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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XuMuM Ha YPOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (herepabHOM 00pa30BaTENBHON MPOTPaMMBI CPEIHETO
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAMMBI, H OCHOBHBIX TIOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocriuTanust B Poccuiickoit @enepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOoTKe MpOrpamMMbl IO XHUMHH, K OIpEIeNICHHIO OOIIei
cTpaTeruul 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHSI OOYYAOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepxaHHs, pe3yabTaToB OOYy4eHUs H
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHOH CHUCTEME XHUMHUYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaloTcsl TMO3HAHUS 3aKOHOB NPHPOJBI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMudeckoe o0pazoBaHue 00ydarolMXcs Ha YPOBHE CPETHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4€TOM CHEHU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKXKeE C Y4ETOM O0IIUX
LeJied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro 0O0Iero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOIl BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHN KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEHHAas XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOIMI HallpaBlieHa Ha peLIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJITOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
IPOJI0JDKEHHsT 00pa30BaHus B pa3IMYHbIX 001aCTsAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudecKkasi XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NP U3YYCHUH TMpeaMeTa o00ecleuynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOTO000pasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOTO Marepuaiga ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M IJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECCTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUsS IE€PBOHAYAIbHbBIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHsl TEOPETHYECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3HUIHM,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLIHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pAacKpbIBAIOT €€ poJib B IIO3HABATEIBHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (PMIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemieHus 3ama4 BOCHHTAHUS, Pa3BUTHS W COIUAIM3AINU  OOYJArOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pEIIeHUs MpoOiIeM, IOUCKa, aHaIu3a 1



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero o0Opa3oBaHUS, TpPU ONPEACICHUHM COACPIKATEIbHOM
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATEIEHOCTH YEeNOBEKAa M Kak OJHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6azoBom ypoBHe (10 —11 x1.) sBASIOTCS:

e (GOopMHUPOBAHME CHUCTEMbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(GbyHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEICTABICHUI O HAYYHBIX METO/axX IMO3HAHWS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUIECCKOH U
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENHHOCTH, CBS3aHHBIX C HAOJIOJIEHUEM W
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30TMacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuMm, coaep:karenpHasi XapakTepUCTUKaA LieJei U 3a7a4y U3ydeHus MpeaMera B
MporpaMMe Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUKW XWMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO MOJY4YCHHsI 3HAHUN M NPUMEHEHUS UX B PealbHOM >KU3HM JUISl pPElIeHHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  OOydJaloIUMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHHE WHTEIJICKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIS PA3IMYHBIX BUAOB JEATEILHOCTH: peLIeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKM HMHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUECKUX MTPOLIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCIIOIB30BaTh COBPEMEHHbIE HH()OPMAIIHOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOIIOIAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, €€ BaXHOW pOJM B  PEHICHWH IIIOOANBHBIX TMPOOIEeM  PalMOHAIBHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCHICHI/II\/II B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUSAMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOmiee 9nciio 4acoB, OTBEACHHBIX JUISI M3YUEHUS XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMHUYecKas CBSI3b B OPraHU4YECKUX COCUHEHMSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HAKOMJICHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB P HarpeBaHuu (IJIaBjIeHHe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
rOpeHUs ), HaX0XkK/IeHUE B IPUPO/IE, MTOTyYeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTENIINI TPeCTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3nUecKre U XUMUUYECKHUEe CBOWCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U NPUMEHEHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIeBOJOpoaA0B. [IpupoaHbIil ra3 U MomyTHbIE HE(PTAHbBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOYKThI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIy4YEHUE ITUJIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOTHBIX BEIICCTB WM MPOIYKTOB PEAKIUH ).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHeie CBs3M MEXAy MOJIEKYJIaMH CIIUPTOB. J{elicTBHEe MeTaHOJa M 3TaHOJa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYeCTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoM: CTpOSHHE MOJIEKYIbl, (U3NISCKHE W XHMHUYECKHUE CBOHCTBA. TOKCHYHOCTB
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTyYeHUE U TIPUMEHEHHE.

OIHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KHUCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuuKaIuys yriieBo10B (MOHO-, TU- U TIOJIMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaia (TUIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCoAepIKale OPraHunYeCKIE COSAMHEHMUS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJIKOB: THUAPOJU3, JCHATypaLus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOoB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — [TOJIMMEPU3aLUs U TOJIMKOHIEHCAIHSI.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHaldu3, CHUHTE3, Kiaccu(uKaluus, TEepUOJNYHOCTh, HaOIIOJEHHE, W3MEpPEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIE MPOIYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsipHas W TOJIApHasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTesbHOCTh. CTeneHb OKuciieHus. OHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsatue o agucnepcHbIX cuctemMax. MICTUHHBIE W KOJIJIOWIHBIE pacTBOPBL. MaccoBast 101
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckux coequHeHunid. HomeHkmatypa HEOpraHHYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumudeckoe paBHoBecwe. DakTopbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble U ciadble 37eKTpoiauTbl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBay, m3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C NMOMOILIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIHUH
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATUS «MACCOBast OISl BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJJIOB. AJIOTPOIUS HEMETAUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertaiel. [lonoxenue meramios B [leproanueckon cucTeMe XUMUYECKUX JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kaiuuil, KanblHMii, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleKnu «MeTaluibl U CIJIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHHE SKCIEePUMEHTAIBHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumun B 00eciedeHIHN SKOJIOTUYECKOM, SHEPTETUUECKON U MUIEeBOW 0€30MacHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHANOB: BAKHEHIINE CTPOUTEIBHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TIaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIIecTBIACTCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX TTOHSTHMA,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHHE, SIBICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, MUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IVNTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMSBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yabTaTaM OCBOCHHS OOYUYAIOIIUMUCS MPOTpPaMM
cpenHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METANpeAMETHBIM U TpeAMeTHhIM). HayuHo-
METOAUYECKOM OCHOBOW Ui pa3pabOTKU IUIAHMPYEMBIX PE3yJbTaTOB OCBOEHUS IPOrpaMM CpPEIHEro
o011ero 00pa3oBaHUS SBIISIETCS CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/T.

B cooTBeTCTBUU € CUCTEMHO-IEATEILHOCTHBIM MOIX0J0M B CTPYKTYpE TUYHOCTHBIX PE3YJITATOB
OCBOEHHUS TpeaMeTa «XUMHUS» Ha YPOBHE CpEAHEro o0IIero oOpa3oBaHHs BbBIACIEHBI CIEAYIOLIUE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYYAIOUIUMHUCS POCCHUMCKON TPaKIAHCKOW MACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIUU K 00YUYCHHIO;

LI€JICHANIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JUYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTb M CIOCOOHOCTh OOYYaromMXCs PYKOBOJCTBOBATbCS B CBOEH JA€ATEIbHOCTU
[IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMU, TPUCYIIUMU 1IEJIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJU4he MPAaBOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl M CIMOCOOHOCTH CTaBUTh II€JIM W CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUsS» TOCTUTAIOTCS B €AUHCTBE Y4eOHOU U
BOCITUTATENLHOM JESTEbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKHUMHU, COITUOKYIBTYPHBIMU, TyXOBHO-
HPaBCTBEHHBIMU IEHHOCTSMU U HJ€alaMH POCCHUHCKOrO TPa)KAaHCKOrO oOIIecTBa, MPHUHATHIMU B
oOmiecTBe HOpMaMH M TMpaBWIaMHU [OBEACHMSA, CIIOCOOCTBYIOIIMMH IIpOIecCaM CaMOIO3HAHMS,
CaMOpa3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTU 00yUYaIOIINXCA.

JIM4HOCTHBIE pEe3yAbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTPaXKaroT cPOPMHUPOBAHHOCTH OIBITA
M03HABATEIbHON U MPAKTUYECKON JEATEIbHOCTH 00YyYaOIUXCsl IO PeaTu3aluy MPUHITHIX B 00IECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YYAIOIIMMHUCSA CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
U TIPABOIIOPSIIKY;

MIPEJICTaBJICHHS O COLIMATBHBIX HOPMaxX U MpaBUilaxX MEKIUYHOCTHBIX OTHOLIIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOW [EATENIbHOCTH IMPH CO3JAaHHH Y4YEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJTHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX MPHU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTE€UECTBEHHOU XUMUU;

YBOKEHUS K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUM M MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHKEHHUS HAayKH €CTh PEe3YNbTaT UIMTEIbHBIX HAOMIOJIEHUHN, KPOTOTIMBBIX
SKCIIEPUMEHTAIIbHBIX MIOUCKOB, MIOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

MHTEpeca W MO3HAaBaTEeNbHBIX MOTHUBOB B TMOJYYEHHH U TMOCIEIYIOIIEM aHajan3e MH(popMaluu o
MepeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHBIE C XUMUYECKUMH SBJICHUSIMH, U TPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



FOTOBHOCTM OLEHHMBAaTh CBOE TMOBEACHUE W IIOCTYIKM CBOMX TOBapuUIEd C NO3MIUHA
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 370poBOro © Oe3omacHOro oOpas3a JKM3HHM, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIeHHs TIPaBIIT 0€30MIacHOTO OOpAIeHUs ¢ BEIICCTBAMH B OBITY, MOBCEHEBHOMN JKU3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHMSI [IEHHOCTH TPAaBUJ MHIMBHUAYAIbHOTO M KOJUIEKTMBHOTO O€30MAacCHOTO IMOBEJICHUS B
CUTYaIIMX, YTPOKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJEICTBUM ¥ HENPUATHUS BPEIHBIX TMPUBBIYEK (YyMOTPEOJICHHUS aJIKOTOJI,
HapKOTHUKOB, KypeHUs);

5) TpyA0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B y4E€OHO-HCCIIEIOBATEIHCKON JIEATETLHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATETLHOCTH;

YCTaHOBKH Ha aKTMBHOE YJYacTHE B PEHICHUH MPAKTUUYECKUX 3a]a4 COIMAIbHON HAMpPaBIEHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YyUEHUIO MPO(deccHil pa3InyHOTO poja, B TOM YHCIIE HAa OCHOBE
MPUMEHCHHSI ITPEIMETHBIX 3HAHUH 110 XHUMHH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSTCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAyJIBHOW TpaeKTOpUU OOpa3oBaHUs, Oymymien
npodeccui W pealn3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00I1IIecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTHUECKHU I[€JIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOYHUKY CYHIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHMs TJIOOAJBHOTO XapakTepa OSKOJOTWYECKHX Npo0JieM, BIMSHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIKEHUN XUMHUU JJIsl PEIICHUs BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOIIONB30BaAHUS;

AKTUBHOTO HETPUSTUS JEHCTBUM, MPUHOCAIINX BPEI OKpPYKAIOLIEH MPUPOTHON Cpele, YMEHUS
MIPOTrHO3UPOBATh HEOIATOMPHUITHBIE AKOJIOTUYECKUE TMOCIEACTBHS MNPEINPUHUMAEMBIX NEHCTBUM U
MpeI0TBpaIlaTh UX;

HaJIW4YUs PA3BUTOTO  SKOJOTMUECKOTO  MBIIUICHHUS, AKOJOTUYECKOW  KYyJAbTYphlI, OIIBITA
JEeSITeNbHOCTH PKOJOTUYECKOW HAIPaBICHHOCTH, YMEHHsI PYKOBOJCTBOBATHCS MMHU B MO3HABATEIHHOM,
KOMMYHHMKAaTHBHOM M COLMAIbHOW MPaKTUKE, CIHOCOOHOCTH W YMEHHUS AaKTHUBHO MPOTHBOCTOSITH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH 1 00IIeCTBEHHOM MPaKTUKU;

MOHUMAaHU celn(PUKN XUMUU KaK HayKd, OCO3HAHUA €€ PO B (POPMUPOBAHUU PAIIHOHATHHOTO
HAyYHOTO MBIIUICHUS, CO3JJaHUH IEIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIeM MHpE KaK O €IUHCTBE
MPUPOJBI U YeNOBEKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M pElIeHUU MpoOJIeM COXpaHEHHS
MIPUPOJIHOTO PaBHOBECHS,

yOexAEHHOCTH B O0CO00M 3HAYMMOCTH XWUMHUHU [JIi COBPEMEHHOW NMBHIM3AalMU: B €€
T'YMaHUCTHYECKOW HAIIPaBJICHHOCTH M BaXKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepUalbHON KYIbTYPHI,
pElIeHUH TI00ANBHBIX MPOOIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPbEBOM, DHEPTETHUECKOMH,
MUIIEBOM M SKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECTIEYeHIH YCIOBHI YCIICITHOTO
Tpy/Aa U SKOJIOTHYECKHA KOM(OPTHOH KU3HU KaXKIOTO YiieHa OOIIecTBa;



€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH: IOHUMAHUS CYIIHOCTU METOJI0OB MO3HAHMUS, UCIOJIb3YEMbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BATh MOJTydyaeMble 3HAHUSA /ISl aHAIIN3a U OObICHEHHS
SBJICHUI OKPYKAIOLIET0 MHpa M MPOMCXOSAIIMX B HEM WM3MEHEHWH, yMEHHs AeiaTb 0OOCHOBAaHHBIE
3aKIIIOYEHUSI Ha OCHOBE HAYyYHBIX (DAKTOB W MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJYYEHHUS OCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIB30BAaTh XMMHUYECKHE 3HAHUS Ui PElIeHHs MpoOiieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

HHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKON JESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO, K AaKTHBHOMY
IIOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU ITOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TPyZa B pa3iNuHbIX chepax npodhecCHOHATbHON AeSITENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS Y4eOHOTO TpeaMmera «XHMHS» Ha yYpOBHE CPEIHErO
o0111ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBble UIS  (QOPMHUPOBAHUS  MHPOBO33PEHUSI  OOYUAIOIIMXCS  MEXKAUCHUIUIMHAPHBIE
(MexTmpeMeTHbIE) OOIeHayYHbIE MOHSTHS, OTpakarolllMe LEJOCTHOCTh HAayYHOM KapTHUHBI MHpa U
CHGHI/I(bI/IKy MCTOAO0B IMO3HaHUsA, UCIIOJIB3YEMBIX B €CCTCCTBCHHBIX HayKax (MaTepm[, BCIICCTBO, DHEPIus,
SABJICHHUEC, MPOLECCC, CUCTEMA, HaquBIﬁ (baKT, IIPUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTH, 3aKOH, TCOpHUA,
HCCIIeIOBaHUE, HAOJIOICHUE, H3MEPEHNE, SKCIICPUMEHT U JIPYTHE);

yYHHUBEpcaJbHble yueOHble AeWCTBUs (IIO3HABATENIbHBIE, KOMMYHHKATHUBHBIE, PETYISTUBHBIC),
obecrieunBaromnue GopMupoBaHUe (DYHKIIMOHATBLHONM TPaMOTHOCTH W COIMAIBHONW KOMIIETCHIIUU
00yJaroImXcs;

CIOCOOHOCTh oOyuaroniuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCUUIUTMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHMS U YHHBEpcajbHble ydeOHbIe NEHCTBUS B MO3HABATEJIbHON M COLMANBHOMN
MIpaKTHKE.

MetanpeaMeTHble  pe3yibTaThl  OTPAXKAlOT  OBJAQJCHHWE  YHHUBEPCAIbHBIMU  Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JIEHCTBUSAMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO  (OPMYIMPOBATH M aKTyalM3UpoOBaTh  MpobOiieMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTIPEeNATh e IeATEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHHUS, COOTHOCUTH
PE3yNbTaThl JEATEIHOCTH C MOCTABIEHHBIMHU EJISMU;

WCIO0JIb30BATh MPH OCBOCHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS — BBIICTATh XapaKTepHbIE
MPU3HAKU TIOHATHIA W yCTAaHABJIMBATh UX B3aHMMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOUIUE TOHATHUS AJIs
00BsICHEHUS OTACNbHBIX ()AaKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIacCU(UKALIMY BEIIECTB U XUMHYECKUX PEaKLnii;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTMYECKUE DACCYKICHHs (MHAYKTUBHBIC, NEAYKTUBHBIC, MO AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEUYUS B PAaCCMATPUBAEMBIX SBJICHHSX, (HOPMYIUPOBATh BBHIBOJBI U
3aKIIIOUEHUS;

MIPUMEHSTH B MPOIlecce MO3HAHUS, UCTIONIb3yeMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBhIBATh MOJICIBHBIE MPEJCTABICHUS — XUMHUUYECKUN 3HAK (CUMBOJI) JIEMEHTA, XUMHUYECKas
dbopMyna, ypaBHEHHWE XHMHUYECKON peakuuu — TPH pEHICHUH YYEOHBIX T[MO3HABATENBHBIX W
MPAKTUYECKUX 3aJ1a4, IPUMEHITh Ha3BAaHHBIE MOJCIbHBIC MTPEJICTABICHHUS IJIS1 BBISBICHUS XapaKTePHBIX
MPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKIIHA.

2) 6a3oBble HCCJIEI0BATEIbLCKHE IeliCTBHS:



BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKLIUH;

(bopMynHUpOBaTh LETH M 33Ja4d UCCIICIOBAHUS, UCIIOIb30BaTh MOCTABICHHBIE U CAMOCTOSITEIILHO
cOpMyYIMpPOBAaHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (hopMUpOBaHHS
THIIOTE3bI TI0 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HABBIKAMH  CAMOCTOSITENIFHOTO  IUIAHMPOBAHWUS W TIPOBENEHHS]  YYCHUYECKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONATh 32 XOJOM IIPOIECcCca, CaMOCTOSTEIHHO
MPOTHO3UPOBATH €TI0 PE3YyNbTaT, POPMYINPOBATH 000OIIEHHUS U BBIBOABI OTHOCUTEIIFHO JOCTOBEPHOCTH
pe3yIbTaTOB MCCIIEOBAHNUS, COCTABIISATH 0O0OCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

nproOpeTaTh OMBIT YYCHHYECKOW HMCCIIEOBATENBCKON M NMPOEKTHOW IEATEIBHOCTH, MPOSBIATH
CMOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIFHOMY TOMCKY METOJOB DEIICHHUS MPAKTHYECKUX 3ajad,
MPUMEHEHHIO Pa3InYHBIX METOIOB TIO3HAHMS.

3) pab6ora ¢ nunopmanmeii:

OpUEHTUPOBATHCSI B PA3NWYHBIX HMCTOYHHKAX HHGOpMAIMK (HAYyIHO-TIOMYJSIpHAS JIUTepaTypa
XHMHUYECKOTO COJIEpKaHHsI, CIPABOYHBIE MOCOOHs, pecypchl IHTepHeTa), aHATHM3UpOBaTh HH(YOPMAIHIO
pa3NUYHBIX BUAOB H (OpPM TPEICTABICHHS, KPUTUYECKH OIEHUBATh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEUYHBOCTD;

(bopMyITHPOBATh 3aPOCHl ¥ IPUMEHSITH Pa3IMYHbIC METObI TIPU MOUCKE U 0TOOpe WH(pOpMAIIHH,
HEOOXOIMMOM JJTs1 BBIITOJTHEHHSI yIeOHBIX 3a/1a4 OTIPEACIEHHOTO THTIA;

npuoOpeTaTh OMBIT WCIOJIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX ~TEXHOJIOTHH |
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMaNbHYIO (OopMy THpeacTaBieHus HHGOpMaluu (CXEMBbl,
rpauKu, TuarpaMmMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

MCIO0JIb30BAaTh HAYYHBIN SI3bIK B KauecTBE CpPEACTBa MpH paboTe ¢ XUMUYECKOW MH(popMalue:
MPUMEHATh MEXINpeaMeTHble ((pu3nueckne W MaTeMaTHYCCKHWE) 3HAKH W CHUMBOJBIL, (POpPMYIIHI,
ab0peBUaTyphl, HOMEHKJIATYPY;

HCIO0JIb30BATh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATJISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl B XOJle¢ IUallora W/WIW JUCKYCCHUH,
BBICKa3bIBAaTh HJEH, (OPMYIUPOBATH CBOM INMPEATIOKEHUS OTHOCUTEIHHO BBIMOJHEHUS MPEI0NKEHHON
3a/1a4u;

BBICTYNaTh C TMpPE3EeHTAlUell pe3ylbTaTOB MO3HABATENIbHON JIEATENbHOCTH, IOJIY4YE€HHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMU TMPU BBIOJHEHUH XUMHUYECKOTO IKCIEPHUMEHTA,
MPAKTUYECKOH pPa0OTHI MO HCCIENOBAHUIO CBOWCTB H3Yy4aeMbIX BEIIECTB, peau3aluu Yy4eOHOTO
mpoekta u  (GopMmynupoBaTh BBIBOJABI IO pe3yabTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYyTEM
COTJIACOBAHUS MO3UIIMHA B X0J1€ 0OCYXACHUS U 0OMEHA MHEHHSIMH.

OBiageHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYHIECTBIIATH CBOIO TO3HABATENBHYIO JIEATEIbHOCTb,
ompenenss e€ IeNd W 3aJa4yd, KOHTPOJMPOBATH M 1O Mepe HEOOXOJIUMOCTH KOPPEKTHUPOBATh
mpeaaraeMblil anropuT™ JeHCTBUN MPYU BHITIOJHEHUH YU4EOHBIX U UCCIIEIOBATENbCKIX 3a]1a4, BHIOMPATh
Haunbosiee >(pPeKTUBHBIN crocod MX pemeHus: ¢ y4€TOM IOJIydeHUs HOBBIX 3HAHHUN O BELIECTBAaX U
XUMHYECKUX PEaAKIIHSIX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

Hpe,Z[MeTHLIC PE3YJIbTaTbl OCBOCHUS KypCa «OpF AHUYCCKad XUMUS OTPAXKALOT:



c(OPMHUPOBAHHOCTh TMPEJACTABICHUA O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHHUH SBJICHUN MIPUPOIBI, B (GOPMHUPOBAHUH MBIIIICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKIIMOHAILHON T'PaMOTHOCTH, HEOOXOIUMOW IJisi pEIICHHs] NMPAKTHUYECKUX 3a1ad U
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOIIEHHSI K CBOEMY 310 POBBIO U IIPUPOIHOM Cpefe;

BJIAJICHUE CHUCTEMOW XMMHYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE TOHSTHS
(XMMHYECKHI ~ 3JEMEHT, aTroM, OJJIGKTpOHHas 000JI0YKa aToMa, MOJIEKYJia, BaJCHTHOCTb,
AIIEKTPOOTPHUIIATEIIBHOCTD, XUMUYECKasi CBsI3b, CTPYKTYpHas Gopmyna (pa3BEpHyTas M COKpamiéHHas),
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA O00BEM, YIIIEPOJHBIN CKeJeT, (DyHKIIMOHAJIbHAS TPYIIa, Paaukal,
H30MepHUsl, U30MEPBI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U a30TCOAEpKaIUe
COCIMHEHUS, MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIE COCIMHEHHUS); TEOPUH U
3aKOHBI (TE€OpUsl CTPOCHHS OpraHudeckux BemecTB A. M. ByrnepoBa, 3akOH COXpaHEHHS MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUM, MHUPOBO33PEHUECKHE 3HAHUS, JISKAIIUE B
OCHOBE TIOHMMAaHUS TPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBIICHUM, (PAKTOJIOTUIECKUE CBEJICHUS O
CBOMCTBAX, COCTaBe, MOJYUCHUH U O€30TTaCHOM HCIIOJIB30BAHUH BOXKHEUIIINX OPTaHUYECKUX BEIECTB B
OBITY M TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIATH XapAaKTEPHBIC MPU3HAKU TOHSTHH, yCTaHABJIMBATh HX
B3aMMOCBSI3b, HCIIOJI30BAaTh COOTBETCTBYIOIIME TIOHSATHS TIPH OINMHUCAHUM COCTaBa, CTPOCHHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

chOpMUPOBAHHOCTh YMEHUW HCMOJb30BaTh XUMHYECKYI0 CHMBOJIMKY [UISI COCTaBJICHUS
MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAImIEHHON) (GOpMys OpPraHUYECKUX BEIIECTB H
YpaBHEHUN XUMHUUYECKHX pEaKIHMi, W3TOTaBIWBATh MOJIEIH MOJICKYJ OPTraHWMYECKHX BEIISCTB IS
WJUTFOCTPALIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOIO CTPOEHUS;

cOpMHUPOBAHHOCTh yMEHUN YCTAHAaBIUBATh MPHUHA/UICKHOCTh H3YYEHHBIX OPraHHUYECKUX
BEIIECTB 0 MX COCTaBY U CTPOCHMIO K OMNpeAeIEHHOMY KiacCy/TpyIie COeIUHEHUH (YyriaeBOJ0POIbL,
KHUCITIOPOJ U a30TCOAEpIKalllue COSIUHEHHsI, BHICOKOMOJIEKYJIIPHbIE COEIMHEHUS), TaBaTh UM Ha3BaHUS
o cucreMarnueckor HoMmeHkiarype (IUPAC), a Taxke NprBOAUTHh TPUBHAJIbHBIC Ha3BAHUS OTICIBHBIX
OpraHMYeCKUX BeUIeCTB (3TWUJICH, MPOMHIIEH, AaleTH/eH, OJTUJIEHIJMKOIb, TJHLIEepPUH, (GEHOI,
dbopmanpaerus, anerajgbAeTyi, MypaBbHUHAs KHUCIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTa,
CTeapuHOBAs KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJUTI0103a, TJIMIUH);

c(OpMUPOBAHHOCTh YMEHUS OTPEIEIISITh BUAbI XUMUYECKOU CBSI3U B OPraHMYECKUX COCTUHEHUSIX
(omMHApHBIE M KPATHBIC);

cOpPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHHUSI TEOPUU CTPOCHUS OPraHMYECKUX BEIECTB
A. M. bytnepoBa i 00bsICHEHHUS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS;, 3aKOH
COXpaHEHUsI MACChI BELIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE
CBOMCTBA TUIIMYHBIX MPEACTABUTENCH pa3MUYHBIX KJIACCOB OPraHMYecKHX BellecTB (MeTaH, 9TaH,
STHJIEH, TMPOMWIEH, aleTwieH, OyraaueH-1,3, MerunOyramuen-1,3, OeH30/, METaHOJ, ATaHOJ,
STUJICHTJIUKOJb, TJMLEPHH, (EHOJ, aleTaibAeruj, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a,
KpaxmaJl, LeJIJII0103a, aMUHOYKCYCHAsI KUCII0Ta), MILTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXIY HUMH
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCTIONBb30BaHUEM CTPYKTYPHBIX (hopMyT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOUHUKU YIJIEBOJOPOIAHOTO ChIpbi (HE(dTH,
MPUPOAHBIN Ta3, yroyib), CIOCOOBI MX TMEepepadOTKH U MPAKTUYECKOE MPHUMEHEHHE MPOJYKTOB
nepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIUMCICHUS MO XUMHUYECKUM YpaBHEHHSM (MacChl,
00B€Ma, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIMH MO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHHI BIAJETh CHCTEMOH 3HAHM 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCTOIB3YEMbIX B XUMUU TPH H3yYCHUHU BEIIECTB MU XUMHUYECKHX SIBIICHUN (HaOIIO/IeHUE,



U3MEpPEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE), HCIOJIb30BATH CUCTEMHBIE XUMHYECKUE 3HAHUS UL
MPUHATUAS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaI[UsX, CBS3aHHBIX C BEIIECTBAMM U HX
MIPUMEHEHUEM;

chOpMHUPOBAHHOCTh yMEHUH COOMIOJATh TpaBWia TOJIH30BAHUS XHMHUYECKOW TOCYyIOH U
nabopaTOpHBIM O0OpYIOBAaHUEM, a TAaKKe IMpaBWia OOpAlICHHS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

cOPMHUPOBAHHOCTh ~YMCHHUW IUIAHUPOBATH W  BBIIOJHATH XHMHUYECKUH  OKCIICPUMCHT
(mpeBpalleHNst OpraHu4eCKUX BELECTB [IPU HArPEBaHUM, ITOJIyYE€HUE STUJICHA U U3YyYEHHE €r0 CBOICTB,
KaueCTBEHHbIE PEaKLUHU OPraHWYECKMX BEILECTB, JEHATypalus OENKOB IpU HarpeBaHHUM, LIBETHbHIE
peaknuu GeTKOB) B COOTBETCTBHH C MPABUIIAMU TEXHUKH OE€30MAaCHOCTH NP OOpAIIEHUH C BEIECTBAMHU
1 1a00paTOpHBIM 000PYAOBAHUEM, IPEIACTABISATH PE3yAbTaThl XUMHUYECKOTO IKCIEpHMEHTa B (opme
3alMCcHU ypaBHEHUH COOTBETCTBYIOIIUX peakuuid U (GopMynnpoBaTh BBIBOJBI HA OCHOBE 3THUX
pe3yJbTaToB;

chOpMUPOBAHHOCTh YMEHMM KPUTHYECKH AaHAJIU3UPOBATh XHMMHUYECKYI0 HWHGOpMAIHUIO,
MOJIy4aEMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBA MaccoBOM HHpopMaruu, UHTEpHET U IpYyTrux);

chOpMUPOBAHHOCTh YMEHUHN COOJIOIATh TIPaBUJIa IKOJOTHYECKU ETIECO00PA3HOTO TTOBEACHUS B
OBITY W TPYJIOBOHW NEATEITHHOCTH B IIENISAX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOMIEH MPUPOTHOM
Cpelbl, OCO3HAaBaTh OMACHOCTb BO3JEUCTBUS Ha JKUBBIE OPraHU3Mbl OIpPENEIEHHBIX OPraHMYECKUX
BelecTB, NMoHMMas cwmbica nokazarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
MpeIOTBPAIllEHUs] KX BPEIHOTO BO3ACUCTBUS HAa OPraHU3M UEI0BEKa;

U1 00yJaromMXCsl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbsI: YMEHHE PUMEHATh 3HaAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHUN;

JUIA CIIEMbIX M ClIa0OBUIAIIMX OOydYalolUXCsA: YMEHHE HCIOJb30BaTh pelbePHO-TOUECUHYIO
cucteMy o6o3Hauenuit JI. bpaitnst mis 3anmucu XuMudeckux Gopmyd.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl 0OCBOSHMsI Kypca «O011ast 1 HeopraHuuecKkasi XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUN: O XUMHMYECKOH COCTABJIAIOLIEH €CTECTBEHHO-HAY4HOM
KapTUHbI MUPA, POJIM XUMHHU B TO3HAHUU SBICHUNA IPUPOJBI, B (POPMUPOBAHUH MBILUIEHUS U KYJIbTYPbI
JMYHOCTH, €€ (PYHKLUHMOHAJIBbHOW I'PaMOTHOCTH, HEOOXOJMMOW [jsl PELIeHUs MPaKTHUECKUX 3a1ad U
9KOJIOTUYECKH OOO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPUPOTHON CPEE;

BIIQJICHUE CHUCTEMOM XUMHYECKUX 3HAHMM, KOTOPas BKJIKOYACT: OCHOBOIOJIATAIOIIHAE MOHATHS
(XMMHUYECKHIT JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHbBIC OPOUTAINM AaTOMOB, HOH, MOJIEKYJIA, MOJIb,
MOJIIpHBIM 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb OKHCICHMS, XUMHUYECKasl CBS3b
(KoBaJIeHTHAs, MIOHHAsl, MeTaJUIMYecKas, BOJAOPOAHAs), KPUCTAIIINYECKasT PEIETKA, TUIIBI XUMUYECKUX
peakuuii, pacTBOp, JIEKTPOJIUTBI, HEIIEKTPOJIMTHI, IEKTPOJUTHYECKAS AUCCOLMALNS, OKHCIINTEIND,
BOCCTAHOBMTEIb, CKOPOCTh XUMUUECKOM peaklMy, XUMHUUECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
JJIEKTPOJIMTUYECKON auccouuanuu, nepuogudeckuid 3akoH JI. M. MeHpneneeBa, 3aKOH COXpaHEHMS
Macchl BEIIECTB, 3aKOH COXPAHEHMsS U IPEBPALICHMS DSHEPrUM IIPU XUMHYECKUX PEaKLMsIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHHM, MUPOBO33PEHUYECKHE 3HAHMS, JIeKAIIUE B OCHOBE
MOHMMAHUS TPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBJIECHUH, (aKTOIOTMUYECKHE CBEICHHSA O
CBOMCTBaX, COCTaBE, NOJYYEHUH U OE€30MIaCHOM HCMOJIb30BAHUN BOKHEHIINX HEOPraHMYECKHX BEIIECTB
B OBITY M MIPAKTHUYECKON JIEITEIHHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHUI BBISABIISATH XapaKTepHbIE MPU3HAKU TOHSATUN, YCTaHABIMBATh HMX
B3aUMOCBS3b, UCII0JI30BAaTh COOTBETCTBYIOLINE ITIOHATHS IIPU ONIMCAHUU HEOPraHUYECKUX BELIECTB U UX
IIpEBpALICHUN;



c(OPMHUPOBAHHOCTh YMEHUI HCIIOJIBb30BaTh XUMUUECKYI0 CUMBOJIMKY JJIsI COCTaBJICHUs (HopMyi
BEIIECTB M YPaBHEHUH XMMHMYECKMX peaknuid, cucremarnueckyro Homenkinatypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTJIEJIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbIil ra3, yriaeKucibli ra3, aMMHaK,
rami€Hasi U3BeCTb, HerauéHasi U3BECTh, IUTHEBAS CO/IA, IUPUT U IPYTHE);

Cc(OPMHPOBAHHOCTh YMEHHUH OIPENENATh BaJCHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKUX
JJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BHUJ XWMHUYECKOH CBsI3U (KOBaJEHTHAs, WOHHAasi,
MeTaJJIn4yecKasi, BOJOPOJHAs) B COEIMHEHUX, TUIl KPUCTAININYECKON pelIETKH KOHKPETHOTO BELECTBA
(aToMHasi, MOJIEKYJIpHasi, WOHHAs, METAJUIMUECKas), XapakTep Cpeasl B BOAHBIX pPacTBOpPax
HEOPraHUYECKUX COCIMHEHUI;

c(OpPMHPOBAHHOCTh YMEHUI yCTaHABIMBATh IMPUHAUICKHOCTh HEOPTaHMYECKHX BEIIECTB MO0 MX
COCTaBY K OIpeAeIEHHOMY KJIacCy/TpyIe COETUHEHUH (ITPOCThIE BElleCTBa — METAJIbl 1 HEMETAJLIBL,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(POTEPHBIE TUIPOKCUIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHHUI pacKphIBaTh CMBICI Tepuoanueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMMYECKUX
aneMeHTOB 1—4 mnepuonoB Ilepmommyeckoil cucrembl xumuueckux snemeHtoB J[. WM. Menpeneesa,
UCIIONIB3Ysl TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpOUTANIN», «IHEPreTHUSCKHE YPOBHU», OOBSICHITH
3aKOHOMEPHOCTH HM3MEHEHHS! CBOMCTB XMMHUYECKMX 3JIEMEHTOB U HX COEIUHEHHH MO mepuojaMm u
rpynnam [lepuoandeckoit cuctemsl Xumudeckux 3yeMeHToB . M. Menneneesa;

cOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHMCHIBATh) OOIIME XUMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHWE T'€HETUUYECKOW CBSA3HU
MEXJY HEOPraHM4YeCKHMMH BEUIECTBAMHU C IIOMOIIbIO YPaBHEHHUH COOTBETCTBYIOLIUX XHMHUYECKUX
peaKIuii;

chOpMUPOBAHHOCTh yYMEHHUS KJIacCU(UUUPOBATh XUMHUYECKHE pPEaKIMH IO Ppa3Iu4YHbIM
MpHU3HaKaM (YHCIy M COCTaBy pearupyrouiux BEIIeCTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHIO
CTETeHeW OKUCIICHUS PJIEMEHTOB, 00paTUMOCTH PEaKIUH, YIaCTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTaBISITh YPAaBHEHMsI PEaKIUil pa3iMyHBIX TUIIOB, IOJIHBIE U
COKpaIIEHHbIE YPAaBHEHUS peaKluii HOHHOTO OOMEHA, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TH PEaKIUU
UIYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKLUHU, MOJATBEPXKIAIOUINE KadeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHMYECKHX BELIECTB, PACIO3HABATh OMBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpPAX HEOPraHMYECKUX BEIIECTB;

chOpPMUPOBAHHOCTh ~YMEHUH  PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCPeICTBOM COCTABICHHS DJIEKTPOHHOTO OanaHca ITHUX PEeaKIIHii;

cOpPMUPOBAHHOCTh yYMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMUYECKOM peaklud OT
pas3nuyYHbIX (DAaKTOPOB; XapaKTep CMELIEHUS XMMUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO
BozaeiictBus (nmpuHnun Jle [larense);

cOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, JIeXKAllUe B OCHOBE
MIPOMBIIIJIEHHOTO MOJYYEeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTD MPEJICTABICHHH
00 00IMX HAYYHBIX NIPUHIUMIAX U HKOJOTHUECKUX MPoOIeMax XMMUYECKOTO IPOU3BO/JICTBA;

Cc(OPMHUPOBAHHOCTh YMEHHUU MPOBOJMTH BBIYMCICHUS C HCIOJIb30BAaHHEM IMOHSATHS «MaccoBas
J0JIs1 BEIeCTBA B pacTBOpe», OOBEMHBIX OTHOUIEHWH Ta30B NpPU XUMHUYECKUX PEAKIMAX, MacChl
BellecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BELIECTBA, MAcCe MM 00bEMY OJHOIO U3
Y4YacTBYIOIIMX B PEAKLUMHU BEUIECTB, TEIJIOBOTO 3(dekra peakiuy Ha OCHOBE 3aKOHOB COXpPAaHEHMS
Macchl BEIIECTB, IPEBPAILEHUS U COXPAaHEHHS SHEPTHH;

c(OPMHPOBAHHOCTh yMEHHMH COOMIOAaTh NpaBWiIa TMOJb30BAHUSA XHMHUYECKOH TMOCYIOH U
na0opaTOpHBIM O0OpYJIOBAaHUEM, a TaKKe IMpaBuia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKLHUSMU TIO BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;



c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIONHITH XUMUYECKHI IKCTIEPUMEHT (pa3iioKeHUE
IIEpOKCHJIa BOJOpOJAa B IPUCYTCTBUU KaTajau3aTopa, ONPEIENIEHUE CpPeabl pPacTBOPOB BELIECTB C
MOMOIIBbIO YHUBEPCAIBHOTO WHAMKATOPA, BIMSHUE DPA3IUYHBIX (PAKTOPOB HAa CKOPOCTb XHMHYECKOM
peaKknuy, peakuud HMOHHOTO OOMEHa, KauyeCTBEHHBIE peakIMH Ha Cynb(dar-, KapOOHAT- M XJIOPUA-
AQHWOHBI, Ha KAaTHOH AaMMOHHUS, PEHICHWE OKCIECPHUMCHTAIBHBIX 3a7ad 1o TeMaM «MeTaisy |
«Hemeraner») B COOTBETCTBUY C MPAaBUJIAMHU TEXHUKH 0€30TIACHOCTH IpU OOPAIICHNH C BEIIECTBAMHU U
na00paTOpPHBIM 00OPYAOBAHUEM, TPEACTABIATH PE3YNbTAaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opme
3allUCH  YpaBHEHHH COOTBETCTBYIOIUX pEaKUMd W (OPMYIMPOBATH BBHIBOJBI HAa OCHOBE JTHUX
pe3yJIbTaToB;

cOPMHUPOBAHHOCTh YMEHUW KPUTHYCCKH aHAIM3HPOBATh XUMHYECKYH) HH(POPMAITHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKANIUHU, IHTEpHET U IPyruXx);

c(hOpMUPOBAHHOCTh YMEHUHN COOJIOIATh MIPaBUJIa IKOJOTHYECKU 1ETIECO00PA3HOTO TTOBEACHUS B
OBITY U TPYIOBOHW NEATEITHHOCTH B IIEJISIX COXpPAHEHUsS CBOETO 370POBbSI U OKPYXKAIOUIEH MPHUPOIHOM
Cpenbl, 0CO3HABATh OMACHOCTh BO3JICWCTBUS HA KHMBBIE OPTraHU3MBI ONPEICTIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokazatens [IJIK, mosicHATe Ha mpuMepax crnocoObl yMEHBIIEHUS W IPENOTBPAIICHHS HX
BPETHOTO BO3CHCTBUS Ha OPTaHU3M YeJI0BEKa;

1Tt 0OYUArOIINXCS ¢ OTPAaHMYEHHBIMHI BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE TIPUMEHSTh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB U XUMHUCCKUX SIBIICHU;

IVl CTETIBIX M CIAOOBUAANIMX OOYYAIOMIMXCS: YMEHHE HCIOIb30BaTh Pelbe(hHO-TOUYCUHYIO
cucremy o0o3Hauenuii JI. bpaitns mist 3anucu XuMudeckux Gopmyi.

HHEPEYEHD (KOJJUPUKATOP) PACIIPEAEJIEHHBIX 11O KJTIACCAM ITPOBEPSAEMbIX
TPEBOBAHUM K PE3YJIbTATAM OCBOEHMS

OCHOBHOM OBPA30BATEJbHOM ITPOT' PAMMBI CPETHEI'O OBIIETO
OBPA3OBAHUA U JIEMEHTOB COIAEPKAHUA 110 XUMUHU

B ¢denepanpHbIX U peruoHaNbHBIX MPOIEAYpPaX OLIEHKH KauecTBa O0Opa3oBaHHS HCIOJb3yeTCs
nepeueHb (Koaudukatop) pacmpenelieHHbIX MO KiaccaM IMPOBEpsSeMbIX TPeOOBaHHM K pe3ylibTaTaM
OCBOEHHSI OCHOBHOH 00pa30BaTeNbHOM MpPOrpamMMbl CpeIHEro oOmiero oOpa3oBaHHs W 3JIEMEHTOB
COJIep>KaHUs IO XUMHUH.

IIpoBepsiemble TPeOOBaHUA K pe3y/IbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl

Kon [IpoBepsieMble IpeIMETHBIE PE3yAbTAaThl OCBOCHHSI OCHOBHOM
MIPOBEPAEMOTO 00pa30BaTeNbHON MPOrpPaMMBbI CPETHETO 00IIEr0 00pa3oBaHUs
pe3ynbrara

1 TeOpCTI/I‘-ICCKI/IC OCHOBBEI OpFaHHqCCKOﬁ XUMHHU
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ChopmupoBaHHOCTE  TPEICTABICHHA O  XHUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, POJM XUMHH B TO3HAHUU SIBICHHM
NpUpOAbl, B (OPMHPOBAHWHM MBINUICHUS W KYIbTYpPhl JIMYHOCTH, €€
(YHKIIMOHATTLHOW T'PaMOTHOCTH, HEOOXOIUMOW MJisi pEHICHHs] MPAKTHYECKUX
3aa4 M D3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILUEHHS K CBOEMY 3/I0POBbIO U
MIPUPOJIHOM Ccpenie

1.2

Bnanenue CHUCTEMOU XUMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYaeT:
OCHOBOIIOJIAraroIIe IIOHATHUS (Monekyia, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIFHOCTh, CTETEHb OKHUCJICHHS, XUMUYECKas CBs3b, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBI 00beM, YriaepoAHbIH CKeJeT, (YHKIMOHAJIbHAs
rpynmna, pajaukai, U30MepHus, U30MEpbl, TOMOJIOTHUYECKHUI  psl,  TOMOJIOTH,
YTII€BOIOPO/IBI, KHUCIIOPOJ- U a30TCOJEPKAIINE COCTUHEHHUs, OMOJOTUYECKU
aKTUBHBIC BemiecTBa (YrjaeBOJbI, KUPHI, OEITKH), MOHOMEp, MOJHMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS); TEOPHUH M 3aKOHBI
(Teopusi XMMHMYECKOTO CTpPOEHHUs opraHuueckux BemectB A.M. byrneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMUHU, (PAKTOJIOTUUECKUE CBEJICHUS O
CBOMCTBAX, COCTaBE, IMOJYYCHHH M OE30MaCHOM HWCIOJIb30BAaHUU BaKHEHIIINX
HEOPraHMYECKNX ¥ OPraHWYECKUX BEMIECTB B OBITY W TPAKTUYECKOU
JeITETLHOCTH YeJIOBEKa




1.3

ChopMUpOBaHHOCTh YMEHHMH BBIABISATH XapaKTEPHBIE MPHU3HAKA TOHITHH,
YCTaHaBHI/IBaTB HUX B3aHMMOCBA3b, HCIIOJIB30BaTh COOTBGTCTBYIOH_II/Ie IIOHATUSA
IIpU  ONMCAHUM  COCTaBa, CTPOCHMS U IPEBPALECHUM OPraHUYECKUX
COCTMHEHU N

14

ChopMUpOBaHHOCTh yMEHHI HWCHOJB30BATH XHUMHUYECKYIO CHMBOJHKY JUIS
COCTaBJICHUSI MOJIEKYJSIPHBIX WU CTPYKTYPHBIX (Pa3BEpPHYTOH, COKpaLIEHHOM)
dbopMyn OpraHMYeCKMX BEIIECTB W YpaBHEHUH XHMHYECKHX PEaKIIHid,
W3TOTaBIIMBATh MOJEIM  MOJIEKYJ OpPraHUYECKUX BEILIECTB JUTSt
WJUTFOCTPALIMM  MX  XMMHYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS

15

ChopMUpOBaHHOCTh YMEHHUH YCTAHABIMBATH TPUHAUICKHOCTh H3YUYECHHBIX
OpPraHMYeCKHX BEHIECTB II0 WX COCTaBy W CTPOCHHUIO K ONPEACICHHOMY
Kiaccy (Tpymmne) coeawHEeHHH (YrJIeBOJOPOJbI, KHUCIOPOJ M a30TCOMAEpIKaIIne
COCIIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCIUHEHMWs), JaBaTh WM Ha3BaHHSA TIO
cucremarnueckoit Homenkiarype (IUPAC)

15

ChopmupoBaHHOCTh YMEHHUS OMPENENATh BUIbl XUMUYECKOU CBSI3U B
OpPraHMYECKUX COCAMHEHUSIX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopmupoBaHHOCTE YMEHHS TMPUMEHSTH: IMOJOKEHUS TEOPUH CTPOCHHUS
oprannyeckux BemecTB A.M. Byrneposa st 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHsI MacChl BEILIECTB

YT1eBoa0po kL. Kucnopoaconepxkamue U a30TCOJICpIKaIIIHEC
OpraHUYEeCKUEe COSAMHEHUS. BRICOKOMOJICKYISIPHBIE COCTUHEHUS

2.1

CdopmupoBaHHOCTh yMEHUN NPUBOIWTH TPHUBHAJIbHBIE HA3BAHUS OTJEJIbHBIX
OPraHWYEeCKUX BEIIECTB (ATWJICH, TMPOMMJICH, alleTHJICH, JTHJICHIJIMKOJIb,
ruuepud, Qenon, dopManpAerui, aueTanbIeTH]l, MypaBbUHAas KHUCIOTA,
YKCyCHasi KHCIJIOTa, OJIEMHOBas KHCIIOTa, CTE€apUHOBas KHCIOTa, TIJIIOKO3a,
bpyKTO3a, Kpaxma, 1eJUII0I03a, TIHUIIKH)

2.2

CdopmupoBaHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PHU3HMUECKUE U
XUMUYECKHE CBOMCTBA THUMNMYHBIX MPEICTABUTENEH pPa3IUYHbIX KJIacCOB
OpraHMYECKUX BEIIEeCTB (METaH, 3TaH, YTUJIEH, MPOTHIEH, alleTUleH, OyTaaneH-
1,3, metunOyraauen-1,3, 6eH30J, METaHOJI, STAHOJ, ATHICHTIUKOJb, TIUIEPUH,
(eHou, aneranpAeruj, MypaBbHHAs W YKCYCHas KHCIOTHI, TIIFOKO3a, Kpaxmal,
L[EJUTI0NI03a, AMHUHOYKCYCHAs KUCIIOTA)




2.3

ChopMUpOBaHHOCTh YMEHHUS MJUIIOCTPUPOBATH TEHETHUYECKYIO CBS3b MEXIY
TUNWYHBIMU ITIPEICTABUTEIAMA PAa3JIMYHBIX KIACCOB OPraHUYECKUX BEIIECTB
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUN C HCIOJIb30BAHUEM

CTPYKTYPHBIX (popmyit

2.4

ChopmMupoBaHHOCTE YMEHHS XapaKTepPU30BaTh HCTOYHUKH YTIIEBOIOPOJIHOTO
Colpbsi (He(Th, TPHUPOJHBIA Ta3, Yroiib), CHOCOOBI WX TEepepaboOTKU W
PAKTHYECKOE IPUMEHEHHUE TIPOIYKTOB TIEpepadOTKU

XUMHS 1 )KU3Hb. PacueTsl

3.1

CpopMHpPOBAaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHHMI 00 OCHOBHBIX METOJAX
HAay4yHOTO TIO3HAHMS, MCIOJb3yEMbIX B XUMUU HpPU M3YyYEHUM BEUIECTB U
XUMUYECKUX SIBJICHUH (mabmronenue, U3MEpPEHHUE, JKCIIEPUMEHT,
MOJIETUPOBAHNUE), UCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl IPUHATHUS
pelIeHn B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX
MIpUMEHEHNEM

3.2

CdopMHpOBaHHOCT, YMEHHH COONIOAATH TMpaBWIIa TOJIH30BAHUS XHUMHYECKOM
MoCy/Io M Ja00paTOpPHBIM O0OPYIOBAaHHMEM, a TaKKe MpaBuiIa OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMU IO BBIMOJIHEHHUIO JTA0OPATOPHBIX
XMUMHYECKUX OTBITOB

3.3

ChopMHpOBAaHHOCT, YMEHUW IIJITAHUPOBAaTh MW BBINIOJNHIATH  XUMHUYCCKUUN
9KCIEPUMEHT (mpeBparieHus OpraHUYEeCKUuX BEIIECTB TMpU
HarpeBaHuM, IOJIyY€HUE OSTUJICHa M H3yYCHHE €ro CBOMCTB, KayeCTBEHHBIC
peakiuu OpraHUYeCKUX BEIIECTB, NeHAaTypauus OelIKOB NpU  HarpeBaHUU,
[BETHbIE  peakuuu  OeIKOB) B  COOTBETCTBHHM C IPaBWJIAMU TEXHUKHU
0e30MacHOCTH  Mpu  OOpallleHud C  BElIecCTBaMU U J1abOpaTOPHBIM
000py/OBaHUEM; TMPEACTABIATh PE3yNbTaThl XMMHUYECKOTO JSKCIIEpUMEHTa B
dbopMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX peakiuil u (QopMynupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPpOBOIUTD BBIYMCJICHHUA 110
XUMHUYCCKHUM YPaBHCHUAM (MaCCBI, 061,eMa, KOJIMYECTBA HMCXOJHOT'O BCIHICCTBA
WM TIPOAYKTA pCaKlUU IO U3BECTHBIM MACCC, O6’LeMy, KOJIMYCCTBY OAHOI'0 U3
HNCXOOHBIX BCUICCTB UJIK ITPOAYKTOB peaKL{I/II/I)

3.5

ChopMUpOBaHHOCTh ~yMEHMHM  KPUTUYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHpOpMAIMIO, TOIY4aeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOU
uHpopMaluy, cetb IHTepHET U apyrue)




3.6

CdopmupoBanHOCTH YMEHUI c00J1r0/1aTh npaBuia HKOJIOTUYECKHU
1[eJIeco00pa3HOro TOBEJACHUS B OBITY W TPYAOBOM JEATENBHOCTH B HEISAX
COXPAHEHHUSI CBOETO 3JI0pPOBbS U OKpPY)KaIOIIEW NMPUPOAHON Cpelbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA JKMBBIE OPraHU3Mbl OIIPENEICHHBIX OPraHMYECKUX
BEILECTB, NOHMMas cwmblca nokasarens [IJIK (npenenbHO JIOITyCTUMOM
KOHLIEHTpALUN), HNOSICHATh Ha IpUMEpPax CrnocoObl YMEHBUIEHUS WU
IPEIOTBPALLEHHS UX BPEIHOTO BO3/AEHCTBUS HA OPraHK3M YeI0BEKa

HpOBepﬂeMble JIEMEHTBI COACPKAHUS

Kon [IpoBepsieMbli 27IEMEHT COACPKAHUS
1 TeopeTnueckne 0CHOBBI OPraHUUYECKON XUMHUH

11 [IpenMer opranueckoi XUMUU: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B MOJYYEHHUH
HOBBIX BEILIECTB M MaTepuajoB. Teopus CTpOEHUs OpraHmdeckux coequHeHuilt A.M.
bytnepoBa, ee OCHOBHBIE TIOJIOAKEHHUS

1.2 CrpykTypHble (HOpMyIbl OpraHMuecKux BemiecTB. ['omonorus, nzoMepus. XuMuyecKkas
CBSI3b B OPTaHMYECKUX COEIMHEHUSAX — OJMHAPHBIE U KpaTHbIE cBs3U. [IpencraBnenue o
KJIacCU(UKAIIUU OPraHUYECKUX BEIECTB

13 Howmenknarypa OPTraHUYECKHUX COCTMHECHUI (cucremarmueckasi) U
TPUBHUAIIbHBIE HA3BAHUS BAXKHEHIIUX MPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEILIECTB

2 VYT1eBO0PO 1B

2.1 AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKUU psif. MeTaH W 3TaH — MpPOCTEUIINe
MIPEICTAaBUTENH aJTKAaHOB: (U3NYECKUE U XUMHUECKHUE CBOMCTBA (PeakIMy 3aMeuieHus U
TOpeHusi), HAXOXKJEHUE B MPHUPOJEC, TMOTy4YeHHUE U MPUMEHEHUE

2.2 AJKeHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKUH Psil. DTUIIEH U MPONMIIEH — IPOCTENIINE
MPEJICTAaBUTENM  allKeHOB: (U3MYECKHe M XUMHUYECKHE CBOMCTBa  (peakiuu
TUAPUPOBAHUSA, TalOTEHUPOBAHUS, THUApPATALUU, OKHUCICHUS U TOJUMEPU3ALINH),
MIOJIyYE€HUE U IIPUMEHEHHE

2.3 Ankanuensl: 0yraguen-1,3 u merunOyraauen-1,3: cTpoeHue, BaxHEHIINEe XUMHYECKHE
CBOMCTBa (peakuus noauMmepusanun). IlomydeHne cHHTETHYECKOTO KaydyKa U PE3UHBI

2.4 AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTMYECKHH psA. AUETHIICH —

HpOCTCﬁH.IHfI MNpEACTAaBUTCIIb AJIKKUHOB: COCTAaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC n XUMHWYCCKUC
CBOMCTBA (peaKI_[I/II/I ruapupoBaHus, TaJOrCHUPOBAHUA, THUApaTallud, T OpeHI/I}I),
MOJIYYCHHUEC U MTPUMCHCHUC




2.5

Apensl. benzon: cocrtaB, cTpoeHHe, (PU3MYECKHE W XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS WU HUTPOBaHUsA), MOJIY4Y€HHE U IpUMEHeHHe. Toiyois: cocTas,
CTpoeHUe, (GU3NYECKHE U XHMHYECKHE CBOWCTBA (pEakiMu TrajJoreHUpOBAHUS U
HUTPOBAHHUSA), MOJIYYEHUE U NpPUMEHEHHE. TOKCMUHOCTh apeHOB. ['eHeTnyeckas CBS3b
MEXAY YriIeBOAOPOAaMHu, IPUHAMIEKAIIMMU K pa3JIMYHbIM KilaccaM

2.6

[IpupoHBIe UCTOYHUKH YTIEBOAOPOAOB. [IprpoIHbIi Ta3 U HOMyTHBIE HE(TSIHBIE Ta3hl.
Hedtp u ee mpoucxoxnenue. CrocoOwl mepepabOoTKu HedTH: TEperoHka, KPEeKUHT
(TepMuyeckuil, karanuTuyeckuil), nuposus. IlpoaykTel mnepepaboTku HedTH, UX
MPUMEHEHHE B MPOMBIIIJIEHHOCTH M B ObITy. KamMeHHBIN yrojb U NPOIYKTHI €ro
nepepadoTKu

Kucnopoacoaep:xaiiue opraHui4eckue CoeIMHEHUS
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[IpenenbHple OHOATOMHBIC CIHUPTHI. METaHOJI W 3TAaHOI: CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOWCTBA (pEaKIUMu C AKTHUBHBIMH METAJJIaMH, TajJOTr€HOBOJOPOJIAMH,
ropeHue), mpuMeHenne. BogopoaHbie CBSI3W MEXIy MOJIEKYlIaMHu CrupToB. JlelicTBue
METaHoJIa ¥ 3TaHOJIa Ha OPraHU3M 4YesIoBeKa. MHOTOATOMHBIE CTUPTHI. DTUJIEHTJIMKOJIb U
TJIMIEPUH: CTPOCHHE, (PHU3NYECKHe M XUMHUYECKHE CBOWCTBa (B3aUMOJCHCTBHE CO
IIEJIOYHBIMU METaJUIaMH, KaYeCTBEHHAs peakliis Ha MHOTOaTOMHbIE ciupThl). [leiicTBue
Ha OpraHusMm 4vesioBeka. [I[puMeHeHne rivnepuHa u STUICHTJIUKOISA

3.2

@deHoNM:  CTPOCHWE  MOJEKYNbl,  (U3UYECKHE W XUMHUYECKHE CBOWCTBA.
Toxcuunocts ¢enoia. [Ipumenenue henomna

3.3

Anpaerunbl U KeToHbl. DopManbaeru, areTalbIerua: CTPOCHHE, (PU3NUECKHE 5
XUMHAYECKUE CBOJCTBa (peakmuu OKHUCJIEHHS K BOCCTAHOBJICHMS,
KaueCTBEHHBIC PEAKIIMH ), TOJTYICHHE ¥ IPUMCHEHHE

3.4

O,Z[HOOCHOBHLIC MMpCACIbHBLIC Kap6OHOBBIe KHCJIOTHI. MypaBBI/IHaH " YKCYyCHas
KHCJIOTBI: CTPOCHHUC, (I)I/ISI/I‘ICCKI/IG M XHMHYECKHE CBOMCTBA (CBOﬁCTBa, O6H_II/IG JJIA
KilacCa KHCJIOT, pCaKIus 3TepI/I(1)I/IKaLII/II/I), MOJIYYCHHUC U TIPUMCHCHUC. CTCapI/IHOBaﬂ u
OJICMHOBAA KHUCJIOTHI KaK IIPEACTABUTCIIN BBICIINX Kap6OHOBLIX KHUCJIOT. MBllIa KaK COJIU
BBICIIINX Kap6OHOBbIX KHCJIOT, UX MOIOIIICC ,Z[eﬁCTBHC

3.5

CrnoxHble 3pUpBI KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ' MAPOIN3 CI0XKHBIX 3PUPOB.
XKupsl. 'maponns xxupos. [Ipumenenne xupoB. bruonoruueckas poJib :KUpOB

3.6

VYTIeBOIBI: COCTaB, KJIaccuUKaIHsI YIJIEBOJIOB (MoHO-, M- U
noJiucaxapuibl). [JIFOKO3a — MPOCTEHIINI MOHOCaxapua: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (PU3UYECKHE U XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C THIPOKCHUIOM
meau (l1), oxucieHue aMMHaYHBIM




pactBopoM okcuja cepedpa (l), BoccranoBneHue, OpOKEHHE TIIFOKO3bI), HAXOXKICHUE B
npupoje, NmpuUMeHeHHue, Ouoyormueckas poib. PortocuHTe3. DpPyKTO3a Kak H30MeEp
rimoko3el. Kpaxman u nemnrosnos3a Kak npupojHble noiaumepbl. CTpoeHHe Kpaxmasa U
Letoa03el. dusnueckre U XMMUYECKHE CBOMCTBA KpaxMaja (FUApOJIn3, KaYeCTBEHHAs
peaKIus C H0JI0M)

4 A3zoTcozeprkalle opraHuuecKue CoeIMHEHNs
41 AMHWHOKHCIIOTBl Kak aMQOTEpHbIE OpraHuveckue coeauHeHus. Ou3MUecKue W
XMMHMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IMpuMepe TiuiuHa). buonornueckoe 3HaueHue
aMHHOKHCIIOT. IlenTunnt
4.2 benku xak mpuposHble BBICOKOMOJIEKYIIsipHbIE coequHeHus. [lepBuyHas, BTOpUYHAs U
TpeTUYHAas CTPYKTypa OesIKoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMIPOJIU3, JeHATYpaLus,
KaueCTBEHHbIE PEaKI[M1 Ha OEJIKH
5 BricokomoneKysipHble COeIMHEHUS
5.1 OcHOBHbBIE TOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJUMEpPU3allii, CpEeAHssl MOJIEKyJIsApHas Macca.
OcHOBHBIE METOJIbl CUHTE3a BBICOKOMOJIEKYJSIPHBIX COECIUHEHHH — MOJIMMEpHU3alus U
MTOJINKOHICHCALINS
5.2 OKCIIEpUMEHTAJIBHBIE METO/IbI U3Y4EHUS BEIECTB U UX MPEBPAILCHUN: 03HAKOMIICHHUE C

oOpa3lamMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc, kayuykoB. [lomyuenue
CUHTETHYECKOTO KayyyKa U pe3UHbI




HpOBepﬂeMLIe Tpeﬁonaﬂml K pe3yJibTaTaM 0CBOCHUSA OCHOBHOM 06pa303aTe.m>H0ﬁ IporpaMmmal

Kon
MIPOBEPSEMOTO
pe3yibTara

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON IPOrPaMMBbI CPETHETO 00IIET0 00pa3oBaHus

1

TeopeTnueckue 0OCHOBBI XUMUU

11

Bnanenue CHUCTEMOU XUMHYECKHUX 3HAHUH, KOTOpas BKJIIOYaET:
OCHOBOITIOJIATAIOIINE TIOHATUS (XMMHYECKUN DJIEMEHT, aToM, »JJIEKTPOHHas
obojiouka atoma, S-, P-, 0-d/IeKTpOHHBIE OpOWTANM aTOMOB, HMOH, MOJICKYJa,
BAJIGHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTD, CTENEHb OKHUCICHHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBINA 00beM, KPUCTAIITUYECKAs pEIIeTKa,
TUTBl XUMHYECKUX peaKkIuil (OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC, JK30- |
SHIOTEPMHUYECKHE, PEAKIMd HMOHHOTO OOMEHa), pacTBOp, DJIEKTPOJIMTHI,
HEIJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS JIACCOIHAIMS, OKHCJINTENb,
BOCCTAHOBHUTEIb, CKOPOCTh XMMHYECKOW PEaKIMH, XUMHUUYECKOE PaBHOBECHE);
TEOPUH W  3aKOHBI  (TEOpUSA  DJIEKTPOJUTHUECKOU JICCOIHAIINH,
[Tepnognueckuit 3akoH JI.W. MeHnneneeBa, 3akOH COXpaHEHHs] MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3BIK XHUMUH, (hakToJOTUYECKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJY4YCHUH U OE30MACHOM HKCIOJIb30BaHUHU
BOKHEHUIIINX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUUYCCKON AESITCIBHOCTH
YyeJioBeKa

1.2

ChopmupoBaHHOCTH ~ yMEHUW  BBISIBJIATH  XapakTepHble  MPHU3HAKU |
B3aMMOCBSI3b U3yYEHHBIX MOHSTUN, IPUMEHSATh COOTBETCTBYIOLUE MOHATUS MIPU
OTHMCAHUU CTPOCHUS U CBOMCTB HEOPraHWYECKHX BEIIECTB M MX MpEBpAallCHUM;
BBISIBJISITH B3aUMOCBSA3b XUMUYECKUX 3HAHUI C MOHATUSIMH M TPEICTABICHUAMU
JPYTUX €CTeCTBEHHO- HAYYHBIX MPEIMETOB

1.3

Bnanenue OCHOBHBIMH MCTOJaMH HAy4YHOI'O IIO3HaHUA BCIICCTB H
XUMHYECKUX SIBJICHUU (Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, DKCIICPUMCHT, MOI[CJ'II/IPOBB.HI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONpCACIIITE BAJICHTHOCTb U CTCIICHB OKUCJICHUS
XUMHUYCCKUX DJIEMCHTOB B COCANMHCHUAX PA3JIMYHOT'O0 COCTaBa, BUJ XHMHYECKOH
CBsA3HU (KOBaJ'ICHTHaSI, HWOHHAas, MCTaJIJIM4YCCKasd, BOI[OpOI[HaSI) B COCIMHCHUAX, TUII
KpHCTaHHquCKOﬁ PCHICTKH KOHKPETHOI'O BCIICCTBA (aTOMHaH, MOJICKYJISApHAas,
HMOHHas, MCTaJ'IJ'II/I‘-ICCKaH)




1.5

ChopmupoBaHHOCTH YMEHUN OTIPEICIISATH XapaKTep CPEAbl B BOJHBIX PacTBOPax
HEOPraHWYECKUX COCIMHEHUI

1.6

ChopmupoBaHHOCTE yMEHHUS KIACCH(PHUIIMPOBATH XUMHUYECKUE PEAKIHUHA IO
pa3IMYHBIM MpU3HAKaM (YHCIIYy M COCTaBY pEarupyrolyux BEHIECTB, TEIUIOBOMY
3¢ deKTy peakiuu, U3MCHCHHUIO CTETICHEH OKHCIICHHS DJIEMEHTOB, OOpPaTUMOCTH
peaKkIfy, Y94acTUIO KaTajau3aTropa)

1.7

CdopmupoBaHHOCT YMEHUN COCTABJIATH YPAaBHEHUS peaKlUi pa3InyHbIX TUIIOB,
MOJIHBIE W COKpAIlleHHbIE YpPaBHEHHS pEaKIMi HOHHOIO OOMEHa, Y4YHMTHIBas
YCIIOBHS, IPH KOTOPBIX 3TH PEAKIIUK UAYT 10 KOHIA

1.8

ChopmupoBaHHOCTh ~ YMEHMM  MPOBOAUTH  PEAKUUH, IOATBEPKIAOLINE
KaueCTBEHHBIM COCTAaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATh
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILECTB

1.9

ChopMHpOBAaHHOCT, ~ YMEHHUW  pacKpbIBaTh  CYINIHOCTh  OKHCIIMTEIBHO-
BOCCTAaHOBHUTEJILHBIX PEaKIIMi TOCPECTBOM COCTABJICHUS JIEKTPOHHOTO OaaHca
ATUX pPeakIui

1.10

CdopmupoBaHHOCTH YMEHUH  OOBSICHATH  3aBUCUMOCTh CKOpPOCTHU
XMUMHYECKON peaKklMH OT pa3IuvHbIX (PaKTOPOB

111

ChopmupoBaHHOCTh yMEHUN OOBACHATH XapaKTep CMEIIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHelTHero Bo3zaeicTeus (mpuniun Jle [llatennbe)

061_[[3}{ 1 HCOpraHu4deCcKas XnuMus

2.1

CdopmupoBanHOCTh yMeHUN packpbiBaTh cMmbich [lepuonndeckoro 3axona [I.1.
MenzeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIIUU

2.2

ChopmMupoBaHHOCTh YMEHHM XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMEHTOB 1 — 4 nepuoaos Ilepuoauueckoil CUCTEMbI XUMHUECKHUX
aneMeHToB J[.1I. MeHneneeBa, UCIOnb3ys HOHATHUSI «S-, p-, d-
JNIEKTPOHHBIE  OpOUTAINY,

«QHEPTreTUYECKHE YpPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS CBONCTB
XUMHUUYECKMX DJIEMEHTOB M HX COCAMHEHHUM [0 NepuoJamM M Tpynmnam
[Iepuonnueckoit cucremsl xumudeckux anemeHtoB JI.M. Menneneesa




2.3

ChopmMupoBaHHOCTH YMEHHI XapaKTepHU30BaTh (OMKUCHIBATE) OOIINE XUMUICCKHE
CBOWMCTBAa HEOPraHMYECKHX BEIIECTB pA3JIMYHBIX KJIACCOB, TOJTBEPKIATh
CYILECTBOBAaHUE TEHETHUYECKOW CBSI3U MEXK]Yy HEOPTaHMYECKUMHU BEIECTBAMH C
MOMOIIbIO YPAaBHEHUIM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIIUM

2.4

ChopMUpOBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIC)KHOCTh HEOPraHMYECKIX
BEIIECTB 10 MX COCTaBy K OIpPEAEICHHOMY Kiaccy (TpymIe) COeAMHEHHH
(mpocTble BellecTBa — METaUIbl U HEMETAJUIbl, OKCHJIbl, OCHOBAHUS, KUCIJIOTHI,
am(poTepHbIE TUAPOKCHUIBI, COJIN)

2.5

ChopmMupoBaHHOCTh yMEHUH UCIHOJB30BAaTh XUMUYECKYIO CHUMBOJIMKY s
cocTaBieHuss (GOpMysa BEHIECTB M  YpPaBHEHUM XUMHUYECKUX  PEAKIUH,
cucrematnueckyto Homenkiarypy (IUPAC) w  TpuBuanbHble Ha3BaHHs
OT/IETIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbli ra3, yriIeKHCIbIi ra3, aMMuak,
raiieHas U3BecTb, HerauleHasi U3BeCTh, INThEBAs COMA, MUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTh YMEHHMH XapaKTepru30BaTh (OMUCHIBATh) O0IME XUMUUECKHE
CBOMCTBAa HEOPraHMYECKHUX BELIECTB pa3JIMYHBIX KJIACCOB, MOATBEPXK/IATh
CYIIECTBOBAaHHE I'€HETHUYECKOM CBS3M MEXJIY HEOPraHMYECKHMMM BEIIECTBAMHU C
MIOMOIIIBIO YPAaBHEHUH COOTBETCTBYIOLINX XUMUUECKUX PEAKIIUN

2.7

ChopMHpOBAaHHOCT, YMEHUH IIJIAHUPOBaTh M BBINIOJHATH  XUMHYECKHI
JKCIIEPUMEHT (pa3iiokKeHHe MepoKCHIa BOJAOPOIa B MPUCYTCTBUM KaTalu3aTopa,
OTpeJeNieHue Cpelbl PACTBOPOB BEUIECTB C MOMOMIbIO YHUBEPCAIBLHOTO
UHAMKATOpa, BIUSHUE  Pa3jIMYHBIX  (PAKTOPOB HA CKOPOCTh XHUMHUYECKOMN
peakiuu, peakiuy HOHHOTO oOMeHa, KayeCTBEHHbIE peakluu Ha cyibdar-,
kapOoHaT- M XJOpPUI-aHHOHBL, HA  KaTMUOH  aMMOHHS,  pEIICHHE
9KCIIEPUMEHTAJIbHBIX 33724 110 TeMaM

«Meramney u «Hemeramibl») B COOTBETCTBUM C TMpaBUJIAMH TEXHUKH
0e30macHOCTH  Mpu  OOpalieHuH ¢  BemlecTBaMH U J1abOpPaTOpHBIM
0o0opy/nOBaHUEM; MPEACTABIATh PE3yAbTaThl XHWMHUYECKOTO HKCIEPUMEHTa B
dbopMe 3amucH ypaBHEHHI COOTBETCTBYIOUIUX peakiuii u (HopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB

2.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB IMpaBujia IOJIb30BAHUA XHMHUYECKOH
HOCYI[Oﬁ n J'Ia60paTOpHBIM 06Op}7)IOBaHI/IeM, a TaKXKXeE IIpaBUJIa 06paIJ_IeHI/I$I C
BCIICCTBAMH B COOTBCTCTBHU C MHCTPYKIUAMH IO BBIITOJIHCHHUIO J'Ia60paT0pHBIX
XUMHUYCCKHX OIIBITOB
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ChopMUpOBaHHOCTH ~yYMEHHH  XapakTepu30BaThb XHUMHMYECKHE IPOILECCHI,
JIeKale B OCHOBE MPOMBIIIIEHHOTO MOJIY4YEHHsI CEpHOM KUCIIOThI, aMMHUaka, a
TaKke C(HOPMUPOBAHHOCTH IPEICTABICHUN




00 O00muMX HAyYHBIX NPUHUUNAX M OKOJOTHUYECKHX npobiemax
XUMHUYECKOTO IIPOU3BOJCTBA

XUMHS 1 )KU3Hb. PacueTsl

3.1

ChopMupoBaHHOCTE  TPEICTABICHHA O  XUMHUYECKOW  COCTABJISIOIICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHUpPA, POJIM XUMHU B TIO3HAHUU SIBJICHUI
npuposbl, B (HOPMHUPOBAHWM MBIIUICHHS W  KYJAbTYpPhl JIMYHOCTH, €€
(YHKIIMOHATTBHOW T'PAMOTHOCTH, HEOOXOIUMOU I PEHICHUS MPAKTUICCKUX
3a1a4 M DKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 30pPOBBIO U
MPUPOTHON cpeae

3.2

ChopmupoBaHHOCTH yMEHUH  KPUTHYECKH aHAIU3UPOBATh  XMUMHUYECKYIO
nH(popMalKo, MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MaccOBOM
KOMMYHUKAIUH, ceTh IHTEepHET U Ipyrue)

3.3

CdopMHupoBaHHOCTH YMEHHI co0JIr0/1aTh MpaBuIa 3KOJIOTUYECKH
1ernecoo0pa3Horo MOBeJAeHHs] B OBITY U TPYAOBOM JEATEIbHOCTH B LENSIX
COXpaHEHUs CBOETO 370POBbs U OKPYXKAIOIIEH PUPOTHON CPebl

3.4

Oco3HaBaTh OMACHOCTh BO3JICHCTBUSI Ha JKUBBIE OpPraHU3MBbl OINpPEACICHHBIX
BeIeCTB, MoOHUMAasi cMbIci nokasarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHbBILIEHUST U TPEAOTBpAILlEHUS HMX BPEIHOTO BO3ICHCTBUS HAa OPraHU3M
YyeloBeKa

3.5

CdopmupoBaHHOCTH YMEHUH MIPOBOAUTH BBIUMCJICHUS C
UCIIOJIb30BAHUEM TOHATHUSL «MAaccoBasi JIOJISI BEUIECTBA B PacTBOPE», OOBEMHBIX
OTHOIICHHWI Ta30B MPU XUMHUYECKHX PEaKIUsAX, MacChl BellecTBa WM o0Obema
ra3oB IO H3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM 00bEMY OJIHOTO W3
YYaCTBYIOIIMX B PEAKIMM BEILIECTB, TEIJIOBOro 3(dexra peakinu Ha OCHOBE
3aKOHOB COXPAaHEHHUS MaCChl BELIECTB, MPEBPAILIEHUS U COXPAHEHUS YHEPTUU

IIpoBepsieMble 3JIeMeHTHI COIEPKAHMS

Kon [IpoBepsieMblil 2JIEMEHT COEPIKaHUS
1 TeopeTnueckne 0CHOBBI XUMHU
11 XUMHUECKUN d3JeMeHT. AToM. Sapo aroMa, H30TOMbI. DJIEKTPOHHas 000JOYKa.

9HCpPCTI/IquKI/Ie YPOBHHU, TTIOAYPOBHH. ATtoMHEIE Op6I/ITaJ'II/I, S-, p-, d-s7eMeHTBI.
OcoOeHHOCTH pacnpeaAciiCHUA OJICKTPOHOB 11O Op6I/ITa.II$IM B aToMax 3JICMCHTOB
NEPBLIX UCTHIPEX MICPUOOOB. 3HeKTpOHHaH KOH(bI/IpraL[I/IH aTOMOB




1.2

Ilepuognueckunt 3axkoH u Ilepuomuueckas cucremMa xuMuyeckux snemeHtoB JI.HM.
MenneneeBa. CBsA3b EPUOINYECKOIO 3aKOHA U [leproandeckoil CUCTEMBI XUMUYECKUX
anementoB J[.M. MenneneeBa ¢ COBPEMEHHOM TEOpPHEM CTPOCHHMS  ATOMOB.
3aKOHOMEPHOCTU H3MEHEHMsI CBOMCTB XMMMUYECKUX 3JIEMEHTOB U 0Opa3syeMbIX HUMH
IIPOCTBIX U CIJIOKHBIX BEIIECTB IO IpyllaM U IepuojaM. 3Hau€HUE NEepUoJAUYECKOro
3aKOHA B Pa3BUTHUU HAYKU

1.3 Crpoenue BemiecTBa. XHUMHUYECKass CBA3b. Buabl XMMHUUYECKOM CBsi3U (KOBaJEHTHas
HETIOJISIpHAsl W TIOJIApHAs, WOHHAs, MeTajuinueckas). MOHBI: KaTMOHBI W aHUOHBIL
Mexanusmbl 00pa30BaHMsI KOBAJICHTHOW XWMHMUYECKOW CBs3U (OOMEHHBIM W JIOHOPHO-
ak1enTopHseIil). Bomopoanas cBs3b

14 BaneHTHOCTB. DneKTpOOTpULIATENBHOCTE. CTENEHb OKACICHUS

15 BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelIecTBa. THUIMBI KPUCTALIUYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA
KpUCTAJUIMYECKOM pemeTku. [loHsTne o gucnepcHbIX cuctemax. VcTuHHBIE U
KOJUTOMJIHBIE PaCTBOPBI. MaccoBast 10151 BEMIECTBA B PACTBOPE

1.6 Knaccuduxanms HEOPraHUYECKUX COEIMHEHUH. Howmenknatypa
HEOPraHMYECKHNX BEIECTB

1.7 XuMmuyeckas peaxuus. Knaccuduxanus XUMHYECKHUX peakuii B
HEOPraHMYECKOW U OPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHsI MAcChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU IPU XUMHUUYECKUX PEaKLUAX

18 CKopocCTb peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

19 OOpatumblie peakiuu. XUMUYECKoe paBHOBecue. DakTOphl, BIHIIOIIME HA
COCTOSTHHE XUMHUUYeCKOro paBHOoBecus. [Ipuniun Jle [llarense

1.10 DnexTponuTHueckas auccoruaius. CuiabHble U cialble ANeKTposuThl. Cpea BOIHBIX
pPacTBOPOB BEILIECTB: KHUCIasi, HEWTpalibHas, I1enoyHas. Peakiiny noHHOTO 0OMEeHa

111 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

2 Heoprannueckas xumust

2.1 Hemerannel. Ilonoxenue HemeramioB B Ilepuogumyeckoil cucteme XMMHUYECKHX

anemenToB J[.W1. MenneneeBa 1 0COOEHHOCTH CTPOEHUs aTOMOB. DU3HUECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTpPONMS HEMETaJUIOB (Ha MpHMepe KUCIopoaa, cepbl, ¢ocdopa u

yriepoja)




2.2

XVWMHUYECKUE CBOMCTBA BAKHEHUIITUX HEMETAIUIOB (TaJOTeHOB, Cephl, a30oTa, (ocdopa,
yriaepojia U KpeMHUsl) U UX COCAUHEHUU (OKCHIIOB, KHUCIOPOACOJEPKAIIUX KHUCIOT,
BOJIOPOJHBIX coenuHenuil). [[puMeHenre BaXXHEHIINX HEMETAIIIOB U UX COCTMHEHHI

2.3

Mertamsl. [lonoxenne meramioB B [leproanyeckoi cucreMe XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. OcOOEHHOCTU CTPOEHUS SJEKTPOHHBIX 000JI0YEK aTOMOB METAJIOB.
Oo6mme pusnueckue cBoiicTBa MeTayuI0B. CIIIaBbl METAIOB. DJIEKTPOXUMHUYECKUH P
HaIpsHKEHUH METaJUIOB

2.4

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATPUM, Kalui, KaJbIMi, MarHuw,
QTIOMUHHMM, IMHK, XpOM, JKeJe30, MeIb) M HuX coeauHeHuid. OOmme crnocoObl
noJy4eHus: MeTauioB. [I[puMeHeHne MeTaIIJIOB B OBITY U TEXHUKE

2.5

I'eneTnuaeckas CBA3b HCOPraHn4CCKuXx BC€HIICCTB, MMpUHAIJICKAIINX K
Pa3IMYHBIM Ki1acCcaM

XUMUS U )KU3HD
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Ponp xummm B oOecrneueHWH HKOJIOTHYECKOM, DSHEPreTHUYEeCKOW U  THINEBOU
0€30MacHOCTH, Pa3BUTUN MEIUIIUHEI. [IoHATHE 0 HAYYHBIX METOIaX IMO3HAHUS BEIIECTB
Y XUMHYECKUX PEeaKIil

3.2

[IpencraBnenuss o0 oOOMmMMX HAYYHBIX TMPUHIMIAX TPOMBIIUICHHOTO MOJTYYCHUS
BaXHEUIIIMX BemIeCTB. YemoBeK B MHpPE BEIIECTB WU MATEPUATIOB: BaKHEHIIUE
CTPOMTEIIbHBIE MaTEePHAIbl, KOHCTPYKIIMOHHBIC MaTepUaibl, KpaCKH, CTEKIIO, KepaMHuKa,
Marepuaiabl JUIS 3JCKTPOHHKH, HAaHOMATEpHallbl, OPraHUYECKUE W MHUHEpaJIbHBIC
ynoOpeHus

3.3

Xumus u 3J0POBEE YCJIOBCKA: IIpaBuJia MCIIOJIBb30BaHUA JICKAPCTBCHHBIX IIPEIIapaToB,
IIpaBuJIa 0€30IaCHOr0 MCHOJIL30BaHUS ImperaparoB OBLITOBOM XHMUH B HOBCCI[HCBHOI‘/'I
KHU3HHU




TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢posbie)
pa3aeJioB U TeEM KO]—[TpOJ]],HL]e HpaKanec}cne BocnurareabHble 3a1a4n
n/n Bcero o0pa3oBaTte/ibHbIE
NPorpamMmbl padoThI padoTsI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
COJIEMICTBOBATE B XOJI€ 3aHITHU
($hopMUPOBAHIIO OCHOBHBIX
MHPOBO33peHUYECKHNX HIeH (B
[Ipeamer P P (
. 3aBUCHMOCTH OT COJICP>KAHMS
OPraHUYECKON XUMHH. .
T 3aHATUI), HaIIpUMep,
€opHUs CTPOCHUS
11 P P 3 0 0 PO MaTepUaIbHOCTH MHPA,
OpPraHUYEeCKHUX .
. MIPUYMHHO-CJIEICTBEHHBIX CBS3EH
coequHeHui A. M.
MEXy ABJICHUSIMU, PA3BUTHE B
byrneposa
MIPUPOJIE U OOIIIECTBE,
ITI03HABAEMOCTh MUPA U €r0
3aKOHOMEPHOCTEM
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoanbl
o0ecreynTh HpaBCTBEHHOE
BOCIIUTAHUE YYALUXCS
[IpenenbHble (BocmuTaHUE HPABCTBEHHBIX
2.1 YIII€BOJIOPOIBI — 2 0 0 POIII KAueCTB KaK MaTPUOTHU3M,
AJIKaHbI KOJUUIEKTUBHU3M, TYMaHU3M U

JIPYTUX 00IIeUeTOBEUYECKUX
IIEHHOCTEH);




2.2

Henpenenbusie
YIJI€BOJOPOBIL:
QJIKeHbI, aJIKa/IUEHBI,
AJIKMHBI

pPolI

COACUCTBOBATH TPYAOBOMY
BOCIHMTAHUIO YUAIIIUXCA,

BIIUSTH HA
npodeccuoHanbHOE
CaMOOIIPE/IECICHUE;
COIECUCTBOBATh
ACTETUYECKOMY
BOCITUTAHMIO YYalLTUXCS
(Hanpumep, 03HAKOMUTD
C IPOU3BEICHUSIMU
JUTEepaTyphl U
HCKYCCTBA, 3CTETUKOU
TpyAa, IPUPOIbl, HAYKH,
ObITa U mpoyee);

2.3

ApoMathdeckue
yII€BOI0POIbI

POIII

COICHCTBOBATH (PU3UIECKOMY
BOCTIUTAHHIO YUAIIUXCS
(3a00THUTHCS O TPOPUITAKTUKE UX
YTOMJIIEMOCTH Ha YPOKeE);

o6pa1uaTb BHUMAaHHUEC Ha
YCTPAaHCHUE TUIINYHBIX
HEAOCTAaTKOB B
BOCIIMTAHUH yJallIUXCsA
(HeI[I/ICHI/IHJ'II/IHI/II)OBaHHO
CThb, HCTAKTUYHOCTB,
HEO00s13aTEIBHOCTD U

T.1.);

2.4

IIpuponusie
HUCTOYHUKHU
YIIIE€BOJOPOJOB U UX

PolI

BOCIIUTHIBATH YCUIYUBOCTD,

YMCHUC ITPEOJ0JICBATH

TPYAHOCTH, aKKYPaTHOCTb IIPH




nepepabdoTka

BBIIIOJIHCHU A 3aI[aHI/II7I, CHUIJIBI
BOJIM, HACTOWYHUBOCTH, YIIOPCTBA;
IIO6I/IBaTI>C$I CUCTCMATHUUYCCKOT'O
BBIIIOJIHCHUSI JOMAITHET O
3aJlaHusl, IOCUJIBHOCTH 3aIaHUM,
HE JIOMYCKAKOUIUX NEPErPy3KU

Hroro no pazneny
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Pa3znen 3. Kuciopoaconep:xaiue opranu4eckue coenHeHHsI

3.1

Crnuptsl. ®eHou

POIII

C EJbI0 (PU3NYECKOTO
COBEPIICHCTBOBAHHMSI H
COXPAHEHHUS 3/I0POBbS yUAIIHXCS
HEOOXOIMMO MEHATH BUJIBI
JESATSIIbHOCTH HA MPOTSKCHUH
ypOKa, CJICTUTH 3 MPaBHILHOM
OCAHKOM, BBITIOJTHATH HOPMBI
OCBeIIeHUsT paboYero MecTa,
OCYIIIECTBIISATH IPOBETPUBAHKE
KaOuHeTa, 10OMBaTHCS
COOJIIOICHUS] YHCTOTHI

3.2

AJbIeruabl.

Kap6oHOBBIE KHCIOTHI.

CrnosxHble 3¢upbl

POLI

BOCIUTBIBATH OTBETCTBEHHOCTh
3a pe3yJbTaThl yueOHOro Tpy/a,
HOHUMAaHHE €ro 3HaYUMOCTH,
cOOIII0/ICHNE TEXHUKU
0€3011aCHOCTH, CAHUTAPHO-
TMTUEHUYECKHUX YCIIOBUH Tpyna

3.3

Yrnesoasl

BOCIHUTBIBATH YCUTYUBOCTD,
YMEHHE NIPEO0I0JIEBATD
TPYAHOCTH, aKKYpaTHOCTb IIPH




BBIIIOJIHCHU A 3aIIaHI/II7I, CHUJIbI
BOJIM, HACTOWYHUBOCTH, YIIOPCTBA;
IIO6I/IB3,TI>C$I CUCTCMATHUUYCCKOT'O
BBIIIOJIHCHUSI JOMAITHET O
3aJlaHusl, IOCUIIBHOCTH 3aJaHUM,
HE JIOMYCKAKOUIUX NEPErPy3KU

Hroro no pazneny
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Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus

BOCIIUTBIBATH DKOJIOTHUYCCKOC
MBIIIJICHUE, TYMAHUCTHYECKOC

AMUHEL
4.1 3 PO MBIIIIJICHUE, TEPITUMOE
AmvunokucioTsl. benku
OTHOIICHHE K YY)KHM B3TJISI/IaM,
MO3UIUH, 00pa3y KU3HU
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
BOCHHUTHIBATH
JI0OpOKeIaTeIbHOE OTHOIIIEHNE
yYaImuxcs Apyr K APyry,
I K o0ecrieunBaTh
mactMmacchel. Ka H.
51 YIYK 2 POIII JI0OpOKeIaTeIbHOE OTHOIIIEHUE
Bookna
K YYaIIUMCs CO CTOPOHBI
MPEno aBaTelsl, B COUYCTAaHUU C
TpeOOBATEIHHOCTHIO, €TO
Megaroru4eckuii TakT
Uroro no pazgeny 2
OBILIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME




11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢possbie)
pa3aeJioB U TeEM KO]—[TpOJ]],HL]e HpaKanec}cne BocnurareabHble 3a1a4n
n/n Bcero o0pa3oBare/ibHbIE
NPorpamMmbl padoThI padoTsbI
pecypcsbl
Paszgea 1. Teopernueckne 0CHOBbI XUMHH
COJIEMICTBOBATE B XOJI€ 3aHITHU
(hopMUPOBAHUIO OCHOBHBIX
MHUPOBO33pEHYECKUX UAeH (B
Crpoenue aToMOB.
. 3aBUCHMOCTH OT COJICP>KAHMS
[Tepunoanueckuit 3aK0H .
m 3aHATUI), HaIIpUMeEp,
u [lepnoanueckas
11 P 3 0 0 PO MaTepUuaIbHOCTH MHPA,
CUCTEMA XUMHUYECKUX .
MPUYHNHHO-CIICICTBEHHBIX CBs3EH
anemenToB []. 1.
MEXY SIBJICHUSIMH, Pa3BUTHE B
Meunneneena
MIPUPOJIE U OOIIECTBE,
M03HABaEMOCTh MUpPA U €r0
3aKOHOMEPHOCTEM
obecreynTh HpaBCTBEHHOE
BOCITUTAHHE YYaIIUXCS
CrpoeHue BemiecTa. (BocmuTaHUE HPABCTBEHHBIX
1.2 Mmuoroo0pasue 4 0 0 POl KAueCTB KaK MaTPUOTHU3M,
BEIIECTB KOJUIEKTUBH3M, TyMaHU3M U
JIPYTUX 0OIIeUeTIOBEUYECKUX
IIEHHOCTEN);
COACMCTBOBATH TPYAOBOMY
BOCIIUTAHUIO YYAIIUXCS;
1.3 XUMHUYECKUE PEAKIUU 6 1 1 POIII ya ’
e BIMATH Ha
npogeccruoHaIbHOe




CaMOOIIPE/ICICHUE;
COJIEHCTBOBATh
ACTETUYECKOMY
BOCIIUTAHMIO YYalUXCs
(Hanpumep, 03HAKOMUTD
C IPOU3BEJICHUSIMU
JUTEpaTypsl U
HCKYCCTBA, 3CTETUKOU
TpyZAa, IPUPOIbl, HAYKH,
ObITa U mpoyee);

Hroro no pazneny
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Paznea 2. Heoprannyeckasi XuMus

2.1

MeTtanibl

POIII

COJIEHCTBOBATh PU3NYECKOMY

BOCTIUTAHHIO YYAIIUXCS
(3a00TUTHCS O TPOPUITAKTUKE UX

YTOMJISIEMOCTH Ha YPOKE);

oOparaTh BHUIMaHUE HA
yCTpaHCHUE TUITHYHBIX
HEJIOCTATKOB B
BOCITUTAHHH y4aIlUXCs
(HeTUCIUTUTMHAPOBAHHO
CTb, HETAKTUYHOCTb,
HEO00A3aTEILHOCTD U

T.1.);

2.2

HewmeTtamnsl

PolI

BOCIIUTHIBATH YCUIYUBOCTD,
YMCHUCE ITPEOJ0JICBATH

TPYAHOCTH, aKKYPaTHOCTb IIPH
BBITNOJTHEHUH 3aJJaHUH, CUJITBI




BOJIA, HACTOWYHUBOCTH, YIIOPCTBA;
JI0OMBAThCA CHCTEMATHYCCKOTO
BBIIIOJIHCHUSI JOMAITHET O
3aJlaHusl, IOCUIIBHOCTH 3aJaHUM,
HE JIOMYCKAKUIUX NEPErpPy3KU

CBs13b HEOPraHUYECKUX
2.3 Y OPTaHUYECKUX
BEIIIECTB

POII

C TENIbI0 (PU3UIECKOTO
COBCpHICHCTBOBaHI/ISI nu
COXPAaHCHUS 3/I0POBbS yUAIIHXCS
HEO00XOIUMO MEHSITH BUJIBI
JCATCIIBHOCTHU HA HpOTfDKeHI/II/I
YpOKa, CIEIUTh 3a MPABHIBHOMN
OcaHKOfI, BBITIOJIHATH HOpMBI
OCBeIIIeHUs paboyero Mecra,
OCYIIIECTBIISATH IPOBETPUBAHKE
KaOuHeTa, J0OUBATHCS
COOJIFOIEHUS YUCTOTEI

Hroro no pazneny
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Paznen 3. XuMus 1 ;KU3HL

3.1 XuMu ¥ KU3Hb

PolI

BOCIIMTHLIBATD
J00pOKeIaTeIbHOE OTHOIIICHHE
ydamuxcst Ipyr K 1pyry,
oOecrneynBaTh
J00porKenaTeIbHOe OTHOIICHHE
K y4aIuMcsi CO CTOPOHBI
MpernoaBaTelis, B COUCTaHUH C
TpeOOBaTENBHOCTHIO, €TO
MegarorH4eckuii TakT

Hroro no pasaeny




Pasnen 4. HazBanue

Hroro

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos
Ne n/m Tema ypoka KonrtpoJabHbie IIpakTuyeckue
Bcero
padoThI padoThI

1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1 0 0
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHHst OpraHU4eCKUX

2 coequaeHnit A. M. Bytneposa, e€ 1 0 0
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu

3 opraHuueckux BemiecTB. Homenkinatypa 1 0 0
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB

4 AJKaHBbI: COCTanI/I CTpOEHHUE, 1 0 0
TOMOJIOTHUECKUN Psifg

5 MertaH u 3TaH — OpocTeuIme 1 0 0
MIPE/ICTaBUTENIH aJTKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 0 0

7 OTUJIEH U NIPOIMUIIEH — MPOCTEHIINE 1 0 0
MIPE/ICTAaBUTEIH aJTKEHOB

8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 0 1
ATHJIEHA U U3yYEHHE €r0 CBONCTB
Anxanuensl. byranuen-1,3 u

9 MeTunoyraauen-1,3. [lonyyenue 1 0 0
CHUHTETHYECKOTO KayuyyKa U PEe3HHbI

10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHS, 1 0 0




TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI PEACTABUTEIIb AJIKUHOB

Beruncnenus 1o ypaBHEHHIO XUMHYECKOM

11
peakuuu

12 Apensl: 6eH307 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MpUHAIIEKAIUX K Pa3IMYHbIM KilaccaM
[IpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeQTh U IPOAYKTHI €€ epepaboTKu
[IpupoIHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenpHbIe OTHOATOMHBIE CIIMPTHI:
METaHoJ U 3TaHoi. BogopoaHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: ATUIEHITIUKOJIb U
TIIMLEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYJIbL, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHHUE

20 Anpaeruapl: GopmManbaerua u
areTanbJeruy. AeToH

21 OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KUCJIOTBI: MypaBbUHAs U YKCYCHasI

29 IIpakTnyeckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBD)




CTeapI/IHOBaH 1 OJICMHOBasA KHCJIOTHI, KaK

23 MPECTABUTENN BBICHINX KapOOHOBBIX
KHCIIOT

24 MBpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE JICHCTBHE
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ MPOIIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuoornYecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxwuelinme npencTaBuTeNu: riI0K03a,
¢bpykTo3a, caxaposa

08 Kpaxmai u 11eim1ro103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucnopopconepxaiiye opraHiuecKue
COCTMHECHUSN

30 AMWHBI: METHUJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI KaK aM(pOTEpHBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Ounosornueckoe 3Hauenue. IlenTump

39 Benku kak mpUpoIHBIC
BBICOKOMOJICKYJISIPHBIC COCIMHEHUS

33 OCHOBHBIE TIOHATHUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHU N

34 OCHOBHBIE METOJIbI CHHTE3a

BBICOKOMOJICKYIIAPHBIX COCIUHEHUH.




[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYeCKuX 3yemeHToB /1. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX COG}II/IHGHI/Iﬁ 110
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB .. Meneneena B
Pa3BUTHUHU HAYKH

Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b

BaneHTHOCTE. BJ'ICKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

Knaccugukanus 1 HOMEHKIaTypa




HEOpPraHWYECKUX coenHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIMUYHbBIX
KJIaCCOB

Knaccugukanus XuMHIECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bausiaue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJIopoiHOM Tokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUIECKUX BEIICCTB

12

OKHCANTENbHO-BOCCTAHOBUTENLHBIE PEAKIUH.
[TonsiTie 06 31eKTpoIM3€e PacIuIaBOB U
pacTBOpOB coeit

13

KountponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoi
cHCTEMe XMMHUYECKUX 3eMeHToB J1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P




HaIIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAIJIOB
(HaTpUii, KM, KAJIBIIMI, MarHUH,
QIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX
CcoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
coeqUHEHNN

19

[IpaxTnueckas padbota Ne 2. "Perienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemenTtoB /1. 1. MenaeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIUST HEMETAJUIOB (Ha IpUMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

22

XHUMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEeqUHEHNN

23

XUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEqUHEHNN

24

XUMUYECKUE CBOMCTBA yIiiepoia, KpEMHUS U
UX COEIUHEHUMN

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCcTEMAaTU3aLUs 3HAHUI IO
teMe «Hemeramne». BeruucieHud mo




YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETEI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTANIBHBIX 3aa4 110 TEME 1
"HemeTamnsl"y

08 KonTpomapHas padora o Temam «MeTauibh» u 1
«HemeTamib»

29 Heopranudeckne u opraHMYecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTHnueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencranenus: 06 0OMMUX HAYYHBIX

32 MPUHIIUATIAX TPOMBIIIICHHOTO MTOTYyYCHUS 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»
* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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