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MNOACHUTEJIbBHASA 3AIINCKA

[IporpammMa 1O XWMHUU HAa YypOBHE CpEIHETO O0O0Iero o0pa3oBaHUs
pa3zpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeOoBaHM K pe3ysibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero oOIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B  DeaepaibHOM  rOCyAapCTBEHHOM
obpazoBarenbHoM ctangapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanuu, peaTM3yOIMUX OCHOBHBIE O0pa3oBaTelIbHBIE MPOTPaMMBI, U
OCHOBHBIX TMoONoXkeHUuHM «CrpaTreruu pa3BUTHs BocnuTaHuss B Poccuiickoit
Oepnepanuu Ha niepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1eit ctparerun oOy4eHMsl, BOCIIUTAHUS U Pa3BUTHS 00YyYaIOLIUXCS CPECTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbeie TnosiokeHuss ®I'OC COO o B3auMOOOYCIIOBIECHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OOy4YeHUsS W TPEOOBAaHWI K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHYECKOE o0Opa3oBanue, M0JIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)KHT 3aBEPIIAIOIIAM JTAllOM peaM3alv  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUYEBBIX IICHHOCTEH, TMPHUCYIIHX
IIEJIOCTHONH CHCTEME XUMHUYECKOrOo oOOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3MI0POBBI0 WM TPHUPOAHOW cpeae. Peammsyercs Xummueckoe oOpa30BaHUE
oOydJaronmxcsi Ha YPOBHE CPEIHEro OOIero oOpa3oBaHUs CPEACTBAMHU YIEOHOTO
npeaMeTa «XHUMHsD», COJEpXKAHUE M TOCTPOCHHE KOTOPOTO OIpEJEieHbl B
nporpaMme MO0 XHMHUHM C YYETOM CHelU(PUKH HAyKH XUMHHM, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Y4ETOM
o0mux Tmened W NPHUHIMIOB, XapPaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE IEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOIeM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYIMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
TpyJa M XKHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XUMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHUE
r100anbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHsI YEIOBEYECTBA — CHIPHEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIHUIAMH CPEIHEro OOIIero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kimaccel, 0a30BbIN YPOBEHb
U3Yy4EHHUsI) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOILEKYIbTYPHYIO NOATOTOBKY
oOy4Jamomuxcs, HEOOXOAMMYK UM i1 BbIPAOOTKM MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA, MPOJOJDKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBngomiuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmias M HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0A30BOM HAyKH: cCHCTEMa
3HAHHWW MO HEOPTaHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW W3 OONICH XWMUW) U
OpraHn4eckon xumuu. GOpMUPOBAHNWE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0ecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0 MHOIoo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crtpykrypa copepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOpMHpOBaHA B MPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Yy4YEHHIO Y4eOHOro marepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpEJICTaBICHU O CTpoeHHH BemecTB. CBeleHUs 00 H3ydaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB JO CIOMXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEOUHEHHNM. B Kypce OpraHnyecKoM XUMHH IIOJIy4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMHUECKOU PEAKIINH.

[Tox HOBBIM yrJOM 3peHHs B IHpeaMmere «XuMmus» 0a30BOro YpOBHS
paccMaTpWBAaeTCs H3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudyeckas
XUMHSD) OOYyYaroIIMMCS TPEAOCTABISIETCS. BO3MOYKHOCTh OCO3HAThb 3HAYEHME
NEPUOANYECKOTIO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKUX IO3ULIMM,



rIyoke TMOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01IaroIeit 10 0ObACHSIOMEN U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX U MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
AIIEMEHTAMHU COJACPKaHHs, WUMEIOUUMH KYJIbTYPOJOTUYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEJILHONW W TMPAKTHUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAaThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUSI 3HAHUM, pEIIEHUS HWHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yd4eOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS] OPUEHTHPOBAHO  Ha
dbopMupoBaHrue y 0OOYyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJISi TOHWMaHUS
dunocopckux uued, Takux Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro M
OpraHUYEeCKOrO0 MUupa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTbh MPUPOJHBIX SIBJICHUH MNYTEM DOKCHEPUMEHTA U
pelieHusT MPOTUBOPEYMH MEXKAYy HOBBIMU (akTaMH UM  TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU 3KOJIOTUYECKUX IpobdiieM, a
Takxe MpoOJieM cOepexEeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUIA U MaTepPUAJIOB.

B nmane pemenus 3anad  BOCHUTAaHUS, pPa3BUTHUA U COLMAIM3aLUU
00y4JaImuXcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMPEICICHUIO
COJIep’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUN, HUMEOIIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACATENBHOCTU: PpEIICHUS TNpoOsieM, TOHUCKA, aHaau3a M
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJE0BATEeNIbCKON JEATENIbHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenojiaBaHMs XUMUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHusl, PU ONPEACIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKHU LeJNeld HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH YE€JOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOJMYECKOW TOYKHU 3PEHHUs TAaKOM MOJAXOJ K OIpPEACNICHUIO Ielied H3y4deHUus
peaMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3Y4Y€HHUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHYECKHX 3HAHUM KaK BakHEHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIIYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHME SI3bIKa HAayKH, YCBOCHUE M NOHHMAHME CYLIHOCTH JOCTYIIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHHE C HUCTOpUEH
UX Pa3BUTUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX IMO3HAHUS
BEIIECTB M XUMHYECKHX pEakuuid, HEOOXOTUMBIX [UIsI TPUOOpETEHUs
YMEHUN OpUEHTHUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHM,
MMEIOIIHUX MECTO B IIPUPOJIE, B TPAKTUYECKON U NIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO OJKCIEpUMEHTa, COOJIIOJEHUEM  MPaBUI
6e30macHOr0 O0paIIeHUs ¢ BEIECTBAMH.

Hapsay ¢ atumMm, cozmepkaTesbHas XapaKTepUCTUKA LeJIeH U 3a/1a4 U3y4eHUs
IIPpEIMETA B IIPOrpamMMme 10 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEpKaHHUd OOydeHHUs, OPUEHTUPOBAHHOM Ha
IOJIFOTOBKY BBIIYCKHHKa 00I1€00pa30BaTEIbHON OpraHM3allM, BIAJCIOIIETO0 HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHUSMH aKTUBHOTO IMOJIYYEHHUS! 3HAHUN M IPUMEHEHUS UX B PEAIbHOU KU3HU
JUISl pELIEHUS TPAaKTUYECKHX 3a/1ay.

B cBA3M ¢ 3TMM INpu H3ydeHHH IpeaMera «XUMHUS» JOMHUHHUPYIOLIEEe
3HAYEHUE NMPUOOPETAIOT TAKUE LIEIH U 33]1a4M, KaK:

amanranusi o0y4aronmxcsi K yCJIOBUSM JTMHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
¢opMupOBaHHE  UHTEIUICKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
pEeLICHUI B KOHKPETHBIX XU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELICCTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHre y OOy4aroOmMXCA KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEPCAIBHOE 3HAYEHHUE IS PA3JIMYHBbIX BHJIOB
JESATEIbHOCTH: PElIeHus Mpo0seM, IIOUCKa, aHalln3a U 00paboTKU MH(pOpMaLuy,
HEOOXOJUMBIX Ui NPUOOPETEHMsI OIbITa JAEATEIBbHOCTH, KOTOpas 3aHUMacT
BOXKHOE MECTO B IIO3HAHMM XHMHHM, a TaKXke I OLEHKM C IO3ULUU
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOIMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIC
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHaiu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYIECKOTO COICPIKAHMS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HANpaBICHHOCTH XUMHH, €€ BaXXHOW POJHM B PEIICHWH TIO0ATBHBIX HpoOIeM
PaIMOHATFHOTO MPUPOIOIOIB30BAHHMS, TTOTIOJIHEHHSI SHEPTETHUECKUX PECYPCOB H
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueObHOM mnane cpemaHero oOmIero 0Opa30BaHUSI MPEAMET «XUMHSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOH obnactu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD».

OOmiee 4nciio YacoB, OTBEIEHHBIX IS M3YUCHUSI XUMHHU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COAEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€ECKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUYECKUX
coequnenuit A. M. byTtiepoBa, e€ ocHOBHBIE TToJ10)KeHHI. CTpyKTypHBIE (HOPMYIIBI
OpPraHMYeCKHUX BelecTB. [ omonorusi, wu3zoMepus. XuMHUYecKas CBS3b B
OPraHMYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o KiaaccUpUKANNKN OpPraHWYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMarhueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHENIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX IPEBPALLCHHI:
O3HAKOMJICHHWE ¢ oO0pas3llaMh OpPraHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIECTB, HAOIIOJCHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKHI psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHUE B MPUPOJE, INOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. ITUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (M3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApaTAllMd, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOJyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AIIETHIICH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3UYECKUe WU
XMMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMSI, FAJOTCHUPOBAHUS, THIpATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHECHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHUE CBONCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOTYUYEHUE U TpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsT U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOJaMH, MNPUHAAJICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HEePTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKHUI, KaTaquTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KamMeHHBIN
yToJib U IPOAYKTHI €r0 MepepadOoTKH.

OKCHEepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEHHE ITUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Boluuciaenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJINYECTBA MCXOAHOIO BEUIECTBA WM NMPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MTPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4yecKkue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE COUPTHL. METAaHON W D3TAHOJ: CTPOCHHE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpPEHHUE), IpUMEHEHUEe. BoIopoaHbie CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHMEe METaHOJIa M ATaHOJIa HA OPTraHNU3M YEJIO0BEKA.

MHOroaToMHbpl€  CHOUPTBHL. OJTWICHIJIMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHasl peaklds Ha MHOI0aTOMHbIE chupThl). [lelicTBue Ha
opraHusM uesoBeka. [IpumeHnenue rimueprusa 1 3TUIIEHIJIUKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE U XHUMUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue gpenomna.

Anpneruibl U Kemowuwvl. DopManpiaerui,, alUeTAIbACTUN.  CTPOCHHE,
¢usznyecKkue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHas U
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue Ui Kjacca KUCIOT, peakius 3TepuduKanum), nojJydeHue U MpuMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, KX MOIOIIEE ACHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb )KUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIUS ~ yrAeBOAOB  (MOHO-, JU- U
nosmcaxapuibl). [r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. @otocunte3. OpyKTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia u
Hneiono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
poBeJcHNE, HAOMIOJEHUE U OINMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerngoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
POBEJCHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brluucienuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MIPOYKTOB PEAKIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ouznueckue
U XMMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TPETUYHAs CTPYKTypa O€IKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0/ICHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpalus OCIKOB MpU
HarpeBaHuU, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKYJISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYIIsIpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEH AU

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB U HUX MPEBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YyYECHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIONh30BAaHWE KaK OOIIUX €CTeCTBEHHO-
HAy4YHbIX MOHATHM, TaK W NOHSATUH, SBISIOIIMUXCA CUCTEMHBIMHU JUISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O HUKIIA.

OO1ue ecTeCTBEHHO-HAayUHbIE NIOHATHS: SIBJICHUE, HAYYHBIA ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3NUECKHUE BETUUUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpadusi: MuHepabl, TOPHBIE MTOPOABI, IOJIE3HbIE UCKONIAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: mNUIIEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
VICKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAsS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAISIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepuoanueckor CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHue BeliecTBa. XUMHYECKasi CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTtopHsiil). BomoponaHas cBsa3b. BaleHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYyJISpHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTnyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus. Kriaccupukanuss — XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHMSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHUS SHEPTUU NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIe
peakuuu. XuMHUEeCKOoe paBHOBecHe. DakTOpbl, BIUSAIOINIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTPaJIbHasl, IEIOYHASI.

OKUCAUTENBLHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUS BELIECTB W MX IPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XUMHUECKUX 3yieMeHToB JI. .
MeHneneeBay, U3y4eHHE MOJIENEH KPUCTAUIMUECKUX PENIETOK, HAOOICHUE |
OTIMICaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, OMPENEIICHUE CPEABl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO WMHAMUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BnusHue pa3znuuHbix (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUHMil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranunyeckasi Xumus

Hemeraiutel.  Ilonmokenne HemerauioB B Ilepuoandeckor  cucreme
xumudeckux snemeHToB [I. Y. MenpaeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoga U KpeMHHSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIMHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Mertamnel. [lonoxxenne meramnoB B llepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mme gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl MoMydeHus: MeTaioB. [IpuMeHeHne MeTawioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB WU MX MPEBPAILCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTauibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTAJLHBIX 3a7a4, HAOMIOJeHWEe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1EJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuétnrbie 3agaun.

Pacuétel maccel BemecTBa MM 00BEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMMX HAyYHbIX MPUHIHUIIAX  [POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHUANOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTtepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepualibl JJIsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE MU MUHEPAJIbHBIC
yaoOpeHus.

XuUMHSIT W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO KCIIOIB30BAHUS MPEMAPATOB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

Peanmuzanust  MeXINpeaMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TIOHSATHUH, TaK W TOHSTHH, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX IIPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIe MOHSTHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAONIIOACHHE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®duzuka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BEITUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,
peCypCHhl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE ITPOU3BOJICTBO, IHIEBAs
IMPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaJiOB,
ANIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHapnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
0o0yJamIMMHUCI TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METalpeAMETHbIM W OpeAMETHbIM). HayuHo-meToauyeckol OCHOBOM — iid
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTrBeTrcTBUM C CHCTEMHO-IEATENBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIONINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TFOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLMi 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JESATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4MEe MPABOCO3HAHUS IKOJOTUYECKON KYJNbTYPhl U CHOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HaealaMd POCCHUUCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMaMH W  TPaBWIAMH  TOBEJEHUSA,  CIHOCOOCTBYIONIUMHU  TpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUsI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJarImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOIOPSIIIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JIOTHKYy H
apryMEHThI IPYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBOXEHUsI K IMPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  JKCHEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TPYJa YUEHBIX U MTPAKTHKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHPOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAlIUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHHE M MOCTYNKH CBOMX TOBApPHUIIEH C
NO3ULMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUNA ITHX
HOCTYIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

coOmro/ieHust TpaBuil 0Oe30MmacHOro oOOpallleHusi ¢ BELIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAaHHA UEHHOCTH TPaBWJI HWHAMBUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUSIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NOCIEACTBUM U HENPUATHS BPEAHBIX NPUBBIUEK (YNOTpeOIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEI0BATEIbCKOM
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NESITENIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKHX 3a/ad
COLIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



UHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHUS K TPy, JIIOISIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBHUIYAJIbHOW TPAECKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U pealu3alliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUU ISt
pELIEHUs BOIIPOCOB PAllMOHAIIBHOTO PUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, MPUHOCSIIIMX BpEI OKPYKAIOLIEH
IPUPOJIHON cpeie, YMEHHUS] MPOTHO3UPOBATH HEOIArONMpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEAIPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTUKE, CIOCOOHOCTM M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKH, OCO3HaHus e€ poid B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBieHus] 00 OKpyX alollleM MHpE KakK O €IMHCTBE MPHUPOJbI U YEJIOBEKa, B
NO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJISi  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEepUAIbLHON KYJbTYpPbl, PEIICHUU TJI00AIBbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILIEBON U
HKOJIOTUYECKON ©O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUN
YCHEIIHOTO TPyAa H DSKOJOTMYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIETro MUpa U
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (DaKTOB W HMEIOIIMXCSI MJaHHBIX C LEJNbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust npoOJieM B peabHbIX KU3HEHHBIX CUTYAIIUAX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3IMyHbIX cdepax mpodeccrnoHaTbHOM

JNESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XuMHs» Ha
YPOBHE CpeaHeTo 00Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble i1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILITMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIINEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEeHU(PUKY METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHe);

YHHUBEpCAJIbHbIC yUeOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00y4YaroIInuXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B IIO3HABATEIILHON U COLMAILHOU MTPAKTHUKE.

MeranpeaMeTHble Pe3yJbTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJATHUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU Mo3HaBaTeJbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aAKTyaJIW3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJI30BaTh IMPU OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIHMBATH MX B3aUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BBEIOMpATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEHICCTB U
XUMUYECKUX PEAKLINN;

YCTaHaBJIMBAaTh IPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXJCHUSI (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHE XHWMHUYECKOU
peakiMy — TMPU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
IIPUMEHSTh HAa3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBAThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOSTEIHLHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJAO0M
mpoIriecca, CaMOCTOSITEIBHO IMPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJISATH 0OOCHOBaHHBIM OTYET O IPOJIETAaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATETLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO pPa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nnopmanueii:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMYJISIpHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MaTepHETa), aHamu3upoBaTh WH(YOPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIPEJCTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(GopMyIIMpOBaTh 3aMpPOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA,

npuoOpeTaTh OMBIT MCHOJB30BaHUS HMHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHpOpMaIMel: NpPUMEHSATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaseHUue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBbI B X0Ji€ JUaiora u/miu
JIUCKYCCHM,  BBICKa3blBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEHAJIOKEHUS
OTHOCHUTEJILHO BBITTOJIHEHUS TIPEJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAlMEHl pe3yJbTaTOB IMO3HABATEIBHON JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajn3alui YUYeOHOro mpoekTa u (opMyIHpoBaTh BHIBOJBI
0 pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHHS MO3UIMI B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
JeSITENIbHOCTD, OMpefenas e€ Ielid W 3aJaud, KOHTPOJUPOBATH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpuT™M ACUCTBHIA Mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BbBIOMpaTh Hauboliee
b dexTuBHBIN €rnoco0 HMX pelmeHus ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUS»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpPA, POJIM XUMHM B TIO3HAHUM SBJICHUU



npuponbl, B  (HOPMHpPOBAHMHM MBIIUIEHUA H  KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralIIne MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas (opMyiia (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKelleT, (PyHKIMOHAIbHAs TIpyMIa,
paauKal, U30Mepusi, U30MEpbl, TOMOJIOTMYECKUH psiJl, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHCIIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. byTinepoBa, 3aKOH COXpaHEHUS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHblE NPU3HAKU ITOHATH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MIPH
ONMCAHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COCUHEHU;

c(OpPMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMUYECKYH0 CHMBOJMKY IS
COCTaBJICHUS! MOJICKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMyJl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIA MOJIEKYJ OPraHMYECKMX BELIECTB ISl MJUIFOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEACIIEHHOMY
KJaccy/Tpynmne CoequHEHUuM (YIJIeBOIOpOJbl, KHUCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnuecko HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BEUIECTB (STWIJIEH, IPOIUJIEH, AalETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, QopMalbIerull, aueraibAerull, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. ByTtnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MAacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWICH, alleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
IJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]Yy HHMU YPAaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKHX pPEAKIUN ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOpMyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTIICBOJAOPOIHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, yrojb), CHOCOOBI HX NepepaboOTKH U
PaKTUYECKOE TPUMEHEHUE TIPOYKTOB NEepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIUYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJIHBIX
BEIIECTB WJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJb3YEMbIX B XUMUU TIPH MU3yUYCHUH BEIIECTB U
XUMHUYECKUX SIBICHUN (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHbIE XHMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PpELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BeElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJIb30BAHUS XUMUYIECKON
nocyAod M JabopaTopHBIM OOOpYyJOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMOJHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUCHHE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIUU OPTraHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BCIIECTBAMH H J1AOOPATOPHBIM OOOpPYJOBAaHUEM, TIPEICTABISATh PE3YIbTATHI
XUMHUYECKOTO SKCIEprMEeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHpPOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJILTATOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTHUECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHeT U Apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWJIa  DKOJIOTHYECKHU
II€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMasi cMbica nokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAlICHUST HX BPEIHOIO BO3JEHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIst 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHENBIX W CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUUN
OpupoAbl, B  (QOPMUPOBAHUU MBIUUICHUS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U NPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30Tol, s-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYJia, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOBaJIeHTHAas1, MOHHAsI, METAILINYECKAs, BOJOPOAHAS ), KPUCTAIIMYECKAsl PELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbI (TEOpHUs
NIEKTPOJIMTHYECKON JaHcconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHHM, (PAaKTOJIOrMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U OE30MaCHOM HCIOJb30BaHNN BKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHM BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKILU,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, MOHHAs, METaJUIMYECKasi, BOJAOPOIHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISIpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeiibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHECHM;

c(hOpMUPOBAHHOCTh yMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoi CcUCTEMBI
xumuyeckux sneMeHtoB JI. M. MenneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTtanm», «IHEPTreTHUYECKUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MUX COECIUHEHUMN
10 TIEprUoIaM | rpyrmaM llepuoauyueckon CUCTEMbI XUMUYECKUX d1eMeHTOB JI. U.
Menpeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBaTH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHYECKOW CBA3M MEXKIY HEOPraHM4YEeCKUMU
BEILIECTBAMH C MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEAarupyrollUX BELIECTB, TEILUIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OpPaTHMOCTU
peaKIMy, yYacTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pazIUYHBIX
THUIIOB, TOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCJIOBHSI, IIPU KOTOPBIX 3TH PEAKLIUU UAYT JO KOHIIA;



cOpPMUPOBAHHOCTh YMEHUW NPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOUINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMI  pacKpblBaTh CYIIHOCTb  OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEp CMEIICHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETro Bo3aeicTBus (npuHuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKal[ue B OCHOBE IMPOMBINIJICHHOTO MOJy4YeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO IPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcC€ WM OOBEMY OJHOIO M3 YYAaCTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOIO 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOATh MpaBMila MOIb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHBIM OOOpYJOBAaHMEM, a TakKe IpaBuUia OOpalleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBINOJHATh XHUMHUYECKUN
HKCIEPUMEHT (Pa3IoKEeHHE MEPOKCHIa BOAOPOJa B IMPUCYTCTBHH KaTalln3aTopa,
ONpEZICNIEHUE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHMBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM pEaKlMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cyibdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPHUMEHTAIbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtamnbsl») B COOTBETCTBHHM C MpaBUIAMH TEXHUKH
Oe3omacHOCTH IpU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYAOBaHUEM,
IOPEJICTaBIATh PE3YyJIbTaThl XUMHUYECKOIO OSKCIEpPUMEHTa B (QopMme 3amnucu
YpaBHEHUN COOTBETCTBYIOLIMX PEAKIUl U (OPMYyIMPOBATH BHIBOJBI HAa OCHOBE
3THX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyK M3 pa3HbIX HMCTOYHHMKOB (CpPEICTBA MacCOBOU
KOMMYHHUKaIK, IHTEpHET U ApyTrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
II€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3/JICUCTBUS HA dKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaronmxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIICHUI;

JUISL  CIENbIX M CHAa0OBUASIIUX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoTsbI pecypesI
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Hroro no pa3zneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHble yriieBOOOPOABI — aJIKAHbI 2
29 HenpenenbHble yrieBoJopoabl: alKeHBI, 6 1
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yrieBoa0poabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue opranniecKue coeuHeHNs!
3.1 Cnuptel. Denon 3
39 Anbpaerunsl. KapOoHOBBIE KUCTOTHI. 7 )
CrnosxxHble 3upsI
3.3 VYrneBoanl 3 1




Hroro no pasneny 13
Pa3znen 4. A3oTconeprkaniue oprannyeckre coeJuHEeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJieKy IsipHble COeAMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HaunmeHnoBaHnue pa3aeoB U TeM nudpoBLIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (mipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKkoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr0o0Opasue 4
' BEIIECTB
1.3 XUMUYECKUE PEaKIuu 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Mertamisl 1
2.2 HemeTamnsr 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Pa3nea 3. Xumusd u :Ku3HL
3.1 XuMHA U )KA3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







ITIOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero H3yYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[IpenMeTt opraHu4YecKol XUMHUH, €€
1 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE 01.09.2023
Teopus cTpoeHUs OpraHUYEeCKUX
2 coequHeHuil A. M. bytneposa, e€ 1
! YTIEP 08.09.2023
OCHOBHBIE MOJIOKECHHUS
[IpencraBnenwne o KnaccuPpuKaun
opraHuyeckux BeuiectB. Homenkiarypa
3 1
(cucremaTudeckas) U TpUBHUAIbHBIE 15.09.2023
HA3BaHUS OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUH Psifg 22.09.2023
5 MertaH u 3TaH — OpocTeuIme |
IPEJICTAaBUTENIN ATKAHOB 29.09.2023
6 AJKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
P 06.10.2023
DTUIIEH U MIPONUIIEH — MPOCTeHIne
7 1
IIPEJICTaBUTENIN AITKEHOB 13.10.2023
[Ipaktuueckas padota Ne 1. «ITomyuenue
8 . 1 1
STUJIEHA U U3yYEHUE €T0 CBOMCTB 20.10.2023
9 Ankanuensl. byranguen-1,3 u |
MetunoyrtaaueH-1,3. Ilomyyerue 10.11.2023




CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,

10 TOMOJIOTUYECKHH psii. ALlETUIIEH —
§ I DAL A 17.11.2023
MPOCTEHINI TPEICTABUTENb ATKHHOB
1 Brruncnenus no ypaBHEHMI0 XUMHUYECKOM
peaxkuuun 24.11.2023
12 Apenbl: 6eH301 ¥ TOIyol. TOKCHYHOCTD
apeHoB 01.12.2023
I'eneTuueckas CBS3b YIIIEBOJAOPOIOB,
13
IIPUHAUIEKANINX K Pa3IMYHbIM KJlaccaM 08.12.2023
[TpuponHbIe UCTOYHUKH YTIIEBOIOPOIOB:
14 MPUPOAHBIN ra3 U MONMyTHBIE HEDTIHBIE
brpoA yTHbIC HEd 15.12.2023
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKu
[IpupoaHbIle ICTOYHUKH YTIIEBOAOPOIOB:
15 MIPUPOAHBIN ra3 U MONMyTHbIE HEDTIHBIE
brpoA yTHbIe Hel 22.12.2023
ra3bl, HeTh U IPOYKTHI €€ mepepaboTKu
16 KonTponpHas padora no pazaeny
«YT1eBogopobD» 29.12.2023
17 [IpenenbHBIE OTHOATOMHBIE CTUPTHI:
METaHOJI U 3TaHoJI. BoopoaHas cBA3b 12.01.2024
18 MHoOroaToMHbI€ CIIUPTHI: STUICHTITUKONIb U
TJIULEPUH 19.01.2024
DeHOI: CTPOCHHUE MOJICKYITBI, PUINIECKUE
19 .
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHNE 26.01.2024
20 Anpaerupl: GopMaIbAeTUI U
areTanbaerna. AneTod 02.02.2024
OaHOOCHOBHBIE NpefieNbHbIE KApOOHOBBIE
21
KHUCJIOTBI: MypaBbHUHAS U YKCYCHAsI 09.02.2024




22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD»

16.02.2024

23

CTeapI/IHOBaH U OJICMHOBAsA KHUCJIOThI, KaK
MNpEACTAaBUTCIIN BBICIINX Kap6OHOBI>IX
KHCIIOT

01.03.2024

24

MpLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NSHCTBHE

15.03.2024

25

CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX

3¢hupoB

22.03.2024

26

XKupsl: TUAPONIH3, TIPUMEHEHHE,
Ouosornyeckas posb KHPOB

05.04.2024

27

VYrneBoJsl: cocTaB, KiIacCU(pUKALIUS.
Baxneimue npeacTaBuTenu: IIIH0K03a,
dpykTo3a, caxaposa

12.04.2024

28

Kpaxman u nesmirono3a Kak npupoHbie
MOJIUMEPDI

19.04.2024

29

KonTponpHas padora no pazaeny
«Kucnopoacoaepxariye OpraHndeckue
COCTMHCHUS

26.04.2024

30

AMMHBI: METHJIAMHH M aHUIUH

03.05.2024

31

AMUHOKHCIIOTBI KaKk aM(pOTEpHbIE
OpraHu4eCcKHe COCAMHEHUS, UX
onosiornueckoe 3Hauenue. Ilernruanl

10.05.2024

32

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHbBIE COEIMHEHUS

17.05.2024

33

OCHOBHBIE TTIOHATHS XUMHHU




BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN

24.05.2024

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM. 1
[ImacT™Maccsl, Kay4yKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHubie
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
U3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

01.09.2023

Ilepnonnueckuit 3akoH u Ilepuoanueckas
cHCTEMa XUMHUYEeCKHUX dneMeHToB [I. 1.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

08.09.2023

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX CO€I[PIH€HHI>'I
10 TpyTIaM U IeprojiaM. 3HaUCHHE
MIEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux dyemenToB .. MenaeneeBa B
Pa3BUTHU HAYKH

15.09.2023

CrpoeHue BeniecTBa. XuMu4eckas CBs3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

22.09.2023

BasieHTHOCTB. DJIEKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

29.09.2023

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOJIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope

06.10.2023




Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX COETMHEHUM.
['eneTnyeckast CBSI3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

13.10.2023

Knaccudukanus XuMHUecKuX peakiui B
HEOPraHUYECKOU U OPraHU4YEeCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHUS U IPEBPAICHNAS SHEPTUH NIPU
XMMHYECKHUX PEAKIHAX

20.10.2023

Ckopoctb peakiuu. OOpaTuMble peakIuy.
XUMHUYECKOE PAaBHOBECUE

10.11.2023

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nu4HbIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKON PEAKIIUN»

17.11.2023

11

DJIeKTpoJIUTHYECKas Aucconuanus. [lonarue
0 BoJtopoHOM mokazarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX nu HeOpFaHquCKHX BCIICCTB

24.11.2023

12

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyIaBoB M paCTBOPOB COJIEH

01.12.2023

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMUM»

08.12.2023

14

Meraiubl, ux nosioxenue B [lepuoguueckoi
CUCTEME XUMUYECKUX 3y1eMeHTOB /I, .
MenieneeBa 1 0COOEHHOCTU CTPOCHUS
aToMoB. OO1Me PU3ndecKue CBOWCTBA
METaJIOB

15.12.2023




15

CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUI
pAIl HANPsHKEHUA METaJJIOB

22.12.2023

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUWA, MarHUH,
QITIOMUHUIA) U UX COCTMHEHUN

29.12.2023

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEIU U UX
COETUHEHUN

12.01.2024

18

XUMUUYecKre CBOMCTBA IIUHKA, KeJie3a U NX
COETUHEHUN

19.01.2024

19

[TpakTuyeckas pabora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
«Meramaen"

26.01.2024

20

Hewmeranibl, ux mojgoxxeHue B
[Tepuoanueckoit cucTreMe XUMUYECKUX
anemeHToB /1. . Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

02.02.2024

21

®u3nyYecKre CBOKMCTBA HEMETAILIOB.
ANnoTponus HeMEeTaJuIoB (Ha puMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

09.02.2024

22

XHUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPHI U
UX COEOUHEHNN

16.02.2024

23

XuMHUYecKue CBOMCTBaA a30Ta, pocodpa 1 ux
COCIMHEHU N

01.03.2024

24

XHUMUYECKUE CBOMCTBA yTIIEpOa, KPEMHUS U
HUX COCOUHEHUN

15.03.2024

25

[IpumeneHne BaxHEUIINX HEMETAIIOB M UX
COETUHEHUN

22.03.2024

26

O060011IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUI 1O




TteMe «HemeTamnsy. Beruncienus mo
YPaBHEHUAM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKHE PACUETHI

05.04.2024

27

[TpakTuyeckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
"Hemetanmnst"»

12.04.2024

28

KontponbHas padoTa mo temaM «MeTaubiy
u «HemeTamnbi»

19.04.2024

29

Heopranmueckue u opraHn4ecKue KUCIOTHI.
Heopranmueckue u opraHndecKue
OCHOBaHUS

26.04.2024

30

AM(poTepHbIC HEOPraHUYECKHE U
OpraHu4eckue coequHeHus. I eHeTnaeckas
CBSI3b HEOPTAaHUYECKUX U OPTaHUIECKUX
BCILIECTB

03.05.2024

31

Poap xumum B oOecrieyeHun SKOJIOTHYECKOM,
SHEPTeTHYECKOHN U MUIIEBOW 0€30MaCHOCTH,
Pa3BUTHHN METULIMHBI

10.05.2024

32

[IpencraBnenus 00 0OMIKX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO NOJTYYEeHHUs
Ba)KHEUIIINX BEIIECTB

17.05.2024

33

YenoBek B MUpE BELIECTB U MAaTEPHATIOB

24.05.2024

34

XuUMUA U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus / 'a6puensa O.C., Octpoymos WN.I'., CnankoB C.A., AKunoHepHOe

obmectBo «M3narenscTBo «IIpocBeiieHme

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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