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OenepanbHas paboyasi mporpamMma Mo ydeOHoMmy mnpeamery «Xumwusi» (0a30BbIi
ypoBeHb) (mpeamerHass o6nactb «EcTeCTBEHHO-HAay4dHbIE TPEAMETHI») (1anee
COOTBETCTBEHHO — MpOrpamMMma Mo XMMHH, XUMUsI) BKIIOYAET MOSICHUTEIbHYIO 3aMUCKY,
cojiep>kaHre OOydYeHHUs], TUIAaHUPYEMbI€ PE3yJbTaThl OCBOCHUS MPOTPAMMBI 10 XUMUH,
IJIAHUPYEMBbIC PE3yJIbTaThl, TEMATHYECKOE MJIAHUPOBAHHUE.

[losicHuTenbHast 3amucKa OTpa)kaeT OOIMe IMEeNH W 3aJa4d U3Y4YCHUs XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ M3YYEHHIO 00ydarolIuMucs,
MECTO B CTPYKType ydeOHOro IUlaHa, a TakkKe MOAXOJbl K OTOOpY coaepx aHusi,
K ONpPENCIICHUIO TUIAHUPYEMBIX pEe3yJbTaTOB U K CTPYKTYpE TEMaTHYECKOTO
TUTAaHUPOBAHUS.

Conepxanue oOOy4YeHHUSI PACKpBIBAET COJIEp)KATEIbHbIE JIMHUHM, KOTOPHIC
npeaaratoTces g 0053aTeIbHOr0 M3YYeHHs] B Ka)JOM KJIAacC€ Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHHS MPOTPAaMMbI 1O XUMUHM BKIHOYAIOT
JUYHOCTHBIC, METAalpeJMETHBIC pe3yJbTaThl 3a BECh MEPHOJ OOY4YEHUS Ha YpOBHE
cpenHero oOmero oopa3oBaHusi, a TakXKe MPEAMETHbIC TOCTHKEHHUS O0ydarolierocs
3a KaXIbIi TOJ] 00ydeHUSI.

HOACHUTEJIBHASA 3AIITUCKA

[Iporpamma Mo XUMHHM Ha YPOBHE CpeAHero oodiiero oOpa3zoBaHusi pa3paboTaHa
Ha ocHOoBe demepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «O06 ob6pa3zoBaHHH
B Poccuiickoit ®enepanun», TpeOOBaHMN K pe3ysibTaTaM OCBOCHHS deaepaabHOn
oOpa3oBaTelbHOM TporpaMmbl  cpenHero obmero obpazoBanus (DOII COO),
npencraBieHHbIX B denepanbHOM TrocylnapCTBEHHOM 0O0Opa30BaTEeIbHOM CTaHAApTe
COO, ¢ yuérom Konnenuuu mpenomaBaHus ydyeOHOTO TIpeaMeTa  «XUMHUS»
B 00pa3oBaTeIbHBIX OpraHu3anusax Poccuiickoit denepannn, peaaus3yrOIMX OCHOBHbBIC
oOpa3oBaTeibHbIE MPOrPAMMbI, M OCHOBHBIX TMOJOXKEeHUU «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoii @enepaunn Ha nepuon no 2025 roga» (PacnopsixeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOIX0J0B K pa3pabOTKe MpOrpaMMBbl MO XUMHH, K ONPEIETICHUIO OO0IIeH
CTpaTeruu OoOy4eHHs, BOCIIUTAHUS W PA3BUTHs OOYYAIOMIMXCA CPEACTBAMU Y4EOHOTO
npeameta «Xumus» Uit 11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIM KOHIENTYaIbHBIC
nosioxkernst ®I'OC COO o B3anM000yCIIOBICHHOCTH II€JICH, COAEPKaHUs, PEe3yIbTaTOB
oOydeHwust 1 TpeOOBaHMI K YPOBHIO TIOJITOTOBKH BHIMTYCKHUKOB.

B cooTBercTBUMM C JaHHBIMU TOJIOKEHUSIMU TporpaMma mo Xumuu (0a30BbIN
YPOBEHb) Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

yCTaHABIMBAeT o00s3aTeNbHOEC (MHBAPUAHTHOE) TMPEAMETHOE COJepKaHHe,
OMpeieiAeT KOJIMUYECTBEHHbIE U KAUECTBEHHbIE €r0 XapaKTEePUCTUKU HA KaXKJOM JTare
M3YUYCHUS MpeaMeTa, MPeayCMAaTPpUBAET MPUHIIUIBI CTPYKTYPUPOBAHUSL COAEPKAHUS U
pacrpeielieHus ero Mo KjiaccaM, OCHOBHBIM pa3jiejlaM U TeMaM Kypca;



Na€T MPUMEPHOE pACHpe/ieNiCHHe Y4eOHBIX YacoB MO TEMAaTHYECKHM paszJieliaM,
PEKOMEHAYeT MPUMEPHYIO IMOCIEAOBATEILHOCTh HW3YUYEHHUSI OTACIbHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOT0 mpoiiecca,
BO3pacTHBIX ocoOeHHOCcTeN oOyvaromuxcs 11 knaccos;

TaéT METOJMYECKYI0 HWHTEPIpETAllMI0 IIeJIe H3yueHHs] TpeaMeTa Ha YpOBHE
COBPEMEHHBIX IPUOPUTETOB B  CHUCTEMEe cpeaHero oOmero  00pa3oBaHus,
COJIEp)KaTeNIbHOW XapaKTePUCTUKU IUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MIpOrpaMMbl  CpelHero o0mero oOpa3oBaHusi (JIMUHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHUJIOB  Y4eOHO-TIO3HABATEIBHOM
JEeSATENbHOCTH 00YYaIOUIErocs Mo OCBOCHUIO CO/ICpKaHUs MpeAMETaA.

Xumudeckoe oOpazoBaHUe, MOJydaeMOe€ BBITYCKHHKaMH 001eo0pa3oBaTeIbHON
OpraHu3aIlu, SIBISIETCS HEOThEMJIEMON dYacThl0 MX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEepIIAOIIMM JTaloM peaju3aldd Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KITFOUEBBIX [IEHHOCTEH, MPUCYITUX IIEJIOCTHONU CUCTEME XUMUYECKOr0 00pa3oBaHus. DTH
IIEHHOCTH KacalTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PCHUS U
oOmIei KyJabTypbl YEOBEKa, a TaKXKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M TMPHUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3zoBaHUE
oOydJaroImuxcs Ha YPOBHE CpEeAHEro oO0miero oOpa3oBaHUs CpPEICTBAMHU y4eOHOTO
npeameTra «XHUMHS», COJEPKaHUE U MOCTPOEHUE KOTOPOTO OIPEAEIEHBl B MPOrpamMme
0 XMMUH C YU4E€TOM crHelUPUKH HAYKU XUMHH, €€ 3HAYCHUS B MO3HAHUU MPUPOIBI U
B MarepuajibHOM O>KM3HUM O0OIIecTBa, a Takke ¢ Y4Y€ToM OOmMX Lelned u
NPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro OOIIero
oOpazoBanuss B Poccuiickoit ®Deneparuu. Tak, Hanpumep, npu (HOPMUPOBAHHUH
collepKaHMsl TpeaMeTa «XHUMHUS» YYTCHBI CIEAYIOIIME MOJOXKEHUs O crenuduxe u
3HAYEHUHU HAYKH XUMUHU.

XuUMHS KakK D3JIEMEHT CHCTEMBl ECTECTBEHHBIX HAyK WIpPAaeT OCOoOYyl0 poJib
B COBPEMEHHOH IUBUJIM3AIIMHY, B CO3JaHUN HOBOM 0a3bl MaTepuaabHON KynbTypbl. OHa
BHOCHT CBOM BKJIaJl B JOPMUPOBAHUE PALIMOHATHLHOTO HAYYHOT'O MBIIIJICHHUS, B CO3JaHUE
[IEJIOCTHOTO TIPEACTABICHUS 00 OKPYXKaIIIeM MHpPE Kak O EIMHCTBE NPUPOABI U
YelioBeKa, KOTOpoe (POpMHUPYETCs] B XMMHUU HAa OCHOBE MOHHMMAHWS BEIIECTBEHHOTO
COCTaBa OKPYXKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMH 00JACTSIMU MTPUMEHEHUS.

TecHo B3aMMOAEHCTBYSL C JpPYrUMH €CTECTBEHHbIMM HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacCTbl0 MHUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHUEM YCIEUIHOIO
Tpylla W SKM3HM Kaxaoro uieHa oOmectBa. CoBpeMeHHas XuUMHUS Kak Hayka
co3uaaTeNbHas, KaKk HayKa BEICOKMX TEXHOJIOTHH HalpaBjeHa Ha pENIeHUE TJI00ATbHBIX
po0JIeM YCTOMYHMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YJHEPIreTUUCCKOM, IMUIIECBOM,
AKOJIOTUYECKON 0€30MMacCHOCTH U OXPaHBI 3JI0POBbSI.



B cooTBeTcTBUM € OOIIMMHU LEISIMU U IPUHLIMIIAMH CPEAHETO OOIIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (11  kmaccel, 0a30BBIH  YPOBEHb H3YUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaroIIMXCH,
HEOOXOMMYIO MM i1 BbIpAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO
BKJIFOYEHHSI B KU3Hb COLIMYMa, MNPOAODKEHHsS 00pa30BaHUS B Pa3IUYHBIX 00JACTSX,
HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisomuMu npeaMera «XUMHUsI» SBISI0TCS 0a30Bble Kypchl — «Oprannyeckas
xuMusi» U «OO0Iast 1 HeOpraHuyeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOpBIX SBJSIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM O HEOpPraHUYeCKOM
XUMHUHM (C BKJIIOUYEHHWEM 3HaHMM U3 0O0IIed XUMHH) W OpPraHUYecKOW XUMUHU.
dopMupoBaHUE AAHHOW CHUCTEMbl 3HAHMHM TPU HM3YYEHUHM INpeaMera oOecrednBaeT
BO3MOXHOCTb PACCMOTPEHHUS BCET0 MHOI000pa3us BEIIECTB HA OCHOBE OOIIMUX MOHATUH,
3aKOHOB M TEOPUN XUMUHU.

CtpykTypa coaepkanuss KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHuveckasi XuMus» c(popMUpoOBaHa B IPOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
NoJIXoJa K M3Y4YeHHIO Y4yeOHOro Marepuania u  OOyCIIOBJI€Ha HMCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMpENEIEHHBIX TEOPETHUECKUX YpOBHsX. Tak,
B Kypce OpraHMyecKOW XMMHUHU BEIleCTBa PacCMaTPHUBAIOTCS HA YPOBHE KIIACCHMUYECKOU
TEOPUU CTPOCHUS OPTraHUYECKUX COCAVHEHUI, a TAKXKE HA YPOBHE CTEPEOXUMUUYECKHUX H
AJIEKTPOHHBIX NPEJCTaBICHUN O CTpoeHUHU BenlecTB. CBelleHUs: 00 U3ydaeMbIX B Kypce
BEIIECTBAaX JAlOTCS B PAa3BUTHUM — OT YIJIEBOJAOPOJOB JO CIIOKHBIX OHMOJIOTMYECKU
aKTUBHBIX COEOUHEHUH. B Kypce OpraHM4eckol XuUMHUU TIOJy4YarOT pa3BUTHE
cOpMUPOBaHHBIE HAa YPOBHE OCHOBHOIO oO0IIero oOpa3oBaHMsI IE€pBOHAYajIbHBIE
OPECTABICHUS O XHMHUYECKOH CBs3U, KIaCCU(PUKAIIMOHHBIX NpHU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XMMUYECKOM pEaKIUu.

[lon HOBBIM yrioM 3peHuss B npeamere «XuMus» 0a30BOro  ypoOBHS
paccMaTpuBaeTCsl M3yYEHHBI Ha ypOBHE OCHOBHOrO 00IIero o0Opa3oBaHUs
TEOPETUUECKUN MaTepuai U (HaKTOJIOTMUECKHE CBEJICHUS O BEIIECTBAX U XMMHMUYECKON
peakiuu. Tak, B YaCTHOCTH, B Kypce «O011as 1 HeopraHu4ecKasi XUMHs» 00y4JarouIuMcst
IIPEIOCTABISAETCS  BO3MOXKHOCTH  OCO3HaTh 3HAYEHHE NEPHOJUYECKOrO 3aKOHA
C OOLIETEOPETUYECKUX U METOAOJIOIMUECKUX MO3UIMM, ITy0Ke MOHATh UCTOPHUUECKOE
n3MeHeHne (QYHKIMA 3TOro 3akoHa — OT o0oOmaromeid g0 OOBICHSIOMEH Hu
MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUKA O BaKHEMIIMX BENIECTBAaX, HUX COCTaBE, CTPOCHHH,
CBOICTBAX W NPUMEHEHUH, a TAKXKE€ O XUMHUYECKUX pEAKUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NPOTEKAaHMsI JOMOJHSAETCs B Kypcax 11 kmaccoB sneMeHTaMu
CoJlep KaHMsl, UMEIOUIUMU KYJIbTYPOJOTHUECKUI M NMPUKIATHON XapakTep. DTH 3HAHUSA
CHOCOOCTBYIOT NIOHMMAaHHIO B3aHMOCBSA3U XUMHUH C APYTHUMH HAayKaMU, PacKpbIBAIOT €€
pOJiIb B NO3HABATEJIbHOM M MNPAKTHYECKOM JEATEIbHOCTH YEJIOBEKAa, CHOCOOCTBYIOT
BOCIIMTAHUIO YBAKEHUS K IPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU M NPAKTUYECKUX
MPWIOKEHUH XUMHUHU, TOMOTalT BBIMYCKHUKY OPUEHTHPOBATHCSA B OOIIECTBEHHO



U JIMYHOCTHO 3HAYMMBIX MPOOJieMaX, CBSI3aHHBIX C XUMUEH, KPUTUUECKU OCMBICIUBATH
MH(pOpMALINIO U PUMEHSTh €€ IJI MONMOJHEHUS 3HAHUMU, PEIICHUS HHTEJUICKTYyaIbHbIX
U DKCHEPUMEHTAIBHBIX MCCIIEIOBATENbCKUX 3a/ad. B 1enoMm coaepikaHue ydeOHOro
npeamMera «XuMuUs» AaHHOTO YPOBHS H3Y4YEHUsS] OPUEHTUPOBAHO Ha (HOPMUpPOBAHUE
y 00y4YarmIMXcsi MUPOBO33PEHUECKON OCHOBBI sl MOHUMaHUs (GuiIocodCKux HIeH,
TaKuX KaK: MaTepUaIbHOE €JUHCTBO HEOPraHUYECKOr0 M OpPraHHuvYecKoro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I103HABAEMOCTb
MPUPOAHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MIPOTUBOPEUUN MEXKAY HOBBIMU
dakTaMu U TEOPETHYECKUMH MPEANOCHhUIKAMHU, OCO3HAHHME POJM XUMHUHU B PEIICHUU
AKOJIOTUUECKUX TPoOJeM, a Takxke MpoliieM cOepexeHus PHEPreTUYeCKUuX pPecypcos,
CBIPbSl, CO3AHUSI HOBBIX TEXHOJIOTUM U MAaTEPHUATIOB.

B nane pemenus 3ajiad BOCIUTaHUS, PA3BUTHS U COLMAIM3AMKU 00YYaIOIINXCS
MPUHATHIE POrPAMMOM MO XMMHUHM MOJXObI K ONPEICICHUIO COJIEPKAHUS U TOCTPOCHHUS
npeaMeTa IpeaycMaTpuBaloT (POPMHUPOBAHME YHUBEPCAIBHBIX YYEOHBIX JICHCTBUIA,
uMerIMX 0a30BOE 3HAYCHUE ISl PA3TUYHBIX BUJIOB JCATEILHOCTH: PEIICHUS MPOOIIeM,
MOMCKa, aHajiu3a U 00paboTku uHGOPMAIIUU, HEOOXOAUMBIX i TPUOOPETEHUSI OTIbITa
MPAKTUYECKON M UCCIIEeNOBATEIbCKON NIESITEIbHOCTH, 3aHHUMAIOIICH Ba)XXHOE MECTO
B ITO3HAHUU XUMUHU.

B mpakTuke npenomaBaHusl XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHus
TaKk U Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus, IPHU OINpPEACIICHUN COACPKATEIHHON
XapAaKTEPUCTUKU I1EeNed M3y4eHUs MpeaIMeTa HANpaBICHUEM IEPBOCTEIIEHHOM
3HAYMMOCTH TPATUIIUOHHO MPU3HAETCS (HOPMHUPOBAHHUE OCHOB XMMHUYECKOM HAYKH KaK
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMUS, TPAKTUUECKOM NeATEeILHOCTH YeJIOBEKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKON TOUKH 3pEHUS TaKOU
NOAXO0J K ONPEACIICHUIO LIeJIel U3yUYeHHS TPEAMETA SIBJISIETCS BIIOJHE ONPABAAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS IIaBHBIMU LIEJISIMU U3YUYEHUS MPEeIMeETa « X UMUS»
Ha 0a30BOM ypOBHE SIBIISFOTCS:

dbopMupoBaHUE CUCTEMBl XMMHUYECKMX 3HAHWNM KaK Ba)KHEWINEW COCTaBIISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOU JIEKAT KIIOUEBBIE MOHATHUS,
(dbyHIaMeHTanbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAayKd, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUII MHUPOBO33PEHUECKOTO XapakTepa,
O03HAKOMJICHUE C HCTOPUEUN UX PA3BUTHUSA U CTAHOBJICHUSI;

dbopMupoBaHUE W pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOAAaX I[MO3HAHUS
BEIIECTB W XUMHUUYECKUX pEaKIUil, HEOOXOAUMBIX JUisi TPUOOpPETEHUS YMEHHUM
OPHEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B IPUPOJIE,
B PAKTUYECKOW U MOBCEIHECBHOM KU3HU,

pa3BUTHE YMEHHUW U CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOJIOJECHUEM U
OOBSCHEHHEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJIGHHEM TpaBuil O€30macHOro
oOpalleHus ¢ BeIeCTBaMHu.

Hapsany c¢ »tuMm conepxareiibHass XapaKTEPUCTHKA WLEJIe WU 3a4ad HU3y4YeHUs
MpeaIMeTa B IPOrpamMMe MO XUMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU



C HOBBIMH TIPUOPUTETAMH B CHCTEME CpeaHero oOmiero obpasoBanus. CeromHs
B TpEMNoJiaBaHUM XMMHUU B OOJNBIICH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHUECKON
KOMIIOHEHTE COJIep)KaHUs OOY4YeHHS, OPHEHTUPOBAHHOW HA MOATOTOBKY BBITyCKHHKA
oromeo0pa3oBaTeIbHON ~ OpraHW3alliyi, BIAJACIONIEr0 HEe HAaOOpOM 3HaHWH, a
(YHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTUBHOTO
MOJTyYeHUS 3HAHUHM 1 TPUMEHEHHS X B PEATbHON KU3HU JJISl PEHICHHUS MPAKTHUECKUX
3ajad.

B o510i CBA3M IIpy M3ydeHUM Ipeamera «XHUMUs» NOMHUHUPYIOLIEE 3HA4YCHUE
NpUOOPETAIOT TaKHUe MU U 33/1a9H, KaK:

ajanrtanus OoOyYaromMXCsl K YCIOBHSM JTUHAMHYHO PAa3BUBAIOIIETOCS MHpAa,
GopMupoBaHUE UHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAaMOCTOSITETbHOMY NMPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBI3aHHBIX C BEIIECTBAMU U WX IPUMECHECHHUEM;

dopmMupoBaHue y 00yUJaIONIUXCS KIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMITETEHIIUH ),
MUMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE ISl Pa3IMYHBIX BUIOB JEATEIHHOCTH: PEHICHUS
npoOyiieM, TMOHWCKa, aHanmu3a M 0o0paboTku  uHOpmanmuu,  HEOOXOIUMBIX
IS IPHOOPETEHUS OIBITA JESTEILHOCTH, KOTOpas 3aHUMAeT BaKHOE MECTO B MIO3HAHUU
XHMHH, a TaKXKe IS OLEHKH C TMO3UIMK DKOJIOTUYECKOW O0e30macHOCTH XapakTepa
BIIMSIHUS BEIIECTB M XMMMUYECKUX IPOLECCOB Ha OpPraHU3M 4YeJIOBEKa M IPUPOJIHYIO
cpeny;

pa3BUTHE IO3HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEW O00y4YaroIUXCsl: CIIOCOOHOCTH CaMOCTOSITENIBHO TPHOOPETaTh HOBBIE
3HAaHUS 0 XUMHUU B COOTBETCTBUU C JKU3HEHHBIMM NOTPEOHOCTSAMM, MCIIOJIb30BATH
COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUY JIsI [TOMCKA U aHAJIN3a y4eOHOH U HaydHO-
HOMYJIIPHON MH(OPMALIUU XUMHUYECKOTO COJEPKaHUS;

(GopMupoBaHue U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOIO U JIOTUYECKOTO
MBIIUICHHS, HAOJIOAATeIIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, IMpU IUIAHHPOBAHUHM U TPOBEACHUM XHUMHUYECKOIO
HKCIEPUMEHTA;

enu wu 3agauM  W3ydeHUs MnpeaMera «XHUMHUS» MOIYYMIIM IOAPOOHYIO
METOJMYECKYI0 HHTepHperanuio B pasneine «[lnanupyembie pe3yabTaThl OCBOCHHUS
IporpaMMBbl IO XUMUN», Ojarogaps ueMy oOecredeHO YETKOEe MPEACTaBICHHE O TOM,
KaKhe 3HaHUS M YMEHHUS UMEIOT IMpsIMO€ OTHOLIEHHE K peanu3alld KOHKPETHOM
LEJH.

B y4eOHOM TuTaHe cpemHero oOmiero oOpa3oBaHUS MpeaMeT «XHMHS» 0a30BOTO
YPOBHS BXOAHT B COCTaB MPeIMETHON 0051acTh «ECTeCTBEHHO-HAYYHBIE TIPEIMETHI.
OO1iee YUCIIO YacoB, PEKOMEHIOBAHHBIX I HM3Y4YeHHS XUMHH — 68 Yacos.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sAnep. XuMH4YeCKui anemeHT. M3oronel. CtpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUe YpPOBHHU U
noaypoBHH. AToMHbIE opOuTanu. Kinaccupukanus XuMU4ecKux 31€MeHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DneKTpOoHHbIE KOH(UTYpallMK aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPHUOI0B
B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUU, 3JEKTPOHHbIE KOH(PUTYpalluu HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsi3p nepuoandeckoro 3akoHa v Ilepuognyueckoil cUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OpPOCTBIX W CJHOXHBIX BEIIECTB IO TpylnaM © MepHojaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Menpaeneena.

XuMHuueckass CBA3b. Buabl XMMHYECKOW CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaiindeckas. MexaHu3Mbl 00pa3oBaHUS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIMHA CBSI3U. [[0IspHOCTD, HAIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJ€HTHOM cBs3U. KparHele cBa3u. Bopoponnas cBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYCHHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsbl. [Ipencrasinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEUIECTBA B PAaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukarus m HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBHUATLHBIC
HAa3BAHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanusa XuMUYECKUX peaklvii B HEOPraHUYECKOM M OpraHu4ecKOu
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEHIECTB; 3aKOH COXPAHEHHUS M MPEBPALLCHUS
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SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie 23p(HEKThl XUMUYECKUX PEaKIUH.
TepmoxumMnyeckue ypaBHEHUSI.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kkataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOPhI, BIUSIONIME HA IOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpATypa, JaBJICHUE U KOHILIEHTPALIUM BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Ccla0ble AJIEKTPOJIHTHIL.
Crenennb auccornuanuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpasibHas,
mienoyHas. Bomopoaueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE — peakinuu.  CTeneHb  OKUCIICHUS.
OkucnuTeNlh W BOCCTAaHOBHUTENb. I[Ipomecchl OKHUCIEHHS] W BOCCTAHOBJICHWS.
Baxneiimue OKUCIUTENIM W BOCCTAHOBUTENW. MeETOH AJIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
paslioKeHrue TMepoKCHaa BOJOpPOJa B TPUCYTCTBUU KaTajlu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, ITPOBEACHUE peaKIuii HOHHOTO 0OMeHa, orpeieieHue
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tomoxxenne HemerammioB B llepuognyeckod  cHUCTeME  XHUMHUYECKUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUE
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha IMpUMEpe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalJlaMH, BOCCTAHOBHUTEJIbHBICE CBOWMCTBA. [ MAPHUIBI.
TomnMBHBIC JIEMEHTHI.

I'anorensl. HaxoxaeHnue B mpupoje, CrocoObl MOMydeHHS, (GU3UYCCKHE H
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCMHEHUS TajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI MOMYYCHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciaopoja. Ou3ndeckue M XUMHYECKHE CBONCTBA M MPHMEHEHHME KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenwe B mpupojae, CIOCOOBI TOJy4YeHHs, (PU3HYECKue u
xuMu4deckne cBouctBa. CepoBomopon, cynbduabl. Oxcug cepboi(1V), oxcua



cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOTHI. [IpuMeneHune cepol U €€ COCAUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CIOCOOBI MONY4YEHHs, (PU3HMUECKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue azora
U €ro COeIMHEHHU. A30THbIE Y100OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. IIprMeHeHne MpoCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €r0
COECIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, crocoObl MonydeHus, (U3NUecKue u
xumuueckue cBoirictBa. Oxcupn kpemuus(lV), kpeMHHEBass KUCIOTa, CUIUKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuonnueckoil cucTeEMe XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DIIEKTPOHHBIX O000JI0YeK aTOMOB MeTaiioB. OOriue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY UM TEXHUKE.
CmuiaBbl METAIIOB.

DONEKTPOXUMUYECKUM psifi HampspkeHud MetaiwioB.  OOmme  crnocoObl

MOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anekTpomeramutyprusd. [lonsitue o xoppo3uu MeramioB. CrocoObl 3amuThl OT
KOPPO3HUH.

O6mrass xapakrtepuctuka meTawioB |A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuit u kammii: monmydeHue, QU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHHIA.

O6mras xapakrepuctuka metamuioB |IA-rpynmer [lepuonnyeckoit cUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuii M Kalublui: ToJdydeHue, (QU3NYeCKue W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (PU3NIECKNe W XMMUYECKUE CBOWCTBA, TPUMEHEHHE
MPOCTOr0 BEIIECTBA U €ro COeIUHEHUH. AMQOTEpHbIE CBOMCTBA OKCHIA U
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miasi  XapakTepuCTUKa METAIOB Mo0ouHbIX noarpynn (b-rpymmn)
[Teproanueckor CUCTEMBI XUMUYECKUX IJIEMEHTOB.
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DuU3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U guxpoMartbl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

OU3nUeCKue M XMMHUYECKHE CBOWCTBA MapraHua W €ro COECIUHEHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coenauHeHul. OKCHUIIbL,
ruapokcuanl u conu xeneza(ll) u xxenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
Y €ro CILJIABOB.

DU3nUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, (QuU3MUECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOIWCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMenenue
[IMHKA U €TO COCTMHEHUM.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWUMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENIbHBIX METAJIJIOB C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMu KHCJIOT U IEJIOYEH, pEHIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 [0 TeMaM
«l"anorens», «Cepa u e€ coenuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHA U )KU3HD.

Ponp xuMum B o0ecriedeHr yCTOMYMBOTO pa3BUTHS yeaoBeuecTBa. [loHaTue
O Hay4HbIX METOJaX I[IO3HAHUS M METOJOJIOTUM HAY4YHOIO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
CIIOCOOBI MOTYYEHUST BKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAaKa,
CEpHON KHUCIIOTHI, MeTaHoJa). [IpoMbIIEHHBIE CTIOCOOBI MOYYSHUSI METaIOB |
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl U €ro MOCHEACTBUS.
Ponp xumMuu B o6ecriedeHrH SHEPTeTUUECKOM 0€30MaCHOCTH.

Xumusg H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
HCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Posib XumMuy B pa3BUTUH MEULIUHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC H00aBKU. Ponb Xxumun B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBwma
0€30MacHOr0 MCIOJIb30BAHMS MPENapaToB OBITOBOM XWMHHM B TMOBCEIHEBHOM
KU3HU.
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XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OeTOoH).

XuUMHUS B CENIbCKOM X03siicTBe. OpraHnvecKkrue U MUHEPaIbHbIE YI0OpPEHUSI.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1 5ekTpoHuky. HanotexHonoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BeliecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0BEMY OJHOTO U3 YYacCTBYIOUIMX B PEaKI[MU BEIIECTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEI[ECTB MMEET MpUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peaKkuuM, €CiIu OJHO M3 BEUIECTB JaHO B BHJE paCTBOpa C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM W MOJSAPHON
KOHIICHTpPAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKUA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HEeOpraHmyeckoi xumuu B 11 kiacce oCylecTBIsIETCS Yepe3 UCIMOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSITHH, TPUHATHIX B OTAEIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mMe ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUUKAIUs, NEPUOJUYHOCTh, HAOIIOEHNE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEIIb, MOJEITUPOBAHUE.

@usnka: Marepusi, MHUKPOMHUp, MaKpOMHUp, aTOM, DIJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUIN YPOBEHbD,
BEIIECTBO, TeNO, OO0BEM, arperaTHOE€ COCTOSHUE BEIECTBA, WJCAJbHBINA Tras,
¢du3nueckre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPT U, Macca.

buonorus: kneTka, opranusm, skocuctema, ouocdepa, MeTaboIM3M, MaKpPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U ITIOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpadbl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCcypesl.

TexHonorus: XUMU4YeCcKass MPOMBIIUIIEHHOCTh, METAJLUIYPIUS, CTPOUTEIIbHBIE
MaTepUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IMHUIIEBAs MPOMBIILICHHOCTb,
dbapmarneBTHYECKAS MIPOMBILIEHHOCTb, IIPOU3BOACTBO KOCMETHUYECKUX
MPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB, JJIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUHOCTHBIE PE3YJIBTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4JarolmUMHCST POCCUMCKON Tpa)XJaHCKOWM HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUThH 1IEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX U MO3HABATEIBHBIX 3aJ]lay, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS] K MCTOPUYECKOMY M HAy4YHOMY HAacJIEeIUI0
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPy/Aa YYEHBIX U MPAKTUKOB,;
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WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCJEIACTBUMN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TIpaBUJl Oe30MacHOro oOpalleHus ¢ BellecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIIPaBJIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;
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OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTIKCHUN XUMHUHU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBWIN3ALUMA: B €€ T'yMaHUCTUYECKOW HAIpaBICHHOCTH W Ba)XXHOM pOJIM B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBU YCTEIIHOTO TPYJa U DKOJOTHYECKH KOMGMOPTHON KU3HU KAKIOTO HieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOMAIINX B HEM M3MEHEHU, YMEHUS JIeJIaTh 000CHOBAaHHBIC 3aKIIFOUCHUS HA
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJZa B pa3nuyHbIX chepax npodecCHoHaNbHON
NeSATEeIbHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYUYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BaHKE, HAOIIOEHUE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTD PE3YJIbTAThI AESITEIBHOCTH C TOCTABIECHHBIMHU LIEIISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIaccU(PUKalMU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIUPOBATH BHIBObI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH
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peaknuu — TPH PEIICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CAaMOCTOSITCIIBHOTO IIJIJAHUPOBAHUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB NTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCTIONIb30BaTh HAYYHBIM $36IK B KA4eCTBE CpeACTBA TpH paboTe C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe HeﬁCTBHH:
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3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJHEHUHU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HMCCIECHOBAHUN IMYTEM COTJIACOBAHUS MO3ULIHAU B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHUW B PA3IUYHBIX y4eOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHSI Kypca «OOmas M HeopraHudeckas
XUMUSI» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEPUAIBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHN NPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOMYMBOIO
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pa3BUTHA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUUYECKOW M MHUILEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIEUCHHM PAlMOHAIBHOIO MPUPOIOIOIL30BaHUs, B
dbopMUpOBaHUM MUPOBO33pEHHSI U OOIIEW KyJIbTypbl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 370pPOBBIO M IPUPOTHOMN

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH OJJIEMEHT, aToM, SIpO aroma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXKIAEHHOE COCTOSIHUS aToma, THOpHAM3alus aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJIGHTHOCTb, DJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHAasl, WOHHAs, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi pemérka, XUMHUYeCKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOIUTHYECKAs] JUCCOIMAIIMS, CTENEeHb JIHUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMUYECKOU PEaKIMu, CKOPOCTh XUMUUECKON peakIuu, XUMHUIECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON JAUCCOIMAIINU, TEPUOTUYECKUN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MacCChl BEIIECTB, 3AKOH COXPAHCHUS U
IPEBPAIICHUSI SHEPTUM MPU XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIeKalu€é B OCHOBE IOHUMAaHUs
OPUYMHHOCTH M CHUCTEMHOCTH  XHUMHUYECKHX  SBJICHUH;  COBPEMEHHBIC
IPEACTABICHUS O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaIMOJIEKYJISIPHOM  YPOBHSIX; THIPEACTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peakiui, TEpMOAMHAMHYECKUX M  KUHETUYECKUX 3aKOHOMEPHOCTAX  HX
OPOTEKaHUs, 0 XUMHYECKOM pPABHOBECHUH, PACTBOpPaX WU IUCIIEPCHBIX CHUCTEMaX;
(akToONOTrNYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAXKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NESTENBbHOCTH  YEJOBEeKa, OOMMX  HAy4YHBIX TMPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKUX BEILIECTB U UX MPEBPAIlCHUIH;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW  XMUMHUYECKHX  pPEaklHil,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCAMHEHHUSIX, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHAs,
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WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOU PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHMYECKOM CBSI3U M THUMNA KPUCTALIMYECKON pEmETKH, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTABY, XUMHUECKHE PEAKIIUU 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
M COCTaBy pearupyroliux BEIIECTB, TEIIOBOMY 3 (eKTy peakiuu, U3MEHEHUIO
CTeNeHEel OKMCIIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajauzaTopa H
JIpYTHUe); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JJIs KiIacCU(pUKAIIUN
M3Yy4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHMsSI PACKPBIBATh CMBICI MIEPUOIMUECKOro 3akoHa Jl.
N. MenaeneeBa U 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKITNH;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEPU30BaTh »JJIECKTPOHHOE CTPOCHUE
aTOMOB ¥ HMOHOB XHMMHYECKHUX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
[Tepunognueckoii CUCTEMBI J.H. Mengeneena, VICTIOJIB3YS TOHSATHS
«IHEPreTUYECKHE YPOBHU», «IHEPreTUYECKHE MOJIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HUX
COeIMHEHUM 1o nepuogam u rpynmnaMm Ilepuommueckor cuctemsr . U.
MenzeneeBa, BaJE€HTHbBIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH) 0OIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKkUui; peaklrii MOHHOrO0 OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  THUAPOIU3A;  peakuuiu
KOMITJIEKCO0Opa3oBanusi (Ha MpUMeEPe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKHX PEAKIHM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUA CKOPOCTHM XHMHYECKOM pEAKIMU B 3aBUCMMOCTH OT PAa3JIUYHBIX
(bakTOpoB, a TAaK)KE XapaKTep CMEIICHHS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHAEM
BHEIIHMX Bo3jaeicTBuil (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh yMEHHUSI XapaKTEPU30BATh XUMUYECKUE pEaKIuH,
JIe)KalllMe B OCHOBE MMPOMBIIIJIEHHOTO TOJYYEHHUS CEPHOW KHUCJIOThI, aMMHAKa,
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o0lllMe Hay4yHbIE MPUHIHUINBl XUMUUYECKHUX TMPOU3BOJICTB; II€I€CO00PA3ZHOCTh
MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3peHHs] COOTHOIIECHUS PUCK-TIONIB3a;

c(hOpMUPOBAHHOCTb BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHUS SBJICHUU MPUPOABl — HAOIIOJACHUE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTH 3TH 3HAHUS MPU IKCIIEPUMEHTATBLHOM HCCIICIOBAHUH BEIIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHHHM, HMMEIOIHUX MECTO B TMPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB ISt
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €ITUHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETh: C UCIOJIb30BaHUEM
MOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIEHTPAIIUS;
Macchl BEIIECTBA WU 00bEMA ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO d(ddekTa
peaKkIuy; 3HA4YCeHHs] BOJIOPOJHOTO IMOKAa3aTelisi PacTBOPOB KHUCIOT M IIEIOYEH ¢
W3BECTHON CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE
(MMeeT MpUMECcH); JOJIM BBIXOJIa TPOJAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIPHO IUIAHUPOBATH M TIPOBOJUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OOMeEHa,
MOATBEPIKJICHUE KaU€CTBEHHOI'0 COCTaBa HEOPraHUUECKUX BEIIECTB, OINPE/ICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHIWKATOPOB, H3YYCHUE BIUSHUS
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEeakIuu, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 1o TtemaM «Mertamisl» U «Hemertamne») ¢
coOmIoIeHueM TpaBuil 6€30MacHOro0 O0palleHus ¢ BEIIECTBAMHU U J1a00paTOpHBIM
obopynoBanue™m, (HopMynupoBaTh I€db HCCJIECNIOBAHUS, TNPEICTABIAThH B
paznu4HON (opMme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HX
JOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHI: COOIOATh MTPaBUIIa TIOJIB30BAHUS XUMHUIECKOU
Mocy0oil M JabopaTOpHBIM O0OpyAOBaHMEM, OOpaIllEHUS C BeEIIeCTBAaMU B
COOTBETCTBHHM C WHCTPYKIHMSIMU TIO BBITIOJHEHHUIO JaOOPATOPHBIX XHUMHYECKUX
OTIBITOB, JKOJIOTHYECKH IIEJIECO00pa3HOTO TIOBEACHHS B OBITY W TPYIOBOM
NEATENIbHOCTU B LESAX COXPAHEHHUsI CBOETO 3/I0POBbs, OKPYKaIOIIEH MPUPOTHOMN
cpeabl U JOCTHXKEHUs €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTD
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TOKCHYECKOTO JEHUCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MMOHKUMAas cMbIc nokaszatens [1/1K;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIIATH II€JICHANPABICHHBI MOUCK
XUMUYECKOU MHGOpPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHYECKYIO MH(DOpMaIHIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTaBICHHON Yy4eOHOM 3a1auei.
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TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepnoanueckas cuctema XUMHUYECKUX 5)
anemenToB J. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 7 1
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 14 1 2
Hroro mo pazgeny 26
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemerans 23
2.2 Mertambl 15
Hroro mo pazgeny 38
Pa3pen 3. Xumus u ;Ku3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 4
' KH3Hb
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 4
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IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

Kontpo
JIbHbIE
padoThI

IIpakTuy
ecKHe
padoTsl

Jara
IJIaH

Jara
paxr

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX SITIED.
XuMuuecKkni 3ieMeHT. M130To1bl.
CtpoeHnue AIeKTPOHHBIX 000JI09eK

01.09

Knaccudukanus XuMudeckux 2JIeMEHTOB
(s-, p-, d-, f-omemenTsnr). Pactipenenenue
AJIEKTPOHOB 10 aTOMHBIM OPOUTAIIAM

07.09

DneKTpOHHbIE KOH(UTYpalli aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHUU. DJIEKTPOOTPHULIATETILHOCTD

08.09

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX
VMU TIPOCTBIX U CJIOKHBIX BEIIECTB I10
TpyIIaM U epruoaam

14.09

Cucremarusanus 1 0000IeHe 3HAHUH 110
TEME

15.09

Buapl xumudeckoil cBsizu. MexaHn3Mbl
00pa30BaHus KOBAJIEHTHON CBS3U.
BonoponHas cBsi3b. MexMONIEKyIsIpHbIE
B3aUMOJIEHCTBUSA

21.09

BanentHocTth. BemectBa MOJICKYJIAPHOTO U

HEMOJICKYJIAPHOTO CTPOCHUS. Tunel

22.09




KPUCTAJIJIMYECKUX PELIETOK U CBOIMCTBA
BELIECTB

[IonATHE O AMCHIEPCHBIX CHCTEMAX.
IIpencraBneHue 0 KOJUIOUIHBIX PACTBOPAX.
Hcrnnnsie pacTBopbl. Kpucramioruaparsl

28.09

CriocoObI BEIpaKEHUST KOHIICHTPALIUT
pacTBOpPOB

29.09

10

Pemenue 3a1a4 ¢ UCIoJib30BaHUEM
MOHATUHN ""MaccoBast J0JI paCTBOPEHHOTO
BemecTna', "MoJIIpHas KOHLIEHTpanus"

05.10

11

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeEME

06.10

12

KonTponsnas pabora o temam "CrpoeHue
aroMma. [lepronueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"”

12.10

13

Krnaccudukanus XuMHUueCKuX peakuuil B
HEOPraHMYeCKON U OPraHnYecKOl XUMUU.
3aKOH COXpaHEHUs MACChI BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAICHUs SHEPTUU TIPU
XUMHYECKUX PEaKIIHIX

13.10

14

TemnoBbie 3G (HeKThl XUMUYECKUX PEAKITHIA.
TepMmoxumuueckue ypaBHEHHUS.
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
peakuuii 1 TEPMOXUMHUUYECKUM
ypaBHEHUSIM

19.10

15

CKOpOCTh XMMHMUYECKOH peaklnu, €€

20.10

25




3aBUCHUMOCTB OT Pa3IMYHBIX (PaKTOPOB.

Karanus u xaranusaropsl

16

[Ipaktuyeckas padora Ne 1 mo reme
"Bnusiare pa3nuvHbIX (aKTOPOB HA
CKOPOCTh XUMHUYECKOH peakiuu"

26.10

17

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.
XHWMHUYECKOE PaBHOBECHE.
DNeKTpOJIMTHYECKAs UCCOIHALIHSL

CusnbHble U cialble 27eKTpoauThl. CTeTeHb

IHUCCOLMAIAT

27.10

18

Honnoe npousseaenue Boapl. Cpena
BOJIHBIX PacTBOPOB. BompopoanbIil
nokasarens (pH) pactBopa

09.11

19

I'maponus coneit. Peakiuu, npotekaroniue

B PacTBOpaXx AIEKTPOIHUTOB

10.11

20

[IpakTruueckast pabota Ne 2 o Teme
"XUMHUECKHE PEAaKIIMU B paCTBOPaxX
3JIEKTPOJIUTOB"

16.11

21

OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE
peakuuu. BaxkHeiie okucauTeny u
BOCCTAaHOBUTEIHN

17.11

22

Meto JIeKTPOHHOTO (3JIEKTOHHO-
HOHHOTO) OaylaHca

23.11

23

DNEKTPOIN3 PACTBOPOB U PACILIABOB
BEILECTB

24.11

24

Pemenue 3amau Pa3JINYHBIX TUIIOB

30.11

25

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 10

TeMe "XumMuueckue peakiuu'

01.12

26




26

KonTtposnsHas paboTa 1o teme
"Xumuueckue peaxuuu"

07.12

27

IlonoxxeHne HEMETAJIJIOB B
[Tepunoanueckoit cucTeMe XUMHUECKUX
anemenToB J[. . MeneneeBa u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
®du3nyecKne CBOMCTBA HEMETAIIJIOB

08.12

28

AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hochopa u yriepoaa)

14.11

29

Bonopon: nonydenne, puznueckue u
XUMHUUYECKHE CBOMCTBA. [ 'UIpuIbt

15.12

30

l"anorensl: HaX0XJIEHUE B IPUPOJIE,
CHOCOOBI OJTyYeHUs], PU3NYECKUE U
XHUMHUYECKHE CBOMCTBA.
l'anorenoBoAOpOIbI

21.12

31

JlaGopaTopHbIe U TPOMBIIIICHHBIC
CroCOOBI MOJTyYEHHUs TajJOTeHOB.
[IpumeHeHne rajJloreHoB U UX COSTUHEHUI

22.12

32

Kucnopona: naboparopusie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYUYESHHUS,
(buznyeckue 1 XuMU4ecKre CBONCTBA.
O3ow. [Ipumenenue KucIopoaa v 030Ha

28.12

33

OKCcHIBI U TIEPOKCHUIBI

29.12

34

Pemenue 3amgau Pa3JIMYHbIX TUIIOB

11.01

35

Cepa: HaxOXJIeHUE B MPUPOJIE, CTIOCOOBI
MoJTyueHusi, GU3NYECKUE U XUMUYECKHE
CBOICTBa

12.01

36

CepoBoniopos, cyabhubl

18.01
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37

Kucnopozacoaep:xariye coeAMHEHUS CEPhI.
OCoOEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

19.01

38

[Ipaktuyeckas padora Ne 3. Pemenune
SKCIIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa
" €€ coequHeHns"

25.01

39

A30T: HaX0Xk/I€HUE B IPUPOJIE, CTIOCOOBI
MoJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBa. AMMHUAK, HUTPU/IBI

26.01

40

Kucnopoacoaepxariye cCoOeTUHEHUS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI.
[IpumuHeHue a3ora.

01.02

41

®docdop: HaXOKACHHUE B IPUPOJIE,
CHOCOOBI OJTyYeHUs], PU3NYECKUE U
xuMudeckue cBoictBa. Dochubr u

dhochun

02.02

42

Oxkcunbl hochopa, pochopcoaepxarniue
kucyoTel. Cosn pochopHOI KUCTOTHI.
[Ipumunenue gocdopa.

08.02

43

VYrinepoa: HaXxoXJIeHUE B PUPOJIE,
AIJIOTPOTHbBIE MOUPUKANHT; HUZUUECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

09.02

44

Oxcup yriepoaa(ll), okenn yrnepoma(1V),
yroJibHasl KUCIIOTA U €€ COJn

15.02

45

Kpemuuii: HaxoxaeHue B IPUPOJIE,
CHOCOOBI MOMY4YeHHUsI, PUIUIECKHE U
XUMUYECKHE CBOMCTBA

16.02

46

Oxcup kpemuusi(1V), kpeMHUEBasE KUCIOTA,
cunukatsl. [Ipumenenue kpemuus. CTeko,

22.02
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€TI0 MOJIYYCHUC, BU/IbI CTCKIIA

47

Pemenne 3aa4 pa3jInuHbIX TUIIOB

29.02

48

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
teme "Hemeramisr"

01.03

49

KonTtposnsHas paboTa o teme
"Hemeranmsr"

07.03

50

[Tonoxxenne metaios B [lepuoanueckon
CHUCTEMEC XUMHNYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHUS ANIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

14.03

51

O6uue ¢puznyeckue cBOMCTBa METAIOB.
[IpumeHeHne MeTaIoB B ObITY U TEXHHKE.
Crutasl MetamioB. Kopposus MeTamios

15.03

52

DIIEKTPOXUMUYECKHUIN P HATPSIKECHUI
MeTtaioB. OOmme crocoObl MOTydeHUs
METaJlJIOB

21.03

53

OO6mras xapakrepuctuka MetayioB |A-
rpynnsl [leprpoandeckoi cucTeMbI
XUMHUUYECKHUX AJIeMeHTOB. HaTpuil u kanwuii:
noJtyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB
U UX COEOUHEHNN

22.03

54

O6mas xapakrepuctuka MetamioB [HA-
rpymnmnsl [lepuoauueckoit cucTeMbl
XUMHUUYECKUX DJIEMEHTOB. Maruui u
KaIbIUi: TIoNy4eHue, (pusndeckue u
XMMHYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN

04.04
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55

JKEcTKOoCTh BOIBI M CIIOCOOBI €8
yCTpaHEHUS

05.04

56

AnroMuHMIL: onydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE.
Oxcupl U TUIPOKCHIBI ATTFOMUHUS.

11.04

57

OO61as XxapakTepuCTUKa METALIIOB
no6ounbIx noarpynn (b-rpymnmn)
[leproauueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB

12.04

58

duznueckre 1 XUMHUYECKUE CBOUCTBA
XpOMa U €ro COeIMHEHUM, UX TPUMEHEHUE

18.04

59

Baxwueiimne coeIMHEHNS] MapraHia.
[Tepmanranat kanusi, €ro OKUCIUTEIbHbBIE
CBOIiCTBa

19.04

60

dusnyeckue U XUMHYECKHE CBOMCTBA
Kenesa u ero coenuneHui. [lonyuenue n
MIPUMEHEHHE CIIJIAaBOB XKeje3a

25.04

61

dusnyeckue U XUMUYECKHE CBOMCTBA
MeIU U €€ COCTMHCHUM, UX TPUMEHEHNE

26.04

62

dusnyeckue U XUMUYECKHE CBOMCTBA

IOHMHKA U €Iro COCHHH@HI/Iﬁ, HUX IIPUMCHCHUC.

FI/II[pOKCOKOMHJ'ICKCH OWMHKa

02.05

63

[IpakTuueckas paborta Ne 4. Pemenue
AKCIEPUMEHTAJIbHBIX 3334 10 TeMe
"Metanmst "

03.05

64

KonTponpHas padota no teme "Metanibr"

10.05

65

Poinb xuMuu B o0ecrieueHHN YCTOIZQHBOFO
Pa3sBUTHUA YCTIOBCUYCCTBA. Ilonsarue o

16.05
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HAaYYHBIX MCTOAax UCCICA0BaHN BCIICCTB

XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOLIEH
Cpelbl U €ro MOCAEACTBUSA. XUMUS U

66 1 17.05
310pOBBE YeJIOBEKA. JIeKapCTBEHHbIE
CpeacTBa
Xumus munm. Kocmetnaeckue u

67 nap@romepHble cpeacTa. beiToBas Xumus. 1 23.05
Opranuyeckrie 1 MUHEpAJIbHbIE yI0OpEHUS

68 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO 1 24,05
TeMe

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJIA YUEHUKA

Xumug. 11 xnacc/Pynsutuc I'.E., ®enpaman @.I'., AxkunoHepHoe OOIIECTBO
«M3parenscTBO «lIpocBerienuey;

METOJUYECKHUE MATEPHAJIbBI JIJIAA YUUTEJIA

Xumust. Ypoku B 11 knacce : yue6. mocodue ajist 001eoopa3zoBat. OpraHu3aimii
/ H. H. T'apa. — 2-¢ uzn., nepepadb. — M. : Ilpocsemenue, 2015. — 112 ¢. —
ISBN 978-5-09-030603-4.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u calt 15 yuurens «51 uny Ha ypox
XUMHUH

http://him. 1september.ru Equnas xomekius LIOP: TIpenmeTHas komiekmus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbBIC
sKcriepuMeHThI: xumusi. Komiekmus Poccuiickoro o01meo0pa3oBaTebHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas onmummnuaza MKOJILHUKOB IO XUMHH
http://chem.rusolymp.ru Oprannyeckas XuMus: SJI€KTPOHHBIA yUeOHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIN YIeOHHK
http://www hemi.nsu.ru OTKpBITBIA KOJJIEIK: XUMUS
http://www.chemistry.ru J[uctraHinoHHasT OIMMITHA/IA T10 XUMUU:
TEJIEKOMMYHHUKAITMOHHBIN 00pa30BaTeNbHBIN IPOEKT
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