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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenojgaBaHus y4eOHOTO MpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» s 10-11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISICTCS HEOThEMIIEMOM 4YacThio HX oOpa3oBaHHOCTH. OHO  CITYXKHT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO H
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B IMpOorpaMMe IO XUMHU C Y4€TOM clHeuu(UKd HAayKH XHUMUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MHUpE Kak O €AMHCTBE MPUPOJIbl U YEJIOBEKa, KOTOpoe (GOPMHUPYETCs B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha peLIeHue INI0OANbHBIX MPOOJeM YCTOHYHMBOIO Pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMus» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHuyecKoil xumuu. PopMUPOBAHNE TAHHOW CHCTEMbl 3HAHUMN
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce opraHmueckoil XUMHUU TOJIy4arOT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOUN pPEaKIUH.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCcKass XUMUs» OO0y4JaIOIIUMCS MPETOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
OOBSCHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYpOJOTHYECKUA ¥ TPUKIATHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIOKEHHH XUMUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3aJad. B menom conepkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPraHUYECKOTO M OPraHMYECKOTro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaroT (OPMHUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIEA0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IMTO3HAHUHU XUMHUH.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPAJUIIMOHHO Tpu3HAETcs (OopMUpOBAaHHE OCHOB XHMHYECKOM HAayKu Kak o00JiacTH
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTPE/IENICHUIO 1IEJIe N3YUeHUs IIpeIMEeTa SIBJISIETCS BIIOJIHE ONIPaBIaHHbIM.

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

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JIe)KAT KITFOYEBbIE MOHATHS,
(byHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHWS BEIIECTB U
XHUMHYECKAX PEaKIUi, HeOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENbHOCTH, CBA3aHHBIX C HaONIOJEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONI0/IEHneM TMpaBwil 0e301acHoro
00OpaleHus ¢ BEEeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MpOrpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMHU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMPENOJaBaHUW XWMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE coJepkaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIONIEr0 HE HAOOpOM 3HAHMM, a QPYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CHOCOO0aMH 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 1eNIU U 3a]]a4H, KaK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIlUsIX, CBSA3aHHBIX C BELIECTBAMH U UX PUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI NPUOOPETEHHs OIbITa
JeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJS OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIu3a y4eOHON U HAyYHO-TIONMYASpHOU HHPOPMAIIME XUMUYIECKOTO
COJIepKAHUS;



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

BOCIIMTAaHUE Y OOyJaomuxcs YOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHOIICHHS K NPUPOAEC U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHOMN o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus opranuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYECKUX COEIUHEHUI (cucreMarnyeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BEUIECTB M MaTepHallaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTaBUTENIM aJIKaHOB: (pU3MUeckue M XUMHUYECKHe CBOMCTBA (peakluMM 3aMelleHus |
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MIPE/ICTAaBUTENN aJKEHOB: (U3MUEeCKHEe W XUMHUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noauMepusanun). [lonydueHne CHHTETHUECKOTO KaydyyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKHil, KaTaTUTHUECKUii), muposu3. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojutekiuun «HedpTb» u «Yroaby, MoJenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




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

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHUE CBOWMCTBA (PEAKIMU C aKTHBHBIMHA METAJLIaMH, TaJIOTEHOBOJIOPOJaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoNI: CTpOCHHE MOJIEKYbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

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

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

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

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIIeHHE, OpOXKCHHE TIIFOKO3bI), HAXOXKIAECHHE B IPUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

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

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

Pacuérnbie 3amaun.

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

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

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



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

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

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — [TOJIMMEPU3aLUs U ITOJMKOHICHCAIHSL.

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

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIaccu(uKaluus, TEepUOJUYHOCTh, HaAOIIOJEHHE, U3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

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

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

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

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

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

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

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsipHas W TOJIApHasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



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

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

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

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

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XUMHUU. 3aKOH COXPaHEHMsI MACChl BELLIECTB, 3aKOH COXPAaHEHMsI U MPEBPAICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HA COCTOSIHUE XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

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

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCHEpPUMEHTAIBHBIE METOJIBI M3yUYEHHUs BEIIECTB M WX MPEBPAICHUN: JEMOHCTpAIUs
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETIEHUE CPEllbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJJIOB. AJUIOTPOIHUSI HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepona).

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

[IpuMeHeHne BaXXHENIINX HEMETAUIOB U UX COEIMHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoicTBa MeTaiwioB. CIUTaBbl METAIOB. DJIEKTPOXMUMHUYECKUUN PNl HaMpsDKEHUN
METaJJIOB.

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

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

DKCHEepUMEHTAIbHbIE METOJAbl HW3Y4Y€HHsS BEUIECTB M UX IMPEBPAILCHUI: HU3y4YeHHE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMOI€iCTBHE THUIAPOKCHIA ATIOMUHMS C PACTBOPAMH KHUCJIOT M IIEJIOYEH, KayeCTBEHHBIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

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

XuMHUSA U KU3Hb

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

[IpenacraBnenuss 00 OOMMX HAy4yHBIX MPUHIMIAX [POMBIIIJICHHOTO TOJTYYCHHS
Ba)KHEWIIIMX BEIIECTB.

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

XuMUsST U 3I0pOBbE YEIOBEKa: MpaBWIa HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MpPENapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kmacce oCyIecTBIAETCS Yepe3 MCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHUHTE3,  KilacCUpUKalusd,  MEPUOJUYHOCTb,  HAOIIOJEHHE,  HKCIEPHUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (U3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.

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

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

TexHnomnorus: XUMUYECKast MIPOMBILIJIEHHOCTb, MeTaJuLyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLUHMOHHBIX MaTEpUANIOB, 3JIEKTPOHHAs MPOMBIIIECHHOCTD,
HaHOTEXHOJIOTHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS OOYYarOUTUMHCS
porpamMm cpeaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).



HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IpOrpamMmM CpeaHero oomiero 00pa3oBaHus SIBISETCS CUCTEMHO-IEATEIbHOCTHBIHN ITOIXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOGHHS TpeAMeTa «XUMHUS» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHHS
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIEICHHUIO;

HaJIM4ue MOTUBALIUU K 00YyYEHHUIO;

LI€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHMH JIMYHOCTH HA OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCSl PYKOBOJICTBOBAThCSI B CBOEH AESATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYLIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
o0pazoBaHus;

HaJMuue TMPaBOCO3HAHMS HKOJIOTMYECKON KyJIbTYypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTbH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pE3Yy/IbTAaThl OCBOEHHUS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €AWHCTBE
y4eOHOM ¥ BOCIUTATENBHOM JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U UJ€ajJaMH POCCHUIICKOTO
IpaXIaHCKOTo 0O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAMHM M TMpaBUJIaMH TOBEAEHUS,
CHOCOOCTBYIOUIMMU TIpOIIECCaM CAMOIO3HAHMS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAaHOBJICHUS
JTUYHOCTH 00YyJarONTUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPa)KaloT cPOPMUPOBAHHOCTH
OMbITa TO3HABATEIbHOM M MPAKTHUUECKON JESITeIbHOCTH OOydYaloluXcs IO peanu3aluu
MIPUHSATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLMAJIbHBIX HOpPMax M IpaBWiIaX MEKIMYHOCTHBIX OTHOLICHHI B
KOJIJIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JESITENbHOCTU MPU CO3/aHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPH aHATN3€ PA3IMYHBIX BUJIOB y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOILLIEHHUSI K HCTOPHUYECKOMY M HAyYHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMUU;

YBOKEHUS K IPOILIECCY TBOPUECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHUMEHEHHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTIKEHUS HAyKH €CTh pPe3yNbTaT MJIUTENIbHBIX HaONIOICHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPYy/Ja YYE€HBIX U IPAKTHKOB;

MHTEpPECa M I[IO3HABATEJIIbHBIX MOTHBOB B IIOJIyYEHMHM M IOCIEIYIOIIEM AaHAIU3E
nHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTE€UECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEICHHUS;

CIOCOOHOCTH OLIEHMBATh CHUTYallMH, CBSI3aHHbIE C XWMHYECKUMHU SIBICHUAMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYSACh HAa MOPAJbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;



FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U MMPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBoro M Oe3omacHoro obpas3a >KU3HU, HEOOXOJAUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOrofieHus TpaBUJI OC30TIACHOTO OOpAIEHUSI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATEIHHOCTH,

MOHUMAHWS [EHHOCTH TMPaBWI WHIUBUAYAILHOTO M KOJUICKTUBHOTO 0€30TacHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUH M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYCCKHX 33Ja4 COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOGEeCcCHid pa3InyHOTO pojJia, B TOM YHUCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yiibTaTaM TPYAOBOH JeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBHAYATBHOW TpPaeKTOpPUH OOpa30BaHMUS,
Oymymie mpoeCcCuu M peaTn3anui COOCTBEHHBIX YKM3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTHY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TIPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU HCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEJ OKpYXKarollel HmpUpOJHOHN cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
JESITebHOCTH  JKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenudUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYXKaIoIIeM
MHpE KaKk O €IUHCTBE MPHUPOABI M YEIOBEKA, B TMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOW IMBWIM3AIMH: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BAKHOW POJM B CO3/IaHWM HOBOW 0a3bl MaTepHAbLHOM
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,



SHEPreTHYECKON, MUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIMHEI,
00ecrevYeHn! YCIOBHIA YCIENIHOTO TPY/la M SKOJIOTHUECKH KOM(POPTHON KU3HH KAXKIOTO YIeHa
0O0IIIeCTBA;

€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHHS JIIS
aHaJIM3a W OOBSCHEHUS SBJICHHUHA OKPYKAIOIIETO MHPA W TPOUCXOAANINX B HEM W3MCHEHUH,
YMEHHS JIelaTh 000CHOBAHHBIC 3aKTFOUCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMCIOIIHUXCS TAHHBIX
C TICJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO MCTIOIh30BaTh XUMHUUYECKUE 3HAHUS TSI PEIICHUS TTPOOIIeM
B PCATBHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIBCKON IEATEIIBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iuuHbiX cdepax mpodhecCHOHATBHOM
NESITEITEHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXIUCHUIUIMHAPHBIE
(MexTnpeaMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAKAIOIINE [IEJI0CTHOCTh HAyYHOUM KapTUHBI MUpa
U crieuu(puKy METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprus, sBJCHUE, MPOLECC, CUCTeMa, Hay4HbIN (aKT, MPHUHLHII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIel0BaHue, HAOMI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U APYTrHe);

yHHUBEpCalbHble  y4eOHble  JeHCTBUS (mo3HaBaTesbHbIE, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreunBaronie QGopMuUpoBaHHE (QYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOYyYaloOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4ueOHbIE ACWCTBHUS B I03HABATEILHOU U
COLIMANILHON MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH Y4eOHBIMH M03HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

OTIpEIeNATh LIEJN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTIKCHHUS,
COOTHOCHTH PE3YyIbTAThI ACSITEILHOCTU C TIOCTABICHHBIMU IENISAMU;

WCIOJIb30BaTh TPHU OCBOCHUU 3HAHWM MPUEMBI JIOTHYECKOTO MBINIJICHUS — BBIIENSTH
XapakTepHble TPU3HAKK TMOHSATHH W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KIacCU(UKAIIUY BEIIECTB U XUMHUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SBICHHUSIMH,



CTPOUTH JIOTUYECKUE PpACCYXACHUSI (MHIOYKTUBHBIEC, JAECAyKTUBHBIE, II0 aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMaTPUBAEMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKUE (3HAKOBBIE)
MOJIeN, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHYECKOH pEaKUud — TPU pPEHICHHHA Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METO/I0B HAYYHOI'O ITO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUI;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
U1 (GOopMHUPOBAHUS THIIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBbIX CYXKICHUI;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY ITOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB [TO3HAHUSI.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepatypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUYECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEMPOTHUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHBIE METOJbl IPU IOUCKE M OTOOpe
nHpopMalny, HeOOXOAUMO Ul BBIIIOJIHEHUS YUEOHBIX 3a/1a4 OIPEEeIEHHOTO THIIA;

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

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHYECKOH
uHbopManuel: NPUMEHATh MEXNpeAMeTHble ((pU3UUYecCKue W MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, PopMyIbl, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBiiaieHNe YHHBEPCAJIbHBIMU KOMMYHHUKATHBHBIMH J1eHCTBUAMM:

3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa U/WIN JAUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTENILHO  BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHUKAaMM TPU  BBINOJHEHHHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 PE3yabTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUI MTyTEM COTJIACOBAaHMS MO3UIUH B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMH.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHbIMH 1eHCTBUAMU:



CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii AJITOPUTM JICHCTBHI NMPU BBHIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH [JEATEJILHOCTH Ha OCHOBE CaMOAHAIM3a M|
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABIEHUA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHOW T'PAaMOTHOCTH, HEOOXOIWMOMW st
perieHusT TMPaKTUYECKUX 3alad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolinue
MOHATHS (XUMHYECKHUI 3JIEMEHT, aTOM, 3JIEKTpPOHHAs 000JI0YKa aTOMa, MOJIEKYila, BAJICHTHOCTb,
ANEKTPOOTPUIIATEIFHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaléHHas), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPOIbI, KHCIOPOJ U a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKAallhe B OCHOBE NOHUMAaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUHN, (PAKTOJIOTUUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEHUIIUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

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

chOpMUPOBAHHOCTh YMEHUU HCHOJIB30BAaTh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpalIéHHON) (GOpMyNl OpraHM4eCKUX BEIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIIM MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAATIEKHOCTh U3YYEHHBIX OPTaHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIme COeAUMHEHUN
(YrneBomopoipl, KUCIOPOA M  a30TCOAEpIKAIlhe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIE
COeIMHEHUs), TaBaTh UM Ha3BaHuA TOo cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOJIUTh TPUBUAIBHBIE HAa3BAHUS OTACNBHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (QEeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KHUCIIOTa, TIOKO3a, (hpyKTO3a,
KpaxmaJi, IeJITI0J103a, TJIULHH);



C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiectB A. M. ByrnepoBa asi 00bsSICHEHHSI 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 MEXKJIYy HUMHU yYpaBHEHUSIMU COOTBETCTBYIOIMX XMMHUYECKHUX 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(hopMUPOBAaHHOCTh 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, [[BETHbIC PEaKIMU OEJIKOB) B COOTBETCTBUU 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 [EATENbHOCTH B LEISAX COXPAHEHHS] CBOETO 3/0POBbA U
OKpYXarollel MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ONPENEIEHHBIX OpPraHUYECKUX BeUIeCTB, NMOHMMas cMbici mnokaszarens [I/IK, moscHaTs Ha
IIPUMEpPAX CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOTO BO3JEHCTBHS 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

[IpenMerHbie pe3ynbTaThl OCBOSHUS Kypca «OOmas W HEOPraHWYECKas XUMHUS)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpA, POJU XHMHH B IO3HAHUU SIBICHUW TPHUPOABI, B (HOPMHUPOBAHUU
MBIIUICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pelieHus: TMPaKTUYECKUX 3a/ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOLINE
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb
OKUCIICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XHMHYECKHUX  PEaKlHi, pacTBOpP, IJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS NUCCOLUAILNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJUTUYECKON AuccolManuu, nepuoauyeckuii 3akoH J[. M. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYICCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHN S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JIeXKAIIMe B OCHOBE IMOHWMAaHUSI TIPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHM,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BAYKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTAHABIMBATD
UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHSATHS MPH ONHUCAHUU HEOPraHHMYECKUX
BEIIECTB U MX MPEBPALLICHUN;

cOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XUMHUECKYI0 CHUMBOJUKY JJISI COCTaBICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMHUYECKMX pEaKIHMil, CHCTEeMaTHYEeCKYl0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BeEHICCTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, Herami€Has W3BeCTb, NMUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHHI ONpEAEsATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKIX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUIN KPUCTAIUTUNYECKOW PEHIETKH KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJIEKYJspHAsl, WOHHAs, METaJUIMYecKas), XapaKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMUIA,

chOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIICKHOCTh HEOPraHMUECKUX BEILECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIIacCy/TpymIe coelnHEeHUN (MPOCThie BEIIECTBA — METAILIbI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaThb CMBICT TepuoAnueckoro 3akoHa J[. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproanyeckoit cucteMbl XuMuueckux snemeHToB 1. U.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB U HX



COEMHEHUH MO nepuojaM U rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 351eMeHToB 1. U.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, IMOATBEPXKAATH CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJIy HEOPraHMYECKMMM BEIIECTBAMM C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

c(OPMHUPOBAHHOCTh YMEHHS KiIacCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY 3(PQeKTy peakuuu,
M3MEHEHHIO CTETICHEH OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aropa);

Cc(OPMHUPOBAHHOCTh YMEHHI COCTABJIATh YPABHEHHS PEAKLINN Pa3IMYHBIX THIIOB, OJHBIC
U COKpalll€éHHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, IOATBEPXKAAIONINE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACIO3HABATh ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOpPaX HEOPIaHUUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca 3TUX peaKLHii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

cOpMHUPOBAHHOCTh YMEHHUH XapakTepHU30BaTb XWMHUYECKHE IMPOIECCHI, JIEKAlIUE B
OCHOBE MPOMBIIIJICHHOTO MOJIYy4YE€HHUSI CEpPHOM KUCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTD
MpeacTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJIb30BAHUEM IOHSTUS
«MaccoBasi JIOJil BELIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MpPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACChl BELLIECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TEepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMEeHa, KayeCTBEHHbIC pPEeaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau nmo temaMm «Metamnely u «Hemeramib») B COOTBETCTBHHM C TMpaBUIAMH TEXHHKHU
0€30IaCHOCTH MpH 0OpAaIlleHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PYJIOBAHUEM, NTPEJICTABIISATh
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUIH COOTBETCTBYIOLIUX
peakuuii u GOopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XMUMHMUYECKYI0O HH(POpPMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeIcTBa MaccoBOM KOMMYHMKauuu, WHTepHeT u
APYTUX);

C(OPMHUPOBAHHOCTh YMEHUH COONMIOAATh TMpaBHJa SKOJOTHYECKU 1EJIecO00pa3HOro
NOBEJICHUsT B OBITY M TPYJOBOH JEATENbHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbS U



OKpYXKaIOLEeH ITPUPOJHON Cpellbl, OCO3HABATH ONACHOCTb BO3JECHCTBHS HA KUBBIE OpraHU3MBbI
OTpeIeIEHHBIX BEUIECTB, MOHUMAsi cMbIcT nokasarens [1JIK, moscHATs Ha mpuMepax CIoCOOBI
YMEHBUIEHUS U IIPEAOTBPALEHUS UX BPEIHOIO BO3ICHCTBYS HA OPraHU3M YEJI0BEKa;

JUIsL OOYy4YaloIIMXCsl ¢ OrpAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE MPHUMEHSATH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUIL  CIETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-
TOYEUHYIO cucteMy 0003HaueHuit JI. bpaiins ans 3anucu xuMuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nesn 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipeamer opraHUYecKOil XUMHH. https://academy-
1.1 Teopus cTpoeHUS OPraHUUECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coequnenuii A. M. bByrieposa Sele-4e24-ac02-efb16fad49f6a
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
[IpenenbHbIE YTI€BOAOPOABI — nttps://acaclermy-
2.1 KA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: nttps://acaclermy-
2.2 AUIKCHbL, KA CHbL, ATKHHbL 6 0 1 content.apkpro.ru/lesson/4038171e-
’ ’ 4158-4bd1-ae98-18dc1cfbh9399
https://academy-
2.3 ApOoMaTHYECKHE YrIIEBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
2.4 Hpupozbie HerotHkit 3 1 0 https://lesson.edu.ru/04/10
yIIEBOJIOPOIOB U UX MepepaboTka
Hroro no paszneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
3.1 Cniuptel. @eHon 3 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c¢18b-

7440-4b6f-bf84-c04fad71694f

Anbrerunbl. KapOOHOBBIE KUCIIOTHI

https://academy-

3.2 Crossie >up: 7 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 VYriaeBoas 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Wroro mo pazueny 13

Pa3znea 4. A3orconepskamue oprannyeckue coeIuHeHus

https://academy-
4.1 AMUHBL. AMMHOKHUCIIOTHI. benkn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazgeny 3
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayayku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro mo pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoueckas cucTeMa XUMHUECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J. . Menaeneera
1.2 XUMHUYECKUE PEaKIIuU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOFHHE Bemmectna. WHOr00bpasHe 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro mo pasueny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckast Xumusi
2.1 Mertaist https://lesson.edu.ru/04/10
2.2 Hewmerasr https://lesson.edu.ru/04/10
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 0 0 httos://lesson.edu.ru/04/10
BEIECTB
HWtoro mo pazaeny 17 https://lesson.edu.ru/04/10
Pa3pen 3. Xumus u ;KU3HL
3.1 XuUMUsI ¥ KU3HB 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




YYEBHO-METOJNYECKOE OBECHHEYEHUE OBPA3OBATEJIBHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumus, 10 knace/ I'abpuensia O.C., OctpoymoB N.I'., CniagkoB C.A., AKIIOHEpHOE 00IIECTBO
«M3narensctBo «lIpocremenne»,2023 r
Xumus, 11 knace/ T'abpuensia O.C., Octpoymos N.T'., CiagkoB C.A., AKIHOHEPHOE 00IIECTBO
«U3narensctBo «lIpocBemenue»,2023r.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

INa6puensu O.C., OctpoymoB W.I'., Xumus. 10 knacc. ba3oslii ypoBeHb. MeToanueckoe
nocobue 2023

IMa6puensu O.C., OctpoymoB N.I'., Xumus. 11 knacc. bazosiii ypoBeHb. MeToanueckoe
nocobue 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azeta «Xumus» u cailt 1uig yuurens «5 uay Ha ypoK XUMUN
http://him.1september.ru Equnas xomnekmus [LIOP: [IpenqmeTnas kommekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekmus Poccuiickoro o0meo0pa3zoBare»HOTO IopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anmux6epoBoii

http://www alhimik.ru Bcepoccuiickast onuMIinaia mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMusi: SJICKTPOHHBIA YUCOHUK ISl CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: SJICKTPOHHBIN ydeOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUTSIK: XUMHS

http://www.chemistry.ru JluctaniimonHast OJIMMIIHA A TI0 XUMHH: TEJICKOMMYHUKAITHOHHBIN
00pa3oBaTeIbHBIN TPOCKT
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