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HOACHUTEJIBHASA 3AIIMCKA

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

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OyUeHHsI, BOCIIUTAHUS M Pa3BUTHS OOYJAIOIIUXCSl CPEACTBaMHU Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHMEe, TIOJy4aeMO€ BBITYCKHMKaMu  oOlIe00pa3oBaTeIbHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YJaIOLINXCS HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesed U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

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

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMUs KaK HayKa CO3MJaTesbHas, KaKk Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeAHEro oouiero obpa3oBaHHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuayia U OOYCJIOBIIEHA HMCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHHUU BEIICCTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsi TEOPETUUECKHH Martepuan |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIETEOPETHUYECKHX WU METOJIOJIOTHYCCKHUX TTO3HITHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEeSATeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBaXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIIMIO U MPUMEHATH €€ JJIsl MOTOJHEHHUS 3HAHUMN, pelleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI GUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MEXAy HOBBIMU (aKTaMU M TEOPETUYECKUMH MPEIOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX ISl NPUOOPETeHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
HAa ypPOBHE cCpeaHero ooOmero oOpa3oBaHHs, TPU  ONPEACICHHHM  COACPIKATEIbHOM
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

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

e (opmupoBaHHWE CHCTEMBl XUMUYCCKHMX 3HAHWH Kak BaXKHEHIIEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(yHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUi, HEOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpPE BEIIECTB M XUMHUYECKHUX SBJICHUH, MMEIOIINX MECTO B TIPUPOJIE, B IPAKTHUSCKON U
MMOBCETHEBHOM KW3HU,

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

Hapsiny c atuM, copepkarenpHas XapakTepUCTHKa LIeJieil U 3a7ad M3y4eHHUs MpeaMeTa B
MporpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOoYTeHHE MPaKTUYeCKOW KOMIIOHEHTE CoJep)KaHus oOy4yeHwus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON KU3HU JJISl PElIeHUs
MPAKTUYECKUX 3aau.

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

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOO0Opa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BHJIOB JEATEIHHOCTHU: PEIICHHS MPOOIeM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMH HKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX ITPOLIECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE WH(OPMAITMOHHBIE
TEXHOJIOTHH JJIsl IOWCKA U aHalu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOII01aTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpHUPOAOIIOJTIb30BaAHMA, IIOIMOJHCHUA OSHEPrETUYCCKUX PECYPCOB MW COXPAHCHUA IMMPUPOIHOTIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalluAaX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUAMMU.

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

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, 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

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE M 3HAUYECHUE B MOIY4YECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUYECKUX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

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

DKCclepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BELIECTB M UX IPEBpAIICHUN: O3HAKOMJIEHHUE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB PU HarpeBaHuu (IJIaBjeHue, 0OyrJIuBaHUuE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psll. DTUIEH U MPOMUIIEH — MPOCTEUIIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwnOyramueH-1,3: cTpoeHHE, BOKHEUINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHue, (pru3nuecKkue U XMMHUYECKHe CBOMCTBa
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKH YTIIeBOAOpo10B. [IpupoaHbIil ra3 U monmyTHble HEPTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BEUIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




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

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHeie CBsI3M MEXAy MOJIEKyJIaMH CIUpPTOB. JlelicTBHEe MeTaHOJa B 3TaHOJa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uesjoBeka. llpuMeHeHue riaunepuHa u
ATHIICHTJTUKOJISL.

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

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XHUMHYECKAE CBOWCTBA (PEaKIMM OKHCICHUS W BOCCTAHOBJICHUS, KAdeCTBEHHBIC PEaKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuUKaANNN), TONydeHHe u TpuMeHeHue. CTeapuHOBasi W OJIEMHOBas KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenne xxupoB. buosorndeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3ammMojeiictBue ¢ ruapokcuaom Mmemu(ll), okuciaeHme aMMHMadHBIM 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.
Ou3nyeckue U XUMUYECKHE CBOMCTBA Kpaxmaina (THIpOoJIu3, KaYeCTBEHHAS PEaKIUsl C HOJOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE dTaHoja okcugaoMm 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 MPAKTHUECKON pabdOoThI: CBOICTBA pacTBOpa YKCYCHOMU
KHUCTIOTBHI.

Pacué€rneie 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).

A3oTCcoepKale OpraHndeckie CoeAMHEHNUS.

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 CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIepUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE M
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CpPEIHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

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

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBJICHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO, 00BEM, arperaTHoe COCTOSIHWE BEUIECTBa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

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

['eorpadust: MuHepabl, FOpHbIE TOPOIbI, MOJIE3HBIE UCKOTIaeMbI€, TOIUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOIYPOBHU. ATOMHBbIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrpeieneHus IEKTPOHOB M0 OPOMTANIIM B aToMax 3JIEMEHTOB TEPBBIX UYETHIPEX TEPHUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos JI. .
MenpneneeBa. CBs3b NEepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
sanemeHToB JI. . MeHnpeneeBa ¢ COBPEMEHHON TEOpHEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHUMHUUYECKas CBsI3b. BHIbl XUMHYECKON CBsSI3U (KOBaJIEHTHAas
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



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

BemecTBa MOJIEKYASPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA 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 HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXpPAaHEHHSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
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 «llepronnueckas cuctema xumudeckux dsiaemMeHToB J[. M. MennaeneeBa», m3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
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 C UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramisl. Ionoxenne meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

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

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

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



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIelicTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJIOYel, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

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

XuMHUSA U KU3Hb

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

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

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUIECKHNE U MUHEPAJIbHBIC YI0OpEHUSI.

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

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaAMETHBIX CBA3€H MPU U3YyYEHHH OOIIeH M HeOpraHUYeCKOW XUMHH B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

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

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

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

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOTIAaeMble, TOIUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpPHUANIOB, 3JEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YyIbTaTaM OCBOEHHUS OOydarolUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro oOLIero 0Opa3oBaHus ABIISETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO0 1.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

O0CO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHU W HpPaBUIAMU IOBEIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IMO3HABATEJIbHOM M IPAKTHUUYECKOW JEATENbHOCTH OOy4aroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

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

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apT'yMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO MPHUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
nH(OPMAIIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW 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 KU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

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

MOHMMAHMS [EHHOCTH TPaBWJI WHIAWBUAYAILHOTO W KOJUICKTUBHOTO 0€301acHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

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

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

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

HMHTEpeca K MPaKTUYECKOMY M3Y4EHHIO Mpo(eccHil pa3nyHOro poja, B TOM 4YHCIEe 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 € YYETOM 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;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMEeTHBIC) OOIeHayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUeC);

yYHHUBEpCaIbHbIE y4eOHbIe JIEHCTBHUS (mo3HaBaTENbHBIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIEe YyueOHBbIC ICHCTBUS B TO3HABATENBLHOU U
COI[MAIbHOW MPAKTHUKE.

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

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEJIbHBIMH JeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJbTAThI ACSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;



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

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

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

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

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

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMHY METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIMIEHHS W BBIBOJBI OTHOCUTENIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALIMIO Pa3UYHBIX BUIAOB W (OPM MPENCTaBICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpuU paboTe ¢ XUMHUYECKOMN
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMH 1€l CTBUSIMU:

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



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHUS TO3UIUH B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HAa OCHOBE CaMOaHaiu3a H
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKakoT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUHU SBJICHUNW NOPUPOJBI, B (HOPMHUPOBAHHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHas), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATMbHAS TPYIIA, paguKan, H30Mepus, U30MEpbl, TOMOJIOTHUYECKUN psJ, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKAlllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJb30BAHNU BAXKHEUIIINX OPraHMUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIIA MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpP)KALIUME COCOUHEHUs, BBICOKOMOJIEKYJISAPHBIE



COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTWICH, STHJICHIJIHMKOJb, TIHLEPUH, (eHOd, (GopManmbIeruj, aneTaabAerhll, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

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

cOpMUPOBAHHOCTh YMEHUH XapakTepus3oBaTb COCTaB, CTPOEHUE, (UBUYECKUE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOIAHOIO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTAa PEAKIHH 1O H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpPEHHe, OSKCIEPUMEHT, MOJCIUPOBAaHUE), MCIOJIB30BaTh CHUCTEMHBIC
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBaHKEM, a TAaKXKE MpaBuiia 0OpallleHus C BEeIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHunYecKX BEIIECTB MPU HArpeBaHUM, MOJyYEHUE ATUIICHA U U3yYCHHE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM 00OpYyIOBaHUEM, NPEACTABIATh PE3YAbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJIy4aeMYI0 U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MaccoBOi nHpopmanuu, IHTEpHET U ApYyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpY>Karollel MPUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHBbIE OPraHU3MBI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

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

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OOwmas W HEOpraHWYyecKas XUMHs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJIM XMMHH B TO3HAHWUU SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUHU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM T'PAMOTHOCTH, HEOOXOJMMOW IS
pelieHus: TPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, ANEKTPOJUTUYECKAS JUCCONUAINS, OKUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALIEHHUS SHEPrHH MPU XUMHYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUI,
(hakTONIOrMUecKue CBEIEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYECHUH M 0OE€30MacHOM HCIIOJIb30BAHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON NEATEIILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHWCAHUU HEOPTaHHMUYECKUX
BEIIECTB M UX MPEBpAILlCHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJIi COCTaBICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCHBIN Ta3, aMMUak, TaméHas H3BECTh, HeraméHash W3BeCTh, MHUThEBas COAd, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTajinyeckasi, BOJOPOJHAS) B COCAUHEHUSIX, TUI KPUCTAIUTMYECKOW PEIIETKHM KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, MOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAATIE)KHOCTh HEOPTAaHHMUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoenHEeHUH (MPOCThIe BEIIeCTBa — METAIJIbI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



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

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHCHIBATh) OONIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, IOJATBEP)KJIaTh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATh XMMHUYECKHE PEAKIMH IO Pa3INnYHbIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHMs peakLUi pa3InYHbIX THUIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAacClO3HaBaTh OMNBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

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

C(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHMCIOThI, aMMMaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHMH TIa30B INMPU XUMHYECKHX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLEHUS U COXPAaHEHMSI SHEPTUU;

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 YMEHMH IUIAHUPOBATb U BBIIOJHATH XUMHUYECKUN SKCIIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HOHHOTO OOMEHa, KayeCTBEHHBbIE DPEaKIUU Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MaCHOCTH NpH 00pallleHNH ¢ BELIECTBAMH U JJaOOpaTOPHBIM 000pYJOBAHUEM, NIPE/ICTABIISATh
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
[IOJIyYaEMYI0 M3 pa3HbIX MCTOYHMKOB (CpEICTBA MaccOBOM KOMMYyHMKaluu, VHTepHEeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IPUPOIHOM cpesibl, 0OCO3HaBaTh OMACHOCTb BO3JEMCTBHS HA >KMBBIE OPTaHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

I OOYyYaloOIIMXCsl ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBBS: YMEHHUE TNPUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHHSI OPraHMYECKUX COCANHCHUH A. 3 https://myschool.edu.ru/
M. Byrneposa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenensHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 https://myschool.edu.ru/
H :
2.2 CPEACTLHBIC YTTCBOAOPOAKL: ATKCHEL, 6 1 https://myschool.edu.ru/
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApOoMaTHYECKHE YrIIEBOIOPOIbI 2 https://myschool.edu.ru/
I1 e e
2.4 PHPOJHHIE HOTORHHEH YIICBOAOPOAOD 1 3 1 https://myschool.edu.ru/
UX mepepadboTKa
Utoro mno pazneny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeJuHeHust
3.1 Criuptel. DeHon 3 https://myschool.edu.ru/
An . Kap0 .
3.2 BACTHLR, RAPDOHOBBIC KHENOTHL 7 1 https://myschool.edu.ru/
CrnosxHbie 3hupsl
3.3 VYraeBojibl 3 1 https://myschool.edu.ru/
Hroro no paszneny 13



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3 https://myschool.edu.ru/

Wroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

51 [Tnactmaccel. Kayuyku. Bosokna 2 https://myschool.edu.ru/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuonueckas cucTeMa XUMHUECKHX 3 https://myschool.edu.ru/
anemenToB JI. 1. Menaeneera
C .M 0
1.2 TPOFHHE Bemmectna. WHOr00bpasHe 4 https://myschool.edu.ru/
BEIIIECTB
1.3 XUMHUYECKUE PEaKIIuU 6 1 1 https://myschool.edu.ru/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertaist https://myschool.edu.ru/
2.2 Hewmerasr 1 https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 https://myschool.edu.ru/
BEIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XuUMUsI ¥ KU3HB 4 https://myschool.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
ITpeaqmeT opraHndeckoil XUMHH, eé
1 P P 1 https://myschool.edu.ru/
BO3HHKHOBEHHWE, Pa3BUTHE U 3HAYCHHE
Teopust CTpOCHHS OPraHUIECKHX
2 coenuHenuit A. M. Bytieposa, eé 1 https://myschool.edu.ru/
OCHOBHBIC ITOJIOKCHHUS
[IpencraBnenue o Kinaccuuxanuu
OpraHMYECKUX BEIIECTB.
3 HomenknaTypa (cuctemMarndeckas) 1 https://myschool.edu.ru/
TPUBHUAJIbHBIC HA3BAHUSI OPTAHUYECKUX
BEIECTB
AJKaHBI: COCTaB U CTPOCHUE,
4 . P 1 https://myschool.edu.ru/
TOMOJIOTHYECKUHN Psifl
MertaH u 3TaH — OpocTeuIme
5 P 1 https://myschool.edu.ru/
MIPE/ICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOUCTBA 1 https://myschool.edu.ru/
DTWJIEH U MPOIUIJIEH — MPOCTEUIIHE
7 P P 1 https://myschool.edu.ru/
MIPE/ICTaBUTENH aJTKEHOB
[IpakTuyeckas pabora Ne 1.
8 «[TomydeHne »TuIIEHA U U3yYEHHE €TO 1 1 https://myschool.edu.ru/
CBOMCTB»
9 Ankaauensl. byraguen-1,3 u 1 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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MeTunoyraauen-1,3. Tlonyyenne
CHHTETHYECKOTO KaydyKa M Pe3UHbI

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJIOTHYCCKHUIA PSiL.
AneruiieH — npocTeimunit
MIPEJICTAaBUTENb AJIKHHOB

https://myschool.edu.ru/

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKIuu

https://myschool.edu.ru/

12

ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

https://myschool.edu.ru/

13

I'eneTnveckas CBsI3b YriaeBOIOPOIOB,
MIPUHAUISKANUX K PA3TUIHBIM
KJaccaM

https://myschool.edu.ru/

14

[IpupoHbIE UCTOYHUKHT
YTIE€BOAOPOIOB: IPUPOIHBIN ra3 u
MONyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ TepepadOTKu

https://myschool.edu.ru/

15

[IpupoHBIE HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOIyTHBIC He(PTsIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

https://myschool.edu.ru/

16

KonTtponbHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'IBHLIe OJHOATOMHBIC CITUPTHI:
MCTaHOJI U OTaHOJI. BO,Z[OpO,[[HaH CBA3b

https://myschool.edu.ru/

18

MHoroaToMHEbIE CIINUPTHI:
OTUJICHTJIMKOJIb U TJIMLHCPUH

https://myschool.edu.ru/

19

deHo: CTPOCHUC MOJICKYIIbI,

https://myschool.edu.ru/
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¢bu3nyeckre 1 XUMHUYECKHE CBOICTBA,
IIPUMEHEHHE

20

Anpaeruapl: GopManbIaeTHI U
areTanpaerug. AueTtod

https://myschool.edu.ru/

21

OaHOOCHOBHBIE MPE/ENIbHBIE
Kap60HOBI)I€ KHCJIOTBI: MypaBbUHAasA U
yYKCYCHas

https://myschool.edu.ru/

22

[IpaxTnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»

23

CreaprHOBas ¥ OJICMHOBAsA KUCIIOTHI,
KaK MpeACTaBUTEIN BBICIINX
KapOOHOBBIX KHUCJIOT

https://myschool.edu.ru/

24

ana KaK COJIN BBICIITHUX Kap6OHOBLIX
KHCJIOT, HX MOJOIIIEE JICHCTBHE

https://myschool.edu.ru/

25

CrnoxHble 3(hUpPHI KaK MPOU3BOIHbIC
KapOOHOBBIX KUCIIOT. [ mapommn3
CJIOKHBIX 3(hUpPOB

https://myschool.edu.ru/

26

XKupsl: runpoan3, npuMeHeHue,
OuoJOrMYecKas poJib KUPOB

https://myschool.edu.ru/

27

VYrneBopl: cocTas, KiaccupuKarius.
Bakueiimye npeacTaBuTeNN: IIIIOK03a,
bpykTo3a, caxaposa

https://myschool.edu.ru/

28

KanMa.]'I " ICJJIK0JI03a KaK IIPUPOAHBIC
IIOJIMMECPBI

https://myschool.edu.ru/

29

KonTtponpHas pabota no pazaeny
«Kucnopoacoaepskamiye opraHu4eckue
COEIMHEHUS»

https://myschool.edu.ru/

30

AMMWHBI: METHJIAMHWH W aHWJIHH

https://myschool.edu.ru/
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AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE

31 OpraHUYEeCKUE COCITUHEHHUS, NX 1 https://myschool.edu.ru/
Oounonorudeckoe 3HadeHue. [lenTumabt

32 betia Kak mpHpohe 1 https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIE COENHEHMUS

33 OCHOBHbIE HOHSTHS XHMHIL . 1 https://myschool.edu.ru/
BBICOKOMOJIEKYIIIPHBIX COEIMHEHHIA
OCHOBHBIE METO/IBI CHHTE3A

34 BBICOKOMOJIEKYIISIPHBIX COCTUHCHU. 1 https://myschool.edu.ru/
ITiracTMacchl, KayqyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

XUMUYECKUH 2JIEMEHT. ATOM.

1 1 https://myschool.edu.ru/
DneKTpoHHass KOHPUTypalusi aTOMOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
crucTeMa XuMHU4YecKux 3jeMeHToB JI. U.

2 A . 1 https://myschool.edu.ru/
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX
COCMHEHUH TI0 TPYIIIaM U TIePHOJIaM.

3 pyn P 1 https://myschool.edu.ru/
3HaYeHHUE MMEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB J[. 1.
MeHnpeneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XUMHYECKas CBA3b,

4 ¢€ BH/IbI; MCXaHM3MBbI 00Pa30BaHMSI 1 https://myschool.edu.ru/
KOBAJICHTHOM CBs3u. BomopoaHas cBs3b
BasleHTHOCTB. DIIEKTPOOTPUIIATEITLHOCTD.
Crenenp okucieHus. BemecTra

5 1 https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHS
[lonsaTHEe 0 AMCHIEPCHBIX CHUCTEMAX.

6 VlcTuHHBIE U KOJUIOUIHBIE PACTBOPBI. 1 https://myschool.edu.ru/
MaccoBast 107151 BElIeCTBa B paCTBOPE

7 Knaccugukanus 1 HOMEHKIaTypa 1 https://myschool.edu.ru/
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HEOPraHWYECKUX COCTMHEHUM.
I'eHeTnueckas CBsA3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMsI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIPEBPALICHUS DHEPTUN TP XUMHUYECKHUX
peakumsx

https://myschool.edu.ru/

CxkopocTts peakniun. OOpaTumbie
peakuuu. XuMHUYECKOE PaBHOBECHE

https://myschool.edu.ru/

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

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

https://myschool.edu.ru/

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

https://myschool.edu.ru/

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMHM»

14

Metannsl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3nuecKue CBOMCTBA METAIIIOB

https://myschool.edu.ru/
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15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

https://myschool.edu.ru/

16

XHUMHYECKHE CBOMCTBA BAXKHEUIIINX
METaJUIOB (HATPUH, KaJui, KaJblUH,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

https://myschool.edu.ru/

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

https://myschool.edu.ru/

18

XnMHYecKHe CBOMCTBA ITMHKA, JKeJie3a U
UX COCTMHEHNN

https://myschool.edu.ru/

19

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

20

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

https://myschool.edu.ru/

21

®u3nyecKue CBOMCTBA HEMETAIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, hochopa u yriepoaa)

https://myschool.edu.ru/

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPbI
U UX COEOUHEHNN

https://myschool.edu.ru/

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COEIUHEHUIN

https://myschool.edu.ru/

24

XuMHJecKue cBolicTBa yriepoaa,
KpEMHUA U UX COE€OUHEHMI

https://myschool.edu.ru/

25

[IpumeHeHnne BaXXHEUIINX HEMETAUIOB U
UX COeIUHEHUN

https://myschool.edu.ru/

26

O00011IeHrE U cUCTEMATU3ALNS 3HAHUI

https://myschool.edu.ru/
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no teMe «Hemerauiely. BeluucieHus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

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

https://myschool.edu.ru/

28

KoHnTponsHas paboTta no temam
«Metamael» 1 «HeMeTaniney

29

HeopraHquCKHe U OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

https://myschool.edu.ru/

30

AmpoTepHbIe HEOpraHU4EeCKHUEe U
OPraHUYECKHE COCIUHEHUS.
I'enernyeckas CBs3b HEOPraHMYECKUX U
OpPraHUYEeCKUX BELIECTB

https://myschool.edu.ru/

31

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

https://myschool.edu.ru/

32

[Ipencrarnenuss 06 0OMMUX HAYYHBIX
MPUHIIMIIAX TPOMBIIUICHHOTO ITOTYYeHUs
BAOXHEHIINX BEIIECTB

https://myschool.edu.ru/

33

YenoBek B MUPEC BCIICCTB U MATCPUAJIIOB

https://myschool.edu.ru/

34

XuMus u 3A0POBLEC YCIIOBCKA

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., OOmecTBO ¢ OrpaHUUYEeHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»
» Xumus, 11 xnace/ T'abpuensa O.C., OOmecTBO ¢ OrpaHHYEHHONW OTBETCTBCHHOCTHIO

«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIi YPOBEHB» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O01mias XumMus B TeCTax, 3afadax, ynpaxkHeHusx. 11
knace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KonTponsHbIe 1
MPOBEPOUYHBIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 T.

4. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas kHura s
yuutens». Yacts 1 — M.: Ipoda, 2019 roa.

5. O.C.I'abpuensn, I'.I".JIpicoa, A.I".Breaenckas «Xumus 11 xnacc: HacTonbHast kKHUTa 1715
yuutens». Yacts 2 — M.: Ipoda, 2022 ro.

6. O.C.I'abpuensu, [1.B.Pemeros, N.I'.OctpoymoBa «3agauu Mo XUMUU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. JlenncoBa «Xumus 11 knacc noypounsle miaansl no yueouuky O.C.I'abpuensna,
I'.T".JIeicoBo#» - Bosrorpam» Yuurens 2018ron.

8. M.A.Ps6oBa, Y.}O.HeBckas, P.B.JIunko «Tectsl mo xumuu 11 kmacey, - M.: Dk3ameH,
20109r.

9. O.C.T'abpuensn, U.I'.octpoymoB «XUMHUYECKU SKCTIEPUMEHT B mmKkoste 11 ximace»; - M.:



Hpoda. —2019 ron.

10.I'a6puensa O.C., OcrpoymoB N.I'. HactonpHast kaura yuutens. Xumus. 10 kmace. — M.:
Hpoda, 2004.

11. 'abpuensu O.C., bepéskun [1.H., Ymakosa A.A. u ap. KoHTpoabpHbIE U IPOBEPOUYHbBIE

paboTtsr o xumun. 10 kiracc — M.: JIpoda, 2003.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru I'azeta «Xumus» U callT 115 yauTens «5 uay Ha ypoKk XUMHK»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHas KoeKust « XUMUsD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o0mieo0pa3zoBaTeb»HOTO opTaia

http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas omuMmnuaia MKoIbHHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranndeckast XuMus: SIEKTPOHHBIN YI€OHUK JUT CPEAHEN IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIN y4COHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMHUS

http://www.chemistry.ru JlucraHunoHHas OJIMMITHAA 10 XUMUH: TEJIEKOMMYHUKAI[HOHHBIN

00pa30BaTeNbHBIN MPOEKT






