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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 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 OIpPENeNeHUI0 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 BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM JTAllOM pPEANN3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE 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
IpUPOJHON cpene. Peanusyercs xuMmuyeckoe o0pazoBaHue 00Y4aIOLUIUXCSA 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 MAaTEPHATIBHON XKHU3HHU 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
LIUBWIN3ALMY, B CO3JJaHMM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsI BELIECTBEHHOIO COCTAaBa OKPYXKAIOLIEro MUpPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON YaCThbI0 MHPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO 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 |
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 HeOpraHMYecKasi 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
pazBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEr0 0OOpa3oBaHUs TEPBOHAYATLHBIC
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 OOIEro 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 TTO3HIIHH,
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, 4 TAKKE O XMMUYECKUX PEAKUUAX, 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 XUMUU C JPYTMMHM HayKaMH, pAacKpbIBalOT €€ pojb B IIO3HABATEIIBHOM H
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX 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, IIO3HABAEMOCTh IIPUPOIHBIX SIBJICHUN MyTEM 3KCIEPUMEHTA
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 muane pemneHus 3amad BOCHUTAHHS, pPAa3BUTHS W COIUAIM3AIMHU  OOYJarOIINXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30BoO€ 3HAUEHUE I PA3TUYHBIX BUJIOB JACSITENFHOCTH: PEIICHHS TPOoOieM, MONCcKa, aHaIu3a U
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakTuke mpenoiaBaHus XMUMHUHM KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero ooOmero o0pa3oBaHus, IMPU  OINPEIACICHUH  COJEepPKATeIbHON
XapaKTEPUCTUKU I1eJeH H3ydeHUs TMpeaMeTa HalpaBJICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaIUIIMOHHO Tpu3HAETcss (GOPMUPOBAHME OCHOB XUMHUYECKOW HAyKM Kak oOmactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW MEATebHOCTH YEeJOBEKa M KaK OJHOTO W3
KOMITOHCHTOB MHPOBOW KylIbTyphl. C METOJAMYECKOW TOYKM 3PEHUS TaKOW TMOIXOd K
OTIPEICTICHUIO LIeJIeH U3YYCHUSI TIPEIMETa SBJISICTCS BIIOJTHE OMPaBIAaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom yposHe (10 —11 xi.) siBrsIFOTCS:

e (QopMUpOBaHHWE CHCTEMBl XHMHUYCCKUX 3HAHWHA KaK BaKHEHIICH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JieXKaT KITFOUEBBIC MOHSITHS,
(yHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIIHOCTH JOCTYIMHBIX OOO0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS,

e (opMHUpOBaHME W PA3BUTHUE MPEACTABICHUN O HAyYHBIX METOJAX IMO3HAHHS BEIICCTB U
XHUMHYECKHAX PEaKIUui, HeOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB M XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

e Da3BUTHE YMEHHUW H CHOCOOOB JEATENHHOCTH, CBS3aHHBIX C HAOMIOJCHUEM |
OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOMI0JIEHHEeM TIpaBWJI 0O€30TMacHOTro
o0OpaleHus ¢ BEeeCTBAMH.

Hapsiny c atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe MO XUMUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENEHH OTAAETCS NPEINOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE CoJep:KaHusi oOy4yeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHUKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSMH aKTUBHOTO TOJYYECHUs 3HAHUI U MPUMEHEHHUS UX B PEaTbHOM KU3HU Ui PELICHUS
MIPAKTUYECKUX 3aa4.

B cBsa3u ¢ oTuUM mpu u3ydeHMM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  OoOydalolIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMHUpOBaHHE WHTEIUIEKTYyaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
JeSITEeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIUI PKOJIOTUYECKOI O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CrIoCOOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA 1O XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIs IOWCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUIECKOTO
COJIepIKaHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHHSI,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHU, €€ BaAXHOW pOJM B  PEHICHWH TJI00ATBHBIX  NIpoOJeM  parMOHAIBHOTO
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 AJId IPpUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

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

OOmiee 4nciio 4acoB, OTBEACHHBIX Uil M3YYCHUs XHMMHH, 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
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€ ocHOBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBl OpPraHMYEeCKUX BeHiecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  knaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BELIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIECTB, HaONIOIeHue U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHMYECKUX BEIIeCTB IIPU HAarpeBaHuU (IJI1aBjaeHue, oOyriiuBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpeHUs ), HaX0XK/IeHUE B IPUPOJIe, MOTyYeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psll. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN aAJKEHOB: (PU3MUecKhe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATALlUU, OKHCIIEHUS U TIOJMMEPHU3AIIUN), TIOTy4eHUE U IPUMEHEHHUE.

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

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMsS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI PECTaBUTENb AIKMHOB: COCTaB, CTpOEHUE, (pU3nuecKkrue U XUMUYECKUE CBONWCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYeHHE M TpPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3IMuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIeBOAOPOI0B. [IpupoaHblil ra3 u momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN YToib U IPOIYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIyYEHUE 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 MU POAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbie CBsI3M MEXAy MOJIEKyJIaMHi CIIUPTOB. JlelicTBIEe MEeTaHOJIa U 3TaHOJa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYeCTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoM: CTpOSHHE MOJIEKYIbl, (U3NISCKHE W XHMHUYECKHUE CBOHCTBA. TOKCHYHOCTB
¢denouna. Ilpumenenue genona.

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

OIHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KHUCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

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

VYrieBoapl: cocTaB, KiaccuuKaIuys yriieBo10B (MOHO-, TU- U TIOJIMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaia (TUIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCoAepIKale OPraHunYeCKIE COSAMHEHMUS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJIKOB: THUAPOJU3, JCHATypaLus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOoB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — [TOJIMMEPU3aLUs U TOJIMKOHIEHCAIHSI.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHaldu3, CHUHTE3, Kiaccu(uKaluus, TEepUOJNYHOCTh, HaOIIOJEHHE, W3MEpPEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

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

TexHonorus: muIIeBbIE MPOIYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YpOBHH, MMOJYPOBHU. ATOMHBIC opOuTany, S-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JE€MEHTOB HEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
aneMeHTOB JI. 1. MenzeneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuozaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BeliecTBa. XHUMHUYECKas CBSA3b. BuAbl XMMHUYECKOM CBsI3UM (KOBaJEHTHas
HENoJsIpHash W TMOJIApHasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHHYECKUX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MAaCChl BEILIECTB, 3aKOH COXPAaHEHUs U MPEBpallleHus
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

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

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepromnueckas cucrtema xumuuyeckux siaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOILBID YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOIb30BAHUEM MOHATHS «MACCOBAsSI IOJISI BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUciaopoa, cepsl, hocdopa u yriaepoaa).

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

[IpuMeHeHne Ba)XHEMIINX HEMETAUIOB U UX COECIMHEHUM.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMUYECKHUE CBONCTBA BaXXHEHIIMX METANIOB (HATPHUM, KanWii, KalblUWW, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHUsI BEHIECTB M MX MPEBPALICHUN: H3ydEeHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO 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 MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEUIIINX BEIIECTB.

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

XuMUS U 3I0pPOBbE YEJIOBEKA: MpPAaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kmacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  MEePUOAUYHOCTb,  HAOIMIOJEHHE,  HKCIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIlleCTBa, (U3NYECKHE BEIMUMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

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

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MPOMBIILIEHHOCT, METaJUTyprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaT€pUaIOB, 3JIEKTPOHHASI IPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pPE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
[IporpaMM cpenHero oomero odopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
HayuHo-meTroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CUCTEMHO-AEATEIBHOCTHBIM IOJIXOJAOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

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

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHMH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XMMHUYECKOTO
00pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH  POCCUICKOTro
IpaXXJIaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU W NPaBUJIAMU IOBEJICHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTMUYECKOW JEATeNbHOCTH OOydalolMxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00s3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXIUYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apI'yMEHThI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUY O MEPEIOBIX JOCTHKCHHSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

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

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

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro M Oe3omacHoro oOpas3a >KM3HHM, HEOO0XOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

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

MOHVMAHMS [IEHHOCTH TPAaBWJI WHIAWBUAYAJILHOTO W KOJUICKTHBHOT'O 0€301acHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

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

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEA0BATEIBCKOW JIeATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

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

UMHTEpeca K MPAaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

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

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynayuieil mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

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 HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHUS JEHCTBUM, MPHUHOCSIINX BpEI OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NEeSITEeNFHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, 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
MHpE KaKk O €JUHCTBE IPUPOAbI M YEJIOBEKA, B NO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PELICHUU TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U MUMEIOIINXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

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

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHbIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIC TTOHATHS, OTPAKAIONTUE IIEJTOCTHOCTh HAYYHOW KapTHHBI MHPa
U cnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHsl, SBJCHUE, MPOIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNE, HAOMIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTUE);

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

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCajdbHble YydueOHbIE IEMCTBHS B IO3HABATEIbHOW U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAalOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aKTYyaJlU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;



ONPENENATh LEIN JEATEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHUS,
COOTHOCHUTb PE3YJIbTATHI AEATEIBHOCTHU C IIOCTABICHHBIMU LIENISIMU;

HCII0JIb30BAaTh IPU OCBOEHUM 3HAHUM INPUEMBI JIOTMYECKOTO MBIIJIEHHUS — BBIIEISTH
XapaKTepHble IPU3HAKKM TMOHATHMM W YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHITHS IS 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JITSI KIIACCH(PUKALINY BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTpPOUTH JIOTUYECKUE PpACCYXKACHUS] (MHIYKTUBHBIE, JEIyKTHUBHBIE, IO AaHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTU M IPOTUBOPEUMS B PaCCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSTh B MPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MO/, MpeoOpa30BbIBATH MO/IETIbHBIE TPE/ICTABICHHS — XUMHUECKUHN 3HaK (CUMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHMYECKON peakuud — TMpU pelIeHUd Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh HAa3BAaHHbIE MOJEIbHBIE MPEACTaBICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKLIUM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

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

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

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

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIlIeHuUs
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHbIe MocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTaBICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
uHpopmMaluy, He0OX0AUMOH AJIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

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

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIMIIbl, PUCYHKU U APYTHe);

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

UCIOJb30BaTh U MPe0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATIISTHOCTH.



OBiageHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMH:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIaeMOW TEeMBbI B XOJ€ JAUAIOTa W/WIN JUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO  BBITIOJTHEHUS
MPEJI0KEHHOM 3a7a4H;

BBICTYNIaTh C IPE3EHTAIMEl pe3yabTaTOB IO3HABATEIbHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUH XUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anu y4eOHOTO MpoeKkTa W (OpMyIHpPOBATH BBIBOJBI 1O PE3yJIbTaTaM IPOBENEHHBIX
MCCIIEIOBAHUI ITyTEM COTJIACOBAHMSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHUSIMHU.

OBiaeHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATENIbHYIO JIEATEIBHOCTD,
ompezenss €€ Lenu U 3a/1adM, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
IpeaaraéMblii aaropuT™ ASUCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTM Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTABJISAIONIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUA NPUPOIBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ady M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHas), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30MepHus, W30MEpbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
yIIEBOAOPOIbI, KHCIOPOI M a30TCOJAECPIKAIINE COSAUHEHUS, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIe)Kalllue B OCHOBE MOHUMAaHHS
MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKHX SIBJICHUHN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
CocTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPTraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU EATETBbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABISATH XapakTepHbIE MPU3HAKU MOHITHH, yCTaHABIUBAThH
MX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PU OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HCMIOIB30BATh XMMHUYECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTON, COKpaniéHHON) GopMysl OpraHM4eCKUX BEIIECTB



U YpaBHEHMH XMMHUYECKHX PEAKIMH, M3rOTABIMBATh MOJIEIN MOJIEKYJ OPraHWYECKUX BEIIECTB
TUTSL WIDTFOCTPAIMK UX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAUICKHOCTh N3YYCHHBIX OPTaHUYECKHX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpPENeNEHHOMY KIIACCy/TpyIIe COeIuHEHUN
(YrneBomopoapl, KUCIOPOJ W A30TCOJEPIXKAIUE  COENWHEHHS, BBICOKOMOJICKYJISIPHbIC
COCJMHEHUS), JaBaTh MM Ha3BaHWi N0 cucremarndeckoi Homenkinatype (IUPAC), a rtakxe
NPUBOANTH TPUBHAJIBHBIE HA3BAHUS OTAEIBHBIX OPraHMYECKHX BEUIECTB (STHIICH, MPOTHIICH,
alleTWIICH, STHJICHIJIHMKOJb, TIHLEPUH, (eHod, (GopmanmbAeru, areTaibIeru, MypaBbHHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KHUCIIOTa, TJIIOKO03a, (PpPYyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUsX (OIMHApHbIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSTH TOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAaHEHHS MAaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3MUECKHE W
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHWUYECKHUX BEIIECTB
(MeTaH, STaH, STWJICH, MPONWJICH, ameTWwlIeH, OyraameH-1,3, MermnOyramueH-1,3, OeH3o0,
METaHOJI, STaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (EHOJ, aleTaNbIeTH1, MypaBbuHas U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, [eJUTI0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
TCeHETHYECKYIO CBSI3b MEXAY HHUMH YPaBHEHUSMHU COOTBETCTBYIONIMX XHMHUYECKHX PEAKIUH C
UCIOJIb30BAHUEM CTPYKTYPHBIX (GOpPMYII;

C(OPMHPOBAHHOCTE YMEHMSI XapaKTepU30BaTb HCTOYHUKH YIIIEBOJOPOJIHOTO ChIPbS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKU W TMPAKTHUUECKOE MPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

C(OPMHUPOBAHHOCTE YMEHHM MNPOBOAUTH BBIUUCIEHUS IO XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOIO BELIECTBA WJIM IPOJAYKTa PEAKLUU IO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTb YMEHUH BIIaIETh CUCTEMON 3HAHMI 00 OCHOBHBIX METOJAX HAyYHOTO
[IO3HAHUSA, MCIOJIb3YEMBIX B XHMUHU IpU M3YYEHUH BEILECTB M XUMHMYECKHX SIBJICHUI
(HabiroeHne, U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHMUE), HCIOJIb30BATH CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX KU3HEHHbBIX CUTYaLUsAX, CBA3aHHBIX
C BEILECTBAMU U UX IPHUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBaTb U BBIIOJHATH XUMUYECKUH SKCIIEPUMEHT
(mpeBpaleHnss OpraHUYeCKUX BEIEeCTB IPU HAarpeBaHUU, MOTYYEHUE 3TUIICHA U U3YyYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, I[BETHbIE peaKkIMU OETKOB) B COOTBETCTBUM C MpaBHJIAMHM TEXHUKU O€30M1aCHOCTH
pyu oOpallleHUuH C BEIIEeCTBAaMH M J1a0OpaTOPHBIM 000PYIOBaHMEM, MPEACTABIATh PE3yJIbTaThl
XMMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEaKUUil u
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATH XHUMMUYECKYI0 HH(OpMaIuIio,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopManuu, IHTepHET U Ipyrux);



c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATH TMpaBHJA SKOJOTHYECKH IEIeCO00pa3HOro
MOBEJICHUsT B OBITYy W TPYJOBOH JEATENPHOCTH B IIENSAX COXPAHEHHS CBOETO 3JI0POBBS U
OKpYXKalollel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
ONPENENEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAass cMmbica mnokasarens [IJIK, moscHATe Ha
IpUMepax CcrocoObl YMEHBIIEHHs] U IPEJOTBPAIICHNUS X BPEAHOIO BO3JEUCTBUS HA OpPraHU3M
YEJI0BEKA;

I OOYyYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHHE IMPHUMEHSTh
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIL  CHENbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYEUHYIO cucTeMy o0o3Hauennid JI. Bpaiist 1uist 3anucu XuMudeckux (Gpopmyi.

11 KJIACC

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

c(hOpMUPOBAHHOCTh TPEJICTABICHUN: O XWMHYECKOW COCTaBIISIOMIEH €CTECTBEHHO-
Hay49HOW KapTHHBI MHpA, POJU XWMHH B TO3HAHWUW SIBICHUU TPHUPOABI, B (HOPMHUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHOW T'PAaMOTHOCTH, HEOOXOIUMOM st
pereHus: TMPaKTUYECKUX 3a/ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJIATarolIne
MOHATHS (XMMUYECKHUIA DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOHUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYEcCKas CBs3b (KOBaJCHTHAas, HWOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTAJTIMYECKass  pemeéTka, TUIBI XUMHYECKHUX  pPEakIuil, pacTBOp, AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsE TUCCOLMALUS, OKUCIMTENIh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peaklHH, XHUMHYEeCKOE€ paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
AJIEKTPOJUTUYECKOM Aucconuanuu, nepuonuueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMOHUMAHMS MPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBJICHUIA,
(akToNOrMuecKrue CBeJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MaCHOM HCIOIb30BaHUU
BKHEHIIINX HEOPraHUYECKUX BEIUIECTB B OBITY M MPAKTUUECKON NEATEIHHOCTH YEIOBEKa;

chOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHH, yCTaHABINBATh
WX B3aMMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPH ONKUCAHUU HEOPTaHHMUECKUX
BEIIECTB M UX MPEBpAIlCHUN;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BeIIECTB M YpaBHEHUH XHMUYECKUX PEAaKIUi, CHCTEMaTHYECKYI0O HOMEHKIATYpYy
(IUPAC) u TtpuBHajbHbIC Ha3BaHUS OTICIBHBIX HEOPraHMYECKHX BEIIECTB (yrapHblid ras,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas HW3BECTh, HeraméHash M3BeCTh, MHUTHEBAas COJAA, MHUPUT H
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEIENsATh BaJICHTHOCTh U CTETIEHb OKUCICHHS] XUMUYECKHIX
AIIEMEHTOB B COEIMHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
METaJUIMYeCcKasi, BOJIOPOJHAsI) B COCIUHEHMSX, TUI KPUCTAJUIMUYECKOW PEIIETKHM KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJEKYJspHas, WOHHAs, METAIJIMYecKas), XapakTep Cpelpl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUI;



c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUIEKHOCTh HEOPraHUYECKHX BEILECTB
10 MX COCTaBY K ONpEAeNEHHOMY KIIAacCy/TpyIe COeTUHEHUH (MPOCThIEe BEIIECTBA — METAIUIBI U
HEMETaJlIbl, OKCH/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIE TUAPOKCHIBI, COJIH);

cOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPHUPOBATh  €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

c(OPMHPOBAHHOCTh YMEHHUH  XapaKTEepU30BaTh AIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuoos Ilepuoauyeckoii cuctemMbl XuMu4yeckux nemMentoB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANN», «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XMUMHYECKHMX JJIEMEHTOB U HX
COEIMHEHUH T10 nepuoaam U rpynnam [lepuoaudeckoil cucteMbl XUMHUYECKHX di1eMeHToB 1. .
MenneneeBa;

cOpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIECTB pA3JIUYHbIX KJIACCOB, MOATBEP)KAATh CYIIECTBOBAHUE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3TUYHBIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrlolluX BEIIECTB, TEIUIOBOMY J3(QQEeKTy peakiuH,
M3MEHEHHUIO CTETEeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPaBHEHUS PEaKUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA,

C(OPMHUPOBAHHOCTE YMEHHM IPOBOAUTH PpEAKIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHBIX HEOPraHMYECKUX BEUICCTB, PpACHO3HABaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHPOBAHHOCTb YMEHHM PAacKpbIBaTh CYIMIHOCTb OKHUCIMTEIBHO-BOCCTAaHOBHUTEIbHBIX
peaKuuii HOCPEICTBOM COCTAaBJIEHH JIEKTPOHHOTO OajaHca 3TUX PEAKLIUMT;

Cc(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECUS B 3aBUCUMOCTU OT
BHemHero Bo3aciicTBus (mpuniun Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XUMHMUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOThI, aMMHMAKa, a TaKKe CPOPMHUPOBAHHOCTh
npejcTaBIeHuid 00 OOMIMX HAayYHBIX NMPUHLIMIIAX U IKOJOTMYECKUX MpoOiIeMax XMMHUYECKOIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIEHUS C MCIOJb30BAHMEM IOHATHS
«MaccoBas JIOJIsl BEILECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B IpPU XUMUYECKHUX
peakumax, Macchl BellecTBa WM 00BbEMA ra3oB M0 W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOTO 3¢ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOOMIONATh MpaBUia MOJIb30BAaHUS XMMUYECKOH MOCYI0N U
1a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHiia OOpaIIeHUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHHE NEpOKCHIa BOAOpPOJAa B IPHUCYTCTBHUM KaTajlu3aropa, OIpPEAEICHHE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMYECKOW PEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha



cynbdar-, kapboHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE AKCIEPUMEHTATbHBIX
3amad mo teMaM «Metamub»y U «HemeTamnibl») B COOTBETCTBMH C MpPaBWIIAMH TEXHUKHU
0€301MaCHOCTH MPH 0OpaIleHNH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEPHUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peaknmii 1 GOPMYIMPOBATH BHIBOJIBI HA OCHOBE ITUX PE3y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 W3 pPa3HBIX HCTOYHHMKOB (CpEICTBa MAacCOBOW KOMMYHHKauuu, WHTepHET u
JPYTHX);

cOpPMHPOBAHHOCTh YMCHHM COOJIOATh IPaBWJIA DKOJOTHYECKH IIeJIeCO00Pa3HOTO
MOBEJICHUsT B OBITYy W TPYJOBOH JEATENPHOCTH B ILEISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpYIKAroIel MPUPOJIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBHS Ha KHBBIE OPTaHH3MBI
OTIpEeNIeNIEHHBIX BEIIECTB, MOHMMAasi cMbIch mokasatens [1/IK, mosicHsaTh Ha mpumepax crocoOb!
YMEHBIICHHS U TIPEIOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YelIOBEKa,

JUIs OOYYalOIIMXCSl ¢ OTPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYarOIIMXCs: YMEHHE WCIOJIb30BaTh pebedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Koa-Bo DJIeKTpOHHbIe (LM(pPPOBbIE)
n/m | NpoOrpamMmsl 4acos o0pa3oBaTe/ibHbIE peCypChl
Pa3nes 1. Teoperuyeckue 0OCHOBBI OPraHu4ecKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus
11 CTPOEHUS OPraHnYecKUX coequHeHnii A. M 3 bubamorexa LIOK
' P P A T https://m.edsoo.ru/7f41a636
byrneposa
Wroro mo pazueny 3
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbI — aIKaHbI 2 bubamoreia LIOK
' pedl a HOPOA https://m.edsoo.ru/7f41a636
29 HenpenenbHbie yrieBo10pOIbl: aJKEeHBI, 6 bu6nuorexka LHOK
' aJIKa/INEHBI, aKUHBI https://m.eds00.ru/7f41a636
2.3 ApomaTH4eCKHe yriaeBO0POIbI 2
24 [IpupoiHBIE HCTOYHHKH YIIIEBOIOPOIOB U UX 3 bubmunorexa [JOK
' nepepaboTKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 13

Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

bubmmoreka [JOK
3.1 Crnptat. Genon 3 https://m.edso00.ru/7f41a636
3.9 Anwsaerunbsl. KapOOHOBBIE KUCTIOTHI. 7 bubmuoreka IIOK
' Cnosxubie dGuphI https://m.edsoo.ru/7f41a636
bubmmoreka LJOK
3.3 YIIEBO/p! 3 https://m.edso00.ru/7f41a636
Hroro no pazgeny 13
Pa3znen 4. A3oTcoaeprkaiye opranHnyeckue coeIuHeHus
Bubnuoreka IJOK
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 https://m. edsoo.ru/7f41a636
Bubnuoreka IJOK
Hroro no paszaeny 3 https://m.edsoo.ru/7f41a636
Pazpgen 5. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
butmoreka IIOK
51 Tracrmaccet. Kayuysit. Boxokna 2 https://m.edso00.ru/7f41a636
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34
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11 KJIACC

Ne HanMeHoBaHMe pa3je/ioB U TeM Koa-Bo | DuexkrponHble (LH(ppoBbIE)
n/n NPOrpamMmbl 4acoB o0pa3oBaTe/ibHbIE Pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH u
11 n CCKIIX 3 bubaunoreka LIOK
' CPHOAITIECHAZ CHCTEMA XHMIT https://m.edsoo.ru/7f41a636
anemeHToB J. 1. Meneneera
19 Crtpoenue BemiectBa. MHOTOOOpasue 4 bubmuoreka [IOK
' BEIIECTB https://m.edsoo.ru/7f41a636
bubmmoreka [JOK
13 XAMHICCKHE peaKilih 6 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 13
Pa3nen 2. Heopranuveckasi Xumusi
bub6mmoreka [JOK
21 Merat 6 https://m.edsoo.ru/7f41a636
bubmmoreka [JOK
22 Hewerantet 3 https://m.edsoo.ru/7f41a636
23 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX 2 bu6mmorexa [IOK
' BEILIECTB https://m.edso00.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 3. Xumus ¥ :Ku3Hb
bub6mmoreka [JOK
31 XHMHSL H KH3H 4 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTH MPEJICTABICHUN O XMMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMUHM B TO3HAHUH
SIBJICHUW TPUPOIBI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBLHON TpaMOTHOCTH, HEOOXOIUMOU st
pelieHus MPaKTHYECKUX 3a7a4 M HKOJOTHUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU cpesie

1.2

Brnanenne cucteMoil XMMHYECKHMX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAT AFOIITNE MTOHSATHUSA (Monekyma, BaJICHTHOCT®,
AIEKTPOOTPHUIIATETHFHOCTD, CTEMEHb OKUCICHUS, XUMUYECKast CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJIAPHBIM OOBEM, YIIIEPOJHBIA CKEJeT,
(GyHKIMOHANMbHAS  TpyHma, paaudKal, H30MEepHsi,  H30MEpHI,
TOMOJIOTHUECKUN PpANl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOI- H
a30TCcOJIeprKaIlie COeTUHEHHs, OMOJIOrMYecKd aKTUBHBIE BEIIECTBA
(yrneBompl, )KUPHI, OCIKH), MOHOMED, TTOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMSI); TEOPUU U 3aKOHBI (TEopHs
XMUMHUYECKOTO CTpoeHusi oprannyeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUU, (PaKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, IMOJY4eHHH U 0Oe30MacHOM
UCIOJIb30BAHUU BaXXHEMIIMX HEOPraHUYECKHMX U OpPraHUYeCcKUxX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0BCKaA

1.3

ChopMupoBaHHOCTh YMEHHI BBISBISITH XapaKTepHbIE MPU3HAKH
NOHSTHUM,  yCTaHABIMBAaTh WX  B3aWMOCBSI3b,  HCIOJBH30BATh
COOTBETCTBYIOIIME TMOHATHS MPU OMHMCAHUU COCTaBa, CTPOCHUS U

IpEeBpaIeHU OPraHNYeCKUX COCTMHEHHMA

1.4

c(OpMHUPOBAHHOCTH YMEHUI HCIIOJIb30BATh XUMHUYECKYIO
CUMBOJIMUKY [UISl COCTaBJIEHHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpalEHHON) (GOpMya OpraHMYECKUX BELIECTB U
YPaBHEHUN XMMHUYECKUX PEAKLHUM, U3rOTaBIUBATh MOJCIA MOJIEKYJI
OPraHMYEeCKUX BELIECTB Ul WUIIOCTPALUU HUX XUMHUYECKOIO H

IPpOCTPAaHCTBCHHOI'O CTPOCHUA




1.5

ChopmupoBaHHOCTh YMEHHWH yCTaHABIMBATh MPUHAIIC)KHOCTH
HU3YUYCHHBIX OPraHMYCCKUX BCHICCTB IO UX COCTABY U CTPOCHUIO K
omnpenenéHHOMy Kiaccy (TpyImre) COeAMHEHHH (YrJIeBOJOPO/IbI,
KUCIIOPOJA M a30TCOJEpIKAIINE COCTUHECHUS, BEICOKOMOJICKYIISIPHBIE
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHUs 10 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHS ONPEICIIATh BUIABI XHMHYECKON CBSI3U

B OPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmupoBaHHOCTh yMEHHUSI NPHUMEHSTH: IMOJIOKEHUS TEOPUHU
CTpoeHus oprannueckux Bemects A.M. byrneposa st 00bsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

VYraesomoponasl.  Kucnopoaconepkamme W a30TCOAEpIKAIINE

OpPraHn4€CKUC COCANHCHMA. BBICOKOMO.]'IGKy.]'If{pHBIe COCAMHCHUS

2.1

CdopMHpPOBAaHHOCT, YMEHHU TMPUBOJUTH TPUBUAIHHBIC HA3BAHUS
OT/ICIbHBIX OPTraHWYECKUX BEIIECTB (ITHIICH, MPOMUJICH, alleTUJICH,
STUJICHTJIMKOJb, TJIMIEPUH, (peHomn, dhopmaibaerui, aneTaibIerul,
MYpaBbMHAs KHCIJIOTA, YKCyCHasi KHUCJIOTA, OJIEMHOBAas KHCIIOTA,
CTeapuHOBasi KHUCIIOTa, TIIOKO3a, (PPYyKTO3a, Kpaxmal, LEeJUII0NI03a,

TJTUITAH)

2.2

CdopMHpPOBAHHOCTH YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3HYecKne M XMMHYCCKHE CBOWCTBA THIHMYHBIX IPEIACTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIICCTB (METaH, 3TaH, STHJICH,
NPOIMJICH, alneTwieH, Oyraauen-1,3, merunbOyraauen-1,3, OeHzod,
METaHOJI, 3TaHOJI, THJICHTJIMKOJIb, TJIMIEPHH, (DEHOJI, aleTaIbICTH/I,
MypaBbHUHAs M YKCYCHAsl KHUCJIOTHI, TJII0KO3a, Kpaxmall, IeJUII0J103a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHSA WITFOCTPUPOBATH 'CHECTHYCCKYHO CBA3b
MCXKAY  THUIIMYHbIMU npeaACTaBUTCIIIMUA pas3IMUYHbIX  KJIACCOB
OPraHu4YCCKux BCIICCTB YpaBHCHUAMUA COOTBCTCTBYROIIIUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIB30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

2.4

ChopMUpOBaHHOCTb ~ yYMEHHMsS  XapakTepu3oBaTb  UCTOUYHUKHU
YTJIEBOJOPOHOTO ChIPhs (HEPTh, MPUPOIHBIN ra3, yrois), CHOCOOBI
UX NepepadOTKM W MPAaKTHUYECKOe MPUMEHEHHE MPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéTrl

3.1

ChopMupOBaHHOCTH YMEHUH BIaJeTh CHUCTEMOM 3HaHWHA 00




OCHOBHBIX METOJAaX HAy4HOI'O IO3HAHUsA, UCIOJB3YEMBIX B XUMHHU
NpU W3YYEHHHM BEIIECTB M XHWMUYECKUX SBIICHHH (HaOmroneHue,
U3MEpPEHUE,  JKCIIEPUMEHT,  MOJEIUPOBAHUE),  UCIOJIb30BaTh
CUCTEMHBIE XUMUYECKHE 3HAaHWA U1 [PUHATHS PELICHWM B
KOHKPETHBIX JKM3HEHHBIX CUTYalUsX, CBSA3aHHBIX C BELIECTBAMH U

X MPUMCHCHUCM

3.2

ChopmupoBaHHOCTE YMEHHM COOJIIOIATh TPaBWIIA TIOJTH30BAHUS
XUMHUYECKON TOCYI0N U J1abopaTopHbIM O00OPYJAOBAaHUEM, a TaKKe
nmpaBujia OOpalleHus C BEHIECTBAMH B COOTBETCTBHH  C
WHCTPYKIIUSMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX

OIIBITOB

3.3

CpopMHpPOBAHHOCT, ~ YMEHUW  IUIAHUPOBATH W BBITNOJHATH
XUMUYECKUN SKCIEPUMEHT (IIPEeBpAIICHUs] OPTaHMYECKUX BEIIECTB
MpU HarpeBaHWH, IOJyYCHHE JITHUJIICHA W H3YUYEHHUE €ro CBOICTB,
Ka4eCTBEHHBIC pEaKIMM OPTaHWYEeCKUX BEIIECTB, JCHATYpalus
OEeKOB  MpPH  HAarpeBaHWHU, [IBETHbIE peakluu OeIKoB) B
COOTBETCTBMM C TpaBWIaAMH TEXHUKH O€30MacHOCTH  MpHU
oOparieHud C BEMIeCTBaMHU M JIa0OpaTOPHBIM 000PYIOBaHUEM;
MIPENICTaBIATh PE3ylIbTaThl XMUMHUYECKOTO SKCIIEpUMEHTa B (opme
3aMMcH ypaBHEHHUI COOTBETCTBYIOIIMX peakuuil U (opMyIupoBaTh

BBEIBOJIbI HA OCHOBC 3TUX PEC3YJIBTATOB

3.4

ChopmupoBaHHOCTH ~ yMEHUW  NPOBOAUTH  BBIUMCICHHUS IO
XMUMHYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJIHOTO
BELIECTBA WJIM MPOJYKTa PEaKlUU MO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WM MPOIYKTOB

peaKIum)

3.5

ChopmupoBaHHOCTh ~ YMEHHMH  KPUTHUECKH  aHAIM3UPOBATH
XUMHUYECKYI0 HMH(OPMAILHIO, TIOTYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB

(cpenctBa maccoBoil nHpopmanuu, ceTh IHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh yYMEHUN COONIOATh MpaBUIA JKOJIOTUYECKH
1eJ1ecO000pPa3HOTo MOBEACHUS B OBITY M TPYAOBOH NEATEIHHOCTU B
LENAX COXPAaHEHUS CBOErO 3JI0POBbS M OKPYKAIOIIEW NPUPOIHOMN
Cpelibl, 0CO3HABaTh ONACHOCTb BO3JIEHCTBUS HA JKUBBIE OPTraHU3MBI
OTPENCNEHHBIX  OPraHWYECKUX  BEIECTB, IIOHMMAas  CMBICH
nokazarens [IJAK (mpenmenbHO  J0mMycTMMOM — KOHIIEHTPALUH),
HOSICHATh Ha MpUMepax CHOCcOObl YMEHbIIEHUS U MPeAOTBPAIICHUS

HUX BpCIHOTO BO3ACHCTBUA Ha OpraHru3M 4YCJIOBCKa




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucreMod XMMHYECKHMX 3HAHUM, KOTOpash BKIIFOYACT:
OCHOBOTIOJIATaIONIUE TOHATHSA  (XMMHUYSCKUHM  DJIEMEHT, aToOM,
JJIEKTPOHHAsT 000JI0YKa atoMma, S-, p-, O-3JeKTpOHHBIC OpOUTATH
aTOMOB, HWOH, MOJIEKYJIa, BaJ€HTHOCTh, 3JIEKTPOOTPHUIIATEIILHOCTD,
CTETNEHb OKHUCIICHUS, XMMHYECKas CBS3b, MOJIb, MOJIApHAs Macca,
MOJISIpHBIM O0BEM, KPUCTAUIMYECKAs] PEHIETKA, THIBI XUMHUYECKUX
peakuuii (OKHCITUTETEHO-BOCCTAHOBUTEIIBHEIE, 9K30- u
SHIOTEPMHYECKHE,  PEaKIMd  HOHHOTO  oOMEHa),  pacTBOp,
AIEKTPOJIMTHI, HEINEKTPOJIUTHI, IIEKTPOJUTHYCCKAS IUCCOIHAIIHS,
OKHCJIUTEh, BOCCTAHOBUTENb, CKOPOCTh XHWMHUYECKOW PEaKIH,
XMMHUYECKOE€  paBHOBECHE);  TEOPUM W 3aKOHBI  (TEOpHs
AJIEKTPOJIUTUYECKON auccormanuu, [lepuomanueckuit 3axkon [[.M.
MenneneeBa, 3aKOH COXpaHEHHS  Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK  XUMHH, (PAKTOJOTHYECKHE CBEIACHHS O
CBOMCTBaX, COCTaBe, IOJYYCHHH U O€30MacCHOM HCIOJIb30BaHUN
BOKHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYCCKOU

JCATCIIbHOCTU YCJIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b M3YUYCHHBIX IMOHSATHI, MPUMEHSTh COOTBETCTBYIOIINE
HNOHSTHUSI TPU OMUCAHUM CTPOEHUS M CBONCTB HEOPraHUYECKUX
BEUIECTB U UX IPEBPAIICHUIA; BBISBIATH B3aUMOCBSI3b XUMUYECKUX
3HAHMM € TOHATHSMU W TPEACTABICHUSMU  JAPYrHX

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue oCHOBHBIMH METOHaMU HAyYYHOI'O0 IIO3HAHUA BCHICCTB U
XHUMHYECKUX SIBJICHUH (Ha6J’IIOI[eHI/IC, HU3MCPCHHUEC, OKCIICPUMCHT,

MO,Z[eJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONpeCACIIITE BAJICHTHOCTb U CTCIICHDL
OKHCJICHUA XUMHYCCKUX BJBJIICMCHTOB B COCIUHCHUAX PA3JIUIHOTO
COoCTaBa, BU/J XHMHUYECKOH CBA3U (KOBaHCHTHaH, HOHHAas,
MCTAIIINYCCKasd, BO,[[OpOI[HaH) B COCOANHCHUAX, THUII
KpHCTaHHquCKOﬁ peI_HéTKI/I KOHKPETHOTO BCHICCTBA (aTOMHaSI,

MOJICKYJIIpHas, MOHHAas, MeTaJIJ'II/I‘-ICCKa}I)




1.5

ChopMUpOBaHHOCTh YMEHUH OMPEEIIATh XapaKTep CPeIbl B BOIHBIX

pacTBOpax HEOPraHUUYECKUX COCAMHEHUM

1.6

ChopmupoBaHHOCTE yMEHHUSI KIAaCCH(PHUIIMPOBATH XUMHUYECKHE
peakuuu 1O  pa3iMuYHbIM  I[pU3HAaKaM (4UCIy M COCTaBy
pearupymouux BeuecTB, TEIIOBOMY 3(P(DEKTy peakinu, U3MEHEHHUIO
CTENEHEW OKHUCIIEHUS JIEMEHTOB, OOPATHUMOCTH PEAKIUH, YJACTHIO

KaTanu3aTopa)

1.7

ChopmMupoBaHHOCTE yMEHUH COCTaBJISATh YPABHECHUS pPEaAKIIHA
pa3IMYHBIX THUIOB, TMOJIHBIE W COKPAIIEHHBIE YPABHEHUS pPEAKIIHI
WOHHOTO OOMEHA, YYUTHIBAsI YCJIOBHS, MPU KOTOPHIX ITH PEAKIUU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI MIPOBOJIUTH peakuuu,
MOATBEP:K IA0LITHE KayeCTBEHHBIN CoCTaB Ppa3IUYHbIX
HEOPraHMYECKUX BEIEeCTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI,

MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpOBaHHOCTH YMEHHUH PACKPBIBATH CYITHOCTh OKHCIUTEIHHO-
BOCCTAHOBHTEJBHBIX peakuui MOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOTO 0ajaHca 3TUX PEeaKInui

1.10

ChopmMupoBaHHOCTh yMEHUH OOBACHATH 3aBHCUMOCTH CKOPOCTH

XMUMHYECKON peaKklMH OT pa3IuUHbIX (PaKTOPOB

1.11

ChopMHpPOBAHHOCTL YMEHUH OOBSICHATH XapaKTep CMEIICHUs
XHUMUYECKOTO  pPaBHOBECHS B  3aBUCUMOCTH OT  BHEIIHETO

BoznericTBus (mpunnumn Jle [larense)

061_]_[3}{ " HCOPraHUYCCKasaA XUMHA

2.1

CdopMHpOBaHHOCT, YMEHHH pPAaCcKpbIBaTh CMbICH [lepromnyeckoro
3aKOHa .. Meupeneena u JIEMOHCTPUPOBATh €ro

CUCTCMATU3UPYIOIIYIO, O 6’bHCHI/ITeJ'H>Hy'I-O U TOPOTrHOCTUYCCKYIO

byHKIIIN

2.2

ChopmupoBaHHOCTH  yMEHUH  XapakTepH30BaThb  AJIEKTPOHHOE
CTPOEHHE aTOMOB XUMHMYECKHUX dJIeMEHTOB 1-4  mepuosioB
[lepuonnueckoit  cucremMbl  XMMUYECKMX  dneMmeHToB .M.
MenzeneeBa, UCIOJNB3YsSd MOHATHSA «S-, P-, 0-37IEeKTpOHHBIE
opOuTaNN, «QHEPreTUYECKUE YPOBHWY, 00BICHATE
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
COCIMHEHUMN M0 nepuoaaMm W rpymmnam l[lepuoauueckon cUCTEMBI

XUMHu4eckux aneMenToB /.M. MeHaeneera

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTEpPH30BaTh (OMUCHIBATH) OOIIHE




XHUMHUYECKHE CBOMCTBA HCOPTaHMYCCKNUX BCHICCTB  PaA3JIMYHBIX
KJIaCCOB, IMOATBCPKAAThL CYHICCTBOBAHUC TCHETHYCCKOM CBS3U
MCXKAY HCOPraHMYCCKUMHU BCIICCTBAMU C IIOMOIIbBIO ypaBHeHI/IfI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/If/'I

2.4

ChopMUpOBaHHOCTh YMEHHMH YCTAHABIMBATh IPUHAUICKHOCTD
HEOPraHMYECKUX BEILECTB [0 UX COCTaBy K ONPEACIEHHOMY KJIacCy
(rpynne) coequHeHH (IIPOCThIe BELIECTBA — METAJUIbI M1 HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(QOTEPHBIE TUIPOKCHU/IbI, COJIN)

2.5

CpopMHUpPOBAHHOCT  YMEHHM UCIIOJIB30BaTh  XUMHUYECKYIO
CUMBOJIUKY JJIA COCTaBJIeHUS (OpMyNT BEIIECTB M ypaBHEHUU
XHUMHYECKUX peakiuii, cucremMaruueckyo Homenkiaarypy (IUPAC)
W TPUBUAIBHBIE HA3BaHUS OTEIBHBIX HEOPraHWYECKHUX BEIIECTB
(yrapHblif Ta3, VrIAEKUCHBI Tra3, aMMHUaK, raméHas H3BeCTb,

HeraméHasi U3BECTh, MUThEBAs COJA, MUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME
XMMHUYECKHE CBOWCTBA HEOPraHMYECKHX BELIECTB Pa3IUYHbIX
KJIaCCOB, TMOATBEPKJaTh CYIIECTBOBAHME T'€HETUYECKOM CBS3U
MEXJly HEOPraHMYeCKMMM BEIECTBAMU C IOMOIIBIO YpPaBHEHUI

COOTBECTCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTh ~ YMEHHMH  IUIAaHHPOBAaTb U BBINOJHSTH
XUMHUYECKUN SKCIEpPUMEHT (pa3iioKeHHe MepoKcHuaa BOAOPOAa B
MPUCYTCTBUU  KaTaju3aTopa, OIpeAeJeHHe CpeAbl pacTBOPOB
BEUIECTB C IOMOIIBIO YHHUBEPCAIBHOTO HHAWKATOPA, BIHUSHUE
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peaklUu, peakiuu
MOHHOTO 0OMEHa, Ka4yeCTBEHHbIE PEaKINK Ha cylbdar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH aMMOHHUS, peleHue
9KCIIEPUMEHTABHBIX 3a/1a4 1o TemaMm «MeTaisl» u «HeMerannsn)
B COOTBETCTBUU C TMpaBWUJIaMH TEXHUKH O€30MacHOCTH MpH
oOpallleHHHd C BelecTBaMH U J1abopaTOpHBIM 00OpYIOBaHUEM;
IPEJCTaBISITh PE3ylIbTaThl XMMHUYECKOTO SKCIepUMEeHTa B (opme
3aMyucy ypaBHEHUN COOTBETCTBYIONIMX PEAKIHi U (HOpMyIupoBaTh

BBIBOJIbI HA OCHOBC 3TUX PE3YJILTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ C06J'II-O,I[8.TB ImpaBujia TMOJIB30BAHUA
XUMHUYECKOU HOCyI[Oﬁ u J'Ia60paTOpHBIM 06Op}7)IOBaHI/IeM, a TaKXcC
IpaBujia O6paH_[eHI/I$I C BCIICCTBaAMU B COOTBECTCTBHUH C
HHCTPYKOUAMU TII0 BBIIIOJHCHUIO Ha60paTOpHBIX XUMHUYCCKUX

OIIbITOB

2.9

C(I)OpMI/IpOBaHHO CTb YMGHI/Iﬁ XapaKTCpru30BaTh XUMHNUYCCKHE




IIPOLIECCHI, JISKAIINE B OCHOBE IIPOMBIIIIEHHOIO OJIy4eHUsI CEPHOMI
KHCJIOTBI, aMMHaKa, a Takke cPOpPMUPOBAHHOCTH MPEICTABICHUI 00
oOmMX HAy4YHBIX MPUHIOMIAX M HIKOJOTHYECKUX MpolieMax

XHUMHYECKOTO ITPOMU3BOJACTBA

XUMHS U )KU3Hb. PacuéTel

3.1

ChopmMupoBaHHOCTH TIPEICTABICHUNA O XHMHYECKON COCTABIISIOIICH
€CTECTBEHHOHAYYHOU KapTHUHBI MHUpPA, POJIM XHUMHUU B TO3HAHUU
SBJICHUW TPUPOABI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (DYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM Jis
pelieHusT TPAKTUYECKUX 3alad U HIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpesie

3.2

ChopmupoBaHHOCTh ~ YMEHMH  KPUTHYECKM  aHAJU3UPOBATH
XMUMHUYECKYI0 HH(OPMAINIO, MOJYy4YaeMyl0 U3 pPa3HbIX MCTOYHHMKOB

(cpencTBa MaccoBOil KOMMYHHKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpOBaHHOCT, YMEHUW COONIOAATh TpaBUiIa AIKOJIOTHUYECKU
1enecoo0pa3Horo MOBEJACHUS B OBITY W TPYIOBOM NEATEIHHOCTH B
LIEJIIX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON

CpeIbI

3.4

Oco3HaBaTh OMACHOCTh BO3JCUCTBUS Ha JKUBBIE OpPTaHU3MBI
ONpENCNEHHBIX BEIMIECTB, MMOHMMass cMmbica mnokazatens [1/IK,
MOSICHATh Ha MpUMEpax CHOCOObI YMEHBIICHUS W MPEIOTBPAIICHUS

HX BpCIHOI'O BO3I[CI>1CTBPIH Ha OpraHusM 4c€JIOBCKa

3.5

ChopmupoBaHHOCTH ~ yMEHUH  MPOBOJUTH  BBIYUCIEHUS  C
UCIOJIb30BAaHUEM TOHSTHUSI «MAccoBasi JI0JIS BEILIECTBA B PacTBOPE»,
O00OBEMHBIX OTHOLIECHUI Tra30B MPU XUMHYECKUX PEaKIHUIX, MACChI
BeleCTBa WM 00bEMA Ta30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB,
TeroBoro s¢dekra peakud Ha OCHOBE 3aKOHOB COXPAaHEHUS

MacCChl BCIICCTB, IIPCBpPAIICHUS U COXPAHCHHA SHEPTUN




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnyYecKO XMMHU: €€ BOZHUKHOBEHUE, Pa3BUTHE W 3HAYCHHE B
MOJYYEHUH HOBBIX BELIECTB U MATEPUAIOB. Teopusi CTPOCHUS OPraHUYECKUX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (GOpMYJIbI OpPraHUYECKUX BellecTB. ['omosorusi, M3omepus.
XHUMHYECKasi CBA3b B OPTAaHMYECKUX COCAUHEHUSX — OJUHAPHBIE M KPATHBIC

cBs3u. [IpencraBienne o kiaccuuUKauyu OpraHUuIeCKUX BEIIECTB

1.3

Homenknarypa ~ opraHmueckux  COCIMHEHHMH  (cUCcTeMaTuhyeckas) U
TPUBHUAJIbHBIE HA3BaHUA BAXHEWUIINX MPEICTABUTENEH KIACCOB OPraHMYECKUX

BEIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKH pAn. MetaH W 3TaH —
MPOCTEHINHE MPEACTABUTEIN AJIKAHOB: (PU3UYECKHUE W XUMHYECKHE CBOMCTBA
(peakuu 3aMelnIeHuss M TOPEHUs), HAaXOXKJICHUE B TMPHUPOJIE, MOIYYCHUE H

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUM psifi. DTHIEH U MPOMUJIIEH —
MpPOCTENIINE MPEICTABUTENN AIKEHOB: (PU3MYECKHe W XMMUYECKUE CBOMCTBA
(peakuuu THUIPUPOBAHMS, TAJIOTEHUPOBAHUA, TUApPATAIlMM, OKHUCICHUS U

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHNE

2.3

Ankanuensl: OyramueH-1,3 u MerunOyragueH-1,3: cTpoeHHE, BaKHEUIIHE
XUMHAYECKUE CBOMCTBa (peakmus MOJIMMEPU3AITUN ). [Tonydyenne

CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTHU CTpPOCHU, TOMOJIOTHYECKUI P, AHGTI/IJ'ICH —
HpOCTefIHJI/Iﬁ npeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XHUMHNYCCKHEC CBOICTBA (peaKI_II/II/I TUAPHUPOBAHUA, TraJIOrCHHUPOBAHUSI,

ruaparanuvu, FOpCHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHHC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG U XMMHYECKHE CBOMCTBa
(peaKI_II/II/I raJJOorcHUpoOBaHusA U HI/ITpOBaHI/I}I), MOJIYYCHHEC U TIPUMCHCHUC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XHMHYECKHE CBOMCTBA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC W NIPUMCHCHHUC. Tokcu4HOCTH
ApCHOB. I'eneTndeckas CBS3b MCXKAY YIJICBOAOPOAaMHU, MPUHAIJICIKAIIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpuponHble HMCTOYHMKM YIJIEBOAOPOIOB. IIpupomHbBIl ra3 W IOIYTHBIE
HedTsHbIe Ta3bpl. HedTh U €€ mpoucxoxaenue. CriocoObl iepepaboTKku HePTH:
MIEPETOHKA, KPEKUHI (TEPMHUUYECKUM, KaTaJIUTUYECKU), nupoaus. IIpomykTsl
nepepaboTku He(pTH, WX TPUMEHEHHE B TPOMBIIUICHHOCTH U B OBITY.

KamMmeHHbIH yrojb ¥ NpoyKThl €ro nepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenpHble OOHOATOMHBIE CHUPTHI. MeTaHON W 3TaHOJ: CTPOCHHUE,
(u3nueckue W XUMHYECKHUE CBOWCTBA (pEaKIMU C AKTUBHBIMH METAJUIAMU,
rajJjioreHOBOIOPOJIaMU, TOpPEHHUE), MpUMEHEHHE. BoIOpoIHBIE CBS3M MEXIY
MOJIEKYJaMH CIIUPTOB. JIeficTBUE METaHOa U 3TAHOJIAa HA OPraHU3M YEJOBEKa.
MHoOroaToMHbIE CIIUPTHL. DTHJICHIITMKOJb U TIIULEPUH: CTPOCHHE, PU3UUECKHE
U XUMHUYECKHE CBOICTBA (B3aUMOJIEHCTBHE CO IIEJIOYHBIMU METAJIJIaMH,
KaueCTBEHHAs] PEaKilis Ha MHOTOATOMHBIE CHUPTHI). JlelicTBHE Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoy1:  CTPOEGHHE MOJEKYNbl, (QU3NYECKHe ¢ XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [Ipumenenue dpenomna

3.3

Anbaerunibl 1 KeToHbI. POpMaNTbIETHI, alleTAIbICTHA: CTPOCHHE, (U3UIECKUE
W XUMHUYECKHE CBOWCTBa (peakuMu OKHUCICHUS W  BOCCTAHOBJICHUS,

KauyeCTBEHHbBIE PEaKI1H), OJIyYeHUE U PUMEHEHHE

3.4

OMHOOCHOBHEBIE TIpeeNIbHbIC KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYCHAS
KHCJIOTBHI: CTpOCHHE, (PU3NUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBaA, oOIIHe
JUIs KJIacca KHUCIIOT, peakius ATepu]HKanuu), TMOJIyuYeHHEe W TpPUMEHEHHE.
CreapuHOBast U OJICMHOBAsI KUCIOTHI KaK MPEICTABUTEIH BBICIIUX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 2pUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [IpuMenenne xupoB. bruonoruveckas posb

KUPOB

3.6

VYrneBospl: cocTaB, KiaccupuKanus yrieBoJaoB (MOHO-, - U MOJIUCAXaPHU/IbI).
I'moko3a — mpocTemii MOHOCAaXapul: OCOOCHHOCTH CTPOCHUS MOJICKYJIbI,
¢usnyeckue W XUMHUYECKHE CBOWCTBAa (B3aUMOJICHCTBHE C THUIPOKCHIOM
meau(ll), okucieHne aMMuadHBIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIFOKO3bl), HAXOXKEHHE B MPUPOE, TPUMEHEHHE,
ouonorudeckas poib. DotocunTe3. PpyKTo3a Kak U3oMep ToKo3bl. Kpaxman
U 1IeJUTI0NI03a KaK MpUpOIHbIe moauMepbl. CTpoeHne KpaxMama U HEJITI0N035I.
Ou3nyecKkue W XUMHUYECKHE CBOWCTBA Kpaxmana (THAPOJIN3, KadeCTBEHHAsS

peakuus ¢ M070M)

A30Tconep>1<aume OpPTraHU4YCCKUC COCANHCHUS




4.1

AMHHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coequHenus. duzndyeckue u
XMMHMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpUMepe INIMIuHA). buosornyeckoe

3Ha4YeHUEe aMUHOKUCIOT. IlenrTuanl

4.2

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuuHas,
BTOpPUYHAS M TPETHUYHAsI CTPYKTypa OeNKoB. XMMHUECKHE CBOMCTBA OEIKOB:

TuAapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMONIEKYIIAPHBIE COCTUHEHUS

5.1

OcCHOBHBIE TIOHSATHUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTEINEHb NOJUMEpPU3AUUU,  CPEIHSSA
MoJekynspHas macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYISIPHBIX

COGI[I/IHCHI/II\/JI — NOJIMMEpHU3alnAa U NOJIMKOHACHCAIHUA

5.2

DKCNepUMEHTAIbHBIE METOJbl HW3YUYCHHS BEIIECTB M WX MpPEBpaIICHUMN:
O3HAaKOMJICHHE C o0Opa3laMu TMPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [lonydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMUYECKUM 3yeMeHT. AtoMm. Sapo aroma, HW30TONBL. DJIEKTPOHHAsS
00o0104Ka. DHEpreTuuecKue ypoBHH, MOJAYPOBHU. ATOMHBIE OpOUTay, S-, pP-,
d-snemenTbl. OCOOCHHOCTH pACIpEIC/ICHHS SJICKTPOHOB IO OpOHMTAISAM B
aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX NMEPUOOB. DIEKTPOHHAsA KOHPUTYypalus

aTOMOB

1.2

[Tepuonnueckuii 3axkoH u Ilepuoandeckas cucremMa XMMHUUYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepuoauueckoit
CHUCTEeMBbI XUMHYECKUX 3ieMeHTOB [[.M. MeHnneneeBa ¢ COBpeMEHHON Teopueit
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB XUMHUUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPyIIaM U

Iepuoaam. 3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOGHI/Ie BelllecTBa. XHMHYECKas CBI3b. BuIbl XHMMHYECKOM CBS3HU
(KOBaJ'IeHTHaH HCIIOJIsIpHAasAs U IOJIsIpHAsd, HWOHHAald, MeTaJ'IJ'II/I‘leCKaH). Hownsr:
KaTHOHBl M aHUOHBI. MeXaHH3MBI 06p330BaH1/1>1 KOBAJICHTHOM XHMHUYECKOM

cBs3U (0OOMEHHBIN U TOHOPHO-aKLENTOPHbIH). BonopoaHas cBs3b

1.4

BanentHOCTSD. 3J'ICKTpOOTpI/II_IaTeJILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOT'O n HEMOJICKYJIAPHOTO CTPOCHUA. 3akoH




IIOCTOSIHCTBA ~ COCTAaBa  BEIIECTBA. [HMbl  KPUCTAUIMYECKHX  PELIETOK.
3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUMA KPUCTAUIMUECKOM PEIIETKH.
[TonsTue o mucnepcHeix cucteMax. VCTHHHBIE W KOJUIOMJHBIE PACTBOPBI.

MaccoBasi /10Jis1 BELIECTBA B PACTBOPE

1.6

Knaccudukarmms HEOPraHUYECKUX COCAVHECHUMN. Homenknarypa

HCOPraHN4CCKUX BCUICCTB

1.7

Xumuueckass — peaknus.  Krnaccupukamust — XMMHYECKHX — peaknwii B
HEOPraHUYECKON U OPraHN4eCKO XUMHUH. 3aKOH COXPaHEHMsI MAcChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBpALICHUA DOHCPTUHN ITPHU XUMHUYCCKUX PCAKITHAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMUYecKoe paBHoBecwe. PakTOpbl, BIMSIOINIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. ITpunnun Jle [larense

1.10

OnekrponuTHdeckas auccormanus. CuiabHbIe W ciiadbie dmekTposnThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCHas, HEUTpanbHas, MienodyHas. Peakiuun

HOHHOTO 0OMEHa

1.11

OKHCITUTEITFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeramnel. Ilomoxkenue HemetaioB B llepumommyeckoit  cucrteme
xumudeckux 3nemMenToB JI.M. MenaeneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB.
®dusnveckrue CBOKWCTBA HEMETAIOB. AJUTOTPOINHS HEMETALIOB (Ha MpUMeEpe

KHCIIopoa, cepsl, hochopa u yriepoaa)

2.2

XUMHUYECKUE CBOWCTBA BAKHEHIINX HEMETaUIOB (TaJIOTEHOB, CEphl, a30Ta,
docthopa, yriaepoga M KpEeMHHs) M UX  COEAUMHEHUN  (OKCHIOB,
KUCJIOPOJICO/ICPKAIINX KUCIIOT, BOJOPOIHBIX coeauHeHui). IlpumeHeHne

Ba)KHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Merannel. Ilonoxenue MeTalioB B HepHOHquCKOﬁ CUCTEMC XHMMHYCCKHUX
3JICMCHTOB Z[I/I Menpeneena. Ocobennoct CTPOCHHUA OJICKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB. O6H_II/Ie (1)I/ISI/I‘ICCKI/IG CBOMCTBAa METaJJIOB.

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psijl HAIPSAKEHU METaJJIOB

2.4

XHWMHYECKHE CBOWCTBA BAXXHEHIIMX METAJIOB (HATPHM, Kaaui, KaJdbLUH,
MarHuii, allOMUHUHN, LUHK, XpOM, XKeJIe30, Mellb) U uX coeauHeHuit. OOmue

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHHUKC

2.5

I'enetnueckass CBA3b HCOpPTraHUYCCKUX  BCHICCTB, MPHUHAMIC)KANIUX K

Ppa3JInYHbIM KJIacCaM

XUMHUS U )KU3Hb

3.1

Ponp xumuu B oOecIieueHHH 3KOHOFI/I‘-ICCKOI>'I, BHGPFGTH‘IGCKOI‘;I U TIHIIEBOM




6630H3CHOCTI/I, Pa3BUTHU MCAULINHBI. Ilonsatue o HAayY4YHBIX MCTOJAaX IMO3HAHUA

BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

HpeﬂCTaBHGHI/IH 00 O6H_II/IX HAaYYHBIX IPUHOUIIAX TPOMBIIIJICHHOT'O IMMOJIYYCHUS

BOKHEHIIMX BEIIECTB. UenOBEK B MUPE BEIIECTB U MAaTEPUAIOB: BaKHEUILINE

3.2 CTPOMTENbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKIIO,
KepaMHuKa, MaTepHuajbl JJIs JICKTPOHUKH, HAHOMATEpUAIbl, OPraHUYeCKUe U
MUHEpaJIbHBIE YI00peHUs
XuMHUST W 3]I0pOBbE YENOBEKA: IpaBHJa HCIOJIb30BAHUS JICKAPCTBEHHBIX

3.3 IpenaparoB, MpaBWiIa OE30IACHOTO HCIOJB30BAHHS IPENapaToB OBITOBOM

XHNMHHU B HOBCC}IHCBHOﬁ KU3HU




IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKJIIOYAET:

1.1

OCHOBOTIOJIAT AN MOHATHS (XUMUYCCKUH JIEMEHT, aTOM, H30TOTIHI,
JJIEKTPOHHAsT 000JI0Yka aroma, S-, p-, O-dJIEKTPOHHBIC OpPOHTAIH
aTOMOB, OCHOBHO€ H BO30YXIEHHOE COCTOSHHE aToMa, WOH,
MOJIEKYJIa,  BaJIEHTHOCTh,  JJIEKTPOOTPHIIATENILHOCTh,  CTEIEHb
OKHCIICHHsI, XMMHYeCKas CBs3b (G- M 7-CBSI3b, KpaTHBIC CBS3H),
rudpuan3alusl aTOMHBIX OpOHuTaled, KpHUCTaulnyeckas peléTka,
MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00BEM, MOJIIPHAST KOHIICHTPAIIHS,
pacTBOphl (MCTUHHBIC, JUCIEPCHBIC CHUCTEMBI), KPUCTAIOTHAPATHI,
YIIICPOJHBIN CKelleT, (PYHKIMOHAbHAS TpyIIa, pajuKall, U30MephI,
CTpyKTypHasi ¢dopmyia, H30MepHusl (CTPYKTypHasi, TeoMeTpuyYecKas
(tuc-,  TpaHCHM3OMEpHs), TOMOJIOTMYECKHH  psJ,  TOMOJIOTH,
yIIA€BOAOPOIbl, KHUCIOPOJI- W  a30TCOJEpKallfe  COEIUHEHMS,
OMOJIOTMYECKH AaKTHUBHBIC BemecTBa (YIJIEBOJBI, JKHUPHI, OEIKH),
MOHOMEp, IMOJIUMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHbBIC
COCIMHEHUS, KPEKUHT, PUPOPMHUHI, THUIIBI XUMHUYECKUX PEaKIHii
(OKHUCIIUTEIBHO-BOCCTAHOBUTENIbHBIE, 3K30- U 3HIOTEPMHUYECKHE,
peakuuu HMOHHOrO OOMEHa, TOMO- U TeTepOreHHbIe, O0OpaTUMBbIE U
HeoOpaTumebIe), pacTBop, AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JFCCOLIaIus, CTETCHb JUCCOLIMAIUY,
OKHUCJIUTEIb, BOCCTAHOBUTEINb, 3JEKTPOJIH3, CKOPOCTh XHUMHYECKOU

p€aKkununu, XuMH4YCCKOC paBHOBeCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOpUS XMMHYECKOTO CTPOCHHUS OPraHUYCCKUX
BemiectB A.M. BytnepoBa, Teopust 31EKTPOTUTUYECKON AUCCOIHAIINH,
[Mepuonuueckwuii 3akoH JI.11. MenaeneeBa, 3aKOH COXpPaHEHHUS MACCHhI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MUPOBO33PEHUYECKUE
3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAaHUs IPUYUHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SBIICHUH, COBPEMEHHBIC IIPEIACTABICHHUS O CTPOEHUU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX pCaKHHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(hakTONIOTMYECKHE CBEIICHUS O CBOMCTBaX, COCTaBe, IOJyYCHUU U
0€30MacHOM  HCIIOJIb30BAHWHM ~ BAXHEUIIUX  HEOPTaHUYECKUX U
OPraHWYECKUX BEIIECTB B OBITY MU MPAKTUUYECKON EATEIbHOCTH

YCI0BCKa

1.5

O6HII/IC HAaYYHBIC IPUHIUIIBI XUMHUYCCKOTO ITPOU3BOACTBA (Ha nmpumepe
IMPOU3BOACTBA cepH0171 KHUCJIOTbhI, aMMHaKa, MCTaHOJIa, HepepaGOTKI/I

HedTH)

CpopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XApPaKTCPHBIC TPU3HAKKW W B3aUMOCBA3b H3YUCHHBIX HOH?ITI/II\/JI,
NPUMCHATL COOTBECTCTBYIOIIUC IMOHATHA IMPH ONMCAHUKU CTPOCHUA U
CBOMCTB HCOPraHM4CeCKUX ©W  OpPraHMYCCKHUX BCOIECTB W  HUX

NpeBpaIieHUun

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATHUSMU U MPEIACTABICHUSIMHU
JIpYrux TMpeaMeToB Juisi 0Oojiee OCO3HAHHOTO IOHUMAaHUS U

00BICHEHHS CYIIHOCTHU MAaTCpHaJIbHOTO €ANHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaUMEHOBAHUS XUMHUYECKUX COEAMHEHUN MEXIyHApOJHOTO COI03a
TEOPETUYECKOW U MPUKIATHOM XMMHUU M TpPUBHAJIbHBIE Ha3BAHUSA
BEILECTB, OTHOCALIMXCA K H3YUYEHHBIM KJlacCaM OPTraHWYecKHX U

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XUMHYECKYI0 CUMBOJIMKY Uil COCTaBJICHUS (POPMYJI HEOPTraHUYECKUX
BEUIECTB,  MOJICKYJISIPHBIX U CTPYKTYpHbIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUYEeCKUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKUC BCIICCTBA, CAMOCTOATCIIbLHO BLI6I/IpaTL OCHOBAHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHn4eCKuUc BCIICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB OCHOBaHUA U

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO0 Pa3IMYHbIM MpU3HAKaM (YUCITY U COCTaBY PEarupyrolluX BeIecTB,
TermoBoMy dSGGEKTy peakiud, HW3MEHEHUIO CTeNeHell OKUCIeHUs

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTEepU30BaATb OJICKTPOHHOC
CTPOCHHUEC aTOMOB (B OCHOBHOM U BO36Y)KI[éHHOM COCTOHHI/II/I) 1 NOHOB
XUMHYECKUX JJIEMEHTOB 1 — 4 nepnuoaoB HCpHOJIPI‘-IGCKOfI CHUCTCMBI
I[I/I MeHzeneeBa M HMX BaJCHTHBIC BO3MOXHOCTH, HUCIIOJIb3YA

IOHATHA S-, p-, d-3J'ICKTpOHHBIe Op6I/ITaHI/I, OHEPTCTUUCCKUC YPOBHU




ChopMupOBaHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM COECIUHEHUII 110

IIEpUOAAM U IpyIIaM

ChopMupoBaHHOCTE YMEHHS COCTaBIISATh YPaBHEHUS XUMHYECCKHX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ IMoCpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOT'O OayraHca 3THUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEaKUHMM pa3IMYHBIX THIIOB; IOJHBIE M COKpAllEHHbBIE
YpaBHEHHUsl peaklUid HOHHOrO OOMEHa, Y4YUThIBas YCJIOBHS, MpH

KOTOPBIX 3THU pC€aKIU UOYT 10 KOHIIA

7.3

peakiuii THAPOJIN3a, PEeaKIuil KOMIIEKCOOOpa3oBaHus (Ha MpUMEpe

TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKPETHBIX MpUMEpax XapakTep 3aBHUCHMOCTH PEaKIMOHHOU
CIIOCOOHOCTH OPTaHWYECKUX COCJAMHEHHH OT KpPAaTHOCTH W THIIA
KOBQJICHTHOU CBsI3U (G- M T-CBSI3M), B3aMMHOTO BIUSHHUS aTOMOB U
IpyNI aTOMOB B MOJIEKyJaX, a TaKKe OT OCOOEHHOCTEH peanu3anuu

Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUSI peaKkLnuit

8.2

XapaKTCPHbIC XHUMHNYECKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIEPUMEHTAMHU U 3allUCAMHU YPaBHEHUI XUMUYECKUX peaKIHii

ChopmupoBaHHOCTH YMEHHS XapaKTEpU30BaTh COCTAB M Ba)KHEHUIINE
CBOMCTBa BEUIECTB, MPUHAMISKAIIUX K ONPEICIEHHBIM Klaccam |
IpylmaM COEAMHEHUU (IPOCThbIe BEHIECTBA, OKCUMABI, THIPOKCHIBI,
COJIW; YTIIEBOJOPOIbI, TPOCThIE 3(DUPHI, CIUPTHI, PEHOIBI, aTbICTUIDI,
KETOHBI, KApOOHOBBIE KHUCIIOTHI, CIOKHbIE 3(UPDI, KUPBI, YIIIEBOJbI,

aMUHBI, aMUHOKHCJIOTHI, OCITKH )

10

ChopmupoBaHHOCTh YMEHUSI MPOBOJIUTH PACUYEThl MO XUMUYECKUM
dbopMynaM U ypaBHEHHSIM XHMHUYECKUX PEAKIUil C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

Macchl (00bE€Ma, KOJMYECTBA BEIIECTBA) MPOJAYKTa PEaKIUHU, €CIU
OJIHO M3 UCXOJHBIX BEILIECTB JAAHO B BUJIE PACTBOpA C ONMPEAEIEHHOMN
MacCOBOW [0l pacTBOPEHHOTO BeEINIECTBA WM JaHO B H30BITKE

(MMeeT mpuMecH)

10.2

MaccoBOM MM 00BbEMHOM JJ0JIM, BBIXO/Ia MIPOAYKTa pPEaKIH

10.3

TeTI0BOro 3dekra peakuit

10.4

00BEMHBIX OTHOLLIEHUN I'a30B




10.5

10 HAXOXKJICHUIO0 XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilagenue cuctemoil 3HaHUM O METOJaX HAy4YHOI'O NIO3HAHUS SIBJICHUMN
IIPUPOJBI, HCIHOJb3YEMBIX B €CTECTBEHHBIX HayKax M yMEHHUE
OPUMEHSTh 3TU 3HAHUS [PU SKCIEPUMEHTAJIbHOM MCCIIEI0BaHUU
BEIIECTB U Ul OOBSICHEHUSI XUMUYECKUX SBIICHUH, UMEIOIINX MECTO B
IpUPOJIE, MPAKTUUECKON AEATEIbHOCTH YE€IOBEKa U B MOBCEAHEBHOMN

KU3HHU

12

ChopmupoBaHHOCTE yMEHUS TPUMEHSTH (KCIOJIB30BATh) 3HAHHUS O
COCTaB€ U CBOMCTBaxX BEIIECTB JIJISi JIKCICPUMEHTAILHON MPOBEPKHU
TUTIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
peakuuid W TPOTHO3MPOBAHUS BO3MOMXKHOCTEM WX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHYECKHE 3HAHUS TSI OOBSICHEHHSI U TIPOTHO3UPOBAHUS
SIBJICHUH, WMEIOIIUX ECTECTBEHHOHAYYHYIO TPHUPOAY; UIsl TIPUHATUS

TpaMOTHBIX peIHeHHﬁ HpO6J'IeM B CUTYyallMAX, CBA3AaHHBIX C XUMHEH

13

CdopMHpOBaHHOCTH YMEHUS TJIAHUPOBATh W TMTPOBOJIUTH XUMHYECKHUI
OKCIIEPUMEHT (TOJTyYeHUE M M3YYCHHE CBOMCTB HEOPraHWYECKUX W
OpPraHWYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIIUH YTIIEBOJOPOJIOB
pa3IMYHBIX  KJIACCOB W KHCJIOPOJACOJACPKAIINX  OPraHUYeCKUX
BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/ad 10 Paclo3HABAHUIO
HEOPraHWYeCKUX M OPTaHMYECKHX BEIIECTB) C COOIOJCHUEM TPaBHUII
O0e3omacHOTO  OOpalieHus C  BemecTBaMH UM Ja0OpaTOPHBIM
o0opynoBanuem; (OpMYITHPOBATh LETH MCCICIOBAHMUS; IPEICTABIISATH
B pa3NM4HOW (popMe pe3yiabTaThl SKCHEPUMEHTA, aHATU3UPOBATh U

OLCHHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTH YMEHUS OCYLIECTBIISTh 1eJICHANPAaBICHHBIN OUCK
XUMHUYECKOW HMH(QOPMALMU B PAa3JIMYHBIX HMCTOYHUKAX (HaydyHass H
y4eOHO-Hay4yHasi TUTepaTypa, CpeAcTBa MaccoBOM HH(OpMaIHH, CEeTh

Wnrepuer u apyrue).

15

ChopMHpPOBaHHOCTh YMEHHUSI HPOTHO3UPOBATh, AHAIM3UPOBATH MU
OLIEHMBATh MH(OPMALMIO C TO3UIMHA 3KOJIOTHYECKOH Oe30ImacHOCTH
HOCJIEACTBUM OBITOBOM M MPOU3BOACTBEHHON JEATENBHOCTH YEIOBEKa,
CBSI3aHHOM C MepepaboTKON BelecTB; C(HOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTb ONACHOCTb  BO3JEHCTBUS HAa JKUBBIE  OpPraHU3MBbI
OIIPENEIEHHBIX BEIIECTB, MOHMMAs CMBICH IIOKAa3aTessl NpPEeNesbHON
JONMYCTUMOM KOHIIEHTpAalluM, M TOSICHATh Ha IMpUMepax CIOCOObI
YMEHBUICHU W NPEJOTBPALLEHUS HX BPEJHOTO BO3ACHCTBUS HA

OpraHusM 4CJIOBCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O

XUMHUHN

Kox

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

TeopeTnueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJETh CTPOCHUS aToma. Pacmipenenenue
SJIEKTPOHOB IO HHEPTeTHYECKUM YpoBHAM. Kiaccupukamuss XUMHYECKHX
aeMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUECKUX YPOBHEH aToMoB (S-, -,
d-anmemenToB). OCHOBHOE M BO30YKJIEHHOE COCTOSHHSI aTOMOB. DJIEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIE 27I€KTPOHBI

1.2

[lepuonnueckas cucrema xumuyeckux odnementoB J[.M. Menneneena.
®usnueckuit cmpicna [lepuoanueckoro 3akona .M. MenaeneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB DJJIEMEHTOB M HX COCIWHEHUH 10
NepuoJiaM W TpylnnaMm. 3aKOHOMEPHOCTH B HM3MEHEHWH CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTPOOTPUIIATENLHOCTh. CTENEHb OKUCIECHUS

1.4

Buapr  xuMuueckoil  CBs3u  (KOBAaJIGHTHAs, WOHHAs, MeETaJUIMYecKas,
BOJOpPOJIHAs) W  MeXaHu3Mbl €€ oOpa3oBaHusd. MEXMONEKYISIpHbIE
B3auMoJieiicTBus. BelecTBa MONEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHHUS.
Tunsl KPUCTAITMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakums.  Kimaccudukamus — XMUMHUYECKMX — peaklui B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMUYecKuX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOEe PaBHOBCCHC. CDaKTOpBI, BIUAOIIKUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconnanus. CunbHble U ciaa0bIe QJICKTPOJIUTHI. Cpezla
BOJHBIX PpPacTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaJ’IBHaﬂ, mcJI04YHasd. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHaA

1.10

I'mpponus coneit. MoHHoe mnpousBeneHue BoAbl. BomopoaHslil Mokaszareib

(pH) pactBopa

1.11

CnocoObl BBIPpAXKCHUSA KOHIOCHTpAUun pacTBOPOB: MaccCoBast H0JIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAd KOHICHTpALUs. Hacpimenasle u

HCHACBIIIICHHLIC PACTBOPLI, PACTBOPUMOCTE. KpI/ICTaJ'IJ'IOFI/L[[paTBI

1.12

OKHCIUTEITbHO-BOCCTAHOBUTEIBHBIC pCaKkmuu. IloBeneHue BemiecTB B cpeaax

C pa3HbIM 3HAYCHUCM pH Metoasl QJICKTPOHHOTO Oamanca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukarms HEOPraHUYECKUX COCVHEHUMN. Homenknarypa

HCOPraHN4CCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOWCTBA BAXXHEUIIMX METAUIOB (HATpWUM, Kaaui, KaJblIUM,
MarHvii, alfOMHHUN, IUHK, XPOM, XKEJIe30, Mellb) U uX coeauHeHuit. OOmme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOMCTBA BAXKHEUINWX HEMETA/UIOB (TajoreHOB, CEphl, a30Ta,
docthopa, yriaepomga ©  KpPEeMHHUS) M UX  COCOUHEHUH  (OKCHJIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHNn4€CKrUX BCUICCTB, NMPUHAMJICKAINX K

Pa3IMIHBIM KJ1acCcaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHM4YCCKUEC BEIICCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIOKECHUS TECOpUHU XUMHUUYCCKOI0 CTPOCHUSA OPTraHUYCCKUX
coenquHennit A.M. BytiepoBa. YTiiepoaHbIN CKEJIET OPraHUYe€CKON MOJIEKYIIbI.
KpaTtHOoCTh XMMHYECKOU CBSI3U. S- M P-CBs3U. SP3-, SP2-, SP-rUOpuau3aIvu
opOuTaneii aroMoB yriepoda. 3aBUCHUMOCTh CBOMCTB  BEIIECTB  OT
XUMHUYECKOTO CTpO€HUd MoJiekysl. ['omosiorn. ['omosiormyeckuii — psj.

N3omepus u nzoMepbl

3.2

[lonsitne o  ¢dynxkuuonansHoil rpymme. OpueHTanuoHHbIE 3G (GEKTHI

3aMeCTUTENIEH

3.3

[IpencraBienne o kinaccuukanuu OpraHuyeckux BemiecTB. HomeHnkiarypa
OpPraHUYECKUX COEOUHEHHH (cucreMaTHyeckas) U TpPUBUAIbHbIC HA3BaHUA

Ba)KHEHIITHX HpeHCTaBI/ITCHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH W HOHHBIA MEXaHW3Mbl peakiuu. [loHsaTtne o

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuso 3aiineBa

3.5

AnKaHBbI. XUMHYECKHE CBOMCTBA AJIKaHOB: TaJIOTCHUPOBAHUC,
ACTUAPUPOBAHUC, TCPMHUUCCKOC PA3JIOKCHUC, KPCKHUHI, HN30MCpHU3alNs,
TOpCHUC. HonyquI/Ie AJIKaHOB. I_[I/II(J'IOB.J'IKB.HBI. CHeLII/I(I)I/IKa CBOICTB
OUKIIOAJIKAHOB C MaJIbIM pPAasMEpOM MHKIIA. Peakuuu MMPUCOCANHCHUA U

paauKaJIbHOTO 3aMCIICHHU A

3.6

AIKeHbI. XHUMHUYECKHE CBOICTBA: peakouunu MMPUCOCANHCHUSA
(I‘aJ'IOTeHI/IpOBaHI/IC, THAPpHUPOBAHUC, TUAPOTAJIOTCHHUPOBAHUC, FI/I,[[paTaI_[I/IH),
TOpCHUA, OKHUCIICHHUA U NOJIUMCPU3ALUU. HpOMBIU.U'ICHHBIC n na6opaTopHLIe

CIIOCOOBI TMOJIYYCHHA aJIKCHOB




3.7

Ankaauenbl. XMMHYECKUE CBOWCTBA AJIKAJUEHOB: PEAKIUHM IMPHUCOEIUHEHUS
(rugpupoBaHue, rajJoreHUpoBaHUE), ropeHus U noiaumepusauuu. Ilomyuenue

AJIKaAUCHOB

3.8

AJKUHBL. XHUMHYECKUE CBOMCTBA: peakuuu IIPUCOEINHEHUS
(ranoreHupoBaHue, TUAPUPOBAHUE, TUAPATALMS, THIPOraJIOT€HUPOBAHNE) KaK
croco0 TOJy4YeHHUs] MOJMMEPOB M JIPYTUX IOJIE3HBIX MPOIYKTOB. Peaxium
3amenieHus. ['opeHue aneTwieHa Kak HCTOYHHK BBICOKOTEMIIEPATYpHOTO

IJIaMCHHA JJId CBAPKU U PE3KU MCTAJIJIOB. HpI/IMeHeHI/IG allCTHJICHA

3.9

Apenbsl. XHUMHYECKHE CBOMCTBAa O€H30Ja: pEaKIUu DIEKTPOOUILHOTO
3aMelleHusl, NPUCOEANHEHUs (THIPUpPOBaHUE, TraJoreHupoBaHue). Peaxnus
ropenusi. OCOOEHHOCTH XUMHUYECKUX CBOWCTB Toiyona. [lomydenue GeHzona.
Oco0eHHOCTH XHMHUYECKUX CBOMCTB crTupoJia. [lommMepusamnus crtupoa.

CriocoOblI MoTy4eHHs: ¥ IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Crouptel. IlpenenbHble OAHOATOMHBIE CHHPTBL. XWUMHUYECKHE CBOMCTBA!
B3aUMOJICHICTBME C HATpUeM Kak Ccrnoco0 YCTaHOBJEHUS  HaIU4UA
TUAPOKCOTPYMIBI, € TaJOT€HOBOJOPOJAMHM KaKk CHOCOO  MOJy4eHHUS
pacTBOpUTENEH, BHYTPH- W MEXMOJIEKYIspHas JAerujaparanus. Peaknus
ropeHus. [lomydeHne srtaHoia: peakuuss OpOXKEHHUS TJIIOKO3bI, TUApaTanus
STWICHA. OTWIICHIJIMKOJIb W IJIMLIEPUH KaK IPEACTAaBUTENM IPEIACIIBHBIX

MHOT'0QaTOMHBIX CITUPTOB

3.11

®enosr. XuMHUecKue CBOMCTBA (DeHOsa (peakiuu C HaTpUeM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anbrerunpl. XMMHUYECKHE CBOMCTBA MPEIEIbHbBIX ajbJACTUA0B: THPUPOBAHUE;
KayeCTBEHHbIC PEaKIMM Ha KapOOHWIBbHYIO TPYIy (peakuus «cepeOpsHoro
3epkana», B3aumojeiicteue ¢ rugpokcugom wmeau  (I).  Tomyuenwue
IpENeNbHBIX albJETUIOB: OKUCJICHHE CIHPTOB, THApaTalus aleTusieHa.
AUETOH Kak TMpeAcTaBUTeIb KEeTOHOB. OCOOCHHOCTH PEaKIMHU OKHUCICHHS

aliCTOHa

3.13

Kap6OHOBLIe KHCJIOTEI. XMMHUYECKHE CBOMCTBA MMpCACIbHBIX OAHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OCOOESHHOCTH XHMHUYECKHX CBOWMCTB MypaBLHHOﬁ
KHUCJIOTHI. HonyquI/Ie NpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHCJICHUEC 4JIKaHOB, aJIKCHOB, INEPBUYHBLIX CIIUPTOB, aAJIbACTHIOB. Bricmue

MMPEACIIBHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

Cnoxnble 3¢upbl u xupbl. CHocoObl MOJYYEHHS CIOXKHBIX 3(UPOB.
OO6patumMocth peakuuu stepudukanuu. lIpumeHeHue CloXHBIX 3(QUPOB B
NUIIEBON U MappIOMEpHON MPOMBIIIICHHOCTH. JKUPBI KaK CIIOKHBIE 3(PHUPHI
[JIMIEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT. XMMHYECKHE CBOICTBA KMPOB:

TUAPHUPOBAHUC, OKHUCIICHUC. FI/IIlpOJ'II/B, HJIM OMBUICHHC, JXKUPOB KakK CIoco0




MIPOMBIIIICHHOTO MOJIy4eHHUsI COJIeH BBICIIMX KapOOHOBBIX KUCIOT. MBIITA Kak

COJIM BBICIHINX Kap6OHOBbIX KHCJIOT

3.15

XUMHYECKHE CBOMCTBA TJIFOKO3BI: pcakiiun € Y4aCTHUEM CIHUPTOBBIX U
aJbJIETMIHOM IPYII U MOJIOYHOKHCIIOE OposkeHue. IIpuMenenue riokossl, eé
3HaUEHUE B IKU3HENEATENbHOCTH oOpraHusma. Jlucaxapuuel: caxaposa,
ManbTo3a. BoccraHaBiuBaromye W HEBOCCTAHABIMBAIOUIUE JHCAXapUIbL.
IM'maponus mucaxapunoB. [lonmucaxapuapl: kpaxmai, rimMkoreH. CTpoeHwue
MaKpOMOJIEKYJ KpaxMmania, IJIMKOTeHa M LeJUIo03bl. dusnueckue cBOKWCTBA
KpaxMajga ¥ UeJUII0J03bl. XUMHYECKHE CBOMCTBAa Kpaxmaja: THIpOJus3,
KauecTBEHHasl peakuus C MOJOM. XHUMHYECKHE CBOMCTBA LIEJUIIOJIO3bI:
TUAPOJIN3, TOoIydeHue 3¢upoB Uewnoao3bl. [loHsATHE 00 HCKYyCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHHS: PEAKIMU C BOJOM,
KHCJIOTaMH, PEaKIHsi TOPCHHS. AHWINH KaK MPEACTaBUTEIh apOMAaTHUYECKUX
aMHUHOB. XHMMHYECKHE CBOMCTBA aHWIIMHA: B3aMMOJCHCTBHE C KHCIOTaMH,
OpomHOI BoJoH, okucieHue. [lonydeHrne aMHHOB aJIKMJIMPOBAHUEM aMMHUaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOA0OB

3.17

AMHWHOKHCIIOTHI M O€JKH. AMHHOKHCIOTHI KaK aM(pOTEpHbIC OpPraHUYECKUe
coequHeHusi. OCHOBHBIE aMHUHOKHCIIOTHI, OOpasyromme Oenkn. XUMUYeCKue
CBOMCTBA OEJIKOB: THAPOJIN3, ICHATYpaIlusl, KaueCTBEHHBIC (IIBETHBIC) PEAKITUN

Ha OenKu

3.18

CtpoeHune U CTpyKTypa MOJUMEPOB. 3aBUCHUMOCTh CBOWMCTB IMOJHUMEPOB OT
cTpoeHusi MoJsiekyll. OCHOBHBIE CHOCOOBI MOJYYEHUS! BBICOKOMOJIEKYISIPHBIX
COEIMHEHUI: PeaKINK MOJIMMEpHU3auu U noiukonaeHcauuu. Kinaccudukanus

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/IH OpraHu4eCKux COC,I[PIHGHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIBHBIX

3a/la4d Ha PacCIlIO3HABAHUC OPraHUYCCKUX BCHICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYICCKUX COCIMHECHU I

XUMHUS U )KU3Hb

4.1

Xumusi B TMOBCeAHEBHOW xu3HM. [IpaBuia Oe3omacHO pabOThI C €IKHMH,

TOPHOYHMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPEACTBAMU OBITOBOM XUMHUH

4.2

XuUMus ¥ 310pOBbe. XUMUSA B MEIULIMHE. XUMUS U CEJIbCKOE XO3SMCTBO. XUMUS
B IPOMBILIJIEHHOCTH. XWMHUS M DJHEPreTUKa: MPUPOAHBIA U TOMYTHBIN
HeTSIHOI Ta3bl, X cocTaB U ucnoibs3oBanue. CoctaB HeQTH U €€ mepepaboTka

(MpUpOHbIE UCTOUYHHUKH YTIJIEBOIOPO/IOB)

4.3

XUMHUS U AKOJOTHUS. XHMHUYECKOE 3arpsiI3HCHHUC oxpy;xafomeﬁ Cpeabl U €ro

nocneacTBus. Oxpana rujpocdepsl, TOUBbI, aTMOchepbl, (GI0pbl U (ayHbl OT




XUMUYecKoro 3arpsizHeHus. [IpoOiema OTXOIOB M MOOOYHBIX HPOAYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue npeacTaBIeHus O MPOMBIIUICHHBIX CIIOCO0AX MOYYCHUS XUMUIECKIX

BEIIIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHaKa, CEPHOM KHUCIOThI). UE€pHas u

4.4 nBeTHas  Meramutyprus. CTEeKsi0o W CHJIMKATHAasT  IPOMBIIUICHHOCTb.
[Ipompiniennass  opranudeckass xumusi. CpIpp€ I8 OpraHUYECKOM
MPOMBIIIUICHHOCTH

5 Tunsl pacu€THbIX 3a1a4
51 Pacuérer maccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEIIlECTBA, Macce WM 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuérsl TemioBoro 3¢ dexra peakuuu

5.3 Pacuérel 00BEMHBIX OTHOIIIEHU Ta30B NMPU XUMHUYECKUX PEAKIIHIX

5.4 Pacuéter maccer (00bE€Ma, KOJTMYECTBA BEIIECTBA) TTPOTYKTOB PEAKIIUU, €CITH

. OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoit mim 00bEMHOMN JIOJIA BBIXOJIA TIPOTYKTa PEAKITUN OT
' TEOPETHIECKH BO3MOYKHOTO
Pacuérer maccel (00bE€Ma, KOJTMUYECTBA BEIIECTBA) IPOIYKTA PEAKITUH, €CITH

5.6 OJIHO M3 BEIIECTB JJAHO B BUJIE PAaCTBOpA C OMPEACIEHHON MacCOBOM J10JIeH
PacTBOPEHHOTO BEIIECTBA

5.7 Pacuérsl ¢ ucnonp30BaHNEM MOHATHI «MaccoBast JOJIs», «MOJIIpHAs

' KOHLIEHTPALUs», «PAaCTBOPUMOCTE
Haxoxpaenue MosiekynsipHoil GopMysIbl OpraHM4eCKOTo BEIIeCcTBa MO €ro
5.8 IUIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB, UIH 110

IPOJIYKTaM CrOpaHHs




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus. 10 kiace. [N'abpuensta O.C., Octpoymos U.I'., Cnaako C.A. AKIIMOHEPHOE
obmectBo «M3marensctBo «IIpocBernieHne»
* Xumus. 11 kiace. N'abpuensta O.C., Octpoymos U.I'., CnaakoB C.A. AKIITMOHEPHOE
obmectBo «M3marensctBo «IIpocBemnieHme)»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

e Xumus. bazosblit ypoBenb. 11 kinacc. Metonuueckoe nocobue B.B. Epemun, A A.
Hpoznos, N.B. Bapranosa. — M.: JIpoda

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school- collection.edu.ru/

http://him.1september.ru/

http://www.uroki.net/



http://him.1september.ru/
http://www.uroki.net/
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