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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YpPOBHE CpeIHETo 001ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenogaBanus yaeOHOTO HpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit ®epepanun Ha mnepuoa 1o 2025 roma» (Pacmopsikenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OyUYeHWsI, BOCIIUTAHUS W PAa3BUTHS 00YUArOIINXCs CPEACTBAMU y4eOHOTO MpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, TOJy4aeMO€ BBITYCKHMKaMU  oOlIeo0pa3oBaTeabHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEH, TPHUCYIIUX IIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O0O0pa30oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOLINXCS HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEHEro OOIIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCUT CBOH BKJIaJ 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 CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMHUs KaK Hayka CO3HjaTellbHasl, KaKk Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M TNPHHIMIIAMHU CpPeAHEro oouiero obpa3zoBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B KHU3Hb COLMYyMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0Aa30BOM HAyKH: CHCTEMa 3HAHUHN 10 HEOPraHUYECKOW XUMHH (C BKIIOUEHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuayia U OOYCJIOBIIEHA HMCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCH(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEOPETHUYCCKHM MaTtepuan |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIMIETEOPETHUYECKHMX M METOJOJOTHYECKUX TO3UIIHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX NMPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YeIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHUIO YBaKEHHUS K IMpoIeccy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHATh €€ JJisl MOTOJHEHUS 3HAHUMU, pEelIeHuUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI /ISl MOHUMAaHUsI QUIOCOPCKUX UICH, TAaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHIl MEXAy HOBBIMU (haKTaMU U TEOPETHUYECKHUMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMON MO XUMHUU MOAXOJAbl K ONPEAENECHUIO COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX HJs MPUOOPETEHHS OTMbITa MPAKTUYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
HAa ypPOBHE cCpeaHero ooOmero oOpa3oBaHHs, TPU  OMNPEACICHUU  COJEPIKATEIBHOM
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHPOBOW KyiIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKoW MOAXOd K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUs IJVIaBHBIMM LEJIIMU HU3YYEHHUs NpeaMeTa «XUMHus» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHuMEe CHCTEMBl XWMHUYECKUX 3HAHWH KaK BaXXKHEHIICH COCTABIISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSTHS,
(yH1aMEHTalIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX [O3HAHUS BELIECTB U
XMUMHUYECKUX PeaKuil, HeOOXOIUMBIX U IPUOOPETEeHUS] YMEHU OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKHX SIBJICHUI, UIMEIOIINX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMI0/IeHneM IMpaBuwil 0e30MacHoro
00OpaleHus ¢ BEeCTBAMH.

Hapsiny ¢ 3tum, conepkaTesibHasi XapakKTepUCTUKA LeJIeN U 3a]1a4 U3y4EeHHs IpeIMeTa B
MporpaMMe Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTEMeHU OTAAETCS NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHus O0OydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSAMH aKTHBHOT'O MOJIyYEHHUs 3HAHUW U NPUMEHEHUS UX B PEAIbHOU JKU3HU I PELICHUs
MPaKTUYECKHX 3a]1a4.

B cBa3m ¢ »TMM npu u3ydeHMH MpeaMera «XUMHS» JOMHUHUPYIOLIEE 3HA4YE€HHE
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYHHYECTBY, CaMOCTOSITEJIbHOMY HPHUHATUIO TPAMOTHBIX PEIIEHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYalLIUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM,;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOILIUX YHUBEPCAIIbHOE 3HAUCHUE AJIsl PA3IMYHBIX BUJIOB JIEATEIBHOCTHU: PEUICHHUS MPOoOIeM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JESTEIHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TAKK€ A OLEHKH C
MO3UIMHA HKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpraHM3M 4Y€JIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYAIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSAMH, UCIIOJIB30BATh COBPEMEHHbIE MH(POPMAITMOHHBIE
TEXHOJIOTUH JUTS OMCKA M aHAINM3a y4eOHOM M HayYHO-MOMYASPHON MHPOPMALUN XUMHUYECKOTO
COJIEpIKaHNUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHM, IIOIMOJHCHUA OHCEPICTUUCCKUX PECYPCOB MU COXPAHCHUS IIPHUPOAHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalusX, CBA3aHHbBIX C XUMHWYCCKUMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctasisier 68 yacoB: B 10 knmacce — 34 yaca (1 yac B Hexemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHHUE B MOJIYYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METOJIbI M3YYEHHUsl BEIIECTB U MX MpEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELECTB MPU HarpeBaHu! (IJIaBjieHne, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Pl DTUIEH U MPOMUIIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 m metwnOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PEeICTaBUTENb AIKUHOB: COCTaB, CTpOeHue, (prU3nvecKre U XMMHUUECKUEe CBOMCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHble UCTOYHUKH YTIIeBOAOpoa0B. [IpupoaHbIil ra3 U momyTHbie HEPTSHBIEC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIyYEHUE ITUJIEHA U U3YyUEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opranu4eckne coeJuHeHUs

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHeie CBsI3M MEXKAy MOJIEKYJaMH CIIUPTOB. JleficTBHE MeTaHOIa U ATaHOJIA
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uenoBeka. [IpuMeHeHHWe TIiMIepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XHMMHYECKAE CBOWCTBA (PEaKIMM OKHCICHUS W BOCCTAHOBJICHHUS, Ka4eCTBEHHBIC PEaKIINN),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuUKANNN), TONydeHHe W mnpuMeHeHHe. CTeapruHOBas W OJIGMHOBas KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne xxupoB. buonornueckas posb )KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJEHHWE B MPUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNE U OMHCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KayeCTBEHHbBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pEaklUMd MO HU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha TMpuUMepe TIUIMHA). buomornyeckoe 3HaUYEHHE
aMUHOKUCIOT. [TenTumpl.



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

DKcIepUMEHTaIbHBIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUKU, CPelHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

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

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUM YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBa (OCIIKH, YTIIIEBOIbI, JKUPBI, DEPMEHTHI).

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

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOIYPOBHU. ATOMHBbIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrpeiesieHds JICKTPOHOB 10 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos JI. .
MenpneneeBa. CBs3b NEepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
anemeHToB JI. . MeHneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKas CBsI3b. BHIbI XMMUYECKOW CBS3M (KOBaJ€HTHas
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTENEeHb OKUCIEHN. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTie o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEILECTBA B PaCTBOPE.

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

Xumunueckas peaxkuus. Kiaccupukanus XUMUYECKUX pPEaKIUil B HEOPraHUYecKOl u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecHe. DakTOpbl, BIUSIOIIME HA COCTOSHHE XMMHYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

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

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCNEpPUMEHTAIBHBIE METOJbl M3yYEHHUs BEHICCTB M WX MPEBPAIICHUN: JTEMOHCTpAIUs
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

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

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoicTBa MeTawioB. CIUTaBhl METAIOB. DJIEKTPOXUMHUYECKUM psAJl HAMpPsDKEHUH
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
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIelicTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJIOYel, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO  TOJYYCHHS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUIECKHNE U MUHEPAJIbHBIC YI0OpEHUSI.

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

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaAMETHBIX CBA3€H MPU U3YyYEHHH OOIIeH M HeOpraHUYeCKOW XUMHH B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMoOaKTUBHOCTh, MOJIEKYJa, PHEPT€TUYECKUN ypOBEHb, BEIECTBO, TEIO, 00bEM, arperarHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

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

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOTIAaeMble, TOIUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpPHUANIOB, 3JEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 0opa3oBaHusl ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYIIMMHU IIEJOCTHOM CHCTEME XUMHYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATENIBHOW JEATENbHOCTH B COOTBETCTBUM C T'YMAHHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMHCSA CBOMX KOHCTHUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKEeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEIILHOCTHU MPH CO3/1aHUU YYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

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

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHUsS K MCTOPUYECKOMY M HAy4HOMY HAacJEIUI0 OTEYECTBEHHOMU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPy/a YUEHBIX U MIPAKTUKOB;



WHTEpeca M TIO3HABATEIBHBIX MOTHBOB B TMIOJYYCHHH M TIOCIEIYIOIIEM aHalIH3e
nH(OpMAIUY O IEPEAOBBIX TOCTHIKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;

CIOCOOHOCTH OILIGHMBATh CHUTYallMH, CBS3aHHbIE C XWMUYECKUMHU SIBICHUSAMHU, U
IPUHAMATh OCO3HAHHBIC PELICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPAaBCTBEHHBIE HOPMBI H
[EHHOCTH;

TOTOBHOCTH OILIGHMBATh CBOE TOBEJCHWE M TOCTYNKM CBOMX TOBApPHUINEH C TO3HMIUI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIECTBHIA ATHX MOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY M IICUXUIECKOMY 3I0POBBIO;

coOo/IeHNs TpaBMJI OE30MAaCHOTO OOpallleHus C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOH EATEIHHOCTH;

MOHWMaHUS [EHHOCTH TPaBWJI WHAWBHUIYAILHOTO W KOJUIGKTUBHOTO O€30IMacHOTO
MOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHHS TOCIEACTBUI M HENPUSTHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS aKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIICOBATEILCKON  NIEATETHLHOCTH,
0O0IIECTBEHHO TIOJIE3HOH, TBOPUYECKOH U APYrHX BUIAX JACATEITHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUYECKUX 3aJad COLHAJIbHOM
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 pe3ysbTaTaM TPYIOBOH eATEIbHOCTH;

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) K0JI0rH4ecKOro BOCIIMTAHUSA:

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;

OCO3HAHHUS HEOOXOAMMOCTH HCIIOIb30BAHMS JOCTUKEHUN XUMHH JUIS PELISHUsI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HQJINYMS PA3BUTOTO SKOJIOTUYECKOTO MBIIUIEHUS,, JKOJIOTHYECKOH KyJIbTYpbI, ONbBITa
NEATeNbHOCTH  SKOJIOTUYECKOM  HAalpaBJIEHHOCTH, YMEHHUS PpPYKOBOJCTBOBaTbCS HMHU B
MI03HABATEIbHON, KOMMYHUKAaTUBHON U COL[MAIbHON NMPAKTUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMHUPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM NMPaKTHUKH;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMoOHaTBFHOTO HAYYHOT'O MBIIIICHHS, CO3AaHUHU LEIOCTHOTO NPEACTABICHUS 00 OKpYXKaroIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHMM JJIsi COBPEMEHHOW LMBMJIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, MUIIEBOW M HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEIULMHBI,
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 OOBSCHEHHUS SBJICHUHM OKpPYXKAIOUIETO 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 JUISl pelIeHUs po0ieM
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 PE3YJIbTATbBI

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

3HAYMMBbIC i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCA MEXKIUCIUIUTHHAPHbIE
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUsl, SBJICHHUE, MPOLECC, CUCTEMa, HAyYHbIH (DAaKT, MPHUHIIMII, THUIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0ICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIbHOM KOMITETEHITUHN 00Y4arOIINXCS;

CHOCOOHOCTh ~ OOYyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE HCWCTBHUS B TO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU I€HCTBUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh W aAKTyallU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;



ONPENENATh LEIU JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HX JIOCTHXKEHMS,
COOTHOCHUTB PE3YJIbTATHI ACATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

HCII0JIb30BAaTh IPU OCBOEHUM 3HAHUM INPUEMBI JIOTMYECKOTO MBIIJIEHHUS — BBIIEISTH
XapaKTepHble MPU3HAKKM TMOHATHMM ¥ YCTaHaBIMBATh MX B3aMMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHITHS IS 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(DUKAITUHN BEIIECTB U XUMUYECKUX PEAKIINH;

yCTaHaBIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTpPOUTH JIOTUYECKUE PpACCYXKACHUS (MHIYKTUBHBIC, JEIyKTHBHBbIE, IO AHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTU M IPOTUBOPEUMS B PaCCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSTh B MPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MO/, MpeoOpa30BbIBATH MOJIEIbHBIE MTPEICTABICHHS — XUMUUECKUN 3HaK (CUMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHMYECKON peakuud — TMpU pelIeHUd Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh HAa3BAaHHbIE MOJEIbHBIE MPEACTaBICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUUECKHUX PEaKLUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTMPOBaHHBIE BOIIPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HaBBIKAMHM CAMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOII0OaTh 32 XOJIOM IMpoIlecca, CaMOCTOSITEILHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JESTEIIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pElIeHUs
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOrO COJep KaHusi, CHOpaBOYHbIe MocoOusi, pecypcbl HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTaBICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
uHpopMalny, HeOOXOAUMOM ISl BBIMIOJTHEHHSI YUSOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOIUIbI, PUCYHKH U APYTHUe);

UCIOJb30BaTh HAYYHBIH $3bIK B KadecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHpopMaluen: TPUMEHATh MEXNpeAMETHbIe ((hU3MYecCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, PopMyIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

UCIOJb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY J1€iCTBUAMM:



3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEJI0KEHHOM 3a4a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anu y4eOHOTO TMpoeKkTa W (HOPMYyIHpPOBATH BBIBOJBI 1O PE3YJIbTaTaM IPOBENEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHUSIMHU.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATEIIbHYIO JIEATEIbHOCTD,
ompezenss e€ Lenu U 3a/1ayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
IpeaiaraéMblii aaropuT™ ACWCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIOCOO UX PEIICHUs C YyYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUX;

OCYILIECTBJISITh CAaMOKOHTPOJIb CBOEW JEATEIbHOCTH Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTABJISAIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUH NPUPOIBI, B (OPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ady M DSKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTpPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
yIIAEBOAOPOIbI, KHCIOPOI M a30TCOJAECPIKAIINE COSAMHEHUS, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPTraHHUYECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKHX SIBJICHUHN, (PAKTOIOTUUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPTraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU EATETBbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKU MOHITHH, yCTaHABIUBAThH
MX B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTON, COKpanIéHHON) GopMysl OpraHMYeCKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OPMHUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAUICKHOCTh N3YYCHHBIX OPTaHUYECKHX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpENeNEHHOMY KIIACCy/TPyIIe COeIuHEHUN
(YrneBoopoabl, KUCIOpOJ W  A30TCOJEpXKAIUE  COCIAMHEHHS, BBICOKOMOJIEKYISPHbIC
COCJMHEHUs), JaBaTh MM Has3BaHMA N0 cucremarndeckoi Homenkinatype (IUPAC), a takxe
MIPUBOJIUTh TPUBUAIBHBIC HAa3BAHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITHIJICH, MPOTIIICH,
alleTUIICH, STHJICHIJIHMKOJb, TJIHLUEPUH, (eHod, (GopmanmbAeru, ameTaibIeru], MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KHUCIIOTa, TJIIOK03a, (PpYyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OINPEACIATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYCCKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHSI TPHMEHSATH TOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYIEeCKHX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPaHEHHS MaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKHE W
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHWYECKHX BEIIECTB
(MeTaH, STaH, STWJICH, MPONWJICH, ameTWwlIeH, OyraameH-1,3, MermnOyramueH-1,3, OeH3o0,
METaHOJI, STaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (EHOJ, aleTaNbIeTH1, MypaBbuHas U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, [eJUTI0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH yYPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYCCKHUX PEAKIHHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO  CHIPHS
(HedTh, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH W MPAKTHUUECKOE MPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS [0 XMMHUYECKUM YpaBHEHUSIM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(OpMUPOBAHHOCTh YMEHUN BJIJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU MpPH M3YYCHUM BEIIECTB M XUMHUYECKHX SIBICHUI
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOW U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XMMHUECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJIYYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMU OPraHMYECKUX BEILIECTB, JIeHATypauus OEIKOB Mpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHny ¢ BelIeCTBaMU U JTa0OpaTOPHBIM OO0OpYIOBAaHUEM, TIPEICTABISTh PE3YIbTAThI
XMMHUYECKOTO DJKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUd |
(hopMynHUpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOMIOAATh MpaBHJa SKOJOTUYECKU I1eJIecoo0pa3HOro
MOBEACHUS B OBITY W TPYIOBOH JEATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBS U
OKpYKaroIlel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHUS HA YKUBHIE OPTraHU3MBI



ONPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cMmbica mnokasarens [IJIK, noscHaTe Ha
IpUMEpax CIOCOObl YMEHBIICHUS U NPEAOTBPALICHUSI UX BPEAHOTO BO3JICHCTBHS HA OPraHU3M
YEII0BEKA;

JUIsL OOYy4YaloIIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYYArOIIUXCSA: YMEHHE HCIOJIb30BaTh pelbeHO-
TOYEYHYIO cucteMy 06o3HaueHui JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuueckas XUMUs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUN: O XWMHYECKOW COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
perieHusT TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAS, METaJUTMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pEeIIETKAa, THUIIBl XWMHYECKHMX  PEaKUHUi, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJUTUYECKAs IUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOM  peaklMH, XHMHUYECKO€ paBHOBECHE); TEOPMM U  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHMsI W IPEBPALICHUS SHEPIHMU MPU XUMUYECKUX
peaknusix), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE IIOHMMAaHMS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJICHH,
(bakToNOruuecKrue CBeJICHUSI O CBOWCTBAX, COCTaBE, MOJYyYEHUH M OE30MaCHOM HCMOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKON IEATEIILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIC MPU3HAKU MOHSITHM, YCTaHABINBATh
MX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU ONHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHU;

chOpMUPOBAHHOCTh YMEHUU HCMOJIb30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
VIJIEKUCIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHash W3BECTh, MUThEBAs cOJa, MUPUT U
ApyrHe);

chOpMUPOBAaHHOCTh YMEHUH OMPEENsATh BaJICHTHOCTh U CTETIEHb OKUCICHHS] XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSIX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHHUSIX, TUIN KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BEI[eCTBA (ATOMHAs, MOJIEKYNspHasi, WOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATHh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUN (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCUIBI, COJIH);



chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MenpgeneeBa ©  JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

Cc(OPMHUPOBAHHOCTh YMEHHH  XapaKTEpU30BaTh AJIEKTPOHHOE 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 H3MEHEHHUSI CBOWCTB XMMHYECKHMX 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, MOJATBEPKIATh CYIIECTBOBAaHUE
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, TEMIOBOMY J(Q(EeKTy peakluu,
M3MEHEHHUIO CTETNEeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTABIIATh YPaBHEHHS PEaKUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YyYUThIBasl YCIOBHS, MPU 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 YMEHUH PACKPBHIBATh CYIIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHHs XMMUYECKOTO0 PaBHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llaTensbe);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTb XUMHUYECKHE IMPOLIECCHI, JieXkKallhe B
OCHOBE MPOMBIIIJICHHOTO MOJIyYE€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTD
Mpe/cTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHLHUIAX U IKOJOTUYECKUX MpoOIeMax 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 COOJIIOAThH MpaBuila MOJb30BAHUS XUMUYECKOW MOCYIOH 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
(pa3noxeHHe TeEpOKCHJAa BOJOpPOJa B TPUCYTCTBUM KaTalu3aTropa, OMpEeAETeHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE peakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHUKHU
0€301MaCHOCTH NPpH 0OpallleHNH C BELIECTBAMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT



pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3almuch ypaBHEHHH COOTBETCTBYIOIIUX
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);

Cc(OPMHUPOBAHHOCTh YMEHHMH COOJIIOJATh TpaBWJIA SKOJIOTUYECKH IIeJIeCO00pa3HOTOo
MOBEACHHUA B OBITY U TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpe/eNIEHHBIX BEUIECTB, MOHMMAas cMblca nokasarens [T/IK, nosicHsITh Ha nmpumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

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

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3pen 1.

Crpoenne atoma

11

Beoansii HHCTPYKTAXK o Tb.
Oco0OeHHOCTH  Kypca  OpraHH4ecKou
XUMHH. Tb npu pabote c
OpraHNYeCKUMHU BEI[ECTBAMHU.
[lepcnekTuBBl PAa3BUTHS OpPraHUYECKOMN
XMMHM  Ha  COBPEMEHHOM  JTare.
XapakTepucTUKa XUMHUYECKHX CBSI3€ B
OpraHMYECKHX BellecTBax. B3aumuoe
BIMSHUE  aTOMOB B MOJIEKyJax.
KauecTBeHHOE oOmpeneneHne yriepoaa,
BOJOpOJa M XJIOpa B OPraHUYECKUX
BenlectBax. Pagukan u gpyHkuuonanbHas
Ipylna B OPraHUYECKUX BELECTBaX.
Bnusiane pasuKaloB U
(hYHKIMOHAJILHBIX TPYII HA (PU3UUECKHE
U XUMHUYECKHE CBOMCTBA OPraHUYECKUX
BEILECTB.

Hroro 1o pasaciy

4

Pa3nes 2. XuMu4yecKknii IKCIIEPUMEHT B OPraHM4YecKOi XUMHH

2.1

Hpe,[[eJ'ILHLIe YrJieBOAOPOAbl — AJIKAHBI

2

2.2

HCHpeI[eJ'ILHLIC YIIJICBOOOPOAbI: AJIKCHBI,
AJIKaJUCHBI, aJIKNHBI

6




2.3 ApoMaTudecKue yrieBoa0PO bl 2 1
94 [TpupoaHbIe HCTOYHHUKH YTICBOJIOPOIOB U 1
' ux nepepadboTka
2.5 Crnuptsl. DeHon 3 1
Anbnerunbl. KapOOHOBBIE KUCIIOTHI
2.6 P 5 2,5
CnosxHble 3¢upsl
2.7 YrineBoas 3
2.8 AMUHBI. AMHUHOKHCITOTHI. benkn 3
Wroro mo pazueny 25
Pazgen 3. Xumuyeckune peakuuu
Knaccuduxarus XUMHAYECKHUX
peakuuii B OpraHMYeCcKOM XHWMHUHU Ha
OCHOBE OOIIMX Ui BCEX peaklHii
MPU3HAKOB: CTPOGHHE M  COCTaB
HCXOJHBIX M KOHEYHBIX MPOJIYKTOB;
3.1 U3MEHEHUE  CTEMEeHENd  OKMCIEHMs 3 1
pearupyomux — YacTHUI;  TEIIOBOM
ahdexT peaknuu; ee oOpaTUMOCTh U
T.11. CKOpOCTh XMMHUYECKUX PEaAKIUM.
3aBUCHUMOCTh CKOPOCTH PEAKIHH OT
pa3IuYHbIX (DaKTOPOB.
Utoro no pazneny 3
Pe3epB 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 12,5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. Beenenue
Brenenue. Th mipu padoTe ¢
11 HEOPraHMYECKUMH U OPraHUYECKUMU 1
BeIlleCTBAMU
Hroro no pazneny 1
Paszpnen 2. Xumuyeckne peakuuu. XMMHYECKUN IKCIIEPUMEHT
2.1 Mertanibl 2
2.2 Hemeranms
CBs13b HEOPraHMYECKUX U OPTAHNYECKUX
2.3 3 1 1
BEILIECTB
Hroro mo pazgeny 18
Pasznen 3. Xumunueckuii pemeOHUK
3.1 XUMHUYECKUHN pereOHuK 10
Utoro no pazneny 10
Pa3pen 4. I'enernyeckasi cBA3b B XUMHH
4.1 [eHeTHYECKAs CBA3b B XUMHUH 4 1
Wroro no pazgeny 4
1

Peseps




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero HU3y4YeHUs o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Brenenue. OcobeHHOCTH Kypca

1 oprannueckoit xumuu. Th npu padore ¢ 1 8.09.2023
OpraHUYECKUMH BEIIECTBAMU
XUMHYECKUE CBSA3U B OPTaHUUYECKUX

2 BCIIIECTBAX. 3aBHCHUMOCTE CBOVICTB BCIIICCTB 1 15.09.2023
OT MX COCTaBa U CTPOEHUS
[Ipaktuueckas padota Nel «Onpenenenue

3 KauC€CTBCHHOTI'O COCTaBa OpraHNn4cCKOro 1 1 22.09.2023
BEILIECTBA»
Panukan u QpyHKumoHabHas rpymna B

4 OpraHMYEeCKHUX BELIECTBAX 1 29.09.2023
Knaccudukanus opraHM4ecKux BEIIECTB.

5 Homenknarypa 1 6.10.2023
OO01Ire XMMUYECKUE CBOMCTBA U MOJIy4eHUE

6 MpeAeSIbHBIX OPraHMYEeCKUX COSMHEHUN 1 13.10.2023
JlaboparopHas pabota Nel «KauecTBeHHBIE

7 1 1 20.10.2023

PCaKMu Ha OIMPECACICHUC aJIKAHOB»




O01IMe XUMHAYECKUE CBOMCTBA

8 HEIpeeNbHbIX OPraHUYECKUX COEIMHEHUN 27.10.2023
[lonyuenue HenpeaeNbHBIX OPraHUYECKUX

9 coeIMHeHui 10.11.2023
JlaGoparopusblit onbiT Ne 1

10 «B3aumoselicTBre aTUIIEHA C OPOMHOM 0.5 17.11.2023
BOJION»
JlaGoparopHblii onbIT Ne 2

11 «B3anmoercTBUE 3TUIIEHA C PACTBOPOM 0.5 24.11.2023
MepMaHraHaTa Kajius» ’
OO01ue XuMHUYECKUE CBOMCTBA U MOJTyYeHHE

12 apoOMaTUYEeCKHUX YIJIeBOJOPOOB 1.12.2023
I'eHeTHuecKas CBsI3b MEXAY NPEIEIbHBIMU

13 U HETIpe/leIbHBIMA OPraHU4eCKUMU 8.12.2023
COEJJMHEHUSIMU

14 Pemenne pacueTHsIx 3a1a4 15.12.2023
OO0111e XMMHUYeCKHe CBOMCTBA U MOJIyYeHHE

15 KHUCJIOPOACOAEPIKAILUX OPraHMYECKUX 22 12.2023
COEUHEHNN
JlaGopatopHas padorta Ne 2 «KadyecTBeHHBIE

16 peakuuu Ha ONPENEICHUE albACTUA0BY» 1 29.12.2023

17 Omnpit Ne 1 «CpaBHeHue Temneparypsl 0,5 12.01.2024




KHUIICHUA OJHOATOMHBIX CIIUPTOB»

OmbiT Ne 2 «CpaBHEeHHE TeMIIEpaTyp

18 KHUIICHUS ©30MEPOB)» 0,5 19.01.2024
Omnpit Ne 3 «M3yueHue ncnapeHust

19 OPraHUYECKUX BEIIECTBY» 05 26.01.2024
JlabopaTtopusbiit onbIT Ne 3 «OnpeneneHue

20 OJICKTPOIIPOBOJAHOCTU pH pacTBOpa 05 2.02.2024
YKCYCHOM KHCIIOTBI»
JlabopaTtopusbrit onibIT Ne 4 «3ydenne cuitbt

21 OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT) 0,5 9.02.2024
JlabopaTtopnas padora Ne 3 «Pemienue

29 AKCIIEPUMEHTAIILHBIX 3a/1a4 Ha 1 16.02.2024
pacro3HaBaHUE OPraHUYECKUX BEIIECTBY
OO0mue XuMUYECKHE CBOMCTBA U TIOJTy4YEHHE

23 a30TCOACPIKANTUX OPTAHUYECKHIX 1.03.2024
COEeqUHEHNN
JlaGopaTtopHas pabora Ne 4 «Bnusaue

24 TEMIIEPaTyphbl HA CBOHCTBA OETIKOBY 1 15.03.2024
I'enetnueckas cBsI3b MEXKAY KlaccaMu

25 OpraHUYECKUX COCAMHEHUN 22.03.2024

26 DepMEeHTHI U BUTAMUHBI 5.04.2024

27 JlaGopatopHas pabdota Ne 5 «Bnusiaue 1 12.04.2024




AKTHBATOPOB U MHIMOUTOPOB Ha PaboTy
(hepMeHTOBY»

Jlaboparopuas padota Ne 6 «KadecTBeHHas

23 peakiusi Ha BATaMUH A» 1 1 19.04.2024
JlabopaTtopnast pabota Ne 7

29 «KonnuecTBeHHOE OMMpCACIICHNEC BUTaAMUHA 1 1 26.04.2024
P B gae»
Knaccudukanus XuMuuecKux peakuuii B

30 OpraHN4YeCKON XUMHUHU 1 3.05.2024
CKOpOCTh XMMHUYECKUX PEAKIIHiL, €€

31 3aBUCHUMOCTB OT Pa3JINYHBIX (PaKTOPOB 1 10.05.2024
JlabopaTtopnas pabora Ne 8 «3aBUCHMOCTh

32 CKOPOCTH pC€aKIMU OT KOHOCHTpalunu 1 1 17.05.2024
pearupyroumux BeIeCTB»

33 Pezeps 1 24.05.2024

34 Pezeps 1 31.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I 34 12,5

I[TPOTPAMME




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI pecypest
Brenenue. Th mipu padoTe ¢
1 HEOPraHMYEeCKUMHU U OPraHUYECKUMU 1
BEIL[ECTBAMU
2 OKHCAUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKITIHI 1
3 OKHCAUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKITIHI 1
Jlabopatopnsbiit onbIT Ne 1 «3menenue pH B
4 X0/ OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX 1 0,5
peakuuin
5 MerTo1 351eKTpOHHOTO OanaHca 1
6 MerTo1 351eKTpOHHOTO OanaHca 1
7 DIIEKTPOJIN3 1
8 Onekrponns 1
Jlaboparopnas pabota Ne 1 «DnexkTponus
° BOJTHBIX PACTBOPOB JIEKTPOIUTOBY» . L
10 IMaoponns 1
JIaGopatopHas pabota Ne 2 «'maponn3
11 1 1

HCOPraHNYCCKUX BCIICCTB»




Jlaboparopusrii ombiT Ne 2 «Illenounoit

12 0,5
TUPOJIU3 STUIIALIETaTa
KauecTBeHHbIE peakIIuy HEOPraHUYECKUX U

13
OpPraHUYECKUX COCAUHEHUM.
KauecTBeHHbIE peakIIui HEOPraHUYECKUX U

14
OpPraHUYECKUX COEAUHEHUM.
[IpaxTnueckas paborta Ne 1 «Pemenue

15 SKCIEPUMEHTAJIbHBIX 33a4 Ha paclio3HaBaHUe 1
HEOPraHMYECKUX BEIIECTB»
[IpakTnueckas pabota Ne 2 «Pemenue

16 SKCIEPUMEHTAJIbHBIX 33a4 Ha paclio3HaBaHUE 1
OpPraHUYECKUX BEIIECTB»

17 Peakiun nonHoro oomeHa
Jlab6opaTtopHsbiii onbIT Ne 3 «CuibHBIC U

18 0,5
ci1abble ANIEKTPOIUTHI
JlaGopaTtopusbiii onbIT Ne 4 «B3aumoelictBue

19 y y 0,5
TUAPOKCUAA Oapus ¢ CEPHOM KUCIOTOM»
MaccoBas 101 BEeIIeCTBa B CMECH WJIH B

20
pacTtBope

21 PacueTsl 10 TEpPMOXUMHUUECKUM YpaBHEHUSIM

22

PacdeTsl Mmacchl BelllecTBa UM o0beMa raza




Pacdets! o xumMudyeckum popmynam u

23 1
YPaBHEHUSAM
Pacyersl o xumudeckum Gopmyrnam u

24 1
YpPaBHEHUSAM
Pemenue 3aga4 Ha HAXOXKICHUE TPOLIEHTA

25 1
BBIXOJIa TPOJAYKTA PEAKIINHU

26 Pemrenne kKoOMOMHUPOBAHHBIX 3a/1a4 1

27 Pemenne KoMOMHMPOBAHHBIX 33124 1

28 Pemenue 3a1a4 NOBBIIEHHOM CIOKHOCTH 1

29 Pemenue 3a1a4 NOBBIIEHHOM CIOKHOCTH 1
I'eneTnyeckas cBsI3b MEXKIY KJIacCAMHU

30 . 1
HEOPraHUYECKNX COCANHEHUN
['eneTnyeckas cBsI3b MEXKIY KJIaCCaMU

31 . 1
OpPraHUYECKUX COECIMHEHUM
['eneTnueckas cBsI3b MEXKIYy KiIacCaMU

32 HEOPraHUYECKUX U OPraHUYECKUX 1
COEIUHEHNN
['eneTnueckas cBSI3b MKy KilIaCCaMU

33 HEOPraHUYECKUX U OPraHUYECKUX 1
COEIMHEHUI

34 Peszeps 1




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 10 kmace/ Tabpuensia O.C., Octpoymos U.T'., CiankoB C.A., AKIHOHEPHOE
obmectBo «M3marensctBo «IIpocBernieHne»
» Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos U.T'., Ciankos C.A., AKIIHOHEPHOE

obuiectBo «M3narenscTBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [IOK






