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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBbI CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DefepalibHOM  rOCYJapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHUsD» B 00pa3oBaTelbHbIX Opranuzaunusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOmiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TalloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme MO0 XMMHUHM C Y4YETOM CHEUU(PUKA HAyKH XUMHUH, €€ 3HAUYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW MU3HM OOIIECTBA, a TaKXke C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasosanus B Poccuiickoit deaepanumn.

XuMHsL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0coOyI0 poib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAIOIIeM MHUpPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U SKM3HU KaxJaoro ujieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3ujaTelibHasl, KaK HayKa BBICOKMX TEXHOJOTHMM HampaBlieHa Ha pEIIeHHE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPaHbI 310POBbSL.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M OPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOoOXOIUMYI0 MM JJs BbIpa0OTKM MHMPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJLKCHMS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomuMA  npeaMeTa «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmas W HEOpPraHu4yeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YYECHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuyeckass XuMus» cpopMmupoBaHa B IporpaMMme IO XUMHU Ha OCHOBE
CUCTEMHOIO TOJXOJa K H3yYEHHI0O ydyeOHOro marepuajsa U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM HA  ONPEICIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUHEHHHW. B Kypce OpraHM4eckod XWMHUHU MOJYy4arOT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHUs B mpeamere «XUMHUsS» 0a30BOT0 YPOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan H (aKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX UM METOJO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIEH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHMM O BaXHEMIIHUX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaxX M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MNpOTeKaHus JomnoyiHsgeTrcs B Kypcax 10 u 11 xkmaccos
AJIIEMEHTaMHU COJEP)KaHMsI, WMEIOIIMMH KYJbTYPOJIOTHYECKUNA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHMMAHUIO B3aUMOCBS3M XHMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEIbHOM W MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY



TBOpYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0riemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus WHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienoM copepxanue yueOHOTo
npeaMeTa  «XUMHS» ~ JaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y O0y4YalOIIMXCS MHUPOBO33PEHUYECKONM OCHOBBI ISl TTOHUMAHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAHHMYECKOTO H
OpTraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUM MNYTEM DJKCIEPUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKxke mpoleM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaromuxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX ©0a30BO€ 3HAYCHUE IS
pPa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUS TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa MPAKTUIECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHUH.

B mpakTuke mnpenomaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1ero o0pa3oBaHusi, P ONPEICTICHUN
COJICPKATEJIbHOW XapaKTePUCTUKU 1IeJIeM M3y4eHHUs TpeaMeTa HampaBiICHUEM
MEPBOCTETICHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K OINPEACICHUIO LIEJEH H3y4YEeHUs
MpeaMeETa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISAMU HM3YyYECHUS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisIIOTCSA:

e (QopMHUpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTABJISIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, B OCHOBE KOTOPOU
JIekKaT KIIOUEBBIC MOHSTHS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHUMAaHHWE CYIIHOCTH JIOCTYITHBIX
0000IIeHN MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C MCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMuUpOBaHUE U PA3BUTUEC MPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMMMBIX ISl TPUOOPETCHUS
YMEHHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB UM XUMUYECKUX SIBJICHUH,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHOW KU3HU;



e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSCHEHUEM XHMHYECKOTO DJKCIEPUMEHTA, COOJIOJIEHUEM IpaBUII
0e30macHOro 00OpallleHus C BEIIECTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNied U 3a7a4 U3ydeHUs
IpeaMeTa B MporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazosanus. CerojiHs B
NpernojlaBaHuy  XUMHM B OoJibllIed  CTENEeHM OTHAETCS  MPEeAroYTEeHUE
IPaKTUYECKOM KOMIIOHEHTE COAEp)KaHWsd OOy4YEeHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAQJCIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHS] 3HAHUN U NMPUMEHEHUS UX B PEAJbHOW >KU3HU
JUISL peLIEHUs TPaKTUYECKHUX 3a]1ay.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHsD JIOMUHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanrtanus o0yJarolmMXcsl K YCJIOBUSM JTUHAMUYHO Pa3BHUBAIOIIETOCS MHUpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPAMOTHBIX
pEelIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padoTKu MHQpOpMaLUH,
HEOOXOAMMBIX JUIsl MPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXke 1 OUEHKM C TO3UUUI
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U MIPUPOIHYIO CPELLY;

pa3BUTHE IO3HABATEJIBHBIX MHTEPECOB, MHTEIIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM 00yUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JJI MOMCKAa U aHaju3a y4eOHOU U
HAYYHO-MIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBJICHHOCTH XUMHUH, €€ BaXXHOW POJM B PEHICHUM TIJIOOANbHBIX MpoOieM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOJIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe MNPUOOPETEHUS OIbITa
WCIIOJIb30BAaHUSl TMOJYYEHHBIX 3HAHUW U1 NPUHIATUS TPAMOTHBIX pEIICHUHA B
CUTYaLUsIX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHUS)
0a30BOT0 YpOBHS BXOJUT B COCTaB IpeaMeTHOM oOnacTu «EcTecTBeHHO-Hay4YHbIE
IPEAMETBD).

OO111ee YncI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Heneno), B 11 kitacce — 34 yaca (1 yac B He/1€II0).JIOTPOTIHS HEMETAJIOB (Ha
npuMepe Kuciopoaa, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAaXKHEWIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrimepoma WU KpeMHHS) M MX  COCOUWHEHWNA  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOoB MeTayuioB. O6mme Qusnyeckue cBoicTBa MetauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI PSJI HAITPSKEHU METAIIOB.

XWUMHUYECKHE CBOMCTBA BAKHEHINUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHuy, allOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
M3YYEHHUE KOJUICKIMU «MeTamabl U CIUIaBbl», OOpa3lOB HEMETAIOB, pEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OINHUCAHHE JIEMOHCTPAllUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétbl mMaccel BelecTBa WU 00bEMA ra3oB MO WM3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMus ¥ ’KM3Hb

Ponap xuMum B 0OCCIICUCHHH 3KOJIOTHYECKOM, YHEPreTHUEeCKON W IHIICBOM
0€30MacHOCTH, Pa3BUTHH MEAWIMHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIIUIIAX  TPOMBIIIJIEHHOTO
MOJTYYEHHUsI BAXKHEUIIIUX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTepUaOB. BAXKHEUIIME CTPOUTEILHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl JIEKTPOHUKH, HaHOMAaTepHuasbl, OpraHUYEeCKUEe W MUHEPAJIbHbBIC
yao0peHus.

Xumus ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuia 0E30MACHOTO WCIIONH30BAHUS MPEMAPATOB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHsIe CBSI3H.



Peanuzamust MeXOpeaIMETHBIX  CBsi3ed MpU  HM3yYEHUM OOwmed u
HEOpraHW4eCcKoM XUMHuM B 11 Kjacce oCcylIeCTBISETCS 4epe3 MCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX IMOHATHH, TaK W MOHATHM, SBISIOIIMXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHUHTE3, KIacCU(pUKalusi, MEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SIBIICHUE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIHOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U €TUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, S3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OPTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypcehl.

TexHonorus: XMMHYECKasi NMPOMBIIIIEHHOCTb, METAJUTyprusi, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpenapaToB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEHEro OOlIEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeAMETHbIM). HayuyHo-mMeTonuyeckol OCHOBOM s
pa3paboTKU IMJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS TpEIMeTa «XHWMHs» Ha YPOBHE CPEIHETrO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CJICIYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICICHUIO;

HaJIMYHE MOTHUBAIMH K O0YUCHHIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIHOCOOHOCTh OOYHYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
€N U CTPOUTH JKU3HEHHBIC IJIAHBI.

JInyHOCTHBIE peE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHS» JOCTUTalTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIUYHOCTHU
o0yyJarommxcs.

JIn4HOCTHBIE pe3yJdbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeITLHOCTH
OOy4JaroIIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamIaHCcKOro0 BOCTIUTAHUS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIIOPSJIKY;

MPEACTABIICHUS O CONMAJBHBIX HOpPMax M TIpaBWIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIHHOCTH;



2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

[EHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAy4YHOMY HACJEeIHI0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOIEM
aHalm3e MHQOPMAIMK O MEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) GpopMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 300pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro oOpallleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUS TOCTEACTBUNM M HEMPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NEATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUH NPAKTHUECKUX 3aj]ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEcCuil pa3iIudyHoOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUH;

YBaXEHUS K TPYNY, JIIOASIM TpyAa U pe3yjibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) PK0JIOrHYeCKOro BOCIIUTAHHS



HKOJIOTUYECKU 1I€TIECOO0PA3HOTO OTHOILICHHUS K MPUPOJIE, KAK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHHUA TJI00AJBHOTO XapaKTepa 3KOJOTHYECKUX Ipo0JieM, BIIMSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJTHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTWKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNUS;

aKTUBHOTO HENPUATHSA JEHUCTBHUM, NPHUHOCAIIMX Bpel  OKPYKaIOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX JEMCTBUN U MPEIOTBPAILIATD HX;

HaJIM4YUsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHYECKON KYJIBTYPHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUA AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKHY;

NOHMMaHUA CHeUM(UKHM XUMUU KaK HAayKd, OCO3HaHHMA €€ poilu B
(OpMUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpEeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B 0OCOOOM 3HAYUMMOCTH XHUMHHM JJii  COBPEMEHHOMU
HMBWIM3ALMK: B €€ TyMaHUCTHYECKOM HANpPABICHHOCTH W BAXXHOM pPOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX MpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTUU MEIULMHBI, 0OECIIEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
noJlydyaeMble 3HaHUA I aHaIu3a U OOBSCHEHUS SIBJICHUN OKpPY)KAIOIIero MUpa u
IPOUCXOSAIINX B HEM N3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBAaHHbBIE 3aKIIOUEHHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B pa3MYHbIX cdepax MpodhecCHOHaTLHON
NEATEIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) O0IIeHayYHbIe MOHSATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIIne (dbopmupoBaHue (yHKIHMOHAIBHON
IPAMOTHOCTH M COLUAJILHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEUCTBUS B IO3HABATEIIBHOW M COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU UM  PETyJISTUBHBIMU
JEUCTBUSIMH.

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUSA:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TOHSITUUA U YCTaHABIWMBATh UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUSA W KPUTEpUU [UIS KIAcCU(DHUKAIMK BEIIECTB W
XAMUYECKUX PEAKIIHIM;

YCTAaHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pPaccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiMu — TMpU PElIEHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BAaHHBIE MOJEIbHBIE MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHIA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENILHO C(OpMYyIHpOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOIATh 32 XOJ0M
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHpoOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTH PE3YyIbTAaTOB UCCIIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATEIILCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENIBHOMY
IOUCKY METOJIOB PELIEHUS NPAaKTHUYECKUX 3a7ady, HPUMEHEHUIO pa3IMYHbIX
METOJIOB MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHPoOpManuu (HaAy4HO-
NOMYJISIpHAsl JIUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypebl HTepHeTa), aHanmM3upoBaTh UHPOPMAIIMIO PA3IMYHBIX BUAOB U (opM
MpE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HEMPOTHUBOPEUHBOCTH;

dbopMynIMpoBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHBbIE METOIBI MPH MOWCKE U
orbope wuHPOpMaANMK, HEOOXOAMMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, aO00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIMPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MITM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOro mpoekTa U (OpMyIUpOBaTh BHIBOIBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHHUS MO3ULIUN B
x0J1e 00CY X IeHHS 1 OOMEHa MHEHHUSMH.



OByaieHUe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOATENILHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIBHYIO
NeSATEIbHOCTh, Ompenesisis e€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HUCCIEJI0BATENbCKUX 3ajad, BbIOMpaTh Haubojee
3G deKTUBHBIN Ccroco0 MX pemeHuss ¢ Y4ETOM TMOJIyYeHHUS HOBBIX 3HAHUU O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHsI»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATralOIINE TMOHATHS (XUMHUYECKUH DIIEMEHT, aToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMHUUECKAas
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass U COKpaIl€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIIEpPOIHbIA CcKeneT, (YyHKIHOHANbHAs Tpynna,
paguKall, U30MepHUsi, U30MEPhI, TOMOJIOTHUECKUN PsiJl, TOMOJIOTH, YTJIEBOIOPOIHI,
KHCJIOPOJ W a30TCOAEpKAIIUE COECIUHEHUS, MOHOMEDP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemniectB A. M. byrtnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHIN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXaluye B OCHOBE MOHUMAHMS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOWCTBax, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCITOJIb30BAHUU BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATETbHOCTU YETIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOSHUSI ¥ MIPEBPAIICHUN OpraHUYE€CKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
bopMya OpraHMYEeCKMX BELIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BELIECTB IS WJUIFOCTPAlUU HX
XUMHUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAICKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy MU CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAECpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IIO
cuctematudyeckoir HomeHknarype (IUPAC), a Taxke NpUBOAUTH TpUBHUAIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEPUH, (eHos, (hopMalbIerul], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCIUHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJUKOJb,
TJIMLEPUH, (EHOJI, aleTalbJerua, MypaBbiUHasi U YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [EeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHUil ¢
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (HE(QTh, NOPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUUN TMPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUHW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUN (HaOIt0IeHNEe, N3MEPEHHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMM M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTpaBUJIa MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JTa0OpaTOpHBIM O0OpYyJAOBaHHMEM, a TaKXe IpaBUiia OOpaIICHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpALIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TOJTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEIIECTB, JCHATypalusi OCNKOB MPU HArpEeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B



COOTBETCTBUM C TMpaBWIaMH TEXHUKHA OE30MaCHOCTH TMpu OOpamieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABISATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpOBaTH BEIBOBI HA OCHOBE ITUX PE3YyJIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaruu, IuTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B HEISIX
COXPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAICHUS HX BPEIHOTO BO3JCHUCTBUS Ha OPraHU3M
YEJIO0BEKA;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUSI BELIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3amucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHUS Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pElISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATralOMINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KoBajieHTHas, MIOHHAs, METaJUTMYeCcKas, BOJAOPOJIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AJEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXpPaHEHMS] MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUs SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,



COCTAaBE, MOJIYUEHUH U 0€30I1aCHOM HCIOJIb30BaHUH BAXKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IE€SITEILHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIC NPHU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (GOpMyJd BEIIECTB M  YPaBHEHMM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJsIpHasd,
MOHHAsA, METAJUIMUECKast), XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTraHUUECKHUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTb YMEHHUU yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI NEPUOANYECKOro 3aKkoHa /1.
N. MenpeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoil cCucTeMbl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, WCHoOJib3ys TOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «OQHEPreTUYECKUE YPOBHI, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHMUS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAUHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J1. U.
Meneneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T€HETHMYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TMPHU3HAKaM (YUCIY M COCTaBYy pPEarupyroliux BEHIECTB, TEILIOBOMY
ahdekTy peakinu, U3MEHEHHIO CTEICHEW OKHCJICHHUS JIEMEHTOB, OOpaTUMOCTHU
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IHUUHbIX
THUIIOB, TIOJTHBIE M COKpAILIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, ITPX KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KA4YECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH



ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

chOpMHPOBAHHOCTh YMEHHMM  paCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latense);

chOpPMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MTPOOIeMax XMMHUUECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUSI C HCIOJIb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUSA U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKON
MOCYJI0OM W JlabopaTOpHBIM OOOpYJOBaHUEM, a TakKe MpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCIEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTajauzaTopa,
OMpENICJICHE Cpelbl PacTBOPOB BEIIECTB C TMOMOIINBI YHUBEPCAIHHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIluu,
peakiu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/ad IO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHHUH C BEIIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKmuii W (OPMYIUPOBATH BBHIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, MaTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  AKOJOTHYECKU
11e71eco00pa3HOTO TOBEICHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJSIX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpebl, OCO3HABATH
OMacCHOCTh BO3JICHMCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax cmocoObl YMEHBIIEHUS |
NpEAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;



JUIsT 0OYyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CHeNbIX M CHAa0OBHUASIIMX OOYy4YalOIIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBaHue KosnunuyectBo yacos
Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3zejioB M TeM KonTposabHubie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMMbl padoThI padoThl

Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

1.1

IIpeamer
OpraHuYeCcKOu
xumuu. Teopus
CTPOEHUSA
OpraHUYEeCKUX
coenuHeHuit A. M.
byrneposa

Hroro no paszueny

Pa3nea 2. Yriesogopoasbl

2.1

[Ipenenbuble
YIJI1€BOAOPOABI —
aJIKaHbI

2.2

HenpenensHubie
YIJI1€BOAOPOABIL:
aJIKEeHBI,
aJIKa/IuEeHBl,
AJIKMHBI

2.3

ApomaTtnueckue




YTIE€BOAOPOIbI

IIpuponusie
UCTOYHUKHU

24 3 1
YTIEBOIOPOAOB U

UX TepepadoTKa

Hroro no pazgeny 13

Pa3znen 3. Kuciioponconep:kaiue opranHudeckue coeJuHEHHsI

3.1 Cruptsl. Genon 3
AJnnerunel.
39 Kap6oHoBeie -
KHCIIOTBHI.
CnoxxHbIe d(UPBI
33 VriaeBoasl 3 2
Hroro no pasaeny 13

Pa3nes 4. A3orcoaepskamue OpraHu4ecKue CoeJuHEeHH

AMUHBI.
4.1 AMHHOKHUCIIOTEL. 3
benku
Hroro nio pazgeny 3

Pa3pnen S. BeicokoMoJIeKy /I pHbBIE COCIUHEHUSA

[ImacTmaccel.
5.1 2
Kayuyxu. Bonokna

Uroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

34




11 KITACC

HaumeHnoBanue KoumnuectBo yacos
Ne JuaexkTpoHHbIe (HU(pOBbHIE)
pa3jie/ioB H TeM KoHnTpoJbHbIE IIpakTH4eckune
n/m Bceero 00pasoBaTelibHbIE pecypehbl
NporpamMmmsbl padoTbl padoThbI
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
CtpoeHue aToMOB.
ITepuoanueckuit
3aKOH U
11 [Tepnonuueckas 3
) cucrema
XUMHYECKHUX
anemenToB /l. U.
Menpeneena
CrpoeHnue BenecTna.
1.2 Mmuoroo6pasue 4
BEIIECTB
XUMHUYECKHE
1.3 6 1
peakuuu
Hroro nio pazgeny 13
Pa3nen 2. Heoprannueckasi xXumust
2.1 MerTanmnbl 1
2.2 Hemeramnsr 1
Cas13b
2.3 2
HEOPTaHUYECKHUX U




OPraHu4YCCKux

BEIIECTB
Uroro no pazaeny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XUMHUS U )KU3HB 4
Hroro no pasaeny 4
OBUIEE KOJIMYECTBO 4

YACOB 110 [TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~ =

Tema ypoka

KoaudecTBO 9acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYeCHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpenmMeT opranuyeckoit
XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopus cTpoenus
OpPraHUYECKUX COeIMHEHUN
A. M. bytnepona, eé
OCHOBHBIE 10JIOKEHHUS

IIpencrasnenue o
KiaccupuKauu
OpPraHMYECKUX BEILECTB.
Howmenxknarypa
(cucrematuyeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTHYECKHUU P

Meran u 3TaH —
MPOCTEUIIINE MTPEICTABUTEIN
aJIKaHOB

AJKeHBI: cOCTaB U CTPOCHHUC,




CBOMCTBA

OTHIIEH B ITPOITUJIEH —
HpOCTCfIHIHC MpeaACTaBUTCIIN
AJIKCHOB

[TpakTrueckas padora Ne 1.
«[lony4yenue sTuieHa u
W3Y4YE€HUE €ro CBOMCTBY

Ankanuensl. byranuen-1,3 u
MetunOyraaueH-1,3.
[TonydyeHne CHHTETUYECKOTO
Kay4yKa U pe3UHbI

10

AJIKMHEBIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKHH PSI.
AlleTUJIEH — MPOCTEUIIHI
MpEeACTaBUTENb AIKUHOB

11

Brruncienus no YpaBHCHUIO
XHUMHYECKOU pCaKknun

12

ApeHbl: OEH30J1 ¥ TOJIYOJ.
TokcuuyHOCTH apeHOB

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAICKAIINX K
pa3IMYHBIM KJlaccam

14

[TpupoaHbIe UCTOYHUKHT
YTJIEBOJOPOJOB: IPUPOIHBIN
ra3 ¥ onyTHble HeTIHbIE
rassl, HeTh ¥ MPOJYKTHI €&




nepepadboTKu

15

[TpuponHbIC HCTOYHUKU
YTJIEBOJIOPOAOB: IPUPOIHBIN
a3 U MOIyTHbIC He(PTSIHbIC
rasbl, HeTh ¥ MMPOIYKTHI €&
nepepadoTKu

16

Kontposbnas pabota mo
pasneny «YTIIeBOIOPOIbD

17

[IpenenbHBIC OTHOATOMHBIE
CIUPTBI: METAHOJ M 3TAHOJI.
Bomopoanas cBs3b

18

MHoroatoMHbI€ CIIUPTHI:
OTUJICHIJTIMKOJIb U INIMLICPUH

19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
(1)I/I3I/I‘-I€CKI/IG U XUMHNYCCKHUEC
CBOMCTBA, IPUMEHEHNE

20

Anpaeruapl: GopmMatbaeTuI
U anerajabaerun. ALeToH

21

OAHOOCHOBHBIE MPEAETBHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHas U YKCyCHas

22

ITpakTruueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U 0JIEMHOBAA
KHCJIOTHI, KaK
MIPEICTaBUTENN BBICIIUX
KapOOHOBBIX KHUCIOT




24

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlee JelCTBHE

25

CrnoxHble 3(upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KUCJOT. ['MapoIn3 CI0KHBIX

3¢upoB

26

JXKupsbr: ruaponus,
PUMCHEHHE,
OuoJIOrNYecKas poJib KUPOB

27

VYrneBoabl: cOCTaB,
KJIacCU(pUKAIIHS.
Baxneiimue npeacraBuTenu:
TIII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemironosa kak
MIPUPOIHBIE MTOJTUMEPBI

29

KonTponbHas pabota mo
pazneny
«Kucnopoaconepxaiue
OpTraHUYECKUE COCTMHEHUS»/
Bcepoccutickas
IpoBepoyHas pabora

30

OO6m1ast XxapakTeprucTruKa
a30TCOIepIKAITIX
OpPTaHUYECKUX COCTUHECHHM /
Bcepoccutickas
MpoBepoyHas pabora




31 AMUHBI: METHJIAMUH U

AHUJINH

AMHHOKHCIIOTHI KaK
aM(pOTepHbIC OPraHHMYECKUE
COEINHEHMNS, UX

1 OHOJIOrHMYeCKOe 3HAUCHHE.
Ilentuael. beakn xak
MPUPOIHBIC
BBICOKOMOJICKYJISIPHBIE
COEIMHEHHS

OCHOBHBIE TTIOHSTHS XUMHU
33 | BBICOKOMOJIEKYJISPHBIX
COETUHEHUN

OcCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX

34
coequHeHni. I1lmacTMaccsl,

Kay4yKH, BOJIOKHA

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34




11 KIIACC

No

S~

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(pUTYypanus
aTOMOB

[Tepuoanueckuii 3aK0H n
Ilepuonnueckas cucrema
XUMHYECKUX 3jieMeHToB J[. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U
MX COCIMHEHHUH I10 Tpynmam 1
nepuoaaM. 3HaueHue
MIEPUOJIUYECKOr0 3aKOHA U
CUCTEMBI XMMHUYECKUX JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HayKH

Crpoenue BemiecTBa. XuMHUuecKas
CBSA3b, €€ BUJIbI; MEXAHHU3MBI
00pa3oBaHMs KOBAJIGHTHOM CBSI3U.
Bonopoanas cBs3b




BaneHTHOCTD.
DIIEKTPOOTPULIATENLHOCTb.
Creneub okucicHus. Bemecrpa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

ITonsTue o AUCIICPCHBIX CUCTCMAX.
Hctuanbie n KOJIJIOUAHBIC
pacTBOpbl. MaccoBas 1o
BEIIIECTBA B pacTBOpE

Knaccugukamnus 1 HoMeHKIaTypa
HEOPTraHMYECKUX COCTUHECHUH.
I'enernueckas cBs3b
HEOPraHUYECKUX BEIECTB,
Pa3IUYHBIX KJIACCOB

Krnaccudukanus XuMHIECKUX
peaKkIuil B HEOPraHUYECKON 1
OpPTraHUYeCKOi XMMUH. 3aKOH
COXpaHEHHs MacChl BEIIECTB;
3aKOH COXPAHEHUS U TPEBPAILCHUS
DHEPTHH NPU XUMUYECKUX
peakiusx

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XUMUYECKOe
paBHOBecHE

10

[TpakTuyeckas padora Ne 1.
«BnusHue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XMMUYECKOMH
peaxkumn»




11

DIIEKTPOTUTHYECKAS
nuccounanusd. [lonstue o
BOZIOpOAHOM Toka3atene (pH)
pactBopa. Peakiium noHHOTO
oOMeHa. ['uaponn3 opranu4eckux
Y HEOPTaHUYECKUX BEIECTB

12

OKHCIMTENIBHO-
BOCCTAHOBHUTCJIILHBIC peaKHI/II/I.
[TonsiTrie 00 3IEKTPOIIH3E
pacIiaBOB U PAaCTBOPOB COJICH

13

KonTponbHas paboTa 1mo pazueny
«TeOpCTI/I‘IeCKHC OCHOBBI XUMHN»

14

MeTamisl, uX IOJIOKEHHE B
Ilepnonnueckon cucreme
XUMHUYECKUX 3jiemeHToB 1. 1.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O0mIHe
buznyeckue cBOMCTBa METAIIIOB

15

Cr1aBbl METAJUIOB.
DIEKTPOXUMUYECKUN PSiTT
HaANPSDKEHUH METalIoB

16

XUMHUYECKUE CBOMCTBA
BaXHEHMIINX METaJUIOB (HATpHil,
KaJuu, KaJIbITUi, MarHui,
ATIOMUHUI) U UX COeTMHEHUI

17

XUMHYECKUE CBOMCTBA XpoMma,
MEIU U UX COSIUHEHNN

18

XUMHYeCKHE CBOMCTBA IIMHKA,




JKeje3a U UX COEIMHEHU

19

[TpakTuueckas padota Ne 2.
"Pemienue s3kCepuMEeHTAIbHBIX
3a7ad4 1o reMe «Metayuipi»"

20

Hemeramipl, X MOJ0KEHHUE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21

dusnueckue cBoiicTBa
HEMETAJIOB. AJIIIOTPOTIHSI
HEMETAJUIOB (Ha puMepe
KHCIIOpoa, cepsl, pocdopa u
yrieposia)

22

XHUMHUYECKHE CBOMCTBA T'aJIOICHOB,
CCPBI U UX COE€IUHEHUI

23

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

24

XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHHUS 1 UX COETMHEHUI

25

[IprMeHeHne BaKHEHUIIINX
HEMETAaJJIOB B UX COCTUHESHUHN

26

O000111eHNEe U CUCTEMATU3ALIS
3HaHui 1o Teme «Hemerannsly.
Brrancnenus no ypaBHeHUSIM
XUMUYECKHUX PEAKIUN U
TEPMOXUMHUYECKHE PACUEThI

27

[TpakTrueckast paborta Ne 3.




((PCH_IGHI/IG BKCHepI/IMeHTaHBHBIX
3axay o teme "Hemeramisr'»

28

KoHTposbHast paboTta 1mo Temam
«Metamael»y 1 «Hemerasie

29

HeOpFaHI/I‘ICCKI/Ie N OPraHUu4YCCKHUE
KHCJIOTBI. HeopFaHI/I‘IeCKI/Ie u
OpTraHU4Y€CKUC OCHOBAHUA

30

AmMoTepHbIe HEOpraHUYECKHe U
OpraHUYECKHUEe COCTUHEHUS.
['enetnyeckas cBs3b
HEOPraHMYECKUX U OPraHUYEeCKUX
BEIICCTB

31

Poip xuMun B o0ecieueHUun
3KOHOFH“ICCKOI>1, BHCpFeTH‘{eCKOﬁ u
HHH.ICBOﬁ 6630H8CHOCTI/I, Pa3BUTUHU
MCIUIIMHBI

32

[IpencraBienust 06 oOmUX
HAYYHBIX TMPUHIUTIAX
MIPOMBIIIJICHHOTO TTOJTy4eHUs
Ba)KHEUIIINX BEIIECTB

33

Yenosek B MHPE BCUICCTB U
MaTcpHraJioB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMUBI
10 KJTACC

Konx nposepsiemoro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOIl MPOrpaMMbl
CpeIHero oo1mero odpa3oBaHust

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpraHI/I‘{CCKOﬁ XHNMHH

1.1

C(bOpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 XHMHYECKOH COCTaBJISIOLICH CCTCCTBCHHOH@.y‘IHOﬁ KapTHUHBI
MuUpa, pojinu XUMHUH B ITIO3HAHHUU SIBJICHUM Mpupoanbl, B (bOpMHpOBaHHH MBIINUJICHUA U KYJIBTYPhI TUYHOCTH,
eé (bYHKHHOHaHLHOﬁ I'PaMOTHOCTH, H606XOI[I/IMOI71 IJI1 PCHICHUA IPAKTUYCCKUX 3ada4 W 3KOJOIHYCCKHU
000CHOBAHHOI'O OTHOILIEHUS K CBOCMY 3J10POBbBIO 1 HpHpOI[HOﬁ cpeac

1.2

Branenue cucremMoii XMMHYECKUX 3HAHHUM, KOTOpask BKIFOUAET: OCHOBOIIOJIAralolye MOHITHs (MOJIeKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJIApHBIA 00BEM, YIJIEpOAHBIH CKelleT, (YHKUMOHAJIbHAs TpYyMIa, paauKall, U30MEpHs, H30MEpHI,
TOMOJIOTUYECKUN psZ, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOA- U a30TCOoAepXalllie COeIUHEHHS,
OMOJIOTMYECKH aKTUBHBIE BEIlecTBA (YIJIEBOAbI, XKUPbI, OEIKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS); TEOPUM U 3aKOHBI (TEOpUsS XUMHUYECKOIO CTPOEHHUS OpPraHMYeCKHX
BemiectB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHMBOJIUYECKUN SI3bIK XUMUH, (PAKTOTOTUUECKHE CBEICHUS
O CBOMCTBax, COCTaBe, MOJy4Ye€HUU M O€30IaCHOM HCIOJb30BAHWU BAXXKHEWIIUX HEOPraHUYECKUX MU
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON AESITETbHOCTH YeJIOBEKa

1.3

CpopMUpPOBAaHHOCT, YMEHUW BBISBJISTH XapaKTEpHbIC TMPU3HAKUA TOHATHM, YCTAaHABIMBATh WX
B3aMMOCBS3b, HCMOJIb30BaTh COOTBETCTBYIOIIWE TMIOHATUS TMPHU ONHCAHUM COCTaBa, CTPOCHHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUUYECKYIO CHMBOJIMKY ISl COCTABIICHUSI MOJICKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) POPMYT OPraHUYECKHX BEIIECTB U YPABHEHH XMMHUYECKUX
peakiyii, N3roTaBINBaTh MOJEIN MOJIEKYJI OPraHMYECKUX BEIIECTB JJISl MILTIOCTPALMU UX XUMUYECKOTO U




MIPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

ChopMUpOBaHHOCTh YMEHUH YCTaHABJIMBATH NMPUHAIJICIKHOCTh M3YyYCHHBIX OPraHUYECKUX BEIIECTB I10
UX COCTaBY M CTPOCHUIO K ONpEeACIEHHOMY Kiaccy (TpyIlre) COeqUHEHUH (YTriaeBOIOPOIbl, KUCIOPOI U
a30TCOJICPIKAINE COCIUHEHHS, BBICOKOMOJICKYJISIPHBIC COCIMHEHHUs), JaBaTh MM Ha3BaHUS TI0
cuctematnyeckoit HomeHkatype (IUPAC)

L.5

CchopMupOBaHHOCTh YMEHHS ONPEACTATh BHJIBI XUMHYECKOW CBSI3M B OPraHUYECKHX COEIMHEHHSX
(onMHapHBIE U KpaTHbBIE)

1.6

C(bOpMI/IpOBaHHOCTB YMCHUA IIPUMCHATD: IMOJIOKCHUSA TCOPHUU CTPOCHUA OPraHUYCCKUX BCIICCTB AM.
EYTJ'IepOBa JJIA 00BACHEHHST 3aBUCHMOCTH CBOWCTB BCHICCTB OT HMX COCTaBa MU CTPOCHHA; 3aKOH
COXpaHCHHA MACChI BCIICCTB

VYraneBogopoasl.  Kucmoponconepkammie W a30TCOAEpKAIIME  OPraHUYECKUE  COSIAMHEHHS.
BrIcOKOMONEeKyIsSIpHBIE COSTUHEHHSI

2.1

C(l)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ MNPUBOAUTH TPUBHUAJIIBHBIC Ha3BaHUA OTACJIILHBIX OPraHMYCCKUX BCUICCTB
(Z-)TI/IJIGH, IMPOIMUJICH, alCTHUJICH, O3THJICHIJIMKOJIb, TJIWULCPHH, q)eHOJI, q)OpMaJIBI[eFI/II[, aliCTajabacruna,
MypaBbMHAs KHCIIOTA, YKCYCHas KHCJIOTa, OJEMHOBAas KHCJIOTa, CTEApPUHOBAs KHCIIOTA, TIIOKO3a,
(dbpykTO3a, Kpaxmall, 1eJUII03a, TITUIIH)

2.2

CdopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3MUECKHE U XMMHUYECKHUE CBOICTBA
TUMIMYHBIX TPEACTABUTENEH pPa3NMMUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, OSTaH, JSTHJIEH,
MpOMUJIeH, aneTuieH, OyranueH-1,3, merunOyTtaaueH-1,3, OeH301, METaHOMN, 3TaHOI, ITUIEHTIUKOJb,
TIIMLEpUH, (EeHoN, aleTanbAerua, MypaBbHHAs M YKCYCHas KHCIOTBHI, TIIOKO3a, Kpaxmal, ILeJIi0N03a,
aMUHOYKCYCHasl KUCIIOTa)

2.3

CpopMUpPOBAaHHOCT, ~ yYMEHHS  WUIIOCTPUPOBATh  TEHETHUECKYID  CBSI3b  MEXKAY  THUIUYHBIMU
MPECTAaBUTENSAMH  PA3JIMYHBIX KJIACCOB OPraHUYECKHMX BEIIECTB YPAaBHEHUSMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIU C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi

24

ChopMupOBaHHOCTh YMEHHSI XapaKT€PH30BaTh UCTOUHUKHU YIIIEBOJOPOJHOTO CBIPhs (HE(Th, MPUPOIHBIN
ras, yrojb), CHocoObl UX NepepabOTKH U MPAKTHUECKOE MPUMEHEHHE POIYKTOB MepepaboTKH




XuMus U Kn3Hb. PacuéTol

3.1

CdopmupoBaHHOCTh YMEHHMIl BIaeTh CUCTEMOW 3HAHMII 00 OCHOBHBIX METOJAX HAay4YHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XMMHUHU IPH U3YUYEHUU BELIECTB U XMUMHUYECKUX sBJICHUN (HaOII0JeHHe, U3MepeHue,
SKCIIEPUMEHT, MOJIEJIMPOBAHNKE), UCTIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIsl IPUHATHUS pelIeHU
B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM

3.2

CdhopmupoBaHHOCTH YMEHUH COOJIIOIAThH MPaBUiIa MOJIB30BAHUS XUMUYECKOW TIOCYI0N U JIaA0OPATOPHBIM
o0opymoBaHUEM, a TaKXKe MpaBWia OOpAIlIeHUs C BEUICCTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU II0
BBITIOJTHEHUIO J1a00PaTOPHBIX XUMUYECKUX OTBITOB

33

ChopmupoBaHHOCTh yYMEHUU IUIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN SKCHEPUMEHT (IIpEeBpaLICHHS
OpPraHMYECKUX BEIIECTB MPU HArPEBaHUU, MOJYYCHHE 3TUJICHA M M3yYEHUE €ro CBONCTB, KaYECTBEHHbIE
peaKiuu OpraHU4YeCKUX BEIIECTB, JeHATypalus OClKOB IpHU HArpeBaHHUH, I[BETHbIC pEaklUu OElIKOB) B
COOTBETCTBUM C MpPAaBHJIAMU TEXHUKU OE30MACHOCTHU MpH OOpaIleHUU C BELIECTBAMHU U J1a00paTOPHBIM
000pyIOBaHUEM; MPEICTABIATh PE3YJIbTAaThl XMMHUECKOTO dKCIEpUMEHTa B (opMe 3aluCu ypaBHEHUI
COOTBETCTBYIOIIUX peakluuil U GOpMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

34

CdopmupoBaHHOCTh YMEHUI MPOBOAMUTH BBIYUCIEHUS 10 XMMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOIO BEIECTBA WM MPOAYKTa PEaKIMM MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN)

3.5

ChopmupoBaHHOCTh YMEHUI KPUTHUECKHU aHATU3WPOBATh XUMUYECKYI0O MH(POPMAIUIO, MOJIyYaeMyI0 U3
pa3HbIX UCTOYHHUKOB (cpencTBa MaccoBoi nHGopMaluu, cetb IHTepHET U ipyrue)

3.6

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ C06J'IIOI[8.TB IMpaBHUJjia 3KOJOTUYCCKU uenecoo6pa3Horo IIOBCACHUA B 6LITy n
pr,[[OBOfI ACATCIIBHOCTH B LCIIKIX COXPAHCHUS CBOCTO 3A0POBBA U Opr)KaIOH_[eﬁ HpHpO,[[HOfI CpCabl,
0CO3HaBaTh OIIACHOCTH BO3ACHMCTBHUS Ha >KHBEIC OpTraHHU3MbI OHpe,[[eHéHHHX OpraHN4YC€CKUX BCIICCTB,
IIOHHUMAasA CMBICJI ITOKa3aTCIIAd HI[K (HpCHCHLHO I[OHYCTHMOf/'I KOHI_ICHTpaI_II/II/I), NOACHATH Ha HpUMCEpax
CITIOCOOBI YMCHBIICHUS U IPCAOTBPAICHUSA UX BPECAHOTO BO3JCHCTBUS Ha OpTraHu3M 4YCJIOBCKaA




11 KITACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpamMMbl
cpeaHero o01ero o0pa3zoBaHus

1

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Brnanenue cucteMoli XMMHYECKUX 3HAHUH, KOTOpas BKIFOUYAET: OCHOBOIIOJIATAIONTUE TTOHATHS (XUMUYECCKHI
JJIEMEHT, aToM, DJIEKTPOHHAs 00O0JOYKa aToMa, s-, p-, d-3JEKTPOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYIa,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTh, CTEIICHh OKUCJICHMS, XMMHUYECKas CBsI3b, MOJb, MOJISIpHAs Macca,
MOJIIPDHBIH ~ 00BEM, KpUCTAUIMYECKAs PEImIETKAa, THUIBI XUMHYECKMX peakiuid  (OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHBIC, DK30- W DSHIOTEPMHYECKHE, pPEaKIMd HOHHOTO OOMEHA), pacTBOp, SJCKTPOJIHTHI,
HEAJICKTPOJIUTHI, JEKTPOIUTHYECKAsT JUCCOIMAIUs, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKON
pPCaKIMU, XUMHYECKOE PABHOBECHE); TCOPHMH M 3aKOHBI (TCOPHUS DJICKTPOIMTHUYECKON JTUCCOIMAIUH,
[leprognueckuii 3akon [[.M1. MeHnpaeneeBa, 3ak0OH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIUYCCKHMA
A3BIK XUMHH, (DAKTOIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYYEHUU U O€30MIaCHOM UCIIOIb30BaHUU
BRKHEHIIINX HEOPTaHUYECKHX BEIIECTB B OBITY U MPAKTUUECKOU IEeSITeIbHOCTH YeTIOBEKa

1.2

CdopMUpOBaHHOCTh YMEHHM BBISBIATH XapaKTEpPHbIE MPU3HAKUM M B3aUMOCBS3b W3YYEHHBIX IOHSATH,
IIPUMEHATHh COOTBETCTBYIOLIME MOHATHUS IIPU ONUCAHUM CTPOCHUS U CBOMCTB HEOPTraHWYECKHUX BEIECTB U
UX IIPEBPAILCHMI; BBIABIIATh B3aUMOCBS3b XUMUYECKHUX 3HAHUH C MOHATHAMH U MPEICTABICHUAMU IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnanenne OCHOBHBIMHM METOJaMHU HAaYYHOI'O TMO3HAHUA BCHICCTB U XUMHYCCKUX SIBIICHUI (Ha6J'IIOI[eHI/Ie,
N3MCPCHUC, SKCTICPUMCHT, MO,Z[CJ'II/IPOBaHI/Ie)

1.4

ChopMHUPOBAaHHOCTH YMEHUN ONPEICISITh BAJIGHTHOCTh U CTETICHh OKHUCIEHUS XMUMHYECKUX SJIEMEHTOB B
COCTMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XHUMHYECKON CBs3M (KOBaJCHTHAs, WMOHHAs, METaJUTMYECKas,
BOJIOPO/IHASI) B COCIMHECHHSX, THUI KPUCTALIMYECKON pEMmETKH KOHKPETHOTO BEIIECTBA (aTOMHasd,
MOJICKYJIIpHAsi, MOHHAS, METAJTNYECKast)

1.5

CdopMUpoBaHHOCTh YMEHHIl ONpEeAeNsaTh XapakTep Cpeabl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX




COEIMHEHUN

1.6

CdopMupoBaHHOCTb YMEHUS KIACCUPHUIMPOBATH XMMUUYECKUE PEAKIIUH 10 PA3IMYHbIM IIPU3HAKAM (YUCITY
U COCTaBYy pPEarupyrolInX BELIECTB, TEIUIOBOMY 3(P¢eKTy peaklHuH, W3MEHEHUIO CTEleHEH OKHCIICHUs
3JIEMEHTOB, 00OPaTUMOCTH PEaKIMH, YIaCTUIO KaTaJIn3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHI COCTABIIATh YPABHEHUS PEAKIUN PA3TUYHBIX TUIIOB, ITOJIHBIE M COKPALIEHHbIE
ypaBHEHHSI PeaKIIMii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, IPU KOTOPBIX 3TH PEAKIUHN UIYT 10 KOHIA

1.8

C(bOpMHpOBaHHOCTL YMeHI/Iﬁ IpOBOAUTHL PCAKIHH, IMOATBCPIKAAOIINC KaueCTBEHHBIM COCTaB Ppa3JIMIHBIX
HCOPraHMYCCKUX BCHICCTB, PACIIO3HABATL OIILITHBIM HYTGM HOHBI, TPUCYTCTBYIOIIIUC B BOAHLIX pPaCcTBOpax
HCOPraHNMYCCKUX BCIICCTB

1.9

ChopMUpOBaHHOCTh yMEHUW PpPACKPBIBATh CYNIHOCTH OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIA
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca dTUX peakiuil

1.10

ChopMupoBaHHOCTH YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH PEaKIHU OT Pa3IMYHBIX
¢dakTopoB

1.11

ChopMupoBaHHOCTb YMEHUN OOBACHATH XapaKTep CMELEHHs] XUMUUECKOr0 PABHOBECHSI B 3aBUCUMOCTH OT
BHeIHero Bo3neiicteus (npuniumn Jle Hlatense)

O6H_[a${ H HCOPraHUYCCKasA XUMH

2.1

CdopmupoBaHHOCTh yMEHUH packpbiBaTh cwmbica llepuoamueckoro 3akona J[.M. MengeneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOLTYI0, O0BSICHUTEIHHYIO U TPOTHOCTUYECKYIO (DYyHKIIUU

2.2

CdopmMupoBaHHOCTh YMEHHMH XapaKTepU30BaTh JIEKTPOHHOE CTPOCHNUE aTOMOB XUMHUYECKUX 3JIEMEHTOB 1—
4 nepuonoB [lepuonnueckoii cucteMbl XUMUYeCKuX dieMeHToB [[.M. MenpeneeBa, HCTONb3ys MOHATHS «S-
, P-, d-2TEKTPOHHBIE OPOUTAINY», «IHEPreTUYECKHUE YPOBHHU», OOBSICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHUYECKHX JJIEMEHTOB M MX COECIMHEHHMM IO IepuoaaMm u rpymnmnam Ilepuonnueckon cuctemsl
xumudeckux ayemenToB .M. Meneneesa

2.3

CdopMupoBaHHOCTH yYMEHHMW  XapakTepu3oBaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOWCTBa
HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHME T'€HETUUYECKOW CBS3U
MEXy HEOPraHUYECKUMH BEIIECTBAMHU C TOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINI
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ChopMupoBaHHOCTh YMEHHI yCTaHABINBATH MPUHAIEKHOCTh HEOPTAHWUYECKUX BEIIECTB 10 UX COCTaBY K
onpeAenéHHOMY Kjaccy (IpyIie) COeIUHEHUH (IIPOCThIE BELIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIBI,
OCHOBAHHS, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIBI, COITH)

2.5

CdopMUpoBaHHOCTh YMEHUN UCHOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JJIS COCTaBICHUS (OPMYJ BELIECTB
M YpPaBHCHHH XUMHYECKHX peakiui, cucrematrudeckyro HoMmeHkiIaTypy (IUPAC) u TpuBHanibHBIC
HA3BaHUS OTAENBHBIX HEOPraHWYECKUX BEIIeCTB (YrapHbIi ra3, YIJEKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTb, HETalIEHasi U3BECTh, IUTHEBAS COJIA, TUPUT U APYTHE)

2.6

ChopMUpOBaHHOCTh yYMEHHH  XapaKTepU30BaTh  (OMHCHIBATH) OOIMME XHMHYECKHE  CBOMCTBA
HEOPTraHWYECKUX BEIIECTB PAa3JIMUHBIX KJIACCOB, MOJATBEPXKAATh CYIECTBOBAHHE T€HETUUECKOU CBS3U
MEXIy HEOPTraHUYECKUMH BEIIECTBAMHU C TTIOMOIIbIO YPABHEHHUM COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHI

2.7

CdopMUpOBaHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATh XUMHUYECKUH OSKCIEPUMEHT (pa3iioKeHue
MEepOKCHa BOAOPO/a B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHue Cpelbl paCTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATbHOTO HWHIUKATOpA, BIHMSHUE PA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peakluu,
peaKkuu HOHHOTO 0OMEHa, KaYeCTBEHHbIE PEAKIMK Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHHUSI, pEIIeHNe YKCIIEPUMEHTaIbHBIX 3aa4 1Mo TeMaM «Metamuib» U «HemeTanib») B COOTBETCTBHHU C
MpaBUJIaMHd TEXHUKH O€30MacHOCTH MpU OOpallleHHuH C BEIIeCTBaMU U J1a00paTOPHBIM 00OPYIOBaHHEM;
MPEJICTaBISTh PE3YAbTAThl XUMUYECKOTO IKCIEPUMEHTa B (hopMe 3amUCH ypaBHEHUN COOTBETCTBYIOIIMX
peaxiuii ¥ GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

ChopMHUpPOBAaHHOCTH YMEHHUN COOJIOATh MPaBUIA MOJIb30BAHMS XUMUYECKOM MOCYI0N U 1abopaTOpHBIM
o0opyI0OBaHHWEM, a TaKXe TpaBuia OOpalleHuss C BEMIECTBAMH B COOTBETCTBHU C HMHCTPYKIUSIMH TIO
BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB

2.9

ChopMHUpPOBAaHHOCT, YMEHUW  XapakTEpU30BaThb XHWMHUYECKHE TIPOIIECCHI, JIeKAlie B OCHOBE
MIPOMBIIIUICHHOTO TIOJIYYeHHSI CEPHOM KHCIIOThI, aMMHUaKa, a TakyKe cPOPMUPOBAHHOCTH MPEACTABICHUIN 00
00X HAYYHBIX MPUHIIUATIAX U YKOJOTHYECKUX MPOOIeMax XMMHUIECKOTO TTPOU3BOICTBA

XUMHS U KU3Hb. PacyéTel

3.1

CdopMUpoBaHHOCTH MPEACTABIECHUN 0 XMMUUYECKOI COCTaBIAIONICH €CTECTBEHHOHAYYHOM KapTUHbBI MUDA,




pPOJIM XMMHUU B TIO3HAHUM SIBICHUH NPHPOJBI, B (POPMUPOBAHUN MBIIUICHUS U KYJIbTYPHl JIMYHOCTH, €&
(YHKIMOHATIBHONH T'PaMOTHOCTH, HEOOXOOMMOHM JUISl pEIICHHs MPAaKTHYECKHX 3a7ad M SKOJIOTUYECKU
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHON cpeie

3.2

CdopMUpOBaHHOCTh YMEHHI KPUTUYECKU aHAIM3UPOBATh XMMHUUYECKYI0 MH(GOPMAIUIO, MOIy4aeMyl0 M3
pa3HbIX UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIINH, CeTh IHTepHeT u npyrue)

33

ChopMupoBaHHOCTh YMEHHI COOMIONATH MPaBHIa 3KOJIOTMYECKH 1I€IECO00Pa3HOTO MOBENCHUS B OBITY U
TPYZOBOM AESITEILHOCTH B LEJSIX COXPAHEHUS CBOETO 3710POBbsI U OKPYXKAIOIIEH MPUPOAHON Cpeibl
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Oco3HaBaTh OITACHOCTH BO3JICHCTBUSI Ha >KUBbBIC OpraHru3Mbl OHpe,I[CJ'IéHHBIX BCIICCTB, ITOHHMMAas CMBICI
IIOKa3aTcJiia HI[K, INIOACHATb Ha IIpUMEpax CII0COOBI YMCHBIICHUA W HNPCAOTBPALLICHUA HX BPECAHOTO
BOSI[@?ICTBPIH Ha OpraHnu3M 4CJIOBCKaA

3.5

ChopMupoBaHHOCTH YMEHHUH NPOBOJWTH BBIYUCICHHS C HCIIOJB30BaHHUEM MOHATUS «MaccoBasi OIS
BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUI I'a30B MPU XMMHUYECKUX PEaKIMSIX, MAacChl BELIECTBA WU
00béMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIM OObEMY OJHOIO M3 YYacCTBYIOIIMX B
pEeaKIy BEUIECTB, TEIUIOBOro 3(¢eKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MpEeBpaLIEHNs] U COXPAaHEHUSI SHEPTUU




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1

TeopeTI/Iqecm/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

[IpenMeTr opraHnyeckol XMMuHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B
MOJIy4YEeHUH HOBBIX BEILLIECTB U MaTepHaloB. TeopHsi CTpOEHUsI OPraHUYECKUX
coenuHeHnii A.M. ByrnepoBa, €€ 0CHOBHBIE MOJI0KEHHS

1.2

CrpykTypHBIE POPMYIIBI OPTaHUYECKHX BEIIECTB. ['OMOIOTHS, H30MEpHSL.
XUMHYECKas CBA3E B OPraHn4€CKuX COCINMHCHUAX — OAMHAPHBIC U KPATHLIC CBA3H.
[Ipeacrasnenue o KiacCU(PUKALMKA OPTAHUUYECKUX BEIIECTB

1.3

HOMeHKHaTypa OpraHu4CcCKux COC,I[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘leCKaﬂ) H TPUBHAJIBHLIC
Ha3BaHUS Ba)KHEHUIIINX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHM4YCCKHNX BCHICCTB

YrineBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psia. MeTaH u 3TaH — npocTeifiune
MPEJICTAaBUTENIN ATKAHOB: PU3NYECKHE U XMMHUUECKHE CBOIMCTBA (peakuu
3aMelleHNUs] U TOPEHUs), HAXOXKIEHHUE B IPUPOJIE, OJTyUEHHE U TPUMEHEHHE

2.2

AJNKeHBI: coCcTaB U CTPOCHUC, TOMOJIOTMYECKHI pAA.

OTUjeH u ITPOIIUJICH — HpOCTGﬁHIPIG NMpEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I"ICCKI/I6 n
XUMHYECKHE CBOMCTBa (peaKI_II/II/I THAPUPOBAHUA, TAJIOICHUPOBAHUWA, THApATAllUH,
TMOJIYYCHHUC U ITPUMCHCHUC

2.3

Ankanuensl: Oyraauen-1,3 u metundyranueHs-1,3: ctpoeHue, BaxHemme
XUMHUYECKHE CBOMCTBa (peakius noaumepusanun). [loaydeHre CHHTETHYECKOTro
Kay4yKa U pe3UHbI
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AJIKUHBIL: COCTaB U 0OCOOCHHOCTH CTPOCHUA, TOMOJIOTHYECKHUI pAA.

AI_ICTI/IJ'ICH - HpOCTCﬁMHﬁ MMpEACTaBUTCIIb AJIKMHOB: COCTAaB, CTPOCHHUC, (pI/ISI/IquKI/IC
U XUMHYECKHE CBOMCTRBA (pCaKI_II/II/I rUapupoOBaHus, TAJIOTCHUPOBAHUA, THApATAllUHU,
FOpeHI/IH), MOJIY4CHHUC U ITPUMCHCHUC

2.5

Apensbl. benzon: cocras, cTpoeHue, GU3NUECKUE B XUMUYECKHE CBOMCTBA (pEaKInu
raJIor€HUPOBAHUS U HUTPOBAHUS), TOJIy4eHUE U TpUMeHeHue. Tolyoun: cocTas,
CTpoeHue, pu3nueckre 1 XMMUYECKre CBOMCTBA (PEaKIMK raJloreHUPOBaHUS U HUTPOB?
TokcuuHOCTh apeHoB. ['eHeTnyeckas CBsi3b MEX/1y YIJIEBOJOPOJIaMH,
IMpHUHAJIC)KAIIUMUA K pa3JIMYHbIM KJIaCcCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. IIpUpoIHBIiA Ia3 U NOMyTHBIE HEPTSIHbIE
ra3el. Hedto u e€ npoucxoxaenne. CiocoObl nmepepadoTku HepTu:

NIEPETOHKA, KPEKUHT (TEPMUYECKUM, KaTATUTUUECKU ), TUPOJIU3.

[TponykThl IepepaboTKu HEPTH, X TPUMEHEHHUE B MPOMBIIICHHOCTH U B OBITY.




KaMmeHHbII1 yronb ¥ NPOJyKTHI €ro nepepaboTKu

Kucnoponconepxaiue opraHn4eckue coeAMHEHNS

3.1

[TpenenpHBIC OJHOATOMHBIC CHUPTHL. METaHOM ¥ 3TAHOJ: CTPOCHHE, (PU3HUECKUE U

XUMHUYECKHUE CBOMCTBA (PEaKlMK ¢ aKTUBHBIMU METaJJIaMU, TAJIOT€HOBOIOPOIaMHU,
ropeHue), npuMeHeHue. BogopoiHbie CBA3U MEXAy MOJIEKYJIaMH CIUPTOB. JleiicTBue
METaHOJIA ¥ 3TAHOJIA Ha OPraHU3M 4esIoBeKa. MHOr0aTOMHbIE CIIUPTBI.
DTUJICHTIIMKOIIb U TIUIEPUH: CTPOSHHE, (PU3NUECKHUE U XUMUYECKUE CBOMCTBA
(B3anMoOJIeHiCTBHE CO MICIIOYHBIMH METAJIJIAMHU, KaYECTBEHHAsI pEeaKIlus Ha
MHOI'0aTOMHBIE cIUPTHI). [lelficTBUe Ha opranu3m denoBeka. [I[puMenenue riaunepuHa
Y STWJICHTJIUKOJISI

3.2

deHouI: CTpOCHUE MOJICKYIIBI, (PU3UYECKHE U XUMHUECKUE CBOICTBA. TOKCUYHOCTh
denona. [Ipumenenue penomna
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Anpaeruapl ¥ KeToHbI. DopMabAeTHI, alleTaIbICTUl: CTPOCHHE, (PU3HUECKUC
Y XMMUYECKHE CBOMCTBA (PEaKlui OKUCICHUS U BOCCTAHOBJICHUSI, KAU€CTBCHHBIC
peaKkium), MojJyyeHne u NIpuMeHeHne
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OaHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAasl U YKCYCHAsI
KHCJIOTBI: CTpOEHUE, (PN3NIECKHE U XUMHUECKUE CBOICTBA (CBOMCTBA,

oOrIme IS Kitacca KUCIIOT, pEakiysl STepuuKaIim), oydeHle U IpUMEHEHHE.
CTeapI/IHOBaSI 1 OJICMHOBAs KUCJIOTHI KaK MPEACTABUTCIIN BBICIINX Kap6OHOBI)IX
KHCJIOT. MBIna KaK COJIM BBICIITNX Kap6OHOBI)IX KHCJIOT, UX MOIOIIIEC ﬂeﬁCTBHe

3.5

CrnoxHnble 3(hupbl KaK MTPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX
s¢upos. Kupsl. ['maponus xxupos. Ilpumenenue xxupoB. buonornyeckas poib KHpPOB

3.6

VYrieBoabl: cocTaB, KjIacCU(pUKaLUs yriIeBOJ0B (MOHO-, IU- U MOJIUCAXAPUIBI).
['mroko3a — mpocTeiiuii MOHOCaxapHa: 0COOEHHOCTH CTPOEHMSI MOJIEKYJIbI,
¢duznyeckue 1 XuMUYecKre cBoicTBa (B3aumosierictBue ¢ ruapokcuom Meau(Il),
OKHCJIEHHE aMMHUAa4YHbIM pacTBOpoM okcuja cepedpa(l), BoccranoBienue,
Opo’KeHHE TIIIOKO3bl), HAXOKJEHHUE B IPUPOE, TPUMEHEHNE, OUOIOrHYecKas poJb.
®dotocuHTe3. pyKTO3a KaK U30Mep INIIOK03bl. Kpaxmair u nemnonosa Kak
npupoHble nonuMepsl. CTpoeHne Kpaxmaia U HeJuTio03bl. Pu3ndeckue u
XUMHYECKHE CBOMCTBA KpaxMaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHS C HOJI0M)

A30TcoaepKaie OpraHuIeCcKue COSTMHEHUS

4.1

AMHHOKHUCIIOTHI Kak aMm(pOTEepHbIE OpraHuveckue coenuHenus. dusnyeckue n
XUMHUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha IpuMepe TiMiuHa). bruomornueckoe
3HAYEHHE aMHUHOKHUCIIOT. [lenTuast

4.2

benku kak npupoHbIe BEICOKOMOJIEKYIISIpHBIE coeAiMHEHUs. [lepBuuHasi,
BTOpPHYHAS M TPETUYHAS CTPYKTypa OenKkoB. XMMHUYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, JICHATypalts, KaUeCTBEHHbBIC PeaKkIMy Ha OeJIKH

BbICOKOMONIEKYIISIPHBIE COCIUHEHUS

5.1

OCHOBHBIE TTIOHATHS XUMHHU BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCD,
MOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHB NOJIMMCPU3AIIUU, CPDCAHAA MOJICKYJIApHAasA




Macca. OCHOBHBIC MCTO/JbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COeI[I/IHCHI/Iﬁ —
MOoJIMMEpHU3alivAa U NOJUKOHICHCAI A

:‘)KCHepI/IMCHTaHBHBIe MCTO/JIbl U3YUYCHUA BCIICCTB U UX npeBpameHI/Iﬁ:
5.2 O3HAaKOMJICHHE C 06p33HaMI/I IPHUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH,
IJI1aCTMacC, Kay4yKoOB. HonyquI/Ie CUHTCTUYCCKOI'o KaydyykKa U pE3nHbL

11 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1 TeopeTnyueckrue OCHOBbI XMMUHU

XUMHUYECKUH 37IeMEHT. ATOM. SIApo aToMa, H30TOIBL. DIEKTPOHHAS 000I0YKA.
DHepreTHYecKue YpOBHHU, IOTyPOBHU. ATOMHBIC OpOUTAIIH,

1.1 s-, p-, d-3memenThl. OCOOEHHOCTH paclpeesicHHUs JIEKTPOHOB TI0 OPOUTAIISIM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DIECKTPOHHAS KOH(PHUTypaIHS
aTOMOB

[lepuonnueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX 2JIEMEHTOB
J.N. MenneneeBa. CBs3b nepuoanueckoro 3akona u [lepuoanueckoit

12 CHUCTEMBI XUMUYECKUX dJIeMeHTOB JI.1. MeHeneeBa ¢ COBpEMEHHOMN TEOpUEI
' CTPOEHHUSI ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIECTB MO TPYIIaM U

Nepruoaam. 3HaueHue TMEPpUOANYCCKOI'0 3aKOHA B PA3BUTHUU HAYKU

CTpOCHI/Ie BEIllleCTBa. XMMHUUECKas CBI3b. BUABI XUMHUYECKOH CBSI3H
13 (KOBaJ'IeHTHaH HCIIOJISIpHAA U IMOJIsIpHAsA, NOHHAsA, MeTa.]'IJ'II/ILIeCKa}I).
' HMoHbl: KaTHOHBI 1 aHUOHBI. MeXaHU3MBI O6p830BaHI/I$I KOBaJICHTHOM

XUMHUYECKOH CBsI3M (0OMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b

1.4 BaneHTHOCTb. 9HeKTp00TpI/II_IaTeIH:>HOCTB. CreleHb OKUCIICHUS

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. TUIIBI KPUCTAIUIMYECKUX PEIIETOK.

1.5 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA KPUCTATUNINYECKON PEIIETKH.
IlonsTHE O NUCHIEPCHBIX cUcTeMax. VICTUHHBIE U KOJUIOUMAHBIE PACTBOPHI.
MaccoBas [10J1s BEIIECTBA B PACTBOpE

16 Knaccudukanus Heoprannueckux coeinHeHnil. HoMeHknaTypa HeopraHu4ecKux
’ BELIECTB

XuMu4geckas pcaKknus. Knaccmbmcaunﬂ XUMHUYCCKUX peaxunﬁ B
1.7 HCOpFaHI/I‘{CCKOﬁ u OpTaHHqCCKOﬁ XHMHUH. 3aKOH COXPAaHCHUS MACChI BCUICCTB,
3daKOH COXpPAaHCHUA U NPCBPAIICHUA SHCPIUU TPHU XUMHYCCKUX PCAKIUAX

1.8 CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9 OO6paTtumble peakuu. XuMUueckoe paBHoBecHe. PaKkTOpbl, BIUSIONINE




Ha COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

OnexTponuTryeckas auccoruanys. CuibHble U ciadble AIeKTPOIUTHI.
1.10 Cpena BOJHBIX PacCTBOPOB BEILECTB: KUCasl, HEUTpalbHasl, IIEeJI0YHAS.
Peakiiun nonHoro oomeHa

1.11 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

2 Heoprannueckas xumus

Hewmerannsl. [lonoxenne nemeramnos B [leproanueckoit cucreme
71 xuMuueckux aemenToB .M. MenzeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB.
' ®du3nyuecKkue CBOMCTBAa HEMETANIOB. AJUIOTPOINHS HEMETAIIOB (Ha IpUMepe

KHCIIOpOoJIa, cephl, (hocdopa u yrieposa)

XUMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdopa, yriaepoaa v KpeMHUS) U UX COSAMHCHUN (OKCHJIOB,
KHCIJIOPOJICOACPKAIINX KUCIIOT, BOAOPOAHBIX coenuHenuit). [Ipumenenue
BaXHEHITNX HEMETAJUIOB U MX COCIMHEHHUH

2.2

Mertamnsl. [Tonoxenue merannoB B [lepuonnyeckoil cucreMe XUMUYECKHX SJIEMEHTOB
2.3 CTPOEHHS SJIEKTPOHHBIX 0005I04eK aToMOB MeTayuioB. OOmue (usnueckue CBOMCTB:
DIEKTPOXUMHUYECKHUH Psi/I HAMIPSHKEHUH METAIIJIOB

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIWH, KaJIbIIUM,
2.4 MarHui, allOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COSTUHEHUH.
O61re criocoOb! noay4yeHus: MeTayuioB. [IpuMeHeHrne MeTaIoB B OBITY U TEXHHUKE

I'eneTnueckas cBA3b HEOPTaHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K Pa3JINYHbIM
Kj1accaM

2.5

3 XUMHUA U KU3HDb

Ponb xuMun B o0ecnieueHUH BKOHOFI/IHGCKOﬁ, BHGPFCTH‘ICCKOI\/’I U IHUIIEBOM
3.1 6630HaCHOCTI/I, Pa3BUTHU MCIUIIUHBI. IlonsTue o HAaYYHBIX MCTOAAX MMO3HAHUA
BCIICCTB U XUMHNYCCKHNX peaKI_II/II\/’I

[TpencraBienust 06 0OIIMX HAYYHBIX MPUHIMIIAX POMBIIUIEHHOTO MOTYYEeHHUS
BAKHEWIINX BEUIECTB. YEI0BEK B MUPE BEIIECTB U MATEPUAJIOB:

3.2 BAKHEWILINE CTPOUTEIIBHBIE MAaTEPHAJIbl, KOHCTPYKIIMOHHBIE MAaTEPUAIIBI, KPACKH,
CTEKJIO, KEpaMHUKa, MaTepUabl JUIsl SJIEKTPOHUKH, HAHOMAaTEPHaJIbl, OpPraHUYECKHE
1 MUHEpaJbHbIE yI00pEHUs

XuMus U 3A0POBLC UCJIOBCKA: ITPpaBUJIda UCITIOJIB30BAHUS JICKAPCTBCHHBIX
3.3 npemnaparos, IpaBuiia 0€30I1aCHOTO HCIIOJIb30BAHMS npemnapaTron OBITOBOM XMMHUU
B IIOBCEIHEBHOM KU3HU




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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