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MNOSACHUTEJIBHASA 3AIIMCKA

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

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

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

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

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

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

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



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

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

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

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

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



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
HAa ypPOBHE cCpeaHero ooOmero oOpa3oBaHHs, TpPU  OMNPEJCICHHH COIEP)KATEIbHOM
XapaKTepUCTUKHU IeNIel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKM 3pEHUS TaKOW TMOAXOJ K
OTIPENICJICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3Y4EHUsS NpenMmera «XuMus» Ha
6azoBom ypoHe (10 —11 xi1.) sBASIOTCS:

e (opmMupoBaHUE CUCTEMBI XUMHUYCCKUX 3HAHUHN KaK BaXKHEUIIICH COCTABJISIONICH €CTECTBEHHO-
HAayYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOH JIeKAT KITFOUEBBIC MOHSITHS, (QyHIaMEHTAIbHBIE
3aKOHBI M TEOPHHM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM TOHHMAaHHE CYIIHOCTH
JOCTYITHBIX O00OOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C HMCTOpPHEH WX
Pa3BUTHS U CTAHOBJICHUS;

e (opMUpOBaHHME W pPa3BUTHE MPEJCTABICHUIA O HAayYHBIX METOAAaX MO3HAHHS BEIIECTB U
XHUMHYECKUAX PEAKIHiA, HeOOXOJUMBIX JIISI IPUOOPETCHHSI YMEHUN OPUSHTHPOBATHCS B MHPE
BEIIECTB W XWMHUYECKUX SBJIICHHHA, WMEIONIUX MECTO B TIPHPOJIC, B MPAKTHYECCKOH U
MMOBCETHEBHOM KW3HU,

® Da3BUTHE YMEHUH WM CIIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOJIONEHHEM U OOBSICHEHHEM
XUMHUYECKOTO  JKCIEPUMEHTa, COOJIOJICHHEM TIpaBUJ  0€30MacHOTO  OOpaimieHus ¢
BEIIECTBAMH.

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

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

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

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

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJIE30BaTh COBPEMEHHbBIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIs TIOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



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

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHM, IOIOJHCHUA OSHEPICTUUCCKUX PECYPCOB MW COXPAHCHUSA IMPUPOAHOIO
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 CUTyalusX, CBA3aHHbBIX ¢ XUMHUYCCKUMU ABJICHHUAMMU.

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, coctasiser 68 dacoB: B 10 kimacce — 34 yaca (1 yac B Hexemo), 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 U 3HAUEHUE B MOJIY4YECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

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

DKclepUMEHTAJIbHBIE METO/Ibl M3Y4EHHUsl BEUIECTB M UX IPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELECTB MpU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHUE).

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 PsZl. DTUIIEH W MPOMUJIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

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

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE 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,
Qusuyeckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHupo8anus U HUMpOB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MOMyTHBIE HE(TSIHBIE 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/bI M3Y4YEHHUs BELIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIy4YEHUE ITUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM MPOJTYKTOB PEAKILIUH).




Kuciopoaconep:kamue opraHudeckne coeJuHeHUst

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKkUMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKyJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U STaHOJIa
Ha OpraHu3M YeJIOBeKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYecKue u
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMU METAJIAaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaulepuHa U
STHUIICHTJTUKOJISL.

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

Anpnerunbpl M KemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOMCTBAa (pEaklUU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTyYEeHUE ¥ PUMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpOCHHUE, PU3NIECKUE M XHUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuUKANNN), TONydeHHe u mnpuMeHeHHe. CTeapuHOBas W OJEHHOBAs KHCIOTHl Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX d(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBo 0B (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEeHHE, OpOXKEHHE TIIOKO3bI), HAxXOXJIEHHWE B MPUPOJE,
pUMeHeHue, ouosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUE CBOMCTBA Kpaxmaina (THIpOoJIu3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelicTBue rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIUYEeCTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklUMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoeIMHEHMs.

AMUHOKUCIOTHI Kak aM(pOTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIWIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpWUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBa OEITKOB: THUAPOIM3, ICHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



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

BricokomolieKkyJIsipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — [TOJIMMEPHU3aLUs U TOJUKOHICHCALIHSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKaluus, TIEepUOJUYHOCTh, HaAOIIOJEHNE, U3MEpPEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

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

buonorus: kmerka, opranmsMm, Ouocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

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

TexHosorHs: NUILEBbIE MPOLYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHMS, MOIOIIAE CPENCTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YPOBHH, MOJIYPOBHU. ATOMHBbIE OpOUTaNH, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacrpeienieHus JICKTPOHOB M0 OPOMTANIIM B aToMax 3JIEMEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuoamyeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoguyeckoil CHUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOWCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyINnaMm U neprojaM. 3HaueHHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BelecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKOW CBsI3UM (KOBaJEHTHAas
HEMoJIApHas W TOJNSpHAas, MOHHAsA, MeTajulhyeckas). MexaHu3smbl 00pa3oBaHHS KOBAaJECHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpoOoTpULaTeNbHOCTh. CTeneHb OKucieHns. IOHbI: KAaTHOHBI U AHUOHBI.

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



[Tonsatue o gucnepcHbIX cuctemax. VMICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEIIECTBA B PaCTBOPE.

Knaccudpukanuss HeopraHmueckux coequHeHui. HomeHknmatypa HEOpraHHYECKHX
BemlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
Kj1accam.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYEeCKOW u
OpraHWYECKON XUMHH. 3aKOH COXpPaHEHUsI MACChl BEIIECTB, 3aKOH COXpPAaHEHUs M MPEBpaICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIe pEaKIWU.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIMSIOMIME HA COCTOSHHUE XUMHYECKOTO PABHOBECHS.
[Ipunnun Jle HlaTense.

OnexkTponuTudeckas auccoruaiys. CuibHble U cliadbie 37eKTpoauThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IEIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmun «llepuommueckas cuctema xumuyeckux snaeMeHToB J[. M. MenneneeBay, u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX peméToK, HAOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
ONpEEICHUE Cpeabl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIUKATOpPA, PEAKIIMHU
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUYEeCKOM paboThl «BnusHue pa3nuuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHYECKON PEAKIIUN.

Pacuérhpie 3amaun.

Pacu€Thl mo ypaBHEHUAM XUMUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCMOJIb30BAHUEM TTOHATHS «MACCOBAsl 10JIsI BEIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cucTEME XHMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. DH3WYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS HEMETA/UIOB (Ha IpUMeEpPe KUCIopoaa, cepbl, hochopa u yrieposaa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TalOTEHOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia ¥ KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Metannel. [lonoxkenue MetaioB B [lepuoauueckoit cucreMe XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000J104eK aTroMOB MetayioB. Oomiue
¢uzudeckue cBoicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECCKUN PsJl HANPSHKESHUN
METaJIJI0B.

XHWMHYECKHE CBOWCTBA BAXKHEHINIMX METAIOB (HATPUH, KaJIMi, KajablMHd, MAarHUM,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

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

DKCIEepUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekinu «MeTamipl M CIJiaBbl», 00pa3loOB HEMETANIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3aa4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMozeiicTBUE THUIPOKCHIA ATIOMUHUS C PAacTBOPAMHU KHUCIOT U IIEJOoYeil, KaueCTBEHHBIC
peaklK Ha KaTUOHBI METAJIJIOB).

PacuérHbie 3amaun.



Pacuérel maccel BemiecTBa win 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IIPOJYKTOB PEAKILUH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [[OHSATME O HAy4YHBIX METOJAaX IO3HAHUSA BEIIECTB M XHUMHUYECKUX
peaKuum.

[IpencraBinennst 00 OOMMX HAYYHBIX NPHHIMIIAX [POMBIIUICHHOTO IOJYYCHUS
Ba)KHEHUILIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEPHAJIbL,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUalbl, OpPraHUYECKHUE U MUHEPAJIbHBIE YI0OpEHUSI.

XuMHUS U 3I0POBbE YEJIOBEKA: MpaBWJIa HMCIOJb30BaHUSA JIEKAPCTBEHHBIX IMPENapaTos,
npaBuiia 6€30MaCHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpeaAMETHBIX CBA3€H MPU U3Yy4EHHH OOIIel M HeOpraHU4YeCcKOW XMUMHH B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mume ecTeCTBEHHO-HAyYHBbIC TIOHSATHS: HaydHBIA (pakT, THUMOTE3a, 3aKOH, TEOpHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI ypOBEHb, BEIECTBO, TEIO, 00bEM, arperarHoe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

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

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SICTBEHHOE IIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaTroB, IPOU3BOJACTBO KOHCTPYKLIHMOHHBIX MAaTEPHUANIOB, 3JEKTPOHHAs MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[IPOI'PAMMBI 110 XUMHUKM HA
BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOEHHUS OOy4YaroIUMUCS
porpamMm cpegHero oOmiero o0pazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meTtoandeckoii OCHOBOM Uil pa3pabOTKH IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOEHUS
IIpOrpamMm CpeHero oomiero 00pa3oBaHus SIBJISIETCS CUCTEMHO-/1EATEIbHOCTHBIN MOAXO0/.

B cootBeTCTBHM € CHUCTEMHO-ACSTEIBHOCTHBIM IOJIXOJOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMs IMpeaMeTa «XUMHUS» Ha YPOBHE CpEIHEro ooOmero oOpa3oBaHMS
BBIJICJIEHBI CIIENYIOIINE COCTABIISIOIINE:

0CO3HaHME OO0YYAIOIIMMUCA POCCUHCKONW TPa’kAAaHCKOM HJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHUIO;



HaJu4Yre MOTUBAIIMU K 00Y4YCHHUIO;

L[EJICHATPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEW M MCTOPUYECKUX TPAIULUN 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOy4aroImuxcs pyKOBOJCTBOBAThCS B CBOCH AEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYLIUMHU LEJOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3oBaHus;

HAJIMYHE TPABOCO3HAHMS JKOJOTMYECKOW KYJIbTYphl M CIHOCOOHOCTH CTaBUTH ILIETH U
CTPOUTbH KU3HEHHBIE MJIaHbI.

JIn4HOCTHBIE PE3YIbTAThl OCBOEHHUSA IpenaMera «XHUMHs» JOCTUTAIOTCS B EIUHCTBE
y4eOHOH ¥ BOCHHTATENBHOW JEATENBHOCTH B COOTBETCTBHH C TyMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U UJEaJaMH POCCHUIICKOrOo
IpaXXJaHCKOTO 0O0IllecTBa, MNPUHATHIMU B OOIIECTBE HOPMAMHM M TMpaBUJIaMH TOBEAEHUS,
CIOCOOCTBYIOUIMMHU TIpOIlecCaM CaMOIO3HAHMS, CAaMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIICHUS
JTUYHOCTH 00YyJarOIUXCsl.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPakaroT cPOPMUPOBAHHOCTH
OTbITAa TIO3HABATEIbHOM M MPAKTHYECKON JESITeIbHOCTH OOYydYaloluXxcs IO pealu3aluu
MPUHSATHIX B 00I1I€CTBE IIEHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpaIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 0043aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMNOPSAKY;

MIPEJICTaBICHUS] O COLMAIbHBIX HOPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI APYTUX
P aHAJN3€ PA3JINYHBIX BUIOB y4eOHOMN AESITEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHMS :

LIEHHOCTHOTO OTHOILIEHHUSI K HCTOPHUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMUU;

YB)XEHUS K IPOLIECCY TBOpPUECTBAa B 00JAaCTU TEOPUH U MPAKTUUYECKOrO MPHUMEHEHUs
XMUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAYKU €CTh Pe3yJbTaT UIMTEIbHBIX HAOMIOJACHUH,
KPOITOTJIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTUKOB;

WHTEpeca M T[O03HABAaTEIbHBIX MOTHBOB B TMOJYYEHUHM U TMOCIEAYIOLIEM aHalu3e
nH(OPMALIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEIEHUE M IOCTYNKM CBOMX TOBAPHUIIEH C MO3ULMH
HPaBCTBEHHBIX U NIPAaBOBBIX HOPM U OCO3HAHUE NOCIEICTBUN ITUX MOCTYIIKOB;

4) popMupOBaHHSA KYJBTYPHI 310POBbS:

MOHMMaHUS LIEHHOCTeH 3/0poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

coONIO/IeHNs TPaBUJ 0E30MacHOro OOpalleHusi ¢ BEIeCTBaMU B OBITY, MOBCEJHEBHOM
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;



MOHUMAHMS [EHHOCTH TMPaBWI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

OCO3HAHUS TOCJICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS KOOI,
HapKOTHUKOB, KYpeHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEAOBATEIBCKON JESATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHUE€ B PEIICHUUM TNPAKTHYECKUX 3a/1ady COLMUAIBHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOPECCHil pa3IMIHOTO pPoJia, B TOM YHCIIC Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHHM 110 XUMHH;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yibTataM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymei mpodeccun u pean3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U TOTPEOHOCTEH 00IIECTBA;

6) IK0JIOTNY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH 11EeTIECO00PA3HOTO OTHOIICHUSI K IPUPOJE, KaK HCTOYHUKY CYIIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOM CPEIBI;

0CO3HAHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUH JIJIs PEIICHHS BOITPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNS;

AKTUBHOTO HENPHUATHS NEUCTBUM, MPUHOCSIINX BpPEI OKpPYKAIOIIEW MPHUPOIHOW Cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMUECKHUE IMOCIEACTBUS MpPeIpPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAIIATH UX;

HaJu4usl PA3BUTOTO SKOJOTWYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYNbTYPBI, OIbITA
NESATEIbHOCTH  JKOJOTMYECKOW HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCS HMH B
M03HABaTEIbHON, KOMMYHUKATUBHON U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

cOpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHHS cHenuduKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpodieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOM IMBWIM3AIMH: B €€
T'yMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUM HOBOW 0a3bl MaTepuaibHON
KYJIBTYpBI, PEICHUH TI00abHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYeCKON, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M AKOJIOTHYECKH KOM(POPTHON JKU3HH KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a U OOBACHEHUs SBJICHHUH OKPYXKAIOIIETO MHpa U TMPOUCXOMAANIMX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIIOUEHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TAHHBIX
C LEJbIO MOJYYEHHUSI I0CTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMHUUYECKUE 3HAHUS TSI PEIICHUS TTPOOIIeM
B PEATBbHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIHCKOM NeSTEIbHOCTH,

TOTOBHOCTH M CIHOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHUH C JKH3HCHHBIMHU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3muuHbiXx cdepax mpodecCHOHATBHOU
NESITEITILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeMeTHbIE pPe3yJIbTaThl OCBOCHHSI y4eOHOro mpenMera «XuUMHUsS» Ha YpOBHE
cpenHero oOrmiero oopa3oBaHus BKIIOYAIOT:

3HaUYUMBIC IS (DOPMHPOBAHWS MHUPOBO33PEHUS OOYUAIOIMIUXCS MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYIHBIE TIOHITHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa
U crienu(UKy METOJIOB TTO3HAHUS, MCIIOIh3yeMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO,
JHEprusi, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIICIOBAHIE, HAOTIOICHIE, U3MEPEHHE, IKCIIEPUMEHT U JIPyTHUE);

VHUBEpCATbHBIC  ydeOHBIS JEHCTBUS (TTo3HaBaTeIbHBIC, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaronie QopMUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COIMAITLHOM KOMITETCHITHH 00yJaroNuXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS ~ HMCMOJIb30BaTh  OCBOEHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYCCKHUE 3HAHWUS W YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B TI03HABATCIBLHOW W
COIMAJIBHOW MPAKTHUKE.

MeranpeaMeTHBIE PE3YJIbTAaThl OTPAXAIOT OBJIAJICHUE YHHBEPCAIBHBIMH yUE€OHBIMHU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU U PETYJIATHBHBIMU JICHCTBUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSTENIPHO (OPMYJIIMPOBATh W aKTyaJU3HPOBaTh MpPOoOJIEMy, BCECTOPOHHE ¢
paccMaTpuBaTh;

ONpeNeNATh IENU JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPHUTEPUH HX JOCTHXKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITCIBHOCTU C TTOCTABICHHBIMU IICIISIMH;

WCIIOJIb30BaTh TMPU OCBOCHHWHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS U1 00BACHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHMS M KPUTEPHH IS KJIACCU(UKAIIUU BEIIECTB U XMMHUYCCKUX PEaKIIHiA;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTpPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeNu, MpeoOpa3oBbIBATH MOIETIbHBIC IPECTABICHNUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMmyna, YpaBHEHHME XUMHUYECKON pEeakiud — TMpU pEeHIeHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUUECKUX 3a]ad, MPUMEHSITh Ha3BaHHBIE MOJEIbHBIC MPEICTaBICHUS
JUTS BBISIBIICHUS XapaKTePHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMHUECKUX PEaKIU.

2) 6a3oBbIe HCCIeA0BATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEI[ECTB U XUMUYECKUX PEAKIIHIA;



dbopmynupoBaTh WENM M 3aJaud  HCCIENOBAHHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO CPOPMYTUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
st GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HaBBIKAMM CAMOCTOSITEJIbHOTO IUIAHWPOBAHUS M IPOBEJIEHUS YYEHUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOliecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (GopMmymupoBaTh O0OOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIM OTYET O MPOACTaHHOM
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKONH W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIO0B TIO3HAHUSL.

3) pa6ora ¢ undopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHKAX WHPOpManuu (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJEpXaHHus, CIpaBOYHbE MocoOus, pecypcel HHTepHeta),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB H (OpPM TMpencTaBieHUs, KPUTHUECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTE;

(dbopMyTHpOBaTh 3aMpoChl W TPUMEHATH DPA3IUYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmalny, He0OXOAUMOM /JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIBbHYIO (JOpMY IpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIH $A3BIK B KadyecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
nHpopMaluel: MPUMEHSTh MEXKNpeaMeTHble ((pu3ndeckne W MaTeMaTHYeCKHE) 3HaKH |
CUMBOJIBI, (opMyITbl, a00OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIATHOCTH.

OBgJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIIPOCHI M0 CYILECTBY OOCYXJaeMOM TeMbl B XOJ€ AMAIOra W/MIM JTUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
IIPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C IIPE3CHTAIMEed pe3yJbTaTOB I[O3HABATENBHOM AEATEIILHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMM IIPH  BBIIOJHEHUH XHUMHYECKOIO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro Inpoekra U (OpMYIHPOBaTh BBIBOJBI 0 pPE3yJabTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHU ITyTEM COTJIaCOBaHMsI MO3ULIMIA B X0J1€ 0OCYXJICHUS 1 0OMEHAa MHEHUSIMHU.

OsJiajieHNe YHHBEPCAIbHBIMHU PeryJsiTHBHbIMH 1€ CTBUSAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JESTEIbHOCTD,
ompenenss e€ Leau M 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii AJITOPUTM JIEHCTBUIM NMpPU BBHIIOJHEHUH YYEOHBIX M MCCIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC



[IpenMeTHBIC pe3yabTaThl OCBOCHMS Kypca «OpraHudeckast XUMUsD OTPaKaroT:

chOpPMHUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAayYHOW KApTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SBJICHHUA TPHUPOIBLI, B (HOPMUPOBAHUU
MBIIIICHUSI U KyJAbTYpPhl JUYHOCTH, €€ (DYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM mJist
pEeIICHHUsST TPAKTHYCCKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJTHON CpeJie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JJICKTPOHHAS 000JI0YKa aToMa, MOJICKYJIa, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyras U
COKpaméHHas), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICpOIHBIA  CKEJIET,
(YHKIIMOHATBHAS TPYIIA, PagUKal, W30MEpHs, U30MEPbl, TOMOJIOTHUECKUN pPsl, TOMOJIOTH,
YTIIEBOAOPOIBI, KUCIOPO U a30TCOJEPKANIUE COCTUHEHHS, MOHOMEp, TOJIUMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHCHHSI); TCOPHUHU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHHISCKUX
BemecTB A. M. BymiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHUHU; MHPOBO33PCHUYCCKHE 3HAHHWS, JICXKAIIUEe B OCHOBE IMOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (DAKTOJOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH B 0€30MTaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHHYECKUX BEIIECTB B OBITY
Y TIPAKTHYECKOH JIeATETFHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMCHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHATHHA, YCTaHABIMBATH
WX B3aUMOCBS3b, UCIIOJIE30BATh COOTBETCTBYIOIIUE TIOHITHS TP OMTMCAHUK COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

chOpMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY Ul COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHO) (GOpMYyST OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX peakUWi, U3rOTaBIMBATh MOJEIU MOJIEKYJ OpraHMYeCKHUX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOECHMUS;

chOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBAThH MPUHAAIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB [0 HMX COCTaBy U CTPOCHUIO K OMNpEeIeNEHHOMY KIAcCy/TpyIIe COeAUMHEHUN
(YyrneBoopoJipl, KHUCJIOPOJ M  a30TCOAEpIKAlllhe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHWs 10 cucrteMarndyeckoi HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIHIIEH,
alleTWJICH, ASTHJICHIJIUKOJb, TIULEpUH, (PeHosl, (QopManbIeruj, aneTalbAeruja, MypaBbHHAsS
KHCJIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCJIOTAa, CTEApPUHOBAs KUCIIOTA, TIIIOKO03a, (PpPYyKTO3a,
KpaxMal, [IeJUTI0JI03a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUIBI XUMUYECKOM CBS3H B OpPraHMYECKHUX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

cOpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPraHu4YeCKHUX
BemecTB A. M. byriepoBa st 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUIUYECKHE U
XMUMHYECKHE CBOWMCTBA TUIMMMYHBIX MPEICTaBUTENCH PA3TUYHBIX KIACCOB OPTaHUYECKUX BEIIECTB
(MetaH, STaH, JTWJIEH, MPOMWJEH, aleTwieH, OyraaueH-1,3, MerunOyramueH-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIerul, MypaBbUHAs U YKCYCHas
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIiolio3a, aMHHOYKCYCHAas KHCIOTa), WIUIIOCTPUPOBAThH
TeHETUUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX pEaKIui ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;



C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaThb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPHS
(medTh, MPUPOIHBIN Ta3, Yroib), CHOCOOBI MX MEPEepPadOTKM M MPAKTHYECKOE NPHMEHEHHE
MIPOIYKTOB MepepaboTKH;

cOPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YpPaBHEHHSIM
(maccbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEAKLUHUU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WIIH IPOJIYKTOB PEAKIIH);

c(OpPMHUPOBAHHOCTh YMEHUW BJIAJIETh CHCTEMOU 3HAHWH 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHUS, WCIOJB3YeMbIX B XHMHUU TIPH W3YYCHHH BEIICCTB M XUMHUYCCKHX SBICHUI
(mabmonenne, W3MEpEHHe, OKCIEPUMEHT, MOJICIHPOBAHHUE), HCIOJIB30BATh CHCTEMHBIC
XUMHWYCCKUE 3HAHUS JUTSI IIPUHSATHUS PEIICHUH B KOHKPETHBIX )KU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMECHECHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
1ab0paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MpPaBHJIa OOpAIIEHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(mpeBpalieHusi OpraHnYecKX BEILIECTB NMPU HarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAKIMM OPraHMYECKWX BEIIECTB, JEHaTypanus OelIKoB Mpu
HarpeBaHUH, [[BETHbIE PEaKIUU OETKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHUKHU 0€30MaCHOCTU
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, NPEACTABISTH PE3YIbTAThI
XMMHUYECKOTO DKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOUIUX peaKIuil u
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeACcTBa MaccoBoil nHbopManuu, IHTepHET U APYrux);

chOopMUPOBAHHOCTh YMEHHUH COOMIONATh TMpaBUiia HKOJIOTHYECKH IEIeCO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY)Karolel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPTraHU3MBbI
onpeeNéHHBIX OpPraHUYECKUX BelIecTB, MOHMMas cMbici mnokasarens [IJIK, mosicHsaTe Ha
puMepax crocoObl YMEHBIICHHS] U IPEIOTBPAICHUS UX BPEIHOTO BO3JIECHCTBUS HA OPraHU3M
YelI0BEeKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CIENbIX M CJHa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE HCII0JIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.

11 KUIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHuyecKas XUMHs)
OTpaXkaroT:

chOpMUPOBAHHOCTh MPEJACTABICHUNA: O XUMHYECKOM COCTaBISIONICH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJM XMMHUU B TO3HAHUU SIBJICHUNW NOPUPOJBI, B (POPMUPOBAHUU
MBIIIJIEHUS. U KyJAbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHnus TPaKTHYEeCKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJTHOM CpENE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATArOIINe
MOHATHS (XMMHUYECKHI DJIEMEHT, aTOM, U30TOTI, S-, P-, d- 2JIEKTPOHHBIE OpPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSPHBIH O00BEM, BAJICHTHOCTh, AIIEKTPOOTPUIIATEILHOCTh, CTEIECHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBAJICHTHAas, WOHHAs, MeETa/UIMYecKas, BOJOPO/IHAsA),
KpUCTANIMYECKass  peméTKa, TUIBI XUMHYECKUX  PEaKIUil, pacTBOp, AIIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJEKTPOIUTHYECKAS TUCCOLMALNS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTh



XUMUYECKOM  peaklMd, XHMHYECKOE€ paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
SNEKTPOJUTUYECKOM Auccouuanuu, nepuoanueckuii 3axkoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHMsI U TMPEBPAIICHUS DHEPTHUU MPU XUMUUYECKUX
peakuusix), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN S3BIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHMUS,
JIeXKAIIMEe B OCHOBE IIOHMMAHMSI TPUYMHHOCTHU U CHUCTEMHOCTH XHMHUYECKUX SIBJICHHM,
(haKTOJIOTMYECKHE CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYICHHH M OE30MaCHOM HCIIOIh30BaAHUH
BOKHEUIINX HEOPTaHUYECKUX BEHIECTB B OBITY M MPAKTHYECKOM JEATEIHLHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHATHIA, YCTAHABINBATH
WX B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSTHS MPU ONMUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILECHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY ISl COCTaBJICHHS
dbopMya BeEHIECTB U YpPAaBHEHUH XUMHYECKUX PEAKIMi, CUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) wm TtpuBHaNbHBIC Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIECTB (YrapHbId Ta3,
YIJIEKUCIIBIA Ta3, aMMHAaK, raméHas W3BeCTh, HeraméHas H3BECTh, NMUTHEBAs COJA, MUPUT U
Apyrue);

c(hopMUPOBAHHOCTHh YMEHUH OTNPEACIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBI3U (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYecKasi, BOJIOPOJHASI) B COCIWHEHMSX, TUI KPUCTAJUIMUYECKOW PEIMIETKH KOHKPETHOTO
BelecTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPTaHMUECKUX COCAMHEHUI;

chopMUPOBAaHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAaHMUECKUX BEIIECTB
10 UX COCTaBY K OMpPEACIEHHOMY KJIACCy/TpyINIe COeUHEHUH (TPOCThIC BEIIECTBA — METAILJIBI U
HEMETaJIJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa ©  JACMOHCTPUPOBATH €TI0  CHCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MPOTHOCTHUYECKYIO (DYHKIIHH;

chOpMUPOBAHHOCTh YMEHUH  XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX AieMeHTOB 1—4 nepuoioB [leproanueckoil cucteMbl XUMUYECKUX AeMeHToB /1. M.
MeHeneeBa, HCIONB3YS MOHATHS «S-, P-, O-3JCKTpPOHHBIC OPOUTAIN», «IHEPreTUYECKHE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MCHEHHS CBOWCTB XHMHYECKHX 3JEMEHTOB M HUX
COEIMHEHUH MO nepuoaaM u rpynnam Ilepuoauyueckoil cuctemMbl XuMU4ecKux 3emMeHToB . U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPTaHMYECKHX BEIIECTB Pa3IUYHBIX KJIaCCOB, IOATBEPKAATh CYIIECTBOBAHUE
TeHETUYECKON CBA3M MEXJAy HEOPraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHIi;

chOpPMUPOBAHHOCTh YMEHHS KIacCU(DUUUPOBATh XMUMHUYECKUE PEAKIHMU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrolluxX BEIIeCTB, TEIUIOBOMY J(PQeKTy peakiuu,
W3MEHEHUIO CTETIeHEel OKUCIECHUS 3JIEMEHTOB, OOPaTUMOCTH PeaKIliy, YIaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHHS PEAKIUN PA3TUYHBIX THIIOB, TOJIHBIC
U COKpall€HHbIE YpaBHEHHUS peaklUuii MOHHOTO OOMEHAa, YUMTHIBAsl YCIOBHUSA, MPU KOTOPBIX ITU
peakuuu UAYT A0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHMUECKHUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxIuii IoCPECTBOM COCTaBIIEHHS SJIEKTPOHHOTO OaaHca ATHX PeaKIlvii;



c(hOpPMHUPOBAHHOCTh YMEHHI OOBSACHSATH 3aBUCUMOCTh CKOPOCTH XHMMHYECKON PEaKIuu OT
pa3nuyHBIX (HAaKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (npuniun Jle [llatensbe);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUECKHE MPOIECCHI, JIeXKAllue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIy4YEHUS! CEPHOM KUCIOThI, aMMHaKa, a Takke c(HOPMUPOBAHHOCTD
MpEeACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIIAX U JKOJOTMYECKUX MpoOjIeMax XHMHUYECKOTO
IIPOU3BOJICTBA;

cOPMHUPOBAHHOCTh YMEHUH TIPOBOJMUTH BBIYHCICHHS C KCIIOJIH30BAHUECM ITOHSATHS
«MaccoBasi JIoJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMUYECKUX
peakuusax, Macchl BeUlecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJUYECTBY BEILECTBA, Macce
U 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHUSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTUH;

chopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBUJIa OOPaIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TIJIAHUPOBATh M BBIMOJHATH XUMHUYECKANW DSKCIIEPUMEHT
(paznmokeHrue TmepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMPENENIEHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOM peakiuu, peakldd HOHHOTO OOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(dar-, kapOoHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHUE SKCIIEPUMEHTATHHBIX
3amau nmo temaMm «Metamnel» U «Hemeramuib») B COOTBETCTBHHM C TMpaBUJIAaMH TEXHHUKHU
0€301acHOCTH TP OOpaIIeHUH C BEIIECTBAMH U J1a00PaTOPHBIM 000pYyAO0BaHUEM, TTPEACTABIIATh
pe3ynbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO0 HHMOpMaIuio,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcCTBa MaccoBOMl KOMMyHHKaluu, WHTepHET u
JPYTUX);

chOpMUPOBAHHOCTh YMEHMH COONIOJATh IMpaBHJIa JKOJOTUYECKH 1IE€JIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpY’Karolllel MpUPOJHOI cpenbl, 0CO3HABaTh OMACHOCTh BO3/JCUCTBUSA HA >KUBBIE OPTraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHUMAas cMbich nokazatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBIICHUS U IPEIOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

Uig 0OydYaroUuuXxcs C OrPaHUYCHHBIMU BO3MOXHOCTSMHU 3J0POBBSI: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHHIA,

JUIA CIETBIX M CIa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUHYI0 cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTHYyeckue
padoTsI

JuexkTpoHHbIe (UG poBbIE) 00pa3oBaTeIbHbIE
pecypcsl

Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH

11

[Ipenmer
OPraHNu4eCcKou
xumun. Teopus
CTPOEHUS
OPraHNYeCKHUX
coequHeHui A. M.
byrneposa

https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.sites.google.com/site/chemnikitina/vizitka/10-
klass

Hroro no pazneny

Pa3znesa 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTII€BOIOPOIBI —
aJIKaHbI

2.2

Henpenenbabie
YTIEBOIOPOIbI:
aJIKEHBI, aJIKaJUEHEI,
AJIKHUHBI

2.3

Apomarnyeckue
YTJIEBOZOPO b

2.4

[Ipuponusie
HUCTOYHUKHU

https://www.sites.google.com/site/chemnikitina/vizitka/10-
klass

https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

YIJICBOJIOPOJIOB M UX
nepepaboTka

Wroro mo pazueny 13

Pa3znen 3. Kuciopoacoaep:xaiue oprannyeckue coexHHeHUsI

31 Criuprel. Oenon 3 https://www.sites.google.com/site/chemnikitina/vizitka/10-
AIbIEruIbl. klass
KapGoHOBbIE https://resh.edu.ru/subject/lesson/4769/start/150550/
3.2 7 1 } .
KHCHOTEL CIHOKHELE https://resh.edu.ru/subject/lesson/5727/start/150577/
>)HUpHI https://resh.edu.ru/subject/lesson/4776/start/150604/
33 VIIeBOE! 3 1 https://resh.edu.ru/sub!ect/Iesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro no pazueny 13 https://resh.edu.ru/subject/lesson/5413/start/150714/
Paznen 4. A30Tconepialiie OpraHnueckne coeMHeHusI https://resh.edu.ru/subject/lesson/4743/start/150742/
AMUHEL
4.1 AMWHOKHCIIOTEL. 3
benxu
Hroro mo pazgeny 3

Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS

https://www.sites.google.com/site/chemnikitina/vizitka/10-

ILnacTMacchsl. klass

5.1 2
Kayuyxu. Bonoxna https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/6095/start/150823/

Hroro no paszneny 2

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2 2



https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://www.sites.google.com/site/chemnikitina/vizitka/10-klass
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

DJIeKTpOHHbIe (LM(pPpOoBbIe) 00pa3oBaTebHbIE PecypChl

Paznen 1. TeopeTuueckue 0CHOBbI XUMHU

CrpoeHue aTOMOB.

[Tepuonnueckuii
3aKOH H http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
1.1 Hepuomrieckas 3 11db-bd13-0800200c9c11/ http://maratakm.narod.ru/
CUCTEMA
XUMHUYCCKUX
snemenToB 1. U. https://www.sites.google.com/site/chemnikitina/vizitka/11-
Menpeneena klass
CtpoeHue http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
BEleCTBA. https://chemistry.ru/
1.2 4
Mmuoroo6pasue
BCIIICCTB
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c11/ http://maratakm.narod.ru/
XUMHIYECKHe https://www.sites.google.com/site/chemnikitina/vizitka/11-
1.3 6 1 1
peakiuu Klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
Hroro no paszneny 13
Pa3nen 2. Heopranuveckasi Xumust
2.1 Meranet 6 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
2.2 Hemeramisl 9 1 11db-bd13-0800200c9c11/ http://maratakm.narod.ru/



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/

CBs3b https://www.sites.google.com/site/chemnikitina/vizitka/11-
93 HEOPraHUYeCKUX U ) klass
' OpraHuYeCcKuX http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
BEILECTB https://chemistry.ru/
Hroro no pazneny 17
Pazgen 3. Xumus u sKu3HbL
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-0800200c9c11/ http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-
3.1 XUMUS U KU3Hb 4
klass
http://www.ucheba.com/met rus/k chemestry/title main.htm
https://chemistry.ru/
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO
YJACOB IIO 34

I[TPOTPAMME



https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://maratakm.narod.ru/
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
https://www.sites.google.com/site/chemnikitina/vizitka/11-klass
http://www.ucheba.com/met_rus/k_chemestry/title_main.htm
https://chemistry.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoIH9ecTBO YACOR JarTa uzydyenus Jdomamnee
Ne 3ajaHue
Tema ypoka
n/m Beero | KoHTpoabubie | IpakTnyeckue Mo mxany Daxr.
padoThI padoThI
10A 10b 10A 10b
[Ipeamer opraHn4eckoi XUMHH, €€ 81, 3amava 6
! BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE . 2.09 6.09 ctp.13
2 Teopus cTpoeHHsI OpraHMYECKUX COEIUHEHUM 1 9.09 13.09 82, ynp.8,10
A. M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS ' ' cTp.22
[IpencraBnenue o KIaccuPpuKaum 83, cTp.23-28, ymp.
3 OpraHnveckux BemectB. Homenkmarypa 1 16.09 | 20.09 7-8 cTp.32
(cucteMaruyeckas) U TpUBHAJIbHbIE Ha3BaHUS ' '
OpraHMYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 2309 |27.09 83, ymp.6 c1p.32
TOMOJIOTUYECKHUH PSJT ' '
5 MertaH 1 3TaH — TPOCTEUIINE TTPEACTABUTEIH 1 3009 |311 83, ymp.9-11
AIKAHOB ctp.32-33
) . 84 crp 33-35,
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 7.10 10.10 yi1p.2.8 crp.41-42
7 DTWJIEH U MPONUJIEH — MPOCTEUIINE 1 1410 | 1710 84, ymp.6-7ctp.41
MPEACTABUTEHN AIKEHOB ' '
[Ipaktuueckas pabora Ne 1. «Ilomyuenue ctp.180-181
8 STUJIEHA U U3YYEHUE €0 CBOMCTB 1 1 21.10 124.10
Ankanuensl. byraguen-1,3 u metunoyraaueH- 85, ynp.3-4 c1p.46
9 1,3. [TonydyeHrne CHHTETUYECKOTO KaydyKa u 1 5.11 7.11
pEe3UHBI
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, 86, ymip. 4-5 ctp.51
10 TOMOJIOTUYECKHM psijl. ALETUIIEH — 1 11.11 | 14.11
MPOCTEHIIINIA TPEICTABUTEND AJTKUHOB
11 | BeiuucieHus 1o ypaBHEHHIO XUMUYECKOM 1 18.11 | 21.11 86 moBT., ynp.3,7




peakinuu

ctp.51

Apensl: 0eH301 U TOJIyoJ. TOKCHYHOCTh

87, ynp.3 c1p. 55

12 25.11 | 28.11
apeHOB
['eneTnyeckas cBsI3b YriaeBOJOPOIOB, 87 noBT., ynp.4(0)

13 212 | 4.12
IIPUHAUISKAIUX K PA3JIMYHBIM KJIaccaM crp.55
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: 88 ctp.55-58,

14 | npupoaHBIii ra3 ¥ NONyTHbIE HETAHBIE Ta3bl, 9.12 11.12 ynp.4-5 ctp.62
He(Th U MPOAYKTHI €€ nepepaboTKu
[IpupoaHbIle HCTOYHHUKH YTIEBOAOPOOB: 88 c1p.59-61, ymp.

15 | npupoaHbIii ra3 ¥ NONyTHbIE HE(TAHBIE ra3bl, 16.12 | 18.12 6-7 ctp.62. MOBT.
HeDTh U IPOIYKTHI €€ nepepaboTKU 883-8

16 KonTponbHas pabota no pasaeny 312 |25120 1 | |
«YTI€BO10POabD)

17 [IpenenbHbIe OJHOATOMHBIE CIUPTHI: METAHOJT 1301 |15.01 89 c1p.63-71,
1 3TaHoj. BomopoaHas cBs3b yop.11,12 cTp.74

18 MHOTr0aTOMHBIE CITUPTHI: ATHJICHTITUKOJIb U 2001 | 2201 89 ctp. 72-73,
TIIULEPUH yp.9,10 ctp.74

19 ®deHo: CTPOCHHE MOJIEKYIIE, buszndeckue u 2701 | 2901 810, ynp.3,5
XUMHUYECKUE CBOMCTBA, MPUMEHECHHUE ctp.79

20 Anpaerunipl: GOpMaNbACTH U alleTAIbICT U, 3.02 6.02 811, ynp. 6-7
AnietoH ctp.84

21 OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBBIE 1002 | 13.02 812, ymp. 6-8 ctp.
KHUCIIOTBI: MypaBbUHAsI U YKCYCHAsI 91

22 [IpakTuueckas pa6f)Ta Ne 2. «CpoiicTBa 17.02 | 20.02 ctp.177
pacTBopa YKCYCHOM KHCIOTBI»

23 CreapuHOBas U OJI€MHOBAsI KUCIIOTHI, KaKk 2402 | 27.02 812 c1p.89, ymp.4
MIPEJICTABUTENH BBICIINX KAPOOHOBBIX KHCIOT ctp.91

24 Mpina kak cosu BBICIIKX KapOOHOBBIX 303 |6.03 813, ctp. 97-99,
KHCJIOT, UX MOIOLLIEE JEHCTBUE ynp.6,7,9 ctp. 100
CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE 813 ct1p.92-93,

25 | KapOOHOBBIX KUCIOT. [ MPOSIN3 CIIOKHBIX 10.03 | 13.03 ynp.10-11 cTp.100

3¢upoB




26 JKupsr: runponns, IpuMeHeHue,

813, c1p.94-96,

OHMOJIOTHYECKast POJIb KUPOB ! 17.03 120.03 yrp.4,5 ctp.100
VYTrieBopl: cocTaB, KiIacCH(PUKAITHS. 814, ynp. 96, 10

27 | Baxueimue npeacTaBuTEeNN: TIIIOK03a, 1 1.04 |3.04 ctp.109
¢bpykTO3a, caxapo3a
K 815, ynp.3, 7

g | PAXMALIMIEILTIONO3a KaK HPHPOHEIC 1 7.04 |10.04 crp.116. H0BT.
MTOJIUMEPBI §§9-15
Kourponsnas pabora no pazpeny | | | (| |-

29 «Kucmopoacoepkariue opraHuIecKue 1 14.04 | 17.04
COCITMHEHUS)

30 | AMUHBI: METHUJIAMHUH ¥ aHUJIUH 1 21.04 | 24.04 816, ynp.5,7

cTp.122

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe 817 ctp.122-125,

31 | opraHMYecKHe COCTMHEHUS, UX 1 28.04 | 30.04 ynp.11 ctp.134
6uosnorudeckoe 3HaueHue. [lentuapl

30 benku xak mpupoHBIe BEICOKOMOJICKYIISIPHBIC 1 505 8.05 817 ctp.126-133,
COETMHEHUS yrp.10 crp.134
OCHOBHBIE IOHSATHS] XUMUHU §18-20,

33 8 1 12.05 | 15.05 [IOATOTOBUTH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

pe3eHTAINH

OCHOBHBIE METO/IbI CUHTE3a 8§ 21-22,

34 BBICOKOMOJICKYJISIPHBIX COCAMHCHUH. 1 19.05 | 22.05 MOJATOTOBHUTH
[TnacTmaccel, Kayqyku, BOJOKHA pe3eHTAINH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KoaunuyecTBo 4acoB

Jlara usy4yenus

o
Jrj;n Tema ypoka . o naan Darr | Jomamnee
Beero onTposibHbIe  [IpakTHYecKHne y . 3a1aHHe
padoThI padoThI
11A | 11B 11A | 11B

1 XUMUYECKUH 35IeMEHT. ATOM. DJIEKTPOHHAs 1 209 6.09 81, ynp.6
KOH(UTYpAIs aTOMOB cTp.12
[Iepnoanueckuit 3akoH u [lepnoanueckas

2 crcTeMa XMMHYECKHX eMenToB /1. 1. 1 9.09 13.09 82 ctp.13-20,
MenneneeBa, X CBSI3b C COBPEMEHHOM ' ' yrp.10 crp.24
TEOPUEHN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMUYECKUX DJIEMEHTOB M UX COCTUHECHHI §2 c1p.20-23,

3 0 Tpynnam M nepuojaM. 3HaueHHe 1 16.09 | 20.09 JIIp.6.8
MEPUOIUIYECKOTO 3aKOHA U CUCTEMBI

(ycTHO)
xuMmudeckux daeMmeHToB .. Menaeneena B
pPa3BUTHUU HAYKU
Crpoenue BemiecTBa. XUMUYECKAs! CBSI3b, €€ §3-6 23

4 BH/JIBI; MEXaHU3MbI 00pa30BaHMS 1 23.09 | 27.09 > YIp-£,
KOBAJICHTHOM CBsI3U. BOJOpOiHAS CBSI3b. cTp.53
BaneHTHOCTB. DJIEKTPOOTPUIIATENLHOCTb.

5 Crenenb okucneHus. Bemecra 1 3009 | 4.10 84,10 ymip.2-4
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO ctp.37
CTpOEHUS
[ToHsiTue O AUCTIEPCHBIX CUCTEMAX. 811, ymp.10

6 HcTrHHBIC ¥ KOJUIOUHBIE PACTBOPHI. 1 7.10 11.10 w11,
MaccoBas 10715 BEIIECTBA B pacTBOPE ctp.104
Knaccudukarus 1 HOMEHKIATypa

7 HEOPraHUYECKUX COCTUHECHUI. 1 1410 | 1810 3anucu B
['eneTnyeckasi CBSI3b HEOPraHUUECKHUX TeTpaau
BEILIECTB, PA3JINYHBIX KJIACCOB




Krnaccudukarus XuMHIECKUX peaklui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.

8 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH 21.10 | 25.10 31(:3;_11’2?13'5_
COXPAaHEHUS U TIPEBPAIICHHS SHEPTUU TIPU p-
XUMHYECKUX PEaAKIHSIX
Ckopoctb peakiuu. OOpaTuMble peakiuy. 815,16 ymp.7

9 511 8.11
XUMHYECKOE paBHOBECHE ctp.136
[IpaxTueckas pabota Ne 1. «BnustHue [TosT. 816,

10 pa3IUYHBIX (HAKTOPOB HA CKOPOCTH 11.11 | 1511 ohopMuThH
XMUMHUYECKON peakinmn» npakT.pad.Nel
DnektponuTHdeckas auccounanus. [lonstue

11 0 BoJiopoiHOM Tiokasarene (PH) pacteopa. 1811 | 2211 817,18 ymp.5
Peaxun nonHoro oomena. ['maponms (6) cTp.149.
OPraHWYECKUX W HEOPTaHMICCKHUX BEIICCTB
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC §19 46

12 peakuuu. [lonsiTre 00 3meKkTpom3e 25.11 |29.11 or ’l}gjlp. ’
pacriaBoB U pacTBOPOB COJIEH P:

13 KonTtponpHas padoTa mo pasaery 212 612 ||
«Teopernyeckre OCHOBBI XUMUM»

Mertanel, ux noJsoxenue B [lepuoauueckoi
CHUCTEME XUMUYECKUX 37eMeHToB /I, U.

14 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS 9.12 13.12 f_ég crp.165
atomoB. Obmue pusnvyeckue cBONCTBa
METaJJIOB

15 Cmunabl METaIlIOB. DNEeKTPOXUMHUYECKU I 16.12 | 20.12 820 ctp.168-
pSAI HAPSHKEHUH METaIoB 174, ynp.3(6,B)
XHUMHUYECKHE CBOMCTBA BAXKHEHIITUX §20. sammcH B

16 METaJUIOB (HaTpUH, KaauH, KaJabIuH, 23.12 | 27.12 ’

. . . TeTpau
MarHuii, aTlOMHUHUI) U UX COeTMHEHUI
XUMHUYECKHE CBOMCTBA XpOMa, MEJIA B UX 521 ctp.175-
17 SO CBOMCTRA XpoMa, MEA 13.01 |17.01 176, 3amucy B

COEIMHEHUN

TCTpaau




XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX

§21 c1p.176-

18 . 20.01 | 24.01
COEJIMHEHUN 178, ynp.2(6,B)
[TpakTdeckas padborta Ne 2. "Pemnienue [TosT. §20-21,

19 SKCHEPUMEHTAIbHBIX 33/1a4 110 TEME 27.01 | 31.01 0(pOpMUTH
«Metanne" npakT.pad.Ne2
Hemeramisl, uX MOJI0KCHHE B
[Tepuonnueckoit cucreMe XUMUYECKUX 322, samucu B

20 PO 3.02 |7.02 Tetpam, ynp. |
anemenToB J[. 1. Meneneera u 1D, 184
0COOEHHOCTH CTPOEHHUS aTOMOB p.
@uU3NYECKUE CBOMCTBA HEMETAILIOB. §22. sarmicu B

21 AnnoTponus HEeMETauIoB (Ha IpuUMepe 10.02 | 14.02 Ter ’a ;
KHCJIOpoJia, cephl, hochopa u yriepoa) pail
XHUMUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U 22, 3al1cH B

22 § > <P 17.02 | 21.02 822,

WX COCJMHCHUN TETpaIu
X €CKHe CBOMCTBA a30Ta, pocodpa 22, 3anmc

23 UMITIECKHE CBOHCTB Ta, ocodpa u ux 2402 | 28.02 822, 3amucu B
COeIMHEHU N TeTpaju
XHWMHUYECKUE CBOMCTBA yIriiepoaa, KpEMHUS U 22, 3anucu B

24 ! YLIEPOAa, kp 3.03 |[7.03 822,

UX COEAMHEHUN TETpau

o5 HpI/IMeHeHI/Ee BOKHEUIINX HEMETAIIOB U UX 1003 | 14.03 822, 3amcu B
COeIMHEHU N TeTpau
O00011IeHrEe U cUCTEMATU3ALNS 3HAHUI IO
teme «Hemeranney. Beraucinenus no 3anucu B

26 ’ . 17.03 | 21.03 TeTpaau,
YpaBHEHUSAM XUMHYECKUX peaklui u

N PELINUTh 3a7a4u
TEPMOXUMUYECKHE PACUETHI
[IpakTueckas pabota Ne 3. «Pemenue [ToBT.822,

27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1.04 4.04 o(hopMuUThH
"Hemeramas"» mpakT.pad.Ne3
KonTponsHas paborta no Temam «MeTasib»

28 OHTPO paota no Te © 704 |1104 | | |-

u «Hemeramnb
Heopranunueckue u opraHnuecKue KUCIOTHI. §23-24
29 Heoprannueckne u oprannyeckue 14.04 |18.04 5(6) > YIP

OCHOBAHUs




AmdoTepHbIe HEOPTAHUYECKUE

OpraHuyeckue coenuHeHus. ['enernueckas 26 5
30 P 5 1 21.04 | 25.04 826, ynp
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX ctp.209
BEIIECTB
. 3anucu B
Pousp xumuu B 006ecnieueHIH SKOJIOTHIECKOH, TeThaL
31 SHEPreTUYECKON U MUILEBOI 0e3011acCHOCTH, 1 28.04 | 2.05 pa,
a3BUTUH MEIUIINHBI TOATOTOBHTE
P COOOIIEHHUS
3anucu B
[IpencraBnenust 06 0OMKX HAYYHBIX
TeTpaaH,
32 MPUHIUTIAX TPOMBIIIIEHHOTO MOTYIeHUS 1 5.05 10.05
N MOJITOTOBUTH
BaXHEHIINX BEIECTB
Cco00IIEeHNS
3anucu B
TeTpaIH,
33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1 12.05 |16.05 past
MOJITOTOBUTH
CcO00IIEHUS
3anucu B
TeTpaIu
34 XUMHS ¥ 30pOBbE YEIIOBEKA 1 19.05 | 23.05 paj,
HOJTOTOBHUTH
CcO00IIEHUS
35 [TpomexxyTouHas aTTecTanus
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




N

=

KoHnTposb 3HaHuii, yMeHUii, HABBIKOB (TeKyIIMii, pyOesKHbIi, HTOrOBbI)
Texylmuii KOHTPOJIb OCYLIECTBIISIETCS B BUJE YCTHOIO OIIpPOCa, TECTOBBIX padoT,
MIPOBEPOYHBIX PabOT, TPEANOIATAONINX pPa3BepHYTHIH OTBeT. llucbMeHHBIE pPabOTHI
middepeHInpOBaHbl, BKIIOYAIOT B ce0sS BOMPOCH Kak 0a30BOro, TaK W TOBBIIICHHOTO
YPOBHEM.

Pybesxcnvtit u umozoswtii konmpons ¢ 10-11 knaccax ocywecmenaemcesn 6 euoe

KOHMPOJIbHBIX U NPOGEPOUHBIX PADOM.

10 knacc:

Kontponbnas padota Nel «¥YrijieBogopoabi».

Kontponbhas padota No2 «Kucjiopoacoaep:xaniue coeuHeHNs»

Kontponbnas padota Ne3 «A3oTcoaep:kamme coeIMHEHUD)

11 knacc:

Kontponbras padota Nel no pazneny «Teopernueckre OCHOBBI XUMUI.

Kontponbhas padota Ne2 mo temam «Metamib» u «Hemeramis»

KpoMe BbImIenepeynucieHHbIX OCHOBHBIX  (OPM  KOHTPOJISI  TPOBOJATCS  TEKYIIHE

MIPOBEPOYHBIE U CaMOCTOSITENIbHbIE PA0OTHI B paMKaxX KaXJOW TeMbl B BUAE (pparmMeHra

ypoKa.

Y4yeOHO-MeTOAUYECKOE U MAaTepPUATIbHO-TEXHUYEeCKoe odecrieyeHue 00pa30BaTebHOI0

npouecca

Xumus: pabouas nporpamma k quHuu YMK O.C. I'abpuensna Xumust yriayOieHHbIH

ypoensb 10-11 ximaccel. MockBsa, poda 2017.

YMK «Xumus. 10 kaacc. Yriay0JEHHbIH YPOBEHb»

1. Xumust. 10 kmace. YueOnuk: yrimy6. yposens (aBTopsl O. C. IN'abpuensi, U. I'. Octpoymos,

C. A. Cnagkos).

2. Metoandeckoe mocoOue s YIUTeNs K 3aBEpIIEHHON MpeIMeTHOM JIMHUK yaeOHUKOB O.

C. l'abpuensna u ap. «Xumus. 10 kmacc»

3. Meroauieckue moypounsie pekomeHaanuu. 10 knace. Yrinyonéunsiii ypoeHs (aBTopsl O.

C. I'abpuensu, 1. I'. Octpoymos, A. H. JIéekun, C. A. Cnaakos).

JlonoiHUTeILHAS JTUTEpPaTypa AJs yUuTeJs1

1. bynkyc I1.®. Kaura jyist uyteHus o opranudeckoit xumun — M.: [IpocBemenne, 1985

2. Kupsixos B.I'. Opranuueckas xumusi. — M.: [Ipocsemnienue, 1983

3.Jlugun P.A., SxumoBa E.E., BoporaukoBa H.A. Xumus. Metoaudeckue marepuansl 10-11
knaccel. - M.:[Ipoda, 2005

4. Hazapoga I'.C., JlaBpoa B.H. Ucnons3oBanne yueOHOTO 00OpYIOBaHHS HA MPAKTUYCCKUX
3aHATHAX N0 XuMun. — M., 2006

5.Jlugua P.A u gp. Xumus. 10-11 knaccel. unaktuueckue matepuansl (Pemenue 3amav). —
M.: Ipoa,2009.

6.JIunun P.A., Maprymuc B.b. Xumus. 10-11 knaccel. JJunaktudeckue matepuaisl. (TecTsl u
npoBepouHsbie 3aaanus). — M.: Ipoda, 2009.

7.Apremenko A.M. Opranuueckas xumusi: Homenknarypa. HM3omepus. DIeKTpOHHBIE
apdextrr. — M.: Ipoda, 2006.

8. Cyposuesa P.I1. u np. Xumus. 10-11 xinaccsl. HoBble TecTsl. — M.: [Ipoda, 2010.

9.JleBkun A.H. Xumus B npoduibHoi mkoze: [Tocobue mis yautens. — M.: [Ipocsemienue,
2009.
10.Pamenkuit A.M. KonrtposasHbie paboTtsl mo xumuu B 10-11 kmaccax: Ilocobue mms

yuutensd. — M.: IIpocsemenue, 2010

Jlono/IHMTeIbHAS JIUTEPATYPa AJs yYaluXcst

1. Mansimkuna B. 3anumarensHas xumusa. Heckyunbrii yueOHuk. — Cankrt-IletepOypr: Tpuos,

2022.
2. Apremenko A.W. Y nuBuTenbHbIN MUp opraunyeckoit xumun. — M.: JIpoca, 2005.
3. Anmuk6eposa JLIO., Pykk H.C.. Tlone3nas xumusi: 3agauu u uctopust. — M.: JIpoda, 2009.



4.Crenun Bb.J1., Anux6eposa JI.IO.. 3anumatensHble 3a1anus U 3QGEKTUBHBIC OBITH 0 XUMUU. —
M.: JIpoda, 2009.

5. Apremenko A.U. Ilpumenenue oprannyeckux coeaunenuii. — M.: JIpoca, 2010.

6.3ommer K. u 1p. Xumust. CripaBouHUK IKOJbHUKA U cTyaeHTa / Ilep. ¢ Hem. — M.: [Ipoda, 2005

7.Kapuoa A.A., Jleskun A.H. Opranudeckass Xxumus: wunrocTpupoBanubiii kypc: 10(11) kmace:
nocobue s yqamuxes. — M.: [Ipocsemenue, 2008.

8. Ymkamosa B.H., Moanmmuc H.B. Xumus: KonkypcHble 3amaHuss ¥ oTBeThl: [locobOue mis
noctynatomux B BY3s1. — M.: [Ipocenienue, 2009.

9.JImgun P.A., Maprymuc B.b., [loranosa H.H. Xumuueckue 3amaun ¢ pemenusimu: [locodue s
LIKOJIBHUKOB U abutypuenToB. — M.: IIpocsemenue, 2009.
Lu¢posbie 00pa3oBaTeIbHbIE pecypchl

SKnacc https://www.yaklass.

doxcdopn https://foxford.ru

Pemry ET'D  https://chem-ege.sdamgia.ru/

Wudoypoxk Buzmeo infourok.ru https://iu.ru/video-lessons?klass

POIII https://resh.edu.ru/

bubnuoreka ITOK https://m.edsoo.ru

Pecypcol o ¢popMuUpoBaHNIO M OLleHKEe PYHKIHOHAJIBbHONW IPAMOTHOCTH
1. bank 3amanuit st (GOpMHUPOBAHMS M OLEHKH (YHKIIMOHAIBHOW TI'PaMOTHOCTH

ok whE

oOyyaromuxcss OCHOBHOW mikosel (5-9 kmaccer). @T'BHY WucTtuTyT CcTparerun
pa3BUTHS o0OpazoBaHus pocCCUICKOM aKaJIieMUuH
obpasoBanwus: http://skiv.instrao.ru/bank-zadaniy/.

2. JleMOHCTpallMOHHbIE MaTepUalbl s OLEHKH (GYHKIMOHAJIBHOW TIpPaMOTHOCTU

yuamuxcsi 5 u 7 ximaccoB. ®I'BHY «MHctutyT crpaternm pasButHs 00pa3oBaHUs
poccuiickoi aKaJeMUun 00pazoBaHU (IemoHCTpanmoHHBIE
marepuains! http:/skiv.instrao.ru/support/demonstratsionnye-materialya/.

3. OtxkpeiThie 3aganus PISA: https://fioco.ru/mpumepsi-3aaad-pisa.

4. Tlpumepsl OTKpHITBIX 3amanuii PISA 1o 4MTaTenbCcKoi, MaTeMaTHYECKOMH,
€CTECTBEHHOHAy4YHOU, ()MHAHCOBOM TIpaMOTHOCTH M 3a/laHUil 1O COBMECTHOMY
pemenuro 3aaa4d: http://center-imc.ru/wp-content/uploads/2020/02/10120.pdf.

5. COOpHHMKM STAJIOHHBIX 33aHui ceprn « DyHKIIMOHAIbHASI TPAMOTHOCTb. Y YUMCS 7Sl

KU3HN» n3garejabCTBa
«IIpocsemenue»: https://myshop.ru/shop/product/4539226.html.
6. dyHKUMOHANBHASA T'PaMOTHOCTH 5,7 kiacc. OmbIT cucteMbl 00pazoBaHus T. CaHKT-

[TerepOypra. KHNM, cnenudukanus,
koaudukaropsr: https://monitoring.spbcokoit.ru/procedure/1043/.
7. DNeKTpOHHBIN 0aHK 3a/laHuM () GbyHKIMOHATBHOU

rpamoTtHocTy: https://fg.resh.edu.ru/. TlomaroBast HHCTPYKIHUS, KaK MOJYYHTh TOCTYII

K OJJIGKTPOHHOMY OaHKy 3aJaHuii TpeCTaBlicHA B PYKOBOJCTBE IOJb30BATEIS.
O3HaKOMHUTBCS c PYKOBOJICTBOM H0JIb30BATEIS MOKHO 1o
cepuike: https://resh.edu.ru/instruction. TIlpe3enTamusi iaTGOpMbl  «DIESKTPOHHBIH

OaHK TPECHUPOBOYHBIX BaﬂaHI/Iﬁ oo OLCHKEC (I)YHKHHOHaHLHOﬁ
rpamoTHOCTHY: https://fioco.ru/vebinar-shkoly-ocenka-pisa.

Cnucox mosie3HbIX 00pa3oBaTeJIbHBIX CAUTOB (10 XMMUH)

1. Enunbie o6pa3oBaTebHBIe pecypcesl ¢ caiita Www. school-coolection.edu.ru
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10.
11.

12.
13.

14.
15.

Xumuueckasi Hayka u oopazoBanne B Poccun http://www.chem.msu.su/rus

Xumusa u Kuszub — XXI Bek http://www.hij.ru

I'azera «Xumus» u caiit nias yunrens «5 nay Ha ypox xumumn» http://him.1september.ru
ChemNet: noprai (pyHnaMeHTATILHOTO XMMHAYECKOT0 06pa3oBanus http://www.chemnet.ru
AJIXUMHUK: caiit JL.FO. Anukéeposoii http://www.alhimik.ru

OcHOBbI XHMHHM: 00pa3oBaTeIbHBIi  CaiiT I  IIKOJHLHUKOB W  CTY/IEHTOB
http://www.hemi.nsu.ru

Mup xumun http://chem.km.ru

Ka6uner xumun: caiit JI.B. Paxmanooii http://www.104.webstolica.ru

Koanexkuus «EcrecTBeHHOHAay4YHBbIe IKCIIePHUMEHTBI»: Xumus http://experiment.edu.ru
OpraHuueckast  XUMHUS: IEKTPOHHBIA  Y4eOHHK IS CpedHeil  IIKOJIbI
http://www.chemistry.ssu.samara.ru

Xumusi 1151 BCeX: HJUIIOCTPHPOBAHHBIE MATEPHAIBI MO O0LIel, OPraHWYecKol W
Heopranu4eckoi xumun http://school-sector.relarn.ru/nsm/

Xumust 1715 IKOJILHUKOB: caiiT Imutpus Bosnorosa http://chemistry.r2.ru

HlkoabHas xumus http://schoolchemistry.by.ru

DJeKTpOHHasi GUOIMOTEKA M0 XUMHUHU U TexHuKe http://rushim.ru/books/books.htm

Oob6opynoBanue

tabmuma «[lepuoanueckas cuctema xumudeckux snemenToB [I.1.MenneneeBay;

tabmmia «PacTBOpUMOCTh CoJield, OCHOBAaHUH M KUCJIOT B BOJIEY;

tabmuia «Psin craHgapTHBIX SJIEKTPOIHBIX TOTEHITHATIOB METAIIOBY,

tabmumna «[IpaBuna TEXHUKU OE3011aCHOCTHY,

KoMIUTeKT Tabnmun «Havanma xumumn», «CTpoeHue BemecTBa. XUMHUYECKas CBS3bY,

«PacTBOpBI.  DieKTponUTHYECKas  AUCCONMAIMSY, «XUMHUYECKUE  PEaKIHn»,

«Metamibey, «Hemeraibyy  «XUMHYECKOE  MPOM3BOACTBO.  MeTamiyprusy,

«CTpoeHHEe OpraHMYECKUX BeEIIeCTB», «Peaknuu OpraHWYecKUX BEIIECTBY,

«[IpupoaHbIe HICTOYHUKHU YTIIEBOI0poa0B. CriocoObl ux nmepepadoTku. OpraHnyecKuii

cuHTe3», «BricokomonekynspHbie BemiecTBa. [lonmumepbr», «benkn U HYKICHMHOBBIC

KHCJIOTBI;

KapTOYKH C TECTOBBIMH 3aJaHUSIMU;

WHCTPYKTUBHBIC KAPTOYKH JJIs TAOOPATOPHBIX U MPAKTHUECKUX padoT;

8. BumeodunsMmbl «llepumoanueckuii 3akon [[.MI. MenneneeBa», «byTiiepoB u Teopus
ctpoenus», «Ctpoenue aromayn, «JlucmepcHeie cuctembl», «OO0mmMe CcBOHCTBA
pacTBOPOBY;

9. Habop aTOMOB IS COCTABICHUS MOJIEIECH MOJIEKYIT,

10. naGoparopHoe oOopymoBaHHE, BeIIECTBA U MaTepHalbl COTJIACHO TEPEYHIO

J1a00PaTOPHBIX, MPAKTHIECKUX PAOOT M IEMOHCTPAIIMOHHBIX OITBITOB;

Y4eOHo-1200paTOpHOE 000PYI0BAHME

agrwdE

~No

1. HaGop 17151 MOA€IMPOBAHUS CTPOEHUS OPraHUYECKHUX BEILECTB.

2. Konnekuun: «BonokHa», «KaMeHHBIH yroib U OpOAYKTHI €ro nepepadboTkuy, «Kayuyky,
«HedTp 1 BaxkHeNIIME TPOAYKTHI ee epepaboTkmy», «Ilmactmacchiy.
Y4eOHO-IpaKTHYECKOe 000pyAOBaHHE

1. Ha6op Ne 19 OC «YrieBoaopoabt

2. Ha6op Ne 20 OC «Kucnopoacoaepskaiiye opraHMueckie BeliecTa

3. Habop Ne 21 OC «KucnoTsl opraHuuecKue».

4. Ha6op Ne 22 OC «VYraeBoapl. AMUHBD».

5. HaGop mocyzabl ¥ NPUHAAIEKHOCTEHN /17151 yUEHHUECKOTO SKCIIEPUMEHTA.

TexHuyeckue cpeacTBa 00yueHust

IIepconanbHblii KOMIIbIOTEP. Menua-npoexrop. MHTepakTUBHAs HOCKA.
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