[Ipunoxenne OOII COO MBOY
COLI Ne 26 ¢. KpacHOKyMCKOTO
ITpuka3s ot 30.08.2024 r. Ne 390

PABOYAS TPOTPAMMA
(ID 5825417)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10 — 11 xmaccos

c. Kpacnokymckoe, 2024 r



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,
COTPYAHHMYECTBY, CaMOCTOSITEJIbHOMY HPHUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLIUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM,;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOILIUX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUJIOB JIEATEIBHOCTHU: PEUICHUS MPoOIeM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JESTEIHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TAKK€ A OLEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX 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 MMOTPEOHOCTSAMH, UCIIOJIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JUTS OMCKA M aHAINM3a y4eOHOM M HayYHO-MOMYASPHON MHPOPMALUN XUMHUYECKOTO
COJIEpIKaHNUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble 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
MMpHUPOAOIIOJIB30BaAHM, IIOIMMOJIHCHUA OHEPICTUUCCKUX PECYPCOB KU COXPAHCHUSA IIPHPOAHOIO
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, CBA3aHHBIX 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, cocraisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHHUE B MOJIYYECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHennit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

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

DKclepuMEHTaAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HaONIOIeHHe U ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHne, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH W 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHUE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAZl. DTUIIEH W MPOMUJIEH — MPOCTEUIIINE
MPEJICTaBUTENIN aAJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckKue ceolcmea (Peakyuu 2aio02eHUpo8anus U HUMpPOBAaHUs), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBsS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JIMuHbIM KjlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBII yroJsib U IPOIyKThI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE 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 M3 MCXO/IHBIX BEUIECTB WM POAYKTOB PEaKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbie CBS3M MEXKIy MOJIEKyJIaMH CIIUPTOB. JlelCTBHE MeTaHOIa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. lIpuMeHeHue riauuepuHa u
ATHIICHTJTUKOJISL.

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

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NUECKUE M XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KHCIIOT, PEeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CHOKHBIX FPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MpPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (U3NYECKHe U XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U 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 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHUMHH

XuMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHas 000JI0YKA.
DHepreTUUeCKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JEKTPOHOB [0 OpOUTAIAM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX NEPUOJIOB.
DneKTpoHHask KOH(UTypalus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepmoanueckoil CHCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB
II0 TpyNnam M rnepuojaM. 3HaueHHe NEPUOANUECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BuAbl XMMHYECKON CBsI3UM (KOBaJIEHTHAas
HEMoJIsIpHasl W TOJIApHas, MOHHAs, MeTaljnueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEHb OKUCIEHUS. VIOHBI: KATUOHBI U AHUOHBI.

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

[lonsiTHe o aucnepcHbIX cucTtemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPbL. MaccoBas 10415
BEILECTBA B PaCTBOPE.

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

Xumunyeckass peakius. Kiaccupukanus XUMUYECKMX pPEaKkIUil B HEOPraHMYeCKOW H
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecHe. MDakTOpbl, BIUAIOIIME HA COCTOSHHE XMMHUYECKOTO DPABHOBECHS.
[Ipunnun Jlelllarense.

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

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCHEPUMEHTATBHBIE METOJbl HM3yYeHHUs BEIIECTB M WX MPEBpAIICHUMN: JIEMOHCTpAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
71ab0paTOpHBIX OMBITOB (pa3jioKeHHe MepoKCHIa BOJOPOAAa B MPHUCYTCTBHM KaTaliu3aTopa,
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 YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa W 0COOEHHOCTH CTpoeHHUS aTOMOB. Du3MUecKHe CBOWCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOACOACPKAIIUX KUCIOT, BOJIOPOIHBIX
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 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.

O6mue crocoObl MoMy4YeHHst MeTauioB. [IpruMeHeHrne MeTalIoB B OBITY U TEXHHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOI€CTBUE THUIPOKCHAA ATIOMHUHHS C PACTBOPAMHM KHUCJIOT U IIEJIOYel, KauyeCTBEHHbIE
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacuéTbl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAaxX IO3HAHUSA BEIIECTB M XUMHYECKHX
peaKkuum.

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

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

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

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaMETHBIX CBA3€H NMpU U3ydeHUH 00IIel M HEOpraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (DaKT, THUIIOTEe3a, 3aKOH, TEOpHUs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEILECTBO, TENO, 00BEM, arperaTtHoe
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, rOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOIUMHUCS
IIPOrpaMM CpeiHero oouiero oopasoBanus (JIMYHOCTHBIM, METAIIPEAMETHBIM U IIPEJAMETHBIM).

Hayuno-meTroanueckoil 0CHOBOM AJisi pa3paOOTKH IUIAHUPYEMBIX PE3y/lIbTaTOB OCBOEHHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOW TPaKIAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI 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 TIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IpaXXJIaHCKOTO OOIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMHM U HpPaBUIAMU IOBEIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JUYHOCTH  oOywaromuxcs.JloCTH)KeHHEe  JIMYHOCTHBIX — pe3yJbTaTOB  OCYILECTBIIAETCS B
COOTBETCTBUU € paboueil mporpaMMoil BOCIIMTAHUS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY M NPaBONOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATENILHOCTH MPH CO3JIaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M M03HABATENbHBIX 33/1a4, BHIIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

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

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4yHOMY HACJIEJUI0 OTEYECTBEHHOU
XUMUHY;



YBOKEHHS K MPOIIECCY TBOPUECTBA B O0JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTMIKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSIHHOTO TPY/ia YUYEHBIX U MPAKTUKOB;

WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TMOCIEAYIOIIEM aHaIHn3e
WH(OPMAIIAN O MTEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYaIlMH, CBS3aHHBIE C XUMUYCCKHUMH SIBIICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBHIA ITUX MOCTYITKOB;

4) popMHpOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M 0Oe30macHoro obpasza JKHU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TMpaBmWJI OE30MacHOTO OOpaIIeHUs] ¢ BEIIeCTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATSIIHBHOCTH,

MOHMMAHKS [EHHOCTH TPaBWJI WHIWBHAYAILHOTO M KOJUICKTHBHOTO O€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS AITKOTOJI,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIIEI0BATEIbCKON JIeATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUH MPaKTUUYECKUX 3aJady COLUAIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lnyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaJbHOM TpaekTopuu oOpa3oBaHMUs,
Oyxayuieil mpodeccu U peaau3alnui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11€J1eCO00pa3HOro OTHOIICHUS K MPUPOJIe, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTUKEHUM XUMUU JUIsl PEIICHUs BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS JEHCTBHUI, MPHUHOCSIIMX BpEJ OKPYXKarollel MpUpOJHOUN cpene,
YMEHHUsI TIPOTHO3MPOBATh HEOIArONpUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHS MpPEeaIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4YUs PAa3BUTOTO HSKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYphI, OIBITA
NESITENFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOHuH;



7) HEeHHOCTH HAYYHOT O MO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLUIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MTPaKTUKU;

MOHMMAaHUS CHeuu(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOIO MPEACTaBIEHUS 00 OKPYKAIOILEM
MHUpE KaK O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
T'YMaHHCTUYECKON HANpaBIEHHOCTH M BAXXHOH POJIM B CO3JaHUU HOBOW 0a3bl MaTepUAILHOU
KYJIbTYpbI, PELICHUH IT100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPya U AKOJIOTMUecKd KOM(POPTHOM KM3HU Ka)KJ0TO 4jieHa
o0l11ecTBa;

€CTECTBEHHO-HAyYHONM TI'PAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXAIOUIEro MHUpa U MPOUCXOISAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B pEAIbHBIX KU3HEHHBIX CUTYALIUX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEILCKON NesITeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pasduyHbIX cdepax mpodecCHOHATBHON
NeSITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

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

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexnpeaMeTHBIE) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIIKE [[EIIOCTHOCTh HAyYHOH KapTHHBI MHpa
U crienu(puKy METOI0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIeCTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (haKT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0ACHEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CHOCOOHOCTh ~ OOy4arolMXcs  KCMOJb30BaTh  OCBOEHHBIE  MEXAMCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE HCWCTBHUS B TO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU ACHUCTBUSMM.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE e CTBHS:



CaMOCTOATENIBHO (OPMYIUPOBAaTh M AaKTYaJIM3UPOBAaTh MpoOIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpENeNATh LN ACATENIbHOCTH, 33JaBas MapaMeTpbl M KPUTEPUU HX JOCTHIKEHHS,
COOTHOCHTD PE3YJIbTAThl ICATEILHOCTH C OCTABICHHBIMU IIETISIMH;

WCIOJb30BaTh MPU OCBOCHHHM 3HAHWHA NPUEMBI JOTHYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIUE MOHITHS U151 OOBSICHEHUS OT/ICIBbHBIX ()aKTOB U SIBIICHUI;,

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KiIaCCU(DUKAIIUH BEIIECTB U XUMUYECKUX PEAKIINH;

yCTaHaBIIMBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOHTH JIOTUYECKHE PACCY)KICHHsSI (MHIYKTUBHBIE, JCIyKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOUYCHHS;

MPUMEHSATH B TMPOIecCce MO3HAHMSA, UCIOJIb3yeMble B XUMUHU CHMBOJHMYECKHE (3HAKOBHIC)
MOJIENH, TIPE0OpPa30BBIBATH MOJICITLHBIE TIPEICTABICHUS — XUMUYECKHIA 3HAK (CHMBOJT) 2JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOW peakuu — TPU PEHICHHH Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 3a/1a4, NMPUMEHSATh Ha3BaHHBIE MOJCTHHBIC TPEICTABICHUS
IUTSL BBISIBIICHHS XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbI€e MCCJIEA0BATENbCKHE TeHCTBUSI:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEaAKIINH;

dbopMynmHpoBaTh TENM W 3aJadd  MCCICIOBAHMWS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B KaUeCTBE WHCTPYMEHTA TO3HAHHS M OCHOBHI
17151 pOPMUPOBAHUS THITOTE3BI IO TIPOBEPKE MPABIWILHOCTH BBICKa3bIBAEMbIX CYXKICHHIA;

BJIAJECTh HAaBBIKAMHM CaMOCTOSITEIBHOTO IUIAHMPOBAHHMSA W TIPOBEJCHUS YUECHHUYECKHUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIONATh 3a XOZOM IPOIecca, CaMOCTOSTEIBHO
NPOTHO3MPOBATh €ro pe3yinbTaT, (OpPMYyIHpPOBaTh OOOOMICHHWS W BBIBOJBI OTHOCHUTEIHHO
TOCTOBEPHOCTH PE3yJIbTATOB MCCIIEIOBAHMS, COCTABIATE OOOCHOBAHHBIN OTUYET O MPOJICIIAHHOM
pabore;

IpUOOpETaTh OMBIT YYEHUYECKOW HCCIeIOBATEILCKOW W MPOEKTHOH AeATEeNIHbHOCTH,
HPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METO/OB pPELICHUS
MPaKTHYECKHUX 33]1a4, TPUMEHEHHUIO Pa3JINYHBIX METO/IOB MO3HAHMSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PA3NUYHBIX HCTOYHHMKAX HMH(OpMAaUWU (HAYYHO-TIOMYJspHAs
JIUTEpaTypa XMMHYECKOTO COJEpXKaHWs, CHpaBOYHbIE MocoOus, pecypcsl MHTepHeTa),
aHATM3UPOBATh WHQPOPMAIMIO PA3JIMYHBIX BHUIAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OLIEHMBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTB;

(bopMynHpOBaTh 3ampoChl M NPUMEHATH Pa3lIMuHbIE METOJbI NPHU MHOMCKE U OTOOpe
uH(pOpMaIy, HeOOXOJUMOM IS BBITIOJIHEHUS YUeOHBIX 3a1a4 ONpeeIEHHOTO TUIIa,

NpUOOPETaTh OMBIT MCIOJB30BAHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIBbHYIO (POpMY MpeAcTaBiIeHUss HHPOPMALUHU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIM $A3BIK B KayecTBE CpeACTBa Npu paboTe C XUMHUYECKOH
uHbopManuei: NPUMEHATh MeEXIpeAMeTHbIe ((pU3MUYecKue W MaTeMaTH4YecKHe) 3HaKd U
CHUMBOJIBI, POPMYJIbI, a00peBUaTypbl, HOMEHKIIATYPY;

UCIOJb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISATHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:



3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IMPE3EHTALMENl Pe3yJabTaTOB I03HABATEJIBHOM JESTEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anyu y4eOHOTO MpoekTa U (HOPMYITHPOBATH BBIBOJBI IO PE3yIbTaTaM HPOBEAEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHUSIMHU.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO [MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompezenss €€ Lenu U 3a/Jadd, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH 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 XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTM Ha OCHOBE CcaMOaHalu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHbie pe3yabTaThl 0OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIJISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpPA, POJM XUMHUHU B TMO3HAHUU SIBJICHUM TpHUpOnbl, B (OPMUPOBAHUU
MBIILJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTpPOHHAst 000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENIHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJSPHBIH 00BEM, YIIEpOIHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHUYeCKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKAlllue B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
CocTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOILME MOHITHS IIPU OMMCAHUN COCTaBa, CTPOCHHUS U
MpeBpaIeHUN OPraHUYeCKUX COETUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUUM XMMHUYECKUX PEaKUUi, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BELIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 MX COCTaBy M CTPOCHHUIO K OINpeNeN€HHOMY KIAcCy/Tpylme COeAnHEHHM
(YrneBoopoabl, KUCIOpOJ W  A30TCOJEpXKAIUE  COCIAMHEHHS, BBICOKOMOJIEKYISPHbIC
COCJMHEHUs), JaBaTh MM Has3BaHMA N0 cucremarndeckoi Homenkinatype (IUPAC), a takxe
MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACIHHBIX OPraHUYECKHX BEIIESCTB (ITHJICH, MPOTIIICH,
alleTWICH, STHJICHTJIMKOJb, TJIHLUEPHUH, (eHOJd, (QopManmbAeru, ameTaibIeru], MypaBbHHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KHUCIIOTa, TJIIOK03a, (PpYyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACTATh BHIBI XUMHUYECKOW CBS3H B OPraHUYCCKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

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

COPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (HUIMUECKUE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHWYECKHX BEIIECTB
(meTtaH, aTaH, ATWICH, MPONWIEH, areTwieH, OyramueH-1,3, merunOyraamen-1,3, OeH3zo,
METaHOJI, dTAaHOJ, ITUJICHTJIUKOIb, TIINIEPUH, (EHOJ, aleTalbIerul, MypaBbuHas U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, [eJUTI0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYCCKUX pEakIuid ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS XapaKTePU30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPhS
(HedTh, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH W MPAKTHUUECKOE MPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Macchl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEILIECTBA HJIM MPOAYKTAa PEAKIMH MO W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

chOpMUPOBAHHOCTh YMEHUMN BJIA/IETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX Hay4HOTO
MO3HAHUS, MCHOJb3YeMbIX B XWMHUU MpPH M3YYCHUHM BEUIECTB U XUMUYECKUX SBJICHUHN
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOJIIOIATh MpaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKUX BEIIECTB MPU HArpeBaHUU, MOJYUYCHHE STUJICHA M U3YYEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIIMM OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHnu ¢ BellecTBaMHU M J1abopaTOpHBIM O00OpPYIOBAaHUEM, MPENCTABIATH PE3YIbTATHI
XMMHUYECKOTO DJKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUd |
(hopMynUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATh XHUMHUYECKYI0 HH()OPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKH 1EJIecO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOH JEATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBS U
OKpYKaroIlel MPUPOIHON cpedpl, 0CO3HABaTh OMACHOCTh BO3ACUCTBHS HA JKUBBIE OPraHU3MBbI



ONPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cMmbica mnokasarens [IJIK, noscHaTe Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJAHOTO BO3JCHCTBUSA HAa OPraHU3M
YEII0BEKA;

Uil OOYy4YaloOUIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHUE NPHUMEHSATH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUIL  CIETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-
TOYEYHYIO cucteMy 06o3HaueHui JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.

11 KJIACC

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

c(hOpMUPOBAHHOCTh TPEJICTABICHUN: O XWMHUYECKOW COCTaBIISIOMIEH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOUW st
perieHusT TMPaKTUYECKUX 3a/ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCIICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKasi  peIETKAa, TUIIBl XMMHYECKUX  pEaklMil, pacTBOP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, AIEKTPOJUTUYECKAs IUCCOLMALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XMMHYECKOM  peaklHH, XHUMHYEeCKO€ paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoauueckuii 3axkoH J[. WM. MeHnneneeBa, 3akoH
COXpAHEHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHMsI W IPEBPALICHUS SHEPIHMU MPU XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalMe B OCHOBE IIOHMMAaHMS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJIICHH,
(akToNoruuecKue CBeIeHUsI O CBOMCTBAX, COCTaBe, MOJYyYCHUH M OE30MacCHOM HCIOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUECKON IESATEIIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUIl BBISIBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHH, yCTaHABINBATh
MX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLCHUI;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BATh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BelIECTB M YpaBHEHUH XHMUYECKUX PEAKIUi, CHUCTEMaTHYECKYI0O HOMEHKIATYpYy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEENsATh BaJICHTHOCTh U CTETIEHb OKUCICHHS] XUMUYECKHIX
AIIEMEHTOB B COEIMHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOJHAs) B COCAUHEHHUSIX, TUI KPUCTAIITUYECKONW PEmIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYNspHas, MOHHAs, METAIJIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIIE)KHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUN (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJLTblI, OKCUJIbI, OCHOBAHMSI, KHCIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);



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

cOPMHPOBAHHOCTh ~YMEHUH  XapaKTepuU30BaTh AIEKTPOHHOE 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 CBOMCTB XMUMHYECKHMX JJIEMEHTOB U HX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

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

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrolNX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH,
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 3TH
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 YMEHHUI pacKpbhIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIHICHHs XMMUYECKOTO0 PaBHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3aciicTBus (mpuniun JlelllaTense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTb XUMHUYECKHE IMPOLIECCHI, JieXkKallhe B
OCHOBE MPOMBIIIJICHHOTO MOJIyYE€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTD
MpeJcTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHLHUIAX U KOJOTHYECKUX MpOoOIeMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUI Ta30B MPU XUMHUYECKUX
peakusx, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY 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 TAKXKE MpaBuiia 0OpallleHus ¢ BEeIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pasnoxeHHe TNeEepoKCHJAa BOJOPOJAa B MPHUCYTCTBUM KaTalM3aTopa, OMNpPENeNICHHE Cpe.bl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE peakIUh Ha
cynb(dar-, kapboHaT- U XJIOPHUJI-aHUOHBI, HA KAaTUOH aMMOHMHS, pEIIeHHE AKCIEPUMEHTATbHbBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHUKHU
0€301MaCHOCTH NPpH 0OpallleHNH C BELIECTBAMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT



pe3yabTaThl XUMHUYECKOTO OJKCIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI HH(OpMAIHIo,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM KOMMYHMKauuu, WHTEpHET u
JPYTHX);

cOpPMHUPOBAHHOCTh YMCHHM COOJIOATh IPaBWJIA DKOJOTHYECKH IIeJIeCO00pa3HOrO
MOBEJICHUsT B OBITYy W TPYJOBOH JEATEIPHOCTH B ILEJISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpYKAroIel MPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha KHBBIE OPTaHH3MbI
OTIpeNIeNIEHHBIX BEIIECTB, MOHMMasi cMbich mokasatens [1/IK, mosicHsaTe Ha mpumepax crocoOb!
YMEHBUICHHS U TIPEJIOTBPAIICHUS HX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa,

JUIs OOYYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonunyecrBoyacos
DJIeKTPOHHbIE
HanmeHoBaHMepa3aeoB U IIpakTu
Ne n/n KoHTpoJIbHbIe (mudpoBbie)
TeanorpaMMLI Bcero qec](p[ep
padoThbI o0pa3oBaTe/ibHbIEPeCYPChI
abdoThlI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoi xumuu. Teopust
. http://school-
11 CTPOEHUS OPraHUYECKUX COeTMHEHUN A. 3 )
collection.edu.ruresh.edu.ru.
M. bytnepoBa
Hroromnopaszneny 3
Pa3znen 2.YriieBoaopoanbl
http://school-collection.edu.ru
2.1 [TpenenbHBIEYTIEBOJOPOABI — ATKAHBI 2 resh.edu.ru.
HenpeembHbIe YTIeBONOPOIE: ATKEHEL, http://school-collection.edu.ru
2.2 6 1 resh.edu.ru.
aJIKa/IMEHBI, aJIKUHBI
http://school-collection.edu.ru
2.3 ApomaTHyecKHeyriIeBo10pO/Ibl 2 resh.edu.ru.
TIpHPO/IHBIE HCTOUHUKH YTICBOIOPOIIOB 1 http://school-collection.edu.ru
2.4 JX TIeheDal 3 1 resh.edu.ru.
pepaboTka
Hroronopazneny 13
Pasnen 3.Kuciopoacoaep:xamueoprannecKkuecoeIMHEeHUs1
3.1 Crniuptel. @eHon 3 http://school-collection.edu.ru



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

resh.edu.ru.
2o Ambiermer, KapGOHOBBIE KHCIOTHL , http://school-collection.edu.ru
- CriosxHsie bups! resh.edu.ru.
http://school-collection.edu.ru
3.3 YreBos! 3 resh.edu.ru.
Hroronopasznemy 13
Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust
http://school-collection.edu.r
4.1 AMUHBI. AMUHOKHUCITOTHI. benku 3 ttp://school-collection.edu.ru
resh.edu.ru
Hroromnopaszneny 3
Pasnesn 5.BbicokoMolieKyJIsIpHbIECOEINHEHU S
http://school-collection.edu.ru
5.1 I1 K .B 2
nactMaccel. Kayuyku. Bojgokna resh.edu.ru
Hroronopazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

KosmyecTBouacos
DJIeKTPOHHbIE
HanmeHoBaHMepa3aeoB U IIpakTu
Ne n/n KoHTpo/ILHEIE (undposbie)
TEMIIPOrPaMMbI Bcero yecKuep
padoThbI oOpa3oBaTe/ibHbIEpeCyPChI
abdoThlI
Pasnen 1.TeopeTnuecKueoCHOBLIXUMHH
Crpoenue atomoB. [lepuouueckuii 3aK0H http://school-collection.edu.ru
1.1 u [lepronueckas cucTeMa XUMHYECKHX 3 resh.edu.ru
anemenToB J. 1. Menaeneera
Lo CrpocHHeBeIIeCTRA. . http://school-collection.edu.ru
' MHOroo6pa31eBenecTn resh.edu.ru
http://school-collection.edu.ru
1.3 XUMHYECKUEepeaKuu 6 1 1 resh.edu.ru
Hroronopazneny 13
Pa3znen 2.Heoprannuyeckasixumusi
http://school-collection.edu.ru
2.1 Mertaimisl 6 1 resh.edu.ru
http://school-collection.edu.ru
2.2 Hemerannsl 9 1 1 resh.edu.ru
53 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX 5 http://school-collection.edu.ru
- — resh.edu.ru
Hroronopaznemny 17



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

Pazgen 3.XuMus " ;Ku3Hb

31 UMISL H SKH3HE 4 http://school-collection.edu.ru
resh.edu.ru
Hroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34



https://resh.edu.ru/




IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC

Ne
n/n

Temaypoka

KoanuyecTtBouacos

Bcero

KonTposbHbIepadoThI

IIpakTnyecknepadoThI

Jarausyyenus

[Ipeamer opraHn4ecKoON XUMHH, €€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYECHUE

Teopust CTpOEHUSI OPraHUYECKUX
coenuHenuii A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

[IpencraBnenue o Kinaccuuxanuu
opraHnueckux BemiectB. Homenkinatypa
(cuctemarnyeckas) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PsJT

Mertan u 3TaH — npocTeuIme
MIPE/ICTAaBUTENH aJTKaHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

DTWIEH U MPOIUJIEH — MPOCTEUIINE
MIPE/ICTaBUTENIH AJIKEHOB

[Ipaktuueckas padota Ne 1. «ITomydueHue
STHJIEHA U U3yUYEHHE €r0 CBOMCTBY

Anxanuensl. byranuen-1,3 u
MetuinOyraauen-1,3. [lonyuenue
CHUHTETHYECKOTO KayuyyKa U Pe3UHbI

10

AJIKMHBI: COCTaB U OCOOEHHOCTH
CTpOEHUS, TOMOJIOTHYECKUIA PSi.
AneruneH —
MPOCTEHIIMUIIPEICTABUTETHAIKUHOB

11

Brluncnenus mo ypaBHEHHUIO XUMHUUYECKOU
peaxiuu




Apenbl: 6eH30:1 U TOJIyoJ. TOKCHYHOCTh

12
apeHOB

13 ['enernueckas cBs3b YIri€BOAOPOIOB,
MIPUHAUIEKALIUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOIHBIN Ta3 U MOIYTHBIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ nepepaboTKu
[TpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB:

15 MIPUPOIHBIN Ia3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ nepepaboTKu

16 KonTtponpHas padoTa mo pasaery
«YTI€BOI0POIBD)

17 [IpenenbHbIE OJHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BoopoaHasICBs3b

18 MHoroaToMHbI€ CIUPTHI: STUIICHTIIUKOJIb
U TJIMIEPUH

19 ®deHo: cTpoeHue MOJIEKYIB, buznueckue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aretanpaeruy. AleToH

21 OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAsl U YKCYCHAsI

22 [IpakTuueckas pa6v0Ta No 2. «CpoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI, KaK

23 MPEACTABUTEM BBICIIUX KaPOOHOBBIX
KHCITIOT

o MsL1a Kak cosn BBICIIIHX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE IEHCTBUE
CrnoxHble 3(hupbl KaK IPOU3BOIHbIE

25 KapOOHOBBIX KHCIIOT.

I'uiponu3cnoKHBIXIPUPOB




JKupsr: runposns, npuMeHeHue,

26 1
OMOJIOTHYECKasl POJIb KHUPOB
VYTrneBobl: cOCTaB, Kiaccu(uKaIus.

27 Bakneiiue npeactaBuTeNN: III0K03a, 1
¢bpykTO3a, caxapo3a

28 Kpaxmai u 11emiosno3a Kak mpupoHbIe 1
MOJIUMEPHI
KonTtponbHas padoTa no pasaery

29 «Kucmopocoeprkarniue opraHHuecKre 1
COCIMHEHUS

30 AMMHBI: METUJIAMHUH U aHUITUH 1
AMMHOKHCIIOTBI Kak aM(pOTEpHBIC

31 OpraHWYECKUE COCTUHEHUS, HX 1
ouonornyeckoe 3HaueHue. IlenTuanl

32 benku xak npupoaHbIe 1
BBICOKOMOJICKYIISIPHBIE COCMHEHUS

33 OCHOBHBIC TIOHSATHS] XUMHHU } 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIEC METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

n/n

Temaypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

XUMHUYECKUH 37IeMEHT. ATOM. DJIEKTPOHHAsI KOH(UTypaIus
aTOMOB

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema
xuMudecknx aneMeHToB J. . MeneneeBa, ux cBs3b C
COBPEMEHHOM TEOpUEN CTPOECHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX DIIEMEHTOB
Y UX COEIMHEHMH I10 TPYIIaM U NeprojamM. 3HaUYeHUe
MIEPUOANYECKOTO 3aKOHA U CHCTEMBI XUMHUYECKHUX JIEMEHTOB
J.1. MenneneeBa B pa3BUTUN HAYKU

Crpoenue BemecTBa. XUMUYECKAs CBSI3b, €€ BUbI, MEXAHU3MBbI
00pazoBaHus KOBAJEHTHOU CBsI3U. BomopoaHascBs3b

BanenTHOCTh. D1EKTPOOTPUIIATEILHOCTD. CTENEHb OKUCIICHHUS.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS

IlonaTtue o AUCHEPCHBIX CUCTEMAX. HUctunasie n KOJIJIOMJHBIC
PAaCTBOPHI. MaccoBas J0JI1 BEMIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
coenuHeHul. ['eHeTHYEeCKas CBSA3b HEOPraHUUYECKHUX BEILECTB,
Pa3IMYHbIX KJIACCOB

Knaccudukanus XuMHUYECKUX peakuii B HEOPraHMUeCKo! 1
OpraHUYECKON XUMUU. 3aKOH COXPAaHEHUSI MacChl BEIIECTB;
3aKOH COXPaHEHHsI U MPEBPALICHUS SHEPTUU TPU XUMHUECKUX
peaKusax

Ckopoctb peakuuu. OOpaTtumble peakiiuu. XUMHUECKOe
paBHOBECHE

10

[Ipaktnyeckas padora Ne 1. «BnusiHue pa3nuyHbIX (akTOpOB
Ha CKOPOCTb XUMUYECKON PEAKIII

11

aﬂeKTpOHI/ITI/I“ICCKaH nucconuanus. Ilorsarue o BOJOPOJHOM




nokasarene (pH) pactBopa. Peakiunronnorooomena.
I'maponn3opraHuyecKuX U HEOPraHUYECKUXBEIIECTB

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC pCaKknuu. IlonsTue 00

12 AJIEKTPOJIN3E PACIIIABOB U PACTBOPOB COJICH 1

13 KonTtponsHas padorta no pazaeny «TeopeTrnueckrne 0CHOBEI 1
XUMUN
Mertael, ux noJyioxxenue B [lepuoauyeckoi cucrteme

14 xuMudeckux aneMenToB J{. . MenzeneeBa u 0COOEHHOCTH 1
cTpoeHusi aroMoB. O0muepU3nIecKrecBONCTBAMETAIIIIOB

15 CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUH sl HANIPSHKEHUH 1
METAJIJIOB

16 XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KAJTUH, 1
KaJIBIIMI, MAarHAM, aJTFOMUHAN ) U UX COCTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEU U UX COCAUHEHUIN

18 XuMHYecKre CBOMCTBA IIMHKA, KeJIe3a H UX COCAUHEHUN

19 [Tpaktrueckas padota Ne 2. "Pemenne sKkcriepruMeHTATbHBIX 1
3a7a4 o teme «Metauiel»"
Hewmerannsl, ux nonoxenue B [lepuoandeckoit cucreme

20 xuMHu4ueckux snemeHToB JI. M. MeneneeBa 1 0COOCHHOCTH 1
CTPOCHHS aTOMOB

21 du3nyecKre CBOMCTBA HEMETAIIOB. AJIJIOTPONUS HEMETAIJIOB 1
(Ha mpuMepe KUCIIopoia, cepbl, ochopa u yriaeposa)

22 XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhl U UX COCTUHEHUN 1

23 XUMHYECKUE CBOMCTBA a30Ta, (hochopa ¥ UX COCTUHECHUM 1

24 XUMUYECKUE CBOMCTBA yIIIepo/ia, KPEMHHUS U UX COSAUHEHUN 1

25 [IpuMeHeHre BaXKHEHIIIMX HEMETAUIOB U X COCIMHECHUM 1
O0o001IeHrEe U CHCTEMAaTH3allusl 3HAHUH 110 TEME

26 «Hemerannery. BerauciaeHus mo ypaBHEHHSIM XUMUYECKIX 1
peakuii 1 TEPMOXUMHUYECKUE PACUETHI

27 [IpakTueckas pabota Ne 3. «PemieHne sKCiepUMEHTaIbHBIX 1

3a1a4 1mo teme "Hemeramie"»




KonTponpHas padora o Temam «MeTamib» u

28 . 1
«Hemeramnsiy/Beepoccuiickast mpoBepoyHasi paboTa

29 Heoprannueckue u oprannueckue kuciorTsel. Heoprannueckue 1
U OpraHUyYecKue OCHOBAHUS
AmdoTepHbIe HEOPraHUYECKUE M OPraHUYECKHE COCIMHEHUSI.

30 I'eneTnueckas cBsI3b HEOPraHUYECKUX U OPTaHUYECKUX 1
BEIIECTB

31 Ponb xumun B o6ecrieueHuH 3KOJ0THUYECKON, SJHEPreTUIECKOM 1
U NUIIEBON O€30MMaCHOCTH, PA3BUTHH MEIUIIUHBI

30 [IpencraBnenust 06 o6mUx Hay4HbIX IPHHIANAX 1
MIPOMBIIIIJIEHHOTO MOJIy4Y€HUS! BaXKHEHIIINX BEIIEeCTB

33 YenmoBek B MUpPE BEIIESCTB U MAaTEPHAIIOB 1

34 XUMHUS U 30pOBbEYETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Xumus, 10 knacce/ IN'adbpuensa O.C., OOIIECTBO ¢ OrpaHHUYCHHON OTBETCTBEHHOCTHIO

«IPODAy; Akimonepnoe oo6mectBo «M3marensctBo «lIpocBemenuer»

2. Xumus, 11 kinace/ IN'adbpuensn O.C., OOIIECTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO

«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»
METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Mertomuueckoe nocodue — 6a3oBbIil ypoBeHb» - M.:

Hpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.Octpoymos, «OO011ast XMuMus B TeCTax, 3a7adax, ynpaxkHeHusx. 11

kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KouTposabHbie 1

MpOBEpOUHbIe pabOThI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xinacc: HacronpHas kHUra 11s

yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, ['.I'.JIpicoBa, A.I".Brenenckas «Xumus 11 knacc: HactonbHast kaura s

yaurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuenss, [1.B.Pemetos, N.I'.OcTtpoymoBa «3agaun mo XMMUHU U CIIOCOOBI X

pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. lenucoa «Xumus 11 kmacc moypounsle tiansl mo yaeouuky O.C.I"abpuensna,

I".I".JIeicoBoi» - Boarorpamy Yuurens 2018ro.

8. M.A.Pa6oBa, V.IO.Hesckas, P.B.JIuako «Tectel mo xumun 11 kiaace», - M.: Dk3ameH,

2019r.

9.9. O.C.I'abpuensH, N.I".ocTpoyMOB « XMUMHYECKHI IKCTIEPUMEHT B TIKoJe 11 kmacey; - M.:

Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera « Xumusi» 1 caliT uist yuurtens «5 Uy Ha ypOK XHUMHUN
http://him.1september.ru Eaunas xomekmus LIOP: [IpenqmeTHas koyekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaydHbIE SKCIIEPHMEHTBI:
xumust. Komuteknus Poccuiickoro o0rieo0pa3oBareibHOTo mopTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6GepoBoit
http://www alhimik.ru Bcepoccuiickas oluMITHaia NIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMus: 371€KTPOHHBINA y4EeOHUK ISl CPEAHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JIEKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMUS
http://www.chemistry.ru JlucraHuinoHHasi OTMMIHAJA 10 XUMHHU: TEIEKOMMYHHKAI[MOHHBIN
00pa30BaTeNbHBIN MPOEKT



