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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero oOpaszoBanus (DOII COO), mpexacraBneHHBIX B DenepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBbl, H OCHOBHBIX NOJOXKEHUH «CTpaTeruu pa3BUTHUA
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OyUeHHsI, BOCIIUTAHUS M Pa3BUTHS OOYJAIOIIUXCSl CPEACTBaMHU Y4eOHOTO MpeaMeTa
«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 o00pa3oBaHMEe, TIOJy4aeMO€ BBITYCKHMKaMu  oOlIe00pa3oBaTeIbHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. 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 00YJaIOLINXCS 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
Lesed U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMs B3aUMOCBSA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMUs KaK HayKa CO3MJaTesbHas, 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 LEISIMH M NPUHIMIAMH CpeAHEro oouiero obpa3oBaHHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMa,
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 COJEP’KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
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 OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHHUU BEIICCTB.
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
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsi TEOPETUUECKHH Martepuan |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIETEOPETHUYECKHX WU METOJIOJIOTHYCCKHUX TTO3HITHH,
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 PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
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 JEeSATeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBaXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIIMIO U MPUMEHATH €€ JJIsl MOTOJHEHHUS 3HAHUMN, pelleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI GUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MEXAy HOBBIMU (aKTaMU M TEOPETUYECKUMH MPEIOCHUIKAMH,
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 TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX ISl NPUOOPETeHUS OMbITa 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, TpPU  OMNPEJCICHHH COIEP)KATEIbHOM
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 MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKM 3pEHUS TaKOW TMOAXOJ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHWE CHCTEMBl XUMUYCCKMX 3HAHWU KaKk BaXHEHIICH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUYEBBIC TTOHSTHS,
(byHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMHUpOBaHHE W Pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUi, HeOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB M XUMUYECKHUX SBJICHUH, IMEIOIIINX MECTO B TIPUPO/IE, B IPAKTHUCCKON U
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONI0/IEHneM TMpaBwil 0e301acHoro
00OpaleHus ¢ BEEeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepuUCTUKa LieJeil U 3a7ay U3ydyeHus MmpeaMera B
MporpaMMe Mo XUMUHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOoYTeHHE MPaKTUUYEeCKOW KOMIIOHEHTE CoOJep)KaHus oOy4yeHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOILUX YHUBEPCAIIbHOE 3HAUYCHUE AJIsl PA3IUMYHBIX BHUJIOB JEATEIBHOCTHU: PELICHHS MPOoOIeM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI NPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIMSHUS BEIECTB U XUMUYECKUX MPOLIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIONB30BaTh COBPEMEHHBIE WH(OPMAIITMOHHBIE
TEXHOJIOTHH JIJIs TIOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
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 CUTyalluAX, 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 XMMUH, Ha 0a30BOM YPOBHE CpEIHErO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COILEPXAHHUE OBYUYEHUA 10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4eCKON XUMHUM

[IpenMer oprannyeckor XMMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B MOJIYYEHUHU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e¢ ocHOBHBIE TOJOXeHUsA. CTpyKTypHbIE (OPMYJIBl OpPraHMYECKHX BemIeCTB. [ omoorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne 0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (cUcTeMaTHdecKkas)) U TpPUBHAIbHBIC HA3BaHUS BaKHEHIIMX
IIPEACTABUTENEH KIACCOB OPraHMYECKUX BEIECTB.

DKCnepUMEHTAIbHBIE METObl M3YUYCHUsI BEIIECTB M WX MPEBpAICHUIN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEILIECTB, HaOJIOEHUe U ONMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOPEHUsI ), HAXOXKJIEHUE B TIPUPO/IE, TIOTydeHNE U TIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MPEACTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBA (pEakuuu THAPUPOBAHUSA,
raJIOTeHUPOBAHUS, TUIPATAIINH, OKUCIICHHSI U TIOJIMMEPHU3AIINH ), TTOJTyIeHHE W IIPUMECHECHHE.

Anxamuenbl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTUIEH —
MPOCTEHINHIA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (PU3NIECKUE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHMS), MOJy4Y€HUE WM TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoOB8aHus), noaiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKAMMHI K Pa3JIMYHbIM KJIacCaM.

[IpupoaHble UCTOUHUKU YTIIeBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble He(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAYKTHI €ro nepepaboTKu.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOT€HONPOU3BOJIHBIX, MPOBEICHHE MPAKTUYECKON pPabOThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIWYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMu MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeiHHEHUs!

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOCHHUE, (U3MUYECKUE U
XMUMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHE),




IIpUMEHEHHE. BOAOPOAHBIE CBA3M MEXKIY MOJIEKYJIAMU CIIUPTOB. JleMiCTBUE METaHOAa U dTaHOJIA
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. l[IpuMeHeHue riaulepuHa U
STUJICHTJIUKOJIS.

@eHoI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemownwvl. DopManbAETHi, aLETAIbIETU]: CTPOEHUE, (QU3UUYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHHS, KAaUECTBEHHBIE DPEAKIIMH),
MOJIy4Y€HUE U PUMEHEHHE.

OnHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHash KUCJIOTBHI:
CTpoeHue, pU3nYecKre 1 XUMUYEeCKHE CBOMCTBa (CBOMCTBA, 001IKeE /Ul KJ1acca KUCIIOT, PEaKIHs
sTepuduKanum), IMoJyyeHHe U mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHble 2pUpbI KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHpPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBo 0B (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHe U XUMHUYECKHE
cBoOlicTBa (B3ammojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxkucieHne aMMUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoOBIeHWE, OpOKEHHE TIIOKO3bI), HAxOXJEHHWE B MPHUPOJE,
npuUMeHeHue, ouosnoruueckas poib. otocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEeUTI0I03bI.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHsI C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOIOJICHNE U OIMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBue rauiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAcTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOM peakmuu (Maccel, o0BbEMa, KOJIUYECTBA
HCXOJHOTO BeIIecTBa WJIM NPOAYKTAa pEaKUMd MO HM3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A30TCoepKale OPraHundecKhe COSAMHECHHUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha mpuMmepe IMuuHa). buonornyeckoe 3HaueHue
aMuHOKHUCIOT. [lenTump.

benku kak NpHpoJIHBIE BBICOKOMOJIEKYNISIpHbIE coequHeHus. IlepBuuHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUAPOJIU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEHTAIbHbIE METOJbl M3YUEHHsI BEIIECTB M UX INPEBpAIleHUi: HAOII0AeHUE U
ONMHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peakiuu OeIKoB.



BricokomolieKkyJIsIpHbIe COeIMHEeHHS

OcCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3aLUs U TOJIUKOHICHCALINSL.

DKCIepUMEHTAJIbHBIE METO/Ibl U3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNTACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MU M3ydeHUU opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAY4YHbIX NOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHBbINH (aKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIaccupukauus, IEepUOJUYHOCTh, HAOIIOJEHUE, HW3MEpPEHUeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOE€ COCTOSIHUE BEUIeCTBa, (PU3NUYECKUE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOOMEH BEIIECTB B OpraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAaeMbIe, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- snmemeHTh. OCOOECHHOCTH
pacrpeiesieHds JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKkTpoHHass KOH(HUTypalusi aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoguyeckoil CHUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyInaMm U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

CrtpoeHue BelecTBa. XUMHUYECKas CBsI3b. BUABI XUMHYECKOW CBs3UM (KOBaJEHTHAas
HEMoJIApHas W TOJNSpHAas, MOHHAsA, MeTajulhyeckas). MexaHu3smbl 00pa3oBaHHS KOBAaJECHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIH U JTIOHOPHO-aKIENTOpPHBIN). BomoponHas cBs3b. BaneHTHOCTD.
DneKkTpooTpUulaTebHOCTh. CTenenb okuciieHns. IOHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIJIOMAHbIE pacTBOPBL. MaccoBast 1015
BEIIECTBA B PaCTBOPE.



Knaccudpukamuss HeopraHumueckux coeauHeHuid. HoMeHkiatypa HEOpraHMYECKUX
BellecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJaccam.

Xumnueckass peakuus. Knaccupukanuss XUMHUYECKUX PEAKIUA B HEOPraHUYECKOH U
OpraHWYECKON XUMHH. 3aKOH COXpPaHEHUsI MACChl BEIIECTB, 3aKOH COXpPAHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe pEaKIWu.
Xumudeckoe paBHoBecue. MDakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PABHOBECHSI.
[Ipunnun Jle HlaTense.

OnekrponuTrudeckas auccornuamnus. CuibHble W cliadbie 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmun «llepuonnueckas cuctema xumudeckux snaemeHtoB J[. M. MenneneeBay, u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX pemEToK, HaOMI0/IeHHe W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
Ja0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJIEHNE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpPOBEACHHUE MpaKTU4YeCKOH paboThl «BiusHue pa3nuuHbIX (AKTOpOB Ha
CKOPOCTh XUMHUUYECKOU PEAKITUM.

Pacuérnnie 3agaum.

PacuéTel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCMOJBb30BAHUEM TTOHATHUS «MACCOBAsl 10JIs1 BEIIECTBA.

Heopranunueckasi xumusi

Hemerannwl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cuCTEME XMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTpPOCHHS aToMOB. DHU3WUYECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETA/UIOB (Ha IPUMEPE KUCIIOpoa, cepbl, hochopa u yriaeposa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJlOTEHOB, cephl, a3oTa, ¢ocdopa,
YIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KACIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTayuioB. OOrmue
¢uszudeckue cBoiicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJII0B.

XWMHYECKHE CBOWCTBA BAXKHEHIIMX METAIOB (HATpPHWM, Kalul, KalbI[UH, MarHum,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoObl Noay4YeHus MeTasuioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB U MX IPEBPALICHUN: H3yYEHUE
KoJulekinu «MeTamipl M CIJiaBbl», 00pa3lloB HEMETANUIOB, PEIICHHWE SKCIEePUMEHTAIbHBIX
3a/a4, HaONIOJIeHWe W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUAPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaxuu Ha KaTHOHBI METAJLIIOB).

PacuétHeie 3amaun.

Pacu€rel maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce win o0BEMY OJHOTO U3 yYacTBYIOIIMX B PEAKIUU BEIIECTB, pacdyéThl Macchl (00bEMAa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.



XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHUH SKOJIOTUYECKOM, SJHEPTeTUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTuM MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAax IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuuu.

[IpencraBinernst 00 OOMMX HAYYHBIX TPUHIUINAX [POMBIIUICHHOTO IOJIy4eHUS
Ba)KHEHUILIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEHUIIME CTPOUTEIBHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepuabl IS JJIEKTPOHUKH,
HaHOMATEPHUAIIbI, OPraHUICCKHE U MUHEPATBHBIC yI0OpEHUSI.

XUMHUS U 3I0POBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENApaTOB,
npaBuiia 6€30TaCHOTO MCIOJIb30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EHM NMpU U3y4eHHH OOIeH M HEOpPraHM4YeCKONW XMMHUU B
11 kyacce oCyIecTBIsAETCS Yepe3 UCMOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHATUH, SBIISIFIOIIUXCA CUCTEMHBIMH IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHATHS: HAay4YHBIM (paKT, TUTNOTE3a, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  Kiaccuukanus,  TMEePUOTUIHOCTh,  HAOIIOJCHUE,  DKCIIEPUMEHT,
MO/JIENTMPOBAHNE, U3MEPEHHUE, SBJICHHE.

duszuKa: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIeCTBa, (U3NYECKHE BEJIMYUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

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

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

TexHonorus: XUMUYECKast IIPOMBIIIJIEHHOCTb, METaJLTypIHs, IIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaTroB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaT€pUaIOB, JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJaIOITUMHUCS
IIporpaMM cpejHero ofmiero oopazoBaHusi (JINYHOCTHBIM, METAPEIMETHBIM U NPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro o0uiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS IpeameTa «XHUMHsD»» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4ue MOTHUBALIMM K 00YUEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHM, MPUCYIIMMH IIEJIOCTHOM CHUCTEME XHUMHYECKOIrO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATENIBHOW JEATEIBHOCTM B COOTBETCTBUM C T'yMAaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U IpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTUSA M HPABCTBEHHOI'O CTAHOBJIICHMS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOINOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHbIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YU€OHOH €ATENIbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAayKH €CTh Pe3yNbTaT JUIMTENbHBIX HaONIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJICHUE W TOCTYIIKM CBOWX TOBAPHUIICH C TIO3HIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXUIECKOMY 37I0POBBIO;

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

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOKAIOIIMX 3JOPOBBIO M KU3HHU JTFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI M0 XUMUU;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U MOTpeOHOCTEN 00I111eCcTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

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

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLIUATIBLHON CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

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

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

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPUPOABI M UEIOBEKA, B INO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aKJIIOUYEHNS Ha OCHOBE HAyYHBIX (JAaKTOB U MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbhIBHOMY OO0pa30BaHHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

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

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

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

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

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

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



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

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

yCTaHABIIUBATh IPHUYNHHO-CJICJICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SBJICHUSMU;

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

MIPUMEHSTH B MPOIIECCE MMO3HAHUS, HUCIOJIb3YeMbIe B XHMHH CUMBOJIMYCCKHE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHYCCKHUX PEAKIIUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYJTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJIOM MPOIECCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW WCCIEeIOBATEILCKOM W TMPOEKTHOW JAESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (HAY4YHO-MOMYJISpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

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

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

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpencTaBieHuss HHPOPMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

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

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATH CBOU TMPEAJIOKEHUS OTHOCHTEIHHO BBIMIOJHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOW padOThl IO HCCIEJOBAaHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIISATH CBOIO IO3HABATEIBHYIO AEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX PEIICHUS ¢ YYETOM MOJTYYCHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

MNPEJIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XHMHH B TO3HAHWUW SIBJICHHA TPHPOJBI, B (HOPMHUPOBAHUHU
MBIIIICHUS. W KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOMW JIIs
pelIeHusT TPAKTHYCCKUX 3a7ad M SKOJOTHYSCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOIHOH cperie;

BJIQJICHUEC CHUCTEMOH XUMHYECKUX 3HAHWUH, KOTOpas BKIIOYAET: OCHOBOIMOJATAIOIINE
MOHATHUS (XUMUYECKUN JIEMEHT, aTOM, DJIEKTPOHHAsI 000JI09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIFHOCTh, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyna (pa3BépHyras u
COKpami€éHHas), MOJIb, MOJISIpHAsE Macca, MOJIIPHBIH OOBEM, YIJIEPOTHBIA  CKEJIeT,
(GyHKIMOHATIBPHAS TPYIINA, PaJuKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHI pSJ, TOMOJIOTH,
YIIIEBOJIOPOIbI, KUCIOPO M a30TCOJIEpXKAIIUE COSAMHEHUS,, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHUS1); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTraHUYECKUX
BemiectB A. M. DByrinepoBa, 3aKOH COXpaHEHHsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHUH, MHUPOBO33PECHUYECKUE 3HAHHMS, JISKAIIHNEC B OCHOBE IIOHUMAaHWUSI
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTHYECKHE CBEICHHS O CBOWCTBAX,
cocTaBe, MOJYYCHUU ¥ 0€30TIaCHOM MCIOJIb30BaHUH BAKHEUIITMX OPraHMUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOH NEeSITeIbHOCTH YEJIOBEKA;

C(OPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHbBIC MPU3HAKK MMOHITUH, yCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIL30BaTh COOTBETCTBYIOLIME MOHSATHS MTPU ONMIMCAHUH COCTaBa, CTPOCHHS U
MPEBpaIlCHUI OPraHUYECKUX COCITUHCHHUIA;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (pOpMyIl OpraHHYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWi, U3rOTABIMBATh MOJEIU MOJIEKYJ OpraHMYECKUX BEIIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAHABIMBAThH MPUHAATIE)KHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIIe COeAUMHEHUN
(YrneBomopoipl, KUCIOPOJ M a30TCOAEpIKAIlUe COEAUHEHHUS, BBICOKOMOJIECKYISIPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BAHUS OTACITBHBIX OPraHUYECKHX BEIIeCTB (ITUJICH, MPOTHIICH,



alleTUIICH, STHJICHIJMKOJb, TJIMLUEpUH, (eHod, (GopManmbAeru, ameraibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsi KUCJIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJl, eJUII0J103a, TJIULHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMPEACISATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OpPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH IOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCeCKHX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BELIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAaHEHHS MAaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUECKHE W
XMMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, ATWIEH, MNPONWIEH, areTuieH, Oyraauen-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, STaHOJ, ITUJICHTIIMKOJb, TIUIEPUH, (EHOJ, aleTaNbIeTHI, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIlojo3a, aMMHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH ypaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHHA C
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (POPMYIT;

COPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHUKH YTIIEBOJIOPOHOTO  CHIPHS
(HeTb, TPUPOMHBIA Ta3, Yroiib), CHOCOOBI HUX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIICHUS [0 XWMHYECKUM ypaBHEHUSIM
(Maccer, 00bEéMa, KOJMMYECTBA MCXOJHOTO BEIIECTBA WIJIM TPOIYKTAa PEAKIUU 10 W3BECTHBIM
Macce, 00bEMY, KOJIMIECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WIIH MIPOIYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHWUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICIUPOBAHUE), HWCIOJb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
HMHCTPYKUHUSMU IO BBIMOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(npeBpalieHuss OpraHuYecKuX BEIIECTB NPU HArpeBaHUH, MOJYUYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJKOB IpHU
HarpeBaHUH, [[BETHbIC PEaKI[Mu OENKOB) B COOTBETCTBUU C MpPaBHJIAMU TEXHUKH 0€30MaCHOCTH
pu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dhopMynupOBaTh BHIBOBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOi uH(popmaliu, HTEpHET U IPYTHX);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LEJIecO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOH MAEATEIBHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBbI U
OKpY’Karolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS HA YKUBHIE OPTraHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
puUMepax crocoObl YMEHBIIEHHs] M TPEJOTBPAIICHHS UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
Yel0BeKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,



IJISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME WCIOJIb30BAaTh pelbedHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

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

cOPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XHMHH B TIO3HAHWU SIBIICHWH TPHPOJBI, B (OPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW IS
pelieHus: TMPaKTUYeCKUX 3a/lad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIE;

BJIAJICHUE CHUCTEMOW XHMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATrarONIUe
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb
OKHCIICHUs, XUMHUYECKas CBsA3b (KOBaJICHTHAs, WOHHAs, MeTaJuIMuecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pPacTBOP, OAJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AIEKTPOJIUTHYECCKAS NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakluy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopwust
AIEKTPOJIUTUYECKON Aucconmanuu, mnepuonnueckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHWS,
JeXalue B OCHOBE TIOHUMAaHHUS MPUYUHHOCTH U CHCTEMHOCTH XUMMYECKUX SIBJICHHI,
(hakToNOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEeHUH M O€30MacCHOM HCMOJIb30BaHUU
BAYKHEHIIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUECKON NESATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEepHbIC MPU3HAKHU MOHSATHH, YCTaHABIMBAThH
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHSATHS MPH ONHUCAHUU HEOPTraHHMUYECKUX
BEIIECTB U UX MPEBpaIllCHU;

c(OpMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJIi COCTaBICHUS
(dbopMyn BeIIECTB M YypaBHEHUN XUMHUYECKUX peEaKUUd, CHUCTEeMAaTUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BeEHICCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, Herami€Has W3BeCTb, NMUThEBas COJa, MUPUT U
Jpyrue);

chOpMUPOBAHHOCTh YMEHH ONpEAEATh BaJICHTHOCTh U CTETIEHb OKUCICHUS] XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUNYECKOW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METAIJIMYECKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUIA;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe cCoeTnHEeHUH (MPOCThIe BEIIeCTBA — METAILJIBI U
HEMETaJIIbl, OKCU/IbI, OCHOBaHUS, KUCIOTHI, aM(QOTEPHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMHUPOBAHHOCTh ~YMEHHMH  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHYECKUX dNeMeHTOB 1—4 nmepuoaoB [lepuoudeckoii cucTeMbl XUMUYECKUX neMeHToB 1. 1.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE



YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX JJIEMEHTOB M HX
COEMHEHUH MO nepuoaaM U rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJy HEOPraHMYECKMMM BEIECTBAMU C IIOMOIIBK) YpAaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrlollMX BELIECTB, TEIUIOBOMY 3(PQEKTy peakuuu,
HM3MEHEHUIO CTENIEHEH OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKLH, Y4aCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu uAyT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONINE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMNBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPTAaHMUECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHemrHero Bo3aeiicTBus (mpuniuin Jle [llaTense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTb XUMHUYECKHE IMPOLIECCHI, JIeXkKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIy4E€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTD
MpeacTaBieHU 00 OOIMMX HAay4YHBIX MPUHLHUIAX M KOJOTHYECKHX MpoOiIeMax XUMHYECKOIrO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHCICHHUS C KCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BEILIECTBA B PacTBOpe», OObEMHBIX OTHOUIEHHI Ta30B MNPU XUMHYECKUX
peaknusx, Macchl BellecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKe MpaBHiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(paznmokeHHe TMEpOKCcHIa BOAOPOJa B MPHUCYTCTBUU KaTanu3aTopa, OIpEelIelieHHE Cpelbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMeHa, KayeCTBEHHbIC peaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUPOBATEH BBIBO/IBI HA OCHOBE ATHUX PE3yJIbTAaTOB,;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIyJaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpeICTBa MaccOBOM KOMMYHMKauuu, WHTepHET u

JPYTHX);



c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh TMpaBHJa SKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH [EATENBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKalollel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
OTpeIeIEHHBIX BEIIECTB, MOHUMAsi cMbIcT nokasarens [1JIK, moscHATs Ha mpuMepax CIoCOOBI
YMEHBIIEHHUS U NPEJOTBPALLECHHS UX BPEAHOTO BO3ACHCTBUS HA OPraHNU3M YEJIOBEKA,

Il OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIL  CHETbIX H CHa0OBHIMMIMX OOYYAIOUIMXCS: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B KoHTpoabHbIe IpakTuueckue | (uudpposbIe)
cero padoTsI padoThbI o0pa3oBaTejibHbIE
pecypcsl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHu4YecKOi XMMHHU
11 [Ipeamer opranndeckoi xumuu. Teopust CTpoeHus 3
opranuyeckux coenuuennit A. M. bytneposa
Hroro mo pazueny 3
Paspen 2. Yriesoaopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbI — alIKaHbI 2
59 HenpenenbHble yrieBoI0poabl: aJKEHBI, 6 1
AJKaJVEHBbI, AIKUHBI
2.3 ApomMaTHYEeCKHE YTIEBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB U UX 3 1
nepepaboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeJuHeHHust
3.1 Cnuprel. ®enon 3
3.9 Anbaerunsl. Kap6oHoBbie kuciaoThl. Clo)KHBIS 7 1
3hupsI
3.3 VrneBoanl 3 1
Hroro no paszneny 13

Pa3nen 4. AsoTconep:kamue OpraHu4ecKue coeJHHeHHs




4.1 AMUHBI. AMUHOKHCTIOTHI. benmku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJieKyJIsIpHbIe COeUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Neni/m | HamMeHoBaHMe pPa3/ieJioB U TeM MPOrpaMMbl B Kontpoabubie | IIpakruyeckue | (uudposbie)
cero
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH u
11 [Iepnoanueckas cuctema XMMUYECKUX 2JEMEHTOB /1. 3
N. MenneneeBa
1.2 Crtpoenue BemniectBa. MHOTOOOpa3ue BEMIECTB
1.3 XUMUYECKHE peaKluu 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranmnst 1 1
2.3 CBs13b HEOPraHMYECKUX U OPTAHHYECKUX BEIIECCTB 2
Hroro mo pazgeny 17
Paznea 3. XuMus 1 ;KU3Hb
3.1 XUMUS U )KU3HBb 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

N KosmnuecTBo yacos DJIeKTPOHHbIE
11/_11 Tema ypoka Beero Konrpoabubie | IIpakTHyeckue i[:;:eﬂnﬂ uupposbie
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 07.09
pa3BUTHE U 3HAUCHUE
9 Teopus cTpoeHUst OpraHU4ecKuX coequHeHnd A. M. 1 14.09
BytnepoBa, €€ 0CHOBHBIE TIOJIOKEHHS ’
[IpencraBnenue o KIacCUPUKAIUA OPTAHTICCKUX
3 BemecTB. Homenknatypa (cucremarnyeckas) u 1 21.09
TpUBUAIbHBIE HA3BAHUSI OPIAHUYECKUX BEILECTB
AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUAN PsL 1 28.09
MertaH u 3TaH — npocTenIne MPEACTABUTENN ATTKAHOB 1 05.10
AJKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 12.10
OTUJIEH U IPOIUJIEH — MPOCTEUIINE MPEACTABUTENN
7 1 19.10
AJIKEHOB
8 [TpakTrueckas pa(EOTa No 1. «lTonyyenue sTuiieHa U 1 1 26.10
U3yYEHHUE ero CBOMCTB»
9 Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. 1 09.11
[Tony4yeHne CUHTETUYECKOTO KayuyKa U pEe3UHbI '
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHUM psAll. AUETUIIEH — IPOCTEeUIINI 1 16.11
IIPEICTaBUTEND aJIKHHOB
11 Brluncienus o ypaBHEHUIO XUMHUYECKOU peaKLvu 1 23.11
12 ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTh apeHOB 1 30.11




I'eneTnueckas CBA3b YJICBOAOPOA0B, HPUHAMJICKAIIUX K

13 07.12
pa3IMYHbIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB: IPUPOJHBIN a3

14 U TIOITyTHBIE He(PTSAHBIC Ta3bl, HEYTH M MPOLYKTHI €€ 14.12
nepepadboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN I'a3

15 U TIOMTYTHBIE HEQTSIHBIE Ta3bl, HEPTh U MPOJIYKTHI €€ 21.12
nepepadoTKu

16 KonTtponbHas padoTa no pasneny «YTrieBo0pOIbh» 28.12

17 [IpenenbHbIE 0THOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJ. 1101
Bomoposanas cBsi3b ’

18 MHOroaroMHbI€ CIUPTHI: STUJICHIIIUKOJIb U TJULEPUH 18.01

19 @DeHoI: CTPOSHHE MOJIEKYIIbI, PU3NYECKHEe U XUMUUECKHE 55 01
CBOMCTBA, IPUMEHECHHE

20 Anpaerunpl: GOpMaNbACTH U alleTATIbICTHA. ATIETOH 01.02

21 OnHOOCHOBHBIE ITpe/IeNIbHbIE KAPOOHOBBIE KUCIIOTHI: 08.02
MYpaBbHHAs U YKCYCHasi

99 [IpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa 15.02
YKCYCHOH KUCJIOTBD»

23 CreapuHOBas 1 OJIEMHOBAsI KUCJIOTHI, KK IIPEICTaBUTENH 9,02
BBICIIUX KapOOHOBBIX KHCIIOT '
MBbL1a Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX

24 . 29.02
MoIO1IIee JEICTBUE

o5 CrnoxHble 3(hupbl KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 07.03
I'maponu3s cnoxHbIX 3¢pupos '

26 XKupsl: ruapoan3, npuMeHeHne, OUoJIoruuecKas poJib 14.03

KHUPOB




YrneBospl: coctas, knaccuduranus. Baxneiinme

27 1 21.03
MPEJCTaBUTEIIN: TIII0K03a, PpyKTO3a, caxaposa

28 Kpaxman u 1emirono3a Kak IprupoIHbIe TTOJTUMEPhI 1 04.04
KontponbHas padoTa no pasuen

29 P P pasAeity 1 11.04
«Kucnopoacoaepkaiipe OpraHn4ecKue COSAMHECHISD

30 AMWHBI: METHUJIAMUH U aHWJIAH 1 18.04

31 AMHHOKHCIIOTHI Kak aM(pOTEPHbIC OPraHuIeCKUe 1 -5 04
COEIMHEHUs, UX OHMOJIOTHUECKOe 3HaueHue. [lenTu sl '
benku kak mpupoHbIE BHICOKOMOJIEKYIIIPHbBIC

32 e Y P 1 02.05
COEIMHEHUS

33 [TpomexyTouHas aTTecTanus 1 16.05
OCHOBHBIE TIOHATHS XMMHUU BHICOKOMOJIEKY/ISIPHBIX
COEJTMHEHU.

34 8 1 23.05
OCHOBHBIEC METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX
coenuHenui. [ImacTMaccel, Kaydyku, BOJOKHA
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11 KJIACC

N KosunyecTBo yacos Hara DJIEeKTPOHHbIE
11/_11 Tema ypoka Beero KonTpoabu IMpakTuyeck | H3y4YeHH | uudposbie
ble padoThl ue padoTsl | o0pa3oBaTe/ibHbIE
pecypcsl
1 XuMUYeCKUH 351eMeHT. ATOM. DJIEKTPOHHAsA KOH(UTYpalus 1
aTOMOB
[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema
2 xuMuaeckux anemeHnToB J[. 1. Menaeneena, nux cBs3b C 1
COBPEMEHHOM Teopuel CTpOeHHs aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX IIEMEHTOB
3 Y UX COCIMHEHUH I10 TPyNIaM U neprojamM. 3Ha4YeHue 1
MEPUOIUIECKOTr0 3aKOHA U CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
J.. MenneneeBa B pa3BUTHH HAYKH
4 Crpoenue BeniecTBa. XUMHAYECKAsI CBSA3b, €€ BUJIbl; MEXAaHU3MBbI 1
00pa3zoBaHus KOBAJCHTHOU CBsI3U. BomopoaHas cBs3b
5 BanentHOCTh. D1EKTpOOTPUIIATEILHOCTh. CTENEHb OKUCICHHUS. 1
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS
6 [Tondarue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJUTOUAHbBIE 1
pacTBOpbl. MaccoBas 10Ji BEIlIeCTBa B pacTBOPE
Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX
7 coelMHEHUN. ['eHeTnyeckas cBsi3b HEOPraHMYECKUX BEILECTB, 1
pa3JIMYHBIX KJIACCOB
Knaccudukanus XuMUYECKUX peakiuii B HEOPraHUYECKOH U
3 OpPraHMYECKON XMMUHU. 3aKOH COXPAaHEHUS MacChl BELIECTB; 1
3aKOH COXPaHEHUs U MPEBPAILEHUS SHEPTUH MPU XUMUYECKUX
peakuusx
9 CkopocTtb peakunu. OOpaTtumble peakiiuu. XUMHUECKOe 1




paBHOBecHe

[Ipaktuyeckas padora Ne 1. «BrnusHue pa3nu4HbIX GaKTOpPOB

10 Ha CKOPOCTb XUMHUYECKOU PEAKLIUI)
DnekTponuTrdeckas auccounanus. [lonstue o BomopoaHomM

11 noxkaszatene (PH) pactBopa. Peakiiun nonHoro ooMeHa.
[M'aaponu3 opraHUYecKUX U HEOPraHMYECKUX BEIIECTB

12 OKHCIIUTENEHO-BOCCTAHOBUTENbHBIEC peakinu. [lousTrue 06
AJIEKTPOJIN3E PACIIIABOB U PACTBOPOB COJICH

13 KonTtponbHas padoTa no pasaeny «TeopeTnyeckue 0CHOBBI
XUMHH
Mertannel, ux noyioxenue B [lepuoguyeckoii cucrteme

14 xuMHuaeckux snemeHToB /1. V1. MenaeneeBa u 0COOCHHOCTH
cTpoeHus aromoB. O0mue pusnveckre CBONCTBa METAIOB

15 CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psii HAITPSIAKECHUI
METaJJIOB

16 XUMHUYECKHE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUH, KaJTUH,
KaJIbIIMI, MarHAi, aJIOMUHAN ) U UX COCTUHECHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUMN

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJe3a U NX COCTMHCHUHN

19 [TpakTrueckas padota Ne 2. "PenieHue skciepuMeHTAITbHBIX
3a7a4 1mo teme «Metauipi»"
Hemerannsl, ux nonoxenue B [leproanueckoit cucreme

20 xuMuueckux 3memeHToB []. V1. MenzaeneeBa u ocoOeHHOCTH
CTPOEHUS aTOMOB

21 ®u3nyecKkre CBOMCTBAa HEMETANIOB. AJNIOTPOIIHS HEMETAIIJIOB
(Ha mpumepe KucIopoia, cepsl, ocdopa u yriaepoaa)

22 XUMHUYECKHE CBOMCTBA FAJIOTE€HOB, CEPhI U MX COCTMHEHUM




23 XUMHUYeCKre CBOMCTBA a30Ta, (hocoppa U UX COSTUHEHUN 1

24 XUMHUYECKHE CBOMCTBA YIIepoa, KPEMHHUS U UX COCIMHEHUM 1

25 [IpumeHeHre BaXXHENIINX HEMETAIVIOB U UX COCTMHEHUI 1
O06o01IeHre 1 cucTeMaTru3anus 3HaHui 1o TeMe «HemeTtamsy.

26 Berurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKITUN 1 1
TEPMOXUMHUYECKUE PACIETHI

97 [IpakTueckas padborta Ne 3. «PemieHue skcriepuMeHTaIbHbIX 1
3aj1a4 rno teme "Hemeramist"»

28 Kontponbhas padoTa no temam «Metaibsi» u «HemeTramib 1

29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmueckue 1
Y OpTaHUYECKHEe OCHOBAHUS
AMdoTepHbIe HEOPTaHUYECKUE H OPraHNIECKHE COCIMHEHUSI.

30 ['eHeTn4eckas CBsI3b HEOPraHUUECKUX U OPTaHUUYECKUX 1
BEIIECTB

31 Ponps xumuu B obecrieueHuN SKOJIOTHIECKOH, SJHEPreTHIECKOM 1
Y TUILEBON 0€30MacCHOCTH, Pa3BUTHH METUIIMHBI

39 [IpencraBienust 06 OOMIKMX HAYUYHBIX TPUHIIUIIAX 1
MIPOMBIIIJIEHHOTO MOJIy4eHHS BaXKHEHIIINX BEIIeCTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pOBbE YEIIOBEKA 1
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