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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YpPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (herepabHOi 00pa30BaTENbHON MPOTPaMMBI CPEIHETO
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO mpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAMMBI, ¥ OCHOBHBIX IOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @®expepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeru 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHM K YPOBHIO MOJITOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IEHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB NPHUPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHOH cpene. Peanusyercs xuMudeckoe o0pazoBaHue 00ydaroIUXcs Ha YPOBHE CPETHETO
obmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COJIEpPKaHUE U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEHU(PHUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKXKeE C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarolleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNIbHbBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, HSHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, 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 CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(GbyHaMEHTaJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUIECCKOHN U
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, coaep:karenpHasi XapakTepUCTUKA LieJei U 3a7a4 U3ydeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMHU aKTUBHOTO MOJYYCHHsI 3HAHUN U NPUMEHEHUS UX B PeasbHOM JKU3HU JUISl pPElIeHHS
MPAKTUYECKUX 3aau.

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

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMHUpOBaHHE WHTEIUICKTYyalbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEpCAIbHOE 3HAUCHHE JJIS PA3IMYHBIX BUAOB JIEATEILHOCTH: PEeLICHHs pooieMm,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUUECKOM 0€30IIaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCITIONIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE



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

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOII0IaTeNIFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHU, €€ BaXHOW pOJM B  PEHICHWH IIIOOANBHBIX TMPOOJIeM  PalUOHAIBHOTO
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 peIHCHI/Iﬁ B CUTyalluAX, CBA3aAHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

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

OOmiee 4nciio 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMHHU, Ha 0a30BOM YPOBHE CpPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).

COILEP KXAHUE OBYUYEHUA
10 KJTIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[Ipeamer opraHnyeckoil XMMUHU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B IMOJIYYCHHUH
HOBBIX BEIIIECTB U MaTepuaioB. Teopus CTpoeHHs OpraHndeckux coequuennii A. M. bytneposa,
e€ OocHOBHBIE MoOJIOKeHUA. CTpyKTypHble (GOpPMYNBl OpPraHUYECKUX BelIecTB. [omosorus,
n3oMepust. XUMHYECKasi CBA3b B OPraHUUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kinaccudukanuu  OpraHMdeckux  BemlecTB.  HomeHkiartypa
OpraHMYECKUX COEOUHEHHH (cucreMaruyeckas) M TpPUBHAIbHBIE Ha3BaHUS Ba)KHEHIINX
MPEACTABUTENEH KJIACCOB OPraHMYECKUX BEILIECTB.

OKCIEepUMEHTAIbHBIE METOJbl M3YUYECHHS BELIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHHE C
oOpa3liaMu OpraHu4YecKuX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJICIHPOBAHHE MOJIEKYI
OPraHMYECKUX BEIIECTB, HaONIOIEHWE ¢ ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALIEHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHuU (TU1aBlieHHE, 0OYTJIMBAaHUE U TOPEHUE).

YraeBoaopoanl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHA pAn. MeTaH M 3TaH — MpocTeilne
MIPEJICTAaBUTENIN alIKaHOB: (pU3Mueckue M XUMHUYECKHE CBOMCTBA (peaklMHu 3aMelleHUs U
TOPEHUs1), HaXOXK/JICHHUE B IPUPOJIE, MOJIydYeHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAfl. DTWIEH U MPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJIKEHOB: (M3MYECKHE M XUMHUUYECKHE CBOMICTBAa (peakuuM TUAPUPOBAHMS,
rajJloreHUpPOBaHUS, THAPATALIUH, OKUCICHHS U TIOJIMMEpU3alluN), MOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraauveH-1,3 u MeTmnOyraauen-1,3: cTpoeHue, BaKHEHIINEe XUMHUYECKUE
CBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETMYECKOTO KayuyKa U PE3UHBI.



ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKMM psax. AUETHWIEH —
MPOCTEHUIIHIA TPEACTaBUTENh ATKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U XUMUYECKUE CBOMCTBA
(peakuuy ruipupoBaHus, rajloreHUpOBaHUs, FUApaTallii, TOPEHUs), IOJyIEHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME W XUMHYECKHME CBOWCTBAa (peakuuu
rajJloOreHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE U INpUMEHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuuecKue c80UCMEa (Peakyuu 2ai02eHUPOSAHUSL U HUMPOBAHUs), NOJYUeHUe U
npumenenue. TOKCHUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIy  YIJIEBOJOPOJAMH,
MPUHAUIEKAUTUMU K Pa3JIMYHbIM KJIaccaM.

[IpupoaHble UCTOUHUKU YIIIEBOAOpOI0B. [IpupoaHblii ra3 U NOMyTHbIE HEPTAHbBIE ra3bl.
Hedptp u e€ mnpoucxoxnaenue. CrocoObl mepepaboTki HEe(TH: TEpEeroHKa, KPEKUHT
(TepMuYecKHil, KaTadTUTHUECKUi), muposu3. [IpoaykTel nepepaboTku He(YTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MpOAyKTHl €ro nepepadoTKu.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu IIacTMacc, KaydyKoB U pe3uHsl, kojulekuuu «Hedte» n «Yrons», MoaennpoBaHue
MOJIEKYJI YIJIEBOJOPOJIOB M TaJOr€HONpPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKON pabOThI:
MIOJTy4EHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, oObEMa, KOJIUYEeCTBa
MCXOJHOTO BEIIecTBa WJIM NPOAYKTa pEaklUUu MO HU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

Kuciopoacoaep:kamme oprannyeckue coeIMHeHUs

IIpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN M AITAHOJ: CTPOCHME, (U3NYECKUE U
XMMUYECKHE CBOMCTBA (pEakUMU C aKTUBHBIMH METalllaMH, TaJOr€HOBOAOPOJAMH, TOpPEHHUE),
IIpUMeHEHHEe. BogopoiHbIe CBSA3M MEXKIy MOJIEKYJIaMHU CUpPTOB. JlelCTBHE METAaHOJIAa U dTaHOJIa
Ha OPraHMU3M 4YEeJIOBEKA.

MHOroatoMHble CHOMPTBL. OTHIEHIJIMKOIb W TIHULEPUH: CTpOeHHE, (U3NYecKue u
XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIET0OYHBIMHU METaJlJIaMH, KaueCTBEHHAs peaklus Ha
MHOTOaTOMHble cHupThl). [lelicTBue Ha opraHu3M denoBeka. IlpumeHeHue riauuepuHa u
STWJICHTJIUKOJIA.

@deHoJ: CTpOCHHE MOJIEKYNbl, (U3NYECKHEe U XUMHUYECKUE CBONCTBA. TOKCHYHOCTh
denona. [Ipumenenue geHoua.

Anpnerunpl U kemonwvl. DopManbAErujl, aueTadbAETHA: CTpOEHUe, (Qusnueckue u
XUMUYECKHE CBOMCTBAa (pEeakLUUU OKHUCIEHHS U BOCCTAHOBJIECHMS, KayeCTBEHHbIEC DPEaKLUN),
IIOJIyYE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAs U YKCYCHAsi KMCJIOTBI:
CTpOeHHUE, PU3NUECKUE U XMMHUYECKHE CBOICTBA (CBOICTBA, 00MIMe A7 Kiacca KUCIIOT, peakLus
sTepuUKanMK), MoIydyeHHMe U mnpuMeHeHue. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
IIPEJCTAaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIee NCUCTBHE.

CrnoxHble 3pUpBl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. I'MAPOIN3 CIOXHBIX 3(PUPOB.
XKupsl. 'naponns xxupos. [Ipumenenne xupos. buonorudeckas posib )KUpOB.

VYTraeBoJipl: cocTaB, KiIacCU(pUKaLUs yriieBoA0B (MOHO-, IU- U MoJucaxapubl). ['oko3a —
MPOCTEHUIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHMS MOJIEKYJbl, (U3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumozelcTBue ¢ ruapokcugoM Meau(ll), oxucineHne amMMHayHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBIIeHHE, OpOXKEHHE TIIOKO3bl), HAaXOXAEHUWE B MPUPOJE,
npUMeHeHHe, ouosoruueckas posib. Porocunre3. PpyKkTo3a Kak U30Mep TIIFOKO3bI.



Kpaxman u nemonosa kak npupoiHbsie nojauMmepbl. CTpoeHne Kpaxmaia U LEUII0I03bI.
duznyeckue U XMMUYECKHUE CBOMCTBA Kpaxmaiia (THIpOJIn3, KaUeCTBEHHAs! PEAKLIMSI C HO0M).

OKCIlepUMEHTAJIbBHBIE METOJbl W3YYEHHs BEIIECTB M MX NPEBpALICHUI: MPOBEACHUE,
HaOJIoIeHUEe W ONHCAHWE JEMOHCTPAMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAueCTBEHHBIC
peakuuu OJIHOATOMHBIX CIHMPTOB (OKucieHHe 3TaHoja okcujaoMm menu(ll)), mHOroaromusIx
cnupToB (B3ammojeicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucnenue
aMMMa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3aumoneiicTBue
Kpaxmaja C HOJOM), MPOBEJACHUE MPAKTHUUYECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3amaum.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0OBbEMa, KOJMYECTBA
HCXOJHOTO BeIIecTBa WJIM NPOAYKTAa pEakUUU MO HU3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).

A3zoTcozeprKale OpraHn4eckie CoeqMHEHMUSI.

AMUHOKUCIOTEI Kak aM(OTEepHblE OpraHuyeckue coenuHeHus. Pusznyeckue u
XMMHUYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuMmepe TIiMLKHA). buonornueckoe 3HaueHue
aMuHOKHCIOT. [lenTupl.

benku kak npupoiHble BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEIKOB: TUAPOJIN3, ACHATypalus,
KauyeCTBEHHbIE PEAKIINH HA OEIKU.

DKCIepUMEHTAIbHBIE METOJIbI U3YYEHUS BEIIECTB M WX IpeBpalleHHil: HaOmroaeHue u
ONHCAaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OENKOB IpH HarpeBaHWH, LBETHBIE
peakiuu O6eIKOB.

BbicokoMoeKkyIsIpHBbIE COCAMHEHH

OCHOBHBIE MOHATHSA XUMHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEpPU3ALUH, CpeAHsAs MoJjeKynsdpHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEpU3aLUs U OJUKOHICHC AL,

OKclepUMEHTaIbHbIE METO/Ibl U3Y4YEHHUS! BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3uaMu IpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MeXIpeaMeTHbIE CBA3H.

Peanuzanust MexXnpeaMeTHBIX CBSI3€i NMPU M3ydeHUM Oopranudecko xumuu B 10 kiacce
OCYLIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX MOHATHH, Tak U
MOHATUH, SABJISAIOIIUXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOuire ecTecTBEHHO-HAy4Hble TOHSATHS: sIBICHME, HaydHbIH (hakT, rumoresa, 3aKoH,
TEOpus, aHajiu3, CHUHTE3, KiIacCUupUKaIMs, MEePUOAUYHOCTb, HAOIIOJCHUE, H3MEpEHHe,
SKCIEPUMEHT, MOJICTUPOBAHUE.

dusuka: MaTepus, YHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI YpOBEHb,
BEIIECTBO, T€JNO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUECKUE BETUYMHBI U €AUHULIBI
UX U3MEPEHUS.

buosnorus: knerka, opraHusMm, Ouocdepa, oOMEH BelIeCTB B OpraHu3me, (HPOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YIIIEBOIbI, JKHUPHI, (PEPMEHTBHI).

I'eorpadust: MuUHEepabl, FOPHbIE MTOPO/Ibl, TTOJIE3HBIE HCKOMIAeMbl€e, TOIUIMBO, PECYPCHI.

TexHosIorHs: NUILEBbIE TPOIYKTHI, OCHOBBI PAllMOHAIBHOIO ITUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE NpEnapaThl, MaTEPUaIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.



11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teoperudyeckne 0OCHOBbI XMMHHU

XUMHUUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JEKTPOHOB 0 OpOUTaIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKkTpoHHask KOH(PUTYpaIus aTOMOB.

[lepnoguueckuit 3axkoH u Ilepuomuueckas cucremMa XumMudeckux dsieMeHtoB J[. M.
MenneneeBa. CBs3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzaeneeBa ¢ COBPEMEHHOI TeOpHel CTpOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 Tpynnam M nepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BeliecTBa. XHUMHUYECKas CBs3b. Buabl XMUMHUYECKOM CBsI3UM (KOBaJEHTHAast
HEeMnoJIApHasi U TOJIsipHasi, MOHHAsA, MeTajuinuyeckas). MexaHn3mbl oOpa3oBaHMsI KOBAaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKucIeHus. IOHbI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BeIleCTBA. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH.

ITonsTHE O AUCHIEpCHBIX cucTeMax. MICTHHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 10JIs
BEILECTBA B PaCTBODE.

Knaccudukanus Heopranmueckux coendHeHnid. HomeHkmaTypa HEOpraHWYECKHUX
BeIECTB. ['eHeTMYecKas CBA3b HEOPraHMYECKHX BEIECTB, NPUHAMICKANUX K Pa3Id4YHBIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHUYECKUX pPEAKUMH B HEOPraHUYECKOH U
OpPraHMYECKON XMMUU. 3aKOH COXPAaHEHMS MAcChl BEILECTB, 3aKOH COXPAaHEHUS U IPEBPALICHUS
SHEPrUH IPU XUMHYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMblE pEaKLUU.
Xumuyeckoe paBHOBecHe. PakTOpbl, BIUSAIOIUE HA COCTOSHHE XMMHYECKOIO DPABHOBECHU.
[Tpunmun Jle [laTense.

OnexrponauTnueckas auccoruanus. CuibHble M ciadble 31eKTpoiuTbl. Cpena BOJIHBIX
pacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, 1EJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3YyY€HHUs BEUIECTB M UX IPEBPAILCHUI: JEMOHCTpalus
tabmun «llepuonnyeckas cucrema xumudeckux snemeHtoB JI. M. MenneneeBa», u3ydyeHue
Mojielell KPUCTAJUIMYECKUX peIETOK, HaOMI0JEHWE U OIMCaHMe JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOAOPOJAa B IMPHUCYTCTBUHM KaTalu3aTopa,
OIIPElEIICHUE CPEllbl PACTBOPOB BEILECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, PEAKLUU
HMOHHOTO OOMeEHa), NpOBEJEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEAKLIUM».

PacuérHble 3amayn.

Pacu€rbl 10 ypaBHEHUAM XMMHYECKUX PEAKLU, B TOM YUCIIE TEPMOXUMHUYECKNE PACUETHI,
Pacy€TBI C UCIIOIB30BAHUEM ITOHATHS «MACCOBAasl OIS BEILIECTBAY.

Heoprannyeckasi xumus



Hemeramnbl. Ilomoxkenue HemetramioB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa W 0COOCHHOCTH CTpoeHHs atoMoB. Dusnuueckue CBOICTBa
HEMETAJIOB. AJUTOTPOIIUS HEMETAUIOB (Ha MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XVWMUYECKUE CBOWCTBA BAKHEUIIUX HEMETAIUIOB (TaloreHoB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COECIMHEHUM.

Mertaiel. [lonoxenue metamioB B [lepuoauyeckoil cuCTeEMe XMMUYECKUX AJIEMEHTOB /Jl.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImme
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBBI METAIJIOB. DIEKTPOXUMHUYECKUN DA HANpsHKEHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWUM, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crocoObl Noay4YeHus MeTauioB. [IpruMeHenne MeTamioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U WX TMPEBpAlEHUN: H3ydeHUE
KoJuleKuuu «MeTajuibl U CIjIaBbl», 00pa3loB HEMETAJUIOB, PEIIEHHE SKCIIEPUMEHTAIbHBIX
3a7a4, HaOMIOJACHWE W  ONHWCAHWE JICMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBUE THUAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHCJIOT W IIEJIouYeld, KauyeCTBEHHBIC
peaKkIy Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérer maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumun B oOecriedueHnH SKOJIOTHIECKOM, SHEPTETUUECKOM U MUIIEeBOM 0€30TacHOCTH,
pazBuTUM MeauluHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB M XUMHYECKHX
peaKIui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIY4EHHUS
BAYKHEHIIINX BEILIECTB.

YenoBek B MHUpPE BEILIECTB M MaTEpHUAaJOB: BaKHEHIIME CTPOUTENIbHbIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKIIO, KepaMHKa, MaTepHalbl JUIsl 3JICKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAJIbHBIE yI00pEHUSI.

XuMHUsA ¥ 3[0pOBbE 4YeNOBEKAa: MpaBHUIia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
MpaBuiia 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XMMHH B MOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHUH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsSETCS Yepe3 UCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMH JUIS OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (akT, THUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTe3,  KilacCUpHUKaius,  MEePHOAUYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

®duznka: Marepus, dHEprus, Macca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUIl YpOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBA, (GU3NYECKUE BEIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.



buonorus: kieTka, OpraHumsM, 3KOcHcTeMa, Ouocepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHomorus::  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3SIICTBEHHOE IIPOU3BO/JICTBO, nuuieBas
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOy4arOIIMMUCS
porpaMM CpeaHero oO0Iero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTroanueckoii OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MpOTrpaMM CpeJHETo 00IIero 00pa3oBaHus SBISETCS CHCTEMHO-/IEATEILHOCTHBINA MOAXO0I.

B cooTBEeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJOM B CTPYKTYpE JIHYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS TMpeAMeTa «XUMHS» Ha YPOBHE CpeAHero oOImero o0pa3oBaHUs
BBIJICJICHBI CIEAYIONINAE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCHUUCKONW TPaXKTAHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEICTICHHUIO;

HaJU4Yre MOTUBAIIUU K OOYUYCHHIO;

LeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHHX YOEKIEHWN JTUYHOCTH HA OCHOBE KITFOUYEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH JIEATEIHLHOCTH
IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, TMPUCYIIMMH IEJIOCTHOM CHCTEME XHUMHYECKOTO
o0paszoBaHUs;

HaJU4Me TPABOCO3HAHMS SKOJOTHYECKOW KYJIBTYPhl U CIIOCOOHOCTH CTaBUThH IEIH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUsS» JOCTHTAIOTCS B CIMHCTBE
yu4eOHOM M BOCIUTATENBHOM JEATENHHOCTH B COOTBETCTBUUM C TYMAHHCTUYECKUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€aJaMH POCCHUIICKOTO
TPaKJIAHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU M TIPaBUJIAMH IOBEICHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITAa TIO3HABATENBHOM M TPAKTHUECKOW JESITeIhbHOCTH OOydYaloIIUXcs IO peann3aluu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM UHCIIE B YaCTHU:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HaHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABJICHHUSI O COLMAIbHBIX HOPMAax M TMPaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHHA B
KOJIICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITEILHOCTH TPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHBIX U MO3HABATENBHBIX 33]1a4, BHITIOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHMMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPY aHATTN3€ PA3JINYHBIX BUJIOB YIeOHOU JEATEIHPHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY W HAYyYHOMY HACIICJUIO0 OTCUSCTBEHHOU
XUMHHU,

YBOKEHHS K IPOIIECCY TBOPUYECTBA B O0JACTH TCOPUU M IMPAKTHYCCKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTVDKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSTHHOTO TPY/ia YIEHBIX U MMPAKTUKOB;

WHTEpeca ¥ I[03HABATSIIBHBIX MOTHBOB B TMIOJIYyYCHUH H TOCIEAYIONIEM aHaJIHM3e
WH(OPMAIIAN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKUMH SBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYICh HAa MOPATHHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJICHHWE W TIOCTYIIKHM CBOWX TOBApHINEH C IMO3HINN
HPABCTBEHHBIX M ITPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUI ITHX MOCTYITKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHMs TICHHOCTEW 370pOBOTO W 0€30MacHOro o0pas3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PHM3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOIO/IeHNs TPaBWJI OE30MacHOTO OOpaIleHusl C BEIIECTBAMH B OBITY, IMOBCEIHEBHOM
YKU3HU U B TPYIOBOM JIEATEIHHOCTH;

MMOHMMAaHMsI IICHHOCTH TMPAaBWJI WHIWBUIYAJILHOTO M KOJUIEKTHBHOTO 0O€30TIaCHOTO
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aJKOTOJIS,
HapKOTUKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKOHN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B PEIICHUM NPAKTHYCCKUX 3a/ad COLMAIBLHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOecCHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHECHHS TIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXKEHUS K TPYY, JTIOAAM TPYyJa U pe3ylbTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYATbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieit mpodeccu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4YeCKOro BOCIIUTAHUS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00aLHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHUS YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBLHON CPEIBI;

OCO3HaHHUS HEOOXOJAMMOCTH HCIIOIH30BAHMS JOCTUKEHUN XUMHH JUIS PEIISHUSI BOIIPOCOB
paIMoOHAaIBLHOTO MPUPOAOTIONE30BAHUS;



AKTUBHOTO HENPUATHUS JICUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIECH MPUPOIHOM CpEXE,
YMEHHUsI MPOTHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yus PA3BUTOrO SKOJOIMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KyJbTYphl, OIbITA
JEATENBHOCTH  JKOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
[103HABaTEIbHON, KOMMYHUKAaTUBHOM U COLMAIBHON MTPAKTHKE, CHOCOOHOCTH U YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAY4YHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOLLIECTBEHHOW MTPaKTUKU;

MOHUMaHMs cHenupUKd XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaIMOHAJIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYy>KaIoLeM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B INO3HAHWH IIPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpodsieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOON 3HAYMMOCTU XUMHH JJIs COBPEMEHHOW LMBWIM3ALMU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEHICHUH II00abHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTHYecKOoM, MUIIEBOW M HKOJIOTUYECKON O€30MacHOCTH, B pPa3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPyia M SKOJIOTMYECKH KOM(POPTHON JKU3HHM KaXKIOTro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIOJb3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble 3HAHUS AT
aHaIM3a U OOBSACHEHMs SBJICHUI OKpYXAIOLIEro MUPAa M MPOUCXOISAIUX B HEM H3MEHEHUH,
YMEHUs AeaaTh 000CHOBAHHbIE 3aK/IIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS JaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XUMUYECKHUE 3HAHUS AJIS PeLIeHUs IpolieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

HHTEpPEca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEepbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTSAM Tpylda B pasiuuyHbiX chepax npodeccnoHaIbHON
JESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHUS Y4eOHOro mnpenMmera «XuUMUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI (POPMHMPOBAHUS MHUPOBO33PEHHUS OOYHAIOIIUXCS MEXAUCIUILTMHAPHBIE
(MeXnpeaMeTHbIe) 00LIeHaAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAyYHOM KapTHHBI MUpa
U cnery@uKy METoJI0B MO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTEMA, HAay4YHbIH (akT, MPUHIMUII, TUHOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeIOBaHUEe, HAOII0IeHUEe, N3MEPEHHE, IKCIIEPUMEHT U JIpyTue);

yHUBEpCajJbHble  y4eOHble  JeiicTBMs  (TO3HABaTelbHbIE,  KOMMYHUKAaTHBHBIE,
peryiasTuBHbIe), obOecreunBarone (GopMupoBaHHe (QYHKIHMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMIMETEHIH 00yYaroImuxcs;



CIIOCOOHOCTh ~ OOYYalOIIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTHHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpCaJbHbIC Yy4eOHBIC ICUCTBHS B IO3HABATEIHHOU U
COLIMAJIbHON ITPAKTHUKE.

MetanpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJAJACHHUE YHUBEPCAIBHBIMU Y4COHBIMH
MM03HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJISTHBHBIMU JICHCTBUSMU.

OBiaieHHe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPEICIIATh IEJN JCATEIBbHOCTH, 3a7aBas HapaMeTpbl W KPUTEPUH WX JIOCTHDKCHHS,
COOTHOCHUTH PE3YJIbTATHI JACATEIHHOCTH C MTOCTABICHHBIMHU IICJISIMH;

WCIOJIb30BaTh TPH OCBOCHWUW 3HAHWA MPHEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKK TMOHATHH W YCTAaHABJIMBATh WX B3aWMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE TIOHSITHS TSI 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITACCU(UKAIIUN BEIIECTB M XUMUYCCKUX PEaKIIN;

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3H MKy H3yIaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKICHHS (MHIYKTHBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W IPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSATH B MPOIIECCe MMO3HAHUS, UCIOJIb3YyeMble B XHMHH CUMBOJIMYSCKUE (3HAKOBBIC)
MOJIENH, TPEe0OPa30BHIBATH MOICIBHBIC MPEJACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHE XUMHUYECKOW PEAKIMU — TPU PEIICHHH YYeOHBIX
MO3HABATENBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECCKUX PEAKIIHA.

2) 60a30BbI€e HCCJIEA0BATEAbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O ITO3HAHMS BEIICCTB U XUMHUECKUX PEAKIIHA;

dbopmyaupoBaTh €M W 3aJa4d  WCCICAOBAHMS, WCIOJb30BaTh IIOCTaBICHHBIC H
CaMOCTOSITEIPHO C(OPMYIIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
TSt POPMHUPOBAHUS TUTIOTE3BI TI0 TTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJIETh HABBIKAMU CAMOCTOSATEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYCHHYECCKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJI0IaTh 3a XOJIOM IPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHPOBATH OOOOIIEHHUS W BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpHOOpETaTh OMBIT YYCHUUYECKOM MCCIeIOBATENIbCKOM M MPOEKTHOM JesTeNbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33J1a4, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIOpaBOYHbIE TMOcoOus, pecypcel HHTepHera),
aHAIM3UPOBaTh HWH(GOPMAIIMIO Pa3NUYHBIX BUAOB M (OPM TpEACTaBICHUS, KPUTHUYECKH
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U TMPHUMEHSTh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
nHdopManuu, HEOOXOAMMOM /ISl BBITIOTHEHHS YUSOHBIX 3a/1a4 ONPEeAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIBbHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TMarpamMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIONBb30BaTh HAYYHBIH SI3bIK B KadyeCTBE CpEACTBA TNpU pPadOTEe C XUMHUYECKOH
uHbOpMalKell: NPUMEHATh MEXKIpeAMETHbIE ((U3UYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, GOPMYIBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgBiajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH J1eliCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIH, (OPMYIUPOBATh CBOMU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEeI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB IMO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpU  BBIIOJHEHUH XUMHYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW padoThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peaiinzanuu y4eOHOTO MpoekTa M (POpMyIHpoBaTh BBIBOJBI IO pEe3yJbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUH IMyTEM COTJIACOBaHMSI MO3ULIUHN B X0/1€ 00CYXJIEHUS 1 0OMEHa MHEHUSMHU.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO MMO3HABATEIbHYIO IESTEIbHOCTD,
ompezenss e€ LUeNu U 3a/a4d, KOHTPOJIUPOBaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
npeaiaraeMblii aaropuT™M ACWCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YYETOM MOTyYeHHUS] HOBBIX 3HAHHN O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTH HAa OCHOBE CaMOAHalIW3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XMMUsD OTPaXaroT:

chOpMUPOBAHHOCTh MPEACTABIEHUH O XUMUYECKOW COCTaBISIIOLIEH €CTeCTBEHHO-
HAyYyHOM KapTUHBI MHpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUNW NPUPOJBI, B (POPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTHYeCKHU OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaroOIINe
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTomMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJIlb, MOJIIpHAsT Macca, MOJSPHBIH 00BEM, YIIEpOAHBIH  CKEJeT,
(GyHKIMOHATBHAS TPYINA, paguKal, H30MepHs, W30MEpbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
YIJI€BOAOPOBI, KHCIOPOA U a30TCOAEPIKAIINE COSAUHEHHs, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPTaHHUYECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKalllue B OCHOBE NMOHMMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUHN, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJb30BaHUH BaKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JeATENBbHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHbIC MPU3HAKU MOHATHH, YCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPTAHUYECKUX COCTAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIlEHHOM) (OpMyJT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMUYECKHX peakUuii, U3rOTaBJIMBAaTh MOJEIN MOJIEKYJ OpraHMYECKHUX BELIECTB
JUI WIUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAIICKHOCTh H3YYEHHBIX OPTaHHMYECKHX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpPENeNEHHOMY KIIACCy/TPYyIIe COeIUHEHUN
(YyrieBonopoJipl, KUCJIOPOJ M  A30TCOJAEpXAIUE COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COC/IMHCHUS), JaBaTh MM Ha3BaHHs 10 cuctemarndeckoir Homenkiarype (IUPAC), a raxke
MIPUBOJIUTh TPUBUAIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, MPOIMIIEH,
alleTUJIeH, STWICHIJIUKOJb, TIULEPUH, (PEeHON, (QopMaiblIeruj, aleTalbAeruja, MypaBbHHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KUCJIOTa, CTE€apUHOBAs KHUCIIOTa, TJIIOKO3a, (QpPYyKTO3a,
Kpaxmal, IeJUT0JI034, TJINIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPEAESATh BUJBl XUMHUYECKOW CBS3M B OpPraHUYECKUX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOCHHME, (PUIUYECKHE U
XMMHYECKHE CBOWMCTBA TUITUYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, 9TaH, JSTWICH, NPONWICH, aleTWieH, OyramueH-1,3, merunOyraamen-1,3, OeHso,
METaHOJI, ATaHOJI, STUJICHIJIUKOJb, TJIMUEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCITIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojio3a, aMHMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX peakuuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH M IMPAKTHUUYECKOE IPHUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

cOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKHUM YypaBHEHHSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMy, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHHUI BIQ/IETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHUS, HCHOJb3YeMbIX B XWMHUU TMpPH M3YYCHHH BEIIECTB M XUMHUYECKHX SIBICHUI
(maOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIC
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHUH cOOMIONATh MpaBUia MOJIb30BaHUS XMMUYECKOH MOCYI0N U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpaIIEeHUs C BEIleCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja0OPATOPHBIX XUMUYECKUX OMBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpalleHns OpraHUYeCKUX BEIEeCTB IMPU HarpeBaHUU, MOJTy4YEHUE 3TUIIEHA U U3YyYeHHE €ro
CBOMCTB, Ka4yeCTBEHHBbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIE PEaKIMU OETKOB) B COOTBETCTBMU C MPAaBUJIAMHU TEXHHKH 0€30IacHOCTU
pu oOpallleHuH C BEIIEeCTBAMH M J1a0OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3yJIbTaThl



XMMUYECKOTO OKCIEpUMEHTa B (opMe 3aluCH ypaBHEHUH COOTBETCTBYIOLIUX pEaKIUi U
(bopMynHUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI HH(OpMAIHIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MHpopManuu, UHTEpHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHHH COOJIOAATh TpaBHJIa SKOJOTUYECKH IIeTIeCO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHON cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX OpPraHUYECKUX BeUIeCTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
IpUMepax CrocoObl YMEHBUICHUS U MPEIOTBPALIEHHUS] UX BPEJHOIO BO3JIECHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUig 00y4arouuxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE UCIO0JIb30BaTh pelbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HeOpraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNH: O XWMHYECKOW COCTaBIIAIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XHMHH B TO3HAHWW SIBJICHHA TPHPOJBI, B (HOPMHUPOBAHUHU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XMMUYECKHUIA DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETaJUIM4yecKas, BOJOpOHAs),
KpUCTAJZIMYECKass  pemeéTka, TUIBI XUMHYECKHUX  pPEakIuil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peaklMH, XHMHUYECKOE paBHOBECHE); TEOPMM U  3aKOHbl  (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuonnueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXPaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHUS DHEPTUU MPU XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JeXalie B OCHOBE IMOHUMAHHS MTPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHHUIA,
(akToNOrnuecKue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYCHUH M OE30MaCHOM HCIOJIb30BaHUH
BKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUECKON NEATEIHHOCTH YEIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC MPU3HAKY MOHSATHH, yCTaHABINBATh
WX B3aMMOCBS3b, UCIOJH30BATh COOTBETCTBYIOIIME MOHSATHS MPH OMNHUCAHUU HEOPTaHHMUECKUX
BEIIECTB M UX MPEBpAIlCHU;

chOpMUPOBAHHOCTh YMEHHH HUCIOJB30BATh XUMHYECKYIO CHMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BeIIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHajibHbIC Ha3BaHUS OTICIBHBIX HEOPraHMYECKHX BEIIECTB (yrapHblii ras,
YIJICKUCHBIN Ta3, aMMUak, TaméHas W3BeCTh, HETall€Has W3BECTh, MUThEBAs COJa, MUPHUT U

JpYTHE);



c(OPMHUPOBAHHOCTh YMEHHUI ONPEEATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJICHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOJHAs) B COCIUHEHUSAX, TUIl KPUCTAJUIMUECKOM PEIIETKH KOHKPETHOIO
BELIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNN;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUICKHOCTh HEOPraHUYECKHX BEIECTB
10 WX COCTaBY K OINpPEAeIEHHOMY KJIACCY/TPYIIE COCTUHEHNH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KHCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

cOpPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBAaTH €r0  CHUCTEMAaTHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMHUPOBAHHOCTh ~YMEHMH  XapaKTe€pU30BaThb JJIEKTPOHHOE CTPOEHHE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuoos [lepuonudeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPrEeTUYECCKHUEC
YPOBHU», OOBSCHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHWMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH IO nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKHX 351eMeHToB 1. H.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPTaHMYECKMX BEIIECTB pa3IMYHbIX KIJIACCOB, MOATBEPXKJIaTh CYLIECTBOBAHHE
TeHEeTUYECKON CBA3M MEXJAy HEOpPraHMYeCKHMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA;

Cc(OPMHPOBAHHOCTh YMEHMs KIacCU(UIMPOBATh XUMHUUECKUE PEAKIMHU IO PA3IUYHBIM
Mpu3HaKaM (YUCIYy W COCTaBy pEAarupyroIIMX BEIIECTB, TEIIoBOMY 3(h(dEeKTy peakiuu,
M3MEHEHMIO CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YYACTHIO KaTalau3aTropa);

Cc(OPMHUPOBAHHOCTb YMEHHUH COCTABJIATh YPABHEHMsI PEAKLUN pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEAKLMHA MOHHOTO OOMEHa, YUUThIBAs YCIOBHS, PH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, pACIO3HABaThb OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMH PACKPBIBATH CYIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii HOCPEeICTBOM COCTAaBJIEHHS JIEKTPOHHOTO OajlaHca 3TUX PEAKLIUMT;

C(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEILEHUS XUMHUYECKOTO PpaBHOBECHS B 3aBUCHUMOCTHU OT
BHeIHero Bo3aciicTBus (nmpuniuin Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHMUYECKHE IPOILECCHl, JIeKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEpHOM KHMCIOThI, aMMHaKa, a Takke c(HOpMUPOBAHHOCTD
IpeAcTaBIeHU 00 OOIMIMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCIECHUS C MCIOJIB30BAaHMEM MOHSATHS
«MaccoBas JIOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peaknmax, Macchl BellecTBAa MM 00bEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOTO 3¢ dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;



c(hOpMHUPOBAHHOCTh YMEHHI COOJIOATh MpaBUiIa MOJ30BAHUS XUMUYECKOW TOCYION U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBIMIOJHATh XHUMHUYECKHH OSKCIIEPUMEHT
(pa3noxkeHue TMEepoKCHa BOJOPOJAa B TNPHUCYTCTBUM KaTaau3aTtopa, OIPEICICHHE CpPEebl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HOHHOTO OOMEHa, KAa4eCTBCHHBIC pPEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPHUMEHTATBHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TPaBHIAMH TEXHHKHU
0€30MMacHOCTH TpH OOpAIEeHNUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM, TTPEIICTABIISTH
pe3yNbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii U GopMYITHPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH AHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MAacCOBOW KOMMYHHKanww, HWHTepHET H
JAPYrHX);

chOpMUPOBAHHOCTh YMEHHUH COOJMIO/IAaTh TIpaBUiIa JKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS U
OKpY)KaroIIeH TPUPOJTHON Cpesibl, 0CO3HABATh OTACHOCTH BO3JICHCTBUS HA JKUBBIC OPTraHU3MBI
OTIpeICIEHHBIX BEMIECTB, MOHUMAas cMbICT mokasarens [1JIK, moscHATs Ha mpuMepax CIoCOObI
YMEHBIIICHUS U TIPEIOTBPAIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE 0OyYaroNIUXCsS C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB M XUMUYECKHX SIBJICHHUIA;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins nis 3anucu xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

KoandecTBO 9acoB

Konr | IIpak | DJEKTpPOHHbIE
Ne HaumeHoBaHue pa3ejioB U TeM poJib Tuuec | (uupposbIie)
n/n nporpaMmMmabI Bcero HbIE Kue Oﬁpa30BaTeJIbHLIe
padotr | paGor | Ppecypchl
bl bl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHU4eCKON XUMUU.
1.1 Teopust cTpoeHUST OPraHUYECKUX 3 resh.edu.ru
coenuHeHuit A. M. byrieposa
Hroro mo pazueny 3
Paznen 2. YrieBoaopoabl
21 [IpenensHbIE YIIIEBOAOPOIBI — ) resh.edu.ru
' AIIKAHBI
29 HenpenenbHbie yriaeBoI0pOIbL: 6 1 resh.edu.ru
' QJIKCHBI, AJIKATNCHBI, AJTKIHBI
2.3 ApoMaTtudeckue yrieBoAa0pobl 2 resh.edu.ru
24 [TpupoaHBIE HCTOYHUKH 3 1 resh.edu.ru
' YTJIEBOAOPOJIOB U UX MepepadboTKa
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptel. DeHon 3 resh.edu.ru
3.2 Anpbneruabl. KapOoHOBBIE KUCIIOTHI. 7 1 resh.edu.ru
' Cnoxubie 3QUpbl
3.3 VraeBoasl 3 1 resh.edu.ru
Utoro no pazneny 13
Paznea 4. A3orconep:kanue oprannyeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 resh.edu.ru
Utoro mo pazneny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUSA
51 [Tnactmaccer. Kayuyku. Bomokna 2 resh.edu.ru
Utoro mo pazneny 2



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OO111ee KOJIMYECTBO YacOB IO MPOTPAMME 34 2 2

11 KJIIACC
KoauuecTBo yacoB
Ipakr | OJEKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u Kontpo nueckn | (uudposbie)
n/n TEM MPOrpaMmabl Bcero JbHBIE e 05pa3OBaTeJII)HI)Ie
padoTsI pa6oTt pecypchl
bl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [Mepuoauueckas cucrema 3 resh.edu.ru
XHMHUYECKHX 3JIeMeHTOB JI.
N. Menpaeneena
12 CtpoeHre BelIecTBa. 4 resh.edu.ru
' MHuorooGpasue BEIIECTB
1.3 XUMHUYECKUE PEAKITUU 6 1 1 resh.edu.ru
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckast Xumusi
2.1 Mertanibl 6 1 resh.edu.ru
2.2 Hemeranis 9 1 1 resh.edu.ru
93 CBsI3b HEOPraHUYECKHUX U 5 resh.edu.ru
' OpraHUYECKUX BEILECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3Hb 4 resh.edu.ru
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 5 3
10 ITPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos
DJIeKTPOHHbIE
Ne Konrpo Hpakr Jara undposbie
n/n Tema ypoka Beero JNbHBIE HaecKkn u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsl :)a GOTEI pecypchl
1 Teopust cTpoeHUs OpraHUUECKUX coequHEHIH A. M. 1 resh.edu.ru
bytneposa, €€ 0CHOBHBIE TIOJIOKEHHUS
[IpencraBnenue o Ki1accupuUKay OpraHuYecKuX resh.edu.ru
2 BemecTB. HoMeHnknarypa (cucremarndeckas) u 1
TPUBHAJIbHBIC Ha3BaHUSI OPTaHUUECKUX BEIIECTB
3 [Ipenmer opraHndeckoil XUMHH, €€ BOSHUKHOBEHHE, 1 resh.edu.ru
pa3BUTHE U 3HAYCHHE
4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN Psi 1 resh.edu.ru
5 Mertan u 3TaH — NpOCTENIINe NMPEACTaBUTEIHN aJIKaHOB 1 resh.edu.ru
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBONCTBA 1 resh.edu.ru
7 DTUJIEH U MPOIUIIEH — MPOCTEHIIINE MPEeICTaBUTENN 1 resh.edu.ru
AJIKCHOB
8 Ankanuensl. byranuen-1,3 u metmiOyranuen-1,3. 1 resh.edu.ru
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHbI
AJKUHBI: COCTaB M 0COOEHHOCTHU CTPOCHHUS, resh.edu.ru
9 TOMOJIOTHYECKUHN Psil. ALETHIIEH — IPOCTEHINI 1

IpEACTAaBUTCIIb AJIKUHOB»



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

10 [Ipaktuyeckas padora Ne 1. «[lomyuenue sTusieHa u resh.edu.ru
W3yYECHHUE Er0 CBOMCTB
11 Brruncnenus 1o ypaBHEHHUIO XUMHUYECKOW PEaKIINH resh.edu.ru
12 ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh apeHOB resh.edu.ru
13 T'enetnyeckas cBs3L YIJIICBOAOPOA0B, MpUHAAICKAIINUX K resh.edu.ru
Pa3IMYHbIM KJ1accaM
[MpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB: TIPHUPOTHBIN Ta3 resh.edu.ru
14 U TIOMYTHbIE HEPTSIHBIE Ta3bl, HE(YTh U MPOJYKTHI €€
nepepadoTKu
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB: TIPUPOTHBIH Ta3 resh.edu.ru
15 Y TIOMyTHbIE HEPTSIHBIE Ta3bl, HE(Th U MPOITYKTHI €€
nepepadboTKu
16 KonTtponbHas padoTa no pasaeny «YTiaeBoa0pOIby resh.edu.ru
17 [IpenenpHble OTHOATOMHBIE CIIMPTHI: METAHOJ M ATAHOJI. resh.edu.ru
Bopoponnas cBsizb
18 MHOroaToMHbI€ CIIUPTHI: TUIEHTIIMKOIIb U TITULEPHH resh.edu.ru
19 @DeHoJI: CTPOEHUE MOJIEKYJIbL, (PU3NYECKHE U XUMUUECKHUE resh.edu.ru
CBOMCTBa, IPUMEHEHHE
20 Anpaeruapl: GopManbAerul U aueTaabaerua. AueToH resh.edu.ru
21 OnHOOCHOBHBIE ITpeJieNIbHbIE KAPOOHOBBIE KUCIIOTHI: resh.edu.ru
MypaBbUHasl U YKCyCHas
29 IIpakTtuyeckas padora Ne 2. «CBoiicTBa pacTBopa resh.edu.ru
YKCYCHOU KHCIIOTBI»
23 CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK MIPEICTaBUTENH resh.edu.ru

BBICHINX Kap6OHOBLIX KHUCJIOT
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24 MBpL1a Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX 1 resh.edu.ru
MOIOLIIEE JEHUCTBHE

o5 Crnoxnble (Ul KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 1 resh.edu.ru
IManponus cinoxHbIX 3GUpPOB

26 XKupsl: ruapoaus, npuMeHeHue, OuoJiornyeckas poJib 1 resh.edu.ru
KHUPOB

27 VYraeBosl: cocTa, kiaccudukanus. Baxueimme 1 resh.edu.ru
MIPECTaBUTENN: TIIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxmai u 11emiron03a Kak IprupoHbIe TTOJTUMEPhI 1 resh.edu.ru

29 KontposnbHast paboTa 1o pazaeny 1 resh.edu.ru
«Kucnopoacoaepkamniue opraHu4ecKue CoeaNnHEHHS

30 AMWHBI: METHJIAMUH U aHUJTUH 1 resh.edu.ru

31 AMHWHOKHCIIOTHI KaK aM(OTEPHBIC OPraHUIeCKUe 1 resh.edu.ru
COCIIMHEHUSI, UX OMOJIOTHYECKOe 3HaueHue. [lenTu st

39 Benku xak mpupoHbIE BEICOKOMOJICKYIISPHBIC 1 resh.edu.ru
COCITMHEHUS

33 OCHOBHBIE TIOHSITHSI XHMHU BHICOKOMOJICKY/ISIPHBIX 1 resh.edu.ru
COEeqUHEHNN

34 OCHOBHBIEC METO/IbI CHHTE3a BRICOKOMOJICKYIISIPHBIX 1 resh.edu.ru
coenuHeHui. [InacTmacchl, Kaydykd, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS resh.edu.ru
1 1 IH ceHt
KOH(uUTyparus aToMoB
[Iepnoanueckuit 3akoH u [lepnoanueckas resh.edu.ru
cUCTeMa XUMHUYECKUX d1eMeHToB /1. U.
2 . 1 2H CEHT
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MECHEHHSI CBOHCTB resh.edu.ru
XUMHYECKUX JIEMEHTOB U UX COCAUHEHUH 10
I'pyImaM U IepuoiaM. SHaYCHHE
3 26 P 1 3H CeHT
MEPUOIUUYECKOTO 3aKOHA U CUCTEMBbI
xuMudeckux daeMmenToB .. Meneneena B
Pa3BUTUU HAYKU
Crpoenue BeriecTBa. XUMUYECKas CBSI3b, €€ resh.edu.ru
4 BH/JIbI; MEXaHU3MbI 00pa30BaHMS 1 4y ceHT
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b
BaneHnTHOCTh. DJIEKTPOOTPUIIATENEHOCTb. resh.edu.ru
Crenens okucnenus. Bemecta
5 1 1H OoKT
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOeHUs
[lonaTHE 0 AMCHIEPCHBIX CHUCTEMAX. resh.edu.ru
6 HcTuHHBIEC U KOJJIOUTHBIE PACTBOPBI. 1 2H OKT

MaccoBas 105 BellecTBa B pacTBOpC



https://resh.edu.ru/
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https://resh.edu.ru/

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

3H OKT

resh.edu.ru

ru

Knaccugukamums XuMIHUECKUX peakunui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

4H OKT

resh.edu.

ru

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

1H HOS0

resh.edu.ru

ru

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

2H HO0

resh.edu.ru

ru

11

DIekTpoauTHYeckas aucconuanus. [lonsarue
0 BoJiopoiHOM Tiokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

3H HOS0

resh.edu.

ru

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJiei

44 HOs0

resh.edu.

ru

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

1H nex

resh.edu.

ru

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemeHToB /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puznyeckre cBONCTBa
METaJJIOB

2H ek

resh.edu.

ru
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15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

3H 1eK

resh.edu.ru

ru

16

XUMHUYECKHE CBOMCTBA BAXKHEHUIIINX METAJIJIOB
(HaTpUii, KM, KAJIBIIMI, MarHUH,
AIIOMHHUI) U UX COETMHEHUN

4H nex

resh.edu.

ru

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX
CoeqUHEHNN

2H SHB

resh.edu.

ru

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CcoeqUHEHNN

3H SHB

resh.edu.

ru

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

41 guB

resh.edu.ru

ru

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB JI. 1. MenaeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

11 deB

resh.edu.ru

ru

21

®u3nyecKne CBOMCTBA HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCIIOpoa, cepsl, hochopa u yriepoaa)

2H ¢eB

resh.edu.

ru

22

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPhI M MX
COEUHEHNN

3H deB

resh.edu.

ru

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHNN

41 ¢eB

resh.edu.

ru

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

11 Mapt

resh.edu.

ru

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

2H MapTt

resh.edu.

ru
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26

O0001IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10
teMme «HemeTtamnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

3H maprt

resh.edu.ru

ru

27

KoHnTponsHas padora o Temam «MeTaluibD» |
«HemeTamuis»

11 anp

resh.edu.

ru

28

[IpakTnueckas padota Ne 3. «Pemienue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Hemetanmsi"»

2H amnp

resh.edu.

ru

29

HeopraHquCKHe 1 OPraHUuvYCCKUEC KUCIOTHI.
HeopraHquCKHe 1 OPraHruYCCKUEC OCHOBAHUA

3H anp

resh.edu.ru

ru

30

AmpoTepHbIe HEOpraHU4EeCKHUe U
OpraHNYeCKHe CoeqUHEHMs. | 'eHeTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

4H anp

resh.edu.ru

ru

31

Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKOM,
SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH,
Pa3BUTUU METUITUHBI

SH amp

resh.edu.

ru

32

[Ipencrarnenus: 06 0OIMMX HAYYHBIX
MIPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYICHHS
BA)KHEHIIINX BEIIECTB

2H Mal

resh.edu.

ru

33

YenoBek B MUPEC BCIICCTB 1 MATCPUAJIIOB

3H mai

resh.edu.

ru

34

XuMus u 3A0POBLEC YCIIOBCKA

4u man

resh.edu.

ru

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 10 kmace/ Tabpuensia O.C., Octpoymos U.T'., CiankoB C.A., AKIHOHEPHOE
obmectBo «M3marensctBo «IIpocBernieHne»

» Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos WU.T'., Cnagkos C.A., AKIHOHEpPHOE
obmectBo «M3narenbctBo «IIpocBemnieHuey

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. O. C. T'abpuensan u ap. Xumus. 10 knacc. ba3zoBslil ypoBeHb. MeToauueckoe nocodue. M.:
[Ipocsemienue, 2019.

2. O. C. T'abpuensn, U. B. Tpuryouak. Xumus. 10 kimacc. bazoBsiii ypoBeHs. [IpoBepounsie u
KOHTpoJbHBIE padoThl. M.: [IpocBenienue, 2019.

3. O. C. I'adpuensn u ap. Xumus. 11 kmace. bazossiii ypoBeHb. Metoandeckoe nocobue. M.:
[Ipocsemenue, 2019.

4. O. C. T'abpuensu, U. B. Tpuryouak. Xumus. 11 kiacc. bazoBeiii ypoBenb. [IpoBepounsie u
KOHTpOJIbHBIC paboThl. M.: [Ipocsemienue, 2019.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas anekTponHas mkona resh.edu.ru
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