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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (heaepalibHONM 00pa30BaTEIbHOM MPOrpaMMbl CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBarenbHbIX opraHuzanusax Poccuiickoit @exnepanuu, peaau3yrOILUX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pPa3paboOTKe TNpOrpaMMbl TIO0 XUMHUH, K OIPENEICHUI0 O00Imei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH Ii€Jied, COJEepXaHUs, pe3yJlbTaToB OOyYeHus u
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONIMM JTAllOM pPEANN3allMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HA4€HHUs B MO3HAHUM MPHUPOJIBI U B MAaTEPHATIBLHOM KU3HU OOLIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl pojb B COBPEMEHHON
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbI0 MHMPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOIO Tpyxa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBeUeCTBa — CBIPbEBOM, SHEPreTHYECKOM, MUIIEBOH, HKOJOIMUECKOW Oe30MacHOCTH H
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOYyYaroIUXCs, HEOOXOOUMYI UM JUis
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0Mas 1 HeopraHudecKasi XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJICpXKaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
MpY M3YYCHUU TpeaMeTa OO0CeCIeUYuBaeT BO3MOXHOCTh PACCMOTPEHUS BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» COPMHPOBAHA B TPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO TOJXO0Ja K M3Y4EHUIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpuBaIOTCSl Ha YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHWYECKUX COCAMHEHUH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs IepBOHAYaIbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YPOBHSI pacCMaTpUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0masi 1 HeopraHuyeckass XuMus» 0OydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHUK O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XMMHUHM C JPYTMMH HAayKaMH, PacCKpbIBAIOT €€ pojib B IO3HABATEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro mpeamera « XUMUs JaHHOTO YPOBHS M3y4EHUS OPUEHTUPOBAHO HA (JOPMUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTh MPUPOIHBIX SBJICHUM MYTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHNS HOBBIX TEXHOJIOTMI U MaTepUaJIOB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30BoO€ 3HAUCHUE I PA3TUYHBIX BUIOB JIEATEILHOCTH: pelIeHUs IpobieM, IOUCKa, aHaau3a u



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

B mpakTuke npemnoaaBaHusi XMMUU KaK Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATEIBHOCTH 4YelOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU LEISIMH W3Yy4CHHs TpeaMeTa «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(GyHIaMEHTaJIbHBIE 3aKOHBI W TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAUMUYECKAX PEaKInii, HeoOXOAUMBIX ISl IPHOOPETCHNUST YMEHUH OPHEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHMEM XHUMHYECKOTO DSKCIEPUMEHTA, COOJIOIEHHEM TIpaBMI 0OE30IacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CeromHs B TPENOJAaBaHUU XUMUU B OOJBIICH
CTENeHH OTAAETCS NPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO MOJY4YEHHs] 3HAHUN U NPUMEHEHUS UX B pealbHON KU3HU JJISl pPelleHus
MPAKTUYECKUX 3aau.

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

ajanrtanus OOydaloluXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOUIETOCS  MUPA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOmUXCsA KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHLUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIs1 Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoOiem,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
NEeSITEeNFHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B MO3HAHUM XMMHH, a TaKKe s OICHKHU C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpeTaTh HOBHIE 3HAHUS 10 XHUMHHU B

COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH(POPMAITHOHHBIE
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TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(bopMupoBaHHE U Pa3BUTHE y 00YUAIOLIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHHS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcs yOSKIEHHOCTH B TyMaHHUCTUYECKOHW HAIpPaBICHHOCTH
XUMHM, €€ BaXHOM pOJIM B  pElIEHUH TJ00albHBIX MpOOJNEM  pallOHAIbHOIO
MIPUPOJIOTIONIF30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB W COXPAHEHHUS MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OMBITA MCIIOJIF30BAHMS TTOYYECHHBIX 3HAHUHN JISI TIPUHATHS
I'PaMOTHBIX PEIICHUH B CUTYAlHSX, CBA3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MpeaIMEeTHOH o0macT «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX IS M3YYEHUS XMMHHU, 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 TOJOXeHUs. CTpyKTypHbIE (OPMYJBl OpPraHMYECKUX BemecTB. [ omomorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPTaHNYECKUX BELIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIECTB, HaONIOleHUe U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

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

Ankamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECCKUE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruIpUpPOBaHUs, rajJoreHUPOBaHUS, TUAPATAIINH, TOPEHUS), IOJTydYeHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPO8anUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: NEPEeroHKa, KPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BEUIECTB U UX IPEBPAIICHMI: O3HAKOMIIEHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJTHBIX BEUIECTB WM IPOJTYKTOB PEAKIIUH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHbIE OAHOATOMHBIE CHUPTHL. METaHON M STAHON: CTpOeHHE, (U3NYecKue u
XMMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHBI€ CHOHPTHL. OTHICHTJIHMKOIb W TIUIEPUH: CTpoeHHe, (u3ndeckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@®eHoI: CTpOCHHWE MOJEKYIbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOWCTBAa (pEakIMU OKHCICHHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIINH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIIOT. MblIa KaK COJH BBICIIAX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

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

VYrieBoapl: cocTaB, KiaccuduKaius yriieBo1oB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEeHHE, OpOXKEHHE TJIOKO3bI), HAXOXKJACHHE B MPHPOJC,
puUMeHeHue, ouonoruueckas poiib. otocunres. pykTo3a Kak U30MEp IITIOKO3BI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJIu3, KaYeCTBEeHHAs PEaKIs C HOJO0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue riaunepuHa ¢ ruapokcugom Mmenu(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOIWYeCcTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHu4YecKue coeauHeHus. Dusznueckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIepUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE M
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CpPEIHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

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

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBJICHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO, 00BEM, arperaTHoe COCTOSIHWE BEUIECTBa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

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

['eorpadust: MuHepabl, FOpHbIE TOPOIbI, MOJIE3HBIE UCKOTIaeMbI€, TOIUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YPOBHH, MOJYPOBHU. ATOMHBbIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrpeiesieHds IEKTPOHOB M0 OPOHMTANIIM B aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos . .
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMHUYECKUX
anemeHToB JI. . MenpaeneeBa ¢ COBPEMEHHOM TEOPHEN CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEUIECTB
10 TpyINnaMm U neprojaM. 3HaueHHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BHIbl XUMHYECKON CBsI3U (KOBaJIEHTHAas
HEeMoJIIpHas W TOJSpHAasi, MOHHAs, MeTaJuThueckas). MexaHu3mbl 0Opa3oBaHHS KOBaJCHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). Bonopoanas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENBHOCTh. CTeNeHb OKUCIEHN. FIOHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckux coequHeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEeBpaLICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepuomnueckas cucrtema xumudeckux snaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOILIBID YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUN
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 ¢ UCIIOIb30BAHUEM MOHATHS «MACCOBAsSI IOJISI BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramisl. Ionoxenne meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MenneneeBa. OcOOEHHOCTH CTPOEHHUS IIEKTPOHHBIX 000JI0UEK aTOMOB MeTaysioB. OOuue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
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», 00pa3l0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX

9



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 WiM 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
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 xumuu B oO6ecriedueHnH SKOJIOTHYECKOM, SJHEPTETUUECKOM U MUIEeBONM 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 MATEPHUAIOB: BAXKHEUIIME CTPOUTEIBHBIE MaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIb30BaHUS ITPEnapaToB OBITOBOM XMMHUHU B TIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

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

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, NUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.
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IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hay4Ho-mMeTon4eckoii OCHOBOW Uil pa3padOTKH IUTAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOCHMS mpeaMmera «XHMHs» Ha YpOBHE CpeaHero olmiero oOpa3oBaHUs
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHANpaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHUI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT CPOPMHPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOUIMMUCSA CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U M03HABATEIbHbBIX 33/1a4, BHIIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPYAa YUEHBIX U PAKTUKOB;
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WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYalldW, CBS3aHHBICE C XUMUYCCKUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TIOCIICICTBUI ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUH M HEMPUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHHUS aJKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHWH MPaKTUUYECKUX 3aJady COLUaJIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHHUS K TPYY, JIOASIM TPYyJa U pe3yibTaTaM TPYAOBOM AeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) 3K0JIOrHYeCKOro0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTH HMCIIOIb30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHSI TPOTHO3MPOBATH HEOJIArONPUSATHBIE SKOJIOTHMYECKUE MOCHEACTBUS MPEAIPUHUMAEMbIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;
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MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHMM JJIsi COBPEMEHHOW LMBMIIM3ALUMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEAULIMHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHHUS SIBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JIJISl pellieHus: MpooieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHbIA (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTtuBHble), obecreunBaroniye QopMupoBaHHEe (QYHKIMOHATBHOW T'PaMOTHOCTH H
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBAaTh W aKTyadU3UpOBaTh NPOOIEMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,

COOTHOCHTDL PE3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMHU LCIIAMU;
13



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTAaHABIMBATH WX B3aHMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIIUBATh IPHUYNHHO-CJICJICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIb3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBBIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapPaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEIICCTB H XUMHYCCKHUX PEAKIIUN.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTMPOBaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOMI0JaTh 32 XOJIOM IPOIECcCca, CAMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW WCCIECIOBATEIHCKOM W TPOEKTHOW JAESITEIBHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

¢dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU IOUCKE U OTOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hOpPMY MpencTaBieHHs] HHPOpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATH CBOU TMPEAJIOKEHUS OTHOCHUTENHHO BBIMIOJHEHUS
MIpeI0KEHHOM 3a/1a4H;
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BBICTYNIaTh C MpPE3CHTAIel pe3yabTaTOB IMMO3HABATEIBHOMN AEATEILHOCTH, MOITYUYECHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBINOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKON paboThl MO HCCIIEAOBAHUIO CBOWMCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

Ogiaienne YHUBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:

CaMOCTOSITEIIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITOCOO X pEeIIeHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH [JEATEJIFHOCTH Ha OCHOBE CaMOaHAIM3a W
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHudeckas XuMUsD OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTUYEeCKUX 3a7ad M DJKOJOTHYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
AIIEKTPOOTPHUIIATENILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKAIUE COCTUHEHUSI, MOHOMED, MOJIMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHMs, JIEKAIIMe B OCHOBE TMOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHUI BBISIBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHI, yCTaHABINBAThH
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCMOIB30BAaTh XUMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIUBATH MPUHAIIEIKHOCTh H3YYCHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
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(YyrieBonopojipl, KUCJIOPOJ M A30TCOAEpXKAILUE COEAMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COC/IMHCHUS), JaBaTh MM Ha3BaHMs 10 cuctemarndeckoir Homenkiarype (IUPAC), a raxke
IIPUBOJIUTh TPUBUAJIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIECTB (3TUJIEH, MPOIMIIEH,
alleTUIICH, STHJICHIJIMKOJb, TIHLUEPUH, (eHod, (GopManmbAeru, areraibIeru], MypaBbHUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KUCJIOTa, CTE€ApUHOBAs KHUCIIOTa, TJIIOKO3a, (QpPYyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHHUW XapaKTEepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(meTtaH, 9TaH, JSTWIEH, MPOMWICH, aleTWwieH, Oyraauen-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIlojio3a, aMHMHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKJYy HUMH YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX peakuuil ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HeTb, MPUPOMAHBIA Ta3, Yroip), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

C(OPMHPOBAHHOCTh YMEHHM MPOBOAMTH BBIYUCICHHUS [0 XUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJAYKTa PEAKLUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

chopMUPOBAaHHOCTh YMEHHI BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ/IaX HAYYHOTO
MIO3HAHUA, MCIOJIb3YEMBIX B XHMUHU TIpU M3Y4YEHUH BEIIECTB M XUMHYECKHX SIBJICHUHN
(HabiroeHne, U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHMUE), HCIOJIb30BATH CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHUS PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHbBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONaTh IPaBUia MOJIB30BAHUS XMMUYECKON MOCYIOH U
1a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKe IpaBUiia OOpAIEHUs C BEIleCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 10 BBIIOJHEHHIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHnss OpraHUYeCKUX BEIEeCTB IPU HAarpeBaHUU, MOTYYEHUE 3TUIICHA U U3YyYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BEILIECTB, JAeHATypauus OClKOB IpHU
HarpeBaHMH, I[BETHbIE PEAKIMU OEJIKOB) B COOTBETCTBMU C IPAaBUJIAMHU TEXHHKH 0€30I1aCHOCTU
IpU 0OpallleHUu! C BEIIEeCTBAMH M J1a00OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMMUYECKOT0 SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEakUUil u
(bopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopManuu, IHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COOMIOAATh MpaBHJa SKOJOTMYECKH I1eJIeco00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpY’KaIoIlllel MPUPOIHON Cpenbl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONpEAENEHHBIX OpPraHUMYECKUX BEUIECTB, MOHMMAas cMbici mnokaszarens [I/IK, moscHaTs Ha
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IpUMEpax CIOCOOBl YMEHBIICHUSI U NMPEAOTBPALICHUSI WX BPEAHOTO BO3JIEHCTBHS HAa OPraHU3M
YEIJIOBEKA;

JUIsl OOYy4YaloIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX W CIA0OBHIAMMX OOYYaIOMMXCA: YMEHHE HCIOIb30BaTh peabedHO-
TOYEYHYIO cucteMy 06o3Hauenuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOImass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUN: O XWMHYECKOW COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYECKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIinue
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCIICHUs, XUMHYECKass CBsi3b (KOBAJICHTHAs, WOHHAS, METAJUTMYECKas, BOJOPOJIHAS),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWi, pacTBOpP, AJICKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsE TUCCOLMALMUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOM  peaklMH, XHMHUYECKOE pPaBHOBECHE); TEOPUM W  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON AuccolManuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusix), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE IMOHUMAHMS MNPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUIA,
(akToNoruuecKrue CBeJIEHUSI O CBOWCTBAX, COCTaBE, MOJYyYEeHUH M OE30MacCHOM HCIOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON NEATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISABIISATH XapaKTepHbIE MPU3HAKU MOHSITHUM, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS MPH OMNKWCAHUU HEOPTaHHMUECKUX
BEIIECTB U UX MPEBpaIllCHU;

chOpMUPOBAHHOCTh YMEHUU HMCMIOJIb30BATh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
YIJICKUCIBIN Ta3, aMMUaK, TaméHas W3BECThb, HeraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH OMPEeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHHUSIX, TUIN KPUCTAIITUYECKONW PEmIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJIEKYJspHas, MOHHAs, METAIJIMYecKas), XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUII;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIIacCy/TpyIIe CoeTMHEHUN (TIPOCThIe BEUIECTBA — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIE THAPOKCUIBI, COJTH);
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chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MenpgeneeBa ©  JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

COPMHUPOBAHHOCTh ~YMEHHUH  XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTU H3MEHEHHUS CBOWCTB XMUMHYECKHMX JJIEMEHTOB U HUX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCBHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIATh CYILECTBOBAaHUE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY J(PQEeKTy peakiuu,
M3MEHEHHUIO CTETNEeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTABIIATh YPaBHEHHS PEaKUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, YyYUThIBasl YCIOBHS, MPHU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh ONBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPIraHMUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUH pPACKPBIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMENICHHs XWMUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llaTensbe);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTb XUMHUYECKHE IMPOLIECCHI, JieXkKallhe B
OCHOBE MPOMBIIIJICHHOTO MOJIyYE€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTD
MpeJIcTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHIMIIAX U IKOJIOTUYECKUX IMpoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUI Ta30B MPU XUMHUYECKUX
peaxusx, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUs MACChl BELLECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBUia MOJb30BAHUS XUMHUYECKON MOCYION U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pasnoxeHHe TNeEpOKCHJAa BOJAOPOJAa B MPUCYTCTBHM KaTalu3aTopa, ONpEAETICeHHE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE peakIUh Ha
cynbdar-, kapboHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMUS, PEIICHUE SKCIEPUMEHTAIbHBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHUKHU
0€301MaCHOCTH NPpH 0OpallleHNH C BELIECTBAMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
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pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (hopMe 3alucH ypaBHEHUH COOTBETCTBYIOIIHUX
peakuuii U GOpPMyYINPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATH TpPaBWIIa SKOJIOTHYECKH IIeJIecCO00pa3HOTOo
MOBEACHHUA B OBITY U TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX BELIECTB, MOHMMAas cMblch nokasarens I1JIK, noscHaTs Ha npumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

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

JUISL  CIIENbIX W CIIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJIb30BaTh pebedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBo yacos
HaumeHoBaHue pa3aeioB u DuexkTpoHHbIe (U(POBLIE)
Ne n/n Konrtpoiasbubie | IlpakTuyeckue
TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. byrneposa
Hroro mo pazmeny 3
Paspen 2. Yriesogopoabl
[IpenenbHbIE YTI1€BOAOPOABI — http://f.l les.school-

2.1 TKAHEL 2 collection.edu.ru/dlrstore/ceac78
08-399a-9ac6-db56-
http://files.school-
collection.edu.ru/dlIrstore/e659f3
78-5a0f-07e2-5491-

99 HenpenenabHbie yriaeBoa0po/IbL: 6 1 felca9d05442/index.htm

aJIKEHBI, aJIKaJMEHBI, aJIKUHbI http://files.school-
collection.edu.ru/dlrstore/a2fde3
eb-37b0-b327-af25-
099e3fa00573/index.htm
http://files.school-
collection.edu.ru/dlIrstore/41d15f

2.3 ApoMaTndecKkue yrieBoaoposl 2

f3-ff88-8bb8-20b3-
9h674584fed6/index.htm
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http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm

. http://files.school-

collection.edu.ru/dIrstore/50238
77d-1f9c-f104-5d02-
£72d79b59a32/index.htm

. http://files.school-

collection.edu.ru/dlrstore/d6d55
aae-8b69-9¢10-169c-
8af28c8eh572/index.htm

[IpupoHbIE HCTOYHHUKHN

24 YTIIEBOJIOPOJIOB U HX 3
nepepaboTka
Hroro mo pazueny 13

Pasznen 3. Kucaopoacoaepxamme opranuy

€CKHE COCIMHCHUSA

3.1

Crnuptsl. Denou

. http://files.school-

collection.edu.ru/dlrstore/aced24
ed-bc30-ea3a-a92b-
193017547df2/index.htm

. http://files.school-

collection.edu.ru/dIrstore/32bf0b
fc-40fa-3878-6d92-
593fd826df31/index.htm

3.2

Anbneruasl. KapooHoBbIE
KucnoThl. CloKHBIE YPUPHI

. http://files.school-

collection.edu.ru/dlrstore/dcdcl
448-b507-9f8c-447a-
65a6762ce485/index.htm

. http://files.school-

collection.edu.ru/dlrstore/a3500
cc3-4094-68de-807e-

21



http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/32bf0bfc-40fa-3878-6d92-593fd826df31/index.htm
http://files.school-collection.edu.ru/dlrstore/32bf0bfc-40fa-3878-6d92-593fd826df31/index.htm
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http://files.school-collection.edu.ru/dlrstore/32bf0bfc-40fa-3878-6d92-593fd826df31/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm

fc926dd3cc35/index.htm

. http://files.school-

collection.edu.ru/dlrstore/ac425a
5f-3771-5f58-14f1-
2aff690e960c/index.htm

33 YTIeBOE 3 . http://files.school-
collection.edu.ru/dlrstore/57311
a71-6110-4f77-a291-
37f5644531eb/index.htm

Hroro mo pazueny 13

Pasznea 4. Azorconepskanye oprannyeckue coeIuHeHus

4.1

AMUHBI. AMUHOKHUCIIOTEL benku

. http://files.school-

collection.edu.ru/dIrstore/af86b9
86-b5b8-d0e6-c6ad-
£191bh7c355ebh/index.htm

. http://files.school-

collection.edu.ru/dlrstore/d4f18c
54-0286-bah3-b084-
9ch5f6854c0b/index.htm

. http://files.school-

collection.edu.ru/dlrstore/7fc951
0d-3617-92a5-b05c-
2d9346b131c5/index.htm

. http://files.school-

collection.edu.ru/dlrstore/f74c94
79-e92d-adf3-988e-
4e4d67d1f504/index.htm
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http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm

Hroro no pazneny

Paspgen 5. BoicokoMoJIeKyIsIpHbIE COeIMHE

HUA

[Tnactmaccel. Kayaykn.

1. http:/files.school-
collection.edu.ru/dIrstore/4d70e
672-cc98-878d-8f8c-
fab065467be0/index.htm

51 Bonokna 2 2. http://files.school-
collection.edu.ru/dlrstore/f2d5e3
99-43d9-8d16-13a0-
3f03bed4c28a/index.htm

Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Kosau4yecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
C T i
i Tr;[):eH:e aT:CMZB | ipZIO;II/I‘IeCKI/IZICSaKOH ; BuGmiorexa LIOK
. 158 NOANYCCKAsA CUCTEMA XUMHNUYCCKUX
PHOZ https://m.edsoo.ru/00ad9cb2
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 bubmuorexa [JOK
' BEIIIECTB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
1.3 X 6 1 1
AMITECIIE pedKitin https://m.edsoo.ru/00adac34
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 M 6 1
CTaLet https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2.2 H 9 1 1
CMETALIbL https://m.edsoo0.ru/7f41a636
53 CBs13b HEOPraHMYECKUX U OPTaHHUYECKUX 5
' BeIlleCTB
Utoro no pazneny 17
Pa3gen 3. XuMus ¥ :KU3Hb
b K
3.1 XUMUS U )KU3Hb 2/3 nomorexa LO

https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer oprannyeckoi
XUMUH, €
BO3HUKHOBEHHE, PA3BUTHE
Y 3HaYCHHE

1.09

Teopus crpoeHus
OpraHUYECKUX
coequHeHui A. M.
bytneposa, €€ 0CHOBHBIE
MOJIOKEHUS

8.09

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucrematuyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpPraHHYECKUX BEILECTB

15.09

AJnKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHUI paa

22.09

http://files.school-
collection.edu.ru/dIrstore/80de813e-

a63b-3a19-5a8a-
5f9e3701406a/index.htm

MertaH u 3TaH —
IIPOCTEHILINE

29.09
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IpCACTAaBUTCIIN aJIKAHOB

AJIKEHBI; COCTaB U

1. http://files.school-

collection.edu.ru/dlrstore/e659f3

78-5a0f-07e2-5491-
felca9d05442/index.htm

6 CTPOEHHE, CBOMCTBA 6.10 2. http:/files.school-
collection.edu.ru/dlrstore/a2fde3
eb-37b0-b327-af25-
099e3fa00573/index.htm

DTHIIEH U POTIHIICH — http://files.school-
7 npocTeimme 13.10 collection.edu.ru/dlrstore/80d12abd-
MIPEJICTAaBUTEITH AJTKEHOB df02-dd41-7770-flcd1f794ccf/index.htm
1. http:/files.school-
collection.edu.ru/dlrstore/e659f3
[TpakTrueckas padota Ne 78-5a0f—07e2-5.491-
8 1. «ITonydenue TUIEHA U 20.10 felca9q05442/|ndex.htm
H3yHeHHE €0 CBOMCTE 2. http://files.school-
collection.edu.ru/dlrstore/a2fde3
eb-37b0-b327-af25-
099e3fa00573/index.htm
Ankaauensl. byraguen-
1,3 u metunbyraauen-1,3.
9 [Tonyuenune 10.11
CHUHTCTUYCCKOI'O KaydyKa
" PC3UHLBI
AJIKMHBI: COCTaB U http://files.school-
10 O0COOCHHOCTH CTPOCHHUS, 17.11 collection.edu.ru/dlIrstore/abc948b-

TOMOJIOTHYECKHUI pAA.

38a4-404b-5fc0-
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AnernneH —
MPOCTEUILIHI
MpEeACTaBUTEb ATKUHOB

24.11b4163b5bedfe/index.htm

11

Beruucnenus no
YPABHEHUIO XUMHYECKOU
peakuuu

24.11

12

ApeHbl: 6EH30J1 ¥ TOITYOJL.
TOKCMYHOCTH apeHOB

1.12

http://files.school-

collection.edu.ru/dIrstore/d6d55aae-

8b69-9¢10-169c-

8af28c8eb572/index.htm

13

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAJISKAIMNX K
Pa3IMYHBIM KJlaccam

8.12

14

[IpupoHbIE UCTOYHUKHT
YTJIEBOOPOJIOB:
MPUPOIHBIN Ta3 U
MONyTHBIE He(TAHbBIE
ras3bl, HeQTh U TPOAYKTHI
e€ mepepaboTKu

15.12

15

[TpupoaHbIe HCTOYHUKN
YTJIEBOJIOPO/IOB!
NPUPOJHBIN ra3 u
MIOITyTHBIE HE(PTAHBIC
rasbl, HE()Th ¥ MTPOIYKTHI
e€ nepepaboTKH

22.12

16

KonTponsHas paboTa mo
pazzeny «YTiIeBOJI0POIbD»

29.12

29
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17

[IpenenbHble
OJIHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHOJ.
Bopoponnas cBsizb

12.01

http://files.school-
collection.edu.ru/dlrstore/aeed2
4ed-bc30-ea3a-a92b-
193017547df2/index.htm
http://files.school-
collection.edu.ru/dlrstore/32bf0
bfc-40fa-3878-6d92-
593fd826df31/index.htm

18

MHOroaTroMHbIE CIIUPTHI:
STUJIEHTJINKOJIb U
TJIMLEPUH

19.01

http://files.school-
collection.edu.ru/dlrstore/7b8d6
c66-9b4c-a780-3aa2-
add60a3bacl7/index.htm
http://files.school-
collection.edu.ru/dlrstore/ceded
54b-ef8c-391e-5157-
42c882871305/index.htm

19

@DeHOJI: CTpOEHHUE
MOJIEKYJbI, GU3UYECKUE U
XMUMHYECKUE CBOICTBA,
MIPUMEHEHHE

26.01

10.

http://files.school-
collection.edu.ru/dlrstore/9b7c5
b29-8182-b6ab-2ab0-
bfa97b18b793/index.htm
http://files.school-
collection.edu.ru/dlrstore/cbc64
8f6-1fdf-1f02-8675-
1dfc12089436/index.htm
http://files.school-
collection.edu.ru/dlrstore/2902f
1c7-622b-d84b-fces-
f652d1cc81f7/index.htm

20

AJBIETUIbL:

2.02

16.02http://files.school-
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http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm

dbopmanbaerug u
areraabIerua. AeToH

collection.edu.ru/dIrstore/dcdcl
448-b507-9f8c-447a-
65a6762ce485/index.htm

2. http://files.school-
collection.edu.ru/dlrstore/a3500
cc3-4094-68de-807e-
fc926dd3cc35/index.htm

21

OIHOOCHOBHBIE
npeaebHbIe KapOOHOBBIE
KHCJIOTHI: MypaBbHHAs U
YKCyCHas

9.02

http://files.school-

collection.edu.ru/dlrstore/0472fd73-

c099-aaa7-7730-

10c32cd2dafl/index.htm

http://files.school-
collection.edu.ru/dlrstore/72294062-
bc86-65ec-ae3d-
1ca315adcdef/index.htm
http://files.school-
collection.edu.ru/dlrstore/09036a07-
20de-2930-8caa-
4f9cd346e7cd/index.htm

22

[IpakTnueckas pabota No
2. «CBolicTBa pacTBOpa
YKCYCHOM KUCIIOTBD»

16.02

http://files.school-
collection.edu.ru/dlrstore/09036a07-
20de-2930-8caa-
4f9cd346e7cd/index.htm
http://files.school-
collection.edu.ru/dlrstore/d4ae73fa-
38a4-fd05-c6f4-
5366bcd99ca3/index.htm
http://files.school-
collection.edu.ru/dIrstore/90cf71f8-

31
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http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
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http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
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http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm

622a-eabl-c67c-

c2dd48a60a3c/index.htm

23

CreapuHoBas u
OJIEMHOBAS KUCIIOTHI, KaK
MPEICTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

2.03

24

MpbLia Kak COJIH BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE NEHCTBUE

9.03

25

CrnosxHble 3¢upsl Kak
MIPOU3BOJIHBIE
KapOOHOBBIX KUCJIOT.
I'maponus crnoKHbIX

a¢upoB

16.03

26

Kupsl: runponns,
MIpUMEHEHHE,
OuosiornuecKasi pojb
KUPOB

23.03

27

VrieBoabl: CcOCTaB,
Kiaccudukanus.
Baxueitmme
MPEACTABUTENH: TIIFOK03a,
bpykTo3a, caxaposa

6.04

http://files.school-

collection.edu.ru/dIrstore/ac425a5f-3771-

558-14f1-2aff690e960c/index.htm

http://files.school-

collection.edu.ru/dlrstore/57311a71-

6110-4f77-a29f-
3715644531eb/index.htm

28

Kpaxman u nemntonosa
KaK IPUPOJIHBIE
MTOJINMEPBI

13.04

http://files.school-

collection.edu.ru/dlrstore/30c74990-

51cc-6b61-84b4-

32
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http://files.school-collection.edu.ru/dlrstore/30c74990-51cc-6b61-84b4-20.0408d1f3d51dae/index.htm
http://files.school-collection.edu.ru/dlrstore/30c74990-51cc-6b61-84b4-20.0408d1f3d51dae/index.htm
http://files.school-collection.edu.ru/dlrstore/30c74990-51cc-6b61-84b4-20.0408d1f3d51dae/index.htm

20.0408d1f3d51dae/index.htm

29

KonTtponsHas pabora o
pazneny
«Kucnopoacoaepxaine
OpraHuvecKue
COCIIMHEHUS/
Bcepoccuiickas
poBepoyHasi paboTa

20.04

30

OO01as XxapakTepucTUKa
a30TCO/IePIKaAIINX
OpPraHu4YeCcCKux
COEIMHEHNH /
Bcepoccuiickas
poBepoyHasi padbora

27.04

31

AMWHBI: METHJIAMHH U
AHHUJINH

4.05

32

AMHPHOKHCIOTHI KaK
amdoTtepHbIe
OpraHUYeCKHe
COEIMHEHMS, X

OHOJIOrMYECKOE 3HAUECHHE.

Ilentuael. beiaku kak
MPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COEAUHEHMS

11.05

14. http://files.school-

collection.edu.ru/dlrstore/d4f18c

54-0286-bah3-b084-
9ch5f6854c0b/index.htm
15. http://files.school-

collection.edu.ru/dlrstore/7fc951

0d-3617-92a5-b05c-
2d9346b131c5/index.htm

33

OCHOBHBIE TIOHATHS
XUMHAH
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUI

18.05

33
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OCHOBHBIE METOIbI

1. http://files.school-

collection.edu.ru/dlrstore/4d70e

672-cc98-878d-8f8c-

CHHTE3a
34 BI)ICOKOMOJIUGKyJIFIpHI)IX 1 25 05 fab065_467 beO/index.htm
COCIMHEHUH. 2. http://files.school-
[TnacTMaccel, Kay4qyKH, collection.edu.ru/dlrstore/f2d5e3
BOJIOKHA 99-43d9-8d16-13a0-
3f03bed4c28a/index.htm
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

34



http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm

11 KJIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 XUMUYECKUH dJIeMEHT. ATOM. 1 209 bubmmoreka [IOK
DJeKTpOoHHAs KOH(DUTYpaIUs aTOMOB ’ https://myschool.edu.ru/
[Tepuonnueckuii 3aKOH U
Ileproanueckas cucTeMa XUMHYECKUX

P Bu6moreka [OK
2 snemenToB JI. 1. MenaeneeBa, ux CBs3b 1 9.09
. . https://myschool.edu.ru/
C COBPEMEHHOU TeOpHUEl CTpOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHAYECKUX DIIEMEHTOB U UX

3 COEJIMHEHUH 0 TpyMnnaM U NepPHOIaM. 1 16.09 bubmuorexa [JOK
3HavyeHHE TEPHOIMUCCKOTO 3aKOHA U ) https://myschool.edu.ru/
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB J[. 1.

MeHnpeneeBa B pa3BUTHH HAYKH
CtpoeHue BemecTBa. XUMHYecKas CBA3b
. P ’ bub6nuoreka [IOK
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 23.09
. https://myschool.edu.ru/
KOBAJICHTHOH CBs13U. BomopoaHas cBs3b
BaneHnTHOCTS.

5 DneKTpooTpULaTesIbHOCTh. CTENeHb 1 30.09 bubnnoreka [JOK
oKkHcieHus. BeiecTBa MOJIEKyISIpHOTO | ) https://myschool.edu.ru/
HEMOJIEKYJISIPHOTO CTPOEHUS

5 [IoHATHE O AUCIIEPCHBIX CUCTEMAX. 1 710 bubnuorexa [IOK

HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.

https://myschool.edu.ru/
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MaccoBasi 107151 BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX COCTUHECHUH.
I'eneTnueckas cBsi3b HEOPraHMYECKHX
BEIIIECTB, PA3IMYHbIX KJIACCOB

14.10

bubmmoreka [{OK
https://myschool.edu.ru/

Knaccugukamms XuMIHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMsI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIPEBPALICHUS SHEPTUN ITPU XUMHYECKHUX
peakumsx

21.10

bubmmoreka [{OK
https://myschool.edu.ru/

CxkopocTts peakniun. OOpaTumbie
peakuuu. XuMHUYECKOE PaBHOBECHE

11.11

bu6moreka [IOK
https://myschool.edu.ru/

10

[IpakTrueckas padota Ne 1. «Bnusiaue
pa3nuyYHbIX ()aKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

18.11

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTHe 0 BOJIOPOTHOM TIOKa3aTee
(pH) pactBopa. Peaknnu HOHHOTO
oOMmeHa. ['mapou3 opraHuuecKux u
HEOPraHUYeCKUX BEIICCTB

25.11

bu6mmoreka [JOK
https://myschool.edu.ru/

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIC
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIEi

2.12

bubnuoreka [JOK
https://myschool.edu.ru/

13

KonTtponpHas pabota no pazaeny
«Teoperndyeckre OCHOBBI XUMHUM»

9.12

14

MeTaHHLI, HX ITIOJIOXKCHHUE B
Hepnozmqecxoﬁ CUCTEME XUMHUYCCKUX

16.12

bu6mmoreka [JOK
https://myschool.edu.ru/
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anemeHTOB J[. . MeneneeBa u
O0COOCHHOCTH CTpOCHHUs aTOMOB. O01HEe
(u3HUecKre CBOMCTBA METAILIOB

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI

bubmmoreka [{OK

15 23.12
PSLIT HAIIPSHKCHU T METAJIOB https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA BAXKHENIIINX
16 ( O 30.12 bubmmoreka [{OK
METAJUIOB (HATPHH, KaJTUH, KaIBINH, .
o P . ) . https://myschool.edu.ru/
MarHui, aTlOMUHUIN) U UX COCTMHEHUIN
XUMHYECKUE CBOMCTBA XpoMa, METU U bubnnorexa [JOK
17 . 13.01
UX COCTUHEHUI https://myschool.edu.ru/
XuMHYECcKHue CBOMCTBA IIMHKA, JKeJle3a U bu6moreka [IOK
18 . 20.01
UX COCTMHEHUI https://myschool.edu.ru/
[IpakTnueckas pabota Ne 2. "Pemienue
19 SKCIIEPUMEHTAIBHBIX 337a4 10 TEME 27.01
«Metamib"
Hemerannsl, ux nonoxxenue B
[Tepronnueckoit cucteMe XMMUYECKUX bu6mmoreka [IOK
20 3.02
snementoB JI. 1. Menneneesa u https://myschool.edu.ru/
O0COOCHHOCTH CTPOCHHUS aTOMOB
®u3nYeCKre CBOMCTBA HEMETAIJIOB.
bu6mmoreka [JOK
21 AnnoTponus HEeMeTauIoB (Ha puMepe 10.02
https://myschool.edu.ru/
KHCcIopo/a, cepbl, Gpocdopa u yriepoaa)
XUMUYECKUE CBOMCTBA raJIOT€HOB, CEPbI bubnnoreka [JOK
22 . 17.02
W UX COEIMHEHUN https://myschool.edu.ru/
XuMHUecKue cBOMCTBa a30T1a, pochopa u bubnuoreka [IOK
23 . 24.02
UX COETMHEHUI https://myschool.edu.ru/
24 XHUMHUYECKUE CBOMCTBA YIIIEpOa, 3.03 bubnuoreka [IOK

KpECMHUA U UX CO€IUHEHUI

https://myschool.edu.ru/
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25

[IpuMeHeHNe Ba)KHENIIUX HEMETAIIOB U
UX COCIMHEHUI

10.03

bubmuoreka [JOK
https://myschool.edu.ru/

26

O00011IeHNEe B CHCTEMATH3aLUs 3HAHUI
no teMe «HemeTtamnery. BerauciaeHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

17.03

27

[IpakTnueckas padota Ne 3. «Pemienue
OKCIICPUMCHTAJIBHBIX 3aJja4 110 TEME
"Hemetanmsi"»

24.03

28

KonTponsHas pabota no temam
«Metamael» 1 «HeMeTainiey

7.04

29

Heopranunueckue u oprannyeckue
kucnoTel. Heopranuueckue u
OpraHU4ecKnue OCHOBAHUS

14.04

bu6moreka [IOK
https://myschool.edu.ru/

30

AmboTepHbIe HEOpraHU4YeCKHUe U
OpraHUYECKUEe COCTMHEHHUS.
I'enernueckas cBsI3b HEOPraHMYECKUX U
OpraHMYECKUX BEILEeCTB

21.04

bu6mmoreka [IOK
https://myschool.edu.ru/

31

Ponp xuMuu B o0ecIieueHun
3KOJIOTUYECKOM, SJHEPreTUUYEeCKON 1
MUIIEBON O€30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

28.04

bu6mmoreka [JOK
https://myschool.edu.ru/

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPUHIMIIAX TPOMBIIIJICHHOTO MOJYYeHUS
BaKHEHIIINX BEIIECTB

5.05

33

Yenosek B MHUPEC BCUICCTB U MATCpPUAJIOB

12.05

34

Hrorosslii ypok

19.05

38
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34

39
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SIBJICHUW TPUPOJBl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3aJad W DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU cpesie

1.2

Bnanenune cucremMod XUMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAECT:
OCHOBOTIOJIATraloIne MOHSTHUSA (Monexymna, BaJICHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaid,  U30MEpUs,  H30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIe COECOUHEHHs, OMOJOTMYECKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHHsi opranumdeckux BeuiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHUECKUe
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0BCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

IpEeBpaIeHU OPraHNYeCKUX COCTMHEHHMA

1.4

c(OPMHUPOBAHHOCTh YMEHHUH HCHOJIb30BATh XUMUYECKYI) CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WIUIIOCTPALIMM MX XMMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS
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1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 1o CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS TNPUMEHATH: IOJIOXKEHUS  TEOpHUU
CTpoeHusl opraHuyeckux BemectB A.M. ByrnepoBa s oObsicHEHUS
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPHUBUAIHHBIC HA3BAHUS
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, TMPOIMMJICH, alleTHJICH,
STWJIECHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MYpaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, TIIOK03a, (PYKTO3a, Kpaxmal, LeJUIi0JI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, STUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHECTUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA PpasiINYHbIX KJI1aCCOB
OpraHN4YC€CKUX BCIICCTB YPABHCHUSAMUN COOTBCTCTBYHOIIUX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

r[epepa60TKI/I H MPAKTUYICCKOC ITPUMCEHCHHNEC ITPOAYKTOB Hepepa60TI<H

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHHsA, UCIIOJIB3YEMbBIX B XMMUU IIPHU U3YYCHUU
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BEIIECTB M XUMUYECKUX SBJICHUW (HAOMIO/IEHUE, W3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIO0JIb30BAaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS pEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOMIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMHUYECKON TOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TAKXKE
npaBujia OOpalleHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIECTB IPU HArpPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €Tr0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMH,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpHU OOpalleHHMH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOJIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeeNEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsi CMBICI MOKa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npUMepax CIOCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus

43




pe3yJbTaTa

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKJIFOYAET:
OCHOBOIIOJIATAIOLIME  MOHATUSA  (XMMHYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTATIM ATOMOB,
VOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHMs, XMMHUYECKas CBS3b, MOJIb, MOJISIDHAs Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HIOTEPMUYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JJEKTPOJIMTAYECKAs ~ JTUCCOLMALNSA, OKUCIWTENIb, BOCCTAHOBHUTEINb,
CKOPOCTh XMMHYECKON PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0O€30MaCHOM HCIIOJIb30BaHUM BaXKHEHUIINX
HEOPraHWYECKUX BELIECTB B OBITY W MPAaKTHUYECKON JEATelIbHOCTU

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATh XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHATHH, MPUMEHSTh COOTBETCTBYIOLINE
MOHATUS TPU ONUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHUYECKHX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU IPYTUx

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XHUMHYECKUX  SBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUEC, OKCIICPHMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUSA XHUMHUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpHCTaHHHqGCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I ONPCACIIATh XapaKTECp CPEAbl B BOIAHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHNYCCKHE

pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pearupyromux
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BEIECTB, TEIIOBOMY J((}EKTy peakiuu, HW3MEHEHHUIO0 CTeleHen
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIuH,  yJacTHIO

KaraauzaTropa)

1.7

ChopMUpOBaHHOCTH YMEHHH  COCTaBIISITH YPaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIE YpPaBHEHUS pPEaKLUU
MOHHOTO OOMEHA, YYUTHIBAsI YCIOBUS, IIPU KOTOPBIX ATH PEAKIH HTYT

JO0 KOHIIa

1.8

CdhopmupoBaHHOCTE YMEHUI MPOBOIUTH PEAKIIUH, TOTBEPIKIAIONINE
KaueCTBEHHBII  COCTAaB  pa3JIM4YHBIX HEOPraHWYECKUX  BENIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaKLui

1.10

CpopMHpPOBAHHOCTE YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHM4ecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHMH pacKpbiBaTh cMbIca [lepuogumdeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

byHKIUH

2.2

ChopmupoBaHHOCTH YMEHHI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »di1eMeHTOB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATHSA «S-, P-, O-3J€KTpOHHBIE OPOUTATH», «IHEPreTHUECKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBONCTB
XUMHUYECKUX DJIEMEHTOB M HUX COCAUHEHHMH IO MepuojiaM U Tpynmnam

[Iepronnueckoit cucremel XuMu4eckux aneMenToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHBIX KIaCCOB,
MOATBEPXKJIAaTh  CYIIECTBOBAHWE  TE€HETUYECKOH  CBSI3U  MEXIY
HEOPraHMYECKUMHU  BEHIeCTBAMH  C  TOMONIbIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHaBJIMBATb OPpUHATJICIKHOCTD
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HEOPraHUYECKUX BELIECTB II0 UX COCTABY K ONIPEAEIEHHOMY Kiaccy
(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIBL,

OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHBIE THPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peaknmii, cucremaruueckyto HomeHkinarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMSI OTJENbHBIX HEOPraHMYECKUX BEUIEeCTB (yrapHblii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPKJATh  CYIIECTBOBAaHHE  T'€HETHUYECKOW  CBS3M  MEXAY
HEOPraHMYEeCKUMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIINX XUMHNYCCKUX peaKHI/IfI

2.7

CdopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHITH XUMHUECKHI
IKCIIEPUMEHT (pa3lio’KeHHE TMEepPOKCHIAa BOJOpPOJa B TMPUCYTCTBUU
KaTajau3aTopa, ONpeesieHue Cpebl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO WHAMKATOpA, BIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKON peaKIHH, peaklud HOHHOTO oOMeHa,
KauyeCTBEHHbIE peaKuu Ha CyibdaT-, KapOoHAT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHHS, pEIIeHHE HKCIEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Meramnel» u «HemeTaniasl») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
0e30MacHOCTH TpU OOpalleHUH C BeulecTBaMH U J1ab0pPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OpMe 3alucu YpPaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUiIa  MOJH30BAHHS
XMMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOILIECCHI, JIeXKAIIMEe B OCHOBE NMPOMBIIIJIEHHOTO MOJIYYEHHUS! CEpHOM
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOlIMX HayyHBIX TNPUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHUYECKOTO ITPOU3BOJCTBA

XUMHS U KU3Hb. PacuéTrl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOUIEH
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€CTECTBEHHOHAYYHOM KapTUHBl MHpPA, pOJM XUMHUHM B IO3HAHUU
SIBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
peleHuss TPaKTUYECKUX 3aJa4 M HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM Ccpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aQHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBO KOMMYHUKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpebl

3.4

Oco3HaBaTh ONMACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONpENENEHHBIX BEIIECTB, MTOHUMAs cMbIci nokazarens [1/IK, moscHsaTh
Ha TpuUMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIEHUSI UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha Opraiu3m 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIIOJIb30BAHMEM TMOHSTHUSI «MaccoBasi JIOJSI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BeIleCTBA WM 00bEMA Ta30B MO WM3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢hdekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCIICCTB, MPEBPAIICHUA U COXPAHCHUS SHCPIrun
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre 0OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHuveckoid XUMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJIYyYYCHUU HOBBIX BEHIECTB M MaTepHaioB. TeopHs CTPOEHUS OpPraHUYECKUX

coenquaenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemiecTB. [‘omosorus, wuszoMmepus.
XHUMHU4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApHBIE U KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIECTB

1.3

Homenknatypa opraHuueckux COEIMHEHUH (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIIne
MPE/ICTAaBUTENIM alIKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peaxiuu

3aMelleHusl U TOPEHNs), HaX0XKICHHUE B IIPUPOJIe, TOJTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psii. DTWIEH W TPOMUIEH —
MpPOCTENIINE MPEJICTAaBUTENN AIKEHOB: (PU3MYECKUEe U XUMHUYECKHE CBONCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKHUCICHHUS H

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [loydeHrne CHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, T'AJIOTCHUPOBAHUA, THApAaTAllUM,

rOpCHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€HUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIy4CeHHUEC W IMPUMCHCHUC. TokcUYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOpPOAaMH, TPHUHAMIC)KAINIUMU K

PAa3JIMIHBIM KJIaCCaM
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2.6

[IpupoHBIe UICTOUHUKH YTIeBO10po10B. [IpupoaubIil ra3 u nonyTHbie HE(TAHBIC
ra3el. HedTh 1 €€ mpoucxoxaeHue. CrocoObl mepepaboTKu HePTU: TeperoHka,
KPEKUHT (TEePMHUYECKUH, KaTaduTU4ecKuil), nuposnu3. [IpoaykTsl mepepaboTku
HeTH, WX NMPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMmeHHBIH yroiap u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenensHbBIe OJHOATOMHBIEC COUPTHL. METaHO M 3TAHOJ: CTPOCHHE, (PU3HUYECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJllaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEHHe. BoJOopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CHUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HAa OpPraHU3M YeJIOBEKa.
MHoroaToMHbI€ CIUPTHL. DTUJICHIVIMKOIb U TIULEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  WICJIOYHBIMH  METallaMH,
KauecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBue Ha opraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoy1:  CTPOCHHME MOJEKYNbl, (Qu3nueckue W XUMHUYECKHE CBOICTBA.

Toxcuunocts penomna. [Ipumenenue dpenomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMabIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, KaYeCTBEHHBIC

peaxiun), noyuyeHue u IpuMeHeHue

3.4

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
KJacca KHUCIIOT, peakius dSTepudHKalyu), I[OJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KHCJOTHI KaK MPEICTABUTEIH BBICHIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBospl: cocras, Kiaccuukaius yrieBoJoB (MOHO-, TU- U TOJUCAXapPUIBI).
I'moko3a — mpocTelimii MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre U XUMHUYECKHE CBOMCTBA (B3aumoaeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMMa4dHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
Opo’KeHHEe TIIOKO3bl), HAXOXXIEHHE B TMPUPOJE, MPUMEHEHHe, OHoJoruueckas
poinb. @otocuHTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emntono3a Kak
npupojHbie mojuMepbl. CTpoeHHe Kpaxmala U eJUToN03bl. DU3NYecKue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAA pCAKIUA C I/IOIIOM)

A30Tconep>1<aume OpPTraHU4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKuc COCAMHCHUA. dusnyeckue u
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XUMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpumepe riauiuHa). buonoruueckoe

3Ha4YeHUEe aMUHOKUCIOT. IlenrTuanl

4.2

benku kak npUpoAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OeIKoB. XUMHUYECKHE CBOMCTBA OEIIKOB:

TuAapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMONIEKYIIAPHBIE COCTUHEHUS

5.1

OcCHOBHbBIE TOHATHUS XUMHUH BBICOKOMOJEKYJISPHBIX COEJAMHEHUN: MOHOMEp,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIUHEHHH —

nmomMmMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX MPEeBpaLCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTrHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC opOUTAH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHns dJIEKTPOHOB M0 OpOUTAISAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snementos .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XMMHYECKHX DJIEMEHTOB |
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buabl XMMHUUYECKOW  CBS3U
(KOBaJ'IeHTHaH HCMIOJIAIpPHAsA W 1OJIIpHAasA, HWOHHAasd, MeTaJ’IJ’II/I‘leCKaH). HoHsr:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI O6pa30BaHI/I$I KOBAJICHTHOM XMMHYECKOMN CBS3HU

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbIH). BonoponHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIIPHOTO U HCMOJICKYJISIDHOTO CTPOCHUA. 3aKOoH IOCTOSIHCTBA
cocTaBa BelllecTBa. THIIBI KPUCTATNINICCKUX pCH_IéTOK. 3aBHCHMOCTh CBOICTBA

BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX
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cucremax. VcTuHHEBIE U KOJUIOMAHBIC PAaCTBOPHI. MaccoBas J0JIs1 BCUICCTBA B

pactBope

1.6

Knaccugukanus HeopraHnueckux coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanms ~— XMMHUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPaHEHMsI MaccChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAlICHUA SHCPIUU IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIIME Ha

COCTOsIHME XuMH4YecKkoro pasHosecus. ITpunnun Jle [llarense

1.10

DnekrponuTHdeckas aucconuanus. CunbpHbIe W ciialdble nmekTpoiauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4, HeﬁTpaﬂbHafI, mIejIo4YHas. PCaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeranmnsl. Tlonoxenue HemerannoB B [lepuonnyueckoid cCHCTEME XUMUYECKHUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. Du3HUecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEpbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHUCIIOPOJICOACPKAIIMX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHui). I[lpumeneHue

BayKHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanueckoil cucremMe XUMHUUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
aToMoB MeTaiioB. Obmue gusndeckue cBoiictBa MetaioB. CIUlaBbl METAJLIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XHWMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kalaui, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelIe30, MeAb) M WX coeauHeHuid. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'enetnueckas CB3b HCOPraHN4YCCKUX BCHICCTB, NPHUHAJICKANIUX K PA3TTUIHBIM

KJ1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3sBUTHU MCOULIUHEI. IIonsatue o HAaYYHBIX MCETOHAaX ITO3HAHHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ
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[IpencraBnenns 06 oOMMX HAYYHBIX MPUHLIUIAX MPOMBIIUICHHOTO MOJYYESHUS

Ba)XHEUIINX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE

3.2 CTPOMTENIBHBIE MaTEPUaNbl, KOHCTPYKIMOHHBIE MAaTepUaibl, KPAaCKH, CTEKIIO,
KEpaMHKa, MaTepHabl Ui SJIEKTPOHUKH, HAHOMATEPHAIbl, OPraHHMYECKHE M
MUHEpaJIbHBIE YI00peHUs
XuMHUs M 370pPOBbE YENIOBEKA: MPABMJIA MCHOJB30BaHHs JIEKAPCTBEHHBIX

3.3 IpenapaTos, NpaBuiIa OE€30MaCHOrO MCIOIb30BAHMS IIPEMAPATOB OBITOBOM XUMUU

B IIOBCEIHEBHOU KU3HU
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus. 10 kmacc. IMabpuensu O.C., Octpoymos WN.I'., Cnaakos C.A. AKuroHepHOe
obmectBo «M3marennsctBo «IIpocBerienne»

* Xumus. 11 knacc. N'abpuensta O.C., Octpoymos U.I"., CnaakoB C.A. AKIIMOHEPHOE
obmectBo «M3marenscTBo «IIpocBerieHne»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Mertoamueckoe nocodue — 6a30BbIi ypoBeHb» - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O01m1as XumMusi B TeCTax, 3ajadax, ynpaxHeHusx. 11
knace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontposbHbie 1
MIpOBEpPOUHbIe pabOThI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHast kHUra 1y1st
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.Breaenckas «Xumus 11 knacc: HactonpHast kHHTa 115
yuurtens». Yacte 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OcTtpoymoBa «3agauu 1o XUMHUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. leancoBa «Xumus 11 kmacc moypounsie miansl o yaeonuky O.C.I"abpuensna,
I".T".JIercoBoi» - Bonrorpam Yuurens 2018ro.

8. M.A.Ps0oBa, V.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaaccy, - M.: Dk3ameH,
2019r.

9.9. O.C.I'abpuensu, U.I'.octpoyMOB «XUMHYECKHI IKCIIEPUMEHT B 11KoJe 11 kmacey; - M.:
Hpoda. —2019 rox.

HUDPPOBBIE OPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
WHTtepHeT-pecypesl

1. http://www.alhimik.ru IIpeacTaBiieHsl pyOPHKH: COBETHI AOUTYPHEHTY, YIUTEIIO XUMHH,
CIPABOYHHUK (OUEHB OOJIbIIIAs TO00PKA TAOIHI] U CITPABOYHBIX MATEPUAIIOB), Beceiasi XMMHUs,
HOBOCTH, OJIUMITHA/IBI, KYHCTKamMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHU).

2. http://www.hij.ru Xypran «XuMust 1 5KH3HB» IIOHATHO M 3aHUMATEIbHO paccKa3biBacT 000
BCEM MHTEPECHOM, YTO MPOMCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.html DaexkTponubIii xypHam «XHUMUAKA H XUMUS», B
KOTOPOM MPEJICTABICHO MHOXKECTBO

OTIBITOB [0 XUMHH, 3aHUMATEIbHON HH()OPMAIIUH, TIO3BOJIAIONICH YBICUb YUCHUKOB
IKCIIEPUMEHTAILHON YaCThIO IIPEIMETA.

4. http://c-books.narod.ru BceBo3amoxkHas iuteparypa mo XuMuH.

5. http://www.drofa-ventana.ru MzsectHoe u3aatenbcTBo yueOHOI auTeparypsl. HoBuHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XUMHH.

6. http://1september.ru Xypnan amst yaureneii u He ToJbKO. Boubioe konuecTBO padboT
YYEHHKOB, B TOM YHCIIC U HCCIEOBATEILCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBINA TOPTAT CO CCHUTKAMH
Ha 00pa30oBaTeNbHBIC CAUTHI [0 XUMUH.

8. www.periodictable.ru CoopHuk crareit 0 XUMHUYECKHX JIEMEHTaX, HILUTIOCTPH
9.http://files.school-collection.edu.ru
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