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HOACHUTEJIBHASA 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 pe3ylbTaTaM OCBOCHHUS (enepaabHOH 00pa30BaTENbHON MPOrpaMMBbl CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMusg» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHMHH, K OIpENeNIeHUI0 00Iei
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 MOJTOTOBKH BBHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANHN3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHOH cpene. Peanusyercs xuMudeckoe o0pazoBaHue 00Y4aIOLUIUXCS HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHAJIBHON KHU3HHU OOILIECTBA, a TAKXkKe C y4ETOM OOIIUX
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 CO3JJaHMM HOBOW 0a3bl MaTepualbHOW KynbTypbl. 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 MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBeUeCTBa — CBIPbEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

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 MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeOpraHuueckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI 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 O00ECIeYyMBaeT BO3MOXKHOCTH PACCMOTPEHHS 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
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETr0 0O0Opa30BaHUs TEPBOHAYATHLHBIC
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
W3y4YeHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHYECKUN MaTepual |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHAa C OOIMETEOPETHYECKUX M METOJOJOTUYECKUX 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
MIPUMEHEHNH, a TAKKE 0 XUMUYECKUX PEAKUHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMUU C JPYTMMHM HayKaMH, pPAacKpbIBalOT €€ pojb B II03HABATEIIBHOM H
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYHUMBIX MpOOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yuebHoro mpeamera « XUMUsD JaHHOTO YPOBHS M3y4YCHHS] OPHEHTUPOBAHO Ha (GOpMUPOBAHHE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IIPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemneHus 3amad BOCHUTAHHS, pPAa3BUTHS W COIUANIM3AIMHU  OOYJarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUEHHUE I PA3TUYHBIX BUJIOB JACSITENFHOCTH: PEIICHUs TPoOieM, MoKNCcKa, 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 cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, MPAKTUUYECKOW [IESATEIIbHOCTH YEJOBEKAa M KaK OJHOIo 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 ypoHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUYEBBIC TTOHSTHS,
(byHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMHUpOBaHHE W Pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUui, HeOOXOIUMBIX IS TPHOOPETECHUS YMEHHIA OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

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

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera 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 NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYCHUs] 3HAHUN U MPUMEHEHHUS UX B PEajbHOW U3HU Ui PEIICHUS
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 WHTEIJIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETECHIUH),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI NPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIUI HKOJIOTUYECKOI 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyaronuxcs: CrIoCOOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBBIE 3HAHHS 1O XUMUU B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIs TIOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(bopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOT'O MBIIIJICHHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUM, €€ BaAXHOW pOJM B  PEHICHWH TIJI00AJIBHBIX  NpoOJeM  parMOHAIBHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€TCHI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU AJId TPpUHATHA
I'paMOTHBIX pCHICHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeI[MeTHOfI o0Oiactu «ECTGCTBGHHO-Hay‘IHI;Ie MpEeaAMETBID».

OOmiee 9nciio 4acoB, OTBEACHHBIX I M3YYECHUs XHMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 334aca (1 gac B Hellelo).



COJEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckune 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMHUYecKas CBSI3b B OPraHU4ECKUX COSAUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIIECTB IIPU HAarpeBaHuU (IJ1aBjaeHue, 0OyriiuBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
rOpeHus ), HaX0XkK/IeHUE B IPUPOJIe, MOJTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlMH, OKHCIEHUS U MOJIMMEPHU3aLUN), TOJIyYeHUE U ITPUMEHEHHUE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTENIINI PECTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (pU3nuecKkue U XUMUYECKUE CBOKWCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBsS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKHil, KaTaTUTHUECKUii), muponus. [IpoaykTel nepepaboTku HeTH, NX TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu miaacTMacc, KaydykoB U pe3uHsl, koyulekunu «Hep1b» u «Yroas», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




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

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XHMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METAJUIaMH, TaJOT€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO IEIOYHBIMHI METAIJIAMH, Ka4eCTBEHHAs peaKkius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue gpenona.

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

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAs W YKCYCHAsl KHCIIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IEHUCTBUE.

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

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MUecKue U XUMUYECKUE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puMeHeHue, ouonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep IITFOKO3bI.

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

DKCclepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUil: MpOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM TPOAYKTAa pEaklUd MO HU3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHWHOKHUCIOT (Ha TpuUMepe TIIHIKHA). buonormdeckoe 3HaUYEeHHE
aMUHOKUCIOT. [TenTumpl.



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

DKcIepuMEHTabHbIE METObl M3YYEHHsS BEUIECTB M UX IPEBpaIleHUi: HAOIIOAEeHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaydyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU TSI OT/I€bHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

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

®duszrka: MaTepusi, SHEPrus, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHbB,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIKH, YIIIeBObI, JKUPBI, EPMEHTHI).

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

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MATEPUAaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3p NEpUOAMUYECKOTrO 3akoHa M [lepuonmdeckold CHUCTEMBI XMMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BelecTBa. XUMHUYECKas CBSA3b. BuAbl XMMHMUYECKOM CBS3U (KOBaJIEHTHAas
HEMoJIsIpHasl W TOJIApHas, MOHHAs, MeTalInueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpoOoTpULATENBHOCTh. CTeNeHb OKUCIeHUs. FIOHbI: KaTHOHBI U AHUOHBI.

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

[lonsiTHe o aucnepcHbIX cuctemax. MIcTUHHBIE U KOJUIOMIHBIE pacTBOphL. MaccoBas 101
BEILECTBA B PaCTBOPE.

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

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

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecHre. PDakTOpbl, BIUSIOIINE HA COCTOSIHUE XUMHYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

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

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCHEPUMEHTAIBHBIE METOJbI M3yYEHUS BEIIECTB M WX MPEBPANICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
71ab0paTOpHBIX OMBITOB (pa3jioKeHHe IMEepPOKCHAa BOJOpOJa B MPUCYTCTBUHM KaTaiau3aTopa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa M OCOOEHHOCTH CTpOeHHsI aToMoB. DHU3HWYECKHE CBOMCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiictBa MeTawioB. CIIaBbl METAUIOB. DIEKTPOXUMHUYECKHHN PNl HaMpPsLKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O6mue crocoObl MoMy4YeHHst MeTauioB. [IpruMeHeHne MeTaioB B OBITY U TEXHUKE.

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



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIeliCcTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJOYel, KauyeCTBEHHbIE
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

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

XuMHUSA U KU3Hb

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

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

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJIbl, OpPraHUIECKHUE U MUHEPATIbHBIC YI0OpEHUSI.

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

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNnpeaAMETHBIX CBA3€H MPU U3YyYEHHH OOIIel M HEOPraHWYeCKOW XMMHH B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

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

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMOaKTUBHOCTh, MOJIEKYJa, PHEPI€TUYECKUN ypOBEHb, BEIECTBO, TEJI0, 00bEM, arperarHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

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

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, MOJIE3HbIE UCKOTIaeMbIE, TOIUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[penaparoB, IPOU3BOACTBO KOHCTPYKLHMOHHBIX MAaTEpUANIOB, 3JEKTPOHHAs MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHS OOYYarOIIUMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus ABISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXOI.

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

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

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIUIINM 0a30BOM HAyKH XUMUU;

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

HaJM4ue TMPaBOCO3HAHMS HKOJIOTMYECKON KyJIbTYpbl M CIOCOOHOCTH CTaBUTh LENH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

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

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTUUECKOW JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPHM M INMPAKTHUYECKOTO MPUMEHEHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O03HABATEIBHBIX MOTHBOB B TMIOJIYYEHHU M TOCIEAYIOIIEM aHAU3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

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

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEeH 340poBOro M 0Oe3omacHoro oOpas3a >XKHM3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

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

MOHMMAHKS [IEHHOCTH TMPAaBWI WHIUBUAYAIBHOTO U KOJUICKTUBHOTO 0€30MacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

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

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETCHTHOCTH B  Y4eOHO-HCCIIEOBATEIBCKOW JICATEIIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

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 IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

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

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpaeKTOpUU OOpa3oBaHUS,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 1[€J1IeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK UCTOYHUKY CYILIECTBOBaHUS
JKM3HH Ha 3emIie;

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

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIoOHAaIBLHOTO MIPUPOAOIIOIBE30BAHNS,

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

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, 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  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
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
MHUpE KaKk O €JUHCTBE INPUPOAbI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTHYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepualbHOU
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 TIPaMOTHOCTH: 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 3aK/IIOUYEHNS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMNXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON NeATENbHOCTH;

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

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

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

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MeXTpeIMEeTHBIE) OOIeHAyYHbIC TTOHATHS, OTPAKAIONTUE IIEJTOCTHOCTh HAYYHOW KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEeMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBAHKE, HAOIIOACHUE, M3MEPEHHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble yueOHbIE ICWCTBHS B IO3HABATEIBHOW U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIBHOCTH C MMOCTABIECHHBIMU 1EJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KIIACCU(DUKAIIUY BEIIECTB M XUMUYCCKUX PEAKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpaBHCHHE XHMHYECKOHW peaklMd — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BIIaJICTh OCHOBAMH METOJI0OB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKITUI;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PA3IMYHBIX BUIAOB M (OpPM TMpeACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU 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 MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAy4yHBIM SI3bIK B KAaueCcTBE CpPEACTBA MIpH paboTe C XUMUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB INO3HABATEIBHOU NESTENBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICZIOBAHUI ITyTEM COTJIACOBAHMUSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
omnpezenss €€ LeNu U 3a1add, KOHTPOJIUPOBaTh U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, pOJIM XMMHUU B TIO3HAHUU SIBICHUM NpHUponbl, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJAraloulue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIIpHAs Macca, MOJSPHbIE 00BEM, yYIIEpOOHBIH  CKeJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHHUS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUS OPraHUYeCKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30MaCHOM HCIOJIb30BAaHUH BAXKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOCHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMUMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponbl, KHUCJIOPOJ M  a30TCOAEpKAIIUE COEAUHEHUs, BBICOKOMOJEKYJSPHbIE



COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTWICH, STHICHIJIHMKOJb, TJIHMIEPUH, (eHOod, (GopManbAerun, aneraibIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUX (OJIMHAPHbIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHUH XapakTepus3oBaTb COCTaB, CTpOCHHE, (U3NYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (EHOJI, aleTalbIern, MypaBbuHasi U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb MCTOYHUKH YIJIEBOJOPOAHOIO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU IO HM3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MIO3HAHUSA, MCIOJIb3YEMBIX B XHMUU TIpU M3Y4YEHUH BEILECTB M XUMHYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIs IPUHATUS PEIIEHU B KOHKPETHBIX dKU3HEHHbBIX CUTYALUsAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUH cOOMIOaTh IpaBUia MOJIb30BAHUS XUMUYECKOH mocynoil u
1a00paTOpHBIM 000PYIOBAaHUEM, A TAKXKe IpaBHUiia OOpAIEHUs C BEIECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSAMU TI0 BBIIOJHEHHIO JA0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpalleHHuss OpraHUYEeCKUX BEIECTB IPH HArpeBaHHUM, MOJYYEHHUE ITUIICHA U U3y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BEILIECTB, JAeHATypauus OClKOB IpHU
HarpeBaHMH, IIBETHbIC PEAKIIMU OEJIKOB) B COOTBETCTBUU C IPaBUJIAMHU TEXHHKH 0€30I1aCHOCTU
pyu oOpallleHu! C BEIIeCTBAaMH M J1a00paTOpHbIM 000PYAOBAaHUEM, NPEACTABIATh PE3YyIbTaThl
XMMUYECKOT0 SKCIEpUMEHTa B (OopMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEakUUil u
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeJCTBa MaccoBOM nHpopmanuu, MHTEpHET U APYIruXx);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpY>Karollel MPUPOJHON Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3AEUCTBHUS Ha >KUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



I OOYYaloIIMXCSl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTDH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOSHUs Kypca «OOmas W HEOpraHWdyecKas XUMHS»
OTPaXKAOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XMMHH B TO3HAHWUW SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUU
MBIIIICHUS. U KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHATHLHOW T'PAMOTHOCTH, HEOOXOIUMOM st
pelIeHHUsT TPAKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIH OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHIIATECIHLHOCTh, CTEIICHB
OKHCJICHHS, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHASs, MeETAJUTMYEeCKas, BOJOPOJIHASA),
KpUCTATMYECKAass  pemeETKa, THIBI  XHUMHYECKUX  PEAKIMi, pPacTBOp, DIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJICKTPOJTUTHYSCKAS TUCCOIMAIMS, OKUCIMTENIh, BOCCTAHOBUTEIb, CKOPOCTH
XAMHYECKOH  pEaKIWH, XHUMHYECKOE paBHOBECHE); TECOPHH W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHsI MAacChl BEUIECTB, 3aKOH COXPAHCHHS W TPEBPAIICHUS SHEPTUU TPU XUMHUYCCKHX
peaKmusax), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3BIK XHUMHH, MHPOBO33PEHYCCKUE 3HAHMUS,
JeKallue B OCHOBE IOHMMAHHS TPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBIICHHIA,
(aKTOJIOTUYECKUE CBEICHHS O CBOWCTBAX, COCTaBe, MOJIYUYCHHH M OE30TIaCHOM HCIOJIB30BAHUU
BaXHEHUIMX HEOPTraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKOW JACATEIBHOCTH YeJI0BEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKU TIOHSATHH, YCTAHABIMNBATh
UX B3aUMOCBsI3b, HCIOJH30BATh COOTBETCTBYIOIME TMOHATHUS NPU ONMHMCAHUU HEOPTaHUYECKUX
BEIICCTB U MX MPEBPAIICHUH;

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHSI
dbopMyn BeliecTB M YpaBHCHHH XUMHYECKUX PEaKIUH, CHUCTEMAaTHYECKyID HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHMYECKHX BEIIECTB (yrapHbli ras,
YIJIGKUCIIBIN Ta3, aMMHUaK, raiméHasi M3BeCTh, HEramiéHas W3BECThb, IUTHhEBas COJa, MHUPUT U
Apyrue);

Cc(OPMHUPOBAHHOCTh YMEHHI ONPEICIISATh BAICHTHOCTD U CTETICHb OKHCIICHUS XUMUYECKUX
AJIEMEHTOB B COCJIMHCHUSAX PA3IMYHOTO COCTAaBa, BUJ XMMHUYECKOW CBsI3H (KOBaJICHTHAsI, NOHHAS,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHUSIX, TUI KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAICKHOCTh HEOPraHMUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaThb CMBICT Tepuoanyeckoro 3akoHa J[. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOHMTAINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATh) OOIIHE XHUMHYSCKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, IOJATBEP)KJIaTh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpMHUPOBAHHOCTh YMEHHS KIacCHU(UUHUPOBATh XMMHMUYECKHUE DPEAKIMH [0 Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaklUi pa3IuYHbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAaTh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHHM OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTb XUMHUYECKHE IMPOLIECCHI, JIeXkKallue B
OCHOBE IMPOMBIIIJIEHHOTO MOJIyY€HUSI CEPHON KHUCIIOTHI, aMMHaKa, a Takke chOpPMUPOBAHHOCTh
MpecTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLMIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJb30BAHUEM TOHSATHS
«MaccoBasi 0N BEIECTBa B PacTBOpPE», OOBEMHBIX OTHOLIECHUN Ta30B MpPU XUMHUYECKUX
peakusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MACChI BEILIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUN COONIIOATH MpaBUia MOJB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJIHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TeEpOKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW peaKlMH, peakuy HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKLUUu Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MaCHOCTH MpH 00pallleHNH ¢ BELIECTBAMH U J1aOOPaTOPHBIM 000PYJIOBaHUEM, NTPEJICTABIIATH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 Ppa3HbIX HCTOYHHUKOB (CpEICTBAa MaccoBOMl KOMMYyHMKanuu, MHTepHeTr u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IPUPOIHOMN cpenbl, 0CO3HABaTh ONACHOCTh BO3ACWCTBUSI HA JKHUBBIE OPraHU3Mbl
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

Il OOYYaloOUIMXCsl ¢ OrpAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS: YMEHHE TPUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazmeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbI: alKEHBI, 6 1
aJIKa/IMeHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 2




Hroro no pazgeny 12
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 4
Hroro no pazneny 4
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertamb 6 1
2.2 Hemerans 1 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 1
' BeIlleCTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHUS U )KU3HB 3
Wroro no pazgeny 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

N KoimuecTBo yacos DJIEeKTPOHHbIE
: Tema ypoka IIpakTuyeckue Aata undposbie
n/n Bcero KonTtpoJbHbie H3yYCHHSA
padoThbI o0pa3oBaTe/ibHbIE
padoTsbI pecypest
1 [Ipeamer opraHn4ecKON XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4eCKUX
2 coemuaenuit A. M. byrneposa, eé 1
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux Bemiects. Homenkiatypa 1
(cuctemaruyeckas) U TPUBHAJIbHBIE
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1
CUHTETHUYECKOTO KaydyKa W PE3HHBI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHMH, 1

TOMOJIOTHYECKHUI pAA. AI_IeTI/IJ'IeH —




MPOCTEUILIHNI IPEACTABUTEIIb ATIKUHOB

Brluncienus 1o ypaBHEHHUIO XUMHUYECKOU

11
peakuuu

12 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHOB

13 ['enernueckas cBs3b YIiI€BOJAOPOJIOB,
MPUHAIIEKAIIUX K Pa3IMYHbIM KilaccaM
[TpupoiHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoiHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeQTh U IPOAYKTHI €€ epepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenpHbIe OTHOATOMHBIE CIIMPTHI:
METaHOJ U 3TaHoi. BogopoaHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUIECHITIUKOJIb U
TIIMLEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3NYECKHe
U XUMUYECKUE CBONCTBA, IPUMEHEHHE

20 Anpaeruapl: GopmManbAaerua u
areTanbJeruy. AeToH

21 O/HOOCHOBHBIE ITpe/ieNIbHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

29 IIpaktnyeckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHCIIOTBI»

23 CreapuHOBast U 0JIEMHOBAs KUCIIOTHI, KaK




IpCACTAaBUTCIIN BBICHIUX Kap60HOBBIX

KHCJIOT

24 MBpbUia Kak COJIM BBICIIAX KapOOHOBBIX 1
KHCJIOT, NX MOIOIIIEE JICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOITN3 CIIOKHBIX 1
3¢upoB

26 Kupsl: THAPOIN3, MPUMEHEHHE, 1
OunoJsioTYecKasi poJib )KUPOB
VYrneBogpl: cocTaB, KilaccupUKaIius.

27 Baxneiimme npeacTaBuTeN: TIIOK03a, 1
¢bpykTo3a, caxaposa

08 Kpaxmai u 11einirono3a Kak IprupoTHbe 1
MTOJTUMEPBI

29 AMWHBI: METHUJIAMUH U aHWJIHH 1
AMUHOKHUCIIOTHI KaK aM(pOTepHBIC

30 OPraHUYEeCKHUE COCTUHEHUS, UX 1
Ounosornueckoe 3HaueHue. IlenTump

31 Benku kak mpupoIHbIC 1
BBICOKOMOJICKYJISIPHBIC COCIMHCHHSI

32 [IpomexyTouHas aTTecTanus 1

33 OCHOBHBIE OHATHSA XUMHUH 1
BBICOKOMOJICKYJISIPHBIX COCTUHCHUI
OCHOBHEBIE METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
[TnacTmacchl, Kaydyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u I[lepuoanueckas
cucTeMa XUMMHUYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX IJIEMEHTOB M UX COCTMHCHUI
10 TPyMIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKUX 3ieMenToB .M.
MeHnpeneeBa B pa3BUTHH HAyKH

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBsi3u. BomopoaHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUMN.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

Knaccugukanus XuMHIECKUX peakuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Bausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

11

DNEKTPOIUTHYECKAS TUCCOIHALINS.
[MoustiTre o BogopoHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIbLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Metannsl, UX HOJ0KEHHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3nuecKue CBOMCTBA METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIITUX
METaJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJlOMUHUNA) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XnMHYecKre CBOMCTBA ITMHKA, JKeJie3a U
UX COCIMHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

21

®u3nyecKkue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IpUMepe
KHCIIOpoa, cephl, hochopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U
UX COEIUHEHUMN

23

XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa u
HUX COEIUHEHUMN

24

XuMHuJecKue cBolicTBa yriepoaa,
KpEMHUA U UX COE€OUHEHMI

25

[IpumeHenne BaKHENIINX HEMETAIUIOB U
WX COeIUHEHUN

26

O0001IeHrE U cUCTEMATU3ALNS 3HAHUI




no teMe «Hemerayuiely. BeluucieHud mo
YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtansi"»

28

KontponbHas pabota no temam
«Metamael» 1 «HeMeTaninely

29

HeopraHqucxne H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

30

AmpoTepHbIe HEOpraHU4EeCKHUe U
OPraHWYECKHUE COCIUHEHUS.
I'enernyeckas CBsA3b HEOPraHUYECKUX U
OpraHUYEeCKUX BELIECTB

31

Ponb xumun B oGecieueHun
AKOJIOTUYECKOM, SHEPreTUYECKON 1
MUIIEBOM 6€30MacHOCTH, Pa3BUTUHU
MEUITHBI

[Ipencrarnenus: 06 0OMMUX HAYYHBIX
MPUHIIMIIAX TPOMBIIUICHHOTO ITOTYYeHUS
BAXHEHIINX BEIIECTB

32

HroroBas koHTposbHas paboTa

33

YenoBek B MHUPEC BCHICCTB U MAaTCPHUAJIOB
XuMus u 310pPOBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

33










