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NHOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma Mo XMMUU Ha YPOBHE CpPEIHEr0 O0IIero oOpa3zoBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit ®Denepauun», TpeOOBaHUN K
pe3yibTataM OCBOeHHS (elepaabHOll 00pa3oBaTEIBLHON MPOrpaMMBbl
cpeadero obmiero o6paszoanus (POII COO), npeacTaBiIeHHBIX B
denepaabHOM TOCYAApCTBEHHOM oOpazoBaTenbHOM crtanaapre COO, ¢
yuétom Konnenuuu mnpenogaBaHus ydeOHOro mnpeamera «XuMHUs» B
00pa3zoBaTeIbHBIX OpraHu3alusax Pocculickoi denepauuu,
peaTu3yIoKX OCHOBHBIE 00pa3oBaTEIbHBIE MPOTPAMMBbI, U OCHOBHBIX
nonoxxkeHur  «Ctpaterum pa3BuUTHS BocnUTaHus B Poccuiickoit
®deneparuu Ha nepuona g0 2025 roma» (Pacnopsokenue [lpaButenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY mTOAXOAOB K pa3paboTKe MporpaMMbl MO XUMHHU, K
ompeNiesieHnI0 OOIIel cTpaTerud OOydeHMsl, BOCIIUTAHUS W Pa3BUTHS
oOydJaromuxcs cpelcTBaMu ydeOHOTo mnpeaMera «Xumus» st 10-11
KJIAaCCOB Ha 0a30BOM YPOBHE COCTaBUJIM KOHIIENTYaJbHbIE IMOJIOXKEHUS
dI'OC COO o B3auUMOOOYCIIOBIICHHOCTH IIE€JIeH, COACpKaHMUS,
pe3ynbTaTtoB  OOydeHHMs] W TpeOOBaHHN K YPOBHIO TOJTOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMHU
0011e00pazoBaTeIbHON OpraHU3alliu, SIBISIETCS HEOTHEMIIEMON YacThIO
ux 00pazoBaHHOCTU. OHO CIIYKUT 3aBEPIIAIONTUM ITANIOM peaTH3aliy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM ypOBHE KIIIOYEBBIX IICHHOCTEH,
OPUCYIIUX IEJIOCTHOW CHCTEME XHMHUYECKOro o0pa3oBaHUs. OTH
[IEHHOCTU KAacaroTCs TIO3HAHUS 3aKOHOB TMPHUPOABI, (HOPMHUPOBAHUS
MHPOBO33PEHUSI U OOIIEH KyIbTypbl YEJIOBEKA, a TAKXKE SKOJOTHMYECKHU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO U MPUPOIHON Cpeje.
Peanuzyercss xumudeckoe o00pa3oBaHHE OOydYaIOIMIMUXCS HA YpPOBHE
CpemHero oOmero oOpa3oBaHUS CpPEICTBAMHU YYE€OHOTO TIpeaMeTa
«Xumusg», CcouaepKaHue U IOCTPOCHHE KOTOPOro OINpENeieHbl B
MpOrpaMMe MO XUMHH C yU9ETOM CHeU(PUKN HAYKH XUMUH, €€ 3HAUCHUS
B TIO3HAHWUW TPHUPOJABI M B MAaTEPUATBHOM JKM3HHM OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX 1€ W MPUHIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpefaHero oOmiero oOpa3zoBanus B Poccuiickoi
denepanum.



XuUMHST KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO
poJib B COBPEMEHHOW IIMBUJIM3AIlMd, B CO3JaHUU HOBOW 0a3bl
MatepuanbHOM KylnbTypbl. OHAa BHOCUT CBOM BKJaJ B (OopMHUpOBaHUE
pallMOHAJILHOIO HAYYHOTO MBIIUJIEHUS, B CO3JIaHUE LEIOCTHOIO
MpEeACTaBICHUS 00 OKpPYXaIoleM MHpEe KaK O €IUHCTBE MNPUPOABLI U
YeJioBeKa, KoTtopoe (OpMUPYETCS B XHMHM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIETO MHPA, OCO3HAHMS B3aWMOCBS3H
MEXJy CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMU 00JIACTIMU
IPUMEHEHUS.

TecHO B3aMMOAECHUCTBYSI C JIPYyTMMHU €CTECTBEHHBIMM HayKaMu,
XUMHUS CTajla HEOThEMJIEMOU 4acThIO MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM
YCIOBUEM YCIIEIIHOTO TpyJa M >KM3HUM Ka)XJOro ujieHa oOIllecTBa.
CoBpeMeHHass XMMHUS KaK Hayka cO3uAaTellbHas, KaKk HayKa BBICOKHUX
TEXHOJIOTMH  HamNpaBjeHa Ha  PEIICHHEe TJIO0AIbHBIX  MPoOIeM
YCTOWYMBOTO Pa3BUTUSI YEJIIOBEYECTBA — CHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBOM, SKOJOTHYECKON 0€30MacHOCTH U OXPaHbl 3JI0POBbSI.

B coorBercTBMM ¢ OOmMMMH LEJISIMH W TPUHIUIIAMH CPETHETO
obmrero ob6pa3oBanus cojepxkanue npeamera «Xumus» (10—11 kimaccsl,
0a30BbIf YpPOBEHb HW3Y4YEHUS) OPHUEHTHUPOBAHO IPEHUMYIIECTBEHHO Ha
OOILIEKYIBTYPHYIO TMOATOTOBKY OOYYaronIuxcs, HEOOXOAUMYI0 UM JJis
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUEHUS B
KU3Hb COLIMYMA, TPOAOIKEHUST 00pa30oBaHus B Pa3IMYHBIX 00JIacTAX, HE
CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisionumMu mpeaMeTa « XUMUs» SBIAIOTCS 0a30BbIe KYPChI —
«Opranuveckass xumus» ©u «OOmas W HEOpPraHUYecKas XUMUS,
OCHOBHBIM KOMIIOHEHTOM COJIEPAHUSA KOTOPBIX SBISIOTCS OCHOBBI
0a30BOI HaAyKW: CHCTeMa 3HAHUM [0 HEOPTaHMYECKOW XuMuu (C
BKJIFOYCHHEM 3HAHWI W3 O0O0Imeld XWUMHH) U OPraHUYeCKOW XHUMHH.
@opMUpOBaHUE [AHHOM CHUCTEMBl 3HAHUW NPU H3YYCHUU MpeamMera
o0OecreuynBaeT BO3MOXKHOCTh PACCMOTPEHUS BCErO0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIINX MOHITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpyktypa conepxaHus KypcoB — «OpraHuyeckass XUMHUS» H
«O0mmass ¥ HeopraHuwdeckas XuUMUs» chHOpMHUpPOBaHA B MPOrpaMme IO
XUMUHA Ha OCHOBE CHCTEMHOrO0 MOJIXOAa K M3YyYECHHIO Y4YeOHOro
Mareprasia U OOYyCIIOBJI€HAa HMCTOPHYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHUW Ha OMNpENENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpPraHWYeCKOM XUMHU BEIIECTBA pacCMaTPUBAIOTCS Ha  YPOBHE
KJIaCCUYECKON TEOPUU CTPOCHMSI OPTraHUYECKUX COCAMHEHUH, a TAKKe Ha



YPOBHE CTEPEOXMMHYECKHUX M 3JCKTPOHHBIX MPEACTABICHUN O CTPOCHUHU
BemecTB. CBenmeHusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX JMdalOTCS B
pPa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXXHBIX OMOJIOTMYECKH AKTHBHBIX
coequHEHUM. B Kypce OpraHmyecko XHMHUHU IIOJIYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YypPOBHE OCHOBHOro o0OIIero oOpa3oBaHUs
NepPBOHAYATLHBIC NPECTaBICHHUS 0 XUMUAYECKOM CBSI3H,
KIACCU(UKAIMOHHBIX TPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX CTPOCHUS, O XUMHUECKON PEaKIIHH.

[To HOBBIM YTJIOM 3peHUS B MpeAMETe «XHUMHUS» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl  M3YYCHHBIH Ha  ypOBHE OCHOBHOTO  OOIIETro
00pa30BaHUs TEOPETHUYECKH MaTepual u (PaKTOIOTHUECKHUE CBEICHHS O
BEIIECTBAX U XMMUYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OO0mas
M HEOpraHWYeCcKas  XUMHUS»  OOy4JaloUmIUMCS  TPEIOCTaBISETCS
BO3MOXKHOCTh ~ OCO3HATh 3HAUEHWE IEPUOJUYECKOr0  3aKoHa C
OOIIETEOPETUIECKUX W METOIOJOTHYECKUX TMO3UINH, TIyOKe TOHATH
UCTOPUYECKOE U3MEHEHHUE (PYHKIIUM ATOTO 3aKOHA — OT 0000IIaroIIeH 10
OOBSCHSIIONICH U TPOTHOZUPYIOTIEH.

Enunas cuctema 3HaHUN O Ba)KHEHIIMX BEIIECTBAaX, MX COCTaBe,
CTpPOEHUH, CBOMCTBAX U MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIIHUIX,
UX CYIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUs AOMOIHsETCs B Kypcax 10
u 11 KJIaCCOB AIIEMEHTAMHU coJiepKaHus, UMEIOIIUMU
KyJIbTYPOJIOTUUECKH W  TPUKIAAHOW  XapakTtep. OTH  3HAHUA
CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3M XHMHH C JAPYTUMH HayKaMH,
PacKphIBAIOT €€ POib B MO3HABATEIBLHON M MPAKTHYECKON JESITEIbHOCTH
YeJIoBEeKa, CMOCOOCTBYIOT BOCHUTAHUIO YBWKEHUS K  MPOIECCY
TBOpUYECTBA B OOJIACTU TEOPUU M MPAKTHYECKUX MPHIOKEHUN XUMHH,
MTOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HAYMMBIX MTPOOJIeMaXx, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICITUBATD
uHQOpPMAITMIO W TPUMEHSATH €€ [JIs TOIMOJHECHUS 3HAHWM, PEIICHUS
MHTEJUIEKTYaJbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKHUX 3a/1a4. B
LEJIOM COJIep)KaHHE Y4eOHOro mpeamera «XUMHUS» JaHHOTO YpPOBHS
M3y4eHUS OpUEHTHpPOBaHO Ha (QopmMupoBaHne Yy OOyYaArOMIHXCSA
MHPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS GUITOCOPCKUX MACH, TaKUX
KaK: MaTepHaJbHOE €AMHCTBO HEOPraHUYECKOIO0 U OPraHUYEeCKOro MHpa,
O00yCTIOBIIGHHOCTh CBOWCTB BEIIECTB HX COCTABOM M CTPOCHHUEM,
MO3HABAEMOCTh MPHUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEIICHUS
MPOTUBOPEYHA  MEXKIYy HOBBIMH (aKTaMH H  TCOPETUYCCKUMHU
MPEANOCHUIKAMH, OCO3HAHWE POJM XHMHHU B PEHICHUU JKOJIOTHYECKHUX



npoOJieM, a Takke MpoOsieM COEPEeKEHUS IHEPreTHUECKUX PECYPCOB,
CBIPbsI, CO3JJaHUsI HOBBIX TEXHOJOTUI U MaTEpPUAJIOB.

B mane pemieHust 3aga4 BOCHUTAHUS, Pa3BUTUS U COLMAIM3ALIUU
oOydJaromuxcs TPUHATHIE MPOrpPaMMONl 1O XUMHHM TOAXOJbI K
OTIPENICIICHUIO COJIEPKAHUS U TMOCTPOSHUS MpeaMeTa MpeaycMaTpUBalOT
dbopmMupoBaHue yHUBEPCATIbHBIX YUYEOHBIX EUCTBUMN, UMEIOIMKNX 0a30BOE
3HAQYCHHUE IS PaA3JIMYHBIX BHUJOB JICSITEIBHOCTH: PEIICHUS MpoOieM,
MOWCKa, aHaiau3a W o0paboTku wuHPOpPMALUU, HEOOXOAUMBIX s
npuoOpeTeHusi  OmbITa  NPAKTUYECKOM W HCCIIEIOBATENIbCKOM
NeATEeNIbHOCTH, 3aHUMAIOIIIEeH Ba)KHOE MECTO B MO3HAHUU XUMHH.

B mpaktuke mnpenogaBaHus XMMHHM KakK Ha YpPOBHE OCHOBHOTO
oO1rero oOpa3oBaHusi, TaK U Ha YPOBHE CpeHEro o0Iiero oopa3oBaHus,
IIPU OTPENICIICHUH COJICPKATEIBLHON XapaKTEPUCTUKHU IeJeh H3yUdeHHUs
npeaMeTa HampaBiCHUEM IEePBOCTECIICHHON 3HAYMMOCTH TPaJAUIIMOHHO
npu3HaéTcss (POpMHPOBAaHME OCHOB XHMHUYECKOW HAyKH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUECKON JEITEIIbBHOCTH 4eoBeKa
U KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyJIbTyphl. C METOAMYECKOMN
TOUYKH 3PEHHUS TaKOH MOAXOJ K ONpEeeICHHIO 1eJiel U3ydYeHUus MpeaMeTa
SBJISIETCS BIIOJHE OTPAB/IaHHBIM.

CoryiacHO [1aHHOW TOYKE 3pEHUs TJaBHBIMU IENAMH H3y4YeHUs
npeameta «Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBIISIFOTCSA :

e (opmupoBaHHE CHCTEMBbl XMMHYECKUX 3HAHUN KaK BaKHEHIIEi
COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B OCHOBE
KOTOPO#1 JIeKAT KIIFOUEBbIE MOHATHUS, (PyHIaMEHTaIbHbIC 3aKOHBI U
TEOpUN XMMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M MOHUMaHUE
CYIIHOCTH  JOCTYIHBIX  OOOOMIEHHHA  MHPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJICHHME C HCTOpUEH WX pa3BUTHUS U
CTaHOBIICHHS,;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AX
MO3HAHUS BEIIECTB M XUMHUYECKUX DPEAKIUNA, HEOOXOAMMBIX LIS
NpUOOPETeHUsT YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SBJICHUN, HUMEIONIMX MECTO B MpUpPOAE, B
MPAKTUYECKON Y MOBCEIHEBHOW KU3HU,

e pa3BUTHE YMEHHH M CHOCOOOB JEATENBHOCTH, CBSI3AHHBIX C
HAOIOICHNEM W OOBSCHEHWEM XHMHUYECKOTO JKCIEPUMEHTA,
coOmroieHneM mpaBuil 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMH.

Hapsany ¢ stum, conepxareiibHasi XapaKTEpUCTHKA LENEH U 3a]ad
U3y4eHHUs TpeIMeTa B IporpaMMe TI0 XUMHUU YTOYHEHA W



CKOPpPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CHCTEME
cpeaHero obmiero oOpa3zoBanus. CeroiHss B MPENOJaBaHUU XUMHUH B
OoJbIICH CcTENEeHH OTAAETCA MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE
collepkaHus 0Oy4YEHUs, OPHCHTHPOBAHHON HA MOJATOTOBKY BBIMTYCKHUKA
o011e00pa3oBaTeIbHON OpraHu3alliy, BIAJICIONIETO HE HAOOpOM 3HAHUMH,
a (YHKIIMOHAIBHOM TPAMOTHOCTHIO, TO €CTh CIHOCOOAMH U YMEHUSIMHU
AKTUBHOTO TIOJYYCHUS 3HAHUW M IPUMEHEHUS UX B PEATbHOMN KU3HU IS
pelieHns MPakTUHYeCKUX 3a71a4.

B cBsi3u ¢ 3TUM Npu U3yueHUH NpeaMeTa « XUuMHUsH TOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKE LEIU U 3a7auu, KaK:

ajanTaius oOy4Jaromuxcs K YCIIOBUSM JTUHAMUYIHO
pa3BuBaroIerocs: Mupa, (GOPMUPOBAHUE HWHTEIUICKTYaJbHO pa3BUTOMU
JUYHOCTH,  TOTOBOM K  caM0ooOpa3OBaHMIO,  COTPYIHUYECTBY,
CaMOCTOSITCJIbHOMY TPUHATHIO TPAaMOTHBIX PEIICHHH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH M HX TPUMCHCHHUEM;

dbopMupoBaHue y OO0yYArONIUXCSl KITIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETCHITMI), WMEIOIIUX YHUBEPCAJbHOE 3HAUCHUE IS Pa3IMYHBIX
BUJIOB JIEATEILHOCTH: PEIICHUs MpobieM, MoUcKa, aHamu3a u 00paboTKu
uHbOpMaIK, HEOOXOIUMBIX IJisi MPUOOPETEHUS] OMbITA JIEATEIHLHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B IMO3HAHMM XMMHH, a TaKxe s
OLICHKU C TO3ULUNA IKOJIOTMYECKOM O€30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB U XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M YeJIOBEKA U MPUPOIHYIO
cpeay,

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEMH oOy4Jaromuxcs: CITOCOOHOCTH
CaMOCTOSATEIILHO NMPUOOPETaTh HOBBIE 3HAHUS 110 XUMUU B COOTBETCTBUU
C JKM3HEHHBIMH  TOTPEOHOCTSIMH,  HCIOJIb30BaTh  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJOTUM JUIsl TIOMCKAa W aHaiu3a y4eOHOW u
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dbopMupoBaHUE W PA3BUTHE Yy OOYYAIOIIUXCS aCCOIMATHBHOIO M
JIOTUYECKOTO MBIIILJICHUS, HAO0JIIOIaTeTFHOCTH, COOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, TNPHU
MJIAHUPOBAHUH U TTPOBEICHUHN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTAHUE y OOyYarOMMXCs YOSKIEHHOCTH B TYMaHHUCTUUYECKON
HAIMPaBICHHOCTA XWMHHU, €€ BaXXHOW pPONM B PEHICHUH TJIOOATBHBIX
mpoGiem PaIMOHAIEHOTO MPUPOIOTIOTH30BaAHNUSA, TIOTIOJTHEHUS
SHEPreTUYECKUX PECYpCOB U COXPAaHEHHUS MPUPOJHOrO0 PaBHOBECHS,
OCO3HAHUS HEOOXOAUMOCTH OEpPEKHOI0 OTHOUIECHUS K IPUPOJE U CBOEMY



3I0POBBIO, & TAKXKE MPUOOPETCHUS OIMBITA WCITOJIB30BAHUS TMOTYyYEHHBIX
3HAHWHA JJIs1 IPUHATHUS TPAMOTHBIX PEIICHUH B CUTYaIHsIX, CBI3AHHBIX C
XUMUYCCKUMU SBIICHUSMH.

B yueOGHOM TmutaHe cpenHero oOmiero oOpa3oBaHMS MPEIAMET
«Xumus» 0a30BOTO YPOBHS BXOJIUT B COCTaB MPEIMETHON 00JacTu
«EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

OOmiee 4YKMCIIO YacoB, OTBENEHHBIX JUIS HW3YYCHHS XUMUHU, Ha
0a30BOM YPOBHE CpeHEro 00IIero 00pa3oBaHus, COCTABIsAET 68 YacoB: B
10 knacce — 34 gaca (1 gac B Henmemoo), B 11 kimacce — 34 gaca (1 yac B
HEJICITIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKON XUMHUH

[Ipenmer opraHn4ecko XHMUH: €€ BO3HUKHOBEHHE, PAa3BUTHUE U
3HAYEHHUE B MOJTYYEHUU HOBBIX BEIIECTB U MaTEpPUAIOB. Teopusi CTpOCHUS
opraHnyeckux coeguHeHuii A. M. ByTiiepoBa, €€ OCHOBHBIE MTOJIOKEHHS.
CrpyktypHbIe (hOPMYJIBI OPTraHUYECKUX BEIIECTB. [ 'oMoIOrus, nu3omepusi.
XuMuYecKas CBA3b B OPraHUYECKUX COCIMHEHHUSX — OJIMHApHbIE U
KpaTHbBIE CBA3U.

[IpencraBnenne o KilaccupUKAIMM  OPraHUYECKUX  BEIIECTB.
Homenknatypa opraHuyeckux COEJUHEHMM (CUCTeMaThueckas) |
TpUBHAJIbHBIC  HAa3BaHUS  BAXHEUIIMX  MPEACTABUTENCH  KJIAcCOB
OPraHUYECKUX BEILECTB.

OKCNEpUMEHTAIbHBIE ~ METOJbl  M3YYEHHMS  BEIIECTB U  UX
NpEeBpalleHnii: O3HAKOMJIEHHE ¢ 00pasllaMu OpPraHWYeCKUX BEIIEeCTB U
MarepuajaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OPraHUYECKHUX
BEIIECTB, HAOJIOJICHHE M OMNHCAaHUE JAEMOHCTPALIMOHHBIX OIBITOB IO
NPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUM (ILIABIICHHE,
0oOyTJIMBaHUE U TOPECHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psifl. MeTaH U 3TaH
— TpOCTEHIINe MPEACTABUTENN aJKaHOB: (PU3NYECKHE W XHUMHUUYECKHE
CBOMCTBa (peaklUM 3aMEIICHUS] U TOPEHHUs), HAXOXKJICHUE B MIPHUPOJE,
MOJy4EHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUU psAl. OTHIEH H
MPONUJIEH — MPOCTEHIINE TPEJCTABUTEIN aTKEHOB: (U3UYECKUE W
XUMUYECKHE CBOMCTBA (peakuuu THAPUPOBAHUS, TaJOr€HHUPOBAHMUS,
TUAPATALNHN, OKUCIICHUS U MOJMMEpPU3aIUH ), IOTYyUYECHUE U IPUMEHEHUE.

Ankanuensl: OytamaweH-1,3 w MermnOyragueH-1,3: cTpoeHwue,
BAKHEUINIME XUMHUYECKHME CBOMCTBa (peakuusi IOJUMEpHU3aluu).
[Tony4yeHrne CUHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHUYECKUHN Psi.
ALIETUIIEH — MPOCTEUIIMN NPEACTABUTEND AJKUHOB: COCTaB, CTPOCHHUE,



¢uznueckrue MW XUMHYECKHE CBOMCTBAa (peakuMd TUIPUPOBAHUA,
raJIOreHUPOBaHUs, TUAPATALIUU, TOPEHMS] ), TOyYEeHUE U IPUMEHEHHUE.

Apenbl. beHson: coctaB, cTpoeHHe, (DU3UUYECKUE M XUMHUYECKUE
CBOICTBa (peakUuu TaJOreHUPOBAHMUS M HUTPOBAHMS), TMOJIYyYEHUE U
npumeHenue. Tonyon: cocmas, cmpoeHue, uauueckue u XumMuyeckue
ceolicmea (peakyuu 2aio2eHUpoBaHus U HUMPOBAHUs), NOJYyYeHue U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHueckass CBSA3b MEXKIY
yIJ€BOA0POIaMHU, IPUHALJICKAITUMH K Pa3TUYHBIM KIJIACCAM.

[IpupoaHble HKCTOYHMKHM YyriaeBoaOpoAoB. Ilpuponnbii ra3 wu
nomyTHele HeTsHble ra3pl. Hedtb u e€ mnpoucxoxnenue. CrocoObl
nepepadoTKH HedTU: NeperoHka, KPEKHUHT (TepMuYeCcKHid,
KaTtajauTudeckuit), nuponus. IlpogykTel mnepepaboTku HePTH, UX
NpUMEHEHHEe B MPOMBIIUICHHOCTH W B ObiTy. KamenHswlii yrons u
IPOYKTHI €ro nmepepadboTKH.

OKCHEepUMEHTAJIbHBIE ~ METOJbl  M3Y4YeHHUs  BEIIECTB U  HX
NpEeBpaIlEHN: O3HAKOMJICHHE C OOpasllaMH IUIacTMacc, KaydyyKoB U
pesunbl, komekuun «Hedts» u «Yronby, MoaenupoBaHHE MOJEKYI
YIJI€BOJOPOJOB U TaJOTr€HONPOU3BOIHBIX, IMPOBEACHUE HNPAKTUYECKOU
paboThI: MOTyUYEHHUE STUJICHA U U3yYEHHUE €r0 CBOUCTB.

Pacuérnble 3agaun.

BeluncneHnss 1O ypaBHEHHIO XHMHUYECKOW pEakluu (Macchl,
00BbEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOIYKTa PEAKIMH IO
U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOAYKTOB PEaKIUN).

Kuciopoaconepsxkanue opranndecKue coeJMHEHHA

[IpenenbHblE OAHOATOMHBIE CIUPTHL. METAaHOI U 3TaHOJ: CTPOEHUE,
¢usnyeckue M XUMHYECKHE CBOMCTBa (peakuu C aKTUBHBIMU
MeTaJlIaMH, raJor€HOBOIOPOJaMH, TOPEHNE), MPUMEHEHHE. BoiopoaHbie
CBSI3M MEXAY MOJEKylIamMu crupToB. JleiicTBME METaHO]a W 3TaHOJA Ha
OpraHu3M YeJIOBEKa.

MHOroaToMHbI€ CIIUPTHI. JTWICHIJIMKOIb W IJIMLIEPUH: CTPOCHHUE,
¢usnyeckne U XUMHUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE CO MIECIOYHBIMU
MeTaJllaMH, KadyeCTBEHHAas pEaKUus Ha MHOIOATOMHBIE CIHUPTBHI).
JlelictBue Ha opranu3m 4enoBeka. [IpuMmeHeHue riMnepuHa U
STWICHIJITUKOJISL.

®deHo: CTPOCHNE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKUE CBOMCTRA.
Toxcuunocts (penoina. [Ipumenenue enoia.




Anpneruibl U kemonvl. PoOpManpIeTul, aleTaNbIACTU: CTPOCHHUE,
¢usnueckne W XUMUYECKHE CBOWCTBA (peaklMd OKHUCICHHS U
BOCCTaHOBJICHHSI, KAUECTBEHHBIC PEAKIIUHN ), TOJyICHUE U IPUMEHEHUE.

OnHOOCHOBHBIE IIpE/ieTbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHas U
YKCyCHasi KUCJIOTBI: CTpOeHHE, (U3MYECKUEe M XUMHUYECKHE CBOWCTBA
(cBoiicTBa, 0O0mME IS Kjacca KHUCIOT, peakius 3TepuuKanum),
nmoJiyueHre W rnpumeHeHue. CTeapWHOBask W OJCHMHOBAs KHCIOTHI Kak
NIPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHCIIOT. MbIjla KaK COJIM BBICIITHX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe ACHCTBHE.

Cnoxnble d(HpPbl KAk MPOW3BOJAHBIC KApOOHOBBIX  KHCJIOT.
Iunponus cnoxHbIX 3¢upoB. Kupel. ['maponus xupos. IlpumeneHme
XKUpOB. bronornyeckas poJib KUPOB.

VYrneBoapl: coctaB, KiaccuduKaius YriaeBoAoB (MOHO-, AU- U
nojmcaxapujipl). ['ToKo3a — mpocTerimuii MOHOCaxapu: 0COOCHHOCTU
CTPOCHUS  MOJICKYJIbI, (U3MYECKHME ¢  XUMHUYCCKHE  CBOWCTBA
(B3ammoneiictBue ¢ rugapokcugom wmeau(ll), oxucienne ammMuavyHBIM
pactBopoM okcuzaa cepedpa(l), BoccraHOBIIeHHE, OPOKEHHE TIIFOKO3BI),
HaxXOXJeHHWe B MpHUpOAE, MpPUMEHEHHe, OHOJOoruYecKas  poJb.
dorocunTe3. PPyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u memitono3a kak mOpupoaHble ToidumMepbl. CTpoeHue
Kpaxmajia W 1ennono3bl. dusmyeckue MW XMMHUYECKHE CBOMCTBa
Kpaxmaiia (TUIpoJin3, KaueCTBEHHAs PEAKIUs C UOJIOM).

OKCHEepUMEHTAJIbHBIE ~ METOJIbl  W3Y4YeHHUS  BEIIECTB U  HX
IpEBpaICHUM: MPOBE/ICHHE, HaOJII0/IeHNe u OIMHMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUH
OJHOATOMHBIX CIUPTOB (OKHMcIeHue drtaHona okcuaom Meau(ll)),
MHOTOATOMHBIX CIHUPTOB (B3aMMOJICUCTBHE TIIMIIEPUHA C THAPOKCHUIOM
menu(ll)), anpaernagoB (OKHUCIEHHE aMMHUAYHBIM pacTBOPOM OKCH[A
cepeopa(l) u rumpoxcumom wmeau(ll), B3ammomeiicTBue Kpaxmana C
MOJIOM), TIPOBEJEHUE TMPAKTUYECKON paboThl: CBOWCTBA pPacTBOpA
YKCYCHOM KUCJIOTBI.

Pacuérnbie 3anaum.

Beruucinennss 1Mo ypaBHEHHWIO XUMHUYECKOW peakmuu (Macchl,
00BEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM TMPOMYKTA PEAKIMH TIO0
M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3 MCXOJHBIX BEIIECCTB
WJIM TIPOTYKTOB PEAKIIHH).

A3zoTcoaepxkaIiie OpraHnuecKiue COeTMHEHN.



AMMHOKHUCTIOTBI Kak aM(pOTEpHbIE OPraHUYEeCKUE COCIUHEHUS.
dusnueckne W XUMHUYECKHE CBOMCTBAa aMHHOKHUCIOT (Ha MpuMepe
ruiHa). buonorudeckoe 3HaueHue aMUHOKHUCIOT. [lenTumapl.

benku kak NOpUpPOAHBIE BBICOKOMOJICKYJISIPHBIE  COCIUHEHUS.
[lepBuuHasi, BTOpUYHAsS U TPETHUYHAS CTPYKTypa O€IKOB. XUMUUYECKHUE
CBOMCTBa OEJIKOB: THIPOJIM3, JICHATypallus, KaueCTBEHHBIC PEaKIMHU Ha
OeJIKH.

OKCIEPUMEHTAJIbHBIE ~ METOAbl ~ M3Y4YEHUS]  BEIIECTB U  HX
npeBpalieHuii: HAOMIOJeHUEe M OMUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypalusi 0EJIKOB NMPU HarpeBaHUM, I[BETHBIC PEAKITUU OCIIKOB.

BricokomosiekyJsipHbIE COeTMHEHUS

OCHOBHbBIEC TIOHATHUSI XMUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHECHUMN:
MOHOMED, TMOJUMEp, CTPYKTYPHOE 3BEHO, CTEINEHb IMOJIMMEPHU3AIINH,
cpemHsis  MoJekyispHas  Macca. OCHOBHBIE  METOJIBI  CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN — MOJIMMEPHU3ALIHS u
MOJIMKOHICHCAITUS.

OKCIIEpUMEHTAIbHBIE ~ METOABl ~ M3Y4YEHUS  BEIIECTB W HX
NpeBpallleHui:  O3HaKOMJIEHHE ¢  oOpa3llaMu  NPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusa MeXnpeIMeTHBIX CBA3EH MPU U3yUYEHUH OPraHUYEeCKOU
xuMuH B 10 Kiacce OCyIECTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIUX
€CTECTBCHHO-HAYYHbIX TMOHATHUW, TAaK W TOHITUH, SBISIOLUIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mume ecTecTBEHHO-HAyUYHbIE TMOHATUA: SIBICHHE, HAy4YHbIH (aKT,
TUMNoTe3a, 3aKOH, TEOpHWs, aHalu3, CHUHTE3, KiaccuduKaIus,
MEPUOANYHOCTb, HaOJI0ICHHE, U3MepeHune, AKCHEPHUMEHT,
MOJIETUPOBAHUE.

®usnka: Martepusi, dHEprus, macca, aToM, BJEKTPOH, MOJIEKYJa,
DHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTtHoe
COCTOSIHHE BEIECTBA, ((U3NUECKUE BETUYUHBI U SAUHUIIBI UX H3MEPEHUS.

buonorusi: kmerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B
opranusMe, (HOTOCHHTE3, OWOJOTMYECKH aKTUBHBIE BemiecTBa (Oemkw,
YTJIEBOJIbL, KUPBI, (PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOIBI, MOJE3HBIE HUCKOMAEMEIE,
TOTUIMBO, PECYPCHI.



TexHomorus: MUIICBLIC MPOAYKTBI, OCHOBBI PalMOHAJIBLHOI'O
IMUTaHudA, MOKHIIKME CPpCACTBA, JICKAPCTBCHHBIC W KOCMCETHUYCCKHUC
npenaparbl, MaTCpUaJibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHNX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPITAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XHUMHUYECKUN JIEMEHT. ATOM. SIpo aToma, U30TOMbI. DNEKTPOHHAs
00os0uKa. DHEPreTUUeCKUue YpOBHH, MOJYPOBHU. ATOMHBIE OpOUTANH, S-
, Pp-, d- saementbl. OCOOECHHOCTH pAaCHpPEACICHHUS JJICKTPOHOB IIO
opOuTanmsiM B aToMax JJIEMEHTOB TIEPBBIX YETHIPEX TMEPUOJIOB.
DneKTpoHHAsI KOH(PUTYpaIUs aTOMOB.

ITepuonnueckuit 3akoH u Ilepuoanyeckass cucTeMa XUMHYECKUX
anementoB JI. M. MenneneeBa. CBA3b MNEPUOJMYECKOTO 3aKOHA H
[Tepuoguueckoit cucrtembl xuMuuyeckux 3neMeHToB . M. Menneneesa ¢
COBPEMEHHOM TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMHMUYECKHX OJJIEMEHTOB U OOpa3yeMbIX HMH TMPOCTHIX U
CJIOKHBIX BEILIECTB 10 TPyIIaM U NepHOoJaM. 3HAYEHUE NEPHOIUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMUYECKas CBsI3b. BUIIBI XUMUUECKOHN CBS3U
(koBaJEHTHAs] HEMOJISIpHAsT W TMOJSpHAas, WOHHAs, METaNInYecKas).
Mexannu3mbl 00pa30BaHUs KOBAICHTHOW XMMHUYECKOW CBS3U (OOMEHHBIN
U JOHOPHO-aKIIENTOPHBIM). BomopoaHas  cBsi3b.  BalleHTHOCTb.
DneKkTpooTpulaTenbHOCTh. CTeneHb OKHUCIEeHHUS. VOHBI: KaTHUOHBI H
AHHUOHBL.

BemiecTBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOCHUS. 3aKOH
IIOCTOSIHCTBA COCTAaBa BEIIECTBA. [HIBl KPUCTAUIMYECKUX PEMIETOK.
3aBUCHUMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTAIIIMYECKOU PELIETKH.

[Tonatne o pucnepcHbix cuctemax. VCTUHHBIE W KOJUIOWJIHBIE
pacTtBOpbl. MaccoBasi J0JIsl BEIIECTBA B pACTBOPE.

Knaccudpukanus ©Heoprannyeckux coenuHeHudd. HomenknaTypa
HEOPraHWYECKUX BelleCcTB. ['eHeTnueckass CBSI3b HEOPraHMYECKHUX
BEIIECTB, MPUHAIEKAINX K PA3JTUYHBIM KJIACCaM.

Xumudeckas peakiusa. Kimaccudukamus XUMHYECKHX peakiui B
HEOPraHUYECKONM M OpPraHMYecKOW XUMHUH. 3aKOH COXPAHEHUsI MaccChl



BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUUYECKUX
peaKuusX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3IMYHBIX (PaKTOpPOB.
O6paTtumble peaknuu. XUMHUUYECKOe paBHOBecHe. DaKTOPHI, BIUSIOIINE
Ha COCTOsIHME XMMHUYecKoro pasHoBecus. [Ipunnun Jle Hlatense.

OnekTponuTuyeckas — auccoruanua. CuwibHble U cla0bie
3neKTpoauThl. Cpesia BOJHBIX PACTBOPOB BEMIECTB: KUCIAsl, HEUTpaibHas,
HIEJIOYHas.

OKuCIUTEbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEpUMEHTAIBHBIE ~ METOJbl ~ M3YYEHHMS  BEIIECTB M  HUX
npeBpamieHuii: AeMoHcTparus Tabmmin  «llepuoguyeckas cucrtema
xumuueckux diaemeHToB JI. W. MeHnneneeBa», HU3ydeHUE MOAEIEH
KPUCTAJUIMYECKUX PELIETOK, HaOI0/IeHUE u ONMCaHUE
JIEMOHCTPAIMOHHBIX U J1aOOPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHUA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPEJIbl pACTBOPOB
BEILIECTB C MOMONIbI0 YHHUBEPCAIBHOTO MHAUKATOPA, PEAKIMU HMOHHOTO
oOMeHa), TPOBEJICHHE TMPAKTUYECKOW paboThl «BnusHUE pa3IuyHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEaKIIUN.

Pacuérnble 3agaun.

Pacuérbl mo ypaBHEHHMSIM XHMHYECKHX PEAKIHUi, B TOM YHCIE
TEPMOXMMHUYECKHE pACUYEThI, PACUYETBI € MCIOJIB30BAHUEM TOHSITHUS
«MaccoBas 10JIsl BELIECTBAY.

Heopranuueckast xumust

Hewmeramnel. [lonmoxxenne HemeraiuioB B Ilepuoanueckoit cucreme
xumudeckux anemeHToB J[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHUSI
aToMoB. PU3MYECKHE CBOWCTBA HEMETAJIOB. AJUIOTPONUS HEMETAJIOB
(Ha mpuMepe KuciIopoia, ceprl, hochopa u yriaeposa).

XHUMHUYECKHUE CBOWCTBA BAXKHEUIIINX HEMETAJJIOB (TaJOT€HOB, CEpPHI,
azota, ¢docdopa, yriepora WU KpeMHHUS) U HUX COCAUHEHHH (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COEUHECHUM.

Mertamnel. Ilonoxenue wMetamnoB B llepuoamyeckor cucTteme
xumudeckux siaeMmeHToB J[. M. MenneneeBa. OcOOEHHOCTH CTPOCHUSA
ANEKTPOHHBIX 000704YeKk aToMoB MeTauioB. OOmue dusnueckue
cBoiictBa MeTauioB. CIuiaBel METaIOB. DJIEKTPOXUMHYECKUU Psij
HaNpsHKEHUW METAIIJIOB.



XVMMHUYECKHE CBOMCTBAa BaXHEHIIMX METANIOB (HATpUM, KaJlHid,
KaJIbLIUM, MarHui, aJllOMUHUM, IHUHK, XPOM, 3KE€JIe30, MeIb) M HuX
COCIMHECHUMN.

OO6mue crnocoObl MofyyeHus: MeTamioB. [IpuMeHeHue meTamioB B
OBITY U TEXHUKE.

OKCNEPUMEHTAIBHBIE ~ METOJbl  M3YYEHHS  BEIIECTB M  HUX
MpEeBpaleHU: U3yYeHUE KOJUIEKIMU «MeTallibl U CIIaBbl», 00pa3IoB
HEMETAJIJIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4, HaOJII0JeHUEe |
OMNMCaHUE JEMOHCTPAIMOHHBIX u 1a00paTOPHBIX OTIBITOB
(B3auMoeCTBUE THUAPOKCHAA AQIIOMUHUS C pacTBOpaMU KHUCIOT H
1IEJI04Y€H, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIIOB).

PacuétHnie 3agaun.

Pacuétel maccel BemiecTBa WM 00BEMA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WU 00BbEMY OJHOTO M3 YYaCTBYIOIIHMX B
peaKIuu BEIIEeCTB, pacy€Thl Macchl (00bEMa, KOJUYECTBA BEIECTBA)
MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEILIECTB UMEET MPUMECH.

XuUMUS U )KM3Hb

Ponp xuMum B oOecreyeHUH HKOJOTHYECKOM, DHEPreTHUecKol u
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeIUIMHBI. [loHATHE O HAay4YHBIX
METOJ1aX IT03HAHMS BEIIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenust 00 OOMIMX HAYYHBIX MPUHIHUIAX MPOMBIIIEHHOTO
IIOJIyYEHUS BaXKHEUIINX BEILLECTB.

YemoBek B MUpPEe BEHIECTB W MATEPUANIOB:  BAXKHEUINIUE
CTPOUTENBHBIE MAaTEpHUaibl, KOHCTPYKIMOHHBIC MaTepHUaibl, KpPAaCKH,
CTEKJIO, KEpaMHMKa, MaTepuasibl Il JJIEKTPOHUKH, HAHOMAaTEpHUAJIbI,
OpraHUYeCcKUe U MUHEPAJIbHBIE YI00pEHUsI.

Xumuss W 340pOBBE  UENIOBEKA: IIpaBWjia  HCHOJIb30BaHUS
JIEKapCTBEHHBIX TpernapaToB, MpaBWia O€30MaCHOT0 MCIOIb30BAHMUS
MpernapaToB OBITOBON XMMHH B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa MeXnpeIMETHBIX CBS3€M NpU H3y4eHUU OOmed u
HEOpraHmyeckon xumMuu B 11 Kiacce OCymecTBIAETCS  4epe3
UCIIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX TOHSITUM, TaKk U
MOHATUM, SABISAIOUIMXCA CUCTEMHBIMH JUIS OTAEJIBHBIX HPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTecCTBEHHO-HAYYHbIC MTOHSATHS: HAYYHBIA (PakT, THIIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KiIaccu(puKalus, MNePUOJUYHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJICTTMPOBaHUE, U3MEPEHNUE, SIBJICHUE.



dusnka: Marepus, DHEpPrus, macca, aToM, OJJICKTPOH, IPOTOH,
HEHUTPOH, WMOH, W30TON, PaJUOAKTUBHOCTH, MOJIEKYJa, dHEPTeTHUCCKHM
YpOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA,
(du3HUeCKre BEIIMYNHBI i CIMHULIBI X U3MEPECHHS, CKOPOCTb.

buonorus: kieTka, opraHusM, sKocucTema, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOABI, MOJE3HBIC HUCKOMAEMBbIC,
TOILJIMBO, PECYPCHI.

TexHomorusl:  XUMUYECKas MPOMBIIUICHHOCTh, METaJUTyprHus,
IPOU3BOJICTBO  CTPOMUTEIBHBIX MaTEPHAIOB, CEIIbCKOXO35HCTBEHHOE
NPOU3BOJICTBO,  IHINEBAas  MPOMBINUICHHOCTh,  (apMarieBTHIeCKas
NPOMBIIIEHHOCTh,  MPOW3BOJCTBO  KOCMETHYECKHUX  TpPENapaTos,
IIPOU3BOJICTBO KOHCTPYKITMOHHBIX MaTepHaJIOB, AJICKTPOHHAS
POMBIILICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110
XM HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOydJarolmuMHcsi  MPOrpaMM  cpeaHero  obmero  oOpa3oBaHUs
(IMYHOCTHBIM,  METANpPEAMETHBIM W  MpPEaMETHhIM).  HayuHo-
METOJIMYECKONH OCHOBOM JIJIi pa3padOTKH IUTAHHPYEMBIX PE3YJIbTaTOB
OCBOCHHS MpOrpaMM cpeAaHero oOmero o0pa3oBaHUs — SIBISETCS
CUCTEMHO-/ICATCITbHOCTHBIN MTOIXO/.

B COOTBETCTBMM C CHCTEMHO-IEATEILHOCTHBIM IOJXOJOM B
CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpeaMeTa «XHMHSI» Ha
ypOBHE cpeAaHero ooOmero oOpa3oBaHUs BBIACICHBI  CIEAYIONINE
COCTaBJISIOIINE:

OCO3HaHUE 00y4JaromuMHucs POCCHUMCKOU rpa)XJaHCKOMU
UJECHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

1ieJICHAIIPaBIEHHOE PA3BUTHE BHYTPEHHUX YOCKIECHUM TUYHOCTH Ha
OCHOBE KJTFOUEBBIX IIEHHOCTEH M ICTOPUUSCKUX TPAJIUIINI 6a30BOM HAYKH
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B
CBOEH NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH,
MPUCYIIUMH IIEJTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS PKOJOTUUECKON KyJIbTYphl U CIIOCOOHOCTH
CTaBUTb LIEJIM U CTPOUTH )KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE  pe3yJIbTAThl  OCBOCHUSI  OpeaMeTa  «XUMHS»
JTOCTUTAIOTCSA B €IMHCTBE YYECOHOM M BOCIUTATEIBHOW JEATCIBHOCTH B
COOTBETCTBUM C TYMAaHUCTHYECKHUMH, COLMOKYJIBTYPHBIMHU, IyXOBHO-
HPABCTBEHHBIMH IEHHOCTSIMH U HJ€aJaMH POCCHHCKOTO T'Pa)JIaHCKOTO
oOmecTBa, MPUHATHIMA B OOIIECTBE HOpMaMH M TIpaBUJIAMH TIOBEACHUS,
CIIOCOOCTBYIOIIMMH  MPOIIECCaM  CaMOIIO3HAHHWS, CaMOpPa3BUTUA U
HPaBCTBEHHOT'O CTAHOBIICHHS JTMIYHOCTH OO0 yJaIOMIUXCHI.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHUS MPEAMETA «XHUMUS» OTPAKAIOT
cOpMHUPOBAHHOCTH  ONbITA  IMO3HABATEIBHOM W MPAKTUYECKOU



JEeSATENbHOCTH OOYYaIOMMXCA MO pealu3aldyd NPHUHIATHIX B 0OIIECTBE
LIEHHOCTEW, B TOM YHCJIE B YACTH:

1) rpaaaHCKOTrO BOCIIMTAHUS .

OCO3HAaHMsSI OOy4YarOMIMMHCS CBOMX KOHCTHUTYLUHOHHBIX IIpaB U
0053aHHOCTEH, YBaXKEHUS K 3aKOHY U MIPABONOPAJIKY;

OpeICTaBIeHUsT O  COUMAJbHBIX  HOpPMax M  IpaBWIIax
MEXJIMYHOCTHBIX OTHOUIEHUH B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESITENIbHOCTH TIpU
CO37aHUM YYEOHBIX IPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEIbHBIX
3a/1ay, BBIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY
U aprymMeHTbl JpYrux TMpU aHaldu3e pa3JuvyHbIX BHUAOB Y4YeOHOU
NEATEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

LHEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTEUECTBEHHON XUMUH,

yBaXEHUS K IIpollecCy TBOpYECTBA B 00JIaCTU TEOPUU U
NPaKTUYECKOTO MPUMEHEHUS XUMHUH, OCO3HAHMS TOTO, YTO AOCTHIKECHUS
HAyKd €CTh pe3yJabTaT [JIMTEIbHBIX HaOMIOACHUHN, KPOMOTIMBBIX
AKCHEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO Tpyla YY€HBIX U
PaKTUKOB;

UHTEpECa U TI03HABATEJbHBIX MOTHMBOB B MOJY4YEHUU U
MOCIIEAYIOIeM aHalu3e HWH(OpMAluu O TEepPelOBhIX JOCTHXKEHUSX
COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CHIOCOOHOCTH OILIGHMBAaTh CHUTYallMd, CBS3aHHBbIE C XUMHYECKUMU
SABJICHUSIMH, W TPUHUMATh OCO3HAHHBIC PEUIEHUS, OPUECHTHUPYSACH Ha
MOpabHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IIOBEJEHUE M IIOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULMI HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE
MOCJIEICTBUN ITUX MOCTYIKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 370pOBOTO M 0€30macHOro olpasza >KU3HH,
HEOOXOAMMOCTH  OTBETCTBEHHOTO  OTHOIIEHUS K  COOCTBEHHOMY
¢u3nyecKoMy U MCUXUUYECKOMY 3710POBbIO;

coOJitoieHus1 TpaBuil 0€e30macHOro OOpallleHUsl C BelleCTBaMU B
OBITY, IOBCETHEBHOM )XKM3HU U B TPYJOBOU J1€ATEIBHOCTH;



MMOHUMAaHUS [ICHHOCTH TPABWII WHIAUBUYAIBHOTO M KOJUICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUSX, YTPOKAIOIMIKUX 30OPOBBIO U KU3HU
JIIOACH;

OCO3HAHMS TIOCJICICTBHA W HENPUATHS BPEIHBIX IPUBBIYCK
(ynoTtpeOiaeHus anKorois, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIE0BATEILCKOM
NeSATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOW W APYrUX BHJIAX
NeSATeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4YacTHE B PEIICHUU MPAKTUUYECKUX 3aaad
COIMAILHOM HAMPaBJIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpECa K MPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuili pazaudyHOro
poia, B TOM YHCJI€ HAa OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUU 10
XHMMWH;

YBOKEHUS K TPYAy, JIOASIM TpyJda W pe3yibTaTaM TpPYyI0BOU
NeSATeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIUBHUAYAIIBHOW TPACKTOPUH
oOpa3zoBanus, Oyaymed mnpodeccun © peanu3alnni COOCTBEHHBIX
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMHH, THTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJ1IeCO00pa3HOT0 OTHOIIEHUS K TMPUPOJE, Kak
UCTOYHUKY CYIIIECTBOBAHMS JKU3HU Ha 3eMIIe;

MOHUMAaHMs TJIO0ATBHOTO XapaKTepa JKOJOTHYECKHX IMpolIieM,
BIMSHUSL DKOHOMUYECKHMX TIPOLIECCOB HA COCTOSHUE MPHUPOAHOU U
COLMAJILHOM CpelIbl;

OCO3HAHHS HEOOXOJUMOCTH HCIIOIB30BAHMS JTOCTHKCHUN XUMUU
JUTSL pEeIIECHUST BOIIPOCOB PAIIMOHATBFHOTO MPUPOIOIOIb30BAHUS;

AKTUBHOI'O HEMPHUSITUA NCUCTBUH, MPUHOCIIIUX BPEI OKPYKAIOIIECH
OPUPOAHONW  Cpele, YMEHHS MPOTHO3UPOBATh  HEOIArompHsiTHbIC
DKOJIOTUYECKUE  TOCJIEACTBHS  MPEANPUHUMAEMBIX  JEHCTBUH |
MPEeIOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO JKOJOTHYECKOTO MBIIUICHHS, YKOJIOTHUECKON
KyJbTYpBI, OIBITA JIEATEITLHOCTH OKOJOTHYECKON HaIMpaBICHHOCTH,
YMEHUSI pYKOBOJICTBOBATHCS UMHU B TIO3HABATEIHLHOW, KOMMYHUKATHBHOM
U COIMATbHOM TIPAKTHUKE, CIIOCOOHOCTH ©  yMEHHS  aKTUBHO
MIPOTUBOCTOSITh UJEOJIOTUU XeMO(hoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:



c(hOpMHUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON NPAKTUKH,

MOHUMAaHUS CIEeNU(DUKU XUMHUHM KaK HAyKH, OCO3HAHHs €€ pOJId B
(GOpMHUpPOBAaHUN  PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3IaHUA
[IEJIOCTHOTO TPEACTABICHUS 00 OKpYXKAlolleM MHUpPE KaK O EIMHCTBE
MPUPOABl W YEJOBEKa, B IMO3HAHWM TPUPOTHBIX 3aKOHOMEPHOCTEH H
pEIIeHUH MPoOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOON 3HAYMMOCTH XUMHUHU JUISI COBPEMECHHOMU
IUBUJIM3AIAN: B €€ TYMaHUCTHYCCKOW HAIPABICHHOCTH M BAYKHOM POJIU B
CO371aHUM HOBOW 0a3bl MaTepUATBHOW KYJIBTYPBI, PEIICHUH TII00aTbHBIX
npoOJieM  YCTOMYMBOTO  Pa3BUTHS  YCIIOBEYECTBA —  CBHIPHEBOM,
DHEPreTUYCCKOH, MUIIEBON M SKOJOTUICCKON 0€30MMacHOCTH, B Pa3BUTHH
MEUITUHBI, 00CCIICYCHUH YCIOBUN YCIEHTHOTO TPyJa W SKOJOTHYCCKU
KOM(DOPTHOM KHU3HU KKIOTO WieHa 00IIEeCTBa;

€CTCCTBCHHO-HAYYHOW TpPaAaMOTHOCTH: TIIOHUMAHHUS  CYIIHOCTH
METOJIOB  TO3HAHWSA, MCIOJB3YEMBIX B  E©CTCCTBEHHBIX  HayKax,
CIIOCOOHOCTH HMCIONB30BaTh TIOJydaeMble 3HAaHUS IS aHalu3a |
OOBSICHEHHSI SIBIICHUH OKPYKAIOIIETO MHUpa W TPOUCXOIANIUX B HEM
M3MEHEHUH, yMEHHWs [enaTh OOOCHOBaHHBIC 3aKITIOYCHUS HAa OCHOBE
Hay4HBIX (HaKTOB ¥ UMEIONIMXCS JaHHBIX C IIeJIbI0  IOJNYYCHUs
JOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITEIPHO MCIIONB30BaTh XUMUYECKUE 3HAHUS
JUTSL PEIIeHUs TPOOJIEM B PEaTbHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON TSI TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa3oBaHUI0, K aKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pPa3iIHYHBIX cdepax
npoecCHOoHaNbHOM AESITEIEHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3ysibTaThl OCBOEHHUSI Y4e€OHOro MpeaMeTa
«XuUMHS» HA YPOBHE CPETHETO 001Iero 00pa3oBaHms BKIIOYAIOT:

3HaUYMMBbIE I (POPMHUPOBAHHS MHPOBO33PEHUS OOYYAFOIIHXCS
MEXIUCITUIUIMHAPHBIE  (MEXMpeaIMeTHbIE) OOIeHAyYHbIEe TIOHSTHS,
OTpaXKarolue IEeIOCTHOCTh HAYYHOW KApTUHBI MHpa H CHEMUDUKY
METOJIOB TMO3HAHMS, WCIOJIb3YyEeMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEILIECTBO, JHEPIusi, SIBJICHUE, NPOILIECC, CUCTeMa, Hay4Hbld (DaxT,



MPUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJII0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCaJIbHbIE yueOHbIC TeUCTBUS (mo3HaBaTENbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJISITUBHBIC), obOecrneunBaromue GopMupoBaHue
(GYyHKIIMOHAIBHOM ~ TPAMOTHOCTH U COLUMAIBHOM  KOMIIETEHIIUU
oOyyJarommxcs;

CIOCOOHOCTH oOyyJaromuxcs UCII0JIh30BATh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U YHHUBEPCAIHHBIC
yueOHbIe JIEUCTBUS B MO3HABATEIBHOM U COLIMAIBHOM MPaKTHKE.

MeranpeamMeTHbIe pE3yIbTaThI OTPaXKAIOT OBJIaZICHUE
YHUBEPCAJIbHBIMU YYEOHBIMH MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PEryISTUBHBIMU JEHCTBUSIMU.

OBjaieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH TO3HABATEIbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOSITEILHO (POPMYITMPOBATh M aKTyaJM3UPOBATH MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIEIIATh 1EJIU JIeITeIIbHOCTH, 3a7aBas MmapaMeTpbl U KpUTEpUU
UX  JOCTHDKCHHUS, COOTHOCHUTBb  PE3yJbTaThl  JEATEIBHOCTH  C
MIOCTaBJICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh TP OCBOCHUW 3HAHWUW MPUEMBI  JIOTHYECKOTO
MBIIIUICHUS —  BBIACIATh XapaKTepHbIC MPU3HAKK  TIOHATHH U
yCTaHABJIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE
MOHATHUS JIJIs1 OOBSICHEHUSI OTJCIBHBIX (PAKTOB M SIBJICHUI;

BBLIOMPATh OCHOBAHUS M KPUTECPUU JJIs KiIacCU(PUKAIMKM BEIIESCTB U
XUMHUYECKUX PEaKIU;

yCTaHABIIMBAaTh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MEXTY
M3y4aeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PaACCYKJeHUs (MHIYKTHUBHBIC, JI€TYKTHUBHBIC,
10 AaHaJOTWH), BBIABIATH 3aKOHOMEPHOCTU W TPOTUBOpPEYUS B
paccMaTpUBAEMBbIX SIBJICHUAX, (DOPMYIMPOBATH BHIBOABI M 3aKIIFOUCHUS;

NPUMEHSATh B MPOIIECCEe TMO3HAHMUS, WCIOJb3YyeMble B XUMUHU
CUMBOJIMYECKUE (3HAKOBBIC) MOJICNIA, TPEeOOPa30BBIBATh MOJCIHHBIC
MPE/ICTaBICHUS] — XMMHUYECKUM 3HAaK (CHUMBOJI) 3JIEMEHTa, XUMHUYECKas
dbopmysna, ypaBHCHHE XUMHUYECKOM PEAKIMH — IMPU PEIICHUH YYeOHBIX
MO3HABATEIBHBIX W TPAKTHYECKUX 3ajady, NPUMEHSATh Ha3BaHHbBIC
MOJICJIbHBIC TIPEJICTABICHUS ISl BBISBJICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMHUUYECKUX PEAKIHM.



2) 0a3oBbIe HCCIeA0BaATEIbCKUE IeHCTBUS:

BJIAJ€Th OCHOBAMHM METOJOB HAyYHOTO TIO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIUM;

dbopmynupoBaTh LENW W 3aJauyd HMCCJIEJOBAHUS, HCIOIb30BaTh
MOCTaBJICHHBIE M CaMOCTOSITEIBHO C(HOPMYIMPOBAHHBIE BOMPOCHI B
KaueCTBE WHCTPYMEHTa T[IO3HAaHUS M OCHOBBI [JIsi  (popMHUpOBaHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTHU BHICKA3bIBAEMBIX CYKJICHUI;

BJIAJ€Th  HABBIKAMHU  CaMOCTOSITENIBHOTO  TUIAHUPOBAHUS U
MPOBEACHUSI YUYECHUUECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBAThH YMEHHUS
HaOII0JIaTh 3a XOJOM IIpollecca, CaMOCTOSITEILHO MPOTHO3UPOBAThH €T0
pe3ynbTat, (HOpMyIHpPOBaTh OOOOIIEHUS W BBIBOJALI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCJIEIOBAHUS, COCTABIISITh 0OOCHOBAaHHBIN
OTuéT O IPOJIeTITaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYSCKONU MCCIIE0BATEILCKOM U MTPOCKTHON
NEATeNIbHOCTH,  MPOSIBJISATH ~ CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJTbHOMY TIOMCKY METOJIOB PCIICHHS TMPAaKTHYECKUX 3ajad,
MPUMEHCHHIO PA3IUYHBIX METOJIOB IMO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX HCTOYHUKAX HWH(GOpMAIIH (Hay4dHO-
NOMyJsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIpPaBOYHbIC
nocobusi, pecypcbl  MHTepHera), aHaNMM3UpOBaTh HHOOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM NPECTaBICHUSA, KPUTUYECKU OLEHUBATH €€
JI0OCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTB;

dbopMynHpoBaTh 3aMpoCchl U MPUMEHSATh PA3NUYHBIE METOIBI MPHU
ouCKe MW OoTOOpe HuH(pOpMAIUU, HEOOXOAUMOW JJIS BBITIOJHCHUS
y4eOHBIX 3a]1a4 ONpPEACIEHHOTO TUIIA;

npruoOpeTaTh OTIBIT UCIIOJIb30BaHUs nH(OPMAITMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUH U PA3IMUHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATEILHO BHIOMPATh ONTUMAIBbHYIO (HOpPMY TMpECTaBICHUS
uHdopmaru (cxembl, rpaduKH, IUArpaMMbl, TaOJUIBI, PUCYHKH U
Jpyrue);

UCIIOJIb30BaTh HAYYHBIA A3bIK B KAU€CTBE CpeACTBa MpH paboTe ¢
XUMUYECKOW MH(pOpMaluen: MPUMEHATh MEXNpeaIMeTHbIe ((puznueckue
U MaTeMaTHUYeCKUE) 3HAKW W CHUMBOJBI, (GOpMyInbl, abOpeBUATYpHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJIUYECKHE
CpeACTBa HArJISTHOCTH.



OBnagenue YHHBEPCATbHBIMHU KOMMYHHKATHBHBIMHU
AeCTBUSMM:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBbI B XOJIE
auanora W/WIA JUCKYCCUH, BBICKA3bIBAaTh WICH, (OPMYIHPOBATH CBOM
MIPEIOKEHHSI OTHOCUTEIIBHO BBITIOJIHCHHUS MPEIOKEHHON 3a1a49H;

BBICTYIIaTh C  TPE3CHTAlMel  pe3yJbTaTOB  IO3HABATCIHHOU
JESATENBHOCTH, TIOJYYCHHBIX CaMOCTOSTEIBLHO WM COBMECTHO CO
CBEPCTHHKAMH TP  BBINIOJHCHHMH  XHMHYECKOTO  JKCIICPUMECHTA,
NPAKTHYECKON PaOOTHI MO UCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanmu3anuu  y4eOHOro Tmpoekra W (GOopMyJIHpOBaTH BBIBOJBI  I1O
pe3ysibTaTaM  TPOBEIEHHBIX  HMCCICIOBAHUA TYTEM  COTJIACOBAHHMS
NO3UITUH B X0J1¢ 00CYXKICHHS 1 OOMEHA MHEHHUSMH.

OByajieHNe YHUBEPCATBHBIMH PEeTryJISITHBHBIMHU TeHCTBHIMM:

CaMOCTOSATCJIbHO  IJIJAHUPOBAaTh W OCYIIECTBISATH  CBOKO
NO3HABATEIbHYIO JICATCIBHOCTh, OMNpeaeisas e Ienum | 3aJayw,
KOHTPOJIUPOBATh W IO MEpe HEOOXOJAMMOCTH KOPPEKTHPOBATH
npeajaracMblii  aarOpUTM JICMCTBHA TPU  BBINIOJHEHUH YYEOHBIX H
UCCJIEIOBATEILCKUX 3aJladu, BeIOUpaTh Hambosiee 3(hPEKTHUBHBIN CIIOCOO
UX pelieHus C y4€TOM IMIOJYy4YeHHUs] HOBBIX 3HAHMI O BeIIEeCTBaX U
XUMHYECKUX PEaAKIIUX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JEeATETbHOCTH Ha OCHOBE
caMoaHaJlh3a U CaMOOIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJIACC

[IpeameTHbIe pe3ynbTaThl OCBOSHUS Kypca «OpraHudecKkas XUuMUs»
OTPaXKaroT:

c(hOpMUPOBAHHOCTD MPEJACTABICHUN O XUMHUYECKOW COCTABIISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHUHU B TTO3HAHUU SBICHUN
MPUPOJB, B (OPMHUPOBAHUH MBINIJICHUS W KYJIbTYPbl JHYHOCTH, €6
(YHKIIMOHAIBHOM ~ TPAaMOTHOCTH,  HEOOXOJAMMOW  JUIS  peHICHHUS
MPaKTHYECKUX 3aJad M DKOJOTHYSCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CpEE;

BJIAJICHUC CHUCTEMOH XHWMHWYCCKHX 3HAHUH, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAralOIKe  IMOHATHS  (XMMHYECKUH  DJIEMEHT,  aToM,
AICKTPOHHAS o0os10uKa aToma, MOJICKYIIa, BaJICHTHOCTb,



ANEKTPOOTPULIATETLHOCTh, XMUMHUYECKasi CBS3b, CTPYKTypHas Gdopmyia
(pa3BépHyTass M cokpali€HHasi), MOJb, MOJIIpHas Macca, MOJSPHBIN
00BEM, YIrIepoOAHBIA CKeNleT, (YHKIUMOHAJIbHAs TpYyIIa, paauKal,
MU30MEPHs], U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJIOPOJBI,
KHCJIOPOA W a30TCOAEP/KAIINE COEOUHEHHsS,, MOHOMED, IOJIHMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS); TEOpUU U
3aKOHBI (TEOpHsl CTpOeHHUsi opraHuveckux BemectB A. M. byrtneposna,
3aKOH COXPAHEHUs! MacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN
A3bIK  XMUMHHU; MHPOBO33PEHUYECKHE 3HAHUA, JIEKallMe B OCHOBE
NOHUMAHUSI TPUYUHHOCTH W CUCTEMHOCTH XUMUYECKUX SIBICHUM,
(akTONOrMYEeCKUEe CBEACHUS O CBOMCTBaX, COCTaBe, IMOIYYEHUU U
0e30MacHOM MCTOIb30BAHUN BAKHEUIINX OPraHUYECKUX BEIECTB B OBITY
Y IPAKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUN BBISBISATh XapaKTEPHbIE MPHUIHAKU
NOHSTUH, YCTaHaBJIUBATh 170: B3aUMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOILIME TMOHATUS TMPU ONUCAHUM COCTaBa, CTPOCHHUS U
pEBpAIICHUI OPraHUYECKUX COEUHEHNUN;

c(hOpPMHPOBAHHOCTh  YMEHHUM WCIIOJIb30BATh XUMHUUYECKYIO
CUMBOJIMKY JUIS  COCTaBJIEHUS  MOJICKYJSIDHBIX UM CTPYKTYPHBIX
(pa3BépHyTO#l, CcOKpaméHHOW) ¢GOpPMYT OpPraHUYeCKUX BEIIECTB U
YPAaBHEHUN XUMHUUYECKHX pEaAKIMW, HW3rOTABIMBATH MOJEIU MOJICKYII
OpPraHMYeCKUX BELIECTB JUI1 WUIIOCTPAUUM HMX XUMHUYECKOTO W
IIPOCTPAHCTBEHHOI'O CTPOECHUSI;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABIMBATh TMPUHAJIC)KHOCTD
U3YUYCHHBIX OPraHWYECKHUX BEIIECTB II0 KX COCTAaBY M CTPOCHUIO K
OTpeZICIEHHOMY KJIACCY/TpyIIe COeAMHEHUH (YrIeBOIOPOIbI, KUCIOPOT
U a30TCOJEpIKAIINE COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE COEIMHEHMUS),
JaBaTh UM HaszBaHHs 1Mo cucremaruyeckoir Homenknarype (IUPAC), a
TaKXe IPUBOAUTH TPUBUAJIBHBIC HA3BAHUS OTHECIBHBIX OPraHUYECKUX
BEIIECTB (3TWIEH, NPONWIEH, AUETWIECH, STUJIEHIJIMKOJb, TJIULEPHH,
GeHnon, gopmanbaerus, aneranbIerusl, MypaBbUHas KUCIOTa, YKCYCHas
KHMCJIOTA, OJICMHOBAas KHCJIOTa, CTEapuHOBasg KHUCJIOTA, TIJIOKO3a,
GpyKTO3a, Kpaxma, HeJUT0I03a, TIUIKH);

c(OpMUPOBAHHOCTh YMEHUSI OMPEIEIATh BUIbl XUMUYECKOM CBS3U
B OPraHUYECKUX COEUHEHUAX (OJMHAPHBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHUSA NPHUMEHATH TIOJOXKEHUS TEOpUHU
CTpOeHMsI opraHuueckux BemectB A. M. bytmiepoBa s 0O0bsiCHEHHS



3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS, 3aKOH
COXPaHEHUS MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
¢usnUeckne W XHUMHYECKHE CBOWCTBA THUIHUYHBIX TIPEICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPTraHMYECKWX BEIIeCTB (MeTaH, ATaH, OJTHJICH,
MpOMWICH, aneTwieH, OyraaueH-1,3, wmetundyranuen-1,3, OeH3oul,
METaHOJI, 3TAHOJ, ATWJICHIJIMKOJb, TIUIEPUH, (DEHOJ, aleTanbIeTuj,
MypaBbHHAas W YKCYCHasl KHWCJIOTBI, TJIIOKO3a, Kpaxmall, IEJUII0JI03a,
aMUHOYKCYCHasl KUCJI0Ta), WUTFOCTPUPOBATH TCHETHUECKYIO CBS3b MEXKIY
HUMH YpPaBHCHHUSMH COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT,

cOpPMHPOBAHHOCThL  YMECHHUS  XapaKTEpPU30BaTh  HMCTOYHHKHU
YIIICBOJAOPOIHOTO CBIPbs (HE(PTh, MPUPOIHBIN ra3, yroiyib), CIOCOOBI UX
nepepadOTKH U MPAKTHIECKOE MPUMEHEHHE MPOJTYKTOB MEepepabOTKH;

chOpPMHPOBAHHOCTh ~ YMEHUH  TPOBOJAUTH  BBIYMCICHHS  TIO
XHMHYECKUM YpaBHEHUSM (Macchl, 00BbEMa, KOJIMYECTBA HMCXOJIHOTO
BEIICCTBA WM TMPOAYKTA PEAKIMU [0 M3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WU MPOJAYKTOB PEaKIIUH );

chOpMUPOBAHHOCTh YMEHWH BIAJETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAyYHOTO IMO3HAHUS, UCTOJIh3yeMBIX B XUMUH TIPU
M3yYEeHUU BEIIECTB W XMMHUYCCKUX SIBIICHUU (HAONIOICHUE, U3MEPEHNUE,
OKCIIEPUMEHT, MOJICTTUPOBAHUE), MCIIOIH30BaTh CUCTEMHBIC XUMUUYECKUE
3HAHWS JUIS IPUHSATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U X IPUMECHECHUEM;

chOpMUPOBAHHOCTh YMEHHWH COOJIOAAaTh TpaBUiIa TOJH30BaHUS
XUMUYECKOW TMOCYA0M M J1TabOopaTOpHBIM 00OpYy/IOBaHHEM, a TaKKe
mpaBuiIa OOpaIIeHus ¢ BEIIeCTBAMHU B COOTBETCTBUU C HHCTPYKIIUSAMH TIO
BBHITIOJTHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OTBITOB;

chOpPMHUPOBAHHOCTh ~ YMEHWUW  TUIAHUPOBAaTH W BBHITIOJHATH
XUMHYECKUN IKCIEPUMEHT (TIPEeBPAIICHUsS OPTaHHMYECKHX BEIIECTB MpPU
HAarpeBaHWM, TOJTyYe€HHWE OTWICHA © H3y4YCHHE €ero CBOWCTB,
KaueCTBEHHBIC PEAKIIMN OPTaHMYECKHX BEIECTB, JCHATypamus OeTKOB
Mpy HArpeBaHWW, 1BETHHIE pEAKIUU OEJTKOB) B COOTBETCTBHUH C
MpaBWIAMH TEXHUKH OE30MacHOCTH TMPH OOpAIICHWU C BEIIECTBAMH U
1a60paTOPHBIM 00opyI0BaHHEM, NIPEJICTABISATh PE3yNbTAThI
XAMHYECKOTO  OJKCIepuMeHTa B  (OpMe  3amucH  ypaBHCHHM
COOTBETCTBYIOIUX PEAKIUN M (POPMYIUPOBATH BHIBOJBI HA OCHOBE ATHX
PE3yNIbTATOB;



cOPMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  AHAJIU3UPOBATH
XUMHYECKYI0 HMH(POpPMALIMIO, MOIYyYaEMYK M3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoil uHpopMauuu, UHTEpHET U Ipyrux);

c(hOpMHPOBAHHOCTh YMEHHH COOJIOATh MpaBUja HKOJIOTHYECKU
1enecooOpa3HOro NoBeACHUs B OBITY U TPYJIOBOU AEATEILHOCTH B IENISIX
COXPAaHEHHUsI CBOEr0 3J0pOBbS U OKPYKAIOLIEW NPUPOIHON Cpexpl,
OCO3HAaBaTh  OMNAcCHOCTb  BO3ACHCTBUSL HAa  JKHUBbIE  OPraHU3MbI
ONpeIeNEHHBIX OPraHMYECKUX BEIECTB, MOHUMAasi CMBICI MOKa3aTens
[TJIK, mosicHATh Ha MpUMepax CocoObl YMEHbIIEHUS U MPEJOTBPALLICHUS
UX BPEHOTO BO3EHCTBUS HAa OPTraHU3M YE€JIOBEKa;

JUIsl O0YYaIOIUXCSl C OFPAHMYEHHBIMU BO3MOXHOCTSMH 370POBBS:
yMEHHE TPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMHUYECKUX SBJICHUIA;

JUISE  CIIeTbIX W Cla0OBUIALIMX  OOyYaromuxcs:  yMEHHE
UCIIOJIB30BaTh PENIbe()HO-TOUCUHYIO cucTemMy oOo3HaueHuit JI. bpaiins
JUTSL 3aMTUCH XUMHUYECKUX (HOpMYII.

11 KIIACC

[IpenmetHble  pe3yibTaThl  OCBoeHUs  Kypca «OOmas u
HEOpraHuyecKasi XuMHUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN: O XUMHUECKOW COCTABISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XUMUU B TO3HAHUU SBJICHUI
npupoabl, B (POPMUPOBAHMM MBIILIIEHUS U KYJIbTYpbl JTUYHOCTH, €&
(GYHKIIMOHAIBHOM ~ TPAaMOTHOCTH,  HEOOXOAWMOW  JJII  pelIeHHUs
NPAKTUYECKUX 3a7a4 M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIaJICHUE CUCTEMOM XHMHUYECKHX 3HAHWUM, KOTOpas BKIIKOYACT:
OCHOBOIIOJIAralolINe MOHATHS (XMMHUYECKUU 3JEMEHT, aTOM, M30TOIl, S-,
p-, d- 2JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIHI
00BEM, BAJEHTHOCTh, SJEKTPOOTPHUIATEIHHOCTh, CTETNECHb OKHUCICHUS,
XUMUYECKas CBs3b (KOBAJEHTHAs, MOHHASA, METAIUINYECKasi, BOJOPOIHAs ),
KpUCTAJIJIMYECKasT pelI€TKa, THUMbl XUMHUYECKUX pEakluii, pacTBop,
ANEKTPOJIUTBI, HEDJIEKTPOJUTHI, BJIEKTPOJUTUYECKAsT  JTUCCOLMALIMS,
OKUCIIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKOM  peakiuu,
XUMHAYECKOE paBHOBECHE); TEOpUH 151 3aKOHBI (Teopus
ANEKTPOJUTHYECKON JUCCOLMAlnM, mepuoandeckuin 3akon J[. .
MenneneeBa, 3aKOH COXpaHEHHUSI MAcChl BEILIECTB, 3aKOH COXPAaHEHUS U



MpEeBpaIeHUs PHEPTUM MPU XUMHUYECKUX PEAKIHUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHHM, MUPOBO33PCHUECKHE 3HAHUS, JICKAIINUE B
OCHOBE MTOHMMAaHUs MPUYUHHOCTUA U CUCTEMHOCTH XMMHUYECKUX SBJICHUM,
(dakTONMIOTHYECKHUE CBEICHUS O CBOMCTBAaX, COCTaBEe, TMOJYYCHUU U
0€30MacHOM HCIOJIb30BAHUM BaXKHEUIIMX HEOPraHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM JCATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHBIC MPU3HAKU
MTOHSITUH, YCTaHABJIMBATh ux B3alMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIIME MOHITUSA NIPU ONMHUCAHUHM HEOPTaHUYECKUX BEUIECTB U
WX TIPEBPAILICHU;

c(hopMUPOBAHHOCTH YMEHUI UCIIOJIb30BATh XUMHUUYECKYIO
CUMBOJIUKY JUIsl  cOocTaBjiieHUss ¢GOpMyJ BEIIECTB U  ypaBHEHU
XUMUYECKUX peakiuii, cucremarnueckyro HomeHknatypy (IUPAC) u
TpUBHUAIbHBIC Ha3BAHUS OTACIbHBIX HEOPTaHWUYECKUX BEIECTB (yrapHbIi
ras, yrjIeKUCIIbIA Ta3, aMMHUaK, Tall€éHas HU3BECTh, HEraméHasi U3BECTb,
NUTHEBAs CO/lA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMPEACNISITh BAJCHTHOCTb W CTEIEHb
OKUCJICHUS XUMUUYECKHX AJIEMEHTOB B COEJMHEHUAX PA3JIMYHOIO COCTaBAa,
BUJI XHMHUYECKON CBSI3M (KOBAJICHTHAs, HWOHHAs, MeETAJUINYecKas,
BOJOPOJIHAsI) B COCAWMHEHMSX, THUI KPUCTAUIMYECKOW PEHIETKU
KOHKPETHOI'O BEILIECTBA (aTomHas, MOJIEKYJISIpHAas, HMOHHas,
MeTaJUTUYEeCKasi), XapaKTep Cpelibl B BOJHBIX PACTBOpPax HEOPraHUUYECKUX
COCJIMHCHUM;

chOpMHUPOBAaHHOCTh YMEHHMH YCTAHABJIWBATH IPUHAJJICKHOCTH
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBY K ONpPEACIEHHOMY
KJIAcCy/TPYINe COCAWHEHHH (MpOCThie BEIIeCTBA — METAUIBl |
HEMETAJIbI, OKCHJIBI, OCHOBAaHMs, KUCJIOTBI, aM()OTEpPHBbIC THAPOKCHIBI,
COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICT MEPUOIUUECKOTO
3aK0HA . . Menneneera 151 JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIOIIYI0, O0BICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKIIHH;

chOpMHUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh  DJICKTPOHHOE
CTPOCHME  aTOMOB  XMMHYECKHX  JJIeMeHTOB |4  mepuonoB
[Tepuoguueckoit cuctembl xumudeckux ’neMeHToB . M. Menneneena,
HUCTIOJIB3YSl  TOHSTHS — «S-, p-, d-37eKTpOHHBIE  OpOUTAINY,
«QHEPreTUYECKUE YPOBHMU», OOBICHATh 3aKOHOMEPHOCTU HW3MEHEHUS
CBOWCTB XMMHMYECKHX 3JIEMEHTOB W WX COCAWHEHUW 10 NEpUOJaM H



rpynnaM Ilepuonuueckoil cucTteMbl XUMHYECKUX dieMeHToB /[l .
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHYECKUE CBOWCTBA HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPXAAaTh  CYIIECTBOBAHHME  T'€HETHYECKOM  CBA3M  MEXKIY
HEOPraHU4YEeCKUMU BELIECTBAMU C OMOIIBIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIMIA;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCUPUUUPOBATH XUMHUYECKUE
peakuuyd MO pa3juyHbIM IpHU3HAKaM (YUCIy M COCTaBY pearupyrommx
BEUIECTB, TEIJIOBOMY d(dekTy peakiuu, HU3MEHEHHIO CTeleHen
OKHUCJICHHSI DJIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YUaCTHIO KaTaJau3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHMH COCTABJISATh YpaBHEHUS peakuui
pPa3IUYHBIX THUIOB, TMOJHBIE M COKpAIIEHHBIE YpaBHEHUS peaKIHi
MOHHOTO OOMEHA, YYUTHIBAs YCJIOBHSI, IPU KOTOPBIX ITU PEAKIIUU HUIYT
710 KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHUH MPOBOIUTH peaKIu,
MOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX HEOPTaHUYECKHX
BEILECTB, PACIO3HABAaTh OIBITHBIM IYyTEM HOHBI, MPUCYTCTBYIOIIHE B
BOJHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATh CYIIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUU MOCPEICTBOM COCTABIEHHUS AJIEKTPOHHOTO
OaJlaHca ATUX PEaKIINii;

c(hOpMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTH CKOPOCTH
XUMHYECKOM PEaKIUu OT PAa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEUCTBUS
(mpunuun Jle [laTense);

chOpMHUPOBAHHOCTh ~ YMEHHM  XapaKkTEpU30BaTh  XUMHUYECKUE
IIPOLIECCHI, JIEKAUIUE B OCHOBE IPOMBIIUIEHHOIO IOJIYYEHUS CEpPHOU
KHCIIOTBI, aMMHaKa, a Takke C(HOPMHPOBAHHOCTH TPEJCTaBICHUN 00
00X HAYYHBIX MPUHITUIIAX U IKOJIOTHIECKUX MPOOIeMax XUMHUUECKOTO
IIPOU3BOJICTBA;

chOpPMHUPOBAHHOCTh ~ YMEHHMA  TMPOBOJMWTH  BBIYUCICHHUS  C
WCIIOJIb30BAaHUEM TIOHATHS «MaccoBas J0Ji1 BELIECTBA B PAacTBOPE»,
OOBEMHBIX OTHONICHWA Ta30B TPH XHUMHUYECKUX PEAKIUAX, MACCHI
BEIIECTBA WIH OOBEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKLUU BEILECTB,
TEIUIOBOro 3(@eKra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAacChl
BELLECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;



c(hOpMUPOBAHHOCTh yMEHUN COOJIO/IAaTh MpaBUIa TOJIH30BAHUS
XUMUYECKOW TMOCyAoM u JabopaTOpHBIM O0OpYyJAOBaHUEM, a TaKXKe
npaBujia OOpamieHus ¢ BEeIIeCTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU TIO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB,;

chOpMUPOBAHHOCTh ~ YMEHHUM  IJIAHUPOBATh U  BBIMIOJHATH
XUMUYECKUI OKCIEepUMEHT (pa3ioKeHHe TMepoKCHaa BOJOpoJa B
MPUCYTCTBUU KaTalu3aTopa, ONMPENEIICHUE CPEbl pacTBOPOB BEIIECTB C
MOMOIIIbIO0 YHHUBEPCATBLHOTO UHIUKATOPA, BIUSHUE PA3TUYHBIX (haKTOPOB
HAa CKOPOCTh XUMHUUYECKOM peakiM, peakiuu HOHHOro oOMeHa,
KaueCTBEHHBIE PEAKIMU Ha CylbdaT-, KapOOHAT- U XJIOPUA-AaHUOHBI, Ha
KaTUOH aMMOHUS, pEIICHUE SKCIEPUMEHTAIBHBIX 3a/ad MO0 TeMaM
«Metamby u «Hemetaibl») B COOTBETCTBUM C TMPAaBWIAMU TEXHUKH
Oe3omacHOCTH mMpu oOOpalleHUuH C BeIIeCTBAMU | J1aOOPaTOPHBIM
000pyTI0BaHUEM, MPEJCTABIATH PE3YJIHTAThl XUMHUYECKOTO IKCIIEPUMEHTA
B ¢opMe 3amucd ypaBHEHHMH COOTBETCTBYIOIIMX pEaKIUd U
(bopMyITHUPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIILTATOB;

chOpMUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aHAJIM3UPOBATH
XUMUYECKYI0 HWH(OOpPMALNIO, TOJIYy4aeMyl W3 Pa3HbIX MCTOYHUKOB
(cpenctBa MaccoBOM KOMMYHUKAIMK, THTEpHET U IpYyTrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOaTh TpaBUja SKOJIOTHUYECKH
11e71€C000Pa3HOro MOBEACHUS B OBITY U TPYAOBOM JIEITEIBHOCTH B IETIAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS W OKPYXKAIOIIEW NPUPOIHON Cpeisl,
OCO3HAaBaTh  OMACHOCTh  BO3JCHCTBUA HAa  JKUBBIE  OpPraHU3MBbI
ONPENICIIEHHBIX BEIIECTB, MOHMMAass cMbICa Tokaszatess [IJIK, moscHsTh
Ha MPUMEpPaxX CIIOCOOBI YMEHBIICHUS W TMPEAOTBPAIICHUS MX BPEIHOTO
BO3J/ICHCTBUS HAa OPTaHU3M YEJIOBEKa;

JUTsE O0YYaIOMUXCSl C OTPAHMYEHHBIMU BO3MOXHOCTSMH 370POBBS:
YMEHHUE MPUMEHSTH 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUYECKUX SBJICHUN;

JUIL  CHCNBIX HW  CIHA0OBHISIIUMX  OOYYAIONIUXCS:  YMCHHE
UCIIOJIb30BaTh pelbeHO-ToUeuHyI0 cuctemy obOosnauenuii JI. bpaiims
JUTSI 3aMTUCH XUMHYECKUX (HOpMyII.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Konrtpoiasbubie | IlpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[IpenMeTt opraHUYeCKON XUMUU.
1.1 Teopust cTpoeHUsT OPTaHUIECKUX 3 0 0
coenuHeHuit A. M. byrneposa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
[IpenenbHble yraeBoaopoasl —
2.1 pell YHIEBOLOPOL 2 0 0
AJIKaHbI
HenpenenbHbie yrieBo10posl:
2.2 ped YHIEBOAOPOA 6 0 1
AJIKEHbI, AJIKaJIUECHBI, AJTKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 0 0
[IpupoaHbIe ICTOUHUKHU
2.4 PHPOA 3 1 0
yIIEBOJOPOIOB U UX MepepaboTka
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeIUHEHNs
3.1 Cruptsl. DeHon 3 0
3.2 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. 7




Crnoxnble 3¢upsl

3.3 VrneBoasl 3

Wroro mo pazueny 13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHus

4.1 AMuHBI. AMHHOKHACIIOTHL. beku 3

Wroro mo pazueny 3

Paspgen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tmactmaccrr. Kayaykn. Bonokna 2

Hroro mo pazgeny 2

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bceero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepruoanueckuit
11 3akoH u [lepunoanueckas cucrema 3 0 0
' XUMHUYECKHX deMenToB JI. U.
MenneneeBa
Crpoenue BemecTBa. MHOTOOOpasue
1.2 P P 4 0 0
BEIIIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Mertaiisl 0
2.2 Hemeramisr 1
CBs13b HEOPraHUYECKUX H
2.3 P 2 0 0
OPraHUYECKUX BEIIECTB
Utoro no pazneny 17
Pasznen 3. Xumusd H :KN3HL
3.1 XUMUS U )KU3Hb 4 0 0
Wroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonrtpoJsbnbie | IIpakrnyeckue
n/n Bceero U3yUYEeHUsS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[IpenMer opraHuYeCKON XUMUH,
1 €€ BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0
P 04.09.2023
3HAYCHHE
Teopust CTpOCHHS OPraHUIECKHX
2 coenuHenuii A. M. Byrieposa, eé 1 0 0
5 yLICPOBa, 11.09.2023
OCHOBHBIE ITOJIOKEHUS
[IpencraBieHue 0 KIacCHPpUKAITTN
OpPraHMYECKUX BEIIECTB.
Homenxkmarypa
3 P 1 0 0
(cucremaTuyeckas) u 18.09.2023
TPUBHUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEILECTB
AJIKaHBI: COCTaB U CTPOCHUE,
4 . 1 0 0
TOMOJIOTUYECKHH PsIJT 25.09.2023
MeTaH u 3TaH — MPOCTEHUIIIHE
5 1 0 0
MPEACTABUTENHN AITKAaHOB 02.10.2023
5 AJKEHBI: COCTaB U CTPOCHUE, 1 0 0
CBOICTBa 09.10.2023
7 OTUJEH U IPOIUIEH — 1 0 0




IIPOCTEHINE NTPEACTABUTEIN
AJIKCHOB

16.10.2023

[Ipaktuyeckas padora Ne 1.
«HonyquHe OTUJICHA U I/I3y‘-I€HI/I€
€ro CBOMCTB»

23.10.2023

Anxanuensl. byraguen-1,3 u
MetuinOyraguen-1,3. [lonyuenue
CUHTETHUYECKOTO KayyyKa 1
PE3UHBI

06.11.2023

10

AJIKUHBI: COCTaB U 0COOEHHOCTH
CTPOCHHSI, TOMOJIOTUYECKHUM PSI.
AlLleTHIIEH — MPOCTEUIIHIT
MPEeACTaBUTEb ATKUHOB

13.11.2023

11

Boruncnenus no ypaBHEHHUIO
XUMHUYECKOHN peaKiuu

20.11.2023

12

Apenbl: 6€H30J1 U TOJTYOJI.
ToKCHYHOCTH apeHOB

20.11.2023

13

I'enernueckast cBSI3b
YTJIEBOIOPOJIOB, MPHUHAICIKAIIAX
K pa3JIMYHbIM Kjaccam

27.11.2023

14

[IpupoiHBIC KICTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MONyTHBIE He(TsAHBIE ra3bl, HeYTh
Y IPOIYKTHI €€ mepepadoTKu

04.12.2023

15

IIpupoaHble HICTOYHUKN
YIJI€BOIOPOJOB: IPUPOAHBIN ra3

11.12.2023




MOTTYTHBIE HEe(PTSIHBIE ra3bl, HePTH
U IPOJYKTHI €€ nepepaboTKu

16

KoHnTponsHas padoTta 1o pasaeny
«YTI1€BOA0POABD)

18.12.2023

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

25.12.2023

18

MHOroaTroMHbIE CIIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH

09.01.2024

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(buznueckue 1 XuMU4ecKue
CBOMCTBA, IPUMEHEHNE

15.01.2024

20

Anpaerunsl: GopManbaeTuI U
areTanbaerug. AlneTod

22.01.2024

21

OHOOCHOBHEBIC MTPEIEITEHBIC
KapOOHOBBIE KHUCIIOTHI:
MypaBbUHAS U YKCYCHAs

29.01.2024

22

[IpakTueckas padota Ne 2.
«CBoiICTBa pacTBOpa YKCYCHOM
KHCTIOTBI»

05.02.2024

23

CTeapI/IHOBaH 1 OJICMHOBaAs
KHCJIOTHI, KaK IIPpCACTaBUTCIIN
BBICIIIHNX Kap6OHOBbIX KHCJIOT

12.02.2024

24

MpE11a KaK COJIM BBICIIHNX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe
JIICUCTBUE

19.02.2024




25

Crnoxwuble 3(pupbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCJHOT. ['HaApOIN3 CIOKHBIX

3¢upoB

26.02.2024

26

XKupsr: ruaponns, npuMeHeHue,
Ouo0rMYecKas poJib KUPOB

04.03.2024

27

VYrneBoasl: cocTas,
kinaccudukanus. Baxuenmme
MIpPe/ICTaBUTENHN: TITF0KO03a,
bpykTo3a, caxaposa

11.03.2024

28

Kpaxman u nemrronos3a kak
MIPUPOIHBIE ITOJIUMEPEI

18.03.2024

29

KonTtponbHas padoTa mo pasaery
«Kucnopoacoaepxarine
OpraHUYECKUEe COCTUHEHUS

01.04.2024

30

AMWHBI: METHJIAMHUH U aHWJINH

08.04.2024

31

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OPraHM4eCcKUe COCAMHEHHUS, UX
OHOJIOrMYECKOE 3HAUECHHE.
IlenTuael

15.04.2024

32

benku kak mpupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

22.04.2024

33

OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJICKYIIAPHBIX

29.04.2024




COEIMHEHUI

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX

4 1
3 coeauHenuii. [1mactMaccsl, 06.05.2024
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHUYeCcKnX deMeHToB J1. 1.
MeHnneneeBa, UX CBS3b C
COBPEMEHHOM TEOPHUEN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX AJIEMEHTOB U
HUX COCMHEHUH IO rpynmnaM u
nepuojiaM. 3HauYCHHE
MEePUOIMYECKOTO 3aKOHA U CUCTEMBI
XHMHUYECKUX 3JIeMEHTOB J[.1.
MeneneeBa B pa3BUTHUH HAyKH

CtpoeHue BelecTBa. XUMHYECKast
CBsI3b, €€ BHUJIBI; MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOMW CBSI3U.
Bopoponnas cBs3b

BanentHOCTE.




DneKTpooTpULaTesIbHOCTh. CTeneHb
okmciienus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTEMAX.
Uctuansie n KOJIJIOUHBIC
pactBOpsl. MaccoBast 10151
BEIIECTBA B PACTBOPE

Knaccudukarus 1 HOMEHKIaTypa
HEOPraHMYECKUX COCTMHEHUH.
I'eneTnueckas CBA3b
HEOPraHWYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHM4ecKO XUMHUH. 3aKOH
COXPAaHEHHUS MacCChl BEIIECTB; 3aKOH
COXPAaHEHHUS U PEBPALCHUS
SHEPTUU NPU XUMHUYECKUX PEAKIUAX

Ckopocts peaknuu. OOpaTumbie
peakiuu. XMMHYECKOE paBHOBECHE

10

[IpakTuueckas pabora Ne 1.
«BnusHue pa3nuuHbix GakTOpoOB Ha
CKOPOCTh XUMUYECKOU PEaKIIUN

11

DNeKTpOIUTHYECKAs TUCCOLHALIUS.
[TonsiTue 0 BOJIOPOTHOM TOKa3aTene
(pH) pactBopa. Peakuuu noHHOTO




oOMmeHa. ['maponu3 opraHudecKux u
HCOPraHNM4YCCKUX BCIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [lonsiTre 00 snekTponmse
pacIyiaBoB U pacTBOPOB COJICH

13

KontponsHas pabota no pasaeny
«TCOpCTI/ILICCKI/IC OCHOBBI XUMUHN»

14

MerTaiuisl, UX MOJIOKCHUE B
[Iepuoaunueckoil cucreme
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIHe
(hm3uYecKre CBOMCTBA METAJIJIOB

15

CrutaBsl METAJUIOB.
DIIEKTPOXUMUYECKUI P
HanpsHKEHUH METaIoB

16

XuMHYecKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HaTPUH, Kaui, KaJablUi,
MarHui, aJJlOMUHHAN) U UX
COEeIUHEHUN

17

XHUMHYECKHE CBOMCTBA XpOMa, MEITH
U UX COEOUHEHNN

18

XuMHJecKue cBolicTBa OMHKA,
JKene3a M UX COCIUHEHUN

19

[IpakTuyeckas padora Ne 2.
"Pemenne 3kcriepuMEHTAIBHBIX




3a7a4 1mo teme «MeTtamei»"

20

Hewmeraiibl, X MOJIOKCHUE B
[Tepuonnueckoii cucreme
XUMUYECKnX deMeHToB J1. Y.
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

21

@uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HeMeTauIoB (Ha
puMepe KUCIopoa, CephI,
dbocdopa u yriepoaa)

22

XUMHUYEeCKHe CBOMCTBA TaJJOTeHOB,
Cephl U UX COCTMHEHUI

23

XnuMHYecKHe CBOMCTBA a30Ta,
dbocodpa u uX coeTMHCHUI

24

XUMUYECKUE CBOMCTBA yriepoa,
KPEMHUS U UX COCTUHEHUIM

25

[IpumeneHnne BaxxHEUIINX
HEMETAIJIOB M UX COCAMHEHUN

26

O0o001Ienre ¥ cucTeEMaTU3aIs
3HaHH# 1o TeMe «HeMeramib.
Bbruunciienus o ypaBHEHUsIM
XHUMHYCCKUX PEaAKIHH U
TEPMOXHUMHYECKHUE PACUETHI

27

[IpakTuyeckas padora Ne 3.
«Pemenne skciepuMeHTAIBHBIX
3aga4 no teMe "HemeTtaminr"»




28

KonTtponsHast paboTa no Temam
«Metamne» u «Hemetamib)

29

HeopraHquche 1 OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘IeCKI/Ie u
OpPraHn4eCKUC OCHOBAHUA

30

AmMdoTepHbIe HEOpraHUYECKUE U
OPraHU4YeCKUE COCTUHEHUS.
T'enmeTnueckas CBA3b
HEOPraHWYECKUX U OPraHUYECKUX
BEIIIECTB

31

Ponp xumuu B o0ecnieueHun
9KOJIOTMYECKOM, SHEPreTHYECKON U
MUIIEBOM 6€30MacHOCTH, Pa3BUTUHN
MEUIHBI

32

[Ipencranenus: 06 0OMMUX HAYYHBIX
MPUHIIMITAX TPOMBIIICHHOTO
MOJTYYCHUS BOKHEHIIIMX BEIICCTB

33

Yenosek B MHUPEC BEIIECCTB U
MaTCprajioB

34

XuMus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
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