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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 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 TOYKM 3pEHUS TaKOW TMOAXOJ 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 KaKk BaXHEHIICH 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
MHpE BEIIECTB M XUMHUYECKHX SBJICHUH, IMEIOIINX MECTO B TIPUPOJIE, B IPAKTHUCCKON U
MMOBCETHEBHOM KW3HU,

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

Hapsiny c atuM, copepkarenbHas XxapaKTepHCTHKa LIeJiell U 3a7ad M3y4eHus NpeaMeTa 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 NPEANOYTeHHE MPaKTUUYECKOW KOMIIOHEHTE CoJep:KaHus oOy4yeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMHU aKTUBHOTO MOJYYCHHsI 3HAHUN U NPUMEHEHUS UX B pealbHOU XKU3HU IJI PEUICHUS
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 WHTEIVICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMoOOOpa3OBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOILIUX YHUBEPCAIIbHOE 3HAUCHUE AJIS PA3IMYHBIX BUJIOB 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 HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB
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, UCTIOJIB30BaTh COBPEMEHHbIE WH(OPMAIITMOHHBIE
TEXHOJIOTHH JJIsl IOWCKA U aHalu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(dbopMupoBaHHE U Pa3BUTHE y 00YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
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
IMpHUPOAOIIOJIb30BaAHMA, IIOIMOJHCHUA OSHCPrCTUUYCCKUX PECYPCOB MW COXPAHCHUA IMPUPOIHOIO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCpPEKHOTO OTHOMICHUS K TPUPOJE U CBOCMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUAMM.

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

OO1ee YncIo 9acoB, OTBEIEHHBIX IS U3YUEHUSI XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
ob1ero o0pa3oBaHusi, cocTaBisieT 136 yacos:

B 10 xmacce — 68 yaca +24 pe3eps (2 4ac B HEZIENI0),
B 11 xacce — 68 yaca (2 yac B HEJIEIIO).



10 KJIACC
COJEPKAHUE OBYYEHUA
OPI'AHUYECKAS XUMUA
TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKHMX BeHIeCTB. | omosorus,
n3oMepusi. XUMHUYECKas CBS3b B OPraHUYECKUX COSAUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne O  KiIacCHpUKANIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHINX
MIPEACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX IMPEBpAlllEHUIl: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOJIEHUE U ONHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB TP HAarpeBaHuu (IJ1aBjaeHue, 0OyriiMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocTeuimne
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MuecKkne M XUMHYECKHE CBOMCTBA (peakuMd 3aMelleHUs |
TOpPEeHUs ), HaX0XK/IeHUE B IPUPO/IE, TOTYyYeHNE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKHUM pAl. DTWIECH U MPOINWIEH — MPOCTEeUIIne
MIPE/ICTAaBUTENN aAJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu T'HAPUPOBAHUA,
rajJlOr€HUPOBAHUS, TUAPATALIUH, OKHCICHHS U TIOJMMEpU3allu1), NOJy4eHUE U IPUMEH €HUE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBoiictBa (peakuust mnosmmepusauuu). IlomydeHue CHHTETHMUECKOrO Kaydyyka M PE3HHBI.
[uknoankadsl.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
IPOCTEUIINH NpeAcTaBUTENb AIKHMHOB: COCTaB, CTPOCHHE, (PU3NUEeCKHe U XUMUYECKUE CBOMCTBA
(peaxkuuu ruipupoOBaHNUs, FAJIOTEHUPOBAHUS, THAPATALUHU, TOPEHUS), T0JIydEHHE U IPUMEHEHUE.

Apensbl. benzon: cocrtaB, cTpoeHue, (PU3MUECKHME UM XMMHUYECKHME CBONCTBa (peakuuu
rajJJoreHUpOBaHUS W HUTPOBAHUs), MOJIydeHHE WU TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoUCmMea (peakyuu 2ai02eHUpO8anus U HUMpOBanus), noayieHue u
npumeHnenue. TOKCHMYHOCTH apeHOB. ['eHeTHueckas CBSA3b MEXIy  YIVIEBOJOPOJAMH,
IIPUHAUIEKANTUMU K Pa3JIMYHbIM KJIacCaM.

[IpupoiHBIe UCTOYHUKU YTI€BOJOPOJOB. [IpuposHblii ra3 U nonyTHble HEQTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTkM He(TU: IEeperoHkKa, KpPEeKUHT
(TepMHuEeCKHM, KaTamuTHYeCKuil), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHUE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBII yroJib U POJIyKThI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUs] BELIECTB U MX NPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB U TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Maccbl, 00BbEMaA, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBA WM TMPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOTHBIX BEUIECTB WM MPOJYKTOB PEAKLIUH).




Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKUMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHsie cBs3M MEXKy MOJIEKyJaMH CIUPTOB. JleficTBHE MeTaHOIa U 3TaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMHA METAJUIAMHY, KAUeCTBEHHAS PEaKLIUs Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMmeHeHue riaunepuHa u
STHUIICHTJTUKOJISL.

@®eHol: CTPOCHHE MOJEKYNbI, (U3UYECKUE W XUMHUYECKHE CBONCTBA. TOKCHYHOCTD
¢denouna. Ilpumenenue genona.

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

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpOCHHUE, PU3NUECKUE ¥ XUMHUECKHE CBOMCTBA (CBOMCTBA, OOIIHNE TS KJIacca KHCIIOT, PEeaKIus
TepuHKANNN), TONydeHHe W npuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble dpHUPBI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX d(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBoaoB (MOHO-, - U Mmojaucaxapuisl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHe U XUMHYECKUE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaom memau(ll), oxucieHume aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIeHHE, OpOKEHHE TJIOKO3bI), HAXOXJICHUE B TMPHUPOJIE,
npuUMeHeHue, ouonoruueckas poiib. otocunres. OpykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemionosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOJIOJICHNE U OIMMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammopeicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIUYEeCTBA
HCXOJHOTO BeIIecTBa WJIM NPOAYKTAa pEaKUMd MO HM3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoeIMHEHMs.

AMUHOKUCIOTBI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buomornueckoe 3HaUYeHHE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOIEKYISpHBbIE coenuHeHus. [lepBuuHas, BTOpWUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEJIKOB: THAPOJIU3, JACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



DKcIepuMEHTaIbHbIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
ONHCAaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OEJNKOB MpH HarpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPU3aLMH, CPEIHsAs MoJIeKylspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

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

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOILIMX eCTECTBEHHO-HAy4YHBIX MOHSTHHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIaccupuKkauus, TIEepUOJUYHOCTh, HAOIIOJEHUE, HW3MEpPEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHME BEUIECTBa, (PM3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

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

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

TexHosOTHS: MHUILEBBIE TPOLYKTHI, OCHOBBI PAlJMOHAIBHOTO ITUTAHMS, MOIOIME CPEICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC.
OBHIASI N HEOPTAHUYECKAS XUMMUSA
Teopernyeckne 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo artoma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, p-, d- amemenTs. OcoOeHHOCTH
pacrpeiesieHdst JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB TMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u llepuoamyeckass cucrema Xumuudeckux »syemeHTtoB /[l U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenpaeneeBa ¢ COBpeMEHHOM TE€OpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XUMUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyINaM U nepuoiaM. 3Ha4€HHE MePUOANYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XHUMHUYECKas CBS3b. BUIbI XUMHYECKOW CBS3M (KOBaJEHTHAs
HEMoJIApHas U TOJNSpHas, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
DneKkTpooTpUulaTenbHOCTh. CTenenb okucieHrs. oHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



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

Knaccupukanuss HeopraHumueckux coequHeHuil. HomeHkmaTypa HEOpPraHHYeCcKHUX
BemlecTB. ['eHeTHueckass CBSi3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
Kj1accam.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYEeCKOW u
OpraHUYEeCKOM XUMHH. 3aKOH COXpPAHEHHUs MACCHI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iM4HbIX (akTopoB. OOpaTHMbIe peaklyu.
Xumudeckoe paBHoBecue. DakTOpbl, BIMSIONME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHS.
[Ipunnun Jle HlaTense.

OnekTponuTudeckas auccoruainus. CuibHble W cladbie 37eKTpouThl. Cpera BOJAHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEpPUMEHTAIBHBIE METOJbI M3yYeHHUs BEHIECTB M WX IPEBpalEHUN: JEMOHCTpaIus
tabmun «llepromnueckas cuctema xumudeckux sneMeHToB J[. M. MenpaeneeBay, u3ydeHue
MOJIEIe KPUCTAUIMYECKUX peméToK, HaOMI0/IeHHne W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJICHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHAUKATOPA, PEAKITUU
MOHHOTO OOMEHa), MpOBEACHUE MpaKTU4YeCKON paboThl «BiusHue pa3ianuHbIX (AKTOPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacu€Thl mo ypaBHEHUSIM XUMUYECKUX PEAKIU, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCMOJBb30BAHUEM TTOHATHS «MACCOBAsI 10JIs BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoauyeckoil cuUCTEME XMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTpoeHHS aToMmoB. Dusnueckue CBOICTBa
HEMETAJUIOB. AJUIOTPOTIHS HEMETA/UIOB (Ha MIPUMEpPEe KUCIOpoa, cepbl, hochopa u yriaeposa).

XHUMHYECKHUE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TalOTEHOB, cephl, a3oTa, ¢ocdopa,
YIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHHUH (OKCHIOB, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaKHENIIIMX HEMETAIIJIOB U UX COCAUHEHUM.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucteMe XMMUYECKUX 3J1IeMeHTOB [1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000J104eK aTroMOB MeTayioB. Oomiue
¢u3uveckue cBoiicTBa MeTauioB. CIIaBBI METALIOB. DJIEKTPOXUMHYCCKUN PAJl HAMPSHKCHUMA
METaJIJI0B.

XHWMHYECKHE CBOWCTBA BAXKHEHWIIMX METAIOB (HATpHWM, Kalul, KaJbIMH, MarHuw,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

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

DKCHEpUMEHTAIbHBIE METOJbl H3Y4Y€HUs BEIIECTB MU MX MPEBPALLECHUNA: H3y4EHUE
KoJulekimu «MeTamipl M CIJiaBbl», OOpa3loB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a/a4, HaONIOJIeHWe W  ONHUCaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMozeiicTBHE TUIPOKCHIA aTIOMUHHUS C PAacTBOpPaMH KHCIOT U IIEN0Yel, KadyecTBEHHBIC
peaklK Ha KaTUOHBI METAJIJIOB).



Pacuérnsble 3amaum.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUU, €CIIM OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BuTMM MeaMIuHbL. [loHATME O HaydHBIX METOJAaX IIO3HAHMS BEIIECTB M XUMHUYECKUX
peaKuum.

[IpencraBnenns 00 O0OmUX HAYYHBIX MNPUHIOUIAX [POMBIIIICHHOTO MOJYYEHUS
BAKHEUIINX BELIECTB.

UYenoBek B MHpe BEUIECTB W MAaTEpPUATOB: BAKHEHIINE CTPOUTENBHBIE MaTE€pHabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacCKH, CTEKJIO, KepaMHKa, MaTepHallbl Ul DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XHMHUS U 3/I0POBBE YEJIOBEKA: MPABWIIA HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENApPaTOB,
IpaBuIa 6€30MaCHOTO MCMOIb30BaHUS MPENapaToB OBITOBOM XMUMHUHU B IOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBSA3€H MPU U3YyYEHHH OOIel M HeOpraHM4eCKOH XUMUU B
11 kyacce oCyIecTBIAETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHMH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAayudHbIM (akT, Tumore3a, 3aKOH, Teopus,
aHaJM3,  CHUHTE3,  Kilaccupukauus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  IKCIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SBIICHHE.

®du3nka: Marepus, SHEPrus, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PavoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUil YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIIeCTBa, GU3NYECKIE BEIMYNHBI U €IMHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, MeETaJuLyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaT€pHUANIOB, 3JIEKTPOHHAs MPOMBIIIEHHOCTD,
HaHOTEXHOJIOTHUH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA IIPOTPAMMBI 110 XUMHWKU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHS 00YJIAOIIIUMHUCS
IIPOrpaMM CpesiHero oouiero oopa3oBanus (JIMYHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM).
Hayuno-meToanueckoil OCHOBOM il pa3paOOTKH JIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro oOuiero 00pa3oBaHus ABISETCSI CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeameTa «XHUMHsD» Ha YPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE:

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

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

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

TFOTOBHOCTh M CIOCOOHOCTh OOYYaromMXCS PYKOBOJICTBOBAThCSl B CBOEH AESITEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JIn4HOCTHBIE pPE3YyIbTAaThl OCBOEHUS IMpeaMeTa «XHUMHsD) JOCTUTAIOTCS B E€IUHCTBE
yu4eOHOM M BOCHMTATENbHOW JEATENBHOCTH B COOTBETCTBMM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOro
IpaXkJJaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U MpaBWIaMHU IOBEIEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHMYECKOW JESTeNbHOCTH OOydarolluxcs [0 peaau3aliu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M [T03HABaTEIbHbIX 33J1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH /1A TEbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3yJbTaT JUIMTENbHBIX HaOIIOJIECHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTEpPECa M [IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOLIEM aHalIu3e
nH(pOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUU;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE IMOBEJICHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TMO3UIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns TpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAaHMS [IEHHOCTH TMPaBWJI WHIWBUIYAILHOTO M KOJUIEKTHBHOTO 0O€30TacHOTO
MOBEJICHUS B CUTYAIUsX, YIPOKAIOIINX 3I0POBBIO M KU3HU JTFOCH;

OCO3HAHUS TOCJECACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYECK (YIMOTPEOIECHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCnuTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIeCTBEHHO IMOJIE3HOM, TBOPUECKON U APYTUX BUIAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynaymieit mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHMS TI00aBHOTO XapakTepa SKOJIOTHUYECKUX MPoOieM, BIUSHUS YKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel MpUpOJHON cpene,
YMEHHUsI TPOTHO3UPOBATh HEOIArONMPUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHUS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
NEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABaTEIbHON, KOMMYHUKATUBHON U COLIMATIBHON MPAKTHUKE, CIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IAHUU [IEJIOCTHOTO MPEJICTaBICHHS 00 OKpYKaIOIIEM



MHpE KaK O €IMHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHnn IpooIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOexXAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IUBWIM3AIMH: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIIEBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecCreYeHNH YCIIOBHIA YCIIEITHOTO TPY/a M AKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YIeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHUMaHUS CYIIHOCTA METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIH30BATh IMOJIy4aeMble 3HAHUS IS
aHalM3a U OOBSICHEHUs SIBJIICHUU OKPYKAIOIIETO0 MUpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIFOYEHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C LEJBIO MTOJTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOIB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUs TTPoOIemM
B peaJIbHbIX KU3HCHHBIX CUTYaIUIX;

HWHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON JEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAHWW TIO0 XHMHH B COOTBETCTBUM C >KH3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pPa3audHbBIX cdepax npodeccHoHaTbHON
eI TEILHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS Y4YeOHOro mpenmera «XWMHUsS» Ha YPOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAOT:

3HaAYMMBbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCSA MEXIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIeHayYHbIC TIOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHeE);

YHUBEpPCAIbHBIE yueOHbIe JICACTBUSA (mo3HaBaTeIbHEIE, KOMMYHHKaTUBHBIE,
peryiasTuBHBIC), obecrneunBaronie (GopMuUpoBaHHE (PYHKIIMOHAIBLHONW TPaMOTHOCTH |
COITMATPHOM KOMITETCHITMHN 00yYaIOIIUXCS;

CHOCOOHOCTh ~ OOYyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIBHOU U
COIIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aKTyallM3MpPOBaTh MpOOJeMy, BCECTOPOHHE €&
paccMaTpHuBarth;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMH;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIIJIEHUSI — BBIAETATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS I 00BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHHIA,



BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BEIIECTB U XUMUYECKUX PEAKLIUi;

yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMHU;

CTPOUTb JIOTUYECKUE PpACCYXACHMSI (MHIAYKTUBHBIEC, JAECAYyKTUBHbIE, II0 aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

[IPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOJb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MOJeu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUYECKOW peaknuu — TPU pPEHICHHH YYeOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, NIPUMEHATh Ha3BaHHbIE MOJEIbHBIC MPEICTABIICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIEA0BATENbCKUE € CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHMS BEILECTB U XUMUYECKUX PEAKIIHIA;

¢bopMmynupoBaTh LE€IM M 33Ja4d  HUCCIIEJOBAHHUSA, HCIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (opMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTENBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUYECKOW MCCIEI0BATENbCKOM U MPOEKTHOM JeSTeNbHOCTH,
IPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
IIPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B TO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHMKAX HHGpOpMALMM (HAYYHO-HOMYJISpHAs
JuTeparypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh MH(DOPMALMIO DPA3JIMYHBIX BUIAOB U (OPM IpelrcTaBiIEHUs, KPUTHUECKU
OLIEHUBATh €€ TI0CTOBEPHOCTh M HEIIPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpoChl U NPUMEHATH PA3JIUYHBIE METOJbl IPU IOUCKE M OTOOpe
uHpopMalny, HeOOXOAUMO Ul BBIIIOJIHEHUS YUEOHBIX 3a/1a4 ONPEEeIEHHOTO THIIA;

IpUOOPETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIbHYIO (OpPMY HpeCTaBiIeHUs HHPOpMalUu (CXEMBbI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopManuel: NPUMEHATh MeEXIpeaAMeTHble ((pU3MUYecKue W MaTeMaTH4YeCKHe) 3HaKd U
CUMBOJIBI, PopMyIibl, aOOpeBHATYpPBI, HOMEHKIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OgJiaieHMe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

3aJjaBaTh BOIPOCHI MO CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIMPOBATh CBOM MPEJUIOKEHHUS OTHOCHUTEIBHO BBINIOJHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOTYYEeHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPH BBIIOJHEHUHM XHMHUYECKOTO
HKCTIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,



peanu3anyu y4eOHOTO TMpoekTa ¥ (POpMyaHpOBATh BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHBIX
WCCIIEIOBAaHUH IMTyTEM COTJIACOBAHMS MO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMY J1eliCTBUAMM:

CaMOCTOSITENIBHO IJIJAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIHMPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii AJITOPUTM JIECHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUECKUX PEaKIUsX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATEIbHOCTM HAa OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHbIe pe3yapTaThl OCBOCHMSI Kypca «OpraHudeckast XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABIEHUA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTHYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIeKTpPOHHAsi 000JI04YKa aTromMa, MOJIEKYJIa, BaJIEGHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBSA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, W30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPOJIbI, KUCIOPOJ U a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUS OPraHUUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAallhe B OCHOBE NOHMMAaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUHN, (PAKTOJIOTUUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITHH, yCTaHABIUBAThH
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUS U
MpeBpalICHUN OPraHUYeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpalIéHHON) (GOpMyNl OpraHM4eCKUX BEIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIH MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAAIEKHOCTh U3YYCHHBIX OPTaHUYECKUX
BEIIECTB [0 MX COCTaBYy M CTPOEHHUIO K OINpENeNEHHOMY KIAcCy/Tpylie COoeIuHeHUN
(YrneBoJOpoabl, KUCIOPOJ W a30TCOJEpXKAallMe  COEIMHEHMs, BbICOKOMOJIEKYISPHbIE
COeIMHEHUs), TaBaTh UM Ha3BaHUA o cuctemarnuyeckoil HomeHkiarype (IUPAC), a taxxke
MPUBOJIUTh TPUBUAIBHBIE HAa3BAaHUS OTACNBHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTa, CTEApUHOBAsl KUCIIOTA, IIII0OKO03a, (PyKTO3a,
KpaxmaJi, IeJITI0J103a, TJIULHH);



c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiectB A. M. ByrnepoBa asi 00bsICHEHHSI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

Cc(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUYECKHE W
XMMHMUYECKHUE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHUYECKUX BEIIECTB
(MeTaH, STaH, JTWJICH, MPONWJICH, ameTWieH, OyraameH-1,3, merunOyramueH-1,3, OeH3on,
METaHOJI, 3TAaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHl, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
T€HETUYECKYIO CBSI3b MEXKIYy HUMHU yYpaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX DPEAKIHH C
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTb, TPUPONHBIM Ta3, Yrojp), CHOCOOBI HUX MEPepadOTKU U MPAKTUYECKOE NpPUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCIECHUS [0 XMMHUYECKUM YpaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM MPOYKTOB PEaKIUN);

c(hOopMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HAHWI 00 OCHOBHBIX METOJAaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHUM BEIIECTB M XUMHUYECKHX SIBJICHUI
(HaOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS VISl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsAX, CBA3AHHBIX
C BELIECTBAMH U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N H
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATH M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIE PEaKIMU OEJIKOB) B COOTBETCTBUHU C MPaBWJIAMU TEXHUKH 0€30MaCHOCTU
mpu oOpallleHuu ¢ BelleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IIPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX pEeaKUUid U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popmaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHMI COONIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pPa3HOTOo
MOBEACHUA B OBITY U TPYHOBOH [EATEIbHOCTH B LEISX COXPAHEHHS] CBOETO 3/0POBbA U
OKpYXarollel MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ONPENEIEHHBIX OpPraHUYECKUX BeUIeCTB, NMOHMMas cMbici mnokaszarens [I/IK, moscHaTs Ha
IIPUMEpPAxX CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JAEHCTBHS HAa OPraHU3M
YEJI0OBEKA;

JUIL O0Yy4YaroLIMXCsl ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX O3HAHUS BEILECTB U XUMUYECKUX SBJICHUH;

JUIL  cHenbIX M CcAa0OBHIAIMIMX OOYYAIOUIUXCSA: YMEHHE HCIOJIb30BaTh pPelbeHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyt.



11 KJIACC
[IpeameTHbIe pe3ynbTaThl 0CBOEHUA Kypca «O01Ias 1 HeopraHu4decKasi XUMUsD» OTPAXKAIOT:
- chopMHPOBAHHOCTh MPEACTABICHUN: 0 XUMHYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHWH SIBJICHUA TPUPOJIBI, B GOPMUPOBAHUHN MBIIUICHHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPAKTUYECKUX 3a7a4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOMN CpEAE;

-BJIAJICHUE CUCTEMOM XUMUUYECKUX 3HAHHH, KOTOpasi BKJIFOYAET: OCHOBOIIOJIArAIOIINE
MOHATHS (XMMHYCCKHIA JJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BbEM, BAJIGHTHOCTD, JIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb
OKHUCTICHUs, XUMUYECKasi CBsI3b (KOBAJICHTHAsI, MOHHAS, METAJNIMYECKasi, BOJOPOIHA),
KpUCTaJUTHYECKasi PeméTKa, TUITbl XUMUYECKUX PEaKIUi, PacTBOP, JICKTPOITHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTHUECKAS UCCOIUALINS, OKHCIUTENh, BOCCTAHOBUTENH, CKOPOCTh
XUMUYECKON PEaKIiy, XUMHUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (TEOPHUAIIEKTPOIUTUIECKON
aucconranuu, nepuoauyeckuil 3akoH /1. . Meneneesa, 3aKOH COXpaHEHHSI MACChI BEIIECTB,
3aKOH COXpaHEHUS U MPEBPAIICHHS SHEPTUH TIPU XUMUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, MUPOBO33PEHUECKHE 3HAHNUS, JIS)KAIUE B OCHOBE IIOHUMAHHMS
MPUINHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTHYECKHUE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€30T11aCHOM HCIOJIh30BAHNUN BAKHEUIITUX HEOPTAHMYECKUX BEIIECTB B
OBITY ¥ TIPAKTHYECKOM JCSITEIIBHOCTH YEIIOBEKA;

-c(hOPMHUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEPHbIC MIPU3HAKH TIOHITHH, YCTaHABINBATh
UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS MPH ONHUCAHUU HEOPraHHMYECKUX
BEIIECTB U MX MPEBPALLICHUN;

-C()OPMUPOBAHHOCTh YMEHUN HCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJMKY JJISi COCTABIICHUS
(dbopMyn BelIeCTB M YpaBHEHHUUW XHMHYECKUX pEaKIui, CHCTEMaTHYEeCKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BEIICCTB (yrapHbIid ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, Herami€Has W3BeCTb, NMUThEBas COJa, MUPUT U
Apyrue);

-COPMUPOBAHHOCTh YMEHUH ONpPENENATh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XMUMHUYECKUX DJEMEHTOB B COCAMHEHUAX Ppa3IMYHOIO COCTaBa, BHJI XHMUYECKOH CBS3U
(KoBajyieHTHAsi, MOHHAsA, METAJJIMYECKas, BOJOPOJHAS) B COCIUHEHUSIX, TUI KPUCTAIMYECKOMN
pEeIETKY KOHKPETHOTO BELIECTBA (aTOMHAs!, MOJIEKY/IsipHAsl, HOHHAs, METAJUIMYECKas), XapaKTep
Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTMHEHMIA;

-c()OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPHUHAICKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyNIe coelnHEeHUH (MPOCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHUS, KHCIOThI, aM(QOTEpHbIE TUAPOKCUIBI, COJIH);

-cOPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICI Mepuogudeckoro 3akoHa J[. W
MenzeneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

-cOpPMHUPOBAHHOCTh YMEHHUW XapaKTepH30BaTh OJIIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMuyeckux 3yeMenToB /1. W.
MeHneneeBa, WCHOJB3YS TMOHITHS «S-, P-, O-3J€KTPOHHBIE OPOHMTANINY, «IHEPreTUUYECCKHUE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB U UX
COEIMHEHMH 1o nepuodam u rpynnam llepuoaudeckoil cucreMbl XuMuueckux snementos 1. 1.
Meneneena;



-c(popMHpPOBAaHHOCT YMEHUH XapaKTepH30BaTh (OMHCHIBATh) OOIIHME XUMHUYECKHUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KJIACCOB, IOATBEPXKJIaTh CYLIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJAy HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

-c(popMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XUMUYECKUE PEAKUIUHU IO Pa3IMYHBIM
IpU3HaKaM (YMCIy W COCTaBy pearupyrollMX BELIECTB, TEIIOBOMY 3(dexTy peaxuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

-c(hopMHPOBaHHOCTH YMEHHI COCTABIIATh YPAaBHEHHS PEAKIMHA Pa3IMYHBIX TUIIOB, TIOJTHbIE
U COKpaIIEHHBIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHSI, IIPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

-C()OpMUPOBAHHOCTh YMEHU MTPOBOUTH PEAKLINH, TOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB pa3IMYHbIX HEOPraHUYECKUX BEIECTB,

-C()OpMUPOBAHHOCTh YMEHUI PACKPHIBATH CYHTHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIICHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

-C()OpMUPOBAHHOCTH YMEHHUM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeaKIMU OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMEHICHHs] XMMHUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

-c()OPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaTh XHMHUYECKHE IPOIECCHI, JIekallue B
OCHOBE IPOMBIIIJIEHHOTO MOJYyYeHHs] CEpHOM KHUCIOTHI, aMMHaKa, 3KOJOTHYEeCKUX Mpobdiemax
XMMHUYECKOTO MTPOU3BO/ICTBA;

-C)OPMUPOBAHHOCTh YMEHUH TPOBOJIUTH BBIYUCICHHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJil BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
uiu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIMJIOBOro 3(ddexra peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUH;

-chOPMHUPOBAHHOCTh YMEHHUH COOJIO/IaTh MPaBHJIa MOJIH30BAHUS XUMUYECKON MOCYI0N U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKE IpaBuUiia OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

-C)OPMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATh M BBINOJHITH XUMHUYECKHH HKCIEPUMEHT
(paznmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE Cpellbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHHOIO MHAMKATOPA, BIUSHUE PA3TUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro OoOMEeHa, KayeCTBEHHbIC pPEaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3aja4 no Temam «Metamibl» u «Hemeramiby)

-C()OPMUPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAIM3UPOBATH XMMHUYECKYI0 HH(OPMAIUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCcOBOMl KOMMYyHHKaluu, WHTepHET u
APYTHX);

-c)OPMUPOBAHHOCTh YMEHHH COONMIOaTh MpaBUjia 3KOJOTHYECKH IeJIecO00pa3HOro
MOBEJICHUsT B OBITY W TPYJOBOM JEATENBHOCTH B ILEJISAX COXPaHEHUs CBOETO 3J0POBbI U
OKpPY’KaIOIllel MPUPOIHOMN Cpenbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
oTpeeNEéHHBIX BEUIECTB, MOHMUMAas cMbIch mokazatens [1JIK, moscHATs Ha mprMepax CrocoObI
YMEHBILIEHUS U NPEJOTBPAIIEHNs UX BPEIHOTO BO3JEHCTBUSA HA OPraHU3M YEJIOBEKA;

-n7s1 oOy4arouXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,

-JUIsL CHEMBbIX M CINa0OBHIAMIMX OOy4aromUXCs: YMEHHE MCIIONb30BaTh pesbedHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpaitis ans 3anucu xumudeckux Gopmyit.



TEMATHYECKOE IINIAHUPOBAHHUE 10 kaacc

N KoaunyecrBo yacos DJIEeKTPOHHbIE
°
w/n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B KonTpoasubie | [Ipakruueckue (ungpossbie)
cero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1. Teoperudeckue 0CHOBBI OPraHN4YecKO XMMHHU
11 [Ipenmer oprannueckor XumMun. Teopusi CTPOEHHUS 6 0 0 bubnuoreka [JOK
' oprannyeckux coenunennit A. M. bytieposa https://myschool.edu.ru/
Wroro mo pazueny 6
Paszpnen 2. Yruesoapopoabl
bu6moreka [IOK
2.1 [IpenenbHBIC YIIIEBOIOPOIBI — ATKAHBI 3 0 0
pel 4 AOPOZ https://myschool.edu.ru/
29 HenpenenbHbie yrieBoI0POIbI: aJKEHBI, 5 0 0 bubnuoreka [IOK
' aJIKaJINCHBI, IIMKJIOATKAHbBI, aJTKHHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApoMartudeckue yrieBoAa0po bl 2 0 0
P A HOPOA https://myschool.edu.ru/
54 [IpupoiHbIE HCTOYHUKH YIIIEBOIOPOIOB U HX 5 0 0 bubnunoreka [JOK
' nepepaboTka https://myschool.edu.ru/
95 ['eneTnueckue CBS3M MEXKIY KilaccaMHu 5 0 0 bubnunoreka [JOK
' YIJI€BOJIOPOIOB. https://myschool.edu.ru/
26 CucremaTtu3zanus u 0000IIeHHe 3HaHUI TT0 TeMe No 5 0 0 bubnunoreka [JOK
' 2 «YTIeBoAOPOJbI U UX PUPOTHBIE UCTOUHUKH https://myschool.edu.ru/
57 Kontponsnas padora Nel mo teme «Teopus 1 1 0 bubnunoreka [JOK
' ctpoenust A.M. byrieposa. YrieBoaopoab» https://myschool.edu.ru/
Hroro no pazneny 19



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 3. Kuciiopoacoaep:kamme oprannyeckue coenHeHust

bubmuoreka [JOK
A . D 4
3 Criuprei. Geron 0 0 https://myschool.edu.ru/
3.9 Anpnerunpl. KapooHoBbie kucnoTel. Cl0XKHbIE 6 0 1 bubnuorexa [JOK
' 3¢upbI https://myschool.edu.ru/
bubmmoreka [{OK
3.3 v 4 0 0
[ICBOAN https://myschool.edu.ru/
bubmmoreka [{OK
3.4 I1 P 1 0 0
OBTOpEHHe. eterHe saat https://myschool.edu.ru/
Kontponsnas pabora Ne 2 o teme
3.5 «Kucmopoaconepskalie opraandaecKme 1 1 0 bubmorexa LOK
' P P P https://myschool.edu.ru/
COCTMHCHUS
Hroro mo pazmeny 16
Pasnen 4. A3orcoaeprkaiime opraHnyeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 5 0 1 Bubmmorexa [IOK
https://myschool.edu.ru/
4.2 ['enernueckas cBsi3b MEXKy KJaccaMH 1 0 0 bubnunoreka [JOK
' OPraHMYeCKUX COCTUHECHUHN https://myschool.edu.ru/
Hroro mo pazgeny 6
Pa3nen 5. buosiornueckn aKTUBHbIE OPraHUYeCKHe BeNeCTBA
bubnuoreka [JOK
5.1 ) B I JI 5 0 1
epMmeHThl. Butamunbl.l opmonsl. JIekapcTBa httos://myschool.edu.ru/
5.9 ['eHeTHUecKue NENOYKN MPEeBPALLICHUS 5 0 0 bubnuoreka [JOK
' OPraHUYECKUX BEILIECTB https://myschool.edu.ru/
5.3 O06o01IeHre 1 cucTeMaTr3arus 3HaHUH. 5 0 0 bubnmuoreka [JOK
' [ToaroToBka K KOHTPOJIBHOU padoTe. 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/
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5.4 KouTtponsHas padora 1
Hroro 10
Pasznen 6. BbicokomosiekyJisipHbIe COeTUHEHHS
bubmmoreka [{OK
1 I1 . K .B
6 FIACTMACCRL. Ray=TyKH. BOJOKHA > https://myschool.edu.ru/
6.2 Buorexnonorusa 1 bubmorexa IIOK
https://myschool.edu.ru/
Hroro mo pazueny 6
Pa3znen 7. IllonBenenue uToros
bu6mmoreka [IOK
7.1 006006 i 2
ODIEHHE SHATHH https://myschool.edu.ru/
. bu6mmoreka [IOK
7.2 I1 5] 1
0JITOTOBKA K KOHTPOJILHOU padboTe httos://myschool.edu.ru/
7.3 Hrorosas koHTposbHas padoTa 3a kypc 10 kiacca 1 bubnuoreka [IOK
https://myschool.edu.ru/
7.4 Hrorosoe 3auarue 1
Hroro 5
68 +2
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME Jaca

pes3eps



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

11 kaace

KoandecTBO 9acoB

Ne IIpak
w/n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero KonTpoabHubie T duexkTpoHHble (¢ poBbIE)
padoThI ' o0pa3oBaTe/bHbIE PECypChI
pa6oTt
bl

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
1.1 Crpoenue atomos. [13 u [ICXD 1. U. Menzeneena 7 1 0 | bubmuorexal [OK https://myschool.edu.ru/
1.2 Crpoenue BeriecTBa. MHOrooOpasue BEIIecTB 24 1 1 | bubmmoreka I{OK https://myschool.edu.ru/
1.3 XUMHUYECKUE PEAKIIUH 17 1 0 | bubnuoreka IIOK https://myschool.edu.ru/
Hroro mo pazueny 48

Pa3pnen 2. BenrecTBa U MX CBOMCTBA
2.1 Knaccugukarus BemecTs 2 0 0 bubmmoreka LIOK https://myschool.edu.ru/
2.2 MerTaimis 0 0 bubmmoreka LIOK https://myschool.edu.ru/
2.3 Hewmeras 2 1 | bubamnoreka IJOK https://myschool.edu.ru/
2.4 Heopranudeckue u opraHndeckre BelecTBa 6 0 | bubmuoreka ITOK https://myschool.edu.ru/
2.5 CBsI3b HEOPraHUYECKUX U OPraHUIECKUX BEIICCTB 5 1 0 | bubamnoreka IIOK https://myschool.edu.ru/

Utoro no pazneny 18
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMUS U )KU3Hb 2 0 0 | bubmotreka I{OK https://myschool.edu.ru/

Hroro no pazneny 5 bubaunotexa IIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 2
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HOYPOYHOE ININIAHUPOBAHHUE 10 kaacc

Ne KosunyecTBo yacos DJIEeKTPOHHbIE
ara uudpoBbIe
Tema ypoka Konrtpouasn | IlpakTHyeck A op
n/ Bcero H3yUYeHHs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
n pecypchl
Pasznen 1. Teopernueckue 0CHOBBI Oprannyeckoii xumuu (6 4)
[Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHUE, PA3BUTHE U 1 0 0 bubnuorexa [JOK
3HAYEHUE https://myschool.edu.ru/
Teopus crpoeHust opranndeckux coequnennii A. M. byrneposa, 1 0 0 bubnuoreka [IOK
€€ OCHOBHBIE MMOJIOKEHHUS https://myschool.edu.ru/
[Ipencranenue o KI1acCUPUKAIUA OPTAHNIECKUX BEIIECTB.
Homenknarypa (cucremarnueckas) ¥ TpUBHAIbHBIC HA3BaHUS 1 0 0 bubmorexa OK
P ™ https://myschool.edu.ru/
OpraHMYECKUX BEIECTB
Howmenkinarypa. BanentHocts. [loHaTHE O TOMOJIOTHHU U 1 0 0 bubnuoreka [IOK
rOMOJIOTaX. https://myschool.edu.ru/
bu6mmoreka [JOK
N3omepust u €€ BuIbI 1 0 0
P A https://myschool.edu.ru/
bu6mmoreka [IOK
Tumbl XuMHUYECKUX PEaKITUi 1 0 0
peart https://myschool.edu.ru/
Pazgen 2. Yraesomopoast (19 1)
bubmuoreka [JOK
[TpupoaHBIi ¥ TOMYTHBIN ra3bl 1 0 0
PHpo It https://myschool.edu.ru/
. bubmuoreka [JOK
AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUNA PsiT 1 0 0 »
https://myschool.edu.ru/
. bubmuoreka [JOK
AJNKaHBI:CBOWCTBA ,1I0Jy4EHUE U IPUMEHEHNE 1 0 0 »
https://myschool.edu.ru/
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bubmuoreka [JOK

10 | AnkeHbl: COCTaB U CTPOSHHUE, CBOMCTBA httos://myschool.edu.ru/
11 | AnkeHbl:CBOMCTBA ,I0JIy4€HUE U IPUMEHEHUE bubnuotexa LIOK
https://myschool.edu.ru/
bubnuorexa [JOK
12 Ankaauensl :0011as XapaKTepUCTHKA httos:/ /mvscholjl.e du.ru/
13 Anxanuensl. CpoiictBa.lIpumenenue. [lomyuenue bubnuorexa [JOK
CUHTETUYECKOIO KaydyKa U PE3UHBI https://myschool.edu.ru/
bubnuorexa [JOK
14 Hucnoamant https:// mvscho](_)ll.edu.ru/
15 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PSI. bubmuorexa [JOK
AneTuneH — MpoCTeUIINN NPEACTABUTEND AJIKHHOB https://myschool.edu.ru/
16 XHWMHUYECKUE CBOMCTBA, ITOJIyY€HHE U IPUMEHEHHE aJIKHHOB bubnmorexa [IOK
https://myschool.edu.ru/
bubnuoreka [IOK
17 Apenbl.O0mmas xapakTepUCTHKA httos:/ /mvschoLoII.e du.ru/
18 Apensr: 6eH30u1 1 Tosryos1. CoiictBa.lloyuenue. [Ipumenenmne Et?[?s?;;f/zzﬁo%ﬁ) Icfu.ru /
19 [IpupoaHbIe UCTOYHUKH YTIIeBO0PO10B. CrocoObI IepepadboTKu bubnuoreka [JOK
HetH https://myschool.edu.ru/
20 [IpupoaHbie HCTOYHUKH YTIEBOJAOPOOB: KAMEHHBIN YrOJb Bubmmorexa LIOK
https://myschool.edu.ru/
21 I'enetnyeckas CBsI3b YII€BOJAOPOOB, IPUHAICKAIINX K bubnunoreka [JOK
pa3IMYHBIM KJlaccam https://myschool.edu.ru/
99 ['eneTnueckas CBSI3b yriaeBOJOPOJOB, IPUHAICKALIUX K bubnuoreka [JOK
pa3IMYHBIM KJaccam https://myschool.edu.ru/
23 OO6oOmeHrne W cucTeMaTu3alus 3HaHUH o Teme No 2 bubmuoreka [JOK
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«yFJ'IeBOZ[OpO,HLI " UX NPUPOJHBIC HCTOUYHHUKN

https://myschool.edu.ru/

24 IToaroroBka K KOHTPOJILHONH padOTe O pa3feily «YTIIEBOIOPOILI» bubmotexa [IOK
. p p pasiely AOPOL https://myschool.edu.ru/
bubmmoreka [{OK
25 Kourpomusnaas padora Nel mo paszgeny «YTiaeBogopOasD)
p p pasiery HOPoL https://myschool.edu.ru/
Paznen 3. Kuciopojacoaep:kamme oprannyeckue coennnenus (16 u)
26 [IpenenvHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ M 3TAHOJL bubmmoreka [IOK
Bopoponnas cBsizb https://myschool.edu.ru/
27 XUMHUYECKHE CBOMCTBA , ITIOJIYUCHHUE U IPUMEHEHNE CIIUPTOB bubmmorera [TOK
’ i p P https://myschool.edu.ru/
bu6moreka [IOK
28 MHOT0aTOMHBIE CITUPTHI: ATHJICHTITUKOJIb U TITUIIEPUH
https://myschool.edu.ru/
29 deHoJT: CTPOSHHUE MOJIEKYITBI, (PU3UIECKHE U XUMUIECKHE bubnuoreka [IOK
CBOICTBA, TPUMEHEHUE https://myschool.edu.ru/
bubmuoreka IIOK
30 Anpaerunpl: GOpMaNbACTH U alleTATbICTHA. ATIETOH 1
https://myschool.edu.ru/
31 OHOOCHOBHBIE TIPE/IeTIbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbHUHAs bubnuoreka [JOK
U YKCyCHast https://myschool.edu.ru/
32 CBoOIJiCTBa, TOJIyYEHUE, IPUMEHEHHUE bubmorexa LOK
ATOIYH AP https://myschool.edu.ru/
33 [IpakTueckas paborta Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM bubnnoreka [JOK
KHCJIOTED» https://myschool.edu.ru/
34 CrnosxHbIe (DUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. bu6mmoreka [JOK
IMaaponu3 cinoxHbIX 3(hUpoB https://myschool.edu.ru/
XKupsl: ruapOIN3, MpUMEHEHHEe, OMOJIOTHYECKas POJIb KHPOB.
bu6mmoreka [JOK
35 MBpli1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE

JIEUCTBUE

https://myschool.edu.ru/
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bubmuoreka [JOK

36 VrieBoanl: cocras, Kiaccu(pUKALUI U 3HAUCHHE
b https://myschool.edu.ru/
37 Mounocaxapuabl.l'ekco3bl.] roko3a. bubnuoteka LIOK
https://myschool.edu.ru/
bubmmoreka [{OK

38 Hcaxaphabl: caxaposa
A P P https://myschool.edu.ru/

39 Kpaxmai 1 nemironos3a Kak IpupoIHbIle TOJIUMEPDI bubnmorexa LHOK

P pHp p https://myschool.edu.ru/
CucreMaruzamus 1 0000menne 3uaunii mo reme Ne3
40 «Kucnopoacoaepxaiye OpraHiueckue COeIUHEHUS U UX bubnmorexa LHOK
P P o P https://myschool.edu.ru/
HaX0XJICHHUE B KUBOU MTPUPOICH»

41 KP No2 1o pazneny «Kucnopocoaepxaniyge opraHui4eckue bubmuorexa [JOK
COECIUHEHUS https://myschool.edu.ru/
Paznen 4. A3orcoaep:kaiime opranndeckue coexuHenus (6 1)

Bbu6anorexa IHIOK
42 AMUWHBI: METWUJIAMUH U aHUJINH 1
https://myschool.edu.ru/
" Bbubanorexa LIOK
43 AMMHBI: XUMAYECKUE CBOUCTBA 1
https://myschool.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEPHbIEC OPraHUIECKUE COCTMHECHUS, UX
. bu6mmoreka [JOK
44 Oouonoruueckoe 3HadeHure. CBOWCTBA, OMYyYCHHUE U TPUMEHEHUE
https://myschool.edu.ru/
AMUHOKUCIIOT

45 benku kak mpupoHbIe BHICOKOMOJIEKYISPHBIE COSAMHEHHUS. bu6mmoreka [JOK
XUMUYECKHE CBOWCTBA, OMYyYCHHE U IPUMEHEHHE OETTKOB https://myschool.edu.ru/

46 HyxiienHOBBIE KUCIIOTBI bubnuoreka [IOK

https://myschool.edu.ru/
. bubnunoreka [JOK
47 | 'eneTnueckas CBs3b MEXKIY KJIaCCAaMH OPTaHUYECKHX COCTUHEHUI

https://myschool.edu.ru/
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Paznen 5. buosoruveckn akTuBHbIe opranunveckue Bemecra. (10 4)

bub6mmoreka [{OK
48 depMEHTHL.
P https.//myschool.edu.ru/
bubnuoreka IHOK
49 Buramuusl I
https.//myschool.edu.ru/
bubmmoreka [{OK
50 T'opMOHEI
p https://myschool.edu.ru/
bubmmoreka [{OK
51 JlexapcTBa
P https://myschool.edu.ru/
bu6moreka [IOK
52 IT. P. Ne 3. «O6Ha €HMEe BUTAMUHOBY»
pyx https://myschool.edu.ru/
53 ['eHeTHUecKre IEMOYKU MPEBPAILICHUS KUCIOPOI- U bubnuorexa [JOK
a30TCOJIEpKAIIUX YrIE€BOI0OPOIOB https://myschool.edu.ru/
54 ['eHeTnyeckre 1ENOYKU MPEBPAILICHUS KUCIOPOI- U bubnuoreka [IOK
a30TCOJIEpKAIIUX YrIE€BOIOPOIOB https://myschool.edu.ru/
55 Pemenue pacueTHbIX 3a/1a4 10 TeME «A30TCOAECpKaIINEC bubnuoreka [IOK
OPraHMYeCKUE COCANMHEHUS U UX HAXOXKJIECHUE B )KUBOU MIPUPOICH» https://myschool.edu.ru/
56 O06001IeHre 3HaHUH 0 KUCIIOPO/I- M @30TCO ISP KAIIUX bubmuoreka [JOK
OPraHMYeCKUX COCTUHEHUSX https://myschool.edu.ru/
57 Ypok — ynpakHeHHe 1o TeMe «A30TCOIeprKalie OPraHuIeCKHe bu6mmoreka [JOK
COCJIMHEHMS U UX HAXOXKJICHUE B )KUBOU MIPUPOJIC» https://myschool.edu.ru/
Pa3nesn 6. BpicokomoliekyJsipHbie coennHeHus (6 1)
58 OCHOBHBIE IOHATHUSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COCTUHEHUMN. bu6mmoreka [JOK
HckyccTBEHHBIE TOTUMEDPBI https://myschool.edu.ru/
59 CHHTETUYECKHE I1IJIaCTMACCHI bu6mmoreka [JOK
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https://myschool.edu.ru/

bubmuoreka [{OK
1
60 CHHETCTHYECKUE KayHyiH https://myschool.edu.ru/
61 CHHTETHYECKHUE BOJIOKHA 1 bubmmorexa LOK
https://myschool.edu.ru/
62 [Ipaktuyeckas pabora Ne4 «Pacrmo3zHaBaHue rmiacTMace u 1 bubnuoreka [JOK
BOJIOKOH https://myschool.edu.ru/
63 Buorexuonorus 1 bubmorexa LHOK
https://myschool.edu.ru/
Paznen 7. [lonBenenne uroros (5 4)
64 O0o01IeHre 3HAHUH O OPTraHNYEeCKOH XUMUHN 1 bubmorexa LOK
https://myschool.edu.ru/
65 O06001IeHne U crucTeMaTU3alus 3HAHUID) 1 bubmmorexa [OK
https://myschool.edu.ru/
. bu6mmoreka [{OK
66 [ToaroroBka K KOHTPOJILHOM paboTe 1 httos://myschool.edu.ru/
bu6mmoreka [JOK
67 K 3] Ne 4 1
OHTPOJIBHAA paboTa 1o Kypey https://myschool.edu.ru/
. bu6mmoreka [JOK
68 A 0 Neq 1
HAJIH3 KOHTPOIEHOM paboThI AL https://myschool.edu.ru/
69 Peseps
70 pesepB
68 +2
OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME Jaca

pes3eps
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11 KVIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoasn | IIpakTuyeck op
n/n Bcero u3yuyeHusi = oOpasoBaTejibHbIE
padoTsbI padoThI
pecypchl
Tema 1. CTpoenue atoma u nepuoaudeckuii 3akod J[.M.Menaeneesa (74).
BBO1HBIN HHCTPYKTaX 1O TEXHUKE OE30TTaCHOCTH. 1 0 0 bubnuoreka [IOK
Crpoenue atoma. ATOM — CIIOXkHasl YacTHIIA. https://myschool.edu.ru/
CocTosiHuE IEKTPOHOB B aTOME. DJIEKTPOHHAS 1 0 0 bubmuorexa [JOK
KOH(UTypalusi aTOMOB XUMUYECKHX 3JIEMEHTOB https://myschool.edu.ru/
BaneHTHbBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX 1 0 0 bubmuorexa [JOK
3JIEMEHTOB https://myschool.edu.ru/
[Tepronnueckuii 3aKOH U IEPHOIUYECKAST CHCTEMA
bu6mmoreka [IOK
XuMH4UecKux snemeHnToB JI.1.MenneneeBa u 1 0 0
https://myschool.edu.ru/
CTPOCHHE aToMa
. bu6mmoreka [JOK
[Tepunoandeckuii 3aKOH U CTPOCHHUE aTOMA. 1 0 0
https://myschool.edu.ru/
N3meneHne cBOMCTB 2JIEMEHTOB M UX COSAMHEHUIN
B 3aBUCUMOCTH OT MoJjoxxeHus B [ICXD 1 0 0 bubmuoreka [JOK
[Tonoxenue Bogopoaa B [lepuoanueckoit cucreme https://myschool.edu.ru/
J.1.MeHneneena.
bubmuoreka [JOK
KP Nel no teme «CtpoeHue atoma 1 1 0 »
https://myschool.edu.ru/
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Tema 2. CTpoenne BemecTBa (24 1)

8 HoHHas cBs3b. bubmmorexa LIOK
https://myschool.edu.ru/
9 HNoHHas KpucTamyeckas pemerka Brbmiorexa LIOK
https://myschool.edu.ru/
10 KoBanenTHas xumMuueckast CBsI3b bubmmorexa HOK
https://myschool.edu.ru/
11 ATOMHas 1 MOJIEKYJISIpHAsl KPUCTAJUIMYECKUE bubnuorexa [JOK
peneTKu https://myschool.edu.ru/
. bu6moreka [IOK
12 I'uOpunuzanus opouTaneil u reoMeTpus MOJIEKYI https:/ /mvschoLoII.e du.ru/
13 MeTtannnueckas CBsI3b . MeTamandecKkas bu6moreka [IOK
KpHCTAJUITMYECKas pelIeTKa. https://myschool.edu.ru/
bubnuorexa [JOK
14 Bonopozgas ek https:// mvschoLoII.edu.ru/
15 Enunas nmpupoga XUMHUYECKUX CBSI3EH bubmorera [IOK
https://myschool.edu.ru/
bubnuoreka [JOK
16 OpraHHieckie noimMepe! https:// mvschoLoII.edu.ru/
bubnuorexa [JOK
17 Heopraanueckue noaumMepsl httos:/ /mvschoLoII.e du.ru/
18 ["a3000pazHOE COCTOSIHUE BEIICCTRA. Et?:s?;;f/zgﬁoljl.oe Id<u.ru /
19 [Ipupoanbie razoobpa3Hbie CMeCH: BO3IAYyX U bubnunoreka [JOK
IIPUPOIHBIN ra3 https://myschool.edu.ru/
20 [IpencraBuTenn ra3000pa3HbIX BEIIECTB: BOJOPO/, bubnuoreka [IOK

KHUCIJIOPOJ, YITICKUCIIBIN a3, N3y4eHUEe UX CBOMCTB.

https://myschool.edu.ru/
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21 [IpencraBuTenu ra3000pa3HBIX BEIIECTB: aMMUAK, bubmuoreka [IOK
STUJIEH, U3YYECHHUE UX CBOWCTB https://myschool.edu.ru/
bubanorexa IHIOK
22 I1P Nel «Ilonmy4yenue u pacriozHaBaHHE Ta30B» »
https://myschool.edu.ru/
JKunkoe cocrosnue BemecTsa. Bona. XKunkue
23 KpHcTaIsl. MaccoBas 10JIsI paCTBOPEHHOI'O bubmmorexa [OK
p ’ p p https://myschool.edu.ru/
BEIECTBA.
bubmmoreka [{OK
24 JKecTKOCTE BOJBI M CIIOCOOEI €€ YCTPaHEHU S
a yerp https://myschool.edu.ru/
o5 TBepaoe cocTosiHUE BemecTBa. AMOPQHBIE bubnuorexa [JOK
BerecTBa. CocTaB BEIIECTBA U CMECEN. https://myschool.edu.ru/
26 JlucnepcHble CHCTEMBI bubnuoreka [IOK
https://myschool.edu.ru/
3aKOH IMOCTOSTHCTBA COCTaBa BEIIEeCTBA. PacdeTsl,
bu6mmoreka [IOK
27 CBSI3aHHBIE C MIOHITHEM «MacCOBast OIS DIIEMEHTA
https://myschool.edu.ru/
B BEIECTBEY»
3aK0OH IMOCTOSHCTBA COCTaBa BEIIEeCTBA. PacdeTsl,
bu6mmoreka [IOK
28 CBSI3aHHBIE C MOHIATHEM «MacCOBast OIS DJIEMEHTA
https://myschool.edu.ru/
B BEIIECTBEY»
29 O06o00meHNe 1 CHCTEMAaTH3aIHsl 3HAHUH 10 TEME bubnuoreka [JOK
«CTpoeHue BenecTBay https://myschool.edu.ru/
Bbubaunorexa LIOK
30 KP No2 o Teme «CtpoeHue BelecTBa» 1
https://myschool.edu.ru/
. Bbubaunorexa LIOK
31 AHanu3 KOHTPOJIbHOM paboThl Ne 2. »
https://myschool.edu.ru/
Tema 3. Xumnueckue peaxkuuu (174).
39 Knaccugukanus XuMHUECKUX peakluii B bubnuoreka [IOK

HeOpFaHI/I‘-IeCKOI‘/’I XHUMHH

https://myschool.edu.ru/
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33 Knaccudukarus XuMHIECKUX pEeaklui B bubnmoreka [JOK
OpraHUYeCKON XUMUHU https://myschool.edu.ru/

34 CKOpOCTh XMMHYECKON peaKIiuu Bubnuotexa LIOK
https://myschool.edu.ru/

35 OOpaTUMOCTh XUMHUYECKUX PEAKITUH. bubnuorexa [JOK
HeoOpatumsie peakiuu https://myschool.edu.ru/

36 OOpaTuMble XMMHUYECKHE peakuil. XuMuyeckoe bubnuorexa [JOK
paBHOBeCHE https://myschool.edu.ru/

37 Posb BOJIBI B XUMHUYECKUX PEAKITUSX brbmmorexa HOK
https://myschool.edu.ru/

38 DNEKTPOITUTHI ¥ HEAIIEKTPOJIUTHI bubamorexa [IOK
https://myschool.edu.ru/

39 DNEKTPOTUTHICCKAS TUCCOITUAITUS bubmorexa LOK
https://myschool.edu.ru/

40 ['uaponu3 HeopraHUYECKUX COCTMHEHUM bubamorexa LOK
https://myschool.edu.ru/

41 [M'uaponu3 opraHUYecKUX COCTMHEHUM bubamorexa LOK
https://myschool.edu.ru/

42 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B bubnnoreka [JOK
HEOPraHW4YeCKO XUMUHU https://myschool.edu.ru/

43 OKHUCIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKIINH B bubnnoreka [JOK
OPraHM4eCcKOr XUMHUH https://myschool.edu.ru/

bubnunoreka [JOK
44 IICKTPOIIN3 PACILIABOB https:// mvscholjl.edu.ru/

bubnunoreka [JOK
45 IICKTPOIIH3 PACTBOPOB https:// mvscholc_)ll.edu.ru/

46 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 110 TEME. bubmnorexa [IOK

https://myschool.edu.ru/
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bubmuoreka [JOK

47 KP Ne3 o teMe « XUMHUYECKUE PEAKIIAN)Y
peaxi https://myschool.edu.ru/
. bubnunoreka IHOK
48 AnHanu3 KOHTPOJIbHOM paboThl Ne2 nomorexa I
https://myschool.edu.ru/
Tema 4. BemecTtBa n ux cBoiicra (184).
bu6mmoreka [IOK
49 Knaccudukarus HeopraHuuecKux coeIuHeHN I
(uca P s https://myschool.edu.ru/
bubmmoreka [{OK
50 Knaccudukammsa opraHnyeckux CoeIMHeH
(uca P s https://myschool.edu.ru/
[Tomoxenne metamio B [ICXD .M. Menaeneena,
. bubmuorexa [JOK
51 cTpoeHus ux aroMoB. duznueckue CBOMCTBA
https://myschool.edu.ru/
MeTtaioB. CIIIaBhI.
59 XuUMHYECKHE CBOMCTBA METAIIJIOB KaK bu6moreka [IOK
BOCCTaHOBHTEEH. https://myschool.edu.ru/
bu6mmoreka [IOK
53 Koppo3sust meTaiuios
pp https://myschool.edu.ru/
ITonoxxenne nemerasnnos B IICXD JI.A.
bu6mmoreka [IOK
54 MemnneneeBa, CTpoeHUs UX aTOMOB. DU3UYECKUE
. https://myschool.edu.ru/
CBOMCTBA HEMETAJIJIOB
55 XUMHYECKHE CBOMCTBA HEMETAIIOB KaK bubnuorexa [JOK
OKHCIIUTENEH U BOCCTAHOBUTEIEH https://myschool.edu.ru/
bubnunoreka IIOK
56 KucnoTtel Heopranudeckue 1
https://myschool.edu.ru/
bubnuoreka IHOK
57 Kucnotel oprannueckue 1
https://myschool.edu.ru/
bubnuoreka IIOK
58 OcHOBaHMsI HEOPraHUYECKHE »

https://myschool.edu.ru/
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59 OcHoOBaHUS OPraHUYECKHE 1 bubnmoreka [JOK
https://myschool.edu.ru/

. bubnuoreka [JOK

. 1

60 Coumn. Knacenuicatmst coneii https://myschool.edu.ru/

61 XUMHYECKHE CBOMCTBA COJIEH 1 bubmmorera [OK
https://myschool.edu.ru/

62 I'enernueckas cBsi3b MEXKy KJaccaMH 1 bu6mmoreka [IOK
HEOPraHUYECKUX U OPraHUYECKUX COECINHEHUN https://myschool.edu.ru/

63 [IpaxTueckas padota Ne2 «Mnenruduxanus 1 bubnuorexa [JOK
HEOPraHWYECKHUX BEIIECTB) https://myschool.edu.ru/

64 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUHN 110 TEME 1 bubmiorexa HOK
https://myschool.edu.ru/

65 KonTpomsnas pabora Ne4 no teme «Bermiecta u 1 bubnuoreka [IOK
HMX CBOMCTBa» https://myschool.edu.ru/

. bu6mmoreka [IOK
66 AHanu3 KOHTPOJIBHOW paboThI 1 httos://myschool.edu.ru/

Tema 5. Xumusi B ;KU3HM 001ecTBa (24).

67 XuMHA ¥ HOBCEAHEBHAS KU3Hb YEJI0BEKA 1 bubmnorexa [IOK
https://myschool.edu.ru/

68 XUMHS ¥ IPOU3BOJICTBO. XHUMUS U SKOJIOTHUS 1 bubmmorexa [IOK
https://myschool.edu.ru/

OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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YYEBHO-METO/UYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

» Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AkunonepHoe oomectBo «M3matenberBo «IIpocBemenues

Xumus, 10 xkmace/ T'abpuensa O.C., OOmecTBoO ¢ orpaHHueHHON 0TBETCTBEHHOCTHIO «IPODA»; Axuimonepaoe oomectBo «M3aarenbeTBo
«IIpocsemenne»

* Xumus, 11 xmacce/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHU4eHHON 0TBETCTBEHHOCTHIO «[IPODAy; Akimonepnoe oomiectBo «M3aarenbeTBo
«IIpocsemeHnne»

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1. O.C.I'abpuenss, I'.I'.JIsicoBa «Xumus Meroaudeckoe mocodue — 6a30Bbii ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMHs B TeCTax, 3a/1a4yax, ynpaxHeHusx. 11 kmace» — M.: Ipoda,2023 r.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTpoapHBIE U TPOBEPOUYHBIE padOTHI K yueOHUKY». — M.: JIpoda,
2021 .

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: Hacronpnas kaura st yautensi».Yacte1-M.: [Ipoda, 2019 ron.

5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.Brenenckas «Xumus 11 xnacc: HactonbHas kaura s yaurtens». Yacts 2 — M.: [lpoda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemetos, N.I".OcTtpoymoBa «3agauun 1o XMMHUHU U CIOCOOBI Ux pemeHus» - M.: «Jlpoday», 2021rom.

7. B.I'. leancoBa «Xumus 11 kmacc noypounsie miansl o yaeouuky O.C.I"abpuensna, I'.I".JIsicoBoii» - Bonarorpam» Yuurtens 2018rom.
8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumun 11 xiaacey, - M.: Ok3amen, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoyMOB «XHUMHUECKHI SKCTIEpUMEHT B 1ikosIe 11 kimacen; - M.: JIpoda. — 2019 roa.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumust» 1 cailT 11 yuutens «5 uay Ha YPOK XUMHUNY

http://him.1september.ru Eaunas xomtekuus LIOP: TlpenmeTHas KoIeKust « X UM
http://school-collection.edu.ru/collection/chemistry EctectBenno-Hay4nbie skcriepuMenThl: Xumus. Komrekus Poccuiickoro
00111600pa30BaTEIILHOTO MMOPTAJIa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoi

http://www alhimik.ru Bcepoccuiickas oluMmaia MKOILHUKOB 10 XUMUHU

http://chem.rusolymp.ru Opranudeckasi XuMust: SJICKTPOHHBIN YUCOHUK JUIS CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBINH yIeOHHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHioHHast OJIMMITHAAA 10 XMMUH: TEIEKOMMYHHKAIIMOHHBIN 00pa30BaTeIbHBIH MPOEKT.



