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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa mo XuMuu Ha YPOBHE CpEIHETO 0011ero o0pa3oBaHus pa3padoTaHa HA OCHOBE
denepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHMI K pe3yibTaTaM OCBOEHHS (elepanbHO 00pa3zoBaTENbHOW MPOrpaMMbl CPEAHETO
obmero oo6paszopanus (POII COO), npencrtaBieHHbIX B DenepaibHOM TOCYJAPCTBEHHOM
obOpazoBarenbHoM ctangapte COO, ¢ yuértom KoHuenuuu npenojaBaHus yuyeOHOTO MpeameTa
«Xumus» B 00pazoBaTeabHbIX opranu3anusax Poccuiickoit denepanuu, peain3yonux OCHOBHBIC
oOpa3oBaTeNbHbIE MPOTPAaMMBbl, © OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoii @enepannu Ha nepuon 10 2025 roga» (Pacnopsixenue [pasutensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJXOI0B K pa3pabOTKe MPOrpaMMBbl TI0O XUMHUH, K OMIPEICIICHUIO 00T CTpaTernu
00y4eHUs, BOCIIUTAHUS U Pa3BUTHUsI 00y4arOUIUXCsl CPelICTBaMHU y4eOHOTO MpeaMeTa «XuMUsDy
st 10—-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHLenTyanbHbie nonoxenus ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LENEH, Co/lepKaHusl, PE3yJIbTaTOB OOYUYEeHHs U TPeOOBAaHUMN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

XuMHuueckoe  oOpa3oBaHUE, IMOJIY4aeMO€  BBIIYCKHUKaMH  00Ie00pa3oBaTeNbHON
OpraHu3alliM, SBJSETCS HEOThEMJIEMOM YacThl0o HX o00pa3oBaHHOCTH. OHO  CIIyXKHUT
3aBepLIAIONIMM ATAallOM peaju3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LHEHHOCTEH, PUCYLIUX LUEIOCTHON CUCTEME XUMHUYECKOT0 00pa30BaHusl. DTH HEHHOCTH KaCaroTCs
MO3HAHUA 3aKOHOB MPUPOIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKaA, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO M IMPHUPOAHOHN cpele.
Peanusyerca xumuueckoe o0pa3oBaHHe OOy4YalOIIUMXCSl Ha YPOBHE CpPEOHEr0 OOIIEro
o0Opa3oBaHMs CpeICTBAaMU YYEOHOTO mpeameTa «XUMHUs», COAepKaHUe U TOCTPOEHUE KOTOPOTO
OTPE/ICJICHBl B MpOrpamMMe MO XUMHUU C Y4ETOM chenuPuku HayKu XUMUH, €€ 3HAYCHUS B
NO3HAHWU MPUPOJBI U B MATEPUATILHON *U3HHM OOILIECTBA, a TaKXKE C Y4ETOM OOIIMX Liesiel u
IOPUHLIMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro OOUIero
obOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpPaeT 0coO0yi0 poJib B COBPEMEHHOM
MBWIN3ALMK, B CO3JIaHUU HOBOM 0a3bl MaTepuaibHON KynbTypbl. OHA BHOCUT CBOM BKJIAJ B
(dbopMHpOBaHUE PALIMOHATIBHOTO HAYYHOTO MBIIIJIECHUS, B CO3/IaHUE LETOCTHOTO MPEACTABICHUS
00 OKpyXKaroleM MUpPE Kak O €AMHCTBE MPUPOJIBI U YEJIOBEKA, KOTOpoe GOPMUPYETCS B XUMUU Ha
OCHOBE NOHHMMAaHMS BEIIECTBEHHOI'O COCTaBa OKPYKAKOLIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JACTSIMU IPUMEHEHHUS.

TecHO B3aUMOJEHCTBYS C APYTUMH €CTECTBEHHBIMU HAyKaMU, XMMUS CTaja HEOThEMIIEMOM
YaCThI0O MHUPOBOW KYJIbTYpPbI, HEOOXOJAUMBIM YCJIOBHEM YCIEIIHOTO TPyJa W KU3HHU KaXKIOTO
yieHa o6OmiectBa. CoBpeMeHHas XUMHUS Kak Hayka CO3HWJaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTWI HampaBlieHa Ha pEHIeHre TI00albHbIX MpPOOJieM YCTOWMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — ChIPHEBOM, SHEPTETUUECKOM, TUIIIEBOM, IKOJIOTUUECKON O€30MaCHOCTU U OXPaHbI
310POBBSI.

B cootBeTcTBUM ¢ OOHMMMHU IENSIMU M TPUHIUANAMH CPEAHETO OO0IIero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kmacchl, 6a30BbIN ypOBEHDb U3YUEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYyYarOIIMXCsA, HEOOXOIUMYIO UM IS



BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCHEUIHOTO BKJIIOUEHHS B JKU3Hb COLIMYMAa,
POJIOJKEHUS 00pa30BaHus B PA3IMUHbBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPECTBEHHO C XUMHEH.

CocTaBnsomuMu peaMeTa « XUMUSD SIBISIOTCS 0a30BbIe Kypchl — « OpraHudecKast XUMUs
u «O0111ast 1 HeOpraHWYEeCKast XUMHUSD, OCHOBHBIM KOMITOHEHTOM COJICP KaHMS KOTOPBIX SBIISTFOTCS
OCHOBBI 0a30BOM HayKHU: CUCTEMa 3HAHUI 110 HEOPTAaHUYECKON XUMHH (C BKIIOUEHUEM 3HAHUN U3
o011elt XUMHH) U OpraHu4YecKor XuMun. @opMUpPOBaHUE JTAHHON CUCTEMbI 3HAHUM MPU N3YUCHUH
npeaMera o0ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHS BCET0 MHOT000pa3us BEIIeCTB Ha OCHOBE
OOIIMX MOHSATHU, 3aKOHOB M TEOPUN XUMHUH.

CrpykTypa coaepxaHusa KypcoB — «Opranndeckas xumus» u «OOIas U1 Heopranudeckast
XUMUS» cHOPMHUpPOBAHA B MPOTpaMMe M0 XMMHHM Ha OCHOBE CHUCTEMHOIO MOJX0Ja K U3YyUYEHUIO
y4eOHOro Marepuasiia U OOyCJIOBJIEHa HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUW Ha
ONpPENCIIEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHH BEIlECTBa
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCHYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHEHUH, a
TaKK€ Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX MPEIACTABICHUI O CTPOEHUU BELIECTB.
Cenenust 00 M3y4aeMbIX B Kypc€ BEIECTBaX JAlOTCS B Pa3BUTHH — OT YIJIEBOJIOPOJOB [0
CJIOKHBIX OHMOJIOTMUECKH aKTHUBHBIX COEAMHEHUN. B Kypce opraHmueckoil XUMUU TOJTy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs IEPBOHAYAIbHbBIE
MPEACTABICHUS] O XUMUUYECKOUN CBSI3M, KIAaCCU(PUKAIIMOHHBIX MIPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINH.

[Tox HOBBIM yIJIOM 3peHHUs B MpeaMere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBACTCS
U3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMs TEOPETUUYECKUU MaTepHal U
(haKTOJIOTHYECKHE CBEJICHUSI O BEIIECTBAX U XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeopraHuyeckass XUMUs» OOyYarolUMCS MPEIOCTABIISIETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHHE TMEPUOJAMYECKOT0 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTHYECKUX TO3UIINM,
rIy0’ke TOHSATh HCTOPHUYECKOE W3MEHEHHE (YHKIMI 3TOro 3aKoHa — OT 0000ImaroIe a0
O0OBACHSIOUIEN U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMN O BOXXHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaAHUs
nomoiHgeTcss B Kypcax 10 wum 11 kmaccoB 2jIeMEHTaMU  COJIEp)KaHUS, UMEIOIUMHU
KyJIbTYPOJIOTHYECKUN W TPUKIATHON XapakTep. OTH 3HAHUA CIOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3M XUMHUHU C JPYTUMH HayKaMHu, PACKpBIBAIOT €€ pojb B I[I0O3HABATEIILHOW U
MPAKTUYECKON JEeSATENbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCHHUTAHHUIO YBa)XE€HHUs K IpoOLEcCy
TBOpUYECTBA B OOJACTH TEOPUM M MPAKTUYECKHUX MPUIIOKECHUM XMUMHH, TTOMOTAIOT BBIMTYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHA OCMBICIMBATh MH(MOPMALIMIO M MPUMEHATh €€ Il MOMOJHEHUS 3HAHUM, PEIICHUs
WHTEJUIEKTYaJIbHBIX U JKCIIEPUMEHTAIbHBIX HCCIEAOBATEeNbCKUX 3a7ad. B 1emom conepkanue
y4eOHOro npeaMeTa « XUMHUS» JTaHHOTO YPOBHS M3YYEHUS OPHUEHTHUPOBAHO HAa (pOpMUpOBaHHE Y
00yJaronumxcsi MEPOBO33PEHUYECKOW OCHOBBI JJISI IOHUMaHUsA (HUIOCOPCKUX HICH, TAaKUX KakK:
MaTepHaIbHOE €IUHCTBO HEOPTAHMYECKOTO U OPTaHUYECKOTO MUpPa, 00YCIOBICHHOCTh CBOWMCTB
BEIIIECTB UX COCTABOM M CTPOCHHEM, ITIO3HABAEMOCTb MPUPOAHBIX SIBJICHUN IMyTEM DKCIIEPUMEHTA
U PEIICHUS TPOTUBOPEUUA MEXKIYy HOBBIMH (paKTaMU U TEOPETHUECKUMHM MPEINOChUIKAMH,
OCO3HaHUE POJIM XUMHH B PEIICHUU YKOJIOTHYECKUX MPOOIeM, a Takxke MpolemM cOepekeHHs
AHEPreTUYECKUX PECYPCOB, CHIPbSI, CO3AHUSI HOBBIX TEXHOJOTHI U MaTEpPUAJIOB.



B nnane pemienust 3aa4 BOCIUTAHUS, PA3BUTHS U COLIMATIM3AIMHN 00yUYalOIUXCs IPUHSTHIE
IpOrpaMMoOi MO XUMHUU TOAXOJbl K OMNPENETICHUI0 COJEP)KaHMUS M TOCTPOEHUS MpeaMeTa
peaycMaTpuBalOT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX JEHCTBHIA, MMEIONUX 0a30BOE
3HAUCHWE A DPA3JMYHBIX BHJOB JACATEIBHOCTU: PEIICHUS MTPOoOJeM, IMOWCKA, aHAIW3a H
00paboTkn uHGOpPMAIMK, HEOOXOAMMBIX [IJII TPUOOPETEHHUS OIbITa MPAKTHUYECKOH U
UCCJIEI0BATENHCKON e TEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MTO3HAHUU XUMUHU.

B mpakTuke npenomaBaHus XMMUW KaK Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, TaK U
Ha YPOBHE CpeHEro o01ero o0pa3oBaHus, IPU ONPENEICHUN CONEPKATENBHON XapaKTEPUCTUKHI
Henel W3ydeHus IMpeaMeTa HampaBiICHHEM MEePBOCTEIIEHHOW 3HAYUMOCTH TPATUIIMOHHO
npu3Haérca (QOpPMUPOBAHME OCHOB XHMMHUYECKOM HAyKH Kak o00JIacTh COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOM IESITEIBHOCTH YEI0OBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOYKHM 3pPEHMSI TaKOW MOJXOA K ONPEICICHUIO IIeNiel H3ydeHHs
IIpeIMETa SBISICTCS BITOJIHE ONIPABIAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHM LIETSIMU U3Y4YCHHUS TpeaMera «XuMHus» Ha
6azoBom ypoBHe (10 —11 ki1.) sBIISAIOTCS:

e (opmupoBaHMEe CHCTEMBl XUMHUYECKHX 3HAHUW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KApTHHBI MHpA, B OCHOBE KOTOPOW JIC)KAT KITFOUCBBIC TMOHSITHSA,
dbyHIaMCHTAIbHBIE 3aKOHBI W TCOPUU XHMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

o (opmMupoBaHHEe W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHHS BEIICCTB U
XUMUYECKUX PEaKIUi, HEOOXOAUMBIX JIJII MPUOOPETEHUS YMEHUW OPHUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMHYCCKUX SBIICHUN, UMEIONINX MECTO B TIPUPOJIEC, B IPAKTUICCKON 1
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JCSITEIILHOCTH, CBSI3aHHBIX ¢ HAOIOIEHUEM U O0BsICHEHUEM
XUMHUUYECKOTO DJKCIIEPUMEHTa, COOJIIOJIECHHEeM TIpaBuUJl 0€30MacHOTO OOparieHus C
BEILECTBAMH.

Hapsiny ¢ stuMm, comepkarenbHas XapaKTepUCTHUKA ILIeJIeHd W 3a/lady U3ydyeHus IpenMera B
porpamMme 1Mo XUMHUH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cucteMe cpeaHero oomiero oopazoBanus. CerofHs B MPENolaBaHUN XUMHUH B OOJIBIIICH CTETICHH
0THaéTCs MPEAMOYTCHHE TIPAKTHICCKON KOMITOHEHTE COACpKAaHUS 00yUEHHUs, OPUCHTUPOBAHHON
Ha MOATOTOBKY BBIYCKHMKa 0OHIC00pa30BaTENbHON OpraHU3alliM, BIIAJICIOIIEr0 HE HAOOpOM
3HaHWH, a (DYHKIIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMH AKTHBHOTO
MOJIYYCHUS 3HAHUW U IPUMEHEHUS WX B PEATbHOM KU3HU JJIA PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBs3M ¢ 3TUM ITPpU N3YUYEHUU TTpeaMETa « XUMUSD» JOMHHHUPYIOIIEe 3HAYCHHUE TIPUOOPETAOT
TaKue LIeJId U 3aJ1a4M, KakK:

amanraius o0yJaronmxcs K yCIOBUSM IUHAMUYHO Pa3BUBAIOIIETOCS MUpa, POPMUPOBAHUE
WHTEJUICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbBHOMY TPHUHSATHIO TPAMOTHBIX PEIICHWNA B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX MIPUMCHCHHEM;

dbopmupoBaHue Yy OOYyYarOMMXCS KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMM),
UMEIOINX YHUBEPCATHLHOE 3HAYCHHE JIJISl PA3IMYHBIX BHIOB JACSITEIBHOCTU: PEIICHUS MPOoOIIeM,
MOWCKa, aHaimm3a U o0paboTku wuH(OpPMAIMK, HEOOXOJUMBIX I MPUOOPETEHUS OIbITa



JESTEIIbHOCTH, KOTOpasi 3aHMMAeT BAXHOE MECTO B MO3HAHUU XUMHUH, & TAKKE JJI OLICHKH C
TIO3UIIMH DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpTaHHU3M YeJIOBeKa U MIPUPOIHYIO CPEy;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKUX CHOCOOHOCTEH
00y4JaromuXxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPHUOOpETaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBHUU C KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHaJIH3a YIeOHOW U HAYYHO-TIOMYJISIPHON HH(DOPMAIMH XUMHYECKOTO
COJICPKAHHS;

(dopMHUpOBaHUE U PA3BUTHE Y OOYYAIONINXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HAOIOJaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOIWMBI, B
JaCTHOCTH, TIPH TJIAHUPOBAHUH U MTPOBEICHUN XUMHUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHKE y 00yYaIONINXCsl YOSIKIEHHOCTH B TYMAHUCTUYECKOM HANIPABICHHOCTH XHMUH,
e¢ BAKHOW POJHM B PEHICHUU TJIOOAIBHBIX MPOOJIEM PalMOHAIBHOTO MPUPOIOTIOIB30BAHMS,
HIOTIOJTHEHHSI PHEPTETUUYECKUX PECYpPCOB M COXPAaHEHHsI MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpeXHOT0 OTHOUICHHUS K IPUPOJIEC U CBOEMY 3I0POBBIO, a TAKXKe MPUOOPETEHUS
OTTBITa WCITOJIb30BAHUS TIONYUYEHHBIX 3HAHUH JUIS IPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIHsIX,
CBSI3aHHBIX C XHMHYECKUMU SBJICHHUSIMH.

B yueOHOM muane cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XUMHsS» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MPEIMETHON 001acTu «EcTecTBeHHO-HAYYHBIC TPEAMETHI.

OOmiee 4yMca0 4acoB, OTBEAEHHBIX JJISI M3YYCHHUs XUMHUHU, HA 0a30BOM YPOBHE CpPEIHETO
obmero obpaszoBanus, coctaBisieT 136 dacos: B 10 kimacce — 68 gaca (2 gaca B Heneno), B 11
Kiacce — 68 Jaca (2 yaca B HeJEI0).

COAEPKAHUE OBYUEHUSA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH



[IpeameT opraHM4YecKOM XMMHHU: €€ BO3HUKHOBEHME, PA3BUTHE U 3HAYCHHE B IOJyYCHHUH
HOBBIX BEILIECTB M MaTepuasoB. Teopus CTpOeHUs OpraHudeckux coeauHeHul A. M. bytiieposa,
e€¢ ocHoBHbIe ToJOXKeHUs. CTpyKTypHble (GOpPMYIbl OpraHMYecKHX BemlecTB. ['omonorus,
U30Mepusl. XMMUYECKAsl CBSI3b B OPIrAHMYECKUX COEAMHEHUSAX — OJIMHAPHBIE U KPaTHBIE CBSI3H.

[TpencraBienue o knaccudukaluy OpraHnyeckux BemecTs. HoMeHkaTypa opraHuuecKux
COEIMHEHMH (cucTeMaTu4ecKas) U TpUBHUAJIbHbIEC Ha3BaHUS BaKHENIINX IPEICTaBUTENEH KJIaCCOB
OpraHUYECKUX BEUIECTB.

OKCIEepUMEHTAIbHBIE METObl M3yYEHHUs BEIIECTB U MX NPEBPALICHUN: O3HAKOMIICHHE C
oOpa3iaMu OpraHM4ecKuX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, MOJICIHPOBAHHE MOJEKYI
OpraHMYECKHUX BEILECTB, HaONIOJICHHE M ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALICHUIO OPTaHUYECKUX BELECTB MIPY HArpeBaHuU (IJIaBjiIeHUE, OOyTIIMBaHUE U TOPEHUE).

Yraesogopoasl

AnKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHd psja. MeraH M 3TaH — MPOCTEUIIne
IPEICTaBUTENN AJIKAHOB: (PU3NUECKHE U XUMUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUS 1 TOPEHMUS),
HAXO0XKJEHUE B IPUPOJE, IOIYyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUECKHUI PsiAl. DTUJIEH U MPONWIEH — IIPOCTEUIINE
IPEACTaBUTENN AJKEHOB: (DU3UYECKHE M XHMHUYECKHE CBOWCTBAa (peaklUuHd THAPUPOBAHUS,
raJlOr€HUPOBAHMS, TUAPATALINH, OKACIECHUS U TOJIMMEPHU3ALIIH ), TOIYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u MetunOyragaueH-1,3: cTpoeHHe, Ba)KHEHIIHE XUMHUYECKUE
cBoiicTBa (peakuus noiaumepusanun). [lonydeHre CHHTETHYECKOTO KayuyKa U pe3HHBI.

AJKHUHBI: COCTAaB M1 0COOEHHOCTH CTPOEHU S, TOMOJIOTHYECKUM psijl. ALIETHIIEH — TPOCTEUIINI
NPEACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (PU3MUECKHME W XUMHUYECKHE CBOWCTBA (pEeakuuu
TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIMU, TOPEHUS), TOTYyUYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHHe, (PU3NUECKHE W XUMHYECKHE CBOMCTBa (peakuuu
rajJlor€eHUPOBAaHUs U HUTPOBAHMUS), IMOJIyU€HHE U TpuMeHeHue. Tonyon: cocmas, cmpoeuue,
Gusuyeckue u xumuyeckue c8ouUcmsea (peakyuu 2ailo02eHUpoOSaHUs U HUMpPOBAHUsl), NOJLyYeHue U
npumeneHue. TOKCMYHOCTH apeHOB. ['eHeTuyeckas CBA3b MEXIY YIVIEBOJIOPOAaMHU,
IPUHAJIEKAIMMH K PA3JIMYHBIM KJIACCAM.

[TpuponHble UCTOYHUKH YIiIeBOAOPOJOB. [IpupoaHblil Tra3 ¥ MOMyTHbIE HEPTSIHBIC Ta3bl.
Hedts u e€ npoucxoxaenue. CriocoObl nepepadoTku HeTH: TeperoHKa, KPEKUHT (TEPMUUECKUH,
KaTamuTudyeckuid), mnuponus. Ilpoaykrel mnepepa®oTku HEPTH, HUX NPUMEHEHHUE B
IMPOMBIIIUIEHHOCTHU U B ObITY. KaMEHHBII yroJib U IPOIYKThI €ro NepepadoTKu.

OKCIEpUMEHTAIBHBIE METO/bl M3YYEHUsSl BEIIECTB M MX IMPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3iamu miacTMacc, KayauykoB U pe3uHsbl, Kojuiekiuu «HedpTs» u «Yromaby, MonenrupoBaHue
MOJIEKYJl YTJIEBOJOPOJAOB M TaJOT€HONPOU3BOAHBIX, MPOBEACHUE MPAKTHYECKOW PpPabOTHI:
MOJIyYeHHUE STUJICHA U U3YYEHHUE ero CBOICTB.

PacuétHrble 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peaknuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WM MPOAYKTA pEaKIMU N0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BEIIECTB WJIA MPOYKTOB PEAKIINH).

Kucaopoaconepxaiiue opranuieckue coeJuHeHNs
[IpenenbHble OMHOATOMHBIC CHUPTHL. METaHON W JTaHON: CTpOeHWEe, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (peaklMu C aKTUBHBIMU METajUlaMH, TajJoreHOBOJOPOJIaMH, TOPEHHUE),



npuMeHeHue. BoiopoiHbIe CBS3M MEXYy MOJIEKYJIaMH CIIUPTOB. J[efiCTBHE METaHOa U 3TaHOJIA
Ha OPraHU3M Y€JIOBEKa.

MHOroaTroMHBIE CIUPTHL. ODTHICHIJIMKOJIb W TIHIEPUH: CTPOCHUE, (UBUYECKUE W
XUMHUYECKHE CBOKCTBA (B3aUMOEICTBUE CO IIETIOYHBIMUA METAJUIAMH, KAYECTBEHHAs pEaKIUs Ha
MHOTOAQTOMHBIE CHHUPTHI). JlelicTBMe Ha oOpraHu3M uelioBeka. l[IpuMeHeHWe TiulepuHa U
STUJIEHTJIMKOJIS.

®deHOoJI: CTPOCHHUE MOJIEKYIBI, (PU3UIECKHE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTH (DeHOIA.
[Tpumenenue penomna.

Anpneruapl U Kemouwvl. DopManbIeruj, aueTaldbIeTHA: CTpPOCHHE, (UINYECKUE U
XUMHUYECKHUE CBOWCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJICHMS, KauECTBEHHBIE PEaKIIUH),
MOJIyYEHHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeaeabHble KapOOHOBBIE KUCIOTHI. MypaBbHHAas U YKCYyCHasl KUCIOTBHI:
cTpoeHue, (U3NYECKUEe U XUMUUECKHE CBOMCTBA (CBOICTBA, OOIIME /IS Kilacca KUCIIOT, PEaKIus
sTepuuKalum), TMOIydyeHue U mnpumeHenue. (CreapuHOBass U OJEUHOBAsi KHUCJIOTHI Kak
MPEICTaBUTENN BBHICIITNX KapOOHOBBIX KUCIOT. MbLTa KaK COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE ICUCTBUE.

CrnosxxHble 3(Upbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpOSU3 CIOXHBIX 3(UPOB.
Kupsl. 'nnponus xupos. [Ipumenenue :xkupoB. bruonorndeckas poyb )KUPOB.

VYrieBopl: cocTaB, KiaccupuKaius yriaeBoaoB (MOHO-, M- U ToJucaxapu/ibl). I moko3a —
MPOCTEUITUN MOHOCAaxXapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (U3UUECKHE M XUMHUUYECKHE
cBolicTBa (B3aumo/ielicTeue ¢ ruapokcuaom meau(ll), okucnenre aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccTaHOBIIEHHE, OpOXKEHUE TJIIOKO3bl), HAXOXJIECHHE B MPHUPOJIE, MPUMECHEHUE,
ounosiorndeckas poib. @orocunte3. OpykTo3a Kak U30Mep TIIIOKO3bI.

Kpaxman u nemnrono3a Kak NpupojHble moiaumepsl. CTpoeHHe Kpaxmania U LEeJUTIOJIO3bI.
duznyeckre U XUMUYECKHUE CBOMCTBA KpaxMara (TUIPOJIN3, KaueCTBEHHASI PEaKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METO/Abl H3YUEHHS BEIIECTB M HMX MPEBPAIICHUI: TPOBEICHUE,
HAOJIOICHUE U ONKMCAHWE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE CIHPTOB, KAYECTBEHHBIE
peakiMy OJHOATOMHBIX CHHUPTOB (OKUcCIeHHE dTaHosa okcupoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3auMmojeiicTBue rumepuna ¢ ruapokcuaoMm menu(ll)), ampaernnoB (oxucieHue
aMMUa4dHBIM pacTBopoM okcuaa cepedpa(l) u ruapokcunom meau(ll), B3aumoaeiicTeie kpaxmasia
C MOJIOM), POBEJICHUE MPAKTUUECKON pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Beruucienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakmuu (Macchl, 00bEéMa, KOIMYECTBa
MCXOJTHOTO BEIIECTBA WM MPOYKTa PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMWHOKHCIIOTHI KaK am(OTepHbIE OpraHudecKkue coeanuHeHus. duznueckue u XUMUYECKHUE
CBOWCTBA aMHUHOKHUCIOT (Ha mOpuMepe TriauluHa). buoiormyeckoe 3HAYEHUE AMUHOKHCIOT.
[TenTuap!.

benku kak NmpuUpoaHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuyHas, BTOpUYHAS U
TPETUYHAsl CTPYKTypa OeNKoB. XHMMHUYECKHE CBOMCTBA OEJIKOB: THUIPOJU3, JACHATypanus,
KayeCTBEHHBIE PEAKIIMH HA OCIKU.



DKCHepUMEHTAJIbHbIE METO/Abl M3YyYEHHUs BELIECTB M MX IPEBpALICHUN: HaONIOJEHHUE U
ONMCAaHUE JIEMOHCTPALlMOHHBIX OIBITOB: JI€HAaTypauusi OEIKOB NpU HArpeBaHUM, LIBETHBIE
peakiuu OEIKOB.

BbicokoMoJIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, IOJHUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJMMEPU3ALMM, CpPEAHsIs MOJIeKysipHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHHUI — MOJIMMEPU3aLUs U TOJUKOHIEHCAIU.

DKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M UX MNPEBPALICHUN: O3HAKOMIICHHE C
oOpa3iamMu NpUpOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanusamus MeXINpenMETHBIX CBSA3€M NMpU M3y4eHUHM opraHumdeckoi xumuu B 10 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HMCIOJIb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX NOHITHHI, Tak M
MNOHATHUH, SIBISIOIIUXCS CUCTEMHBIMHU JIJIS1 OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SIBJICHUE, HAYYHBIHN (DaKT, rumoTesa, 3aKoH, Teopus,
aHallu3, CUHTE3, KJacCU(UKalUs, MEPUOJUYHOCTh, HAOIIOJACHHUE, U3MEPEHUE, SKCIEPUMEHT,
MOJICJINPOBAHUE.

®dusznka: Marepus, SHEprus, Macca, aToM, JIEKTPOH, MOJIEKyJa, YHEPT€TUYECKUI YPOBEHb,
BEILECTBO, TE€J0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3NYECKHE BETUUMHBI U €IUHULBI UX
WU3MEPEHHUS.

buonorus: knerka, opraHuszM, Ouocdepa, oOMEH BEUIECTB B OpraHusme, (HOTOCHUHTES,
OMOJIOTMYECKU aKTHBHBIE BellecTBa (O€IKHU, YIIeBOIbI, )KUPbI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHBIE TOPObL, OJIE3HBIE UCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHONOorus: NUILEBbIE MPOIYKTHI, OCHOBBI PALIMOHAJIBLHOTO MUTAHUs, MOIOLIUE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUUYECKHE MPENapaThl, MATEPHAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMUHU

XUMHUYECKUI 3yeMeHT. AToM. Sfnpo aroma, H30TONBL. OJEKTPOHHAs 0O00JIOYKA.
DHEepreTHYECKUe YPOBHH, TIOJYPOBHU. ATOMHBIC OpOUTaH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacnpeziesieHus] 3JEKTPOHOB MO OpOUTAIAM B aTroMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DNeKTpoHHAas! KOHPUTypalus aTOMOB.

[lepuonnueckuin 3axkoH u llepuomnueckass cucrema xumuuyeckux i3nemMeHToB /[l U.
MenneneeBa. CBs3p nepuoandeckoro 3akoHa W Ileproanyeckoil CUCTEMBI XUMHUYECKUX
anemeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOpPHUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BEIIECTB
10 TPYIIIAM M [epruoiaM. 3HaYEHHE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKash CBS3b. BHIBI XUMHUYECKOW CBSI3W (KOBaJCHTHAasI
HEMoJISIpHAs W TIOJIsIpHAsi, MOHHAsg, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM



XUMHUYECKOW CBsI3M (OOMEHHBIM M JIOHOPHO-aKLENTOPHBIN). BogopoaHas cBsi3b. BajaeHTHOCTS.
DIIEKTPOOTPULATENBHOCTh. CTEneHb OKUCIEHUA. IOHBI: KATUOHBI U AaHUOHBI.

BenectBa MONEKYISIPHOTO M HEMOJIEKYJSPHOIO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIMbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIMA
KPUCTAJUTMYECKOU PEIIETKH.

[lonatrne o nucnepcHbIX cucteMmax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpBl. MaccoBast 10
BEIIECTBA B PACTBOPE.

Krnaccudukarus Heoprannueckux coequHeHni. HomeHkaTypa HeOpraHn4eCKuX BEIIeCTB.
['eHeTHyecKas CBSI3b HEOPraHUYECKHUX BEUIECTB, MPUHAICKAIMX K PA3JIUYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccuduxanus XUMUYECKHUX pEaKIUi B HEOPraHUYECKON W
OPraHMYECKON XMUMUU. 3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS
SHEPTUU NPU XUMHAYECKHUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTHUMbIE peakiuu.
XuMuueckoe paBHOBecre. DaKTOpbl, BIMSAIOLIME HA COCTOSHUE XMMHUYECKOIO PaBHOBECHS.
[Tpunuwmn Jle [laTemnbe.

Onektponutuyeckas auccormaius. CuwibHble M cinadble 37eKTposnuThl. Cpela BOJHBIX
pacTBOPOB BELIECTB: KUCAs, HEUTpaIbHasl, IIEJIOYHASL.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIEpUMEHTAIbHBIE METO/bl M3YYEHHUs BEIIECTB M HUX MPEBpPALICHUN: IEMOHCTpalUs
tabmui «llepuognueckas cucrema xumuueckux 3neMmeHtoB J[. M. MennpeneeBa», u3ydeHue
MOJIEIeN KPUCTAUIMYECKUX PEIIETOK, HAOIIOJCHUE W ONHCaHUuE JACMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (pa3ioKeHUE IMEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONPENECTICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO WHJUKATOPA, PEAKIUN
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUUECKOW padoThl «BiusHue paznuyHblX (AaKTOPOB Ha
CKOPOCTb XUMHUUYECKOU PEAKLINIY.

Pacuérnble 3anaun.

PacyéTel Mo ypaBHEHUSIM XMMHUYECKUX PEAKLIHI, B TOM YUCIEC TEPMOXUMHUYECKUE PACUETHI,
pacU€ThI C UCIIOJIB30BAHUEM IOHATHUS «MACCOBAs JOJIS BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeraiuel. [lonoxenne HemeraiuioB B llepuoanueckon cuctemMe XUMUUYECKUX 3JIEMEHTOB
J. . MenaeneeBa 1 0COOCHHOCTH CTpPOCHHUSI aTOMOB. (DU3MYECKHE CBOMCTBA HEMETAJLIOB.
AJI0TpOIHSI HEMETAIUIOB (Ha IpUMEpe KUCIIopoa, cephl, hocdopa u yrieposa).

XUMHYECKHE CBOWCTBA BAKHEHIIMX HEMETAJIOB (TallOTEHOB, Cephl, a30Ta, ¢ocdopa,
yriiepoa U KpeMHUsI) U UX COCTUHEHUH (OKCUJIOB, KUCIOPOACOAECPKAIIUX KUCIOT, BOJIOPOIHBIX
COCUHCHUM).

[IpuMeHeHne BaXKHENIINX HEMETAIJIOB U KX COCIUHEHUM.

Merauisl. I1onoxenne metamuios B llepuoanueckon cucreMe XuMu4eckux aaeMeHTos . M.
MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIESKTPOHHBIX O000JI0YEK aTOMOB MeTauioB. OOrue
busndeckue cBoicTBa MeTawioB. CIuiaBpl METAIIOB. DJIEKTPOXUMHUYECKHUHN PsiI HANPSDKCHHMA
METAaJJIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpWM, Kaluid, KaJbllMid, MAarHui,
ATIOMUHUH, IUHK, XPOM, 5KEJI€30, MEJb) U UX COCTUHEHUM.

OO1ue ciocoObl noydeHus MeTamioB. [I[pumeHeHe MeTamioB B ObITY U TEXHUKE.



OKCIEPUMEHTAJIBHBIE METObI U3YUYECHHMSI BELIECTB U UX MPEBPALLECHUN: U3yYECHHUE KOJUICKIINU
«Metamnel M CIUIaBb», OOpa3LOB HEMETAUIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad,
HAOJIOJICHNE U OIMHCAaHUE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMNBITOB (B3aMMOJCHCTBHE
TUAPOKCUIA AIFOMHUHMS C PACTBOPAMHU KMCIIOT M IIEJI0YEH, KAUECTBEHHbBIE PEAKIIMY Ha KATUOHBI
METaJIJIOB).

Pacuérturle 3amaqn.

Pacuérel macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
W1 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEUIECTB, pacyEThl Macchl (00bEMa, KOIMYECTBA
BEILECTBA) MPOIYKTOB PEAKIUH, ECIIH OAHO U3 BEIIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Posib xumMuu B 0OecriedeHUH 3KOJIOTMYECKOM, SJHEPreTUYECKON U MUILEBON 0€30I1acHOCTH,
pa3BUTUN MeIULIMHBL. [IOHATHE O HAYyYHBIX METOAAX MO3HAHUS BEHIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienust 06 00X HAYYHBIX TPUHIIUAIIAX MPOMBIIIIEHHOTO MOIYYeHUS BaXKHEHUIITNX
BEILIECTB.

YenoBek B MHpe BELIECTB M MaTEPUAIOB: BAXHEUIINE CTPOUTEIIBHBIE MATEPHUAIIBI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KEpaMHKa, MaTEpHAJIbl I JJIEKTPOHMKH,
HaHOMAaTEPHUAJIbl, OPraHUYECKHE U MUHEPAIbHbIE YA0OPEHUS.

XuMus U 300pOBbE YENOBEKA: IPABWIA MCHOJB30BAHMUS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiia 0€30MacHOr0 UCIOIb30BAHMS IPENAapaToOB OBITOBOM XMMUU B TIOBCETHEBHOM YKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMEeTHBIX CBA3EH MPU U3YUEHUH O0IIeH U HeopraHnyeckor XumMuu B 11
KJIACCE OCYILECTBIIETCS YEPE3 UCIOIb30BAHNE KAaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK
U TIOHATUW, SIBILSIIOIIMXCS CHUCTEMHBIMHU UL OTHENBHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAYYHbINA (DaKT, rUIoTe3a, 3aK0H, TEOPHsl, aHAIIU3,
CUHTE3, Kiaccu(pUKalus, MEePUOJUYHOCTb, HAONIOACHHE, D3KCIEPUMEHT, MOAEIUPOBAHUE,
U3MEPEHUE, SBIICHUE.

@dusuka: Marepus, JHEpPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOI,
PaZMOaKTUBHOCTb, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHb, BELIECTBO, T€J0, 00OBEM, arperaTHoOe
COCTOSTHUE BEILleCTBa, (PU3NYECKUE BEIMUMHBI U €IMHULIBI UX U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, OpraHu3M, 5KOCUCTEMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMHHbBI, OOMEH BEILECTB B OPraHU3MeE.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, OJIE3HbIE HCKOMIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHosorus: XuMu4yeckasi IPOMBILIIEHHOCTh, METAJUIYPIHs, IPOU3BOJACTBO CTPOUTEIBHBIX

MaTCpuaoB, CEJIBbCKOXO03SMCTBEHHOC IMpOU3BOACTBO, IMuIcBas IMPOMBIIIJIICHHOCTD,
@apMaHeBTHQCCKaH IMPOMBIINIJIICHHOCTD, IMpOU3BOACTBO KOCMECTHYCCKUX Inperaaparos,
IMPpOU3BOACTBO KOHCTPYKIMOHHBIX MaTCcpHrajoB, OJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUS ITPOI'PAMMBI 110 XNMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
OOyJarOIIMMHUCS TPOTpaMM  CpPEAHETO o0mmero oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeMETHBIM U MPeAMETHBIM). HayuyHo-MeToAnYecKoi 0CHOBOM 7St pa3paboTKu
IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS IPOTPAMM CpPEAHEro OOIIEero oOpa3oBaHUs
SBJIIETCS. CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTaTOB OCBOCHHS IIpeaMeTa « XUMHUS» Ha YPOBHE CPEAHETO OOIIIETO
00pa30BaHMsI BBIJEIICHBI CIEAYIONINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOIMMHUCS POCCUMCKON TpakIaHCKOW MJACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBAIIUHU K O0yUCHHIO;

IIEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHA JTUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaromMXCs PYKOBOACTBOBATbCA B CBOEH
JIESITEIbHOCTH  IICHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKaMH, TMPUCYIIMMHU II€TOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS IKOJIOTUYECKOW KYJIBTYphl M CIIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMeTa «XUMHUS» JOCTUTAIOTCS B
eIMHCTBE Yy4eOHOW W BOCHHUTATEIHHOW JEATEIBHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIMOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH H
ujiearaMu pOCCUICKOro rpaskJaHCKOTO O0IIeCTBA, IPUHATHIMU B OOIIECTBE HOPMAMHU
M [paBWIaMU [OBEACHMS, CIOCOOCTBYIOIIMMU TIpolieccaM  CaMOIO3HAHMS,
caMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI TMYHOCTH 00YYarOIIMXCS.

JIMdHOCTHBIE  pE3yJbTaThl OCBOCHHUS MpenMera «XHUMHS»  OTPAXKAIOT
c(OPMUPOBAHHOCTh OMBITa I[MO3HABATEIBHOW M TPAKTHYECKON JAEATEeIHbHOCTH
oOyyaroluxcs Mo peanu3aliy NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUsl OOYYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH,
YBa)XCHHUS K 3aKOHY U MPABOTIOPSIKY;

OpPEJICTaBICHUS O COLMAJbHBIX HOpPMax MW MpPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPHU CO3/1aHUU YyUEOHBIX
IIPOEKTOB, PELICHUH Y4eOHBIX U MO3HABATENIbHBIX 3a7a4, BBIIOIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUS

LEHHOCTHOTO OTHOILUEHUS K HUCTOPUYECKOMY U HAyyHOMY HACJEIUIO
OTE€UYCCTBECHHOMN XHMUM;

YBaXEHUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPUHM U MPAKTUYECKOIO
NPUMEHEHUS XUMHUHU, OCO3HAHMSI TOrO, YTO JOCTHXKEHHS HAyKH €CThb pPe3yJbTar
JUINTEIbHBIX ~ HAOJIOJEHUM,  KpPONOTJIMBBIX  OKCIIEPUMEHTAJIbHBIX  ITOMCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUHU U MOCJIEAYIOIIEM aHAIU3e
MH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMM, CBA3aHHBIC C XUMHUUYECKUMHU SIBICHUSIMU, U
INPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICh Ha MOpPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE IIOBEJICHHWE W IOCTYIIKM CBOMX TOBapuUIEH C
NO3ULMKA HPAaBCTBEHHBIX M IPaBOBBIX HOPM H OCO3HAHME IIOCIEICTBHHA 3THUX
MOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTE 370pOBOrO0 MW  0Oe3omacHOro oOpa3a  KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONI0IeHUss MpaBwil 0Oe30macHOro oOpalieHusi C BELECTBaMH B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUs L[EHHOCTU IPaBUJl HHIUBHIYAJIBHOIO M  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIHOJCH;

OCO3HaHUsl TIOCIEACTBUNA M HENPUSATHS BPEIHBIX TNPUBBIUEK (YNOTpeOseHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMITETEHTHOCTH B yueOHO-HCCIIeI0BATENbCKON
JeSITEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKU Ha aKTMBHOE y4acTHUE B PELICHUU MPAKTHUUECKUX 3a]a4 COIMATbHON
HaIpaBJIEeHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YUYEHHMIO MPOQPECCUi pazIuyHOro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU NEATEIbHOCTH;



FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY  HHJMBHUIYaJIbHOW  TpPAEKTOPUU
oOpa3oBaHus, Oynyuieil npodeccuu U peanu3anuu cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCOO0OPa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAaHUsl TIJI00AJIbHOIO XapakTepa »SKOJOTMYECKUX MpoOJeM, BIUSHUA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTH UCIOJIb30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEIPUATUSA IECUCTBUM, IPUHOCAILUX BPE OKPYKAIOLIEH MPUPOTHON
cpele, yMEHHUs IPOrHO3UPOBAaTh HEOJArONPHUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOrO IKOJOTMYECKOTO MBILUICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OIIBITA ACATEIIBHOCTU KOJIOTUYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
VMU B TTIO3HABATENIbHON, KOMMYHHKATUBHON U COLIMANIBHOM MPAaKTUKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO TIPOTUBOCTOSITH UJEOJIOTHU XeMO(hoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CEU(DPUKYA XUMUHU KaK HAyKH, OCO3HaHUS €€ posikd B GOPMUPOBAHUU
PalMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOIO MPEACTaBIEHUs 00
OKPYKaIOIIEM MUPE KAK O €AUHCTBE MPUPOIBI U YEIOBEKA, B TO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH POOJIEM COXPAHEHHS IIPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0COOO0M 3HAYMMOCTH XMMHUH JJIsI COBPEMEHHOM ITMBUIU3AIUH:
B €€ I'yMaHUCTUYECKOM HANpPaBJICHHOCTU M BaXHOW POJU B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHONW KYJIBTYPhI, PEIICHUHU TJIOOATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEeJI0BEUECTBA — CBHIPbEBOM, DJHEPreTUYECKOM, MHUIIEBOM H  SKOJOTHYECKOU
0e30macHOCTH, B Pa3BUTUM MEAUIIMHBI, 0OCCIICUCHUH YCIOBUN YCIEITHOTO TPpy/la U
HKOJIOTHYECKH KOM(OPTHOM KU3HH KAXKIOTO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: TOHUMAaHUSI CYIIHOCTH METOJ0B MO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble
3HAHMS JIJIS1 aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUPA U MPOUCXOISAIINX B
HEM W3MEHEHHM, YMEHUs JeiaTh 0OOCHOBAHHBIC 3aKJIFOYCHHS HAa OCHOBE HAyYHBIX
(haKTOB U UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOJTYYEHHUsI TOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCII0JIb30BaTh XUMUYECKHUE 3HAHUS JIJIS1 peLICHUs
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUsX;

VMHTEPECA K NO3HAHUIO U UCCIIEI0OBATEIIbCKOU JIESITEIbHOCTH;



TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oOBaHUIO U
caM000pa3oBaHUIO, K AaKTHBHOMY IIOJIyYCHHIO HOBBIX 3HAHWA TI0 XUMHHA B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEepeca K OCOOCHHOCTSM TpyJa B Pa3MYHBIX cdepax MpodeccHOHATHLHON

JESATEIBbHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJabTaThl OCBOCHUSA Y4eOHOro mnpeamera «XUMHUS» Ha
YPOBHE CpeaHero o0I1iero 00pa3oBaHus BKIIOUYAIOT;

3HAYHMBbIC TUIST dhopMupoBaHUS MHUPOBO33PEHUS oOyJarommuxcs
MEXKIMCIMIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPa)KaroIIue
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CcHenuduKy METOJ0B TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPIHsi, SBJICHUE,
MPOIIECC, CUCTEMAa, HAay4yHbIN (haKT, NPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopus, UCCe0BaHNe, HaOI0ICHUE, M3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC Yy4YeOHBIC JEeUCTBUA (IMO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,
pEryJIsTUBHBIE), 0OecneunBaronue GopMupoBaHue (yHKIMOHATBHON TPAMOTHOCTH U
COI[MATIbHON KOMITIETEHIIMN 00Yy4aroIINXCs;

CIIOCOOHOCTh 00YYaIOIIMXCS MCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHBIC yaeOHBIC JSHCTBHS B IIO3HABATEILHOM
1 COLIMAJIbHOM MPAaKTHUKE.

MertanpenMeTHble  pe3yibTaThbl  OTpakaloT OBJIAJACHUE YHHUBEPCATbHBIMU
y49eOHBIMHU TI03HABATEILHBIMU, KOMMYHHKATUBHBIMU U PETYJISITUBHBIMH ICHCTBUSIMHU.

OBJj1aieHre YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY JI€HiCTBUSIMU:

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIMPOBATh M aKTyaJIU3HPOBaTh MPOOJIEMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

OMpEeNeNaTh eI JeATCIbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MpPU OCBOCHUM 3HAHWM MNPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICTISITh XapaKTEpHbIE NPU3HAKKA TOHSITUH U YCTaHABIMBATh WX B3aWMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIONIUE TOHSATHUS JJIsI OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHMS U KPUTEPHH TSI KJIaCCH(UKAIIMN BEIICCTB U XUMHUYCCKHUX
pEeaKUunii;

yCTaHaBJIMBAaTh  NPUYUMHHO-CJICJACTBEHHBIE  CBS3M  MEXKAY  H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pACCYXKIEHUS (MHAYKTUBHbIC, JEAYKTUBHBIE, MO
aHAJIOTHH), BBIABIATHL 3aKOHOMEPHOCTH M TIPOTHBOPEUYMS B pPacCMaTpHUBaEMBbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;



IPUMEHATh B IMpOLECCE MO3HAHMsI, UCIOIb3yEMbIE B XMMHUHU CHMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, IPEOOPA30BbIBATh MOJEIIBHBIE MPEACTABICHUS — XUMHUECKUN
3HaK (CUMBOJ) 3JIEMEHTA, XUMUUecKast (opMyJia, ypaBHEHUE XUMHUECKON PEAKIUN —
IpU PELICHHH YYEOHBIX IT03HABATENIbHBIX W MPAaKTUYECKHX 3aJad, MPUMEHATH
Ha3BaHHbIE MOJEJbHBIE MPEACTABICHHS MJIs1 BBISBICHUSA XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIHI.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJETh OCHOBAMHM METOJOB HAYYHOTO ITO3HAHHS BEUIECTB W XUMHUYECKHX
pEeaKUunii;

dbopMynIupoBaTh ENTU U 3314l UCCIIETOBAHMSI, UCIIOIH30BaTh IOCTABICHHBIC U
CaMOCTOSITENIbHO ¢(hOPMYJIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI JJIs1 POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX
CYKJICHUM;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIBHOTO IJIJAHUPOBAHUS M MPOBEICHUS
YUEHUYECKUX SKCIEPUMEHTOB, COBEpIIEHCTBOBATH YMEHHUS HAOMIONaTh 3a XOJO0M
npolecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (OopMyJIHpOBaTh
00O0OIIEHNSI U BBIBOJIBI OTHOCHUTEIBHO JAOCTOBEPHOCTH PE3YJbTATOB HMCCIIEIOBaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HCCIEAOBATENbCKOM M MPOEKTHOU
JESATEIIbHOCTH, POSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB pEUICHUS NPaKTUYECKHX 3aJad, NPUMEHEHUIO pPa3jJu4HbIX METOJI0B
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3IUUYHBIX HCTOYHUKAX MH(DOpMaAUKU (Hay4HO-TIONYJIIpHas
JAUTepaTypa XUMHUYECKOTO COIepKaHMsI, CIIpaBOYHbIE TocoOus, pecypcsl HTepHeTa),
aHaJIM3UPOBATh HHPOPMAIUIO Pa3IMUHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTH;

(GbopMyIMpOBaTh 3aMpOChl U MPUMEHATH PA3JIMYHBIE METOJbl NPH MOUCKE U
orbope wuHbOpPMAIIMU, HEOOXOAUMOM JJIS  BBITIOJTHEHUS  Yy4eOHBIX  3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT  HCIOJIB30BAHUS MHGPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO BIOUPATh ONTUMANIbHYIO0 (OpMY Mpe/icTaBleHus HH(popMauu
(cxeMbl, rpauKH, AUarpaMmbl, TaOJUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEACTBA MPHU paboTe C XUMUYECKOU
uH(popMaIuei: IPUMEHSITh MEXIpPeIMETHbIE ((PU3NUECKUE U MaTeMaTHYECKUE) 3HAKU
U CUMBOJIBL, (hOpPMYJIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENCTBA
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:



3aJ]aBaTh BONPOCHI IO CYILECTBY OOCYXKIAAaeMOW TEMBbI B XOJi¢ AMAJIOra W/Wiu
JUCKYCCHUH, BbICKA3bIBaTh UJIeU, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBITNIOJIHEHMS NIPEIIOKEHHON 3a/1a4H;

BBICTYNIaTh C TMIpe3eHTAlMeld pe3yJIbTaTOB I[O3HABATENBHON J1€ATEIbHOCTH,
MOJyYEHHBIX CAMOCTOATEIHHO HIJIM COBMECTHO CO CBEPCTHHKAMM IPU BBHIMOJTHEHUU
XMMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUYECKOH padOThl MO HCCIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealu3alii yueOHOro npoekTa U (opMyJIupOBATh BBIBOBI 1O
pe3yapTaTaM MPOBENEHHBIX MCCIEAOBAHUN MYyTEM COTJIACOBAHUSA TO3MIMHA B XOJ€
o0CYXJIeHHSI 1 0OMEHA MHEHUSIMU.

OBilaieHHe YHHBEPCAJbLHBIMHU PEryIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBaThb U OCYLIECTBIIATH CBOKO I103HABATEIbHYIO
NESATENIbHOCTD, ONpenensist e€ Lead MW 3a7adyd, KOHTPOJIMpOBaTb MU 1O MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATH MPEAJIaraéMblii  aNrOpuT™M JEUCTBUH  Npu
BBIIIOJIHEHUH Y4YE€OHBIX M UCCIENOBAaTEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIN CIIOCOO UX PEUICHUS ¢ yUYETOM MOJIyUYEHHUsI HOBBIX 3HAHUN O BELIECTBAaX
U XUMUYECKUX PEaKIusX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOILIEHKHU.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUA Kypca « OpraHnyecKas XuMus»» OTPakaroT:

c(hOpMUPOBAHHOCTh  NPEACTaBICHUM O  XUMHUYECKOM  COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUH B IIO3HAHUU SIBJICHUU IIPUPOJIBL, B
(GOpMUPOBAHUN  MBIIUIEHUS W KYJIbTYpPbl JHMYHOCTH, €€ (YHKIHOHAIbHON
IPaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHUs] MPAaKTHYECKUX 3a7ad M 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpele;

BJIAJICHHE  CUCTEMOW  XUMHYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarolie MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAsE 0007I04Ka
aToMa, MOJIEKYJa, BaJICHTHOCTb, DJJIEKTPOOTPULATEIIBHOCTh, XHUMHUYECKas CBA3b,
CTpyKTypHas ¢opmyna (pa3BEpHyTas M COKpauléHHas), MOJb, MOJIApHas Macca,
MOJISIpDHBIA  O0BEM, YIJIEPOAHBIA CKENeT, (QPYHKIMOHAIbHAS TpYIINa, paauka,
WU30MEPHs], U30MEPBI, TOMOJIOTUYECKUHN PAL, TOMOJIOTH, YII€BOAOPOAbI, KUCIOPOL U
a30TCoJepKalue COCIMHEHUsS, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOpUsl CTPOEHUs
opranudeckux BemecTB A. M. ByrtiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM A3BIK XUMHMH; MHUPOBO33PECHUECKUE 3HAHUS,
JIeXkKalye B OCHOBE IOHUMAHMS IPUYMHHOCTH U CUCTEMHOCTH XMMHWUYECKHUX SIBJIICHUH,



(baKTOJOTMYEeCKUe CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYyYEeHWH U O€30MacHOM
UCIIOJIb30BAaHUU BAXXHEHIIMX OpPTraHWYECKUX BEHIECTB B OBITY M MPAKTHUECKOU
NEeSATEIbHOCTH YEJI0BEKa;

chOpPMHPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHbIE NPHU3HAKH TTOHSATHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME IOHSATHS TIPH
OMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpMHPOBAHHOCTh YMEHHUI MCIOJb30BaTh XUMHUYECKYIO CHUMBOJMUKY JJis
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (popmy
OpPTaHUYECKUX BEIECTB M YPAaBHECHUN XUMUYCCKUX PEAKIIMMA, N3rOTABIUBATH MOJCIIN
MOJICKYJT OpPTaHWYECKHWX BEMISCTB JUII HWUIIOCTPAIIMA WX XHMHYECKOTO U
MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW yCTaHABIMBATh MPUHAIICKHOCTh H3YYECHHBIX
OpPTaHUYECKUX BEIIECTB IO UX COCTABY M CTPOCHHIO K ONPEACIEHHOMY KJIacCy/TPyIIe
coenmuHEeHUH  (YTJIC€BOAOPOBI, KHCIOPOJA ¥  a30TCOACP)KAIIUe COCIUHCHUS,
BBICOKOMOJICKYJISIDHBIE COCJAMHEHHMS), JaBaTh WM Ha3BaHUS IO CHUCTEMATHYECKOM
Homenkiatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC HA3BaHUS OT/AEJIbHBIX
OpPraHUYECKUX BEIIECTB (ITHIICH, TPOIUJICH, alleTUJICH, STUJICHTJIUKOIb, TIUICPUH,
dbenon, GopMampIaeTu, aneTaabACTHl, MypaBbHHAS KHCJIOTA, YKCYCHAas KHCJIOTA,
OJICMHOBAasi KHUCJIOTa, CTEApUHOBAs KHCJIOTa, TJIOKO3a, (PYyKTO3a, Kpaxmal,
[EJUTI0J103a, TIIMITUH);

chOpPMHUPOBAHHOCTh YMEHHSI OIpPEACNATh BHJIBI XMMHUYECKOW CBS3U B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

COPMHPOBAHHOCT, YMEHUS TPUMEHATh TIIOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa 1 00BbsSCHEHUS! 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKUE U
XUMUYECKAE  CBOWCTBA  THUIHWYHBIX  TPEICTABUTENICH  pa3IMYHBIX  KJIAcCOB
OpraHUYECKUX BEIIECTB (METaH, dTaH, dTUJICH, POIWJICH, alleTwieH, OyTaaueH-1,3,
MeTwIOyTaaueH-1,3, OEH30J1, METaHOJ, 3TaHOJI, ATUJICHTJIMKOb, TIUIEPUH, (HEHOI,
aleTaNbICTU ], MypaBbUHAs M YKCYCHAasl KUCJIOTHI, TJIOKO3a, Kpaxmall, IEeJUII0I03a,
AMUHOYKCYCHAasl KHCIIOTa), WIITIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXJYy HUMU
YPaBHCHUSMH COOTBETCTBYIOIIMX XHUMHUYCCKUX PpEAaKIUH C HCIOJIb30BAaHHEM
CTPYKTYPHBIX (hOpMYT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HCTOYHUKU YTIEBOJOPOTHOTO
ChIpbs (He(pTh, MPUPOMHBIN Ta3, yroJyb), CIIOCOOBI UX MEPEPaAdOTKU U MPAKTUUECKOE
PUMEHEHHUE TIPOIYKTOB MepepadbOTKH;

cOPMHPOBAHHOCT, YMCHHHA TPOBOJUTH BBIYUCICHHS 110 XHMHYCCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOTHOTO BEIICCTBA WM IPOIYKTA
pEeaKiuy Mo M3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);



c(hOpMHPOBAHHOCTh YMEHU BJIaJETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIax
HAay4YHOT'O MTO3HAHUS, UCIIOIb3YEMbIX B XUMHH MPU U3YUEHUHN BEIIECTB U XUMHUECKUX
sBJIeHUN (HaOJto/IeHne, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHKE), UCIOIb30BATh
CUCTEMHbIC XUMUYECKUE 3HAHUS JIJISl IPUHSITUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYyalMsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHECHUEM;

c(hOpMHPOBAHHOCTh, YMEHHI COOMIOJATh MpaBWIA IMOJb30BAHUS XUMUYECKON
Nocy0il W 7abopaTOpHbIM O00OpY/IOBaHHUEM, a TaKXe IMpaBuUiia OOpalleHUus C
BEIIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBIMNOJHEHHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

chOpPMHPOBAHHOCTh YMEHUW IUIAHUPOBATh ¥  BBINIOJHATh XHUMHYECKUIN
HKCIIEPUMEHT (TPEeBpaIlEHUs] OPTaHUYECKUX BEUIECTB MPU HArpeBaHUU, MOJTYyUYECHUE
ATUJIEHA U U3YYECHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPraHMYECKUX BEIIECTB,
JIeHaTypaiys OeJIKOB MPU HarpeBaHUM, IBETHBIC PEaKIIMU OEJIKOB) B COOTBETCTBUU C
IpaBUJIaMHU TEXHUKU 0€30MacHOCTH MPU OOpAIIEeHUH C BEIIECTBAMU U JIa0OPATOPHBIM
000pyZI0BaHUEM, TPEJICTABIATh PE3YyIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (opMme
3aMKiCH YPABHEHHI COOTBETCTBYIOIIMX PEAKIINI U POPMYIUPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TMOJIY4aeMYyKd M3 pPa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
uHdopmaruu, MaTepHeT U Apyrux);

chOpMHUPOBAHHOCTh YMEHHUM coOo1aTh npaBWjia  SKOJOTUYECKH
1€J1€CO00pa3HOro MOBEACHUS B OBITY U TPYJOBOM I€ATEIHOCTH B LENSIX COXPAHEHUS
CBOETrO 370pOBbS M OKpYyXKaroled NpUpPOIHOM Cpelbl, OCO3HAaBaTh OMACHOCTH
BO3JICHCTBUSI HA )KMBBIE OPTaHU3MbI OTNIPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAS
cvpicnt  mokazatenst [IJIK, mosicHATe Ha mnpuMepax cmocoObl YMEHBIIECHUS U
MpEAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs. O0y4YaronuXxcsi ¢ OrpaHUYEHHBIMU BO3MOXXHOCTSMH 3JI0POBbS: yYMEHHUE
MPUMEHSThL 3HAaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX ITO3HAHUSI BEIIECTB H
XUMHUUYECKHUX SIBICHUM;

JUTSI CIICTIBIX Y CITa00BUIAIIUX 00YUYaAIOIIUXCS: YMEHUE UCTIONB30BaTh peilbehHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins qis 3anucu XumMudeckux Gopmyi.

11 KIIACC

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUSI Kypca «OO011as 1 HeOpraHUIeCKask XUuMUsH)
OTpaXKaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHM: O  XHMHYCCKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIU XUMHUH B ITO3HAHWU SIBIICHUW IPUPOJIBI, B
GbOopMUPOBAHUM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€ (PyHKIIMOHAIHHOM
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IPAMOTHOCTH, HEOOXOJUMOM JJIsi PEIICHUS MPAKTHUUYECKUX 3a7ad M DKOJOTHYECKH
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0pPOBBIO U MPUPOJTHON Cpelie;

BJIAJICHUE CUCTEMOU XUMHUYCCKUX  3HAHUMH, KOoTopas BKJIIOYAET:
OCHOBOITOJIAraloIyue IMOHATHS (XMMHUYECKHH 3JIEMEHT, aToMm, Hu3oTom, S-, P-, d-
AJICKTPOHHBIE OpOWTAIIM aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAsI, METAJJTMYECKas, BOJIOPOJIHAS), KpUCTAJIMYECKas peniérka,
TUAMBl ~ XMMHYECKUX  pEaKIui, pacTBOp,  AJCKTPOJHUTHI,  HEIJICKTPOJIUTHI,
ANEKTPOJUTUYECKAST  JUCCOLUUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peaklM¥, XUMHYECKOE pPAaBHOBECHUE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU AUCCOLMAIMU, Iepruoandyeckuit 3akoH [l. 1. MenneneeBa, 3aKoH
COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUS M TNPEBPAILCHUS SHEPTUM IIPU
XUMHUUYECKUX  pEaklMsiX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK  XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHMMAHUS TMPUYUHHOCTU W
CUCTEMHOCTH XHMHMYCCKUX SBJICHUM, (PAKTOJIOTHMYECKHEe CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJYYCHUHU M OC30MaCHOM HCIIOJIb30BAaHUN BaXKHEHIUX HEOPTraHUYECKHUX
BEIIIECTB B OBITY U MPAKTUYCCKOM JICITEIIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIISITh XapaKTEpHbIE MPU3HAKUA TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSITHS TPHU
ONMCAHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XHUMHUUYECKYI0 CHMBOJMKY JUIS
cocTaBieHHs  (GOpMyd  BEUIECTB W YpPaBHEHUH  XUMUYECKHX  PEaKLUM,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHMS OTIECIBHBIX
HEOPTaHUYECKUX BEIECTB (yrapHbIi ra3, yriaeKUCblid ra3, aMMHaK, raméHasi U3BeCTh,
Heraii€Hasi U3BeCTb, MMTHEBAs COJIA, MUPUT U JPYTUE);

c(hOpPMHUPOBAHHOCTh YMEHHUMU OIpPEISIATh BAJCHTHOCTh M CTCIICHb OKHUCIICHHS
XUMHUUYECKHUX DJIEMEHTOB B COCIMHEHUSX PA3JIMUHOTO COCTaBa, BUJI XUMUUECKOHN CBS3U
(KOBaJICHTHAsi, HWOHHAs, METaJUIMYecKas, BOJOPOAHAs) B COCAMHEHUSAX, THII
KPUCTALIAYECKOW PEMIETKH KOHKPETHOTO BeIlecTBa (aTOMHAas, MOJICKYJIspHas,
MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX PAacTBOPAaX HEOPTraHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIUBAThH MPUHAJJICKHOCTH HEOPTAHUYECKUX
BEIIIECTB MO MX COCTAaBY K OMNpEIENEHHOMY KJacCy/TpyIrie COeIUHEHUM (MpOCThIe
BEIIIECTBA — METAJUIBI M HEMETaJUIbl, OKCHJbI, OCHOBAHHMS, KHCJIOTHI, aM(pOTEpPHBIC
TUAPOKCHUBL, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUH PacKpbIBaTh CMBICT Tlepruoandeckoro 3akona Jl. 1.
MeHnneneeBa U JAEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaATh JIEKTPOHHOE CTPOEHUE aTOMOB
XHMHYECKUX 2JieMeHTOB 1—4 mnepuonoB Ilepuoanyueckoit CHUCTEMBI XUMHYECKHX
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anemeHtoB [I. M. MeHnaeneeBa, UCHONB3ys MOHATHS «S-, P-, O-3JEKTpOHHBIC
opOUTaNN», «IHEPreTUUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMUMHYECKUX JJEMEHTOB M HMX COCIAMHEHUN MO NEpuoJaM M TpyIIaM
[leprognyeckon cucTeMbl XUMUYECKUX dnemMeHToB []. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh (OMUCHIBATD) OOIIME XUMUUECKHE
CBOMCTBA HEOPraHMYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPXKIAThH
CYILIECTBOBAHHE TE€HETUYECKOW CBSI3M MEXKIY HEOPTraHWYECKUMU BEIIECTBAMH C
MOMOIIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XHUMHUYECKHUE PEAKIUH TI0
pa3NuMYHbBIM MpU3HAKaM (YUCIYy M COCTABY pEAarupyrollUX BEHIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB, OO0paTUMOCTU
peaKkIfy, Y4acTHIO KaTaau3aTropa);

c(OpMHPOBAHHOCTh YMEHUI COCTABIISATh YPABHEHUSI PEAKIIUI PA3IMYHBIX TUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPABHEHUS PEaKUii HOHHOTO OOMEHa, YUYUThIBas yCJIOBHS,
MIPU KOTOPBIX ATH PEAKLNU UAYT J0 KOHIIA;

chOpPMHUPOBAHHOCT, YMEHUH  TPOBOJAUTH  PEAKIUHU, MOATBEPKIAIOUINE
KAUEeCTBEHHBI COCTaB pAa3JIMYHbIX HEOPTraHWYECKUX BEILIECTB, pACIIO3HABATH
OMBITHBIM MYyTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

chOPMHPOBAHHOCTh ~ YMEHHMM  pacKpbiBaTh  CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM IMOCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOIO OaliaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOH
pEeaKlMM OT Pa3NUUYHBbIX (AKTOPOB; XapaAKTEP CMEUIEHUS] XUMUYECKOTO PABHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3aeiicTBus (npuniun Jle llarenke);

cOPMHPOBAHHOCTh YMEHUW  XapaKTEpHU30BaTh XUMHUYECKHUE TMPOIIECCHI,
JIeXalllie B OCHOBE MPOMBILIJIEHHOTO MOJIYYEHUS! CEPHOM KUCIOThI, aMMHUAKa, a TAKXKe
c(hOpMUPOBAHHOCTh  MPEJCTABICHUNH 00 OOIMX HAy4YHBIX MPUHLOMMOAX U
HKOJIOTUYECKUX MPOOIEMaxX XUMUYECKOTO MPOU3BOJICTBA;

chOpPMHPOBAHHOCT, YMEHUW TMPOBOJAUTH BBIUUCICHUS C MCIOJb30BAaHUEM
MOHSTHUSL «MACCOBasi JIOJIS BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOIIICHUI Ta30B MpU
XUMUYECKUX pEaKlUsX, MacChl BeIIeCTBA WM 00bEMA Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU OOBEMY OJHOTO M3 YUYaCTBYIOIIHUX B peakUuu
BEIECTB, TEIIOBOro 3¢ (}eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MAaccChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATh MpaBUia IMOJIb30BaHUS XUMHUYECKOU
MOCy/IO W JTa0OpaTOpHBIM O0OpYJIOBaHMEM, a TakKe NpaBujia OOpalieHUus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBINOJHEHUIO J1TA0O0OPATOPHBIX
XUMHUUYECKUX OIBITOB;
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cOpPMHPOBAHHOCT, YMEHUM IJIAHUPOBATh U  BBINOJHATh XUMHYECKUUN
DKCIIEPUMEHT (pa3joKeHUEe MEepOoKCHAa BOJAOPOJa B MPUCYTCTBUU KaTalu3aropa,
OTIpeJIICHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHANKATOPA,
BJIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM PEAKIIMH, PEaKIUA HOHHOTO
oOMeHa, KaueCTBEHHbIE pEakluMu Ha cyibdaT-, KapOOHAT- M XJOPHA-aHUOHBI, HA
KaTHOH aMMOHMS, pPEIIeHHE SKCIEPUMEHTANbHBIX 3a/lady 1Mo TemMaMm «MeTtamuib» U
«HemeTaibl») B COOTBETCTBHH C ITPaBUIIaMU TEXHUKH O€30MaCHOCTH MPU 00pallleHun
C BEHIeCTBAMM U JIA0OpPATOPHBIM OOOPYJOBAaHUEM, TMPEACTABIATH PE3YJIbTaThI
XUMHUYECKOT0 SKCTIEPUMEHTA B (hOpMeE 3aICH YPaBHEHUI COOTBETCTBYIOIINX PEAKIIHIA
U GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTAaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTHUYECKA aHAIU3UPOBATH XUMHUYECKYIO
uHpOpMaIlMIO, TOJYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
KOMMYHHKaIuu, UHTEpHET U IpyTrux);

c(hOpMUPOBAHHOCTH YMEHUUI co0Jro1aTh MpaBuia JKOJIOTUYECKHU
1€J1eCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOU AESITEIBHOCTH B LEISIX COXPAHEHUS
CBOETO 3J0pPOBbS M OKpYXKarolled NpHUPOJHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBHSI HA JKUBBIE OpPraHU3Mbl OIIPENEIEHHBIX BEIIECTB, IOHUMAas CMBICI
nokazareind [1/IK, mosicHiITh Ha mpuMepax crocoObl YMEHBIIEHUS U MPEI0TBPAILECHUS
WX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YeJIOBEKa;

Uil O0y4aromuMxcsi ¢ OTrpaHUYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IO3HAHUS BEILECTB U
XUMHYECKHX SIBJICHHIA,

JUJISL CJIETBIX U CIIA00BUISIIMX O0YYAIOIIUXCS: YMEHUE UCIIOJIB30BATh PelibepHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMUYEeCKuX GopMyIL.
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ITOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Hara Ne | Tema ypoka Jomamnee 3aganue
IInan. | Pdaxr.
Tema 1. Teoperuueckue 0CHOBbHI OPraHn4YecKkoii xumun (6 yacos).
2.09. 1 [Ipenmer wu 3HaueHue opranuueckoil | §1, ymp.6,
XHMUH.
4.09. 2 Teopuss ~ xumuueckoro  crpoenus | § 2, yop. 1-5
OPraHUYeCKHUX COCITMHCHH.
9.09. 3 IpakTuyeckasi padoraNel | § 3, ymp. 1-4;
«KauecTBeHHOe onpeaegeHue
yrjiepoaa, BOIOpPoAa W XJIOpa B
OpPraHMYeCKHX BeleCTBAX».
11.09. CocTrosiHUE 31EKTPOHOB B aTOME. § 4, ymp. 1-5
16.09. DnekTpoHHas NpupoAa XuMmMuyeckux | § 5, yop. 1,2
CBsI3eH B OPraHMYECKUX COSAMHEHUSX.
18.09. 6 Ocobennoctn u  knaccudpukanus | § 6, ynp. 1-7
OpraHNYECKHUX PEaKIHM.
Tema 2. IlpenesibHble yrieBoaopoasb! (3 yaca).
23.09. 7 DONEeKTpOHHOE H MpOoCTpaHCTBeHHOE | §7,ymp.1-3
CTPOEHHUE aJIKaHOB.
25.09. 8 [omonorm ¥ wm30oMepsl ankaHoB. | § 8,ymp.1-3
HomMmeHkaTypa ajkaHoB.
30.09. 9 Mertan.@u3nueckue W xumudeckue | § 9,ynp.4-5
CBOWCTBA AJIKAHOB.
Tema 3. HenpeneibHble YriieBoA0POabI (AJIKEHbI, AJIKAANEHbI U aaKUHbI) (9 yacoB).
2.10. 10 Crpoenue, usomepus, HomeHnkiarypa | § 10,ynp.1-3
QJIKCHOB.
7.10. 11 | Xumuueckue cBOiCTBa aJIKEHOB. 8§11
9.10. 12 | Ilomy4yeHue u npuMeHeHne aakeHoB. | §11
14.10. 13 | O6oOmeHre MPOHACHHOTO MaTepraa
no teme «AnkeHb». IloaroroBka k
MIPAKTHYECKON paboTe.
16.10. 14 | Ipakruyeckas padora No2 | § 12
«IlosryyeHHe ITHJIEHA W ONBITHI €
HHUM.
21.10. 15 Ankanuensl. CTpOEHHE W CBOMCTBA. 8§13
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23.10.

16

Ankaguennpl. XUMHUYECKHE CBOMCTBA.
ITonyuenue. Kayuyk.AnieTusneH.

§13

6.11.

17

CrpoeHue, HOMEHKIIATypa, U30MEPUsI U
(du3nyecKre CBONCTBA aJTKUHOB.

§13

11.11.

18

XMMHYECKUE  CBOWCTBA  QJIKUHOB.
[Tonydyenue u npuMeHEHUE aJTKMHOB

§13

Tema 4.

Apensl (apoMaTHUYecKue yriaeBoaopoabl) (21 gac).

13.11.

19

benzon u ero romosnoru. Ctpoenue,
HOMEHKJIATypa,n30Mepus
apOMATHYECKHUX YTJIEBOJIOPOJIOB.

§14

18.11.

20

dusznyeckre U XUMHUYECKUE CBOUCTBA
Oen3oIa.

§15

20.11.

21

I'omouoru 6ensona. OcobeHHOCTH
XUMUUYECKUX CBOUCTB OEH30J1a HA
pUMeEpe TOJIyoJIa.

§15

25.11.

22

['eneTnyeckas CBSI3b apOMaTUYECKUX
YTJIEBOJOPOIOB C IPYTUMHU KJIACCAMHU
YIJI€BOJIOPOIOB.

§16

Tema 5. 11

PHPOIHBbIE HCTOYHHUKHU U NePepadoTKa yriieBoaopoaos (5 4yacos).

27.11.

23

IIpuponnsriii ras. [lomyTtHele
He(TsHBIC Ta3bl.

§17

2.12.

24

ITepepaboTka HedTH.

§18

4.12.

25

I'eneTnueckas
pa3IMYHBIMU
YTJIEBOJOPOJIOB.

CBA3b MCXKIY

Kj1acCaMu

§18

9.12.

26

00001IEHNE U CUCTEMATA3 AN
3HaHu# 110 Teme «HempenensHple U
apOMATHYECKUE YIIIEBOIOPOJIBIY.

11.12.

27

KonTpoJubnas pabéora Ne2 mo reme
«HemnpenejabHble 1 apoMaTHYeCKHe
YIJI€BOAOPOAbI»

Tema 6. Ciuptbl 1 ¢eHOBI 7Y,

16.12.

28

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThl Ne2.

OpHoaTOMHBIE NpeiebHbIE CITUPTHI.
Crtpoenue Moseky, G yHKIHOHAIbHAS
rpynmna. Mi3omepusi 1 HOMEHKJIATypa.

§19

18.12.

29-
30

Bonopoanas cBs3e. CBolicTBa
3TaHoJIa. DU3HNOIOTNYECKOE TENCTBUE
CIIUPTOB HA OPraHU3M YEJIOBEKa.

8§19

23.12.

31

[TonyyeHnue u npUMeHEHUE CIUPTOB.
Penrenue 3agad mo XUMU4ECKUM
YpaBHEHUSM IPU YCIOBUHU, YTO OJHO
W3 pearupyromux BeecTB JaHO B
M30BITKE.

§ 20,3amauyHUK

25.12.

32

I'ereTmueckas CBSI3b MMpEaACIbHBIX
OIHOATOMHBIX CITMPTOB C
YIJI€BOJOPOJaMHU.

§20
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13.01.

33

MHOroaTOMHBIE CITUPTHI.
OTWIICHIJIMKOIIb, TIULEPUH.
CBolicTBa, IPUMEHEHUE.

§20

15.01.

34

DeHOBI. Crpoenue MOJIEKYJIbI
¢denomna. CoiicTBa ¢benona.
TokcnyHOCTh ~ (eHONAa W €ro
coenunenuil. [Ipumenenne genona

§22

Tema 7.

AJIbIerHIbl, KETOHBI 1 KAPOOHOBBIE KUCJIOTHI 9.

20.01.

35

Aunbaernibl. CTpOCHHE MOJICKYIIbI
dopmanpaernga. OyHKIHMOHATBHAS
rpynna. MizoMepust 1 HOMEHKJIaTypa.

823,ymp.3,4,3a11(c.106)

22.01.

36

CBolicTBa aJIbAETHIOB.
dopMatbIeTHT ¥ alleTabJICTHI:
HOqueHHeIIHpHMeHeHH&

§24ymp.16,3a11(c.117-118)

27.01.

37

AIIETOH — MPEJICTAaBUTEIIb KETOHOB.
Ctpoenue monekyinsl. [Ipumenenue.

3aaHue B TETpaau

29.01.

38

OaHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIOTHL. CTpoeHHe
MOJIeKyJl. @yHKIMOHAIbHAS IPyIIIIa.
M3omMepusi 1 HOMEHKIIATypa.

§26ymp.17(c.118)

3.02.

39

CBolicTBa KapOOHOBBIX KUCIIOT.
Peakuus stepuduxaryu. [Tomyuenue
KapOOHOBBIX KUCIIOT ¥ IPUMCHCHHE.
Kpatkue cBeneHus o HenpeaeabHbIX
KapOOHOBBIX KHCIIOTAX.

[Toxrot. K mpaktuy pabote

5.02.

40

[TpakTuueckas pabora Ne3
«Ilonydyenue u cBoiicTBa KApOOHOBBIX
KHCIIOT»

8 27,Iloaror. K mnpakruyu
pabore

10.02.

41

[TpakTuueckas padota Ne4 «Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 Ha
pacrio3HaBaHUE OPTaHUIECKUX
BEIIIECTBY

8 28,Iloaror. K mnpakruu
pabote

12.02.

42

O0600611IeHNE U CUCTEMATU3AIUS
3HAHUH 110 TEME
«Kuciopoacoaepkalime
OPraHUYECCKUE COSAUHCHHMS)

ITon. k xour. Pao.

17.02.

43

KonTposbnas padora Ne3 no remam
«CnupThl B (PEeHOJIBbIY,
«AJbaeru/ibl, KeTOHbI»,
«Kap0OoHoBBI¢ KHCTOTBDY

IMOBTOPIIUTH

Tema 8. Ciioxubie 3¢pupbl. ZKupbi 3u.

19.02.

44

Ananus pe3ynbmamos KOHmMpOIbHOU
pabomut Ne3.

CrnosxxHble 3(hUpbl: CBONCTBA,
MIOJTyYeHUE, IPUMEHEHHE.

829

26.02.

45

Kupsl, ctpoenne xupos. JKupsl B
npupoje. CporictBa. [IpumeHeHue.

§30,ymp 1-6

3.03.

46

Moromue cpencrsa. [IpaBuiia
0e30macHOTO OOpaIIeHHs CO
CpeACTBaMU ObITOBOM XMMUHU.

§30,ynp 10-18
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Tema 9. YriieBsoanl 8u.

5.03.

47

I'moko3a. CTpoeHHE MOJIEKYIIBI.
OnTuueckas (3epKajibHasi) U30MEpHsL.
PU3NYECKUE CBOKCTBA U HAX0XKICHUE
B nnpupoje. [Ipumenenue. @pykrosa —
M30MEP IIIOKO3BI.

§31,ymp.8,3a71.1(c.128-129)

12.03.

48

XUMHUYECKHUE CBOMCTBA IIIOKO3EI.
IIpumeHeHue.

8§31

17.03.

49

Caxapo3za. CTpoeHHU€e MOJICKYJIbI.
CBolicTBa, IPUMEHEHUE.

832

19.03.

50

Kpaxman — npeacraBurens
MPUPOAHBIX MOIUMEPOB. DU3nyeckue
1 XMMUYECKHE CBOMCTBA.
Haxoxnenue B mpupoze.
[TpumeneHue.

833

31.03.

51

Lemntono3a — npeacTaBUTENb
IIPUPOJHBIX TOJIMMEPOB. Pu3nuecKue
1 XMMUYECKUE CBOMCTBA.
Haxoxnenue B mpupoze.
[IpumeHeHue. AlieTaTHOE BOJIOKHO.

8§34

2.04.

52

[Tpaktuyeckas padora NeS «Pemenne
HKCIEPUMEHTAJIbHBIX 33/1a4 Ha
IIOJIy4YEHHUE U PACIIO3HABAHUE
OpPraHUYECKUX BEILECTB)»

835

7.04.

53

O060011IeHNE U CUCTEMATU3AIUS
3HAHUH 110 TeEME «YTIIEBOILI

IIOBTOPUTH

Tema 10. A3oTcoaep:kamue OpraHu4ecKne coeJHHeHUs /4.

9.04.

54

Amunbl. CTpOEHHE MOJIEKYI.
AmuHorpymmna. ®usndeckue u
XUMHUECKHE cBoMicTBa. CTpoeHue
MoJeKyibl aHuianHa. CBolicTBa
anwiuHa. [IpuMeHeHue.

§36,ymip1-9(c.156),3an.1-
3(c158)

14.04.

55

AmuHokucnotsl. U3omepus n
HOMeHKkIarypa. CBoiicTBa.
AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHMYECKHUE COCTUHEHUS.
IIpumMeHeHue.

SaﬂaHI/Ie B T€Tpaau

16.04.

56

I'eneTnueckas cBsI3b aMUHOKHCIIOT C
JPYTUMH KJIACCAMU OPTaHUYECKHUX
COCTUHEHUN.

§37,ynpl10-14,ctp.157

21.04.

57

benku — npupoHbIe MOIUMEPBI.
CocTaB U CTpPOEHHUE.

838

23.04.

58

dusnyeckre U XMMHUYECKHUE CBOICTBA.
[IpeBparenus 0eIKOB B OpraHu3Me.
VYcnexu B U3y4eHUH U CUHTE3€
OEIKOB.

839

28.04.

59

[TonsiTHe 06 a30TCOAEPIKAIINX
TETEPOLUKINYECKUX COCIUHEHUSIX.
[Tupupun. uppon. [IupumurHOBEIE

840
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1 MYPHUHOBBIC OCHOBAHUA.
HykienHOBbIE KUCTIOTHI: COCTaB,
CTpOCHHUE.

30.04.

60

XUMHS ¥ 3I0POBbE YEIOBEKA.
JlexapctBa. [IpoGiieMsbl, CBsI3aHHBIC C
NPUMEHEHHEM JICKApCTBEHHBIX
npenaparos.

841

Tema 11. Xumus nojiumepon 9u.

5.05.

61

Ilousrue o BBICOKOMOIJICKYJIAPHBIX
COCAUMHCHUAX. CuHTETHYCCKHUE
IOJIMMCPBI.

842

7.05.

62

Knaccudukanus miactmacc.
TepMoIIaCTUYHBIC TTOTUMEPHI.
[Monmatunen. Iomunponuiex.
TepMOIIaCTUYHOCTb.
TepMOpeakTUBHOCTb.

843

12.05.

63

Cunrernueckue kayayku. CTpoeHue,
CBOMCTBA, MTOJIy4YEHUE U TPUMEHEHUE.
Cunrerndeckue BosokHa. Kampos.
JlaBcaH.

845-46

14.05.

64

Nuctpykrax no Th. [Ipaktuueckas
pabota Ne6 «PacriozHaBaHue
IJIACTMACC U BOJIOKOH)»

§ 47

19.05.

65

KonTpoasnas pa6ora Ne4 nmo remam
«Cnoxnblie 3¢pupbl. ZKupbp,
«YraeBoabn», «A30TcoAepKaIIHe
OpPraHMYecKue coeJMHEeHHUsD)

21.05.

66

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThr Ne4,

O0600611eHrEe MaTepHrala TEMBI.
Pemenne pacueTHbIX 3a7a4 Ha
OIPEAEIEHNE MAaCCOBOM WIIU
00BEMHOMN J10JIM BBIXO0J1a IPOAYKTa
peaKuuu OT TEOPETHUECKU
BO3MOXKHOTO.

22.05.

67

Hrorosasi kKoHTpOJILHAst padoTa Mo
KYpCY OPraHu4ecKoil XMMHH

22.05.

68

AHanu3 pe3yiabTaToB KOHTPOJIBHOIO
UTOTOBOT'O TECTUPOBAHUSI.
O060011eHre 3HaHU# TI0 Kypey
opraHnyeckor xumuu. Oprannueckas
XMMHsI, YEJIOBEK U IIPUPOJA.

848

Pesepn

11 KIIACC

HOYPOUYHOE IINTAHUPOBAHHUE
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Hara Ne | Tema ypoka Jomainee 3aganue
Ilnan. | ®akr.
TeopeTuvyeckue 0CHOBbBI 001IeH XMMUU
Tema 1. BackHeiimue xuMu4eckue NOHATHS U 3aKOHBI (8 4acoB)
2.09. 1 §1,c.6.8.2-3
Xumuueckuid sneMenT. Hykneuasl. IToaroroBuThes K
W3oTorel. KOHTp.pao.
IToBTOpenue npoitnenHoro B 10 ki1.
4.09. Bxonnast konTponpHast pabora Nel
9.09. 3 3aKoH COXpaHEeHHsI MacChl U SHEpruu B | §2,¢.9.Ne2-4
XUMHAH
11.09. 4 [Tepuoauueckuii 3aK0OH. §3,c.14-15,Ne 2-4, TecThI
Pacnipenenenue 31€KTpOHOB B aTOMax
HJIEMEHTOB MaJIbIX IEPUOIOB.
16.09. 5 Pacnipenenenue snektpoHoB B atomax | §4,c.22 Ne 1-5
OOJIBIINX MEPUOJIOB
18.09. 6 [Tonmoxxenue B [ICXD Bogopona, §5 ¢.25, Ne4
JAHTAHOUOB, AaKTUHOUJIOB
HCKYCCTBEHHO TMOJIy4EHHBIX
HJIEMEHTOB
23.09. 7 BaneHTHOCTh U BaJICHTHBIC 86
BO3MOKHOCTH aTOMOB C.31
Ne4-7
25.00. 8 [Tepuoanueckoe U3MEHEHHUE 86
BAJICHTHOCTH U PaJyCOB aTOMOB. C.31
Ne4-7
Tema 2. Ctpoenue BemecrBa (7 4acoB)
30.09. 9 OCHOBHBIE BU/Ibl XUMHUYECKOW CBSI3U §7,m0 ctp. 33
HonHast ¥ KOBaJICHTHAS CBS3b
2.10. 10 | CocraBreHue 3MEKTPOHHBIX GOPMYIT §7 c.33-34
BEIIIECTB C KOBAJEHTHOMW CBS3bIO
7.10. 11 | Meramumueckas cBa3b. Bogopoanas §8,¢ 37Ne3 TecThl
CBSI3b.
9.10. 12 | IIpocTpaHCTBEHHOE CTPOCHUE §9,c.43 No5, Tectsl
MOJICKYIT
14.10. 13 | CtpoeHue KpUCTAILIOB. §10,c. 48 Ne5
Kpucrannnueckue pemerk.
16.10. 14 | IlpuunHbl MHOTOOOpA3UsI BEIIECTB §11,c.51 Ned4-5
21.10. 15 | KonTpoabHas pa6ora Ne2 no remam
«BakHelmme XuMH4YeCKUue NOHATHS
U 3aKOHbI», «CTpoeHHe BelecTBay
Tema 3. Xumnueckue peakuuu (7 4acoB)
23.10. 16 | Knaccudukarus XUMAYECKUX §12,¢c 58 Ne 1-3,
peakuui 5-7
6.11. 17 | Knaccudukarus XUMHIECKUX §12,c 58 Ne 4,,
peakuuit 8-10
11.11. 18 | CkopOCTh XMMHYCCKHUX PEaKIIHA §13,TecThr
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13.11. 19 | CxopocTh XUMHYECKUX PEAKIIUHA. §13,Kx0HCHIEKT
Kunernyeckoe ypaBHEHHE PEAKITHH.
18.11. 20 | Karanus §14,¢.70,Ne 4 Tecthbl
20.11. 21 | XuMU4ecKoe paBHOBECHE U CIIOCOOBI §15,¢.73,Ne3 3amaun
€ro CMeIeHus
25.11. 22 | Ypok-00001eHue mo Teme
«XHMMHYECKUE PEAKIIHI
Tema 4. PactBopsl (7 4acoB)
27.11. 23 | ducnepcHble CUCTEMBbI 816
2.12. 24 | CriocoObl BeIpaXkeHUs KOHIeHTparmu | 817
pacTBOPOB ,c. 81 3ax1.1,2
412, 25 | Pemenue 3a1a4 Ha MPUTOTOBJICHUE §17,c. 81 3an.3.4.
pacTBOpa OIMpPEAEICHHOW MOJIIPHOU
KOHIIEHTpalluu
9.12. 26 | [IpakTyeckas padora Nel [ToaroToBUTH OTYET
IIpurorosjieHue pacTBopa ¢
3aJJaHHON MOJISIPHOM
KOHLEHTpanuei
11.12. 27 | DNeKTPOIUTHYECKAs TUCCOLUAIIHS. §19¢ 88,No 2-7
Bonopoanslii moka3aress.
16.12. 28 | Peakuuu moHHOrO OOMEHa §20,c. 92 Ne2-5
18.12. 29 | 'upponu3 opraHUYECKUX U §21,¢.97 Ne6-7
HEOPraHWYECKUX COECIMHEHUI
Tema «JieKTpoXUMHYECKHE peakuum»(5 4acoB)
23.12. 30 | XuMHUYECKUE HCTOYHHUKH TOKa §22,c 102.Ne5-6
25.12. 31 | Psx cTanmapTHBIX SICKTPOIHBIX §23,¢.107.Ne8-9
MOTEHIINAJIOB
13.01. 32 | Koppo3us MeTaJIjioB 1 ee §24, c.112,Ne4-5
MpeIynpexaeHIe
15.01. 33 | Dnektponus §25, c. 118 Ne4 6.
[ToaroroBuThCH K
KOHTp.paboTe
20.01. 34 | UroroBasi KOHTpOJIbHasi padoTa Ne3
3a | mosryroaue no pasaesy
«TeopeTnyeckue 0OCHOBBI XUMH U
Tema 6. Metasuibl. (12 yacoB)
22.01. 35 | OOmast xapakTepruCTUKa METAIIJIOB §26,c. 123 Ne 6-7,TecTbl
27.01. 36 | O030p MeTaTUYECKHX IeMeHTOB A- | §27,c. 131 Ne4-5,9
rpynn
29.01. 37 | O6mmii 0030p METAJUTHYECKUX §28,c.134
2J1IeMEHTOB b-rpynn Ne3-4,rectsl
3.02. 38 | Menp §29,c. 137Ne4
5.02. 39 | Hunk §30, c. 140,Ne4
10.02. 40 | TutaH u XpoMm §31,c 145,Ne2,3
12.02. 41 | XKene3o, HUKEb, IIJIATHHA §32,c.149Ne3-4, TecThl
17.02. 42 | CrutaBel METAJIOB §33,c.154Ne5-6
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19.02. 43 | OKcuabl ¥ TUAPOKCUIBI METAIIIOB §34,c.160Ne5,835
POYUTATh
26.02. 44 | IlpakTnyeckasi padora Ne2
Pemenne JxcnepuMeHTAIBLHBIX
3a1a4 no teme «MeTawab)
3.03. 45 | Pewenue 3agau [ToaAroTOBUTHCS K KOHTP.
pabote
5.08. 46 | KonrpoabHas padora Ned mo Teme
«MeTaJiby
Tema 7. «Hemera/ib» (10 yacon)
12.03. 47 | O6G30p HEMETAIIOB §36,c.165Ne2
17.03. 48 | CroiicTBa 1 mpuMeHeHHe BaxHermux | §37,c.172Ned, TecTsl
HEMETaJJIOB
19.03. 49 | CoiicTBa u mpuMeHeHHe BaxHeHmux | §37,c.172Ne6
HEMETaJJIOB
31.03. 50 | OGmras xapakKTepUCTHKA OKCHJIOB §38,c.179Ne6
HEMETAJIOB U
KHCJIOPOI0COACPIKALIIX KUCIIOT
2.04. 51 | OkucnurenpHbIe cBOMCTBA a30THOM 1 | §39,c.183Ne4
CEpHOM KUCIIOT
7.04. 52 | CepHas KucjIOTa M a30THASI KUCIOTHL. | JlomonHuTEIRHAS
VX npuMeHeHue. JUTeparypa
9.04. 53 | Bogopomabie coenuHeHus §40,c.186Ne3,3amaun
HEMETaJJIOB
14.04. 54 | I'eneruueckas cBsi3zb Heopranudeckux | §41,c.189-B, TecTsi,
Y OPraHMYECKUX BEIIECTB naparpad 42
16.04. 55 | IlpakTuyeckasi padora Ne3. oTYer
Penienne 3kcnepuMeHTATbHBIX
3aga4 no reme «Hemerapabi»
21.04. 56 | KonrpoabHasi padora Ne 5 mo teme
«HeMmeTaJLiib1»
Tema 8 Xumus u xku3Hb (S 4acoB)
23.04. 57 | XuMus B MPOMBIIIJIEHHOCTH. §43,c.198Ne6,7
[TpuHIMITBI TPOMBILIUIEHHOTO
IPOM3BOJICTBA
28.04. 58 | XuMuko-TexHonornyeckue npuHmnsl | §44,c.203Ne8
MIPOMBIIIIJICHHOTO TTOJTY4eHUS
MeTassoB. [Ipon3BoIcTBO UyryHa.
30.04. 59 | [IpomsBoacTBO cTanm §45,c.208Ned
5.05. 60 | Xumus B ObITY §46,c.213TecTsl
7.05. 61 | XuMudeckas IpOMBIIIJICHHOCTb U §47,c.217Ned
OKpY’Kalomias cpea
Tema 9 «IIpakTukym. O0001ILIEeHHE»
12.05. 62 | IIP/P Ne4 Pemienue

IKCMICPUMECHTAJBHBIX 3a1a4 I10
OpPraHMYecKoi ¥ HeOpPraHu4ecKou
XHMMHH
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14.05. 63 | [TP/P Ne5 PemeHune mpakTHYeCKHX
PacyeTHBIX 32124

19.05. 64 | [IP/P Ne6 IlosryueHume codmpanme u
pacno3HaBaHHe ra3oB

21.05. 65 | IlogroroBka K KOHTPOJIBHOH padoTe

22.05. 66 | UroroBasi KOHTpPoOIbHAsi padoTa Ne6

22.05. 67 | AHanu3 KOHTPOJBHOU PabOTHI.
O0600111IeHre TPOHCHHOTO MaTepuaa

68 | Peseps

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'. AknimoHepHOEe 00111eCTBO

«M3parensctBO «IIpocBenieHne»

Xumus, 11 knace/ Pyasutuc I'.E., ®enpaman @.I'. AkiimonepHoe 00111eCTBO

«M3parenbctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

Coopnuk 3ana4 no xumuu I'.I1. Xomuenko, N.I". XomueHko

3amaunnk 1o xumuu 8-11 kmaccer S.J1.Ionsadap6, HO.B. Xomakos, 10.B./JogoHoB
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HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://pedsovet.org/ - TTencoreT.0org. JKuBoe mpocTpaHCTBO 0Opa30BaHMS.
HHTEepHET-peCcypC COAEPIKUT TEOPETUUECKUE M MPAKTHUCCKUE MATECPUATBI IS
IPOBEICHUS YPOKOB, BHEKJIACCHBIX MEPOTIPUSATHIA

http://www.uroki.net/ - UROKI.NET. Ha cTpanumiax 3toro caita Bel HaligeTe
HOYPOYHOE U TEMAaTUYECKOEC IJIAHUPOBAHUE, OTKPBITHIC YPOKH, CIICHAPUH
IIKOJIbHBIX MPA3IHUKOB KJIACCHBIE YaChl, METOIMYCCKHUE Pa3paO00TKH, KOHCIICKThHI

YPOKOB, 1a00OpaTOpHbIE, KOHTPOJIbHBIE PA0OTHI U MHOXKECTBO IPYTUX MAaTEPHUATIOB
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