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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHero ooOimero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBbIX TnoNokeHn «Crtparerun pa3BuUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» 1ig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyueHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHusl CPeACTBAMU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
nporpaMme N0 XMMHUU C Y4E€TOM CHEeUU(PUKA HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJbl U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMx 1ened M MNPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSL KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyro posib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JaCTSIMU IPUMEHEHUS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTellbHasl, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
00pa30BaHUsl B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomMua  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SABIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnueckod XUMHM MOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MIPEACTABICHUS] O XUMUYECKOM CBS3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0Iero o0pa3oBaHus
TEOPETUUECKH MaTepuan M (AKTOJIOTMUECKHE CBEACHHS O BeEIlecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riyoke TIOHSATh MCTOPUYECKOE W3MEHEeHHE (YHKIMH H3TOro 3akoHa — OT
00001aroIIIei 10 OOBICHSIONMIEH U TPOTHO3UPYIOIIEH.



Enunasa cucrema 3HaHUM O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus JomnojiHgercss B kKypcax 10 um 11 xkmaccos
AJEMEHTAMH COJACPXKAHUS, UMEIOIIUMHU KYJbTYPOJOTUYECKUA W MPUKIIATHOU
XapakTtep. OTH 3HAaHUS CHOCOOCTBYIOT IOHHMAaHHUIO B3aUMOCBSI3U XUMUHU C
JpPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBS3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(MOPMAIHIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWW, PEUICHUS WHTEIUICKTYAIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1ienoM copepxanue yueOHOTo
npeaMera  «XUMHUS» — JAHHOTO  YPOBHS ~ M3YYEHUS  OPHEHTHPOBAHO  HA
dbopmMupoBaHUE Y OOYYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JJIsi TTOHUMAHMS
bunocodhckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOTO U
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHUEM, I[I03HABAEMOCTh IIPUPOAHBIX SIBJICHUW NYyTEM JSKCIEPUMEHTa U
pelieHrus TMPOTHUBOPEYMM MEXAYy HOBBIMU (paKTaMH M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUYECKUX MPOoOIieM, a
Takke MpoOJeM cOepexKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mnmaHe pemeHns 3agady BOCIWTAHUSA, PA3BUTHS W COLMAIM3ALUAU
oOyyJarommxcsi MPUHATBHIC MPOrpaMMOM MO XMMHUHU TMOJXOAbl K OINPEICICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GopMupoBaHUE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMaLK, HEOOXOIMMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKON
M UCCIIEIOBATEIbCKON NESATEIbHOCTH, 3aHUMAIONICH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeiHero odiiero oopa3oBaHus, IPH ONPEICICHUH
COAEPKATEIbHON XapaKTEPUCTUKU LEJIIEH W3y4YeHUs MNpeAMETa HaIpaBICHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAYKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOAUYECKOU TOYKH 3PEHUS TAKOM IIOJAXOJ K OIPEACICHUIO LEJIEN W3yYEHUS
MpEeIMETA SBJISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHO AaHHOW TOYKE 3pPEHUS TJIABHBIMHM LEISIMU M3YYCHUS NpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

o (opMupoBaHME CHCTEMBl XHMHYECKUX 3HAHMM KakK  BakKHeEHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU



JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

« (opMUpOBaHKE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B IPAKTHUUECKOI 1 MOBCEAHEBHON KU3HU;

¢ Ppa3BUTHE YMEHHH U CIOCOOOB JESATEIbHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30macHOro 00OpallleHus C BEIIECTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJied U 3a7a4 U3ydeHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oolmiero oopasoanus. CeroaHs B
OpernoAaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3aliy, BIIaJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOcO0aMu U
YMEHHUSIMH aKTUBHOTO TOJIYY€HHS 3HAHUN W MPUMEHEHHS WX B PEAIbHOMN KU3HU
JUISL peIICHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mnpu U3Y4EeHMHM MpeAMeTa «XUMHUS» JTOMHUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKE IENH U 33291, KaK:

ajanTaus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHITHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aroOmMXcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BUJOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, Morcka, aHaau3a U 00padoTku MHGOpPMAIIHH,
HEOOXOJUMBIX I TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEeHHbIe MH(POPMAIIMOHHBIE TEXHOJOTUH JUIS TIOMCKA M aHaln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y OOYUYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO



HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU U TPOBEJIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHUU TI00ANbHBIX MPOOIeM
PaMOHAIBHOTO MPUPOIOTNOIb30BaHMs, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0pPOBbIO, a TakKe NPUOOPETEHHS OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM s MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBJICHUSMHU.

B yuebHOM maHe cpeaHero ooOmiero oOpa3oBaHHs TMpPEAMET «XUMUS
0a30BOr0 YpOBHS BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
IPEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKOM XUMHUM

[IpenMeT opraHMYecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJYYEHUM HOBBIX BEIIECTB W MAaTepUANIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coenuHenuid A. M. bytiepoBa, e€ ocHOBHbIE 1010KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYeCKUX BelecTB. [oMonorusa, wuzomepusi. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCITMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenne o knaccupuUKalMM OpraHuyeckux BemecTB. HomeHknaTypa
OpraHUYeCKUX COEAMHEHUN (CHUCTEeMaThueckas) W TpUBUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILCHUIO OPraHUYECKUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPECHHE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHM psaa. MeraH W 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJKaHOB: (PU3WYECKHME M XUMHYECKHE CBOMCTBa
(peakuuu 3amelnieHuss U TOPEHHMs), HaXOXKJACHUE B NPUPOJE, TMOJyYeHHUE U
MPUMEHEHHUE.



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUNA psAl. DTWIECH U IPOIUJIEH —
IpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATAllUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metwnOytamueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHUYECKHE CBOMCTBa (peakuus nojaumepusauuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TPOCTEHIINNA TPEACTaBUTENh AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE H
XUMUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIYYEHUE U MPUMEHEHUE. Tomnyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsS3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIKUMHA K
Pa3INYHBIM KJIACCAM.

[IpuponHble HMCTOYHHMKH YIJIEBOAOPOAOB. [IpupomHblii Ta3 W IONMYTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaaUTHYeCKui), mnuponu3. IIpoaykTsl
nepepaboTky He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS] BEIIECTB W HUX MPEBpAIICHUI:
O3HAaKOMJIEHHE C o0pa3lamMu IUIacTMacCc, KaydyKOB M PE3MHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MoIenMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyYeHHUE ITHIICHA
Y U3Y4YEHHE €TO CBOWCTB.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kucsopoacoaep:xamue oprannyeckie coeAMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. MeETaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckne M XHUMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIOreHOBOJOPOAAMH, TOPEHHUE), NPHUMEHEHHE. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U ATaHOJIa Ha OpPraHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBHL. ODTWUICHIJUKOIbL U  TIIHULEPUH: CTPOEHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULICIOYHBIMU
MeTaJUlaMM, KaueCTBEHHas peaklus Ha MHOIOAaTOMHbIE cIHpThI). JleiicTBue Ha
opraHusM yenoBeka. [ [pumeHenune rauueprHa U 3THIIEHTJIUKOJIS.




@deHoJ: CTpOEHHME MOJEKYJbl, (U3NYECKHUe U XHUMUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpnerupl U Kemowuwvl. DopManplerua, aneTanbACTHN:  CTPOECHUE,
dusznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCICHUS W BOCCTAHOBIICHUS,
KAUECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpejeNibHbIe KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHUE CBOMCTBa (CBOMCTBA,
o0mue Uil Kiacca KUCIOT, PEaKIHsl 3TepU(pUKaIUK), TOJIyIeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. MblJ1a KaKk COJIM BBICIIMX KAPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uupoinus
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosornueckas
POJIb KHUPOB.

VYrneBoasl: cocTtaB, kiaccudukamus ~— yrieBojoB  (MOHO-, JAH- U
nosucaxapuabl). [moko3a — nmpocTedmmii MOHOCaxapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBa (B3aMMOJICUCTBHE C
ruapokcuiom Meau(ll), oxucnenue ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
nenono3spl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (THIpOJIu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEHIECTB W HMX NPEBpaIlCHUN:
IPOBEICHNE, HAOJIIOJIEHHE W ONHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcugom Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIUIIEPUHA C
ruapokcugom meau(ll)), anbaeruaoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBHE Kpaxmalia C HOJOM),
MIPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Bbluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

A3oTcoeprkaliue opraHu4ecKue COeIMHEHMS.

AMMHOKHCIIOTHI KaKk amM(OTEpHbIE OpTaHUYecKue coeauHeHus. Du3ndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHAa). buonormyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuapl.

benkun kak npuUpoaHBIE BBICOKOMOJICKYJSpHBIE coeauHeHus. llepBuunas,
BTOpPHYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCJIKU.



OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
HaOJIIOJICHUE U ONKCAHUE JIEMOHCTPALMOHHBIX OIBITOB: J€HaTypanus OEIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHMH —
MOJINMEPU3ALIS U MOJTUKOHIEHCAU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3U.

Peanusanust MeXIpeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK U NOHSITHH, SBJISIOIIUXCS CUCTEMHBIMHU JUISI OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(UuKanus, NepUOJUIYHOCTb, HAOIIOJEHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HHEPreTUUECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUUYECKHE IpENapaTsl, MaTEPHAIIbI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil snaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOJAYPOBHU. ATOMHBIE OpOUTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.



[lepnognueckuil 3akoH U Ilepuoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b nepuogndyeckoro 3akona u Ilepmoamyeckoil CucTemsl
xumuueckux aiemeHtoB JI. Y. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TIEPHUOIaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KOBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICGHTHOM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiii). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonstue o nucnepcHbx cucreMax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUM. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckas — peakuusa. Kimaccupukanuss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XHWMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTponauTryeckas aucconuanus. CybHBIC U caa0bie 2JIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «Ilepuoanueckas cucteMa XuMUYeCKux 3yeMmeHToB [[. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJa B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pPEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHYECKON PEAKLIUI.

PacuéTHrble 3amaun.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACU€Thl C HCIOJIB30BAHUEM IIOHATUSA «MACCOBAs
JIOJIS1 BELIECTBAY.



Heopranuuyeckasi xumusi

Hemerannel. Ilomoxxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMHYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpyMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COCUHEHH.

Meramnel. 1lonoxenne meramnoB B [leprnonnueckon cucremMe XMMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme gusnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSHKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

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

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
M3YUYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHHWE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHUSA C PacTBOpaMU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHble 3anaumn.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, SHEPTeTUUECKON W THIICBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYE€HUS BaXKHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHUILINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIMOHHbIE MAaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpATbHbBIC
yaoOpeHus.

XuMHST U 30pOBBE YEJIOBEKA: MPAaBWJIAa HCIOJb30BAHUA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO WCIIONIB30BAHMS TIPEMapaToB OBITOBOW XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.



Peanuzanusi  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyYCHUH  OOmer u
HEOpraHu4ecKor XuMuu B 11 Kiacce OCyIIeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TOHATUH, SBISIOLIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTb, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.

@du3uKa: MaTepus, SHEPTUs, MAacca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HUOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUe BEIMYUHBI U €IUHUIIBI WX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, OJKOCHCTeMa, Owocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
pECYPCHI.

TexHonorus: XuMuU4YeCcKasi MPOMBIIUIEHHOCTb, METAJUTyPTHs, MPOU3BOIACTBO
CTPOUTEIBHBIX MATEPUAIIOB, CEIBCKOXO35IMCTBEHHOE ITPOMU3BOJCTBO, ITHILECBAS
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASA MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMHWNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTarTaM OCBOCHUS
oOy4YarolmMuMHUCs TporpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKHU TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHErO
o011iero oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTPEICIICHHIO;

HaJIMY1E MOTHUBAIIMH K O0YyUCHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;



TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIMxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMHU, MPUCYIIMMH IEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHUS IpeaMeTa «XHUMHS» JOCTUTalOTCSA B
CAMHCTBE Y4YEOHOW M BOCHHUTATEIBHOW JCSATENBHOCTHU B COOTBETCTBHH C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU I[€HHOCTSMHU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATBIMA B OOLIECTBE
HOPMAaMM W  TOpPaBWIAMH  [OBEIEHUSA,  CIOCOOCTBYIOUIMMH  MpoLeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOyuyaroluxcs Mo peajin3aliyi NIPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YUCIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOMMUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MIPABONOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESITENbHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4E€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HAacCJeIHI0
OTE€YECTBEHHON XUMUH;

YBOXEHUsI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAYKU €CTh PE3yIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UMHTEpeCAa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOLIEM
aHalin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;



TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE NOCIEACTBUU 3THUX
MIOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0pOoBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOMIO/IeHNsT TIpaBWiI O€30MMacHOTO OOpaleHusi C BEmecTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUNA W HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHUYECKUX 3a]ay
COI[MAILHOM HAMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

UWHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOoGeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYATbHON TpPaeKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

HKOJIOTUYECKHU 11€JI€CO00Pa3HOT0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CpEbI;

OCO3HaHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPHUATUS JEWUCTBUH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOTHON Ccpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSTHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHCTBUM U MPEIOTBPAIATh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIICHUS, YKOJOTUUECKON KYJIBTYPHI,
OTbITa NeATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH H YyMEHHUS AaKTHUBHO TMPOTUBOCTOSATH UACOJOTUU
xemodoOuu;



7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHMMAaHUA CHenu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GbopMUPOBaHNN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU LIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYKAIOIIEM MUpE Kak O €IMHCTBE MPUPOJbl U YEJOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu MpoOJeM COXpaHECHHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH JUISI  COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIA B
CO37IaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpHI, PEIICHUH I100aIbHBIX MpobiieM
YCTOMYMBOIO Pa3BUTHUS YETOBEYECTBA — CHIPHEBOM, HHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PAa3BUTHH MEIULMHBI, OOECHEYEHUH YCIOBUN
YCHEIIHOTO TpyJa W HKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMbl€ 3HAHUS JJIs aHAJu3a U OOBSCHEHUS SBJIICHUI OKPYKAIOIIEr0o MUpPA U
IMPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYECHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS JJIs
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EeATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO |
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

HWHTEpeca K 0COOECHHOCTSAM TpyJa B pazinyHbIX cepax npodhecCuoHATbHOM

JESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHpa M CIEeOU(PHUKYy METOJO0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbI (PakKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHNE, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);



YHUBCPCAJILHBIC y‘ie6HI>IC ﬂCﬁCTBHH (HOSHaBaTeJIBHble, KOMMYHUKATUBHEIC,

peryJsTUBHBIE), obecrieynBaroIIe dbopMupoBaHue byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAIEHOW KOMITETEHITUN 00YyYarOIIXCs;
CIOCOOHOCTD OOyJarOIIIXCS WCITIOJIb30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICHCTBUSIMU.

OBJaaaenne YHHBEpPCATbHBIMHA yueOHbIMH NMo3HABaTeJIbHBIMHU
NEeUCTBUSMMU:

1) 6a30Bble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACsATh LEJNU JEeITECIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH UX B3aWMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JI1 OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIacCU(PUKAIIMU BEIICCTB M
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXIAeHUS (MHIYKTUBHbIC, JCIYKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOCIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmysia, ypaBHECHHE XHMHYCCKOU
peaKkIuyu — TPU PEIICHUU Y4YeOHBIX IT03HABATENIPHBIX W TPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaxKLuii;

dbopMyIUpOBATH IS U 33/1a4d UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMHUPOBAHKS THIIOTE3bI MO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMbBIX CYXICHUI;



BJIAJCTh HABBIKAMHU CAMOCTOSTEIBHOIO IIJIAHUPOBAHUS M IIPOBEICHMUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOZOM
IpoLecca, CaMOCTOATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTHU PE3yIbTAaTOB UCCIICIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
JESTEIIBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEUIeHUS MPaKTUYECKUX 3a/ad, NOPUMEHEHHUIO pa3IMYHbIX
METO/I0B [TO3HAHHS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOIYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIIPaBOYHbIE HOCOOWUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOJUMOW [UIsl BBINOJIHEHHUA YYEOHBIX 3aaay
OIPEIEIIEHHOTO TUIIA;

npUOOpETaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMyIIbl, aO00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJIS,THOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJlora W/Wiu
JUCKYCCUM,  BBICKa3blBaTh  HJE€H, (GOPMYyJIHpPOBaThb CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHUS NPEJI0KEHHOM 3a/1a4H;

BBICTYNATh C MpE3eHTalUell pe3yJbTaTOB IO3HABATENBHOW JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3alui y4eOHOro MpoekTa u (popMyarpoBaTh BHIBOJbI
10 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATENbHOCTh, ONpenessid €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii  aJrOpUT™M JAEUCTBUN IpHU



BBINIOJIHEHUHU YYEOHBIX U HCCJEN0BATENbCKUX 3ajad, BbIOUpaTh Haubojee
3G deKTUBHBIN croco0 HMX pemieHuss ¢ y4€TOM TOJyYeHHs] HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

C()OPMUPOBAHHOCTb  MPEACTABICHUH O XUMHUYECKOM  COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHPA, POJIM XUMHHM B TIO3HAHWM SIBJICHUMN
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(yHKIHMOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM AJI pEIIeHUS] IPAKTUYECKUX 3a7a
U 9KOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJHOU
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH DJJIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEépHyTas M COKpallEHHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAbHAs TpYIIa,
paguKall, U30MEPHUsI, U30MEPBI, TOMOJIOTHUECKAN P, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHUCJIOPOJA, U a30TCOAEpXKalue COCIUHEHUSA, MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IMOHUMAHUSA NPUYMHHOCTU M CUCTEMHOCTHM XHUMHUYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCHOJIb30BAaHWU BAXKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY H
IIPAKTUYECKOMN AEATEIBHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHUW BBISIBISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS NPU
ONMCAHNU COCTaBa, CTPOCHHUs U MPEBPALCHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
bopMya OpraHMYEeCKMX BELIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHUYECKUX BELIECTB I WUIKOCTPALUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS,



c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpPIKaIIUe
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cucremarniueckod HomeHkiarype (IUPAC), a Takke NmpuUBOAUTH TpHUBHUATLHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYEeCKUX BEUIECTB (ITUJICH, MPOINUIICH, AalleTHJICH,
ATWICHIJIMKONb, TNHIEpUH, (eHos, (hopMalbIerul], aleTaabIerujl, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(hOPMHPOBAHHOCTh, YMEHHS OINPEACISITh BHAB XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAHOJ, STAHOJ, STUJICHIJHUKOJIb,
TIUIEpUH, (EHOM, aleTalbACTH]l, MypaBbUHAasi M YKCYCHasi KHUCJIOTHI, TJIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepabOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCT, YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHCTEMOM 3HAHMM OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHUH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Ui TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJIia MOJIH30BAHUS XUMUYECKOU
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINOJHATh XUMHUYECKHM
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB MMPU HarpeBaHUH, NOJTyUEHUE



OTUJIEHA W U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEILECTB, JeHaTypalusi OCKOB MpU HArpeBaHMM, I[BETHHIE pEaKIMu OEIKOB) B
COOTBETCTBHUM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYJOBAaHHEM, MPEACTABISATH PpPE3YyJbTATh
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1EJIeCO00pa3HOro TMOBEICHUS B OBITY M TPYJIOBOM JIE€ATENBHOCTH B IEJIAX
COXpPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMaCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIICHUSI W TMPENOTBPAlICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBbIX M CHA0OBHUIASIIMX OOYYaIOIIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEelIeHUs MPAKTUYECKUX 3a71a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO M IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralONIUe MOHATHS (XUMUYECKHI 3JIEMEHT, aToM, W30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKHUCIICHUSI, XUMUYECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHYECKON peakIuu, XMMHYECKOE PAaBHOBECHE); TCOPHMHU M 3aKOHBI (TeopHus



AJIEKTPOJIUTUYECKONU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS dHEPTrUn
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHUYECKME 3HAHUS, JICKAINIME B OCHOBE ITOHHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCTIOJIb30BAHUN BAXKHEHIIINX HEOPTraHUYECKUX
BEILECTB B OBITY U MIPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCT, YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS MPH
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUM  XHUMHYECKUX  pPEaKIUH,
cuctematuieckyto HoMmeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIbHBIX
HEOPTraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OIPEACNIATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METATMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJICKYJIApHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHABJINBATh MPUHAJIC)KHOCTD
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAIIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOANYECcKOoro 3akoHa [l.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTeMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW, OOBSICHSITH
3aKOHOMEPHOCTHA M3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB U MX COCIUHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY



abdexTy peakuuy, U3MEHEHHUIO CTENEHEH OKHUCICHMS 3JEeMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUi pa3IUUHbIX
THUIIOB, TIOJTHBIE W COKpPAIEHHBIC YPABHEHUSI PEAKIIM HOHHOTO OOMEHA, YUUTHIBas
YCIIOBUS, PU KOTOPBIX 3TU PEAKIMH UIYT O KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX
BEIIIECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKPBIBATh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUHN OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHUECKOH
pPEaKIuu OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMHIECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aeiicTeus (nmpunuui Jle [larense);

c(hOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JeKalle B OCHOBE MPOMBINIJIEHHOTO TOJYYEHHUS CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMUYECKUX PEaKIUIX, MacChl BEIIECTBA UM 00BEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3 (dekTa peaknun Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEIIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOoCyIol U J1TabOpaTOPHBIM O0OpPYJAOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBITIOJHATH XUMHYECKHM
HKCIIEPUMEHT (pa3jioKeHUEe TMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpe/eNIeCHNEe CpPEeAbl PAacTBOPOB BEIHIECTB C TIOMOMIBIO YHUBEPCAIHLHOTO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW pPEaKIIvH,
peakinuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIIEHHUE SKCICPUMEHTAIBHBIX 3a7a4 I10
TemaM «MeTamiey U «HemeTannbsl») B COOTBETCTBHHM C MpaBWJIAMHU TEXHUKH
0e30MacHOCTH MIPU OOpAIlEHNH C BEIIECTBAMHU U JJAOOPATOPHBIM 000pYA0BaHUEM,
NPECTaBISITh PE3yJIbTaThl XUMHYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;



C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
UHpOpMAIMIO, TOJYyYaeMyH M3 pa3HbIX MCTOYHMKOB (CpPEICTBa MacCOBOU
KOMMYHHUKaIu, UHTEpHET U Ipyrux);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 370pPOBbsl M OKPYKAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OIaCHOCTh BO3/EUCTBUS HA JKHMBBIE OPraHU3MBI OIIPEIEIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax cHocoObl YMEHBIICHUS H
IPEIOTBPAIICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTAaHU3M UEJIOBEKa,

Ui 00y4arouIMXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XMMUYECKHUX

dbopmy.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

HaunmeHnoBanue

Ne (uudpossbie)
pa3esioB H TeM Konrpoabnbsie IIpakrunuyeckue

n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMbl padoThI padoThI

pecypcsl

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHUH

IIpeamer

OPraHUYEeCKOU

xuMmuu. Teopus

1.1  crpoenus 3

OpraHUYECKUX

coeuHEHUN A.

M. bytneposa

Hroro no paszneny 3

Pazpnen 2. Yraesomnopoast

IIpenenbubie
2.1 YII€BOIOPOIbI 2
— aJIKaHbI
Henpenenbusie
yIJIEBOAOPOABI:
2.2 aJIKCHBI, 6 1
QJIKaTUCHBI,
QJIKUHBI

2.3 = Apomaruyeckue 2




YII€BOIOPOABI

IIpuponHsie

VCTOYHUKU
24 YTJIEBOJOPOOB
U UX

nepepadoTka

Hroro no pazneny

13

Pa3znen 3. Kuciiopoacoaepsxammue opranuyecKkue coe{uHeHus

3.1 Cruptel. denon 3
AJLIEruaml.
KapbonoBsie
3.2 KHCJIOTBI. 7 1
CroxHbie
UpHI
3.3 VYriaeBoasl 3 1
Utoro no pazneny 13
Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus
AMUHBL.
4.1 AMHHOKUCIIOTHI. 3
benku
Wroro mo pazneny 3
Pa3znea S. BbicokoMoJIeKyJ/JISIpHbIE COeINHECHUS
ILmactmaccer.
5.1 Kayuyku. 2
Bousiokna
Hroro no paszneny 2
OBIIEE
KOJIMYECTBO
34 2 2
YACOB IIO
[MTPOIT'PAMME
11 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3ieiioB U TeM Kourpoabuble IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NpPOrpamMMbl padoThI padoThI
pecypchl

Pasznea 1. Teoperuueckue 0CHOBbI XUMUH

Crpoenne
aTOMOB.

1.1 .
[Tepuonnueckuii

3aKOH U




Ilepnonnueckas
cucTema
XUMHUYECKHUX
anemeHToB /[. U.

Meneneena
Crpoenue
BEILIECTBA.
1.2 4
MHoroo6pa3ue
BEILIECTB
13 XuMHUecKue 6 1 1
peakuuu
Uroro mo pazneny 13
Pa3nea 2. Heopranuyeckasi xumust
2.1 Mertasmibl 6 1
2.2 Hemeranst 9 1 1
CBs3b
53 HEOPraHUYECKUX 5
1 OpPraHUYEeCKHUX
BELIECTB
Hroro no pazneny 17
Paznea 3. Xumus u xKu3Hb
3.1 ‘ XUMUS U )KU3Hb 4
Uroro no pazneny 4
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 3
[TPOI'PAMME
MOYPOYHOE IIVIAHUPOBAHHUE
10 KUIIACC
N KosmmmuecTBo yacos Jata DJIeKTPOHHbIE
uugposbie
n/  Tema ypoka Bcer Konrtpoasn IIpakrnyec  u3ydeH
oOpa3oBareJib
1| 0 ble pa0oTbl | Kue padoTbl  Ms
HbIE PecypChl
IIpeamer
OpraHNYeCKOu
1 XUMUH, €€ 1
BO3HUKHOBEHUE,
pa3BuTHE U
3HA4YECHHE
5 Teopus crpoeHus 1

OpTraHUYCCKUX




coenquHeHuit A. M.
byrneposa, e€
OCHOBHBIE
MOJIOKCHUS
IIpencrasnenue o
Kiaccuukanum
OpraHUYECKUX
BEIIECTB.
Homenkmnarypa
(cucremaTtuyueckas)
U TPUBHAJILHBIC
HA3BaHUSA
OpPTraHUYeCKUX
BEIIECCTB

AnkaHbl: coCTaB U
CTpOEHHUE,
TOMOJIOTHYECKHM
pAn

MertaH u 3TaH —
IIpOCTENIINE
MPEACTABUTEITN
aJIKaHOB

AJKeHBI: cOCTaB U
CTPOCHHC, CBOMCTBaA

OTUIIEH U IPOIUIIEH
— mpocTeume
IpeJICTaBUTENN
AJIKEHOB
[IpakTnueckas
pabota Ne 1.
«lomyuenue
JTUJIEHA U U3y4EHUE
€ro CBOMCTB»

AJnKagneHsl.
byranuen-1,3 u
MeTImI0yTaauen-1,3.
[Tonyuenune
CHHTETHUYECKOTO
KaydyKa U pe3UHbI

10

AJKWHEL COCTaB B
0COOEHHOCTH
CTPOEHHUS,
TOMOJIOTHYECKHUI
psan. AueTuneH —
MPOCTEUIIIAIN




11

MIPEICTaBUTEND
ATKUHOB
Breraucnenus mo
YPaBHEHUIO
XUMHUYECKOH
peakuu

12

13

ApeHbl: 6eH301 1
TOJTYOJI.
ToKCUYHOCTH
apeHoB
I'eneTnueckas CBA3b
YTJIEBOJOPOOB,
MPUHAISKALTUX K
Pa3IMYHBIM KJlaccam

14

[Tpuponnsie
UCTOYHUKHU
YTJI€BOAOPOAOB:
IIPUPOJHBIN ra3 u
MIOITyTHBIC
HE(TSHBIE Ta3bl,
HE(PTH U TPOLYKTHI
e€ mepepaboTKu

15

[Tpuponnsie
UCTOYHUKHU
YTJI€BOAOPOAOB:
HOPUPOIHBIH ra3 u
MOIMYTHBIE
He(TSAHBIE ra3bl,
He(Th U MPOTYKTHI
e€ mepepaboTKu

16

KonTponbHas
paborta 1o pazneny
«YTIIeBOJIOPOJIBI»

17

IIpenenbubie
OJIHOATOMHBIE
CIIUPTBI: METAHOJ U
ATaHOIL
Bonopoanas cBs3b

18

19

MHoroaroMHbIe
CIIAPTHI:
STUJICHTIUKOIb U
TUIEPUH
DeHOo: CTpOEHUE
MOJIEKYJIBI,
buznueckue u




20

XUMHYECKHE
CBOMCTBA,
MIPUMEHEHUE
AJnbnerupr:
dbopManbaerua u
areTaabIeru.
AneToH

21

OIHOOCHOBHEIE
npeeiIbHbIC
KapOOHOBBIE
KUCJIOTHL:
MypaBbUHAS U
YKCYCHast

22

23

[IpakTnueckas
pabota Ne 2.
«CBolicTBa
pacTBopa YKCyCHOU
KHCJIOTBD»
CreapuHoBas u
0JICUHOBAsI
KHCJIOTBI, KaK
MpeICTaBUTENN
BBICIIIUX
KapOOHOBBIX KUCIIOT

24

25

26

Mblia kak conu
BBICIIIUX
KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe
JIECTBUE
CrnosxHble 3¢upsl
KaK MPOU3BOIHbBIE
KapOOHOBBIX
kucnot. ['maponus
CIIOKHBIX 2(PUpPOB
Kupsr: tunponus,
MPUMCHEHHE,
Ouosiornueckas
POJTb KHUPOB

27

28

VrieBodsl: COCTaB,
KJaccupuKarus.
Baxuerimue
MPEACTABUTENH:
TJIF0KO3a, PpyKTO3a,
caxaposa

Kpaxman un




29

LIEJUTI0JI03a KaK
OPUPOIHbIE
HOJIUMEPBI
Konrtponbnas
pabora o pazaeny
«Kucnopozaconepxka
1€ OpraHu4ecKue
COETUHEHUS

30

31

AMMWHEL: METUIIAMHUH
Y aHUJIUH
AMHMHOKHCIIOTHI KaK
amQoTepHbIe
OpraHHYECKUE
COEIMHEHMS, X
OHOJIOTUYECKOE
3Hauenue. [lenTuasl

32

33

benku xak
MIPUPOTHBIC
BBICOKOMOJIEKYJISIPH
bI€ COEIUHEHUS
OCHOBHBIE TTOHATHUSI
XUMHHU
BBICOKOMOJIEKYJISIPH
BIX COETUHEHUHN

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUH.
IInacTmaccsr,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

11 KJIACC

Ne
n/
n

Tema ypoka

34 2 2

KoauuecTBO 4acoB
Jlara

Bce Konrpoabn IIpakrnuec u3yYeH
ro ble padoThl  KHe padoThl  HsA

DJIeKTPOHHbIE
uudposbie
oOpa3oBareJib
Hble pecypchl

XUMHYECKUI
3JIEMEHT. ATOM.
DNeKTpOHHAs
KOH(Urypauus
aTOMOB




Ilepuonnueckuii
3aKOH U
Ilepronnueckas
CHUCTEMa XUMUYECKUX
anemenTtoB /. U.
Menneneena, nx
CBSI3b C COBPEMEHHOMN
TEOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
XUMUYECKHUX
AJIEMEHTOB U UX
COEIMHEHUHN I10
rpyIIaM U MEePUOIaM.
3HayeHue
MEPUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKHUX
anemenTtoB J[.1.
MenpeneeBa B
pPa3BUTHHU HAYKH

CTpoeHue BellecTBa.
Xumudeckas CBsI3b,
e€ BHIbI; MCXaHU3MBI
00paszoBaHMs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b
BanenTHOCTS.
ONEeKTPOOTPULIATENbH
octb. CTeneHb
OKHCJICHHS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsarue o
JIUCTIEPCHBIX
cucteMax. McTuHHEBIC
1 KOJUIOUTHEIC
pacTBOpbl. MaccoBas
JIOJIS BEIIECCTBA B
pactBope
Knaccudukanus u
HOMEHKJIaTypa




HEOPTaHUYECKUX
COCIUHCHMI.
I"'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbIX
KJ1aCcCOB

Knaccudukanmst
XUMHUYECKHUX PEeaKIIHii
B HEOPraHUYECKOH U
OPraHUuYeCKOu
XUMUH. 3aKOH
COXpPaHEHHSI MaCChI
BELIECTB; 3aKOH
COXpaHEeHHUs U
MpeBpaICHUS
SHEPTUU Mpu
XUMHYECKHUX
peaxIusIx

CxopocTb peaxkiuu.
OOpaTumble peakiuu.
XHUMHYECKOE
paBHOBecHE

10

11

[TpakTrueckas pabota
Ne 1. «Bnusgaune
pa3IU4YHBIX (DAKTOPOB
Ha CKOPOCTh
XUMHYECKOH
peaKIum»
DNEeKTPOTUTHIECKAS
JIACCOLMAIHS.
ITonsaTue o
BOJIOPOJTHOM
nokazarene (pH)
pactBopa. Peakiuu
HOHHOT'0 OOMEHa.
I'maponus
OpPTaHHYECKUX H
HEOPTaHHYECKUX
BEILIECTB

12

OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu. [Tonstre 00
AIEKTPOIIHU3E
pacIuiaBoB u
pacTBOPOB coJieit




13

14

KonTtponsHas pabora
1o pazjaeiny
«Teopernueckue
OCHOBBI XUMHUH)»
Mertamisl, ux
MIOJIOXKEHHUE B
ITepuoanueckoit
CHUCTEME XUMUYECKUX
snemenToB . U.
MenpeneeBa u
0COOEHHOCTH
CTPOEHHUSI ATOMOB.
Oo6mue puznueckue
CBOMCTBa METAJLIOB

15

16

CruiaBbl METaJIOB.
DIIEKTPOXUMUYECKUI
PAIl HANPsSHKEHU N
METaJUIOB
XuMHYECKue
CBOMCTBA BAXKHEHUIIINX
METaJIJIOB (HAaTpU,
KaJIni, KaJIbIIHH,
MarHui, aJJlOMUHUIN)
U UX COCIUHEHUN

17

18

XUMHYECKHE
CBOICTBa Xpoma,
MeIu U BX
COCIMHEHN N
XuMuyeckue
CBOMCTBA IIMHKA,
JKene3a U ux
COE€IUHEHUI

19

20

[TpakTiueckas pabota
Ne 2. "Pemenne
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 10 TeME
«Metamis»"
Hewmeramier, nx
MOJIOXKCHHUE B
Ilepronnueckon
CHCTEME XUMHYCCKUX
anemeHToB /l. U.
Menpaeneena u
0COOEHHOCTH
CTPOCHHUSI aTOMOB




21

dusnueckue
CBOMCTBA
HEMETaJJIOB.
Amnotponus
HEMeTaJuIoB (Ha
npuMepe KUCIIOpoia,
cepsl, hocopa u
yriiepojia)

22

23

Xumudgeckue
CBOICTBA I'aJIOr¢HOB,
Cephbl U UX
COCIUHCHHI
XUMUYECKUE
CBOMCTBA a30Ta,
docodpa u ux
COCIMHEHUN

24

25

XUMHYECKHE
CBOMCTBA yIiIepoa,
KPEMHHUSI I UX
COCIUHCHHI
[Ipumenenne
BaKHEHIIINX
HEMETAJIJIOB U X
COCIMHEHUN

26

O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHUH 110 TEME
«HemeTamis».
Brerancnenus mo
YpaBHEHUSAM
XUMUYECKUX PeaKui
U TEPMOXUMHUYECKHE
pacy€Thl

27

[TpakTiueckas pabota
Ne 3. «Pemenue
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 10 TeME
"HemeTamnsr"»

28

29

KonTtponsHas pabora
10 TeMaM
«MeTanae» U
«HemeTtammnny
Heopranunueckue u
OpraHUYeCcCKHe
KHCJIOTEI.




30

31

32

Heoprannueckue u
OpTaHHYECKUe
OCHOBaHUS
AmdorepHbie
HEOpPTaHWYECKUEC U
OpraHUYECKHE
COCAUHCHMSL.
I'enernueckas CBsI3b
HEOPTraHUYECKHUX U
OpPTaHUYECKHUX
BCILICCTB

Ponp xumuu B
obecreueHun
9KOJIOTHYECKOH,
SHEPIreTHYECKOU U
UIIEBOU
0€e30I1aCHOCTH,
Pa3BUTHH MEIUITHBI
[IpencraBnenus 00
00LIMX HAayYHBIX
MIPUHITATIAX
MPOMBIIIUICHHOTO
MOJTyYeHUs
BOKHCHIIINX BEILIECTB

33

34

Yenosek B Mupe
BEILECTB U
MaTepHUaliOB
XuMUs 1 310pOBbE
YyeJoBeKa

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacc/ I'abpuensia O.C., OO1IEecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M3aaTenbCTBO
«IIpocsemenue»

[Ma6puensa O.C. Xumus 10 krace 6a3oBbiit ypoBenb M. JIpoda 2019

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Acadber C.B. Ypoku xumMuu ¢ IpuMeHEHHUEM HH(POPMAITMOHHBIX TEXHOJIOTHHA M.
['no6yc 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OoOpazoBatenbubiii HeHTp "[lapamuTa" Bugeomarepuansl 151 ypOKOB XUMHUH.

[Iporpamma paccMOTpeHa Ha 3acelaHMH Teaarormueckoro cometa KameTrckoro
MO’KapHO-CIacaTeIbHOTO Kopiyca oT «22» uroHs 2023 romxa, mpotokon Ne 11.



