BEJIMYUHBI U €AMHUIBI UX U3MEPEHUSI.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHuU3MeE,
doTOCHHTE3, OMOJIOrMYECKH aKTUBHbBIE BelIeCTBa (OEJIKH, YIIIEBObI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOpPHBIE MOPOAbI, IOJE3HbIE HCKOMAEMble, TOILIUBO,
pecypchl.

TexHonorus: MUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIINE
CpelICTBa, JIEKAPCTBEHHbIE M KOCMETUYECKUE MPENapaThl, MAaTEpUaIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.



11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKUN 3eMeHT. AToM. Sapo aroma, M30TONbL. DJIEKTPOHHAs O0OJIOYKA.
DHepreTHYecKue YpOBHH, MOAYPOBHU. ATOMHBIE opOWTanu, S-, P-, d- 3JIEMEHTHI
Oco0eHHOCTH pachpeereHus JJIEKTPOHOB IO OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOI0B. DIEKTPOHHASI KOHPUTYpaLIHsi aTOMOB.

[Tepuonnyeckuyt 3akoH u llepuonuueckas cucremMa xumuyeckux siemeHTos /1. N.
MenpneneeBa. CBsi3b NEPUOANUECKOrO 3aKOoHA U Ileproanyeckoi cucTeMbl XUMUYECKUX
anemeHtoB JI. WM. MeHnngeneeBa ¢ COBPEMEHHOW TEOPUEHM CTPOCHHSI AaTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHUX DJEMEHTOB M 00pa3yeMbIX HMHU
IPOCTBIX M CJOKHBIX BEHIECTB MO TPYIIAM WU NEPUOAAM. 3HAYEHUE MEPHOIUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHue BeniecTBa. XUMHUUYECKas CBsI3b. BUabl XUMHUECKON CBSI3U (KOBaJEHTHAS
HEMOJISIpHAass W MOJspHas, HWOHHAas, MeTauinyeckas). MexaHu3Mmbl 00pa30BaHUS
KOBAJICHTHOM XMMHUYECKOU CBsi3M (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIN). Bomopoanas
CBsI3b. BaneHTHOCTB. DIIEKTPOOTpULIATENbHOCTh. CTENEeHb OKUCTIEHUS. IOHBI: KaTHOHBI U
AQHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJSIDHOTO CTPOEHHs. 3aKOH ITOCTOSHCTBA
COCTaBa BEHIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWMCTBA BEILIECTB
OT THUIIA KPUCTALUIUYECKOU PELIETKH.

[TonsTre o nucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBl. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanusa Heopranuyeckux coeauHeHnil. HoMmeHknaTypa HeopraHMYeCcKuX
BEIIECTB. ['eHeTnuecKkass CBS3b HEOPraHMYECKUX BELIECTB, MPUHAIJICKAIUX K
Pa3IMYHBIM KJIaccaM.

Xumnueckas peakius. Knaccudukaiys XuMAYeCKUX peakiiuii B HEOPTaHUUECKOU U
OpPraHMYECKOM XMMHUHU. 3aKOH COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHEHUA H
MPEBPALIECHUS SHEPTUU NTPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pas3iuyHbIX QakTopoB. OOpaTuMbie
peakuu. XUMHUYECKoe paBHOBecHe. PaKTOPBI, BIUAIOLIIME HA COCTOSTHUE XUMHUYECKOIO
paBHoBecus. [Ipnanun Jle [latense.

Onektponutuueckas auccouuanusa. CuibHble U cialble 3nekTposnuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTpaIbHas, IEIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIIECTB W WX MPEeBpallCHUN:
neMoHctpanust Tabmun «lleproguueckass cuctemMa Xumuuyeckux sjemeHToB [[. U.
MenneneeBay, U3y4eHUE MOJEICH KPUCTAIMYECKUX PEIIETOK, HAOII0/ICHUE U ONMCaHUe
JIEMOHCTPAIIUOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3lioKEHHE TMEPOKCHIIa BOJOpOAa B
IIPUCYTCTBUM KaTalIM3aTopa, ONPEACIICHUE Cpeabl PAacTBOPOB BEIIECTB C ITOMOILBIO
YHUBEPCAIBHOTO MHAMKATOPA, PEAKIIMd MOHHOTO OOMEHa), MPOBEICHNE MPaKTUYECKON
paboThl «BiusiHre pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKOM pEeaKIun.



Pacuérnblie 3amaun.

Pacyé€Trhl o ypaBHEHUSM XMMHUYECKHUX PEAKIW, B TOM YHUCJIE TEPMOXHMHUUYECKHUE
pacu€Thl, pacu€Thl C UCIIOJIBL30BAHUEM MOHATHS «MACCOBAs JI0JIs1 BEIIECTBAY.

Heopranuyeckasi xumms

Hewmeramnsl. Ilomoxenune HemeramnoB B lleproanyeckoil cucreMe XUMHYECKUX
anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTpoeHHUs aToMOB. dDu3nueckue cBOMCTBA
HEMETAIOB. AJUIOTpONHUs HEMETaIOB (Ha MpUMepe KHCIopojaa, cephl, (ocdopa u
yriepoza).

XUMHUYECKHE CBOWMCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEphbl, a30Ta,
docdopa, yriepomaa U KpeMHHs) U UX COCAUHEHUN (OKCHUIOB, KHCIOPOICOIEPIKAIINX
KHCJIOT, BOJOPOJIHBIX COCTUHCHUN).

[IprmMeHeHnEe BaXKHEUIIINX HEMETAIIOB U UX COCIUHECHUH.

Meramnel. Ilonoxenne wertamioB B Ilepuogumdeckonn cuCTEME XUMHYECKUX
sanemenToB . 1. MenneneeBa. OcOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000J0UEK aTOMOB
MetaioB.  OOmme  gusmueckue  cBoiictBa  MeTauioB.  CIlaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUHN PsiJT HAMPSIKEHUN METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHUH, KaJIUM, KaJblUi, MarHUH,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIh) U UX COCTUHECHUI.

OO6mume crnocoObl NoJy4YeHHsI MeTAIIOB. [I[puMeHeHne MeTaIoB B OBITY U TEXHUKE.

DKCNEPUMEHTAIbHbIC METObl M3YUYCHHUS BEIUICCTB U MX MPEBPAILCHUN: U3YYCHHE
KOJUIeKIMK  «MeTauibl M CIUIaBbl»,  O0OpaslloB  HEMETAJIOB,  PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJACHUE U ONHCaHUuE JEMOHCTPAlIMOHHBIX U
71a00pATOPHBIX OMBITOB (B3aUMOJICUCTBUE THIPOKCH/IA ATIOMUHUS C PACTBOPAMH KUCIIOT
U 1IEJI0Yei, KAYECTBEHHBIC PEAaKI[M1 Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuétel Maccel BemecTBa WM 00béMa Tra30B IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACcCE UM O0OBEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, PaCUEThI
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUM, €CJIM OJHO U3 BEIIECTB
MMEET MPUMECH.

XuMuA U )KU3Hb

Ponp xumum B oOecrniedeHHMH SKOJIOTHYECKOW, SHEPreTHUYeCKOW W THIIEBOMN
0€30IacCHOCTH, Pa3BUTUU MeAUIMHBL. [oHSATHE O HayYHBIX METOJIax MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpencraBieruss 006 OONMMX HAYYHBIX IPHUHIIAIIAX IPOMBIIUICHHOTO IOJTYYSHUS
BAKHEMIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUATIOB: BAKHEHILINE CTPOUTEIbHBIE MaTEpHUAIbI,
KOHCTPYKLIMOHHBIE ~ MaTE€pUaNIbl, KpPACKHU, CTEKJIO, KEpaMHKa, MaTepuanbl s
AJIEKTPOHUKH, HAHOMAaTepHUaJbl, OPraHUYECKUE U MUHEPAIbHBIE YI0OPEHUSI.

XuMUsIT W 3JI0pOBbE 4YEJOBEKA: IIpaBUja MCIOJIL30BAHMUS  JICKAPCTBEHHBIX
IperapaToB, IpaBmia 0e30IacHOTO HCIOJb30BAaHMUS IIPErapaToB OBITOBOM XHUMHU B
MMOBCEIHECBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanms MeXnpeaMeTHBIX CBS3€H MpHU WM3YYEHUU OOIIEH M HEOPTaHMYeCKOU
xumuu B 11 Kimacce OCyHIECTBISIETCS Yepe3 HMCIOJIb30BAHHME KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX TIOHSATHUNA, TaK W TIOHSATUHU, SBISIIONIUXCS CHUCTEMHBIMH ISl OTACIIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61ue ecTecTBEHHO-HAYYHbIC MTOHATHS: HAyYHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOPHUSI,
aHaIM3, CHUHTE3, KiIaccu(uKaIus, TNEPUOIUIHOCTh, HAOMIOACHUE, OSKCIECPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusmka: Marepus, SHEPrus, macca, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PaTuOaKTUBHOCTb, MOJICKYyJIa, SHEPreTHUYECKUNA YPOBEHb, BEILECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSHHME BEIIECTBA, (U3MUCCKUE BEIMYMHBI M CIUHUIBI WX
M3MEPEHUS, CKOPOCTh.

buonorus: kneTka, opraHusM, dKocucTema, ouochepa, MakKpo- ¥ MUKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHu3Me.

['eorpadus: mMuHEpasnpl, TOpHBIC MOPOABI, TOJIE3HBIE HCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHoJIOTHS: XUMHYECKass MPOMBIIUICHHOCTh, METALTYprusi, MPOU3BOJICTBO
CTPOUTEJIbHBIX  MaTEepHaloB,  CEIbCKOXO3IMCTBEHHOEC  MPOM3BOJACTBO,  MHIIEBAs
IIPOMBIIIJIEHHOCTb, dbapMarieBTUUECKAs MIPOMBIIIJIEHHOCT, MIPOM3BOJICTBO
KOCMETUYECKUX  MpenapaToB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTE€pHUaJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIT'PAMMSBI 110 XUMKWKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS O0yYarOIIMMUCS
OporpaMM CpegHero o6miero o0pa3oBaHUS (JMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM).  HaydHo-meToauueckoil OCHOBOM uisl  pa3pabOTKH  IJIaHUPYEMBIX
pPE3yJIbTaTOB OCBOEHHUS MPOTPaMM CPETHETro OOIIero 00pa30BaHUS SBIAETCS CHUCTEMHO-
NEeATEIbHOCTHBIN OIXOI.

B cOOTBETCTBUM C CUCTEMHO-IEATEIBHOCTHBIM ITOAXOA0M B CTPYKTYpPE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHMS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEro 0oO0IIero oopa3oBaHUs
BBIJICJIEHBI CJIEYIOLIUE COCTABIISIIOLIUE:

OCO3HaHHE 00YYAIOIMUMUCA POCCUMCKON TPaKJTaHCKOW UJIEHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEIETICHUIO;

HaJINYUE MOTUBALUU K O0yUYEHUIO;

LEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUHA JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U  CIIOCOOHOCTh  OOYYalOIMXCS PYKOBOJICTBOBATHCSI B CBOEHU
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKAaMHU, MPUCYIIMMH LEJIOCTHONW CUCTEME
XUMHUYECKOTr0 00pa3oBaHus;

HaJM4Ke MPaBOCO3HAHUS IKOJIOTMYECKOW KyJIbTYPhl U CLIOCOOHOCTH CTAaBUTh LENH U
CTPOUTD KU3HECHHbIE TUIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMeTa «XHMHsS» JOCTUTAKOTCS B €JUHCTBE
yu4eOHOW W BOCHUTATEIbHOW JEATENIbHOCTH B COOTBETCTBUU C T'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU M HJI€aJJaMU POCCUHCKOIO
IPaXXKJAHCKOTO 0OIEeCTBA, MPUHATHIMU B OOLIECTBE HOPMaMH W TMpaBUJIaMU MOBEICHHS,
CIOCOOCTBYIOLIMMHU ~ TIPOLIECCAM  CaMOIO3HAHUS, CaMOpPAa3BUTHUS W  HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTH O0YyYaOUTUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHSD»  OTPa)XaroT
c()OPMUPOBAHHOCTh  OMbITA  TO3HABATEJIBHOM M  MPAKTUYECKOW  JAESITENbHOCTU
oOy4Jaronuxcs 1o peaau3ali NPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE€ B YACTH:

1) rpa:KaaHCKOro BOCIIMTAHMA!

OCO3HaHUsl OOYYalIIMMHUCA CBOMX KOHCTHUTYLHMOHHBIX IIpaB M O0s3aHHOCTEH,
YBaXEHUS K 3aKOHY M IIPABOIOPSJIKY;

IPEICTaBIICHUS O COUUAIBHBIX HOPMaX U MPaBWIIAX MEXIMYHOCTHBIX OTHOIICHU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENBHOCTH MNPU CO3AAHUM Y4EOHBIX
MPOEKTOB, PEIICHWU YYEeOHBIX W IO3HABATEIbHBIX 3a]ad, BBITOJHEHUU XHUMHUYECKHUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThI
JIPYTUX MPU aHAIKW3€ PA3IUYHbBIX BUIOB YUeOHOH AESTENbHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS



LIEHHOCTHOTO OTHOIIEHUS! K UCTOPHUYECKOMY M HAy4YHOMY HACJEIAHI0 OTEYECTBEHHOMN
XUMUH;

yBaKEHUS K IIPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHMSI TOTO, YTO JOCTIKEHHMS HAyKH €CTb pe3yJbTaT JJIMTEIbHBIX
HAOJIIOICHUM, KPOMIOTJIMBBIX IKCIIEPUMEHTAIBHBIX MMOMCKOB, MOCTOSIHHOTO TPyAa YUYEHBIX
Y MIPAKTUKOB;

MHTEpEcCa W TO3HABATEJIBHBIX MOTHUBOB B IIOJYYEHHUU M TOCIEAYIOLIEM aHaIU3e
uH(pOpMAIH O MIEPEIOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEICHUS;

CHIOCOOHOCTH OLICHHBAaTh CHUTYallMH, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEJICHUE U MOCTYIKH CBOMX TOBApHUILEH C MO3ULUHI
HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX NOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUs IIEHHOCTEH 310pOBOro M Oe3omnacHoro o0pasa >KU3HH, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOILLEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOmro/ieHns TpaBui  0O€30MacHOro oOpamieHusi C BEIIeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHUMAaHUSl LEHHOCTH MNPABWJI WHIWBUIYAIbHOTO U KOJUIEKTMBHOIO O€30MaCHOTO
NOBEACHUS B CUTYALMSX, YTPOKAKOIINX 310POBBIO U )KU3HU JTHOIEH;

OCO3HaHUSl TMOCJIEICTBUA M HENpPUATUS BPEOHBIX MPHUBBIYEK (yHOTpeOseHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKON NEATEIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAHOBKM HA AaKTHBHOE YYacTHUE€ B PELICHWH NPAKTUYECKUX 3a1ad COLMAIbHON
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEHHIO MPOQeccuil pa3aIuvyHOro pojaa, B TOM YHCIIE
Ha OCHOBE IIPUMEHEHUS NIPEAMETHBIX 3HAaHUU 110 XUMHH;

YBaXXEHHUS K TPYLY, JIOJAM TPpyAa U pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TFOTOBHOCTU K OCO3HAHHOMY BbIOOPY WMHIMBUAYaJIbHON TPACKTOPUU 0Opa3oBaHuS,
Oynymieit npodeccun W peanusaluu  COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C Y4YETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEHN 00111eCTBA;

6) IKOJIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH  1€JecOo00pa3HOro OTHOIIEHUST K MPUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMaHUSl  TJ00AaJBHOTO  XapakTepa HSKOJIOTMYECKUX  MpoOJeM,  BIMSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPeibl;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTH)KEHUH XUMHUHM JUIS DPELIEHUs
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOAOIIOIb30BaHNUS;



AKTUBHOI'O HEINPUATUS JEUCTBUM, NPUHOCIIIMX BPEZ OKPYXKAIOIIEW NPHUPOIHOU
cpene, YMEHHS TMPOTHO3UPOBATH HEOJIArOMPUATHBIE HSKOJOTUYECKHUE MOCIEACTBUS
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HAJIM4YXsl PA3BUTOrO SKOJOTUYECKOIO MBIIUICHHS, SKOJOTUYECKON KYJIBTYPBI, ONbITA
NEATEIBbHOCTH HKOJIOTMYECKOM HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBAaTHCS HMH B
[T03HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAIbHOM MPAKTHKE, CHOCOOHOCTH M YMEHHUS
aKTUBHO MPOTUBOCTOSTH UJCOJIOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA

c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKU;

MOHUMAaHUA CTIeMU(UKA XUMHH KaK HAyKH, OCO3HaHMS €€ POoju B (OPMHUPOBAHUU
PAalMOHAJIBHOIO HAYYHOIO MBIIIJIEHUS, CO3JAaHUU LEJOCTHOIO TMpEACTaBICHUS 00
OKPYXXAIOIIEM MHpE KaK O €IMHCTBE IPHUPOABI M 4YEJIOBEKa, B IO3HAHWUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUuH NpoOIeM COXpaHEHHUs! IPUPOJIHOTO PaBHOBECHS,

yOEKJIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJI1 COBPEMEHHOM LMBUIIM3AIMU: B €€
IYMaHHCTHYECKOW HAIMpaBICHHOCTH W BaXXHOM pOJM B CO3JaHMM HOBOM 0as3bl
MaTepuaibHONW KyJbTYpbl, PEIICHUU TJI00AJIbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS
YeJI0BEYECTBA — ChIPhEBOM, SHEPreTUUECKOM, TUILIEBOM U SKOJIOTUYECKON O€30IacHOCTH, B
pPa3BUTUU MEIUIMHBI, OOECHEUYEHUU YCIOBUH YCHEHNIHOIO TpyJda U 3KOJOTUYECKU
KOM(OPTHOM JKU3HU KaXA0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOI TPAaMOTHOCTU: TMOHMMAHHSI CYHIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCIIOJIb30BATh MOJIyYaeMble 3HAHUS
JUIA aHalin3a M OOBSACHEHUS SBJICHUM OKPYXKAIOLIETO MHpa U MPOUCXOIALIMX B HEM
M3MEHEHUH, YMEHUs JleJaTh 0OOCHOBAHHBIE 3aKIIIOUEHHUS HAa OCHOBE HAayYHbIX (DAKTOB U
MMEIOIIMNXCS JAHHBIX C LENbI0 MOJIYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHUS Ui pELleHUs
npo0JieM B pEaNIbHBIX )KU3HEHHBIX CUTYAILIUSX;

MHTEpPECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BaHUIO U CaMOOOPA30BaHUIO, K
AKTUBHOMY ITOJIYYEHUIO HOBBIX 3HAaHUM MO XMMHH B COOTBETCTBHUM C >KHU3HEHHBIMHU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mnpodeccuoHanbHON
NEeATENBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yabTaTbl OCBOCHHUS Y4eOHOTO mpeaMera «XUMHsD Ha YpPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUISt dbopmHpoBaHus MHPOBO33pPEHUS oOyyJaronuxcs
MEXIUCIUIUTMHAPHBIE  (MEXMpPEIMETHBIE) OOIICHAYYHbIE TMOHSITHS, OTPaXKAIOUINE
[IEJIOCTHOCTh HAYYHOUW KapTUHBI MHUPa U CIIEU(PUKY METOIOB TIO3HAHMSI, UCTIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (Marepusi, BEILEeCTBO, SHEPrus, SBJICHHE, MPOLECC, CHCTEMA,



Hay4HbIA (DaKT, MPUHIINI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIECIOBAaHHUE,
HaOroICHNE, M3MEPEHHE, SKCTICPUMEHT U JPYTHE);

yHUBEpCalbHble ydeOHble JEWCTBUS  (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), obecrieunBawolme GopMHUpOBaHUE (PYHKIMOHAIBHOW TPAMOTHOCTU H
COILIMAJIbHON KOMITETEHIIMU 00YyYarouuxcs;

CIIOCOOHOCTh  OOYYArOIIMXCS HMCIOJB30BaTh OCBOCHHBIC MEKIUCIUTIIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAIbHbIE YUEOHBIE NEHCTBUSI B MO3HABATEIBHOU U
COIIMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCATIbHBIMU YUECOHBIMU
MO3HAaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMH.

OBJiaieHNe YHUBEPCAJILHBIMYU Y4€OHBIMH NMO3HABATEIbHBIMU J€CTBUAMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSATENbHO (DOPMYTUPOBATh U AKTYalM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPENEIATh LETU JEATeIbHOCTH, 3a/aBasi apaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTH PE3YJIbTaThl ICSITEIHLHOCTH C TOCTABJICHHBIMHU LIECIISIMHU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHHUU MPUEMBI JJOTUUECKOTO MBIIUICHHUS — BBIICIATh
XapaKTepHbIE NPU3HAKKA TOHATHA M YCTAHABJIMBAaTh HX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHSATHUSA JUIsl O0OBSICHEHUS OTAENIbHBIX (PAKTOB U SIBJICHUM;

BBHIOMpATh OCHOBAHMUS W KPUTEPUM I KIACCU(PUKALMU BEIIECTB U XUMHUUYECKHUX
peaKkuui;

YCTaHABIIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBIICHUSIMU,

CTPOUTbH JIOTUYECKUE PACCYKIEHUSA (MHIYKTUBHBIC, JCIYKTUBHBIC, MO AHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHUBOPEYMST B  PACCMATPUBAEMBIX  SBJICHUSIX,
(bopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B TMPOLIECCE TO3HAHMS, UCIOIb3yEeMble B XHMHUU CHUMBOJIMYECKHE
(3HAKOBBIC) MOJIENH, TIPEOOPA3OBBIBATH MOJICIBHBIC TIPEICTABICHUS — XUMUYECKUN 3HAK
(cumBOJI) BJIeMEHTa, XUMUYecKass (opmyra, ypaBHEHHWE XUMHUUYECKOW PEAKIUU — TpH
pelieHud y4eOHBIX IMO3HABATENIbHBIX W MPAKTHUYECKUX 3a/1ady, MPUMEHSTh Ha3BaHHbBIC
MOJICTIbHBIE TPEJCTABICHUS JJISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4daeMbIX
BEILIECTB U XUMUYECKUX PEAKIU.

2) 6a3oBbIe HcCIeA0BATEILCKIE AeiiCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUIA;

dbopMyIUpoBaTh LEJIM W 33J]aud WCCIEIOBaHMS, MCIOJb30BaTh IOCTABJICHHBIC W
CaMOCTOSITENIbHO C(POPMYIUPOBAHHBIE BOINPOCHI B Ka4eCTBE MHCTPYMEHTAa IO3HAHUS U
OCHOBBI I (DOPMHUPOBAHUSI TUMOTE3HI IO TMPOBEPKE MPABMIHBHOCTU BBICKA3bIBAEMBIX
CYKJICHUH;

BJIQJIETh HAaBBIKAMHU CAMOCTOSITEIILHOTO TUIAHUPOBAHUS U TIPOBEJCHUS YUCHUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHMS HAOIIOJaTh 3a XOJIOM Ipollecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATH €T0 Pe3yJibTat, PopMyIHpoBaTh 000OIEHNS U BHIBOABI
OTHOCHUTEJILHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEAOBAHMS, COCTABISATH OOOCHOBAHHBIN
OTU&T O MPOJIeTIaHHOM paboTe;



NpUOOPETaTh OMBIT YYCHUYECKON MCCIIEIOBATENbCKOW U MPOSKTHOM NEATEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOHMCKY METOJOB PELICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHHUKAX HMH(POpMaluu (HAY4YHO-TIOMYJIspHas
JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIpPAaBOYHBIE MOcoOus, pecypchl MuTepHeta),
aHAJIM3UPOBATh MH(GOPMAIIMIO PA3IUYHBIX BUAOB M (HOPM TMPEACTABICHUS, KPUTUUECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOJIBI MPU MOUCKE U OTOOpE
uH(pOpMaIi, HEOOXOAUMOM /JIsl BBIMOJIHEHNS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HCIOJNb30BAaHUA  HMH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTHUMAlbHYIO (opMy mpeactaBieHus WHOpMaUu
(cxempl, TpaduKy, TUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYTHE);

MCIIONIb30BaTh HAy4YHBIN SI3BIK B KAaueCTBE CpEACTBa Mpu paboTe ¢ XUMHUYECKOH
uH(popmManuen: TpUMEHATh MEXNpPeIMETHbIE ((pU3nyeckue U MaTeMaTUYECKUE) 3HAKHU U
CUMBOJIBI, (hOpMyIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OgiageHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMM:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBl B XOJAE AHWAIora W/WIU
JIUCKYCCHUU, BBICKA3bIBaTh WUACH, (OPMYITUPOBATH CBOU MPEIIOKCHHS OTHOCUTEIHHO
BBITNOJIHEHUS MTPEJIOKEHHON 3a/1a4H;

BBICTYHIaTh C NPE3€HTAlMEeld pe3ysbTaTOB IO3HABATEJIbHOM  JIESATEIbHOCTH,
MOJIyY€HHBIX CAMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBITOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, TMPaKTUYeCKOW paboThl MO HWCCIENOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealM3alii y4eOHOro MpoekTa M (OPMYyIHMPOBATh BBIBOIBI I10
pe3ysbTaTaM MpPOBEAEHHBIX HCCIEIOBAaHUM MyTEM COTJACOBAHMSA MO3UIMUI B XOJe
00CyXIeHUsI 1 0OMEHa MHEHUSIMHU.

OBiaeHHe YHMBEPCAJIbHBIMHU PEryJsiTAHBHBIMH J1€iCTBUSIMH:

CaMOCTOSITENIFHO ~ TUIAHUPOBAaTh W OCYIIECTBISTH  CBOKO  TO3HABATEIBHYIO
JesITeNIbHOCTb, ONpeesisst €€ LIeJu U 3aJja4ui, KOHTPOJIUPOBaTh U MO0 MEepe HEOOXOAUMOCTH
KOPPEKTUPOBATh MpPEJIaraéMblii aJropuT™M JEHCTBUI IpPHU BBIIOJHEHUU YYEOHBIX HU
UCCJIeIOBATEILCKUX 3aJ1ad, BHIOMpATh HamOosiee d(P(HEKTUBHBIM CIOCOO WX PEIICHUS C
y4€TOM TMOTYICHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKITUAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOCH JAESITENTFHOCTH Ha OCHOBE CaMoOaHaIM3a |
CaMOOIICHKH.



HPEAMETHBIE PE3YJIbTATBI

10 KUIIACC

[IpenMeTHbIE pe3yabpTaThl OCBOEHUS Kypca «OpraHuyecKas XuMHUsh» OTPaXkaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN O XMMHYECKON COCTaBISIIOIICH €CTECTBEHHO-
HAayYHOW KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWM SIBJICHUN MPUPOIBI, B (POPMHUPOBAHUHT
MBIIIJICHUS U KYJIbTYpPbl JUMYHOCTH, €€ (YHKIIMOHATLHON TPaMOTHOCTH, HEOOXOAUMOM JIJIst
pelIeHUs] MPaKTUYECKUX 3a7a4 M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CPEAE;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHWM, KOTOPAsl BKIKOYAET: OCHOBOIOJATAOIINE
MOHATUS (XMMHUYECKHI 3JEMEHT, aTOM, 3JIEKTPOHHAas oOO0OO0JI0YKa aroma, MOJEKYJa,
BaJICHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, XHUMHUUYECKas CBSI3b, CTPYKTypHas Qopmyiia
(pa3BEépHyTas U COKpallléHHas), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIIIepOIHBIN
ckenet, GyHKIIMOHANIbHAs TPYyIIa, paguKail, U30MEpUsl, U30MEPbI, TOMOJIOTUYECKUI P/,
TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA M a30TCOAEPKAIIUE COECAMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS); TEOPUU U 3aKOHBI
(Teopust ctrpoeHusi opranuyeckux BemectB A. M. bytnepoBa, 3aKoH coXpaHEHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMHUU; MUPOBO33PEHUYECKHUE 3HAHUA,
JIeKAIME B OCHOBE MOHUMAHUS NMPUYUHHOCTH M CUCTEMHOCTHM XWMHWYECKUX SIBJICHUM,
(haKTOJOTMYECKHE CBEIECHHUS O CBOMCTBAaX, COCTAaBE, MOJYYEHUH U O€30MacCHOM
UCIIOJIb30BAHUU BAXXKHEUIIUX OPraHMYECKUX BEHIECTB B OBITY W MPaAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUN BBISBISATh  XapaKTepHbIE MPHU3HAKU  TOHSATHIA,
YCTAHABJIMBAaTh HMX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TMOHATUS IIpHU
ONMCAHUU COCTAaBA, CTPOCHHUS 1 NMPEBPALICHUN OPTaHUYECKUX COCAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHHUM UCIOJIb30BaTh XUMUYECKYIO CHUMBOJHUKY  JUIs
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€éHHo) (opmyi
OPraHMWYECKUX BEIIECTB U YPABHEHHM XMMHUYECKHUX PEAKIWM, M3rOTaBIMBATH MOJAEIU
MOJICKYJl ~ OPraHWYECKHX  BEIIECTB JUIl  WUIKOCTPAIMA WX  XHUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh ~YMEHHH  YCTAHABIMBATh MPUHAJICKHOCTh  M3YYCHHBIX
OpraHUYECKUX BEHIECTB IO WX COCTaBYy U CTPOCHHUIO K OMPEACIEHHOMY KIAcCy/TpyImie
COeIMHEHHH  (YIJIEBOJOPOABI,  KHUCIOPOA M a30TCOJEpKalllMe€  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHHWs), JaBaTh WM Ha3BaHUS IO CUCTEMAaTHYECKOUN
Homenkinarype (IUPAC), a Taxke NOpUBOIUTH TPUBHAIBHBIC HA3BaHUS OTIACIBHBIX
OpPraHUYeCKUX BENIIECTB (3THIICH, MNPONWIECH, alleTWICH, ASTUJICHIJIMKOJb, TJIMIEPUH,
denon, Qopmanbaerua, aneTaNbAeTH, MypaBbHHAs KHUCIOTa, YKCYCHas KHCJIOTA,
OJICMHOBas KHUCJIOTA, CTEapUHOBAas KUCIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmal, LeIi0i03a,
[JIALIMH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEICIATh BUIbI XUMUYECKON CBS3U B OPraHUYECKUX
COEMHEHUAX (OJMHAPHBIE U KPATHBIE);

cOpPMHUPOBAHHOCTh ~ YMEHHUS  MPUMEHATh  TOJIOKEHHS  TEOPUH  CTPOCHUS
oprannveckux BeniectB A. M. byrtnepoBa i oObSCHEHHSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh COCTaB, CTpoeHUe, (puznueckue u
XUMUYECKNE CBOMCTBA THUIMUYHBIX MPEJACTABUTEICH Pa3IMYHBIX KIACCOB OPTaHMYECKHUX
BEILIECTB (METaH, dTaH, dTWJICH, MPONUJICH, alleTuiIeH, OyTaauen-1,3, MetuiOyTaaueH-1,3,
O€H30J1, METAHOJI, 3TAHOJ, ITHUJICHIJINKOJIb, TJIUIEPUH, (PEHOJI, alleTaIbJAeTu/l, MypaBbUHas
U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmaj, IeJII0J03a, aMUHOYKCYCHas KHUCIIOTa),
WUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKITUI C UCTIOIB30BAHIEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJOPOJAHOTO ChIPhS
(HedTh, PUPOIHBIN a3, Yrojb), CHOCOOBI UX MEPEPAOOTKU U MPAKTUYECKOE MPUMEHEHNE
MIPOJIYKTOB NEPEPAOOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS 10 XUMHUYECKUM YPaBHEHUSIM
(maccel, 00BEMA, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIA TPOAYKTAa PEAKIUU T10
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WM MPOTYKTOB
peaKInn);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HaHMI OO0 OCHOBHBIX METOJAX
HAyYHOTO TIO3HAHUS, WCIOJL3YEMbIX B XHMHH TPH W3YYCHUHU BEIIECTB W XWMHUYECKHX
ABJICHUM (HAOJIOJIEHUE, HW3MEpEHUe, OHKCIIEPUMEHT, MOJEIUPOBAHMUE), HCIOIb30BAThH
CUCTEMHBbIE XUMHMUYECKHE 3HAHUS NJIsi MPUHATHUS PEHICHUN B KOHKPETHBIX >KHU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COONIOJAaTh TIpaBWa TOJIb30BAHUS XUMHUYECKOU
MocyI0i 1 J1abopaTOpHBIM 000PYAOBAaHUEM, a TaK)Ke IpaBuiia oOpalleHus ¢ BellecTBaMu
B COOTBETCTBUU C MHCTPYKIUSIMH TIO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI MJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(TIpeBparieHus OpraHuyeCcKuX BEIIECTB IIPU HarpeBaHUM, MOJIyYEHUE STUIICHA U U3yUCHHE
€ro CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPraHUYECKUX BEIIECTB, JIEHATypalus OCJIKOB MpHU
HarpeBaHWM, I[BETHBIC pEAKIMU OCIKOB) B COOTBETCTBHU C TIpaBUJIAMU TEXHHUKH
0e30macHOCTH TIpU  OOpallleHWH C BelIecTBaMU U J1abOpaTOpHBIM 000PYIOBAHUEM,
MPENCTaBIATh PE3YNbTAThl XUMHUYECKOTO SKCIEpUMEHTa B (OpMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKkinii U POpMyIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

chOPMHPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAJIU3WPOBATH  XHUMHYECKYIO
uH(pOpPMAITNIO, TTOTYyYaeMyl0 U3 Pa3HbIX HUCTOYHHKOB (CpEeACTBAa MacCOBOM MH(OpMAIIUU,
WNHTepHeT u 1pyrux);

c(hOpPMHUPOBAHHOCTh YMEHHUI COOIIOJATh MpPaBHJIA SKOJOTUYECKU IETIECO00Pa3ZHOTO
MOBEJICHUSI B OBITY U TPYJOBOU NESITEIHHOCTH B LIEJISIX COXPAHEHUS CBOETO 3710POBbS U
OKpY’)Karollel MPUPOAHOM Cpellbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpPraHU3Mbl ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, IMOHMMAas cMbICH nokaszatess 1K,
MOSICHATh HA TMPUMEpax CrIocoObl YMEHBIICHUS W TIPENOTBPAIICHHUS WX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKA;

Ui OOy4aroIIMXCs C OrPAaHUYCHHBIMM BO3MOXXHOCTSIMU  3J0pPOBbSl: YMEHHE
PUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOAaX MO3HAHUS BEIIECTB U XUMHUYECKHX
SIBJICHUIM;

JUTSL CJICTIBIX W CJIA0OBUISIIMX OOYYaIOIUXCS: YMEHUE HCIIONIBh30BaTh penbedHO-
TOYEUYHYIO cucTteMy o6o3HaueHut JI. bpaiins s 3anucu Xxumuueckux popmyi.



11 KJIACC

[IpenmeTrHbie pe3yabTaThl OCBOEHHSI Kypca «OOmas ¥ HEOopraHuyeckas XHUMHUSD)
OTpaXaroT:

c(hOpPMHUPOBAHHOCTH TMPEJCTABICHUN: O XUMUYECKON COCTAaBISIONIEH €CTECTBEHHO-
HAy4YHON KapTUHBI MHUPA, POJIM XMMUU B MO3HAHUM SBJICHUM MPUPOJIbI, B POPMUPOBAHUU
MBIIUICHHUS U KYJIbTYPBI TUYHOCTH, €€ (PyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOTUMOM IS
pEIIeHUs] MPAKTUYECKUX 3a7ad U SKOJOTHUYECKH OOOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIaJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpasi BKIIIOYAET: OCHOBOIOJIAralore
MOHSTHS (XUMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIIA ATOMOB,
MOH, MOJIEKYJa, MOJb, MOJISIPHBI OO0BEM, BAJIEHTHOCTH, AJIEKTPOOTPHUIATEIHHOCTD,
CTCTICHb OKHUCIICHHUS, XUMHUYEcKas CBs3b (KOBaJeHTHAs, HOHHAs, MeTajlIndeckKas,
BOJOPOJIHAS), KpUCTAJUIMYECKass pemeTka, THUIBI XUMHYECKUX PpEaKIUd, pacTBoOp,
AJIEKTPOJIUTBL,  HEDJEKTPOJIMUTHI,  INEKTPOJIUTUYECKAss  JUCCOLMALUS, OKUCIHUTEIb,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKON pEeakliy, XUMUYECKOE PAaBHOBECHUE), TEOPUU U
3aKOHBI (TEOpHUsl AJNEKTPOJIUTHYECKON Jucconuanuu, nepuoandeckui 3akon JI. W.
MenzeneeBa, 3aKOH COXpPaHEHMsI MAaccChl BEUIECTB, 3aKOH COXPAHEHHUS U IMPEBPALLEHUS
SHEPruM NpPU XUMHUUYECKHX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEkKAIIME B OCHOBE IIOHMMAHUS MPUYMHHOCTH MU
CHUCTEMHOCTH XMMHUYECKUX SIBJICHHUM, (PAKTOIOTHYECKHE CBEACHHUSI O CBOMCTBAX, COCTaBeE,
MOJTy4YE€HUHU U O€30MMaCHOM UCTOIh30BAHUH BAKHEUIITUX HEOPTAaHNYECKHUX BEIIECTB B OBITY
U MPAKTUYECKOM JIeATEIBHOCTH YEI0BEKa;

cOPMUPOBAHHOCTh ~YMEHUW BBIABIATh  XapaKTEpHbIE TMPU3HAKK  IOHSATHUH,
YCTaHABIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME TIOHATUSA TIPU
OMHMCaHWU HEOPTAaHWYECKUX BEIIECTB M UX MPEBPAICHUH;

chOPMHUPOBAHHOCTh YMEHHUW HCIONB30BaTh XUMHUYECKYI0 CHMBOJIMKY IS
cocTaBiieHUs] (OpMyJl BELIECTB U YpaBHEHUN XMMHUYECKUX pEaKUUi, CUCTEMATUYECKYIO
HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTAEIBHBIX HEOPTAaHUYECKUX BEIIECTB
(yrapHslif ra3, yriaeKuCIbli Ta3, aMMHAK, TalliéHast U3BECTh, HETAIIEHAsS U3BECTh, ITUThEBAsI
coJla, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUH OIpEAeNsATh BAJICHTHOCTb M CTENEHb OKHUCICHUS
XUMHUYECKHUX 3JIEMEHTOB B COECIUHEHMSX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOH CBS3H
(xoBasleHTHasi, HOHHAas, MeTa/sIMyecKkas, BOJOPOJAHAs) B  COCIMHEHUSX, THI
KPUCTAJUTMUECKON PEImETKA KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJsSpHas, MOHHas,
METAJTMYecKas), XapakTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUIECKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHHMHM YyCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPTraHUYECKUX
BEIIECTB 10 HUX COCTaBYy K OMNpENeIEHHOMY KIacCy/TpyIie COeIWHEHUN (MpocThbie
BEIIECTBA — METaUIbl M HEMETaJUIbl, OKCHJbI, OCHOBAHHS, KHCJIOTHI, aM(OTepHbIE
TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUW PACKpBIBaTh CMBICH Tepuoandeckoro 3akona [ U.
MenzeneeBa M JEMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;



chOpMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh JIIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKuX dJeMeHToB 1—4 mnepuonoB Ilepumonnueckoil CUCTEMBI XUMHYECKHUX
anemeHToB JI. M. MenpeneeBa, UCHOb3ys MOHATHS «S-, P-, d-3JIEKTpOHHBIC OpOUTAIHY,
«QHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH  W3MEHEHHUsI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M HX COEJUHEHUM mo mepuojgaM u rpymnmnam [lepuonnueckoi
CHCTEMBbI XUMHYECKHUX 3JIeMeHTOB [l. 1. MeHaeneena;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOMCTBa HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEX]y HEOPraHWYECKMMH BEIECTBAMHM C IOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCHPUIIUPOBATh XUMHUYECKHE PpEAKIMH  I10
pa3INYHBIM MPU3HAKAM (YUCIY U COCTAaBYy PEarupyrolIuX BEIIECTB, TEINIOBOMY 3 (deKTy
peaKiMK, U3MEHEHHUIO CTETICHEN OKHUCIIECHUS DJIEMEHTOB, OOPaTUMOCTH PEaKlUU, YYaCTHIO
KaTanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPaBHEHUS! PEAKIUN Pa3IMUHBIX THUIIOB,
MOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS peaKlMii HOHHOTO OOMEHa, YYUThIBasl YCIOBUS, MPU
KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH PEAKIINH, MOITBEPKIAIOIINE KaueCTBEHHbIN
COCTaB PA3IUYHBIX HEOPraHMYECKUX BEIIECTB, PACHO3HABATh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH yMEHUM pacKpbIBaTh CYIIIHOCTh OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMIl MOCPEJACTBOM COCTABJIEHUS JJIEKTPOHHOTO OajaHca 3THX
pEeaKLHnii;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCHUMOCTh CKOPOCTH XUMHYECKOU
peakuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3aencTus (npunuui Jle Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKHUE TPOIIECCHI, JeKaIlue B
OCHOBE TMPOMBIIIJIEHHOTO IMOJYyYEHHS CEPHOM KHUCIOThl, aMMHaka, a TaKxkKe
c(hOpPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUIIAX U JKOJOTHYECKUX
npo0aeMax XMUMHUYECKOTO MPOU3BOCTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBHIYUCIICHHS C MCIOJIb30BAHUEM MOHSITHS
«MaccoBasi JI0Jisl BEIIeCTBa B PacTBOPE», OOBEMHBIX OTHOIICHUM Ta30B MPU XUMHUYECKHX
peakimsIX, MacChl BEIIECTBA MM O00BEMA ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYAaCTBYIOLIMX B PEAKIMM BEIECTB, TEIIOBOro s¢dexra
peaklMy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, MPEBPAILICHUS U COXPaHECHUS
SHEPIuu;

c(OPMHUPOBAHHOCTh YMEHUN COOJIOJATh TMPaBWJA TOJB30BAHHUS XUMUYECKOM
MOCY/I0M U JIa0OpaTOPHBIM 000PYyI0BaHUEM, a TAKXKe MpaBujIa OOpaIieHus ¢ BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIMSIMU IO BHITTOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATH W BBITIOIHATh XUMHUYECKUNA SKCIIEPUMEHT
(pa3noxkeHue MepokcHaa BOAOPOAA B MPUCYTCTBUU KaTalu3aTopa, ONPENEICHUE CPEeJbl
pPacTBOpPOB BEIIECTB C IMOMOIIBID YHHBEPCAIBLHOIO HWHIMKATOPA, BIUSHUE PA3TUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKlUU, Peakluid MOHHOTO 0OMEHa, KaueCTBEHHbIE



peakuuu Ha cyibdaT-, KapOOHAT- M XJIOPHA-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a1ad 1o temam «Mertamibl» U «Hemeramisl») B COOTBETCTBHM C
OpaBWJIaMU TEXHUKU O€30MaCHOCTH IpU OOpallleHUH C BELIECTBAMHU U J1a0OpaTOPHBIM
000py10BaHUEM, MPEACTABIIATH PE3YIbTAThl XUMUUYECKOTO 3KCIIEPUMEHTA B (JOpME 3aIIUCH
YPAaBHEHUN COOTBETCTBYIOUIMX peakUMid U (HOpMYJIHpPOBAaTh BBIBOJbI Ha OCHOBE 3THUX
pE3yNbTATOB;

chOpPMUPOBAHHOCTh ~ yYMEHMA  KPUTHYECKH  AHATU3UPOBATh  XUMUYECKYIO
MH(POPMAIHUIO, TIOJTYyYaeMYIO U3 pa3HbIX HCTOUHUKOB (CPEICTBAa MAaCCOBON KOMMYHUKALIUH,
WHTEepHET U 1pyrux);

c(hOpPMUPOBAHHOCTh YMEHHI COOJIIOATh MpaBUjia SKOJOTHYECKH IeIeco00pa3Horo
MOBE/ICHUS B OBITY U TPYIOBOW JAEATETBHOCTH B IESIX COXPAaHEHHUS CBOETO 370POBbS U
OKpYXarolleld MPUPOJHOM cpeAbl, OCO3HaBaTh OMNACHOCTb BO3JCHCTBUS Ha JKHUBBIC
OpraHu3MBbl OIIPEACIIEHHBIX BELIECTB, NMOHMMAas cMbIci nokasarens 11K, moscHATe Ha
npuMepax CcHocoObl YMEHBIICHHsS W TNPEAOTBpAIICHUs HX BPEIHOTO BO3JEHUCTBUS Ha
OpraHu3M YeJIOBEKa;

Uil OOy4YalIIMXCd € OrPAaHUYEHHBIMH BO3MOXKHOCTAMH 370pPOBBS: YMEHHUE
OPUMEHATH 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUI;

Ui CIENbIX W CIA0O0BUIAIMIMX OOYyYalolUXCsS: YMEHHE HCIOIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKuX (OopMyIL.



TEMATHYECKOE IIVNTAHUPOBAHUE
10 KJIACC

No KoJuuuecTso yacos DJIeKTpoHHbIe (I(POBbHIE)
HaumeHoBaHue pa3/ie/ioB H TeM NPOrpPaMMbl
n/n Bcero Kourposbnbie  IIpakTnyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Pa3znea 1. Teopernyeckue 0CHOBBI OPraHUYECKOH XUMUM
11 IIpenmer oprannyeckoilt XumMuu. Teopus CTpoeHus 3
' opraHuueckux coequHeHuii A. M. bytiieposa
Wroro mo paszneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble YyriieBOAOPOIbI: aTKEHbI, aTKaHEHBI, 5 1
' AITKUHBI
2.3 ApomaTH4eCcKue yrieBOg0pPOIbI 2
24 [TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB U X 3 1
' nepepaboTka
Hroro no pasneny 13
Pazpnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUs
3.1 Cruptel. @enon 3
39 Anpneruasl. Kap6oHoBbie KUCIOTHI. CIIOKHBIE 7 1
' 3¢hupsI
3.3 VYriaeBoasl 3 2
Hroro no pasneny 13
Pa3neu 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku 3
Hroro no pasneny 3
Paspnen 5. BeicokoMoOJIeKYy A pHbIE COCIUHEHUSA
5.1 ‘ [Inactmaccel. Kayayku. Bonokna 2
Hroro mo pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2




11 KIIACC

No KoJuuuecTso yacos DJIeKTpoHHbIe (HH(POBbHIE)
HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbI
n/n Bcero Kontpoabubie  IIpakTtuuyeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. Teopernyeckue 0CHOBBI XUMHH
Ctpoenue atomoB. [leproanueckuii 3aK0H U
11 Iepuoauueckas CHCTEMa XUMHUYECKHUX JIEMEHTOB 1. 3
H. Meunneneena
1.2 CrtpoeHnue BemiecTBa. MHOTr0oOpasue BEIECTB
1.3 XUMUUECKHE PEAKIUH 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannuyeckasi XuMusi
2.1 Merasibl
2.2 Hemertasl 1
2.3 CBs13b HEOPTAHWYECKUX U OPTaHUYCCKHUX BEIICCTB
Hroro no pazneny 17
Pazgen 3. XuMus 4 :KM3Hb
3.1 XUMUS U )KU3HD 4
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 3

IHOYPOYHOE IINTAHUPOBAHHUE




10 KJIACC

KoanuecTBo 4acoB

Ne aTra DJIeKTpOoHHbIe U (POBLIE
n/n Tema ypoka Bcero Kontpoabusre Tpakriteck H3§‘leﬂnﬂ 06pa30£aTeﬂLHLIe (:))Ie)cypcm
padoThI e padoThI

1 [IpenMer opraHuyeckoil XuMuu, e€ 1 08.09
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

2 Teopus CTpoeHUsI OPraHUYECKUX COETUHEHUN A. 1 15.09
M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS )
IIpencraBieHue o Ki1accupuKaum

3 opraHuueckux Bemiects. Homenkiarypa 1 92.09
(cuctematuyeckasl) U TpUBHAIbHbIE HA3BaHUS
OpraHMYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHM 1 29,09
pan

5 MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN 1 08.09
AJIKaHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1 13.09

7 OTHJIEH U NPONUIIEH — MPOCTENIINE 1 20.09
IPEJICTAaBUTENIN ATKEHOB

3 [Ipaktuueckas padorta Ne 1. «[lomyuenue 1 1 10.11
STHJIEHA U U3YYEHHUE €T0 CBOMCTBY
Anxanuensl. byraauen-1,3 u metunOyraaueH-

9 1,3. [lony4yeHne CHHTETHUECKOTO KayuyKa U 1 17.11
PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,

10 TOMOJIOTUYECKUH psijl. ALIETUIIEH — 1 24.11
MPOCTEUIINI MPEICTABUTEIb ATTKUHOB

11 Brruucnenus no ypaBHEHHIO XUMHYECKOU 1 01.12

peaxkuuu

12 ApeHbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh apeHOB 1 08.12

13 I'eneTnueckas cBsA3b yIiI€BOAOPOJOB, 1 15.12
IIPUHAUICKANIMX K Pa3IMYHbIM KJIaccaM
[TpuponHbIE HCTOYHUKH YTIEBOLOPOAOB:

14 NPUPOIHBII ra3 v MOMYTHbIE HEPTIHBIE ra3bl, 1 22.12

He(Th M MPOAYKTHI €€ mepepadOTKH




[IpupoaHbIE HCTOYHUKH YIJIEBOIOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMYTHBIC He(TSIHBIC Ta3kl, 29.12
HEe(Th U MPOAYKTHI € mepepaboTKu

16 KoHnTponpHas pabora mo pazaeny 12.01
«YTIeBOAOPOIBI»

17 [IpenenbHBIC OTHOATOMHBIEC CITUPTHI: METAHOJI U 19.01
aTaHoj. BogopoaHas cBsA3b

18 MHOT0aTOMHBIE CITUPTHI: ITHIICHTITUKOJb U 26.01
TJIHIIEPUH

19 ®denour: CTPOCHUE MOIIEKYJIbL, buznveckue u 02.02
XUMHUYECKHE CBOHCTBA, IPUMCHCHHE

20 Anpaeruapl: GopManbAeTU/T U alleTalbACTH/I. 09.02
AneroHn

21 OIHOOCHOBHEIE MPEACIbHBIC KAPOOHOBBIC 16.02
KHUCIIOTHI: MypaBbHHAs U YKCYCHAsI

22 [IpakTuueckas pa6v()Ta Ne 2. «CBoiicTBa 02.03
pacTBOpa YKCYCHOM KHCIIOTBI»

23 CreaprHOBas U OJICMHOBASI KMCIIOTHI, KaK 09.03
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT

24 Mpelia Kak COJIH BBICIINX KapOOHOBBIX KUCIIOT, 16.03
HX MOIOIIEe JIeiCTBHE
CrnosxHble 3(hUpbI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX 23.03
a¢upos

26 Kupsl: runponus, npuMeHeHue, Ouomorundyeckas 06.04
POJTb KUPOB
VYrieBosbl: coCcTaB, KiacCUpUKAITHSI.

27 Bakneiimue npencTaBUTeNN: TITIOK03a, 13.04
bpykTO3a, caxapo3a

28 Kpaxman u memiroio3a Kak mpupoIHbIe 20.04
MIOJTUMEPHI
KonTtponsHast pabota no pazaeny

29 «Kucnopoacoaepkamue opraHndecKue 27.04
coeauHeHus»/ Beepoccuiickas mpoBepouHas
pabota

30 OO0m1as XxapakTepucTUKa a30TCOIePIKAIINX 04.05

OpraHu4eckux coenuHeHuii / Becepoccuiickas




poBepoyHas pabora

31 AMUHBL: METHJIAMUAH U aHWUJINH

AMUHOKHCIOTHI KaK aM(pOTEepHbIC OPraHUYECKUE
30 COEIMHEHUS], UX OMOJIOTHUYECKOe 3HAaUCHHUE.
IlenTuapl. benku kak npupoaHbIE
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

11.05

18.05

OCHOBHBIE IOHATUS XUMHH

33 BBICOKOMOJIEKYJISIPHBIX coelnHeHU. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX
coennHeHui. Inactmaccesl, Kay4yku, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

33

25.05




11 KIIACC

Tema ypoka

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalys aToMOB

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IMpakTnyeckn
e padoThI

Jlara
U3y4YeHH s

08.09

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/ibHbIE pecypChl

[Tepuonuueckuii 3akon u Ileprnonnueckas
cHUcTeMa XMMUYeCKux anemMeHToB [1. U.
MeneneeBa, X CBsSI3b C COBPEMEHHOU TeOpHUE
CTPOCHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHUX 3JIEMEHTOB 1 MX COSIMHEHHUH 110
rpyImiaM U nepuojaam. 3HauyeHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOoB J[.M. MeHaeneeBa B
pa3BUTUHU HAYKH

Crtpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM
cBs13u. BopopoaHas cBsi3b

BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucienus. BemiectBa MosieKyasipHOTro
Y HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsTe o nucnepcHbIX cucteMax. ICTUHHBIE 1

KOJIJIOUJIHBIE pacTBOphl. MaccoBast 10715t
BEIIIECTBA B PaCTBOPE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeAUHEHUH. [ eHeTnyeckas
CBSA3b HEOPTraHWYECKHUX BEUIECTB, PA3ITMYHBIX
KJIaCCOB

15.09

22.09

29.09

08.09

13.09

20.09

Knaccudukamnms XuMuaeckux peakiuii B
HEOPraHUYeCKOW U OPraHUYECKON XUMHUH. 3aKOH
COXpaHEHHUs MaCChI BEIIECTB; 3aKOH COXPaHEHUS
Y MIPEBPAICHUS YPHEPTUU TIPU XUMUYECKHUX
peaKIusIxX

10.11

CxkopocTts peaknuu. OOpaTuMbie PEaKiui.
XUMHUYECKOE PAaBHOBECUE

17.11




10

11

[IpakTuyeckas padora Ne 1. «Biusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH
peakuumn»

DnexTponuTryecKkas auccorumarys. [loustue o
BOJIOpOAHOM Moka3zarese (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYeCKUX U HEOPTaHMYECKHX BEIIECTB

24.11

01.12

12

OKHUCIINTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
[TonsaTue 06 3MEKTPOM3E PacIIaBOB U
pacTBOpPOB coJie

08.12

13

14

KonTponbHas pabota no pazaeny
«TeopeTnueckne OCHOBBI XUMHUH)»

Merautbl, ux nosioxenue B [lepuoanyeckoii
CUCTEME XUMUYECKUX 31eMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB.
O6mue dpuznyeckue CBOMCTBa METAIIIOB

15.12

22.12

15

CrninaBel MeTaIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH MeTalyioB

29.12

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIIOB
(HaTpwuii, KM, KAJIbIMI, MAarHUN, AJTFOMUHUN )
U UX COeJUHEHUU

12.01

17

18

XHUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX
COCIUHCHUI

XUMUYECKHE CBOICTBA IIUHKA, JKEJIe3a U UX
COCIMHEHUI

19.01

26.01

19

[IpakTruyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
«Mertamae"

02.02

20

21

Hewmeramnsl, ux nonoxxenue B [lepunognyeckon
CUCTEME XMMHUYECKUX 31eMeHTOB /1. 1.
MeHieneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB

®u3nYeCKNe CBOMCTBA HEMETAIIIIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdhopa u yriepoia)

09.02

16.02

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COEMHEHHI

02.03

23

XuMHUYECKHe CBOMCTBa a30Ta, (ochopa u ux

09.03




COE€IUHEHUN

24

XUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U UX
COETUHEHUN

16.03

25

26

[IpumeHeHne BaXKHEUIINX HEMETAUIOB U UX
COCTMHEHUN

O0o0011eHrEe U CHCTEMATH3alMs 3HAHHUH 110 TEME
«Hemetamnbly. BeraucineHus mo ypaBHEHUAM
XUMHYECKHUX PEAKIUA U TEPMOXUMUYCCKUE
pacy€ThI

23.03

06.04

27

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemerannsl"»

13.04

28

Kontponbnas pabota nmo temam «MeTayisi» u
«Hemerannbi»

20.04

29

30

31

32

33

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHUC KHCIIOThI.
HeOpFaHI/IquKI/IC N OPraHUYCCKHUEC OCHOBAHUA

AmdoTepHbIe HEOPTaHUYECKUE B OPTraHUYECKHE
coennHeHus. ['eHeTnyeckas cBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB

Ponp xumMun B 00ecriedeHIN SKOJIOTHYECKOM,
HHEpPreTUYeCcKoil U MUIEeBOi 6e30MacHOCTH,
Pa3BUTHUH MEAMIIMHBI

[IpencraBienust 06 0OMIMX HAYYHBIX MPUHIIUIIAX
ITPOMBIIIJIEHHOTO MOJIyYEHUS BaXKHEUIINX
BEIIECTB

YenoBek B MUpPE BELIECTB U MAaTEPUATIOB. XHUMHUS
1 3JI0pPOBBE YEIOBEKa

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

33

27.04

04.05

11.05

18.05

25.05










IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B I[MO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEepHs, H30MEDBI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIICCTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIIOBCKA

13

14

ChopMHpOBaHHOCTh YMEHMHM BBIABIATH XapaKT€pHblE MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(OPMUPOBAHHOCTh YMEHHI HCIIONH30BaTh XMUMHUUYECKYIO CHMBOJIUKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB JI WITIOCTPALUUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHUHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), [JaBaThb UM  Ha3BaHUA [0  CHCTEMaTHYECKOMH

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPHUMEHSTH: TOJOXKECHUS  TEOPUH
CTpoeHHsl opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHU . BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAUTH TPUBHAJIBHBIE Ha3BaHUs
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, Kpaxmai, LeJlIis03a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH T€HETHMYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTEepU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAaHHA, UCIIOJIB3YCMbBIX B XUMUHU IIPU U3YUCHUU




3.2

BEIIECTB W XHUMUYECKUX sIBIeHUN (HAOmIoJeHue, U3MEepeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX ITPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpaLeHHs] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUM C IMPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMYITHUPOBATEH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa peakLuy M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTB YMEHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
1enecooOpa3HOro MOBENEHUs B OBITY M TPYNOBOM JAEATEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS Ha >KMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAllMW), TOSICHATH Ha
mpuMepax crmocoObl YMEHBIICHHsS] W TPEAOTBPAILEHUS WX BpPETHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTarta

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M J3HJIOTEPMUYECKHE,
peakMy HMOHHOIO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTaHOBUTEIb,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MpPU3HAKU U
B3aMMOCBSA3b W3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIME
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMUYECKUX SIBJICHUN (HaONoJeHHe, W3MEpEeHUe, SKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTb YMEHHUH ONpEAETATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHWYCCKUX JJICMCHTOB B COCAMHCHUAX PA3JINYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBaJIGHTHas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCIUHEHUSAX, TUIl KPUCTAIIIMYECKON
pPEIETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAs,
MeTaJUTHYeCKas)

CchopMupoBaHHOCTb YMEHUH OMNpEAETATh XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHsI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peaknunuu, HU3MCHCHUIO CTEICHEH




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pcaKknuu, Y4acCTuro

KaTaJinu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

CchopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTD  yMEHHMM  OOBACHATH  XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHS «S-, P-, O-37€KTPOHHBIE OpOUTAH», «IHEPreTUYECKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucteMsl XuMU4ecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepHu3oBaTh (OMHUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWMYECKUMH  BEUIeCTBAMM  C  IOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  MPUHAIIEKHOCTH

HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMpENeNEHHOMY Kiaccy




(rpynne) coenlnHeHUM (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJIUKY
JUISE  COCTaBlieHUST (OpPMYyJ BEMIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
MNOATBEPXKAAaTh  CYIIECTBOBAHME  T'EHETHYECKOHW  CBSI3M  MEXKIY
HEOPTaHMYECKUMHU  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HMHIMKATOpa, BIMSHWE pPAa3IM4YHBIX (PAKTOpOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KaueCTBEHHbIE PEaKUu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamwie» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0€30MacHOCTH NpU OOpalleHHWH C BeUleCTBaMM U J1abOpaTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

CdopmupoBaHHOCT, YMEHHIl COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMUYECKOH TOCYI0M W J1abopaTOpHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTepU30BaATh XUMHUYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XUMHU B IIO3HAHWU




3.2

3.3

SBJIEHUN TPUPONbI, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPAaKTHUECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
1enecoo0pa3Horo MoBeleHUsT B OBITY M TPYAOBOM NEATENILHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi M OKPYXKAIOMICH MNPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblici nokasarens [1JIK, noscHaTe
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHHM Ta30B MPU XUMHUYECKUX PEAKIUSAX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win 00BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHuyeckod XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepualoB. Teopusi CTPOCHUS OPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYEeCKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienune o KIacCU(pUKAIMA OPTaHUIECKUX BEUIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOCHHUE, TOMOJIOTUYECKHUM psAll. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHUC

2.2

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTHUYECKUH pAaa. OTHIEH H IMPOIUWIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U TIPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeilue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMKA TpeACTaBUTENb aJKUHOB: COCTaB, CTpPOEHHUE, (U3NYECKHEe W
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALIUY,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS ), MOJIyYeHHE U IpUMEHeHue. Toyor:
COCTaB, CTpoeHHe, (u3nyeckue M XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), MOJIYyYEHHUE WM TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHele HeTIHbIE




3.1

ra3sl. Heg1p u e€ mpoucxoxaenue. CrnocoOsl nepepaboTKi He(TH: MEPETrOHKa,
KPEKUHT (TePMHUECKUH, KaTanuTU4eckuil), muponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBIMM  METaJlIaMH,
raJIoreHOBOJIOPOJIaMH, TOpPEHUE), MpUMEHEHHE. BoJopolHbIE CBSI3U MEXIY
MOJIEKYJJaMl COUPTOB. JlelicTBME METaHOJia W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHME CO  IIEJOYHBIMH  METaJllIaMH,
KaueCTBEHHAsl peakilusi Ha MHOTOATOMHBIE CHHPTHI). JleiicTBMEe HaA Opranusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoI:  CTpOEHHUE MOJCKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTalbJACTUl: CTpOSeHUE, (PU3UIYECKUE U
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAY€CTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

OHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U YKCYCHas
KHCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHUE CBOICTBA (CBOMCTBA, OOIIME JUIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOHBIE KapOOHOBBIX KHUCIOT. ['MApOIN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKaus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MUecKre U XMMUYECKHe CBONCTBA (B3auMoieiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHUE,
OpO’KeHHE TIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
pUpOAHbIE MoauMepbl. CTpoeHHE KpaxMmana M LEeUIoJIo3bl. Pusznueckue u

XHUMHUYECKHE CBONCTBA Kpaxmalia (l"I/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe TiuiuHa). buomormdyeckoe




3HAa4YCHUEC aMHMHOKHUCIIOT. HGHTI/I,Z[BI

4.2

benku kak mpHpPOJHBIE BBICOKOMOJICKYJSIpHBIE coequHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEJIKOB:

TUApPOJIN3, ACHATypalusd, KaAYCCTBCHHBIC PCAKIINU Ha Oenku

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHb IMOJIMMEPU3ALIUH, CPEIHAS MOJIEKYIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUH —
IIOJINMEPHU3aLUs U OJIUKOHIEH AU

OKCIIepUMEHTAIbHBIE METO/Abl M3Yy4YeHMs BELIECTB U UX IPEBPaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUS

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 10 OPOUTANIIM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX IepruoaoB. 9J'IeKTpOHHa$I KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3aeMeHToB 1. 1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB XUMHUYECKHUX DJIIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(koBajieHTHAs HEMOJISIpHAsT W TOJspHas, HWOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOCTS. BHCKTpOOTpI/II_[aTCJIBHOCTL. CrereHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pemeTku. IloHsATHE O AMCHEepCHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JI1 BEUICCTBA B




pacTBope

1.6

1.7

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peaknuid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IIPCBpalICHUA SOHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumMble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

coCcTosiHUE XUMHU4eckoro papHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

BHGKTPOJ'II/ITI/ILICCKEUI Jucconuanus. CunpHple W cia0Oble OJICKTPOJIUTHL. Cpe/:[a
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hewmeramnsl. [lonoxenune HemeramwioB B [lepuoguyeckoil cucreMe XMMHUYECKHUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOICTBa HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MPUMepe KUCIOpPO/ia, Cephl,
dbocdopa u yraepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJIOTEHOB, Cepbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHUH  (OKCH[OB,
KHCJIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOJHBIX coeanHeHwit). [IpuMeneHue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne meramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
annemenToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOEHUS NIEKTPOHHBIX 000JI0UEK
aToMoB MeTtasoB. Obune ¢puszndyeckue cBoiicTBa MetamioB. CIiiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psijl HAllPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAIOB (HATpUM, Kajuil, KallbLIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, >Kelie30, MeIb) U UX coeauHeHuil. OOmue

CHOCOOBI MOJTYYEHHs] METaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX TMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BEIIECTB. YENOBEK B MHUpE BEIUECTB M MATEPHUAIOB: BaKHEUIINE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPackKH, CTEKIIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMUd MW 3J0pOBbE YEJIOBEKa: IpaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX

IIperaparTos, IpaBujia 0€30I1aCHOT0 MCITOJIL30BaHUs IIpenapaToB OBITOBOM XHMHH

B IIOBCEHEBHOU KU3HU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






