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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOrpaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, H OCHOBHBIX TIOJIOKEHUH «CTpaTerudl pa3BUTHUS
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
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHOW CHCTEME XHUMHUYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMudeckoe o0pazoBaHue 00ydarolUXcs Ha YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIbl U B MAaTEPHATIBHOM )KU3HU OOLIECTBA, a TAKXKe C y4ETOM O0IIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
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
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
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 COJIEp)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 O00ECIeYMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuana ¥ OO0YyCJIOBIIEHA HMCTOPHYSCKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHWKM Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M IJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYATILHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS TEOPETUUYECKUNW Marepuanl Hu
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTUYECKUX TTO3UIIHH,
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 PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pAacCKpbIBAIOT €€ poJib B IIO3HABATEIBHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO WM JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSl (MIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHMUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemieHus 3ama4 BOCHHTAHUS, Pa3BUTHS W COIUAIM3ANNU OOYJArOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HaUEHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pElIeHUs MpoOiIeM, MOUCKa, aHaIu3a u
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypOBHE cpeaHero oOmero o0Opa3oBaHUs, TPU ONPEACICHUHM COACPIKATEIbHOM
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW JESITENbHOCTH 4YeJOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

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

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(yHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUi, HEOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpPE BEIIECTB M XUMUYECKHX SBJICHUH, IMCIOIIIUX MECTO B MPUPOJIEC, B PAKTHUUCCKON H
MMOBCETHEBHOM KW3HU,

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

Hapsiny c atuMm, coaep:karenpHasi XapakTepUCTUKA LIeJei U 3a7a4y U3ydeHus MpeaMera B
MporpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMHU aKTUBHOTO MOJYYCHHsI 3HAHUN U NPUMEHEHUS UX B PealibHOM >KU3HM JUISl pPElIeHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHUS» JOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPa3BUTON JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPoOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JJIsl IOWCKA U aHalu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOII01aTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOW pOJM B  PEHICHWH TIIIOOANBHBIX TMPOOJIEeM  palruOHAIBHOTO
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 XUMHWYCCKUMHU SABJICHUSAMU.

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

OOmiee unciio 4acoB, OTBEACHHBIX JJISI M3YUEHUS XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannyeckoil XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B MOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHuueckux coequHennit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHUYECKUX COCMHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BELIECTB W MX MpPEBpAlllEeHUi: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHWEe M ONHMCAHWE JEMOHCTPALIMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELLECTB MPU HarpeBaHuu (IJ1aBjeHHe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpPEHUs ), HaX0XK/IeHNE B IPUPO/JIE, MTOTyYEeHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MIPE/ICTaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIECHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTABUTENb aJTKWUHOB: COCTaB, CTPOCHUE, (PU3NYECKNE U XUMUYECKHUE CBONCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumueckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JINuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomyTHble HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepadboTKH.

DKCHepUMEHTaIbHbIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJICHUE C
oOpa3iamu MmiacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa

MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOTHBIX BEIIECTB WM MPOJIYKTOB PEAKIIUH ).
Kucsiopoacoaep:kaiye opraHudeckne coeTnHeHnst



[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XUMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMU METAJJIaMH, TaJOr€HOBOJIOPOJAMH, TOPEHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKyJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIJIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MICIOYHBIMHA METaNIaMH, KQueCTBEHHAS PEaKIIHsI Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa U
STHUIICHTJTUKOJISL.

@DeHoM: CTpPOSHWE MOJICKYIbl, (PU3NYCCKHE W XHMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunbl U Kemouwvl. DOpMaNbAETHI, aUeTadbACTHI: CTPOCHHE, (u3HYecKHe u
XUMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYCCTBCHHBIC DPEAKIIHH),
MOJTy4eHUE U TIPUMEHEHHUE.

OMHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KUCIOTHI:
CTpOeHHUE, PU3NIECKUE 1 XUMHUYECKHE CBOMCTBA (CBOICTBA, 00IIME /IS KiTacca KUCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCJIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxxHbIe YPUPHI KaK MPOU3BOJHBIC KAPOOHOBBIX KHCIOT. ['MIAPOJIA3 CIOXKHBIX (PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapubl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ rtuapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoiHbie noauMepbl. CTpoeHre Kpaxmalia U LEJUTION03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOIOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIecTBa WJIM NPOAYKTAa pPEaklUMd MO HU3BECTHBIM Macce, 00BbEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A30TCoIepIKalle OPraHUYEeCKIE COSAMHEHMUSI.

AMUHOKUCIOTBI Kak aMQpOTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEITKOB: THUAPOIM3, ICHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHN S

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4YEHHUs BELIECTB U MX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSI Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupukauus, IEepUOJUYHOCTh, HAONIO/IEHUE, HW3MEpEHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorys: NUILEBbIE MPOLYKTHI, OCHOBBI PAllMOHAIBHOIO ITUTAHUSA, MOIOIIHE CPEACTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBHIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUM

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHust JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTYpalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproanyeckass cucrema xumuueckux 3memeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa M Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
anementoB [[. M. MenpaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEILIECTB
10 TpyInaMm U neprojaM. 3Hau€HHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

CrtpoeHue BelecTBa. XUMHUYECKas CBs3b. BUABI XUMHUYECKOW CBsI3M (KOBaJEHTHas
HEMoJIApHas W TOJNSpHAas, MOHHAsA, MeTajulhyeckas). MexaHu3smbl 00pa3oBaHHS KOBAaJECHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U AHUOHBI.

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



[Tonsatue o gucnepcHbIX cuctemax. VMICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccupukanuss HeopraHumueckux coeauHeHui. HoMmeHkiatypa HEOpraHMYECKUX
BemlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCaM.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYEeCKOW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUs MACChl BEIIECTB, 3aKOH COXpPAHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIe pEaKIWU.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle HlaTense.

OnekTponuTudeckas auccoruaiys. CuibHble W cliadbie 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmui «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX peméToK, HAOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHHUE MpaKTU4YeCKOH paboThl «BiusHue pa3nuuHbIX (AaKTOpPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MTOHATUS «MACCOBAsl OJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cucTEME XHMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. DH3WYECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUCIOopoa, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BaKHEWIIMX HEMETaUIOB (TaJloreHOB, cephl, a3ota, Qocdopa,
yriaepoja U KpeMHHsI) U UX COeUHEHHUN (OKCUI0B, KUCIOPOICOAECPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Meramnsl. Ilonoxenue metaiioB B Ilepuoanueckoi cucteMe XUMHUYECKUX 3J1eMEHTOB /Jl.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayjioB. OOmiue
¢buznueckue cBoiicTBa MeTawioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HAIPSHKEHUN
METAJJIOB.

XVUMUYECKUE CBOMCTBA BaXHEHIIMX METAJIOB (HATpUM, Kaiuuil, KalblHi, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleKnu «MeTaibl U CIJIaBbl», 00pa3lloB HEMETANIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3aa4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPAMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaklK Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.



Pacuérel macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, ECIIM OJHO U3 BEIIECTB HMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecie4eHIHN SKOJIOTUYECKOM, SHEPTETHUECKON U MUIEeBON 0€30MacHOCTH,
pa3BuTMM MeAMIUHBL. [loHATME O HaydHBIX METOJaxX II0O3HAaHUSA BEUIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBnenns 00 oOmUX HAYYHBIX MNPUHLOUNAX T[POMBIIUIEHHOTO TOJXYYSHHS
BAKHEUIINX BELIECTB.

UYenoBek B MHpEe BEIIECTB M MAaTE€pUAIOB: BAKHEHIINE CTPOUTENbHBIC MaTE€pUabI,
KOHCTPYKIIMOHHBIE MaTepHaslbl, KPacCKH, CTEKJIO, KEpaMHKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPATIbHBIE yI00pEHUSI.

XHWMHUS U 3JI0pOBBE 4YEJIOBEKA: MPAaBWIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaTOB,
IpaBuiia 6€30MaCHOTO UCMOJIb30BaHUS MPENapaToB OBITOBOM XMUMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4eCKOW XUMHUU B
11 kyacce oCyIIecTBIACTCS Yepe3 MCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MTOHSTHM,
TaK ¥ NOHATHMH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0miue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJEIMPOBAHNE, U3MEPECHHUE, SIBIICHUE.

@dusnka: Marepus, dHEprus, Macca, aToOM, JIEKTPOH, NMPOTOH, HEWTPOH, MOH, H30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YpPOBEHb, BELECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IUMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buosiorus: knerka, opraHums3M, 3KocHcTeMa, Ouocepa, Makpo- U MHUKPOAIEMEHTHI,
BUTaMHHbI, 0OMEH BEILIECTB B OPraHU3MeE.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TIOJIE3HbIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHYECKas IIPOMBIIIJIEHHOCTD, MeETaJUTyprus, IIPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaJIOB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, nuuieBas
IIPOMBIIIIEHHOCTb, (apMaleBTHUYECKasi MPOMBIIIJICHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€PHANIOB, HJIEKTPOHHAs INPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJaIOITUMHUCS
IIporpaMM cpejHero o0miero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro o0uiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOEHUSI IpeaMera «XHMHs» Ha YpPOBHE CpelHEro ooOiero oOpa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

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

HaJM4ue MOTUBALIUU K 00YYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMHU, MPUCYIIUMHU LEJIOCTHOM 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 JEATENbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U IpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCAM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0Y4YarOLINXCS.

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 BOCIIMTAHUA:

0CO3HaHMs 00Y4arOUIMMHCA CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH, YBaKEHUS 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 y4yeOHBIX U IT03HABATEIbHbBIX 33J1a4, BHIIOJHEHUN XUMHUECKUX SKCIIEPUMEHTOB;

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

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAILHBIX TOMCKOB, MOCTOSTHHOTO TPYZa YUEHBIX U PAKTUKOB;



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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHHS,;

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

TOTOBHOCTH OILIGHMBATh CBOE TOBEJCHWE M TOCTYNKM CBOMX TOBApPHUINEH C TO3HMIUI
HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHHE MOCJIEACTBUN ATUX MTOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

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

coOJIo/IeHUs TPaBWJI OE30MacCHOTO OOpaIleHus C BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJOBOH EATEIHHOCTH;

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

OCO3HAHMS TOCIEACTBUI M HENPUATHS BPEIAHBIX MPUBBIUEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH MPaKTUYECKUX 3a/ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

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

YBaXXEHHUS K TPYY, JIOASIM TPYyJa U pe3ysbTaTaM TPYAOBOM AeATEIbHOCTH;

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

6) HK0JIOrHYeCKOro BOCIIMTAHUS:

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

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

OCO3HAHHUS HEOOXOAMMOCTH HCIIOIb30BAHMS JOCTUKEHUN XUMHH JUIS PELISHUsI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

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

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

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

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



MOHUMAaHMS CHeNUPUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
paIMOHATILHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHS 00 OKpYKaIOIIEeM
MHpE KaK O €JIMHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHn: IpoOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHWMHH JJII COBPEMEHHOW NMBWIM3ALUMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIIEBOM U HKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAHIIUHBI,
00ecCreYeHNN YCIIOBHIA YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH UCIOJIH30BATh MOJy4aeMbl€ 3HAHUS IS
aHann3a U OOBSICHEHUs SIBJICHUM OKPYKAIOMIEr0 MUpa U MPOUCXOMSIMX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIFOYEHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C TEJBIO TIOJTYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO MCIIOB30BaTh XUMHUECKUE 3HAHUS IS PEIICHUs TpooIeM
B peaJbHBIX KU3HCHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHWIO U MCCIIEIOBATEIHLCKON eI TEIHPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO M caMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW 1O XUMHUHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
NESATENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HauuMble s (HOPMHUPOBAHMSI MHUPOBO33PEHUSA OOYYAIOIIMXCS MEXAUCHUIIIIMHAPHBIC
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprusi, SBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPHUHIIUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCiel0BaHne, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHbIE  y4ueOHbIC JIEHUCTBUS (mo3HaBaTesIbHbIE, KOMMYHHUKAaTHBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMITETEHITMHN 00Y4aIOIINXCS;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B IO3HABATEIHHOU U
COLIMAIbHOW MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YYEOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJ1ajleHHe YHHBEPCAIbHLIMHA YU4eOHBIMH M03HABATEILHLIMHA JIEHCTBUSIMMU

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYNTUPOBAaTh W aKTyadU3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpHuBarth;

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



WCIOJb30BaTh MPH OCBOCHHHM 3HAHWHA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKM TOHATHH M YCTaHABIMBATh MX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHATUS JJIs1 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BELIECTB U XUMHUYECKUX PEaAKLUH;

yCTaHaBIIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEKIY H3y4aeMbIMH SBICHUSIMU;

CTPOWTH JIOTUYECKHE PACCY)KICHHsI (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IMPOIEcCe MO3HAHMSA, UCIOJIb3yeMble B XUMUH CUMBOJIMYECKUE (3HAKOBHIC)
MO/IENH, TIPE0OPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUYECKOW peakuu — TPU pPEHICHHH YYeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33/1a4, NMPUMEHSATh Ha3BAaHHBIE MOJEIbHBIC TPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopMynmHpoBaTh TENW W 3aJadd  HCCICIOBAHUS, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHHS W OCHOBHI
st POPMUPOBAHHS THITOTE3HI 110 MIPOBEPKE MPABMIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HABBIKAMH CAMOCTOSITEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBEICHHS YUYCHUYECKUX
AKCTIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOIOAATh 32 XOJOM IpOoIlecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

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

3) pabora ¢ ungopmanmei:

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

(dbopMynupoBaTh 3ampoChl U MPUMEHITh Pa3UYHbIE METOJbl MPH TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

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

CaMOCTOSITENIBHO BBIOMPATh ONTUMAIBbHYIO (hopMy mpeacTaBiaeHUs MHGOPMAIH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHbopManuei: NPUMEHATh MeEXIpeAMeTHbIe ((pU3MUYecKue M MaTeMaTHYeCKHe) 3HaKd U
CHUMBOJIBI, (OpMYJIbl, a00peBUATYPbl, HOMEHKIIATYPY;

UCIOJb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYK/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATh CBOM TMPEUIOKEHHUS OTHOCHTEIBHO BBITIOJHEHHUS
NPEUI0KEHHOHN 3a71auH;



BBICTYNIaTh C MpPE3CHTAIel pe3yabTaTOB IMMO3HABATEIBHOMN AEATEILHOCTH, MOITYUYECHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBINOJHEHUHM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

Ogiaienne YHUBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:

CaMOCTOSITEIIbHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO TO3HABATEIBHYIO NIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3h(HEeKTUBHBINA CIIOCOO MX PEIICHUS ¢ YIETOM TOIyYEHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYILIECTBJISITh CAaMOKOHTPOJIb CBOEW JEATEIbHOCTH Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

MNPEIMETHBIE PE3YJbTATHBI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS Kypca «OpraHmdecKasi XUMHS» OTPaKaIOT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KAapTHHBI MHUpPA, POJM XWMHU B TIO3HAHUH SIBICHUH TNPHUPOJIBI, B (HOPMUPOBAHHUU
MBIIUIEHUSI W KYJIBTYpPBl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOU st
pemieHusl MPaKTUYECKUX 3aJad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasi), MOJib, MOJIApHAs Macca, MOJSPHBIA O00BEM, YIIEpOIHBIH  CKEJIET,
(GyHKIMOHATIbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIUHEHHUSI); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHUYeCKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXkKalllue B OCHOBE MOHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAXKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHUI, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHSI IPH OMKUCAHUM COCTaBa, CTPOCHUS U
MIpEeBpPAIEHUI OPraHUYECKUX COCTUHEHU;

chOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OPMYIT OPraHNYEeCKUX BEIIEeCTB
U YpaBHEHUU XUMUYECKUX PEaKIUid, U3rOTaBIMBATh MOJEIHU MOJEKYJI OPTraHMYEeCKUX BEIECTB
JUISL WITFOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO0 MX COCTaBYy M CTPOEHHUIO K OINpeleN€éHHOMY KiacCy/Tpylrne CoeAnHeHHH
(YrneBoJOpoJbl, KUCIOPOJ W a30TCOJEpXKAalMe COEIMHEHMs, BbICOKOMOJIEKYISPHbIE
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIICH,
alleTHSIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (QeHod, (GopManbIerui, aneTalibAeruja, MypaBbHHAS



KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACTSATh BHUIBI XUMHUYECKOW CBSI3H B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH IIOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCCKHX
BemiecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUECKHE WU
XMMHMUYECKHE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(meTaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, ININLIEPUH, (EHOJI, alleTalbAerul, MypaBbiuHasi U yYKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl0j03a, aMMHOYKCYCHas KHCIO0Ta), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepu30BaTb HCTOUYHUKHU YIJIIEBOJOPOJHOIO CBHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHS 10 XHUMHUYECKUM YpaBHEHUSIM
(Maccbl, 00b€Ma, KOJMYECTBA MCXOJHOIO BELIECTBA WJIM IPOAYKTAa PEAKIHMH MO0 W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKIun);

chopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCMHOJb3YEMbIX B XHMHUU TMPU MU3YYEHUU BEUIECTB U XHUMUYECKUX SIBJICHUU
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICIUPOBAHUE), HKCIOJb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MPaBHUJIa MOJH30BAHUS XUMUUYECKON TOCYION U
nabopaTopHbIM 000PyIOBAaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BELECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEJTKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTHU
npu oOpallleHny ¢ BellecTBaMU M J1a00opaTOpHBIM O0OpPYIOBAHUEM, MPEICTABIATH PE3YIbTATHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATh XMUMHUYECKYI0 HH(OPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uHpopmalu, IHTEpHET U IPYTHX);

chOpMHUPOBAHHOCTh YMEHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBBbS U
OKpYXarollleld MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBHS HA KUBBIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHate Ha
puUMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 37I0POBBS: YMEHHUE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,



JUIL  CHeNbIX Y CcAa0OBHIAMIMX OOYYAIOUIUXCS: YMEHHE HCIOJIb30BaTh pPelbeHO-

TOUYEYHYIO cucTeMy 00o3Hauenuit JI. bpaiins ans 3anucu xumMmudeckux Gopmyir.
11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUST Kypca «OOmas W HEOpPraHWYECKas XUMHUS)
OTpaXKaroT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABIISIIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNA TPUPOJBI, B (POPMUPOBAHUU
MBIIUICHUS. U KyJAbTYpbl JTUYHOCTH, €€ (DYHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOM st
pelIeHus IPaKTUYECKHX 3a1ad U IKOJIOTUUECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY
340POBBIO U IPUPOJHOU CPELE;

BJIAJICHUE CHCTEMOM XWMHUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIOJArarolue
MOHATHS (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb
OKUCTICHHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYeCKasi  peméTka, THUIBl XMMHYECKHUX  pEaklHi, pacTBOP, AJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAS NUCCONUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Auccolmanuu, nepuoauyeckuii 3akoH J[. WM. MeHneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAICHUS DHEPTHH MPH XUMUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHWS,
JIe)KAIIMe B OCHOBE IIOHUMAaHMS TPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(akToNOrMuecKre CBEeIEHUSI O CBOMCTBAX, COCTaBe, MOJYyYECHUH U OE301MacCHOM HCIOJIb30BAHUU
BAKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHI, YCTaHABINBATh
HX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIME IMOHATUSA MPHU ONMMCAHUM HEOPTaHWYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BelIIeCTB M YypaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHbIe Ha3BaHHUS OTAEIbHBIX HEOPraHUYECKHUX BEIIECTB (yrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMHAK, ralméHas W3BECTh, HEramé€Has H3BECTb, NUTbEBAs COJA, MUPUT U
Jpyrue);

chOpMUPOBAHHOCTh YMEHUH ONpeAEsATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTABAa, BUJl XMMHUECKOH CBs3H (KOBaJCHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUIN KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, WMOHHAs, METAJUIMYeCKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPraHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyNIe cCoelnHEeHUN (MPOCThie BEIIeCTBa — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHHUS, KUCIOTHI, aM(pOTepHBbIE THAPOKCHBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpbIBaThb CMBICI Tepuoaudeckoro 3akoHa J[. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos Ileproanyeckoit cucteMbl XuMuueckux nemeHToB . U.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB U HX



COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cuctemMbl XUMHYECKUX AemMeHToB [l. W.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, IMOATBEPXKAATH CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJIy HEOPraHMYECKMMM BEIIECTBAMM C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

c(OPMHUPOBAHHOCTh YMEHHS KiIacCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY 3(PQeKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIMH, YIaCTHIO KaTalu3aropa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTABIISATh YPABHEHHS PEAKUUH Pa3IMYHBIX THUIIOB, TIOJHBIE
U COKpalll€éHHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPIKAAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OINBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOpPaX HEOPIaHUUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

cOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaThb XHMHUYECKHE IPOILIECCH, JIeXKallhue B
OCHOBE MPOMBIIIJICHHOTO MOJIYy4YE€HHUSI CEpPHOM KUCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTD
MpeacTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYMCICHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBasi JIOJil BELIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MpPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAaCTBYIOIIUMX B PEAKIMH BELIECTB, TEIJIOBOTO 3(dekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMH IO BBIOJIHEHHUIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TEepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE PA3NTUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMEeHa, KayeCTBEHHbIC pPEeaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» u «Hemeramib») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaDOpaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUIH COOTBETCTBYIOLIUX
peakuuii u GOopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHAJIM3MPOBATh XUMHUYECKYIO HH(OpMALHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeIcTBa MaccoBOM KOMMYHMKauuu, WHTepHeT u
APYTUX);

C(OPMHUPOBAHHOCTh YMEHUH COONMIOAATh TMpaBHJa SKOJOTHYECKU 1EJIecO00pa3HOro
MOBeJIEHUsI B OBITY W TPYJOBOM JEATENBHOCTH B ILEISAX COXPAaHEHHs] CBOETrO 3/0POBbS H



OKpY)KaloLEl MPUPOJHOM CpEbl, 0CO3HABATH OMACHOCTh BO3JCUCTBUS HA JKUBBIE OPraHU3MBbI
OTpeIeIEHHBIX BEUIECTB, MOHUMAsi cMbIcT nokasarens [1JIK, moscHATs Ha mpuMepax CIoCOOBI
YMEHBILEHUS U MPEIOTBPALLICHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEIIOBEKA;

Ui 00ydaroluXcs C OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 370POBbS: YMEHUE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOIaX IMO3HAHMS BEIIECTB U XUMHUECKUX SBJICHHI;

JUIL  CIETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-

TOYEYHYIO cucTeMy o0o3HadeHuit JI. bpaiins mis 3anucu xumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacos DJIeKTPOHHBIE
Jrj;_)n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Konrpoabnsie | IlpakTuueckue (undgpossbie)
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
[Ipeamer oprannyeckoit xumuu. Teopust cTpoeHus
1 oprannueckux coeauHeHuii A. M. byrneposa 3 0 0
Wroro mo pazueny 3
Paspnen 2. YrieBogopoabl
2.1 [IpenenpHBIC YIIIEBOIOPOIBI — AJIKAHBI 2 0 0
29 HenpenenbHble yrieBo0pO/Ibl: alKEHBI, 6 0 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2 0 0
[IpupoHbIE HCTOYHUKH YIIIEBOJIOPOIOB U UX
24 3 1 0
nepepaboTka
Hroro mo pazgeny 13
Pasznea 3. Kuciaopoaconepskamme oprannyeckue coeJuHeHUst
3.1 Cruptbl. DeHon 3 0 0
32 Anwsaerunsl. Kap6oHoBbie kucioTsl. Clio)KHBIS 7 0 1
3¢hupsI
3.3 VraneBoasl 3 1 0
Wroro mno pazneny 13
Paznea 4. A3oTconep:kaniue oprannyeckue coeTuHeHus
4.1 ‘ AmuHbI. AMUHOKHCIIOTHL. benku 3 0 0
Hroro no paszneny 3
Paspnen 5. BoicokoMoJIeKyISIpHbIE COeIMHEHUS
5.1 ‘ IInactmaccel. Kayuykn. Bonokna 2 0 0
Hroro no paszneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2




11 KJIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
Ne i/t HaumenoBanue pa3aejioB U TEM IPOrpaMmabl Beero KOHTpOJIbeIe HpaKanecxne f)lép[;(ii:g)(:::::.])'lbﬂble
padoThI padoTsbI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuii 3akoH u
1.1 [eproandeckas cucteMa XUMHUYECKUX JIEMEHTOB 3 0 0
. N. MenneneeBa
1.2 Crpoenue BemnecTBa. MHOrooOpasue BENeCTB 4 0 0
1.3 XUMHUYECKUE pPEeaKIIUU 6 1 1
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMusi
2.1 Mertanibl 6 0 1
2.2 Hemeranmsl 9 1 1
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX BEIIECTB 2 0 0
Hroro o pazgeny 17
Paznen 3. XuMus 1 ;KU3HL
3.1 ’ XUMHUs ¥ KHU3HD 4 0 0
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KosmnuecTBo yacos Jara DJIeKTPOHHbIE
w/n Tema ypoka Beero Kontpoabubie | Ilpaktuyeckune | H3YICHUHA uu@ppoBbIe
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
1 [Ipenmer opraHuYecKOi XUMUH, €€ 1 0 0 06.09
BO3HHKHOBEHHWE, PA3BUTHE U 3HAYCHHE
2 Teopust cTpoeHUsT OPraHMUECKUX COCTMHEHUH A. 1 0 0 13.09
M. BbytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS
[IpencraBnenne o KiaccupuKaIIH 20.09
3 OopraHuyeckux BemecTB. HoMeHkmaTypa 1 0 0
(cucremaTuyeckas) U TPUBHUAIbHBIC HA3BAHUS
OPraHWYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN 1 0 0 27.09
psa. BxoaHas ctapToBasi AMarHOCTHKA.
5 MertaH 1 3TaH — TMPOCTEUIINE TTPEACTABUTEIH 1 0 0 04.10
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 0 0 11.10
7 DOTWJICH U TIPOTUJIEH — MPOCTEHIINE 1 0 0 18.10
MIPEJICTAaBUTENH AJIKEHOB
8 [IpakTruueckas pabora Ne 1 «}'IonyquI/Ie 1 0 1 25.10
ATHJIEHA U U3yUYECHHE €r0 CBONCTBY
Ankanuensl. byraguen-1,3 u metunOyraaueH- 08.11
9 1,3. [TonydyeHue CHHTETUYECKOTO KayuyKa U 1 0 0
PE3UHBI
AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 15.11
10 TOMOJIOTUYECKHM psisl. ALETUIIEH — 1 0 0
MPOCTEHIIINIA TPEICTABUTEND AJTKUHOB
11 Boeluucnenus no ypaBHEHHUIO XUMUUYECKOU 1 0 0 22.11
peaxiuu
12 Apenbl: 0eH30J1 1 ToJ1yoJ1. TOKCHYHOCTh apeHOB 1 0 0 29.11




I'enernyeckas CBs3b YII€BOAOPOJIOB,

06.12

13 MPUHAIISKAIINX K Pa3IMYHBIM KJaccam
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: 13.12

14 MIPUPOJIHBIN Ta3 ¥ MOIYTHBIC HEPTSIHBIE Ta3bl,
He(DTh U IPOAYKTHI €€ mepepadoTKu

15 KountpoJabsHnas paéora no pasaeny 20.12
«¥YT11eBO1I0pPOAB»
[IpupoaHble HCTOYHUKH YTIIE€BOAOPOOB: 27.12

16 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI: METAHOI U 10.01
sTaHoJl. BomopoaHas cBs3b

18 MHOroaToMHbIE CIUPTHI: ITHWICHIIUKOJIb U 17.01
TIIUTEPUH

19 ®denon: CTPOCHHE MOJIEKYIbL, buznueckue u 24.01
XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaerunpl: GOpMaNbACTH U alleTAIbICT U, 31.01
AnietoH

21 OHOOCHOBHBIE TIPe/IeTbHBIE KAPOOHOBBIE 07.02
KUCJIOTBI: MypaBbHHas U YKCYCHasl

29 [IpakTrueckas pa6f)Ta No 2. «CpoiicTBa 14.02
pacTBOpa YKCYCHOM KUCIIOTBI»

23 CreapuHOBas U OJICMHOBAsK KUCIIOTHI, KaKk 21.02
IIPEJCTABUTENIN BBICHIMX KAPOOHOBBIX KUCIOT

o4 Mpbuta kak COJIH BBICIINX KapOOHOBBIX KHCJIOT, 28.02
UX MOMOIee JICHCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIC 06.03

25 KapOOHOBBIX KUCIIOT. [ MPOSIN3 CIIOKHBIX
3¢upoB

26 XKupsl: ruapoans, npuMeHeHne, OuoJornuecKas 13.038
POJIb JKUPOB

27 VYTraeBoJibl: cocTaB, KilacCU(UKausl. 20.03




Baxueiimme npeacraBuTeNu: TIII0K03a,
¢bpykTO3a, caxapo3a

28 Kpaxmai u 11emuiosno3a Kak npupoHbIe 1 03.04
MIOJIUMEPHI
KountpoJabsHnas paéora no pasaeny 10.04
29 «Kucsopoacoaep:kamue opraHuyecKue 1
coeIMHEeHUs»
30 AMUHBI: METHJIAMUH U aHUJTUH 1 17.04
AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE 24.04
31 COE€IUHEHMS, UX OMOJIOTMYECKOE 3HAUCHHE. 1
Ilenrtuanl
32 Benxu xak mpupoIHbIE BEICOKOMOJICKYIISIPHBIE 1 08.05
COCITMHEHUS
33 OcHOBHBIE TIOHATHST XUMHUH § 1 15.05
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIE METOBLI CHHTE3A 22.05
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TmacTmacchl, KaydyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHYeCcKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CTpOCHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I KOBaJICHTHOM
CBA3U. BOI[OpOI[Haﬂ CBA3b

BaneHTHOCTE. 9J'IeKTpOOTpI/H_[aTCJ'ILHOCTb.
CreneHb OKHCIICHHS. BeniecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX. HctunHBIE
" KOJUIOUJHBIC paCTBOPHI. MaccoBas g0t
BCIICCTBA B paCTBOPC




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

Knaccugukamms XuMHYECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3IMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

11

DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIOpPOJHOM Toka3zatene (PH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTre 06 31eKTpoIM3€e pacIuIaBoOB U
pacTBOPOB CoOJIeH

13

KonTponsHas pabota no paszaeny
«TeopeTrnyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue puznyeckre cBONCTBa
METaJJIOB




CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH PAJT

15 HaIIpSHKEHUH METaJUIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB

16 (HaTpUii, KM, KAJIBIINA, MarHUH,
AIIOMHHMI) U UX COETMHEHUI

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCAUHEHUI

18 XuMHYecKre CBOMCTBA IIMHKA, JKejle3a U UX
COCAUHEHHI
[IpakTnueckas pabota Ne 2. "Pemienue

19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«MeTtamie»"
Hewmerannsl, nx nonoxxenue B [lepunoanueckoi

20 CHUCTEeME XMMUYecKuX 3jeMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
du3znyeckre CBOMCTBA HEMETAIIIOB.

21 AmtoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIIopoa, cepsl, hochopa u yriepoaa)

29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX
COEeqUHEHNN

23 XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa u ux
COEIUHEHNN

24 XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
UX COEIUHEHUMN

o5 [IpuMeHeHne BaxXHENIINX HEMETAJUIOB U UX
COCIUHEHUI

26 O0o001IcHNE B CHCTEMAaTH3alKs 3HAHUH 110

TeMe «Hemeramiey. BeruuciaeHus mo




YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME 1
"HemeTamnsl"y

08 KoHnTpomasHas padorta o Temam «MeTauibh» u 1
«HemeTamibs»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranwdeckne u opraHndecKrue OCHOBAHUS
AmpoTepHBIC HEOPraHUYECKHUE U

30 opraHuueckue coenuHeHus. [ eHeTHnueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOH,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBnenus: 06 0OMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus 10 knacc. 'abpuensu O.C.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus 10 xnacc. ba3zoBslil ypoBeHb. MeToudeckoe nocooue.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET
O6pa3zoBarenbHas mwiathopma "Poccuiickas dneKTpoHHas mkosa"

https://resh.edu.ru/






