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.LIHIOSACHUTEJIbHAS 3AIIUCKA

[IporpaMma 1Mo XMMUU Ha YPOBHE CPETHETO 00IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHMIl K pe3yapTaTaM OCBOEHHS (elepanbHOi 00pa3oBaTENbHOI IMPOrpaMMbl CPEIHETO
obmero o6pazoBanusi (POIl COQO), npexacraBneHHBIX B DepeparbHOM TOCYIApPCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Kouuemnuuu npenojaBaHus yueOHOro mpeamera
«Xumus» B 00pa3oBaTeIbHBIX Opranu3anusiax Poccuiickoit denepariu, peatn3yronuX OCHOBHBIC
o0pa3oBaTenbHbIC MPOTPAMMbI, U OCHOBHBIX MONOKEeHUN «CTpaTeruu pa3BUTHsI BOCIUTAHUS B
Poccutickoit ®enepanun Ha nepuox 10 2025 roga» (Pacnopspkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0/IOB K pa3paboTKe MPOrpaMMBbl 110 XUMUH, K OIIPEICICHHUIO O0IIEH CTpaTeruu
o0yuyeHus, BOCIIUTAHUSA U Pa3BUTH OOydYaIOUIUXCA CPEACTBAMH y4eOHOro mpenmera «XuMHs»
g 10—11 kimaccoB Ha 6a30BOM YpOBHE cOCTaBMIIM KoHLenTyanbHble nonoxkenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNieH, COlep KaHus, pe3yIbTaToB 00y4eHUs U TPeOOBaHHM K YPOBHIO
MTOJITOTOBKH BBITTYCKHHKOB.

XuMuyeckoe 00pa3oBaHWE, TIOJTy4aeMoe BBIMYCKHHKaMH  OOIIe00pa3oBaTeIbHON
OpraHu3alfM, SBISECTCA HEOThEMJIEMON dYacThi0 WX oOpazoBaHHOCTH. OHO  CIIYXKUT
3aBepIIAOIIMM JITAallOM pealn3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITHOYEBBIX
[IEHHOCTEH, MPUCYIIUX [IETOCTHOU CUCTEME XUMHUUYECKOT'0 00pa30BaHMsl. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMSI MHUPOBO33PECHHS M OOIIEH KYJIbTYphl YelIOBEeKa, a
TaKKE HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 370pPOBbIO U MPUPOIHON cpeje.
Peanm3yercs xumuueckoe oOpa3oBaHuWe OOYdYAIONMIMXCS Ha YpPOBHE CpeaHEro oO0IIero
o0pa3oBaHMsl CpPe/ICTBAaMU YUEOHOro npeaMera «XUMHs, COepKaHUE U MOCTPOCHHE KOTOPOTro
OIpe/ieNieHbl B MpOrpaMMe 1O XHUMHH C y4ETOM ChenuduKd HayKd XHMHH, €€ 3HAYCHUS B
MO3HAHUM MPHUPOJBI U B MaTepUaTbHON >KU3HM OOILECTBA, a TakkKe ¢ y4ETOM OOIIMX Lened U
MPUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBl CpETHEro OOIIEro
obpazoBanus B Poccuiickoii @enepanuu.

XuMHST KaK 2JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPAET O0COOYIO POJIb B COBPEMEHHOM
[MBUIIN3AIlMH, B CO3/IaHUM HOBOHM 0a3bl MarepHalbHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(hopMupoBaHUEe PALMOHATLHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHHE LEJIOCTHOrO MPEICTaBICHUS
00 OKpYIKaloIleM MHPE KaK O €IMHCTBE MPUPOJIBI M YEIOBEKa, KOTOPOe (OPMUPYETCS B XUMUU HA
OCHOBE TIOHMMAaHHUS BEIIECTBEHHOI'0 COCTaBa OKPYKAIOLIErO0 MHpPa, OCO3HAHHS B3aUMOCBSI3U
MEXJIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMU OOJIACTSIMU MIPUMEHEHUSI.

TecHO B3aUMOICHCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XMMHSI CTalla HEOThEMIIEMON
YacThI0O MHPOBOW KYJBTYPbl, HEOOXOJUMBIM YCIIOBHEM YCICIIHOTO TPyAa U YKU3HU KaKIOTO
yieHa oOmiectBa. CoBpeMeHHass XUMHUSI KaK HayKa CO3UJATeNbHas, KaK HayKa BBICOKUX
TEXHOJIOTUM HANpaBJIeHAa Ha pEIIeHHWe TJIO0AIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YelI0BeYeCTBa — CHIPbEBOM, IJHEPTETUYECKOM, TUIIIEBOM, SKOJIOTHYECKON O€30MacCHOCTH U OXPAHbI
3/10pOBBSI.

B coorBercTBUM ¢ OOmMMMH LENSAMH W HPUHLUIAMHU CpPEIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIMIEKYJIBTYPHYIO MOJATOTOBKY OOyYaIONIUXCS, HEOOXOAUMYIO UM JIIS
BBIPAa0OTKH MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEUIHOrO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MIPOJIOJKEHUS] 00pa30BaHUs B PA3JIMUHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocraBisoliuMu  npeaMeTa «XUMUS» ABIAIOTCS 0a30Bble Kypcehl — «OpraHudeckas
xuMus» 1 «O0m1ast 1 HeopraHudeckass XUMHsI», OCHOBHBIM KOMITOHEHTOM COJIEPYKaHHUS KOTOPBIX
SBIISIOTCSI OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUM 110 HEOPraHUYECKOH XUMUH (C BKIIIOYEHHUEM
3HAHMN U3 00IIEN XUMHH) U OpraHUYeCKOl XUMUU. POpMUpPOBaHUE JAaHHOW CUCTEMbI 3HAHUN pU
U3Y4eHHH IpeaMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOI000pa3usl BEIIEeCTB
Ha OCHOBE OOILMX MMOHATUHN, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxanus KypcoB — «Opranuyeckas xumus» 1 «O01as 1 HeopraHuyeckast
XUMUsD» cHOpPMUPOBAHA B MPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO MOAX0Aa K W3YYECHUIO
y4yeOHOro Marepuaiga W OOYCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OIpeNeNEHHbIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHUU BEIIECTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCUYECKOM TEOPUM CTPOEHMSI OpPraHMYECKHX COEIMHEHUH, a
TAaK)KE Ha YPOBHE CTEPCOXMMHMYECKHMX W JJICKTPOHHBIX IPEICTABICHUN O CTPOCHHH BEILECTB.
CBenenuss 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB 10
CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COeJUHEHUH. B Kypce opraHMueckoil XMMHMM MOIY4arOT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs NEpBOHAYAIbHBIC
IIPEJCTABICHNUS O XUMUYECKOH CBA3M, KIACCU(PHUKAIMOHHBIX IPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHMS, O XUMUYECKON PEaKIUU.

[Ton HOBBIM yrioMm 3peHus B mpeaMere «XHUMHs» 0a30BOr0 YpOBHS paccMaTpHBAETCs
W3YYEHHbII Ha YpPOBHE OCHOBHOrO OOLIEro o00pa3oBaHUs TEOPETUYECKUH Marepual Hu
(akTOIOrMUECKHE CBEJICHUS O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B Y4aCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMHsS» 00ydJarolUMCsl MPEJOCTaBISAETCS BO3MOXHOCTh OCO3HATh
3HAYeHHUE MEPUOAMYECKOr0 3aKOHa € OOIIETEOPETHUYECKMX M METOIOJOTMYECKUX IMO3HMIIMMA,
IyO’)Ke TOHSATh HMCTOPHUYECKOE HM3MEHEHWE (PYHKIMM ATOro 3aKoHa — OT oOoOmaromei 10
OOBSACHSIONICH U MPOTrHO3UPYIOIIEH.

Enunas cucrteMa 3HaHMN O BaOKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHHH, A TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KimaccoB d2ieMEHTaMH  COJEp)KaHUSA, HMEIOLUMU
KYJIbTYPOJIOTMUYECKMM M TNPUKIAAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSI3M XMMHUU C JPYTMMH HAayKaMH, DAacKpbIBalOT €€ pojib B II03HABATEIBHOU W
MIPaKTUYECKON JEATEIbHOCTU 4YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K IpOLECCY
TBOpPYECTBA B 00JACTU TEOPHM M MPAKTUUYECKUX NPUIOKEHUH XMMUHU, TIOMOTAlOT BBIMTYCKHUKY
OPHEHTUPOBATHCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHSTH €€ JUIs TIONOJTHEHUS 3HAHUHM, pelIeHus
MHTEJUIEKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX MCCIIENOBATEIbCKUX 3a7ad. B nenom conepkanue
yueOHoro npeamera «XUMHUsS» JAHHOTO YPOBHS M3y4YEHHS OPUEHTHPOBAHO Ha (hOPMHUpPOBAHUE Y
00ydJaroImuxcs MUPOBO33PEHUYECKOH OCHOBBI JJIsl MOHUMaHMs (HUIOCO(CKUX UAEH, TAaKUX KaK:
MaTepuaibHOE €AUHCTBO HEOPTaHUYECKOTO0 U OPraHMUYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOJHBIX SBJICHUM IMyTEM 3KCIIEpUMEHTA
U pEeUIeHHs] MPOTHUBOPEUYUH MEXIy HOBBIMH (PaKTaMH U TEOPETUUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHE POJIM XMMHUH B PEIICHUH IKOJIOTMYECKHX MpoOiieM, a Takke MpodiieM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, ChIPbs, CO3AaHUS HOBBIX TEXHOJIOTUN U MaTEpUAIOB.

B nnane perienus 3a1a4 BOCIUTaHUS, Pa3BUTHS U COLMATN3ALINN 00yUYaIOIIUXCsl IPUHATHIE
IIPOrpaMMOM MO XMMHMHM IOAXOABI K ONPEINENCHHIO COACpXkKaHUSA M IOCTPOEHUS IpeaMera
MpeaycMaTpuBaoT (OPMHUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI, MMEOIUX 0a30Boe
3Ha4eHUEe JUI Pa3IMYHbIX BHUJIOB JESITEIbHOCTHU: PELICHUs MpoOjeM, MOUCKa, aHaau3a Hu



o0paboTkn WHGOPMAIMK, HEOOXOMUMBIX [UII TPHOOPETCHHS OINbITa MPAKTUYCCKON U
HCCIIeIOBATEILCKOM IeATEIbHOCTH, 3aHIMAIOIIEH BaXKHOE MECTO B MMO3HAHUHU XUMUHU.

B mpakTuke npernogaBaHusi XMMUAU Kak Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI, TaK U
Ha YpOBHE CpEHEro 001Iero 00pa3oBaHus, IPH OMPEACTICHUH COIePKATEITHHON XapaKTePUCTUKH
Heleld M3y4eHWs TIpenMeTa HalpaBJICHHUEM MEPBOCTCNICHHONW 3HAYUMOCTH TPAJIMIMOHHO
npu3Haércst  (GopMHUpOBaHHE OCHOB XHWMHUYECKOW HAyKH Kak O0JIACTH COBPEMEHHOT'O
€CTECTBO3HAHUS, IPAKTUYECKOM IeATEIIbHOCTH YEI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyIbTypbl. C METOAMYECKONH TOYKH 3PCHHSI TaKOW TOIAXOM K OMNPEICIICHUIO TeNield H3ydCHHUS
MpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH H3y4eHHS TpeaMeTa «XuMEsh Ha
6azoBoM ypoBHe (10 —11 ki1.) SBASIOTCS:

e (dopmMHpOBaHHME CHCTEMbl XUMHUYECKHUX 3HAHUH KaK Ba)KHEHIICH COCTaBISIONICH
€CTeCTBEHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOW JIEKAT KITFOUYCBBIC MOHSTHUS,
(byHIaMeHTaIbHBIC 3aKOHBI W TEOPUM XUMHH, OCBOCHHE sI3bIKa HAyKH, YCBOCHUE U
MMOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIECHUI MHPOBO33PEHUYCCKOr0 XapaKTepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS,

e (dopmHpoBaHHE U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOAAX TO3HAHHS BEIIECTB U
XUMHYECKUX PEaKIUil, HEOOXOIUMBIX U MPUOOPETEHUSI YMEHHI OPHUEHTHPOBATHCS B
MUpE BEIIECTB M XUMHYECKUX SBJICHHI, UMCIOIIUX MECTO B IPUPOJIC, B TPAKTUICCKON U
IMOBCEIHECBHON KH3HU,

® pa3BUTHE YMEHHMH M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHCHHEM XHWMHYECKOr0 3KCIICPUMEHTa, COONIOJCHUEM TMpaBWiI 0e30IacHOoro
oOpallieHus ¢ BEeIECTBaMHU.

Hapsny ¢ atuM, comepkaTenbHas XapakTepUCTHKA TIeNiei U 3aad U3ydeHHsl peaIMeTa B
MporpaMMe 1Mo XMMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMH B
cucTeMe cpefHero oomero oopazopanus. CeroaHs B MPENOIaBaHNN XUMUHU B OOJBIICH CTENEHN
oTHaéTcs MPEANOYTCHHE MPAKTUISCKON KOMITOHEHTE COJIEpKaHUsS 00yUeHHs, OpUEHTUPOBAHHOM
Ha TIOATOTOBKY BBITYCKHHKA 0O0IIe00pa30oBaTEIbHON OpraHW3aliy, BJIAJICIOIIEro He HabOpoM
3HaHWHA, a (PYHKIMOHAIBHOW T'PAMOTHOCTBHIO, TO €CTh CIIOCOOAMH W YMEHHSMH AKTHBHOTO
MOJTYyYCHHUS] 3HAHUH U IPUMEHEHHS UX B PEATBHOW KHU3HH VIS PEIICHUS PAKTUYCCKUX 3a/1au.

B cBs3u ¢ oTMM TpH M3ydeHHH TpenaMeTa «XHMHs JIOMUHHUDYIOIIEe 3HAuYeHUE
MPUOOPETAIOT TaKUe IEeNU U 33a4H, KaK:

aJIanTaIys 00yJIaromuXCsl K YCIOBHIM THHAMUYHO Pa3BHBAIOIIETOCS MUPa, pOPMUPOBAHUE
WHTEJUIEKTYaTbHO pPa3BUTOM JUYHOCTH, TOTOBOM K CamMO00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEITbHOMY TIPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMECHEHHEM;

¢dbopMupoBaHHE y OOYYarOIIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHI),
HMMEIONUX YHUBEPCAILHOE 3HAYCHUE JIJISl PA3IUYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MTPOOIIEM,
MOMCKa, aHaiu3a M O0O0paboTKM HHGOPMAIMH, HEOOXOAMMBIX JJIi NPHOOPETCHHUS OIbITa
NESITETLHOCTH, KOTOpash 3aHUMAaeT BaXKHOE MECTO B IMO3HAHWW XHWMHUHU, a TaKXKE I OLCHKH C
MO3UIUH IKOOTHYECKON 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOIECCOB
Ha OpPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEIY;

pa3BHUTHE MO3HABATENLHBIX WHTEPECOB, UHTEIJICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yYJaroIIMXCsi: CIOCOOHOCTH CaMOCTOSITEIbHO NPHOOpETaTh HOBBIC 3HAHUS 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH TOTPEOHOCTSIMH, MCIIONIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHEIE
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TEXHOJIOTHH JUIS IOMCKA U aHAJIN3a y4eOHOW W HAyYHO-TIOMYJISIPHON HH(OPMAITUH XUMHYECKOTO
COJIEpIKAHUS;

(hopMHpOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS aCCOI[MATUBHOTO U JIOTHYECKOT'O MBIILICHUS,
HaOIIOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, TTPH TUTAHUPOBAHHUH U TMIPOBEJACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIHTAaHUE Y 00ydJaromuxcst yoexkIEHHOCTH B TYMaHUCTUICCKOW HAIPABICHHOCTH XHUMHH,
e BOKHOW POJIM B PEIICHUU TJO0ATBHBIX MPOOJIEM PAMOHAIBHOTO MPUPOIONOIE30BAHUS,
TIOTIOJTHCHUSI YHEPTEeTHYCCKUX PECYpCOB M COXPAHCHHS IPUPOIHOTO PABHOBECHS, OCO3HAHUS
HE00XO0IMMOCTH OEepPEeKHOTO OTHOIIEHUS K IPUPOJIE 1 CBOEMY 3JI0POBBIO, a TAKKe MPUOOPETEHUS
OITBITa UCTIOJB30BAHUS TIOTYUYCHHBIX 3HAHWH JUTSI IPUHSTHS TPAMOTHBIX PEIICHUH B CHUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueGHOM mane cpeHero oOmero oopa3oBaHUsl MPEeaMET «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeAMETHON 00macTu «ECcTeCTBEHHO-HAYYHBIE TPEMETHD.

OO01miee YnciIo 4acoB, OTBEAEHHBIX IS M3YYEHUS XMMHHU, HA 0a30BOM YpPOBHE CPEIHETO
obmrero obpazoBanus, cocrapisieT 68 gacos: B 10 kiacce — 34 yaca (1 gac B Henenio), B 11 xinacce
— 34 gaca (1 4ac B HezIeIO).



Il. COAEP’KAHUE YYEBHOI'O IIPEJIMETA
10 KVIACC
OPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKOW XUMHUH

[Ipenmer opraHnveckoil XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B TIOIYYCHUHU
HOBBIX BEIIECTB U MaTepuaioB. Teopusi CTpoeHUs opraHudeckux coequHeHuit A. M. Bytieposa,
e€ ocHOBHBIE mONOXKeHUs. CTpyKTypHBIe (OPMYJIBI OPraHUYECKUX BeEHIecTB. | omolorus,
nu3oMepHst. XUMHUECKasi CBS3b B OPraHMYECKHX COSAMHEHUSX — OIMHAPHBIC U KPATHBIE CBSI3H.

[Ipencrasienue o KIaccupUKaIMKA OPraHUIeCKUX BemecTB. HoMeHKIaTypa opraHun4eckux
COEIMHEHMH (crcTeMaTH4ecKas) ¥ TPUBUAIbHBIC HA3BAHUS BAXKHEHIIIMX MTPEICTaBUTEIICH KIIacCOB
OpPraHUYECKUX BEIIECTB.

DKCIepUMEHTAJIbHBIE METOABI M3YYEHUS BEUIECTB M MX MPEBPAIICHUI: 03HAKOMIJICHHE C
oOpasiaMu OpraHMYECKUX BEIIECTB W MaTepHajlaMH Ha WX OCHOBE, MOJCIMPOBAHHE MOJICKYII
OpPraHMYECKUX BEIIECTB, HAONIONEHHWE ¥ ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB  II0
MPEBpAILCHUIO OPraHMYECKHUX BEIECTB NP HAarpeBaHuH (TUIaBJICHUE, O0YTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

ANKaHBI: cOCTaB M CTPOEHHE, TOMOJIOTMYECKUH psan. MeTaH M 3TaH — mpocTeine
MIPEJCTaBUTEINN ATKAHOB: (PU3MUYECKHIE M XUMUIECKHE CBOWCTBA (PeaKIiy 3aMeTeHHsI M TOPEHUS),
HaXOXKJICHHUE B IPUPOJIE, TOJIyYeHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHUI PSAZ. DTHIEH M MPONWIEH — MPOCTEHIINE
MPEICTaBUTENIN AJKEHOB: (U3MYECKUE U XHUMHUYECKHE CBOWCTBA (PEaKUMU TUIAPUPOBAHMA,
raJIOTeHUPOBAHUS, THIPATAINH, OKHCIICHHUS U TIOJIMMEPH3AIINN ), TOTyICHUE U TPHUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIINE XMUMHUYECKUE
CBOMCTBa (peakuus nonuMepusanun). [TonydeHne CHHTETHYECKOr0 KaydyKa U PEe3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psin. AICTWICH —
MPOCTEHIINN MPEICTAaBUTENb AIKUHOB: COCTaB, CTPOCHME, (pU3nueckre 1 XMMUYECKHEe CBOMCTBA
(peaxuyu TUIPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATALINH, TOPCHUS ), TOJTyYCHHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (PU3MUECKHME M XMMHUYECKHE CBOMCTBa (peakuuu
TaJIOTCHUPOBAHUS M HUTPOBaHUS), TMOJNYYCHHE M TPUMEHEHHue. T0.1yon: cocmas, cmpoemue,
QusuuecKue u Xumuyeckue ceolUcmea (peakyuu 2ai02eHupoOsanus U HUMpOB8aHus), Noay4eHue u
npumenenue. TOKCHYHOCTh apeHOB. [ 'eHeTHuecKass CBSI3b MEXIY  YIJIICBOJIOPOIAMH,
MPUHAIIEKAIIMMHI K Pa3IMYHBIM KJIaccaMm.

[TpupoaHbIe KCTOUYHUKHU YTIeBOIOPOAOB. [IprpomHbIii ra3 U MONyTHbIC HEPTSIHBIC Ta3bl.
Hedts u e€ nponcxoxnenue. CiocoOsI mepepaboTKi HEPTH: TEPETOHKA, KPEKUHT (TEPMUYECKHIA,
KaTaIMTHYeCKuil), mmponu3. [IpomykTel mepepaboTku HedpTH, UX NPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOAYKTHI €ro epepadoTKy.

DKCIIepUMEHTAJIbHbIE METO/BI M3YUYEHHUS BELIECTB M UX MPEBPAIICHUI: 03HAKOMJICHUE C
oOpasnamu IiacTMacc, KaydyKoB M pe3uHbl, Komwiekuuu «Heptb» u «YTomb», MojenupoBanue
MOJIEKYJ YIJEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEJCHHUE MPAKTUYECKOH pPabOThI:
MOJTy4YCHUE STUJICHA M U3YYEHUE €rO CBOUCTB.

Pacuérnsle 3anaun.




Bolunicnenuss mo ypaBHEHHUIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOT'O BEILECTBA WM MPOYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO
13 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIINN).

Kucnopoacoaepxammue oprannyeckne coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOT W AITAHON: CTPOCHHE, (PUIUYECKHE U
XMMHYECKHUE CBOMCTBA (PEAaKIMHM C aKTUBHBIMU METaJlJIaMH, T'aJOr€HOBOJOPOJAaMH, TOPEHHUE),
npuMeHeHue. BonopoaHeie CBA3M MEXIy MOJIEKYJaMU CIUPTOB. JleiicTBUE MEeTaHOIa U 3TaHoJIa
Ha OpraHu3M YeJlOoBeKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TIULEPUH: CTpPOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJlIIaMH, KaU€CTBEHHAsl peakius Ha
MHOr0OaTOMHbI€ cIUpThl). JlelicTBue Ha opraHusMm ueinoBeka. lIpumeHeHue rimuepuHa U
STUJICHTJIUKOJIS.

DeHOoI: CTPOeHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUYIECKIE CBOMCTBA. TOKCHYHOCTH (heHoTa.
[Ipumenenue ¢eHomna.

Anpneruapl U Kemousl. DOpManbIErui, AaneTaabAerul: CTpoeHue, (u3NYecKue u
XMMHYECKHE CBOMCTBA (peaklUMHM OKUCICHUS W BOCCTAHOBIICHUS, Ka4ECTBEHHBIC DEAKIIHH),
MIOJIy4Y€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpEEbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIOTHI:
CTpoeHMe, (PU3NUecKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJIs Kilacca KUCIIOT, PeaKIUs
sTepupUKalMM), TMOoNydyeHHue u mnpumeHeHue. CTeapuHOBas W OJEUMHOBAs KHUCIOTHI Kak
MIPE/ICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MoloLIee ACUCTBUE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PUPOB.
XKupsl. I'maponus xupos. [Ipumenenune xupo. buonoruueckas poib KUPOB.

VYrieBopl: cocTaB, KiaccuUKaIUs yrieBoa0B (MOHO-, IU- U TIojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCAXapH: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (PU3MUECKHE W XUMHYECKUE
CBOIicTBa (B3auMo/ieiicTBue ¢ ruapokcuaom meau(ll), okucnenrne aMmMuadHbIM pacTBOPOM OKCHIA
cepedpa(l), BoccTtanoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXJEHWE B MPHUPOJE, NMPUMEHEHUE,
6uonorudeckas posb. dorocunres. pykro3a Kak ©30Mep IITHOKO3bI.

Kpaxman u nemnonosa kak npupojnble noiaumepbl. CTpoeHre Kpaxmaia U LEJUTI0I03bL.
dusnueckue 1 XMMUYECKHUEe CBOMCTBA KpaxMaia (TUAPOIN3, KaueCTBEHHAs PEeaKIUs C HOJIOM).

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHMS BEIIECTB M MX IPEBPALICHUI: IPOBEJICHMUE,
HaOJIIOIGHUE W ONMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KadeCTBEHHBIC
peakIMy OJHOATOMHBIX CHUPTOB (OKHUCIeHHE 3TaHoia okcuaom wmeau(ll)), mMHOroaToMHBIX
CIUPTOB (B3aUMOJEHCTBUE TiuuepuHa ¢ ruapoxkcuaom meau(ll)), anpnernnoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuza cepedpa(l) u ruapoxkcumaom meau(ll), B3aumoaeiictBue kpaxmasa
C MOIOM), IPOBEIEHNE IPAKTUUYECKON paboThI: CBOMCTBA PacTBOpPa YKCYCHOW KHUCIIOTHI.

PacuérHble 3amaumn.

Bolunicnenuss mo ypaBHEHUIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOT'O BEILECTBA WM MPOJYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO
13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIUN).

A3zoTcoaeprkaiye OpraHM4ecKue CoeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHndeckrue coequHeHus. u3nueckue U XUMHUECKHe
CBOWMCTBa aMHMHOKHCIOT (Ha IpuUMepe TINuLuHA). buonornyeckoe 3HaueHHME aMHHOKHCIIOT.
IMenTuael.



benku kak NmpupojiHbIe BBICOKOMOJIEKYJSIpHbIE coefuHeHus. [lepBuuHasi, BTOpUYHAS U
TPETHUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OCNKOB: THAPOIM3, JACHATYypalus,
KauyeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKcIepUMEHTaJIbHBIE METO/AbI M3YYeHHs BEIIEeCTB W MX NPEBpAlleHHii: HaONoJeHuE U
OINKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIeHaTypalus OeJIKOB IpU HArpeBaHUM, IIBETHBIC
peakuuu OeIKoB.

BbicokomoieKy IsipHbIe COeIMHEH U

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJEKYJISPHBIX COCIMHEHHUN: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEpPHU3alH, CpelHsAs MoJeKyaspHas Mmacca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSAMHEHUH — TIOJIMMEPU3aIns U TIOJTMKOH ICHCAITHSI.

DKCIIepUMEHTAJIbHBIE METOABI M3YYEHHUS BEUIECTB M MX MPEBPAIICHUIN: 03HAKOMIJICHUE C
o0pa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanust MeXnpeaIMETHBIX CBA3EH NMPU M3YYEHUH OpraHudeckod xumuu B 10 kimacce
OCYIIECTBIISICTCA Yepe3 HCIONb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaKk M
TIOHSITUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJENIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOme ecTecTBEeHHO-HAYYHbIE TIOHSTHSA: SBICHHE, HAy4HbIH (PaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCH(pUKalus, TMEepUOAUYHOCTh, HAOMIOACHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHHUE.

dusmka: Matepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3MUECKIE BEIMIHHBI U SIIMHULIBI UX
U3MEpEeHusl.

buonorus: kmerka, opranusMm, Omochepa, oOMEH BEIIECTB B OpraHuU3Me, (POTOCHHTE3,
OMONOTMYECKN aKTHBHBIE BelecTBa (OENKH, yrIIeBOABI, XKHUPHI, (PEPMEHTHI).

["eorpadusi: MuHepasbl, TOPHBIE OPOIbI, TOJIE3HBIE HCKOMAEMbIE, TOIIIIMBO, PECYPCHI.

TexHonorus: nuIeBble MPOAYKThI, OCHOBBI PAI[HOHAIIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE TIperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTTAHUYECKASA XUMMUAA

TeopeTnyeckue 0CHOBbI XMMHHU

XuUMHUECKUH dyeMeHT. AToM. Slapo aroma, uW30TONBL. DJEKTpOHHAs 000JO0YKa.
DHepreTUUecKue ypoBHH, MOAYPOBHH. ATOMHBIC OpOHTaH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB [0 OpOUTANIIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DeKTpoHHasi KOH(UTypalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XMMHYECKUX dieMeHToB [l H.
MengeneeBa. CBsA3b NEpUOIMYECKOr0 3akoHa U Ilepmoguueckoil CHUCTEMBI XMMHMUYECKHX
anementoB J[. . MenzaeneeBa ¢ COBpeMEHHOW Teopuel CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHU
MU3MEHEHMsI CBOICTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIIOKHBIX BEIIECTB
II0 IPyNIaM X nepuogaM. 3HaueHUe IEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHUYECKas CBA3b. Buabl XuMHUUYecKOM CBsI3M (KOBaJEHTHAas
HeNoJspHasl U MOJspHas, MOHHAsA, MeTaJulMueckas). MexaHu3Mbl 0Opa30BaHUSl KOBAJIEHTHOMN



XUMHUYECKON CBsI3M (OOMEHHBINM M JTOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTH.
OnexTpoorpuaTeabHOoCcTh. CTeneHb OKucaeHus. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJNEKYISIPHOrO U HEMOJIEKYJISIPHOIO CTPOCHMs. 3aKOH ITOCTOSHCTBA COCTaBa
BeLIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA
KPUCTAJTIMYECKON PEIETKH.

[TonsiTre o nucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE PacTBOpBI. MaccoBasi 10ms
BELIECTBA B PaCTBOPE.

Knaccudukarus HeopraHuueckux coetnHeHnid. HoMeHKIaTypa HeOpraHn4eCKUxX BEIIeCTB.
I'enernueckas cBsI3b HEOPraHMUECKUX BEILECTB, IPUHAUIEKAIINX K PA3JINYHBIM KJIACCaM.

Xumuyeckass peaknus. Krnaccuduxamuss XMMHUYECKHX pPEaKIUil B HEOPraHMYECKOM U
OpPraHUYECKOW XMMHH. 3aKOH COXPAHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHEHMS U IIPEBPALLCHUS
JHEPIUU NPU XUMHYECKUX PEaKIUAX.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT Pa3NUYHBIX (akTopoB. OOpaTuMble peakUuu.
XnmMuyeckoe paBHOBecHe. DAaKTOpBI, BIUAIOIUE HA COCTOSHUE XWMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [Hlarense.

Onexrponutndeckas auccouuanus. CuipHble M cinadble 31eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCas, HEUTpalibHAas, IIEeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

DKcrepuMEHTAIbHbIE METO/Ibl M3y4Y€HHUS! BEIIECTB U UX IpEBpallleHUui: JEeMOHCTpaus
tabmun «llepuoguueckas cucrema xumudeckux snemeHToB Jl. M. MenzaeneeBa», n3ydeHue
Mojiele KpHUCTAUIMYECKUX pEIETOK, HAOMIoJeHHe U ONHCaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3ioKEeHUE NEepOKCHIA BOIOpPOJAa B MIPUCYTCTBHHM KaTaau3aTopa,
OIIpPENIEIICHUE CPEbl PACTBOPOB BELIECTB C MOMOIIBI) YHHUBEPCAIBHOIO MHIMKATOPA, PEAKLUU
HMOHHOrO0 OOMEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BiusHHE pa3inyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUYECKON PEAKLII.

Pacuérnsle 3anaun.

Pacu€rbl o ypaBHEHUAM XMMHYECKUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHUUYECKUE PACUETBI,
pacuéThl ¢ UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs J0JI BEIIECTBAY.

Heopranuyeckasi xumus

Hewmerannst. [Tonoxenune nemetannos B [leproanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpOEHHUS aToMoOB. Du3nueckue CBONCTBA HEMETAUIOB.
AJtoTponus HEMETAIIOB (Ha MpUMepe KUCIIOpo/ia, cepbl, pocdopa u yriaeposa).

XUMHUYECKUE CBOWCTBA BAXXHEUIIMX HEMETAJUIOB (TaJloTeHOB, cephl, a3ora, ¢ocdopa,
yrJIepoia U KpEMHHUS) U UX COCAMHEHUH (OKCHI0B, KUCIOPOJCOAEPKALINX KUCIOT, BOAOPOAHBIX
COCMHEHMUI).

[IpuMeHeHre Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Meramnsl. lonoxenne meramuioB B Ilepruogudeckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB /JI.
N. MengaeneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aToMOB MeTauioB. OOmue
¢u3nueckue cpoiictBa MeTayuioB. CIUlaBbl METAJJIOB. DJEKTPOXMMHUYECKUIN DPsii HANpPSKEHUM
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEUINWX METAUIOB (HATPHM, KaJlWdid, KajabIlMd, MAarHUu,
AIIOMUHUH, IUHK, XPOM, JK€J1€30, MEJIb) U UX COCAUHEHUI.

OO6mue crmocoOb! MOTyYeHHsT METAUIOB. [[puMeHeHne METaIIIOB B OBITY U TEXHHKE.

OKCIIEpUMEHTANIBHBIE METOAbl HW3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: H3yyeHHUE
KOJUTEKIIMH «MeTaJulbl U CIUIaBbD», 00pa3110B HEMETAIJIOB, PELIEHUE SKCIIEPUMEHTATIBHBIX 3a/1ad,
HaOJIOZIGHUE W ONHMCAHWE JIEMOHCTPAIMOHHBIX M J1TAOOpATOPHBIX ONBITOB (B3aUMOJCHCTBUE
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TUAPOKCH/IA AJIFOMUHUS C PACTBOPaMH KHUCJIOT M IIeJIouel, KaueCTBEHHbIE peaKIIMU Ha KaTHOHBI
METaJIJIOB).

Pacuérhrle 3amaun.

Pacuétel Macchl BeliecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEUIECTB, pacy€Thl Macchl (00bEMa, KOMMUYECTBA
BEII[ECTBA) MIPOJIYKTOB PEAKIIUHU, €CIIH OJJHO U3 BEUIECTB UMEET MPUMECH.

XuMUA U )KU3Hb

Ponb xumuun B 00ecTieueHnH SKOJIOTHYECKOM, IHEPreTUYECKON U MUIIEBOM O€30MacHOCTH,
pa3BUTHU MeIULIMHBL. [IoHATHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus: 06 0OMIMX HAYYHBIX MPUHIIUITAX POMBIIUICHHOTO MOJTYYSHUS BAXKHEHIITHX
BEILIECTB.

UenoBek B MHUpE BEIIECTB U MaTepUaoB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKIIO0, KepaMuKa, Marepuaibl JJs SJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYeCcKrue U MUHEpaIbHbIE y100pEHUS.

XuMHsT U 3[I0pOBbE YENIOBEKa: IMpaBUJia HMCHOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
MpaBuIa 0€30MacHOr0 UCIIONIb30BAHUS MIPENAPATOB OBITOBOI XUMHUU B TTIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXIpeIMETHBIX CBSI3eH MPU W3YYEHHH OOIIEH U HeOPraHMYeCKOW XMMHUU B
11 kyacce ocymiecTBIsE€TCA Yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX IMOHATHH,
TaK U MOHSATUMN, SBIISAIONIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O
KA.

OO01mure ecrecTBEHHO-HAYYHBIC TOHSITHS: HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOpHUs, aHATTU3,
CUHTE3, Kiaccuukaiusi, NepUOAUYHOCTb, HaONIOJEHUE, OHKCIEPUMEHT, MOJEIUpOBaHUE,
WU3MEpPEHHUE, SIBICHUE.

O®uznka: MaTepus, SHEPrus, Macca, aToOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOIl,
pPaMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKHI YpOBEHb, BEUIECTBO, TelO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NUYECKHE BETUYHHBI M €IUHULIBI UX U3MEPEHHUSI, CKOPOCTbD.

buonorus: kmerka, opraHusM, 3KOCHUCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpPraHU3MeE.

['eorpadmusi: MuHEepabl, TOPHBIE MIOPOIBI, MTOJIE3HBIE UCKOMTAEMbI€, TOTUIUBO, PECYPCHI.

TexHonorus: XuMu4ecKas IpoOMbIIUIEHHOCTb, METAJLTYPrUs, TPOU3BOACTBO CTPOUTEIBHBIX

MaTepuaioB,  CEIbCKOXO3AMCTBEHHOE  MPOM3BOACTBO,  MHUIIEBAs  MPOMBIIIJICHHOCTb,
(dapmaiieBTHUECKasT ~ MPOMBIIICHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IMPENaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasos, AJIEKTPOHHAS MIPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHH.
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I11. IVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBmuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYJaroIUMHUCS
MporpamMM CpeIHEro OoO0IIero oOpa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hayuno-meronnyeckoil OCHOBOM st pa3pabOTKU IJIAHUPYEMBIX PE3YyIbTaTOB OCBOCHHUS
MIPOrpaMM CpeTHEro O0IIero 0Opa30BaHuUs SBISETCSI CHCTEMHO-/1EATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHCTEMHO-IEATENbHOCTHBIM TOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHUS MpeaMeTa « XMMHUSH Ha YPOBHE CPEHETO 00I1IeT0 00pa30BaHUsl BBIICTICHBI
CJIE1yIOILME COCTABIISIOLINE:

OCO3HAHHME OOYYAIOIIUMHUCS POCCHHCKON TPaXKTAHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOONPE/IETIECHUIO;

HaJIMYUe MOTHBAIUHU K O0yUYEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTMYHOCTH HAa OCHOBE KITFOYEBBIX
LIEHHOCTEH M UCTOPUYECKUX TPaAULIUK Oa30BON HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIHUXCS PYKOBOACTBOBATHCS B CBOCH JICATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMM, TPUCYIIMMHU IEOCTHOM CHCTEeME XHMHYECKOTO
00pa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTMYECKOW KYIbTYphl U CIIOCOOHOCTH CTaBUTh IENU U
CTPOUTH KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE Pe3yIbTAThl OCBOCHUS MPeAMETa « XUMUS TOCTUTAIOTCS B €TUHCTBE yueOHOH
Y BOCHHUTATEIbHOW NEATENIbHOCTH B COOTBETCTBUHU C F'YyMAaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMU W HJealaMU POCCHICKOTO TPa)kJIaHCKOro OOIIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAaMM U IpaBHJIAMU TOBEACHHUSA, CIIOCOOCTBYIOIIMMHU IIpoIEeccam
CaMOITO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH OOYJaIOIIIUXCSI.

JIn4HOCTHBIE Pe3yNnbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTPaXaroT chopMHUpPOBAHHOCTH
OTIBITA MO3HABATEIHHON M MPAKTUUECKON IEATETbHOCTH 00YUAIOIIUXCS 110 PeaTU3aIliy PUHSITHIX
B 00III€CTBE [IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCcKOro BOCIMTAHUA:

OCO3HAHUS 00YYAOIIMMHCS CBOUX KOHCTUTYLMOHHBIX MIPaB U 00SI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUS] O COUAIBHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX OTHOILIEHHUHN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOMW JEATEIHHOCTU MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelIeHrnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY ¥ apTyYMEHTHI JPYTHX
P aHATN3€ PA3INYHBIX BUAOB yU4EOHOM AEATEIbHOCTH;

2) NaTPMOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOI'O OTHOUIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJEIUI0 OTE€YECTBEHHOU
XUMHH,

YBaXKEHHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUM U MPAKTHUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTHIKEHHUS HAYKH €CTh Pe3yJbTaT AJUTENbHBIX HaOII0/IeHUM,
KpPOMOTJIMBBIX YKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYyYEHHMH U TIOCIEIYIOIIEM aHaJK3e
nH(}OpMAIUU 0 IEPEIOBBIX JTOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XHMHUH;
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3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMHUUECKUMU SIBICHUSMH, U TPUHUMATh
OCO3HAHHBIC PEIIEHUS, OPHCHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE TMOBEACHHWE M TOCTYNKH CBOUX TOBApHILIEH C MO3HIIHIA
HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUI ITHX MOCTYIIKOB;

4) dopMupoBaHus KyJbTypbl 310POBb:

MOHUMAaHUsI IIEHHOCTEH 3M0pOBOro H Oe3omacHoro oOpa3a KH3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOT0 OTHOILIEHHS K COOCTBEHHOMY (PM3NYECKOMY H IICUXHUYECKOMY 37I0POBBIO;

coOmro/ieHrs MpaBuJl 0€30MacHOr0 OOpalleHUs] C BEIIECTBAaMH B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JESITETbHOCTH;

NOHMMAaHUsl 1EHHOCTH TMPaBUJ MHAWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U YKU3HU JIFOJICH;

OCO3HAHUS TOCIEACTBUM M HENPUATHS BPEIHBIX MPUBBIYEK (YHOTpPEOJIEHHS alIKOroJs,
HapKOTUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKATHUBHOH KOMIICTCHTHOCTH B Y4eOHO-HCCIICIOBATEIBCKON JCATEIHbHOCTH,
0O0IIIECTBEHHO MOJIE3HOM, TBOPUECKOW U APYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHEe B PCIICHUH MPAKTUYCCKUX 3a/ad COIUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTHISCKOMY H3YYCHHUIO0 MPO(EecCHid pa3IuvIHOTrO pojaa, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JIOASIM TpyJa U pe3ysibTataM TPYAOBOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MH/AWBUIYaJIbHOM TpaeKTOpun 00pa3oBaHus, Oynyiei
npodeccuu u peaau3alnuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEW K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 3K0JIOrN4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIeTIECO00Pa3HOr0 OTHOMICHUS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIie;

MOHUMAaHUS TJIOOATFHOIO XapaKTepa dKOJIOTHUSCKUX MPOOJIeM, BIHSHHS 3KOHOMHYSCKHX
MIPOIIECCOB Ha COCTOSTHUE MPUPOAHON U COITUAIBHOMN CPEIbI;

0CO3HAHUSI HEOOXOAUMOCTH UCIIOJIb30BAHUS JOCTHKEHUM XUMHHU JJIsl PELISHHs] BOIIPOCOB
paIMoHATBHOTO TPUPOIOTIOIH30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUNA, NMPUHOCAIIMX BpPEI OKPYKAOUIEH MPUPOAHOU cpene,
YMEHHsI TIPOTHO3UPOBATh HEONATONMPHITHBIE YKOJOTUYECKUE TOCIEACTBUS IMPEITPUHIMAEMBIX
JIEUCTBUM U MPEIOTBPALATh UX;

HAIAYUS PA3BUTOrO JKOJOTHYCCKOTO MBIIUICHUS, JKOJIOTHYECKOH KYJIbTYphI, OIBITA
NESITEeNbHOCTH  JKOJIOTMYECKOW HAMpaBICHHOCTH, YMEHHsS PYKOBOJACTBOBAaThCS HMH B
MMO3HABATEIILHOW, KOMMYHUKATUBHOM M COITUAIBHON MPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTHUBHO
MIPOTUBOCTOATH HACONIOrHH XeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

chOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAyKH U OOLIECTBEHHON NMPAKTHUKHY;

NMOHUMAaHUsl CHeNU(PUKN XUMHUHM KaK HayKd, OCO3HaHusi e€ ponu B (HopMupoBaHUU
paIMOHATBHOI0 HAYYHOT'O MBIIUIEHHUS, CO3[JaHUU 1IEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOIEM
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MHUpE KAaK O €IMHCTBE IPHUPOIBI M 4YCIIOBEKA, B MO3HAHWUU IPUPOJHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodaeM COXpaHeHHs! IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHM Al COBPEMEHHOW LUBWIM3ALMU: B €€
T'YMaHUCTHUYECKOM HAINpaBIECHHOCTH W BAaXHOM pPOJM B CO3JAaHMM HOBOHM 0a3bl MaTepHaIbHOM
KYJIBTYpPBl, PEIIEHUH TI00a7IbHBIX MPOOIEM YCTOMUMBOrO pa3BUTHsI YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYecKO, NHUIIEBOM M JKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHUM MEIWLIMHBI,
o0ecreyeHnH YCIIOBHM yCIEIHOro Tpy/Ja U 3KOJIOTHYECKH KOM(OPTHON JKU3HU KaXKAOro 4wieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUSA CYIIHOCTH METOJOB IIO3HAHWI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJy4yaeMble 3HAHUS VIS
aHann3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpAa M NMPOUCXOASIIIUX B HEM H3MEHEHUH,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKII0YEHHS HA OCHOBE Hay4YHbIX ()aKTOB U UMEIOIMXCS JAHHBIX
C LIEJIBIO TIOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENBHO MCIOJIb30BaTh XUMUYECKNE 3HAHUS Ul PELICHHs TpodieM
B peaJbHBIX KU3HECHHBIX CUTYaLlHsIX;

MHTEpeca K IIO3HAHUIO M HCCIIEN0BATENIBbCKON AEATEIbHOCTH;

FOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XMMHHM B COOTBETCTBHHM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM TpyJia B Pa3IMUHBIX chepax MpodecCuOHATBLHOM e TeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHble pe3ysbTaTbl OCBOEHHUS YYEOHOro mpeamera «XUMHs» Ha YPOBHE
cpenHero oo01ero oopa3oBaHus BKIIOYAIOT:

3HaYMMble Ui (OPMUPOBAHUS MHPOBO33PEHHS OOYYAIOIUXCS MEXIUCHMIIIMHAPHBIC
(MexTmpeMeTHBIE) OOIIEeHayYHBIE TIOHSTHS, OTPAKAIOIIHE [IEIIOCTHOCTh HAYYHOH KaPTHHBI MUPa
U ceurn UKy METO/10B TIO3HAHUS, UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BeIEeCTBO,
9HEprusl, sBJICHUE, MPOLECC, CUCTeMa, HAyYHbIH (aKkT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, UCCIIEIOBaHKE, HAOII0IeHIEe, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHue);

YHUBEpcaJbHble  y4yeOHble  JeiicTBUA  (ITO3HABaTelbHblE, = KOMMYHUKAaTHBHBIEC,
peryasTuBHbBIE), obOecreunBaronie (opMHpoBaHHE (YHKIMOHATBHOW TI'PaMOTHOCTH H
COLIMAJIbHONW KOMITETECHIIMU 00yJaroIuXcs;

CIOCOOHOCTh ~ OOYYalOUIMXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIHILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHHUs W YHUBEpCaJlbHble y4deOHble ACHCTBUS B I03HABATEIbHOM U
COLIMAJIBHOM MTPAKTHKE.

MertamnpeamMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIBHBIMU Y4E€OHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIECHCTBUSIMHU.

OBJaieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH MO3HABATEIbHBIMU J1€HCTBUSAMM:

1) 6a3oBble JJOrHYECKHUE IeliCTBUSA:

CaMOCTOSITENTFHO (DOPMYNIUpPOBaTh M  aKTYaJIM3UPOBaTh NpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIIPENENIATh IIeNN JACATENIbHOCTH, 3a/aBasi MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTB PE3yJIbTaThl IEATEILHOCTH C TOCTABICHHBIMU 1IEIISIMH;

UCTIONIb30BaTh MPH OCBOCHWW 3HAHWW TNPHUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIENATH
XapakTepHble MpPHU3HAKM TOHATHMM M yCTaHABIMBaThb MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHHUS OTACTHHBIX (DAKTOB M SBJICHUIA;
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BbIOMPATh OCHOBAHUS U KPUTEPHUH IS KIaCCU(DUKALIMK BEIECTB U XUMHUECKUX PEeaKLuii;

YCTaHABJIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEXKIY NU3Yy4acMbIMH SIBICHUSIMY;

CTPOUTH JIOTUYECKHE pacCyXJIeHUsI (MHAYKTUBHBIE, 1€JyKTUBHBIE, II0 AaHAJIOTUH ), BBISBIIATH
3aKOHOMEPHOCTU U MPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYIHPOBATH BHIBOIBI U
3aKIIIOYCHUS;

IPUMEHATH B MPOLECCE MO3HAHMSI, MCIONb3YyEMbIE B XUMHHM CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeIH, TPe0OPa30BbIBATh MOAEIbHbIE MTPEJICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) JIEMEHTA,
XUMAYecKass (opmyna, ypaBHEHHE XUMHUYECKOW pEakIHuH — TPU pPEIICHHH Y4eOHBIX
IIO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE IIPEICTABICHUS IS
BBISIBJICHUS XapAKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbIE HCCIE0BATEIbCKHE 1eHCTBUSA:

BJIAJIETh OCHOBAaMH METO/IOB HAyYHOI' O TI0O3HAHUS BELIECTB U XUMHUECKUX PEaKILUH;

¢dbopMynupoBaTh €T M 3aJauyd  HMCCIECJOBAaHUS, HCIIOIb30BaTh ITOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYIHPOBAHHbBIE BOIIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
11t POPMHUPOBAHUS TUITOTE3bI 110 MTPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BJAJETh HABBIKAMM CaMOCTOSTEIbHOIO IUIAHUPOBAHMSI M IPOBEICHUS YUCHHUECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOJII0JaTh 32 XOJOM IIPOLIECCa, CaMOCTOSTENbHO
IIPOTHO3MPOBATh €ro pe3ynbTaT, (HOpMyIupoBaTb OOOOIIEHUS M BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEA0BaHUs, COCTABIATh OOOCHOBAHHBIA OTYET O MPOIEIaHHON
pabore;

puoOpeTaTh ONBIT YYEHHUYECKOH HCCIeoBaTeNbCKOM U MPOEKTHOW JAeSITeIbHOCTH,
IPOSIBJIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIICHUs
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METOI0B ITIO3HAHMUSL.

3) padorta ¢ ungopmanmeii:

OPMEHTUPOBATbCA B PA3JIMYHBIX HMCTOYHUMKAX HHGpopMauuu (HAydHO-TIONMYJIsIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHAJIM3UPOBATh UH(OPMALIMIO PA3IMUHBIX BUAOB U (OPM IIPEICTABICHUS, KPUTHUECKU OLIEHUBATh
e€ I0OCTOBEPHOCTh M HENIPOTUBOPEUYUBOCTb;

(dbopMynupoBaTh 3ampochl M NPUMEHATh DPA3IUYHblE METOAbI NPHU IMOMCKE U OTOOope
nHpopMaluu, He0OX0AUMOI /7151 BBIOJIHEHUS Y4€OHBIX 337a4 ONpeIeaéHHOr0 TUIIA;

npuoOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (POpMY IpeAcTaBiIeHUsT HHPOPMALUHU (CXEMBI,
rpaduku, TUarpaMMebl, TaOIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KauecTBE CpEJICTBA MpH paboTe ¢ XUMHYECKOU
nHbopMaLueil: NPUMEHATb MEXIIpeIMEeTHble ((pU3MYeckue M MaTeMaTU4yecKue) 3HaKu U
CUMBOJIBL, (POpMYJIbI, a00OpEBUATYPBI, HOMEHKIATYPY;

UCII0JIb30BaTh U MPe0o0pa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISAHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMH KOMMYHMKATUBHBIMHU A€l CTBUSIMH:

3aJaBaTh BONPOCHI [0 CYIIECTBY O0CYX/1aeMOi TeMbl B XOJ€ Auajora W/Uil JTUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (HOPMYJIHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIBHO BBINNOJIHEHUS
MIPETIOKEHHOM 3a1a4u;

BBICTYIIaTh C IpPE3E€HTallMeH pe3ysbTaTOB IO3HABATEIBLHON NESITEIbHOCTH, MOMYyYEHHBIX
CaMOCTOSAITEJIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOI'O
9KCIEPUMEHTA, MPAKTHUYECKOH paboThl MO HCCIEAOBAaHMIO CBOICTB M3y4aeMbIX BEILECTB,
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peanu3anuy y4eOHOro mpoekra ¥ (OpMyJIMpPOBATH BBIBOJBI 110 PE3yIbTaTaM MPOBEIEHHBIX
WCCIIEIOBAaHUI MyTEM COTJIaCOBaHMS MO3ULIMK B X0J1€ 00CYKICHHSI 1 0OMEHAa MHEHUSIMHU.

Ogiajgenye yHHBEPCAJIbHBIMHU PeryJsiTHBHBIMH ACHCTBUSIMU

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIIATh CBOK IIO3HABATEIBHYIO ACATEIBHOCTD,
onpenenss e€ Leau U 3aJaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh
IpeaIaraeMblii alrOpuT™M JEHCTBUN IPU BHIIOIHEHUH Y4E€OHBIX M MCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosnee F3PPEKTUBHBIN CIOCOO UX PELICHUs C YYETOM MOIYyYSHHs HOBBIX 3HAHUHN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTA HA OCHOBE CAMOAHAIIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDI
10 KJIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHUA Kypca «OpraHndeckas XuMush» OTpakaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUI 0 XUMUYECKON COCTABIISIONIECH €CTECTBEHHO-HAYIHOU
KapTUHBI MHpA, POJIM XMMHH B MO3HAHUU SIBJICHUM MPUPOIbI, B HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATHHOW TPaMOTHOCTH, HEOOXOMUMOW I pPEIICHUS
MPAKTUYECKUX 3a7a4 M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO U
MPUPOJHOU CPEJIE;

BIIQJICHUE CHUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarollue
TOHATHUS (XUMHUYECKHI SJIEMEHT, aTOM, SJIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCT,
ANEKTPOOTPUILIATEIPHOCTh, XHUMHUYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas W
COKpami€HHasl), MOJb, MOJSpHasT Macca, MOJSIpHBIM 00BbEM, yYIJIEpOAHBIN  CKeJerT,
(yHKIMOHANBHAS TPYIIA, paguKal, HU30MEpHs, U30MEpPbI, TOMOIOTUYECKUN psij, TOMOJIOTH,
YIIE€BOAOPOBI, KUCIOPOI U a30TCOAEPKAINE COCIUHEHMS, MOHOMED, MOJIUMEDP, CTPYKTYpHOE
3BEHO, BRICOKOMOJICKYJISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOpHUSI CTPOCHUSI OPraHUYECKUX
BemiectB A. M. byrnepoBa, 3akOH COXpaHEHHS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHU; MHUPOBO33PECHUECKUE 3HAHUS, JIEkKAIIME B OCHOBE MOHUMAHMS
MPUYUHHOCTA M CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PaKTOJOTUYECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYUYECHUH U O€3011aCHOM MCIOJIb30BAHWU BOKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIC MTPU3HAKU TOHITHH, YCTAaHABIUBATH
HX B3aUMOCBS3b, UCITOJIb30BaTh COOTBETCTBYIOLIME MOHATHS [IPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILICHUN OPTaHUYECKUX COEANHEHUIM;

chOPMUPOBAHHOCTh YMEHUN HCIONB30BaTh XMMHUUYECKYI0 CHMBOJHKY IJIi COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) GOpMYST OPraHUYECKUX BEIIECTB
U YPaBHEHUN XMMHUYECKUX PEAKIUK, U3rOTaBIMBATh MOJACIA MOJEKYJ OPraHUYECKUX BEILECTB
JUTSL WILTIOCTPALlMU X XUMHYECKOr0 U MPOCTPAHCTBEHHOIO CTPOEHUS;

c(hOPMUPOBAHHOCTh YMECHHI YCTaHABIUBAThH MPUHAIC)KHOCTh U3YUCHHBIX OPTaHHYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHUIO K ONpeAeNEéHHOMY KIacCy/Tpylie COeIuHEHUN
(yrmeBomopozpl, KHUCIOPOA U a30TCOAEpXKAIUE  COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCMHEHMs), AaBaTh UM Ha3BaHUs Mo cucremarnueckoil Homenknarype (IUPAC), a takxke
MPUBOANTH TPUBHAIBHBIC HA3BaHHUS OTICIIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMMIICH,
alleTHJICH, STWICHIJIMKONb, TIUIEpUH, (QeHoN, (QopMalbIeruf, AaleTalbIeTul, MypaBbHHAS
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KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAs KHUCJIOTa, CTEapUHOBas KUCJIOTa, IJII0K03a, (PpyKTo3a,
KpaxmaJi, 1eJUTI0103a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENeIsaTh BUIbl XMUMHUYECKOM CBSI3M B OpPraHHMYECKHUX
COCJIMHEHUSIX (OJIMHAPHBIE U KPaTHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJIOKEHUS TEOPHUH CTPOSHUS OpPraHHYeCKHX
BeniectB A. M. bytiiepoBa 11 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHHSI; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OPMHPOBAaHHOCTh YMEHUH XapaKTepU30BaTh COCTAaB, CTPOCHHE, (U3HUYECKHE W
XUMHUYECKHE CBOMCTBA TUIMMYHBIX NPEICTABUTENIEH PA3NMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB
(meTan, »TaH, JITWIEH, NPONUWJEH, aneTWwieH, OyraaueH-1,3, metwnOyraauen-1,3, OenHsou,
METaHOJI, ITAaHOJ, YTHJICHTJIUKOIb, TIIUIEPHH, (EHOM, alleTaablAeTul, MypaBbUHAS U YKCYCHAs
KHCJIOTBI, TJIOKO3a, Kpaxmaj, IeJUII003a, aMHHOYKCYCHAas KHCJIO0Ta), WILIIOCTPUPOBATD
TEHETUYECKYIO CBSI3b MEXKIY HHUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIIICBOJIOPOMHOTO CHIPHS
(HedTb, TPUPOAHBIA Ta3, yrojb), CIOCOOBI WX MEpepadOTKU U MPAKTUUYECKOE MPUMEHEHHE
MIPOYKTOB NIEpepabOTKH;

chOpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHHUS [0 XHUMHUYECKUM ypaBHEHUSIM
(maccbl, 00bEMa, KOTMYECTBA UCXOAHOT0 BEIIECTBA WIIM MPOYKTa PEAKIMH 10 U3BECTHBIM Macce,
00bEMY, KOTMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB HIIM MTPOAYKTOB PEaAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOT'O
MO3HAHUS, WCIONB3YeMbIX B XWMHU TMPU HM3y4YEHUU BEHIECTB M XUMHUYECKUX SIBICHUU
(HabmroeHne, W3MEpeHUe, OKCIIEPUMEHT, MOJEIUPOBAHKE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIeCTBaMU M X IPUMEHEHUEM;

c(hOPMUPOBAHHOCTh YMEHUW COOJIIO/IATh MpaBUja MOJb30BAHUS XUMHUYECKON MMOCYI0H U
1a00paTOpHBIM 000PYIOBaHHEM, a TAKXKE MPaBUiIa OOpPAICHHS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHI MJIAHUPOBATh M BBHIMOTHATH XUMHUYECKUN OSKCIEPUMEHT
(TpeBpatieHusi OPraHMYECKUX BEIIECTB MPHU HArPEBaHHH, MOJYUYCHHE ITHJICHA M U3yYCHHUE €ro
CBOICTB, KAUE€CTBEHHBIE PEAKIIMH OPTaHUYECKUX BEIIECTB, IeHATypalus OEIKOB MPU HarPEeBaHUH,
IIBETHBIC PEAKIIMU OCIKOB) B COOTBETCTBHH C IMPABHJIAMU TEXHUKH 0€30MaCHOCTH IIPH OOpaIlieHur
C BemiecTBaMH U JaOOpaTOpPHBIM O00OpYAOBaHWEM, MPEACTABISITh PE3yIbTaThl XUMHYECKOT'O
JKCIIEpUMEHTa B (OpMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakuuid U (QOopMyIHpOBaTh
BBIBOZIbl HA OCHOBE 3THUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHHMH KPUTHYECKHU aHAIM3UPOBATh XMMHUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, MHTEpHET U Ipyrux);

chOpMUPOBAHHOCTh yMEHHH COOMIOAATh MPaBHJIa DJKOJOTHYECKH Ie1eco00pa3HOro
TOBEJICHUSI B OBITY M TPYIOBOM JEATENTHHOCTH B IIEJSIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYXarolllel MPUPOJHOM Cpelbl, OCO3HABATh ONACHOCTb BO3ACHCTBHUS HA >KMBbIE OPraHU3MbI
OTNpeNeNEHHBIX OPraHMYECKHX BEIIECTB, MOHWMas cMbich mokasarens [IJIK, mosicuare Ha
npuMepax crmocoObl YMEHBIIICHUS U MPEIOTBPAIICHHUS UX BPETHOT'O0 BO3JIEHCTBUS HAa OpraHU3M
YeNl0BeKa;

JUIE O0yYaloNUXCs C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI: YMEHHE TPHUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHHUIA;
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JUISL CIIETBIX U CIA00BUAALIMX O0YYAIOIUXCS: YMEHUE UCII0Ib30BATh PEIbe(PHO-TOUECUHYIO
cucremy obo3Hauenuii JI. bpaiins ais 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOeHUS Kypca «O01as 1 HeopraHuvecKasi XMMHsD OTPaXKakoT:

c(hOpMUPOBAHHOCTb MPECTABICHUIN: O XUMUYECKOI COCTaBJISIONICH eCTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBJICHUW MPUPOJIBI, B (POPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOOUMOW I pEelIeHUS
MPAaKTUYECKUX 3aJlad M DKOJOTMYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO M
MPUPOJHOU CpPELIE;

BIIQJICHUE CHUCTEMOM XMMHUYCCKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINe
MOHATHUS (XMMUYCCKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIC OPOUTAIH aTOMOB, UOH,
MOJICKYJIa, MOJIb, MOJSIPHBIA OOBEM, BAJIEHTHOCTh, DJJICKTPOOTPUIIATEILHOCTh, CTENEHBb
OKHUCJICHUSI, XUMHYECKas CBsA3b (KOBaJEHTHAs, WOHHAs, METAJUIMYEeCKas, BOJOPOIHAs),
KpUCTA/UTMYECKas  pemérka, THUIBI XUMHUYECKHX  PEaKIUi, pPacTBOp, SJIEKTPOJIHTHI,
HEIJICKTPOJUTHI, JJICKTPOIUTHYECKAsT IUCCOIMAINS, OKHCIUTEIh, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOH peakIuu, XUMHUYECKOE PAaBHOBECHE ); TCOPUU U 3aKOHBI (TEOPHSI AIEKTPOTUTUIECKON
Juccounanuu, nepuoanueckuid 3akoH [. M. MenneneeBa, 3aKOH COXpaHEHUs MacChl BEIIECTB,
3aKOH COXpaHEHUS U TMPEBpAIlCHUs DHEPTHH NpPU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUYECKHUE 3HAHMS, JIeXKAIIHE B OCHOBE TOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBICHUU, (PAKTOIOTHYECKIE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH W OE30MaCHOM HCIOJb30BAaHUU BaXHEHITUX HEOPTaHMUYECKHX BEIIECTB B
OBITY U IPAKTHUYECKON JIEATEIHHOCTH YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUU BBISABIIATH XapaKTEpHbIC NMPU3HAKU MOHATHH, YCTaHABINBATh
HX B3aUMOCBS3b, HUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSTHUS MPU OMHCAHUM HEOPTaHUYECKUX
BEIIIECTB U UX MPEBPAICHU;

c(OPMUPOBAHHOCTh YMEHHI WCIIONB30BaTh XMMHUYECKYI0 CHMBOJHKY JJISI COCTaBJICHHS
(dbopMyn BelIeCTB U ypaBHEHUH XHMHUYECKUX PEaKIUi, CHUCTEMATHUYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHMYSCKUX BEHICCTB (yrapHblii ras,
VIJEKUCIBbIN ra3, aMMHUaK, rami€Has M3BECTb, HEralméHash W3BECTh, IMUTHEBAs COAA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONMPEAETSATh BAJICHTHOCTh M CTETICHb OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJI XUMHUYECKOM CBS3U (KOBaJCHTHAs, MOHHAS,
MeTaJuInueckasi, BOJOPOAHAs) B COCIMHEHUSIX, THI KPUCTAUIMUECKON PEHIETKU KOHKPETHOTO
BEIIECTBA (aTOMHAas, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapakTep cpeapl B BOIHBIX
pacTBOpax HEOPraHWUYECKUX COCTUHCHUI;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAAIC)KHOCTh HEOPTAaHUYECKUX BEIECTB
10 UX COCTaBY K OINpPEACTEHHOMY KIIacCy/TpynIe COeMHEHNN (MPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTepHbIE THAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU pacKphIBaTh CMBICH Mepuoanydeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTHYECKYO () YHKIINH;

chOPMUPOBAHHOCTh yYMCHHHA  XapaKTEePH30BaTh JJCKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX d1eMeHTOB 1—4 nepuoaoB Ilepuoanyeckoil cucteMbl XuMH4eCKux 3aeMenToB J1. U.
MemeneeBa, HCIONIB3YS TMOHSATHS «S-, P-, O-3JEKTPOHHBIC OPOHTAIN», «IHEPreTUUYCCKUE
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YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMsI CBOICTB XMMHMYECKUX 3JEMEHTOB U HX
COCIMHEHMI 110 IepuoaaMm u rpynnam Ilepuonuueckoi CucTeMbl XUMUYECKUX d1eMeHTOB JI. M.
MeHnpeneena;

c(OpMHUPOBAHHOCTH YMEHHH XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHUE CBOMCTBA
HEOPraHMYEeCKNX BEILECTB Pa3JInYHbIX KJIACCOB, MOATBEPXKJIaTh CYIIECTBOBAHHE I'€HETHUECKOM
CBS3M MEXJy HEOPraHMYECKMMH BELIECTBAMH C IIOMOLIbI0 YPAaBHEHMHM COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIIUi;

c(OPMHPOBAHHOCTh YMEHHS KJIacCH(UIIMPOBATH XMMHUYECKHAE PEAKIMH IO PA3TUIHBIM
IpU3HaKaM (YUCIly M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((eKTy peakiu,
W3MEHEHHUIO CTENEHE OKUCIIEHUsI 3JIEMEHTOB, 00pPaTUMOCTH PEaKIUH, YYaCTHIO KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABIATH YPAaBHEHUS PEAKIUil Pa3IMYHbIX TUIIOB, MOJHbIC
U COKpallléHHbIC YpaBHEHUs PEAKLMHA MOHHOrO OOMEHa, YUUThIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peakuuy UAYT 10 KOHLIA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOJIUTH PEAKIMH, IMOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3jIMYHbIX HEOPraHWYECKUX BEILECTB, pACIO3HABATh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOLIME B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI PacCKpPBIBATH CYIIHOCTH OKHCIIUTEIEHO-BOCCTAHOBHUTEIBHBIX
peakuuii IOCPEICTBOM COCTABIICHUS AIEKTPOHHOI0 OajaHca 3TUX PEaKLU;

c(OPMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKON peakiuuu OT
pa3NuYHbIX (PAKTOPOB; XapakTep CMELICHHs XHUMHYECKOrO pPaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aencTBus (mpunuui Jle llarense);

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh XUMHUECKUE MTPOIECCHI, JIEXKAIUE B OCHOBE
IPOMBIIIJICHHOTO TOJY4YEHUS] CEpHOM KHCIOTHI, aMMHaka, a Takke CHOpPMHUPOBAHHOCTh
MpeacTaBiIeHU 00 OOIIMX HAayYHBIX MPUHIMIAX M SKOJOTHYECKUX MpoOiIeMax XUMHYECKOrO
IIPOM3BOJICTBA,

c(OPMHUPOBAHHOCTh YMEHHH MPOBOMUTH BBIYMCICHUS C HCIOIb30BAHUEM TOHSITHA
«MaccoBasi 0l BELECTBA B pacTBOPe», OOBEMHBIX OTHOLIEHUM Tra3oB NpU XMMUYECKHUX
peaxkusix, Macchl BellecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK
00bEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKLUU BELIECTB, TEIIOBOTO A deKTa peakluu Ha OCHOBE
3aKOHOB COXPAaHEHHUS MacChl BEUIECTB, IPEBPALCHUS U COXPAHEHUSI SHEPTUU;

c(OpMHUPOBAHHOCTh YMEHUH COONIO/IaTh MPaBUjIa TMOJNB30BAHUS XMMUYECKOH MOCYIONH U
nabopaTopHBIM 000PYy/IOBaHUEM, a TAKXKE MTpaBUjIa 0OpaIeHus ¢ BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKLHUSMH 110 BBIITOJHEHUIO Ja00paTOPHBIX XUMHUYECKUX OIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBIMOJHATH XUMHUYECKUH SKCHEPUMEHT
(paznokeHue NeEpoKcuaa BOAOPOAA B NPUCYTCTBUM KaTalM3aToOpa, ONPEIEIECHUE CPENbl
PacTBOPOB BELIECTB C MTOMOIIBIO YHUBEPCATIBHOIO MHIMKATOPA, BIUSHUE PA3InYHbIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIMH, peaklud HMOHHOro OOMEHa, KaueCTBEHHbIE pEaklUU Ha
cynbdar-, kapOOHAT- U XJIOPUI-AHUOHBI, HA KaTHOH aMMOHMS, PEIIEHUE SKCHEePUMEHTAIbHBIX
3amau o Temam «Metamiel»y u «Hemeramib») B COOTBETCTBUM C MpPaBUJIAMH TEXHHUKHU
0e30macHOCTH MU OOpAICHUH C BEIIECTBaMH U J1aOOpaTOPHBIM 000PYI0BaHUEM, ITPECTABIAThH
pe3yabTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amuch YpaBHEHUN COOTBETCTBYIOIIMX
peakuuii u GopMyJIUPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAJIM3MPOBaThb XMMHUYECKYI0 HH(OpMAIMIO,
II0JIy4aEMYI0 U3 pa3HbIX UICTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKalUU, IHTepHET 1 Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBHJIA HKOJOTUYECKU 1IEJIeCO00pa3HOro
MOBEJICHUA B OBITY M TPYIOBOH [IEATEIBHOCTH B LEISAX COXPAHEHHUS CBOErO 370POBbS M
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OKpY’Karollel MPUPOJHON Cpebl, OCO3HABATHh OMACHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MBbI
OIpenenEHHBIX BEIIeCTB, MOHMUMas cMbIica mokazatens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBUIEHUS U MIPEAOTBPALICHHS UX BPEIHOIO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIE O0yYaloNUXCs C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE TPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUTSL CIICTIBIX U CITA0OBUIAIIINX OOYJAIOIIUXCS: YMEHHE UCTIONBh30BaTh PEIbePHO-TOUCTHYIO
cucremy obo3nauenuit JI. bpaiins st 3anucu XuMudeckux Gopmyi.

19



IV. TEMATUYECKOE IINTAHUPOBAHUE

106 KJIACC
KosmnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieiioB U TeM (undposrbie)
Ne n/m Kontpoiasbnsie | IlpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI pecypebi
Pa3gen 1. TeopeTnueckne 0CHOBbI OPraHMYeCKON XHMHUH
[Ipenmer oprannueckoi xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COEIMHEHUN A. 3
M. byraepona
Hroro mo pazueny 3
Pasnen 2. Yruesoaopoasl
2.1 [IpenenbHbBIE YrIeBOAOPOIBI — AJTKAHBI 2
99 HenpenenbHble yrieBoAOPOIbI: aTKEHBI, 5 1
aJIKa/IMEHBbl, aJTKUHBI
2.3 ApomaTrdecKkue yriaeBoaopOoabl 2
54 [IpuponHbie HCTOUHUKU YTIEBOJOPOAOB U 3 1
uX rnepepadboTka
Wroro mo pazneny 13
Pa3nen 3. Kuciopoacoaep:xaimue oprannyeckue coeinHeHust
3.1 Cruptel. @enon 3
3. Anpaerunpl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHbie dGupbl
3.3 YriieBoabl 3 2
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Hroro no pasaeiny

13

Pasznen 4. A3oTcoaeprkamye OpraHnyecKkue coeInHeHus

4.1 AMUHBL. AMUHOKHUCHOTEIL. benkn 3
Wroro no pazneny 3
Paspnes S. BeicokoMoJIeKyIsIpHbIE COeIMHEHU S

5.1 ITnacrmaccel. Kayayku. Bonokna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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11 KIIACC

KosunvecTBo yacos JJIEeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM ungposbie
Ne ni/mm P Kontpousnsie | IIpakTnueckne (upp )
NPOrpaMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoTbI
pecypchl
Pa3znes 1. TeopeTuyeckue OCHOBbI XUMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKkoH
11 u Ilepuonnueckas cucreMa XUMHUYECKUX 3
anemenToB M. 1. MenaeneeBa
19 Crpoenue BemecTBa. MHOroo0Opasue 4
' BEIIECTB
1.3 XHUMHYECKHE PEeaKIIUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckasi xummusi
2.1 Mertambl
2.2 Hewmeramnbt 1 1
53 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX 9
' BEIlECTB
Hroro no pazneny 17
Pasnen 3. Xumus U :KM3Hb
3.1 XHUMHS ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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V.IIOYPOYHOE IIVTAHUPOBAHHUE
10b KJIACC

KoaudecTBo 4acoB I[aTa H3YyYCHUSA 3J1eKTp0HHI)Ie

Ilnan | ®akrt uugposbIie
o0pa3oBaTe/ibHbI

e pecypchsl

Nen/m | Tema ypoka Konrtpoubnsie | [IpakTnyeckue
Bcero
padoTsI padoTbI

IIpeamer opraHu4ecKor Xumuu, eé
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE

Teopusi CTpOCHHS OpraHHUYECKHX
2 coenunennii A. M. byrnepoga, eé 1
OCHOBHBIE TOJIOKEHUS

[Ipencrasienue o KiaccupUKaIH
OpPraHWYECKUX BEILECTB.

3 Homenxkmarypa (cucremMaTiueckas) u 1
TPUBUAIBHBIC HA3BAHUA OPTaHUYCCKUX
BEILIECTB

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKHI Psif

Mertan u 3TaH — npocTeinIre
MIPEACTABUTENH AJTKAHOB

AJIKEHBI: COCTaB U CTPOEHHUE,
CBOMCTBA

OTUJIEH U NPOIUJIEH — MpocTeine
IIPEACTABUTENN AJIKEHOB

[TpakTtuyeckas pabora Nel.
8 «[lony4yeHnue STUICHA U U3YUYECHUE €TO 1 1
CBOWCTBY»
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Ankanuensl. byranuen-1,3 u
Metuinoyraauen-1,3. [lonydenue
CHHTETUYECKOTO Kay4dyKa U PE3UHBI

10

AJIKHHEBI: COCTaB X OCOOCHHOCTH
CTPOEHHUSI, TOMOJIOTUUECKUH PSII.
AleTusieH — MpoCcTeUIni
MIPEACTaBUTENh ATKHHOB

11

Brrunciienus mo ypaBHEHUIO
XMMHYECKON peaklnu

12

ApeHbl: OEH3011 U TONIYOJ.
TOKCHYHOCTBH apeHOB

13

['enetndeckas CBsI3b yrieBOAOPO/IOB,
MPUHAUISKAIINX K Pa3IUYHBIM
KJ1accam

14

[IpupoaHbie HCTOUHUKH
YIJIEBOJAOPOAOB: IPUPOAHBIN a3 u
HOMYyTHbIE HEPTAHBIE T'a3bl, HEPTH U
MIPOJIYKTHI €€ mepepadoTKu

15

[IpupoaHble NCTOUHUKH
YIJIEBOJAOPOAOB: IPUPOIHBIN a3 u
HOMYyTHBIE HEPTAHBIC T'a3bl, HEYTh U
HPOIYKTHI €€ IepepaboTKu

16

KonTtponbHas pabota o pazueny
«YTIIeBOIOP OB

17

[IpenenbHBIE OTHOATOMHBIC CITUPTHI:
METaHOJI U 3TaHoJ. BogopoaHas cBsi3b

18

MHoroaToMHbI€ CIIUPTHI:
STUJICHTJIUKOIb U TIIMLEPUH
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19

DeHOI: CTPOEHUE MOJIEKYJIBI,
buznyeckue 1 XUMHUYECKHUE CBOICTBA,
MIPUMEHEHUE

20

Anpaerunbl: hopMaibIeru U
aneraabaerun. Aneron

21

OIHOOCHOBHBIE NpeEIbHbIE
KapOOHOBBIE KUCIIOThI: MypaBbUHAS U
yKCYCHast

22

[TpakTtruueckas padora Ne2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBI»

23

CrteaprHOBas U OJICMHOBAsI KACIIOTHI,
KaK NpCACTAaBUTCIIN BBICIINUX
KapOOHOBBIX KHCIIOT

24

Mpi1a KaK COJM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIEe ACHCTBUE

25

CrnoxHble 3¢UpbI Kak MPOU3BOAHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(h)UpOB

26

Kupsl: ruponu3, npuMeHeHue,
Ouonoruueckas poiib )KUpPOB

27

VYrieBoabl: cocTaB, Kiaccuukarus.
Baxneluve npencraBuTeNu:
TII0K03a, (PpyKTO3a, caxapos3a

28

Kpaxman u nemnronosa kak
HPUPOAHBIE I1OJTUMEPHI

29

KontponbHas pabora 1o pasaeny
«Kucnopozaconepxamiue
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OpPTaHUYECKUE COCAMHECHUS/
Bcepoccuiickas mpoBepouHas padora

30

OO611ast xapakTepucTHKa
a30TCOoJIEpKAIUX OPTraHUYECKUX
coeaunenuii / Beepoccuiickas
poBepoyHas paboTa

31

AMMHBI: METUJIAMHUH U aHHJIUH

32

AMUHOKHUCIIOTHI Kak aM(OTEepHbBIE
OpraHUYECKUE COCTMHCHUS, NX
Ouonoruyeckoe 3HaueHue. IlenTumapl.
benku xak npuponHsie
BBICOKOMOJICKYJISIPHBIC COSTMHEHUS

33

OCHOBHBIC IOHATHUS XUMHUHU
BBICOKOMOJICKYJIAPHBIX COCIMHEHUI

34

OcHOBHBIE METOBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIMHEHU.
IImacTmaccel, Kay4yyKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

34

26




11 KIIACC

n/n

Tema ypoka

KoauuecTBOo 4acos

Jlara
U3y4YeHU S

Bcero

KonTtpoJubnsbie
padoThbI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTeIbHbI
e pecypchbl

XUMHYECKUN dIIEMEHT. ATOM.
DneKTpoHHas KOHPUTypalus aTOMOB

Ilepnonnueckuii 3akoH u Ilepuonuyeckas
cucTeMa XMMUYECKUX dj1eMeHToB 1. 1.
MenpeneeBa, UX CBS3b C COBPEMEHHOU
TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX AJIEMEHTOB M X
COEAVMHEHUI O TpyIIaM 1 MepUoIaM.
3HavYeHHe MePUOANYECKOrO 3aKOHA U
CHCTE€MBbI XUMHUYECKUX deMeHTOB J[.1.
MenpeneeBa B pa3BUTHN HAYKH

Crpoenue BemecTsa. XuMU4ecKas CBSI3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsA3U. BopopoaHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenens okucnenus. Bemecra
MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO
CTpOEHUS

IlonsTue o AUCTICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJIJIOUAHEIE PacTBOPBLI.
MaccoBas J0JIs1 BEIIECTBA B PaCTBOPEC

27



Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYeCKUX COEUHEHUH.
['enernueckas cBsi3b HEOPraHUUECKUX
BELIECTB, Pa3IMYHbIX KJIACCOB

Knaccugukanms XuMHUeCKIX peakuuii B
HEOPTaHUYECKOW U OPraHUYECKOU
XUMHH. 3aKOH COXPaHEHUSI MACCHI
BEILIECTB; 3aKOH COXPaHEHUs U
MIPEBPALLEHUS SHEPTUH ITPH XUMHUYECKHUX
peakumsx

CxkopocTts peakiuu. O0paTumbie
peakuyny. XMMHUYECKOE PAaBHOBECHE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOH peaKiim»

11

DJEeKTPOTUTHYECKAS TCCOINAIIHS.
[TonsiTre o BogoponHom nokasarene (pH)
pactBopa. Peakiiuu nonHoro ooMeHa.
I'maponus opraHudeckux u
HCOPraHN4Y€CKuUX BCIICCTB

12

OKuCINTENBHO-BOCCTaHOBUTEIIBHBIE
peakuuu. ITonstue 00 anekTponmnse
pacIiaBoB U pacTBOPOB COJIEH

13

KontponbHas pabora no pazaeny
«Teoperrueckrue OCHOBBI XUMUN»

14

Mertasuibl, MX IMOJIOXKEHUE B
[Teproanueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenjeneeBa u

28



0COOEHHOCTH CTpoeHUs aToMoB. O01IHe
(bu3mYecKue CBOMCTBA METAINIOB

15

CnuiaBbl METAIOB. DJIEKTPOXUMHUYECKUM
P HAaIPSDKEHUN METAJIIIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, Kadui, KalbIui,
MarHui, aJJlOMAHHAK ) U UX COSAMHCHUIN

17

XUMHYECKHE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHUN

18

XnMHUYecKrue CBOMCTBA IIMHKA, JKeJie3a U
HX COeINMHEHHUH

19

[IpakTuueckas padora Ne 2. "Pemienue
SKCIIEPUMEHTAJIBHBIX 33134 110 TEME
«Meramib»"

20

Hemerannel, nx noioxxeHue B
[Teproguueckoil cucTeMe XUMUYECKUX
anemenToB /I. 1. MenjeneeBa u
OCOOCHHOCTH CTPOEHUS aTOMOB

21

Pu3nyYeCKre CBOMCTBA HEMETAIIIOB.
ANoTponus HEeMETaIOB (Ha IpuMepe
KHCIJIOpO/JIa, Cephl, pocdopa u yriaeposa)

22

XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPbI
U UX COSTUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, pocdopa u
HUX COEIUHEHHI

24

XUMHUYECKUE CBOMCTBA yriepoaa,
KPEMHHUS 1 X COeTUHEHUI

29



25

[IpuMeHeHne BaXXHENIINX HEMETAIIOB U
HUX COeOUHEHUN

26

O0001IeHNE B CHCTEMATH3alMs 3HAHUH
o treme «Hemeramiel». Berancienns mo
YPaBHEHUSAM XMMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIEPUMEHTANIbHBIX 337124 110 TEME
"HemeTtanst"»

28

KonTponbhas pabora no remam
«Metamnel» 1 «HeMetamiby

29

Heopranuueckue u opranndeckue
KucinoTel. Heopranuueckue u
OpPraHUYECKUE OCHOBAHMS

30

AmboTepHbIe HEOpraHUYECKUE U
OpPraHUYeCKUe COCIMHEHHUS.
I'eneTnueckasi CBA3b HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB

31

Ponp xumuu B obecnieueHun
9KOJIOTUYECKOM, SHEPTreTHYECKON U
MUIIEBOM O€30MaCHOCTH, Pa3BUTUU
MEIUUHBI

32

[IpencraBienust 06 00X HAYUHBIX
MPUHIUIIAX TPOMBIIIICHHOTO TTOTYYSHUS
BaKHEHUIINX BEIIECTB

33

YenoBek B MHPEC BEHICCTB U MaTCpHUaIOB

34

XHMHS U 310pOBBE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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Jlucr koppexkunu padoyeii nporpammasl 1is 106 kiacca

Ne Ha3sanue pasaesia, TeMbl Hara [Mpuuuna KoppekTupywommue Jdara npoBenenust
n/n NMPOBEACHUSA 110 | KOPPEKTHUPOBKHU MEpPONPHUSITUSA 1o gakry
IUIAHY
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JIucr koppexkuuu padoueil mporpammael A 11 kiaacca

Ne Ha3sanue pasaesia, TeMbl Hara [Mpuuuna KoppekTupyomue Jdara npoBenenust
n/n NMPOBEACHUSA 110 | KOPPEKTHUPOBKHU MEpPONPHUSITUSA 1o gakry
IUIAHY
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[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHULUMUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE 25.02.26 19:03 (MSK)
YUYPEXXAEHUE "CPE[AHSAAS OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N24 UM.

FTEPOSl COBETCKOIO COHO3A B.J1. CABEJIbEBA" TOPOJJA CYJAKA

PECNYBJINKU KPbIM, BasunkuHa Eerenuns BnagumuposHa, AVPEKTOP
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