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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 pe3ysibTaTaM OCBOCHHUS (enepalabHON 00pa3oBaTEebHON MPOrpaMMBbl CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAMMBbl, U OCHOBHBIX IOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHMHH, K OIpPEIeNICHHIO O0Imei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO 00pa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMuueckoe o0pazoBaHue 00y4aroIUXcs HA YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHATIBHOM )KU3HU OOIECTBA, a TAKXKeE C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JaHUU HOBOM 0a3bl MaTepualbHOW KyibTypbl. OHa BHOCHUT CBOIl BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOI'O COCTABa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbI0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCJIOBHEM YCHELIHOIO Tpyda U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)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 O00ECIeYyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuasia U OO0YCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWKM Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX U DIJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue cHOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOTO 00IIero 0oOpa3oBaHUs TNEPBOHAYAIBHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCcKass XUMUsS» OOyUJaIOIMMMCS TPEIOCTABISAETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIHUX 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
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUN XUMHUH, MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
VMHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3aJad. B memoM coxepkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTb MPUPOIHBIX 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, ChIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUaJIoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaroT (OPMHUPOBAHHE YHHBEPCAJIbHBIX YYEOHBIX JEHCTBUHN, UMEIOIIHX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHusi XMMUHU KaK Ha YpOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPAJUIIMOHHO Tpu3HAETcs (HOpMUPOBAHME OCHOB XHMHUYECKOM HayKHm Kak OOJIacTH
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTPEJIENICHUIO LIEJIeH N3YUEHUs IIpeIMETa SIBJISIETCS BIIOJIHE ONIPAB/JIAHHBIM.

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

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPUHM XHMHH, OCBOCHHME S3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAAX IMO3HAHUS BEUIECTB U
XHUMHYECKAX PEaKIUi, HEOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSICHEHUEM XHMHUYECKOTO JKCIEPUMEHTa, COOMI0IEHHeM TMpaBuwil 0e30MacHoOro
00OpaleHus ¢ BEeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHUCTeMe cpemHero ooOmero ooOpasoBaHus. CeromHs B TNPENOJaBaHUW XUMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTEeHHE MPAKTUUYECKOW KOMIIOHEHTE coJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIONIET0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON >KU3HU JJISl PelIeHus
MPAKTUYECKUX 3aau.

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

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWUU XUMHH, a TAaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATENBHBIX HHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKHX CHOCOOHOCTEH
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JJIsl IOWCKA U aHalu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH 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,

BOCIMTAaHUE Y OOyJarommxcss YyOekIEHHOCTH B TYMAaHHUCTHYECKOW HAINpPaBICHHOCTU
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHOIICHHS K TPHUPOJE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHON o0sacTn «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).

COIAEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHMYECKASA XUMMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHU

[Ipeamer opraHnyeckoi XMMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUYECHHUE B NOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuaioB. Teopus CTpoeHHs OpraHndeckux coequuennii A. M. bytneposa,
e€ OcHOBHBIE MoyokeHUs. CTpyKTypHble (OPMYIIBI OpraHMYECKuX BellecTB. ['omosorus,
n3oMepust. XUMHYECKasi CBA3b B OPraHUYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu  OpraHudeckux  BemlecTB.  Homenkiartypa
OpraHMYECKUX COEOUHEHHH (cucreMaTuyeckas) M TpHUBHAJIbHbIC Ha3BaHUS BaKHEHIIMX
MPEACTABUTENEH KJIACCOB OPraHMYECKUX BEILIECTB.

OKCHEepUMEHTAIbHbIE METOAbl U3YYEHHUs BEIIECTB M HX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3laMu OpraHMYecKuX BEUIECTB M MaTepHallaMi Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HaOIIOJIeHWEe U OMNHCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALIEHUIO OPraHUYECKUX BEIECTB MPU HArpeBaHu! (IJIaBjieHre, OOYTIIMBAHUE U TOPEHHUE).

YraeBogopoanl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHH pAln. MeTaH M 3TaH — MpocTeiline
MPEJICTABUTENIM AaJIKaHOB: (pU3MUecCKHe M XUMHYECKHE CBOWCTBA (peakiuu 3aMelIeHUs U
TOpPEHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHUE U TPUMEHEHUE.

AJNKeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAfl. DTWIEH U MPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJIKEHOB: (DM3MYECKHEe M XUMHUUYECKHE CBOMICTBAa (peakiuM TUAPUPOBAHMS,
rajJloreHUpPOBAHUS, TUIPATALIUH, OKUCIEHHS U TIOJIMMEpHU3alu1), OJy4eHHe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetmnOyraauen-1,3: cTpoeHue, BaKHEMIIME XUMHUYECKUE
cBoiicTBa (peakuus noaumepusanun). [losydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psia. AIETUICH —
MPOCTEHIINI MpeACTaBUTENb AIKHMHOB: COCTaB, CTPOCHME, (PHU3NYEeCKHe U XUMHUECKHE CBOMCTBA
(peakuuy ruipupoBaHus, rajloreHUpOBaHus, 'UApaTallii, TOPEHH), IOJyIEHUE U IPUMEHEHHE.



Apensl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME W XUMHYECKHME CBOWCTBAa (peakuuu
raJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHUE U NPUMEHEHHE. 101yon: cocmas, cmpoeHue,
Qusuueckue u XumuuecKue c80UCMEa (peakyuu 2ai02eHUPOSAHUS U HUMPOBAHUsl), NOJyUeHue U
npumernenue. TOKCHUYHOCTb apeHOB. l'eHeTHueckas CBSA3b MEXKAYy  YIVIEBOJOPOAAMH,
MPUHAUIEKAITUMU K Pa3JIMYHbIM KJIaccaM.

[IpupoHBIE UCTOYHHUKH YTIEBOJIOPOJOB. [IpuponHBINA ra3 U MONMyTHBIE HEPTSIHBIE Ta3bl.
Hedptp u e€ mnpoucxoxaenue. CrocoObl mepepaboTKi HE(TH: TEpEeroHKa, KpPEKUHT
(TepMHUECKU, KaTaTUTHUECKHil), mupoam3. [IpoaykTsl mepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOLyKThI €ro nepepaboTKu.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJIEHUE C
oOpa3lamu MmjiacTMacc, KaydykoB U pe3uHbl, KoJutekiuu «HepTs» n «Yroae», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB M TaJOr€HONpPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKON pPabOThI:
MOJIy4Y€HUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, oObEMa, KOJMYECTBA
HCXOJHOTO BElIIecTBa WJIM NPOAYKTa peaklUuu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIINHN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOEHHUE, (U3NYECKue U
XMMHUYECKHE CBOMCTBA (peakUuu C aKTUBHBIMU MeETaJlJlaMH, T'aJOT€HOBOJOpOJIaMH, TOPEHHE),
npuMeHeHue. BonopoiHeie cBSA3M MEXIy MOJIeKyJamMu cnuproB. JlelicTBUe MeTaHoJa U 3TaHOJIa
Ha OpPraHu3M 4YeJIOBEKA.

MHoroaToMHble CHUPTHL. ODTUJICHIJIMKOJIb W TIWLEPUH: CTPOCHHE, (uznueckue u
XMUMHYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIEIOYHBIMU METaNIaMHi, Ka4eCTBEHHAsI peaKius Ha
MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M uejoBeka. [IpuMeHeHHWe TiulepuHa |
STUJICHTJIUKOJIS.

@DeHon: CTpOeHHE MOJIEKYJbl, (QU3MYecKhe U XUMUYeckue cBoiicTBa. ToOKcHYHOCTH
¢denona. [Ipumenenue genora.

Anbnerunpl U kemouwvl. DopManbAeTui, aueTAIbICTUI: CTPOEHUE, (PHUIUUYECKHE U
XMUMHYECKHUE CBOWCTBA (PEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAaU€CTBEHHBIC DPEaKIIHH),
MOJIy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTHL. MypaBbHHASI U YKCYCHAsl KUCIOTBI:
CTpoeHue, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBA, 00IIME AJIs KJlacca KUCIIOT, PeaKIus
sTepuduKanum), MoJydeHHe U mnpuMeHeHue. CTeapuHOBass M OJEHMHOBAas KHUCJIOTHI Kak
MIPEJICTAaBUTENH BBICIINX KapOOHOBBIX KUCIOT. Mbllla KaK COJH BBICIINX KapOOHOBBIX KHCIOT,
HX MOIoLIee JeHCTBHE.

CrnosxHble 2pUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupoB. bruosornueckas posib KHpPOB.

VYTraeBoJipl: cocTaB, KiIacCU(pUKaLUs yriieBoA0B (MOHO-, IU- U MoJucaxapubl). ['oko3a —
IPOCTEHIINI MOHOCAaXapHuJl: OCOOCHHOCTH CTPOEHHSI MOJIEKYJbl, (PM3MUYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumozelcTBue ¢ ruapokcugoM Meau(ll), oxucieHne amMMHayHBIM PAcCTBOPOM
okcuna cepebpa(l), BoccTaHOBIIEHHE, OpOXKEHHE TJIIOKO3bl), HAaXOXAEHHWE B MPUPOJE,
pUMeHeHHe, Ouosoruueckas poiib. @orocunre3. PpyKTo3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nemnonosa kak nNpupoasbsle noaumepbl. CTpoeHne Kpaxmaiaa U LEJUTII03bI.
dusnyuecKue U XMMUYECKHe CBOMCTBA KpaxMaia (TUAPOJIN3, KAUeCTBEHHAs! PEAKIU C HOJIOM).



OKCIepUMEHTAJIbHBIE METOJbl W3Y4YEHHs BEIIECTB M MX NPEBpALICHUI: MPOBEACHUE,
HaOroIeHNe W ONHMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakuuy OJHOATOMHBIX CHUPTOB (OKHUCIeHHE 3TaHojia okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
CIUPTOB (B3auMoAelcTBUE IuMLepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerunoB (oxucienue
aMMHUAYHBIM pacTBOpoM okcuga cepeOpa(l) m rugpokcumom memu(ll), B3ammopeiicTBue
Kpaxmaja C HOJOM), MPOBEJACHUE MPAKTHUUYECKOM paldOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBHI.

Pacuérnele 3amaum.

Bblunicnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, oObEMa, KOJMYECTBA
HCXOJHOTO BElIeCTBa WJIM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcozepKale OpraHn4eckie CoeqMHEHMUSI.

AMUHOKUCIOTBI Kak aM(QOTepHble OpraHuyeckue coenuHeHus. @Pusznyeckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHUCIOT (Ha mpuMmepe TIiMLuHA). buonornueckoe 3HaueHue
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYJISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPyKTypa OenkoB. XHUMHUYECKHEe CBOICTBa OENKOB: THUIPOJIM3, JeHATypauus,
KayeCTBEHHbIE PEAKIINH HA OETKH.

DKcrepUMEHTAIbHBIE METOJIbI M3YYeHUS! BEIIECTB M UX MpeBpalleHHil: HaOmtoJaeHue U
ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OENKOB IpU HarpeBaHUH, LIBETHBIE
peakiuu 6eIKOB.

BrbicokomoiiekyJIsipHbIe COeTMHEHH S

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALH, CPEeOHsAs MoJyeKyilspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

DKCIepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB W MX MpEBpAlllEHUI: 03HAKOMJICHHE C
oOpa3amMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyYyKOB.

MesxnpeaMeTHbIE CBSI3HU.

Peanuzanus MexnpeaMeTHBIX CBS3€i NMPU M3ydeHUM Oopranudecko xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU ISl OTJICNIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHS: SBJICHHE, HAy4HBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHauu3, CHHTE3, KiIaccupuKalusa, TM[EePUOAUYHOCTb, HaONIIO/IEeHuEe, HW3MEpEeHue,
AKCIEPUMEHT, MOICTTUPOBAHUE.

®du3zuka: MaTepusi, SHEPTUs, Macca, aToM, EKTPOH, MOJIEKYJa, SHEPIeTHUECKUN YPOBEHB,
BEIIECTBO, TeJO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PHU3NYECKHE BEIUYUHBI U CIUHUIIBI
WX U3MEpPEHUsl.

buonorus: kmerka, opranusm, Ouocdepa, oOMEH BEUIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YIIIEBOIbI, XKHUPHI, (PEPMEHTBHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TTOJIE3HbIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHosorHs: MUIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOTO MUTaHMS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE NpEnapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC



OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teoperudyeckne 0OCHOBbI XMMHHU

XuUMHUECKUH »reMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs 000JIOYKA.
DHepreTUyYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHask KOH(PUTYpaIus aTOMOB.

[lepnoguueckuit 3axkoH u Ilepmoguueckas cucrema xumudeckux anemeHntoB . H.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHUX
anemenToB JI. V1. MenzaeneeBa ¢ COBpEMEHHON TEOpPHUEl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 Tpynnam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. Buabl XMMHUYECKOM CBsI3UM (KOBaJEHTHas
HEMnoJIApHasi U TOJIsipHasl, MOHHAasA, MeTajuinueckas). MexaHn3mbl oOpa3oBaHMsI KOBAaJECHTHOMU
XUMUYECKON CBsi3U (OOMEHHBIN M JOHOPHO-aKIENTOpHBIN). BomopoaHas cBsa3b. BajgeHTHOCTD.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKucaeHus. OHbI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa
BeIIeCTBA. THUIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUTMYECKOMN PEIIETKH.

[Tonatue o qucnepcHsIX cucreMax. MICTMHHBIE M KOJIIIOWAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranmueckux coendHeHuid. HomeHkaTypa HEOpraHWYECKHUX
BellecTB. ['eHeTnYecKass CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAIICKANMUX K PATUYHBIM
KJIacCaM.

Xumudaeckas peaknusa. Kiaccudukanus XUMHUYECKHUX pEAKIUid B HEOPraHMYECKOW |
OPraHMYEeCKON XWUMHH. 3aKOH COXPaHEHUs] MACChl BEIIECTB, 3aKOH COXPAHEHUs U NPEBPAILCHUS
SHEPIrUU MPU XUMUYECKUX PEAKLIMSIX.

Ckopocth peakiuu, €€ 3aBUCHMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMble pPEaKIHU.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSHUE XMMHYECKOTO PAaBHOBECHSI.
[Tpunmun Jle [latense.

DnexTponuTtHueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KUCIIAs, HEUTpalbHas, IEJIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC PEAKLIUH.

OKCHEpPUMEHTAIbHBIE METOJIbl M3YyYEHHUs BEUIECTB M HUX IPEBPALICHUN: JEMOHCTpPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3yueHue
MoJeNiell KPUCTAINIMYECKUX pelETOK, HAOMIOJeHHe W ONHCAHHME JIEMOHCTPAIMOHHBIX U
1abopaTOpPHBIX OIBITOB (pa3jokKeHHe MEePOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIpENIeJIEHUE Cpellbl PAaCTBOPOB BEILIECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
HMOHHOTO OOMEHa), IpOBEAECHUE MpaKTHUeCKOW paboThl «BiusHUEe pa3iauyHbIX (PAKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEAKIIUN.

Pacué€rneie 3amaun.

Pacu€rbl 10 ypaBHEHNAM XMMHYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM NIOHSTHS «MAcCOBast JOJIS BEIIECTBAY.

Heoprannuyeckasi xumus



Hemeramnbl. Ilomoxxenue HemetrassioB B [lepuoanueckoil cucTeMe XUMHUYECKHUX
anementoB JI. M. MenzaeneeBa W 0COOCHHOCTH CTpoeHHs atoMoB. Dusnuueckue CBOICTBa
HEMETAJIOB. AJUTOTPOIIUS HEMETAUIOB (Ha MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XVWMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COECIMHEHUM.

Mertaiel. [lonoxkenue metamioB B [leproauyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000J0UYEK aToMOB MeTayioB. OOmiue
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBBI METAIJIOB. DIEKTPOXUMHUYECKUN DA HANpsHKEHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWUM, Kalud, KaJbIMH, MarHuw,
ATIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHHI.

O61ue crocoObl Noay4YeHus MeTauioB. [IpruMeHenne MeTamioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U WX TMPEBpAlEHUN: H3ydeHUE
KoJuleKuuu «MeTayuibl M CIUTaBbI», OOpa3IlOB HEMETAUIOB, PEIICHHE JKCIEPHUMEHTATHHBIX
3aMa4, HaONIOJACHWE W  ONHWCAHWE JICMOHCTPAIMOHHBIX W JIaOOPAaTOPHBIX  OTIBITOB
(B3aMMOICCTBUE THUAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHCJIOT W IIEJIouYeld, KauyeCTBEHHBIC
peaKkIy Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 006ecTiedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pazBuTUM MeauluHbl. [loHSATHE O HAy4YHBIX METOJAaX IIO3HAHUS BEIIECTB U XUMHUYECKHX
peaKIui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIY4EHHUS
BAYKHEHIIINX BEILIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: BaKHEHIIHME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacku, CTEKIIO, KepaMHKa, MaTepHalibl IJsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAJIbHBIE yI00pEHUSI.

XuMHUsA ¥ 3[0pOBbE 4YeNOBEKAa: MpaBHUIia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
npaBuiia 6€30MacHOTO UCTOIB30BaHUS MPENapaToB OLITOBOM XUMUU B TIOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHUH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsSETCS Yepe3 UCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMU JIs OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (akT, THUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTe3,  KilacCUpHUKaius,  MEePHOAUYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIL,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUIl YpOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBA, (GU3NYECKUE BEIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.



buonorus: kieTka, OpraHusM, 3KOCHCTEMa, OHocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHomorus::  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, MUIIEeBast
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOy4arOIIMMUCS
porpaMM CpeaHero oO0Iero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTroanueckoii OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX Ppe3yJIbTaTOB OCBOCHHUS
MpOTrpaMM CpeJHETo 00IIero 00pa3oBaHus SBISETCS CHCTEMHO-/IEATEILHOCTHBINA MOAXO0I.

B cooTBEeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJOM B CTPYKTYpE JIHYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS TMpeaMeTa «XUMHUS» Ha YPOBHE CpeaHero oOIero oOpa3oBaHUS
BBIJICJICHBI CIIEAYIONINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCHUUCKONW TPaXKTAHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEICTICHHUIO;

HaJU4Yre MOTUBAIIUU K OOYUYCHHIO;

IIeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHHX YOEKIIEHUW JIMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH JIEATEIHLHOCTH
IIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIMMH IEJIOCTHONH CHCTEME XHUMHUYECKOTO
o0paszoBaHUs;

HaJU4he TMPAaBOCO3HAHMS DSKOJOTUYECKOW KYJIbTYPhl M CIOCOOHOCTH CTaBUTh MW M
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUsS» JOCTHTAIOTCS B CIMHCTBE
yu4eOHOM M  BOCHUTATENBHON JEATENHHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€aJaMH POCCHUIICKOTO
TPaKJIAHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU M TIPaBUJIAMH IOBEICHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE pEe3yAbTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» OTPaXKaloT cPOpPpMHUPOBAHHOCTH
OTIbITAa TIO3HABATENBHOM M TPAKTHUECKOW JESITeIhbHOCTH OOydYaloIIUXcs IO peann3aluu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM UHCIIE B YaCTHU:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HaHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABJICHHUSI O COLMAIbHBIX HOPMAax M TMPaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHHA B
KOJIICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITEILHOCTH MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHnn y4eOHbBIX U MO03HABATENBHBIX 33144, BEIIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH NMOHMMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPY aHATTN3€ PA3JINYHBIX BUJIOB YIeOHOU JEATEIHPHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIICHHUS K HMCTOPHYECKOMY W HAYYHOMY HACIEIAHIO OTECUECTBEHHOMN
XUMHHU,

YBOKEHHS K IPOIIECCY TBOPUYECTBA B O0JACTH TCOPUU M IMPAKTHYCCKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTVDKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOUCKOB, IOCTOSTHHOTO TPY/Ia YIEHBIX H MMPAKTUKOB;

WHTEpeca ¥ I[03HABATSIIBHBIX MOTHBOB B TMIOJIYyYCHUH H TOCIEAYIONIEM aHaJIHM3e
WH(OPMAIIAN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKUMH SBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYICh HAa MOPATHHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJICHHWE W TIOCTYIIKHM CBOWX TOBApHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHMs TICHHOCTEW 370pOBOTO W 0€30MacHOro o0pas3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PHM3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOIO/IeHNsT TPaBWJI OE30IMMaCHOTO OOpaIlleHusT C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
YKU3HU U B TPYIOBOM JIEATEIHHOCTH;

MMOHMMAaHMsI IICHHOCTH TMPAaBWJI WHIWBUIYAJILHOTO M KOJUIEKTHBHOTO 0O€30TIaCHOTO
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJICACTBUN W HENPHUATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AJKOTOJIS,
HapKOTUKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKOHN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHUE€ B PEIICHWW IPAKTUYECKUX 3a1ad COIHAIBHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOecCHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHECHHS TIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYATbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieit mpodeccu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 00IIeCTBA;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00aLHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHUS YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TTPUPOTHON U COLIMATTBHOM CPEIbI;

OCO3HaHHUS HEOOXOAMMOCTHU HCIIOIB30BAHMS JOCTHKEHUN XUMHH IS PELISHUST BOIIPOCOB
paIMoOHAaIBLHOTO MPUPOAOTIONE30BAHUS;



AKTUBHOTO HENPUATHUS JICUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIECH MPUPOIHOM CpEXE,
YMEHHUsI MPOTHO3UPOBATH HEOJIArONpPUATHBIE SKOJOIMUECKUE IOCIEACTBUS IPEIIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yus PA3BUTOrO SKOJOIMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KyJbTYphl, OIbITA
JEATENBHOCTH  JKOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
MO03HABATEIBHON, KOMMYHHKATHBHON M COIIMAIBLHON MPAKTHUKE, CIOCOOHOCTH M YMEHUSI aKTHBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAY4YHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOLLIECTBEHHOW MTPaKTUKU;

MOHUMaHMs cHnequpuKd XUMUM Kak HayKHd, OCO3HaHMs €€ poiu B (HOpMHpPOBAHHUH
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYXKaIOLIEM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B INO3HAHWH IIPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpodsieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOESKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJI COBPEMEHHOM LMBUIIM3ALUU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEHICHUH II00abHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTUYecKOoM, MUIIEBOW M HKOJOTMYECKOM Oe30IacHOCTH, B Pa3BUTHM MEAWLIMHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPyia M SKOJIOTMYECKH KOM(POPTHON JKU3HHM KaXKIOTro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIOJb3yeMBbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHaIM3a U OOBSACHEHHUs SIBJICHUI OKPYXKAIOLIEro MUPA M NMPOUCXOAAIUX B HEM H3MEHEHUH,
YMEHUs AeaaTh 000CHOBAHHbIE 3aK/IIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS JaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIS PELICHUs Tpo0iemM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

HHTEpPEca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEepbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTSAM Tpylda B pasiuuyHbiX chepax npodeccnoHaIbHON
JESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHUS Y4eOHOro mnpenMmera «XuUMUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCA MEXAUCIUILINHAPHBIE
(MeXnpeaMeTHbIe) 00LeHaYYHbIE TIOHATHUS, OTPAKAIOIIHNE LIEIOCTHOCTh HAYYHO U KapTUHBI MUpa
U cnery@uKy METoJI0B MO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SABJCHHUE, MPOLECC, CUCTeMa, HAay4yHbIH (aKT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHNe, U3MEpEeHHe, IKCIIEPUMEHT U JIpyrue);

yHUBEpCajJbHble  y4eOHble  JeiicTBMs  (TO3HABaTelbHbIE,  KOMMYHUKAaTHBHBIE,
peryiasTuBHbIe), obOecreunBarone (GopMupoBaHHe (QYHKIHMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yYaromuxcs;



CIIOCOOHOCTh ~ OOYYalOIIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTHHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS B IO3HABATECIBHOW U
COLIMAJIbHON ITPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJISTHBHBIMU JICHCTBUSMU.

OByaieHHe YHHUBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPEICIIATh IEIN JEATSIHbHOCTH, 3a7aBas TNapaMeTpbl U KPUTEPUH HX JIOCTHKCHHS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU IIEJISIMHU;

WCIOJIb30BaTh TPH OCBOCHWUW 3HAHWA MPHEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TIOHSITHS TSI 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATH OCHOBAHUS M KPUTEPHUH IS KTacCU(DHUKAIIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3H MKy H3yIaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXJCHHsS (MHIYKTUBHBIC, JCIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SBJICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSATH B MPOIIECCe MMO3HAHUS, UCIOJIb3YyeMble B XHMHH CUMBOJIMYSCKUE (3HAKOBBIC)
MOJIENH, TPEe0OPa30BHIBATh MOJICHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHE XUMHUYECKOW PEAKIHUH — TPU PEIICHHH Y4eOHBIX
MO3HABATENBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKHUX PEAKITUH.

2) 60a30BbI€e HCCJIEA0BATEAbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMMO3HAHUS BEIIECTB U XUMUYCCKUX PEaKIIHi;

dbopmyaupoBaTh €M W 3aJa4d  WCCICAOBAHMS, WCIOJb30BaTh IIOCTaBICHHBIC H
CaMOCTOSITEIPHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JUTsi POPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABMIBHOCTH BHICKA3bIBAEMBIX CYXKICHUH;

BJIAJIETh HABBIKAMU CAMOCTOSATEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYCHHYECCKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJOM IPOIECcca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHPOBATH OOOOIIEHHUS W BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpPOAETaHHOU
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHON JesSTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33J1ay, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAM3UPOBaTh HWH(MOPMALIMIO PA3NUYHBIX BUIAOB U (HOpPM TPEACTABICHUS, KPUTHUECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U TMPHUMEHSTh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
nHhopManuy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIBbHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIONBb30BaTh HAYYHBIH SI3bIK B KadyeCTBE CpEACTBA TNpU pPadOTEe C XUMHUYECKOH
uHbOpMalMell: NPUMEHATh MEXMpeAMETHbIe ((PU3UUYecCKue M MaTeMaTHYeCKHe) 3HAKUu U
CHMBOJIBI, GOPMYIBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OgBiajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH J1eliCTBUSIMU:

3aJaBaTh BOIPOCHI TI0 CYIIECTBY OOCYXJTaeMOi TEMBI B XOJ€ AMAajora W/Win AUCKYCCHUH,
BBICKa3bIBaTh HJIH, (OPMYIUPOBATh CBOMU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEeI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB IMO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpU  BBINOJHEHUM XHMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW padoThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peainzanuu y4eOHOTO MpoeKkTa M (HOpMyIUpOBAaTh BBIBOJBI MO pe3yJabTaTaM IpPOBEAEHHBIX
HCCIIEIOBAaHUH IMyTEM COTJIACOBaHMSI MMO3ULIUHI B X0/1€ 00CYX/IeHUsI 1 0OMEHA MHEHUSIMH.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISTH CBOIO MMO3HABATENbHYIO NEATEIbHOCTD,
ompezenss e€ LUeNu U 3a/a4d, KOHTPOJIUPOBaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ AEMCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(pHEeKTUBHBIN CIOCOO UX PEIICHUs C YYETOM MOJyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTH HAa OCHOBE CaMOAHalIW3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XMMUsD OTPaXaroT:

chOpMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISIOUIEH €CTeCTBEHHO-
HAay4yHOM KapTUHBI MHUpPA, POJM XUMHUHU B TMO3HAHUU SIBICHUM HpHUpOnbl, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIne
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTomMa, MOJIEKYJa, BaJIEHTHOCTD,
AIIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIApHAs Macca, MOJSPHBIH 00BEM, YIIEpOIHBIH  CKEJNeT,
(GyHKIMOHATBHAS TPYINA, paguKal, H30MepHs, W30MEpbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
YIJI€BOJOPOIBI, KHCIOPOA U a30TCOAEPIKAIINE COSAUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHUYEeCKHX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKalllue B OCHOBE NMOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJb30BaHUH BaKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JeATENBbHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOILIME OHATHSI IIPH ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPTAHUYECKUX COCTAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIlEHHOM) (OpMyJT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMUYECKUX PEaKLMUH, U3rOTaBIMBATh MOJEJIN MOJIEKYJI OPraHMYECKHUX BEILECTB
JUI WIUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBy M CTPOCHHUIO K OINpEeneN€HHOMY KIAcCy/Tpylre COeAWHEHHH
(YyrieBonopoJipl, KUCJIOPOJ M  A30TCOJAEpXAIUE COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCJIMHEHUS), JaBaTh MM Ha3BaHHWA N0 cucremarndeckoi Homenkinatype (IUPAC), a rtakxe
MIPUBOJIUTh TPUBUAIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, MPOIMIIEH,
alleTUJIeH, STWIECHIJIUKOJb, TJIULEPUH, (PEeHON], (QopMaibIeruj, aleTaibAeruja, MypaBbHHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTE€apUHOBAs KHUCIIOTa, TJIIOK03a, (PpPYyKTO3a,
Kpaxmal, IeJUT0JI034, TJINIUH);

c(OpPMUPOBAHHOCTh YMEHHS OMNpPEAETATh BUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHMH XapaKTepu30BaThb COCTaB, CTpOe€HHE, (U3NYECKHE U
XMMHYECKHE CBOWMCTBA TUITUYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(meTtaH, aTaH, ATWICH, MPONWICH, aleTwieH, OyramueH-1,3, merunOyraamen-1,3, OeH3o,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, INIMLIEPUH, (EHOJI, alleTalbAerul, MypaBbiuHasi U yKCycCHas
KHUCITIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojio3a, aMHMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSMU COOTBETCTBYIOIIHMX XHMHUYECKUX peakuuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHHUSl XapaKTepuU30BaTb HCTOUYHUKH YIJIIEBOJOPOJHOTO CHIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH M IMPAKTHUUYECKOE IPHUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

cOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKHUM YypaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA HJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMy, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHUHN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX Hay4YHOTO
MO3HAHUS, HCHOJb3YeMbIX B XWMHUU MpPH M3YYCHUH BEUIECTB U XUMUYECKUX SBIICHUHN
(maOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHUN cOOMIONaTh MpaBHJIa MOJIb30BAHUS XUMHUYECKON MOCYN0H U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpaIIEeHUs C BEIleCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHus OpraHMYecKUX BEIIEeCTB MPU HarpeBaHWHU, MOJIYYEHUE ATUJICHA U U3YYEHHUE ero
CBOMCTB, Ka4yeCTBEHHBbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIE PEaKIMU OETKOB) B COOTBETCTBMU C MPAaBUJIAMU TEXHHKH 0€30IacCHOCTU
npu oOpallleHuH C BEIIEeCTBaMHU U Ja0OpaTOpHBIM 00OpYIOBAaHHEM, MPEJICTABIATh PE3YJIbTaThI



XMMUYECKOTO OKCIEpUMEHTa B (opMe 3aluCH ypaBHEHUH COOTBETCTBYIOLIUX pEaKIUi U
(bopMynHUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XMUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MHpopManuu, UHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IPUPOJHOM cpesbl, 0CO3HaBaTh ONACHOCTh BO3ACWCTBUSI HA JKHUBBIE OPraHU3MbI
ONpeeNEHHBIX OpPraHUYECKUX BeUIeCTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
IIpUMepax CrocoObl YMEHBIIEHUS] U PEJOTBPALCHUS UX BPEIHOIO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIg 00ydaroUuuxcs C OrpPaHUYEHHBIMU BO3MOXHOCTSMHU 3J0POBBSI: YMEHHE NPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HeOpraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNH: O XWMHYECKOW COCTaBIIAIONICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XHMHH B TO3HAHWW SIBJICHHA TPHPOJBI, B (HOPMHUPOBAHUHU
MBIIJICHUSI U KYJAbTYpPhl JUYHOCTH, €€ (PYHKIMOHAJIBHOM TI'paMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XMMUYECKHUIA DJIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIE OPOHUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAsg, MeTaJUIn4yeckas, BOJOPO/HAs),
KpUCTAJZIMYECKass  peméTKa, TUIBI XUMHYECKHX  peakUud, pacTBOp, OJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakIHH, XHUMHYEeCKOE paBHOBECHE); TEOpHUM W  3aKOHbl  (Teopus
AJIEKTPOJUTUYECKON Auccolmanuu, nepuoauueckuii 3akon J[. WM. MenneneeBa, 3akoH
COXPaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHUS DHEPTUU MPU XUMHUYECKUX
peakusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalie B OCHOBE IMOHUMAHHS MTPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHHUIA,
(akToNOrMuecKue CBEJICHUsI O CBOMCTBAX, COCTaBe, MOJYyYCHUH M OE30MacCHOM HCIOJIb30BAaHUU
BKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUECKON NEATEIHHOCTH YEIOBEKa;

chOpMUPOBAHHOCTh YMEHUI BBISIBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHI, yCTaHABINBAThH
WX B3aMMOCBS3b, UCIOJH30BATh COOTBETCTBYIOIIME MOHSATHS MPH OMNHUCAHUU HEOPTaHHMUECKUX
BEIIECTB M UX MPEBpAIlCHU;

chOpMUPOBAHHOCTh YMEHUU HCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
dbopMyn BeIIeCTB M YpaBHEHUH XHMUYECKUX PEAKIUd, CHUCTEMAaTHYECKYI0O HOMEHKIATYpYy
(IUPAC) u TtpuBHajibHbIC Ha3BaHUS OTICIBHBIX HEOPraHMYECKHX BEIIECTB (yrapHblii ras,
YIJICKUCIBIN Ta3, aMMUak, TamiéHas HW3BECTh, HEraméHash W3BeCTh, MHUTHEBas COAA, MUPUT U

JpYTHE);



c(OPMHUPOBAHHOCTh YMEHHH OMPEEATh BAJICHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJICHTHAs, HOHHA,
MeTaJJIn4yecKasi, BOJOPOJHAs) B COCAUHEHUAX, TUIl KPUCTAIUIMYECKONH PEIIETKM KOHKPETHOTO
BELIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJJIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNN;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUICKHOCTh HEOPraHUYECKHX BEIECTB
10 WX COCTaBY K OMNpPEAeNIEHHOMY KIJIACCY/TpYIe COSTUHEHUH (TIPOCThIE BEIECTBA — METAIUIBI U
HEMEeTaJIbl, OKCH/IbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIH);

cOpPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPHUPOBATh €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHUE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuoos [lepuonudeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB XMUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUH IO nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKHX 351eMeHToB 1. H.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TeHEeTUYECKON CBA3M MEXJAy HEOpPraHMYeCKHMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA;

C(OPMHPOBAHHOCTbh YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
Mpu3HaKaM (YUCITYy W COCTaBy pPEarupyrolIuX BEHIECTB, TEIIOBOMY J3(PQEKTy peakinH,
M3MEHEHMIO CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YYACTHIO KaTalau3aTropa);

Cc(OPMHUPOBAHHOCTb YMEHHUH COCTABJIATh YPABHEHMsI PEAKLUN pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEAKLMH MOHHOTO OOMEHa, YUUThIBAs YCIOBHS, MPH KOTOPHIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, pACIO3HABaThb OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTb YMEHHM pacKpblBaTh CYIIHOCTb OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuuii HOCPEeICTBOM COCTAaBJIEHHS JIEKTPOHHOTO OajlaHca 3TUX PEAKLIUMT;

C(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3aciicTBus (nmpuniuin Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHMUYECKHE IPOILECCHl, JIeKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEPHOM KHMCIOThI, aMMHMaKa, a TaKkkKe COPMHUPOBAHHOCTh
npejcTaBIeHui 00 OOMMX HAayYHBIX NMPUHLIMIIAX M SKOJIOTMYECKUX MpoOieMax XMMHUYECKOIro
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCIECHUS C MCIOJIB30BAaHMEM MOHSATHS
«MaccoBas JIOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peaknmax, Macchl BellecTBa MM 00BbEMA Tra3oB MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOTO 3¢ dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;



c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONIATh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOW H
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUJIAHUPOBATH M BBITIOJNHATh XUMHUYECKUH JKCIICPUMEHT
(paznokeHue mepoKcHIa BOAOPOJa B MPHUCYTCTBUU KaTajau3aTopa, OIPENEICHHE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HOHHOTO OOMEHa, KAa4eCTBCHHBIC pPEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHS, PCIICHUE SKCIICPUMEHTAIBHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TPaBHIAMH TEXHHKHU
0€30IaCHOCTH TPH 0OpaIleHNH C BEIIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABISATH
pe3yNbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii U GopMYITHPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH AHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MacCOBOM KOMMYHHKAIWu, WHTEpHET W
JPYTUX);

cOpMUPOBAHHOCTh YMEHMH COONMIOJATh MpaBUiIa SKOJOTMUYECKU I1eJ1Ieco00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS U
OKpY)KaroIIeH TPUPOJTHON Cpesibl, 0CO3HABATh OTACHOCTH BO3JICHCTBUS HA JKUBBIC OPTraHU3MBI
OTIpeICIEHHBIX BEMIECTB, MOHUMAasi cMbICT Tokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBIIICHUS U TIPEIOTBPAIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE 0OyYaroNIUXCsS C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA;

JUISL  CIENbIX W CIIAa0OBUIANIMX OOYYAIOIIMXCS: YMEHHE MCIOJIb30BaTh pebedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins nis 3anucu xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (mndposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuii 3akoH
11 u [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemeranmns 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKkOi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opranuueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPEICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLBL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPO/IHBIN ra3 U NOMYTHbIE HEPTIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE JICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KjIacCUPUKAIIHS.

27 Baxwuelinne npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUH U aHUJINH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoOIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BeliecTBa. XMMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3u. BonopoiHas cBs3b

BaneHTHOCTE. BJ'ICKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

Knaccugukanus 1 HOMEHKIaTypa




HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHWYECKUX U HEOPTaHUIECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJIei

13

KountponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cHCTEMe XMMHUYECKUX 3eMeHToB J1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

15

CrninaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P




HaIIpSHKEHUH METaJUIOB

16

XYMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATPUH, KaJui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
coeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
coeqUHEHNN

19

[IpaxTnueckas padota Ne 2. "Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamis»"

20

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

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCIIOopoa, cepsl, hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEeqUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XUMUYECKUE CBOMCTBA yIiiepoia, KpEMHUS U
UX COEIUHEHUMN

25

[IprMeHeHne BaKHEUIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO
teMe «Hemeramne». BeruucieHud mo




YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETEI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME 1
"HemeTamnsl"y

08 KonTpomasHas padorta o Temam «MeTauib) 1
n «Hemeramasny

29 Heopranndeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHmdecKue OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTnaeckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencranenus: 06 0OMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI /151 VAEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AknmonepHoe o0miecTBo «M31aTenscTBO
«IIpocsemenne»

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe o0mecTBo «M31aTenbcTBO
«IIpocsemenuey

A.Jl.MuxuTiok Pabouast rerpanas mo xumuu K yueOHuky I'.E.Pym3utuca, ©.I'.®enpamana
«Xumust 10 kmacen( M.: Tlpocsemenne) U3narensctBo «k3amen» Mocksa 2019
A.JI.Muxkutiok Pabouas rerpanp o xumuu K yueouuky I'.E.Pyn3urtuca, ®.I'.denpamana
«Xumus 11 kmacen( M.: Tlpocsemenne) U3marensctBo «Ok3amen» Mocka 2019

* B.b.BounoBuk, E.J[. Kpyreukas Opranndeckast XuMus, yopaKHEHUS U 3aJja4u, nocodue ass

crapmexiiaccankoB, Cankt-IletepOypr, uzn-so A.Kapaakos, 2008t

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

* Papenxuii A.M. KoHnTposibHbIe paboThl 0 XxuMuH B 10-11 kimaccax: mocoOue yisi ya9uTens. —
M.: IIpocBemenue, 2012. — 96 c.

* Pagenkuit A.M., I'opuikoBa B.I1., Kpyrnukosa JI.H. /lunaktudeckuil Mmatepran o XuMuu
st 10-11 kmaccoB: mocodbue s yuutens. — M.: IIpocsemenue, 2014. — 79 c.

* Pamenkuii A.M. [IpoBepounbie paboThl 1o xumuu B 8-11 ki1accax, mocoOue Amns ydurens,
Mockaa, «IIpocsemenue», 2011 rox, 208c.

* Pamenkuii A.M. XuMudeckuii TpeHaxep, 3aaHus U1 OpraHU3alUU CAaMOCTOSTEIbHON
paboTs! yuamuxcs, 8-9 u 10-11 xnaccos, Mocksa, «IIpocsemienue», 2014 r.,128c.

* Pamenkuiit A.M. Xumus. [{unakrudeckue marepuan. 10—11 kmacesl: mocobue s yuautenen
oOpa3zoBaTenbHbIX yupexaenuii / A.M. Panenkuii. — M.: [IpocBemienue, 2012. — 144 c.

* 'apa H.H. Xumus. Ypoxku B 10 knacce: nocobue ms yuurens / H. H. I'apa. — M.

IIpocsemenue, 2009. — 111 c.



* I'apa H.H. Xumus. 3agaunuk ¢ «nomormrarkom». 10-11 xmaccer / H.H. T'apa, H.W. 'aGpycena.
— 2-e w31. — M.: [IpocBemenue, 2013. — 179 c. U nanee

Paneuxnii A.M. IIpoBepounsie paboTsl o Xxumun B §-11 kaccax: mocodue s
yautens/A.M.Pageuknii . — M.IIpocsemenue, 2015.

4.Panenkuii A.M. Kontpossabie paboTs! 1o xumuu B 10-11 kiaccax: mocoOue yist yauTens. —
M.: Ilpocsemenue, 2016. — 96 c.

5.H.E. Ky3nenosa, A.H.JleBkun «3amgaunuk no xumuu 11 xi.» M.; « Benarana — I'pad» , 2015.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
* Bupryansnas mkona Kupwia u Medponus. Ypoku xumuu. 10-11 knacest. — M.: OOO
«Kupwmin u Medoauitn, 2004

* Xumus. MynsTuMenuitHoe yaebHoe mocooue HoBoro oopasma. — M.: 3A0 Ilpoceenienue-
MEJIHA, 2005.

* BuptyansHas xumudeckas gadoparopus, 9 kiacc,

* Xumus i Bcex, XX| (XMMUYECKUE OMBITHI CO B3pPhIBAMH U 0€3)

* Opranuyeckas xumusa 10-11 knacc

* Vpoku xumuu Kupuiina u Medoaus, 10-11 xmace

* XuMusl B IIKoJIe. YTJIEPO U €ro COeUHEHHsL. YTIEBOA0POIbI

» Xumus B mikoie. [Ipon3BoaHbIe yriieBoJ0pOI0B

* Xumus B mikosie. ClI0xHbIe XUMUYECKUE BEIIECTBA B MOBCEAHEBHOMN KU3HU
O6pazoBarenbHbIe pecypchl ceTH MHTepHeT:

« http://www.dutum.narod.ru/element/elem00.htm

* http://chemi.org.ru/ (Y4yeOHUK XUMIH)

* http://home.uic.tula.ru/~zanchem/ (3anumarenbHass XUMUSI)

* http://hemi.wallst.ru/ (Xumusi. OO6pa3oBaTenbHbIi CAUT IS IKOJIHHUKOB)



* http://chemistry.narod.ru/ (Mup xumun)

* http://www.alhimikov.net/ (TTosie3nas uHGOpPMAIUS 0 XUMKH)

* http://www.alhimik.ru/ (AJIXUMUK)

* http://www.xumuk.ru/ (XuMuK.ru - caiiT 0 XumMu#u)

* http://www.chemistry.ru (Xumusi B OTKpBITOM KOJUIEIKE)

* http://webelements.narod.ru (WebElements: onnaiiH-cripaBOYHHUK XUMHUYECKUX DJIEMEHTO
» http://school-sector.relarn.ru/nsm/ (Xumus as1st Bcex: WILTIOCTPUPOBAHHBIC MAaTEPHAIBI 10
oOu1eil, opraHM4ecKoi ¥ HEOPraHNYEeCKOH XUMHH )

* http://schoolchemistry.by.ru
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