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HOACHUMTEJIBHASA 3AITMCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 0Opa3oBaTeNbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DepepalbHOM TrOCYAapCTBEHHOM
obpasoBarenbHoM ctaaapre COO, ¢ yuérom Konnenuuu nmpemnogaBanus ya4eOHOTO IpeaMeTa
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit dDexepanuu, pean3yrOIMMUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl MO XHWMHH, K OIPEACICHUI0 OO0IIen
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS U Pa3BUTHUA O0YYAIOIIMXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumust» nas 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBIECHHOCTH II€JE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS W
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJydaeMoOe BBITYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThio HMX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIINM JTAllOM pealu3aldid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHHsA. OTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (pOpMUPOBAHHS MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YyelioBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO H
npUpoHOI cpene. Peannsyercs xumMmmuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO IMpeaMeTa «XUMHs», COIepKaHhe U MOCTPOSHHE
KOTOPOTO ONpeZeNeHbl B IMpOrpaMMme MO XMMUU C Y4YETOM CHEHU(PHUKHA HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe ¢ y4ETOM OOIINX
Henel ¥ MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPETHEro OoOIIero
oOpasoBanus B Poccuiickoit ®enepanuu.

XuMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIN3AIMU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
(dbopMupoOBaHNE PAlMOHATIBHOTO HAYYHOT'O MBIIUIECHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIleM MUpe KaK O €AMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (OpMUPYETCS B XUMHH
HA OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C JPYTMMHM €CTECTBEHHbIMM HayKaMH, XHMHS cCTajla
HEOTHEMJIEMOI YacTbl0 MHPOBOHM KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIIEHIHOTO TpyJa H
KHU3HU KaXa0ro wieHa obmectBa. CoBpeMEHHasi XMMHUS KaK HayKa CO3HMJaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEHUE II00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, HSKOJOTUUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OUmIMMM LEISIMM M TPHHLIUIAMH CpEIHEro oOImiero oOpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYaloluXcCsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiroliuMH  IpefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHu4yeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX



ABJISIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HaHUU [0 HEOPTaHUYECKOW XUMUU (C BKIIOYEHHEM
3HaHUHU U3 0o0UIel XUMHUM) U OpraHWYecKON XUMUU. POpMUPOBAHUE JAHHOW CHUCTEMbI 3HAHHM
OpyU HM3YYCHHUU TMpeaMeTa OOEeCIeYrBAaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSATHIA, 3aKOHOB ¥ TEOPUN XUMHH.

CtpykTtypa conep:kanus KypcoB — «Opranudeckas xumusi» U «OO01as 1 Heopranuyeckas
XUMHSD» chopMUpOBaHa B MpOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHHIO
yuyeOHOro MaTtepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHHMNA Ha
onpeAeNéHHBIX TEOPETHUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMHH BeIlecTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUYECKON TEOPHH CTPOCHUS OPraHUYECKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAalOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJOB O
CIIOKHBIX OMOJIOTUYECKH AaKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOTy4aroT
pazBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIEero 0oOpa3oBaHUs TEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpuBaeTCs
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oO0pa3oBaHMsI TEOPETHYECKH MaTepuanl u
(aKTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0Imas 1 HeopraHuyeckasi XUMHsD» O0OyUYarOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIHM,
IyOKe TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIMI STOTO 3aKoHa — OT 000O0Imarome 10
OOBSICHAIONIEH U IPOTHO3UPYIOMIEH.

EnuHas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XMMUYECKUX PEAKIUIX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMH  COAEpP)KAHUSA, HWMEIOIIUMHA
KYJIBTYPOJIOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTU 3HAHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAcKpbIBalOT €€ poJib B ITI03HABATEIbHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUH XUMUU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMHECH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHHs 3HAHUMN, pelleHus
MHTEJJICKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX HCCIEe0BaTeNIbCKUX 3ajad. B 1enoM conepikaHue
yuebHoro nmpenmMera « XUMHUS» JaHHOTO YPOBHS U3YyY€HHUs OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
00y4aromuxcst MUPOBO33PEHUYECKON OCHOBBI Il TIOHUMAaHUS (PHIOCOPCKUX HIEH, TaKuX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOTO M OPraHWYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBIECHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUM MEXIy HOBBIMU (paKTaMU M TEOPETUUYECKHMHU MPEIANOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B muiane pemieHust 3amad BOCHMTAHHUSA, Pa3BUTHS U COLHMAIM3AIMKU  OOy4YaroUIuXcs
IOPUHSATHIE MPOTpaMMON MO XUMHUHU TMOAXOAbI K OINpEACNCHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeayCMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HAUCHHE JUISl PA3IMYHBIX BHIOB ACATEIBHOCTU: PELICHUS NMPOOJIeM, TIOMCKa, aHAIN3a U
00paboTtkn wHOpMaIuK, HEOOXOAMMBIX I MNPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B nmpakTuke npenojiaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHus, Tak U
Ha ypOBHE cpeaHero oobmero oOpa3oBaHUS, NpPU  ONPEACICHHH COACPIKATEIbHOU
XapaKTepUCTUKU IIeNiell HM3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPalIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHUMHUYECKOM HayKM Kak oOrjactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICNICHUIO 1[eIe U3YUCHHsI IPEMETA SBISETCS BIOJIHE OMPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUsl IVIaBHBIMHU LEISIMHM H3ydeHUs npenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (GOpMHpPOBAaHHE CHCTEMBbl XWUMHUYECKMX 3HAHUM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
dyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKA HAYKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEN UX PAa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHYECKHX peaklnid, HeOOXOIUMBIX JJIsi MPUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCA B
MUpE BEIECTB U XMMHYECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e301acHOro
oOpareHus ¢ BeeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJa4y U3yuyeHus MpeaMeTra B
mporpaMMe 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CerojHs B TMpENoJaBaHUUW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOArOTOBKY BBIMYCKHHMKA 0O0ILI€00pa3oBaTeIbHOM  OpraHu3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu U
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWUN U NMPUMEHEHUS WX B PEaTbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7ay.

B cB3M c 3TUM npu U3ydeHHH TMpeaMeTra «XHUMHUS» JOMUHUPYIOIIEe 3HAuYeHHE
MpUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajganTanus OOYyYaroIMUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSITUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIIOYEBBHIX HABBIKOB (KIIOYEBBIX KOMITCTEHITHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
MOMCKA, aHanmu3a W o00paboTku uWHMOpMAINUK, HEOOXOMUMBIX [JIi TMPUOOPETCHHsI OIbITA
NESTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MIaCHOCTH XapaKTepa BIUSHUS BEIICCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTaHW3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA ¥ aHalIu3a y9eOHOW U Hay4YHO-TIOMYISIpHON WH(DOPMAIINT XUMUIECKOTO
COJIepKaHus;



dopMupoBaHne U pa3BUTHE Y O0YJAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIICHHUS,
HaOJI0AAaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHUH U TIPOBEICHIUH XMMUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHHE Yy OOyJarommxcsi YOeXKIEHHOCTH B T'YMAaHHCTHYECKOW HalpaBICHHOCTH
XUMUHM, €€ BaXHOW pOJAM B  pEMmIEHHMH MIOOAIBHBIX  MPOOJEM  palnOHAIBHOTO
NPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeXHOTO OTHOIIEHHS K NPUPOAEC M CBOEMY
37I0POBBIO, @ TAKXKE NMPUOOPETEHNUS OIBITA WCIOIB30BaHMS TONTYYCHHBIX 3HAHUH [UIS TPUHSTUSL
IPaMOTHBIX PEIICHUH B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMU.

B yueGHOM miaHe cpemHero obmiero oOpa3oBaHus mpeamer «XuMus» 0a30BOTO ypOBHS
BXOJIMT B COCTaB MpeIMETHOI obacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OOmiee 4nciio 4acoB, OTBEACHHBIX U M3YYCHHS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
kyacce — 34 gaca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B IMOJY4YCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoOJIOKeHUs. CTpyKTypHbIe (OpPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenrie o  kmaccuuKalMy ~ OpPraHUYECKUX  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) U TPHUBHAIbHbIE HA3BaHUA BaKHEUIINX
MIPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS! BEIIECTB M WX MPEBPALECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJECKYI
OpraHMYECKUX BEIIEeCTB, HAOMIOACHHE U ONUCaHHEe JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPAIEHUIO OPTAaHUYECKUX BEILECTB MPU HAarpeBaHuU (TJ1aBieHue, OOyriIuBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKMM psa. MeraH M 3TaH — HpocTeHlne
MPEJCTaBUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakluuH 3aMelleHus u
TOpEeHUs ), HaXOXACHNUE B IPUPOJIE, TTOJTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUHN Psii. DTUIEH U MPONUJIEH — MpoCTeuine
MPECTABUTENIN AJIKCHOB: (DU3MYECKHE W XUMHUYECKHE CBONCTBa (pPEaklUu TUIAPUPOBAHMUS,
raJIOreHUPOBAHMUSI, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJydeHHE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYCCKHE
cBoMcTBa (peakuus moaumepusauun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUU psiaA. ANCTUICH —
MPOCTEHUIIINIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NICCKHUE U XUMUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHHe, (U3MUECKHE U XUMUYECKHE CBOWMCTBA (peaKIuu
rajJjlOreHUPOBaHUS MU HUTPOBAHMS), MOJYYCHHE W NpPUMEHEHHE. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAaKUs), NoLyyeHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXIYy  YIVIEBOJOPOJAMH,
MIPUHAJICKAUMH K pa3InYHbIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHBIi ra3 M MOMyTHBIC HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTHU: TEeperoHka, KpeKUHT
(TepMUYECKH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro NepepaboTKH.

OKCIEepUMEHTAIbHbIE METOAbl M3YUEHHS BEIIECTB M UX MPEBPALECHUN: O3HAKOMIICHUE C
oOpa3iiaMmu TiacTMacc, KaydykoB U pe3uHbl, Koyuiekiuu «HedTb» u «Yronb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOIHBIX, MPOBEACHHUE MPAKTUYECKOW paboThI:
MOJIy4eHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIMYEeCTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTA pEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHE, (U3NUEecCKHe U
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METaNIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMHi CIUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHbie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3nueckue u
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHU, Ka4eCTBECHHAS pEaKIIUs Ha
MHOIOaTOMHbIE CcHUpPTHI). JleficTBue Ha opraHusm uenoBeka. lIpuMeHeHue riuunepuHa u
STUJICHTJIUKOJIS.

®deHoJ: CTpoeHHWE MOJEKYNbl, (PU3NYEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaerunpl U kemouwvl. DopManbAeTwa, aneTAIbICTH. CTpPOeHUE, (QU3NYECKHe W
XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCICHHS M BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUM),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
cTpoeHue, PU3NIecKre U XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJIacca KUCIIOT, PEaKIus
stepudukanmu), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBUE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [ MIApOIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. bruosorndeckas pojb KUPOB.

YrneBonpl: cocTa, Kiaccuukaus yrieBoaoB (MOHO-, M- U mojucaxapusl). [mroko3a —
MPOCTEHIINY MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYIbI, (PU3UYECKHEe U XHUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHaYHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHWE, OpOKEHHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npUMeHeHue, ouonoruueckas poib. DoTocunTes. pyKTo3a Kak U30MEp IITFOKO3bI.

Kpaxman u nemntonosa kak npupoaHbie noauMepsl. CTpoeHre Kpaxmasia U LeJUTI0I03bI.
®dusnueckue U XUMHYECKUE CBOMCTBA KpaxMaia (TUIpOIu3, KaueCTBEHHAs! PeaKus C HOJAO0M).

OKCepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB M MX IMPEBpAIlEHUIl: MpOBEICHHE,
HaOJIIO/ICHUE U OINHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoia okcuaoMm wmeau(ll)), mHoroaroMHbIX
cnupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuga cepebpa(l) m ruapoxcumom wmenu(ll), B3aumopeiicTBUe
Kpaxmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW padOTHI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3aaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIMYeCTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKlUHUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOJYKTOB PEAKLIUH).

A30TcoepKalle OpraHnYecKue COeAMHEHUSI.

AMUHOKHCIOTHI Kak aMQOTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XUMHYECKHE CBOIICTBA aMHUHOKMCIOT (Ha mpuMepe IuuMHA). buojormueckoe 3HadyeHHe
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC pEaKIIuy Ha OCJIKH.

OKclepUMEHTAIbHbIE METOJbl M3YYEHHUsl BELIECTB M MX MpEeBpalleHuil: HaOIoAeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypalus OEIKOB INpU HarpeBaHUM, I[BETHBIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IOJIMMEPU3ALIS U TOJIMKOHIEHCALIHSL.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX MPEBpAILICHUN: O3HAKOMIIEHUE C
o0pa3iaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHnyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
HOHATUH, ABJSAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOue ecTecTBEHHO-HAy4YHbIC TOHATHS: SIBJICHUE, HAay4yHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIaCCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

®dusmka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHD,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE OPO/IbI, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIeBbIe MPOIYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMudeckuid dreMeHT. AToMm. Snpo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa.
DHepreTUYecKre yPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, 0- aseMeHTbl. OCOOCHHOCTH
pacnpeneneHus 3EKTPOHOB MO OPOUTANIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHask KOH(UTYpaIKs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuommueckass cucrema XxXuMHYeckux dieMmentoB JI. .
MenneneeBa. CBsi3b NEPUOJUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
10 TPYIIaM M IepruogaM. 3Ha4YE€HUE EPUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIbI XUMUYECKOM CBSI3M (KOBaJEHTHAas
HETOJISIpHasl W TOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3smbl 0Opa3oBaHMsI KOBaJCHTHOMN



XUMUYECKOW CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DNeKTpooTpUliaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIix cucremax. MICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEIL[ECTBA B PACTBOPE.

Knaccudukanust HeopraHnyeckux coenuHeHuid. HomeHkIaTypa HEOpraHWYECKHUX
BEIIECTB. ['eHeTnueckas CBsSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K pPa3IUIHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamus XHMHYECKUX peakiuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NIUUYHBIX (akTopoB. OOpaTHUMbIE pPEaAKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSSHHE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnektponauTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YYEHHsI BEHIECTB M HX MPEBPALIECHUN: JEMOHCTpAIUs
tabmun «lleprognyeckas cucrtema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoOJIelIe KPUCTAJUTMUECKUX PEmETOK, HAOMIOJCHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
1a00paTOPHBIX OMBITOB (PAa3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIETIEHUE CPellbl PaCTBOPOB BEIIECTB C MOMOILBI YHHUBEPCAIBLHOTO MHAUKATOPA, PEaKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIHm.

Pacuérnbie 3a1aun.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxenune HemeramioB B Ilepuonuueckoid cuUCTEME XUMHUYECKHUX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BAKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a3ot1a, (ocdopa,
yIiepoJia U KpEMHUs) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHU).

[IprMeHeHne BaKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnsl. Ilonoxenue merainos B Ilepruoauyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢buszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN Psijl HaNPSIKEHUH
METaJJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMILIMX METAUIOB (HATpUM, KaJluid, KaJablUW, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoOs! oydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJABl H3YyYEHHs BEUIECTB M UX INPEBpAICHU: H3y4YeHUE
KOJUIeKIIMA «MeTalutbl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHWE SKCIEPUMEHTATBHBIX



3aja4, HaONIOJIeHWEe W  ONHCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMOJIeHiCTBME THUIAPOKCHIA ATIOMUHHUS C PAacTBOpPaMH KHCIOT W IIEJIO0Yel, KauyeCTBEHHBIC
peaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMuun B 00eCTie4YeHUH SKOJIOTHYECKOM, SHEPTETHYECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUM MeAuluHbL. [loHsATHE O HAay4YHBIX METOJAaX TMO3HAHUS BEUIECTB U XMMHYECKUX
peaKuuii.

[IpencraBinenuss 00 OOIMX HAyYyHBIX MPUHLUINAX TPOMBIIUIEHHOTO IMOJIY4YE€HHUS
BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKHE U MUHEPATIbHBIEC y100pEHUsI.

XUMHS U 3JI0POBbBE YEJIOBEKA: MPABWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MaCHOTO MCIIOIh30BaHMS MMPENapaToB OBITOBOM XWMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBS3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU W3yYEeHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIHMX €CTeCTBEHHO-HAYyUHBIX MOHSTHIA,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (haKkT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIW3,  CHUHTE3,  KiIacCUpHUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YJHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIeCTBa, (PU3NYECKUE BEIMYUHBI U €AMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPOIbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIIIEHHOCTb, METaJULyprusl, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepHaJoB, CEeIbCKOXO035MCTBEHHOE MIPOU3BOCTBO, MUIIEBas
MPOMBINUICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUU.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOIIMMUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToan4eckol OCHOBOM uIsi pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IPOrpaMM CPeTHETo 00IIeT0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypE JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHWMHs» Ha YpPOBHE CpEIHEro oOImero o0pa3oBaHHS
BBIJICJICHBI CJIEIYIOIINE COCTABISIOINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALIUU K 00YUEHUIO;

[[EJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAAHUIINK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYy4arouIMxcs PYKOBOJCTBOBAaThCS B CBOEH NEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LETOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYUe TPABOCO3HAHUS 3KOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENTU U
CTPOUTH KU3HEHHBIE TJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHS» JIOCTUTAIOTCS B E€IUHCTBE
yu4eOHOM M BOCIUTATENILHOM JEATETbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJe€allaMd POCCHUHCKOIO
rpaXAaHCKOro O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMH M TMpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M NPAKTHUYECKON JEsTeNbHOCTH OO0y4aromMxcs [0 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM UHCIIEC B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIMOPSAKY;

NPEACTABICHUS] O COIMAIBHBIX HOpPMaxX M MpaBUiaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbBIX U M03HABATENbHbBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPY aHAJIM3E Pa3IMIHBIX BHJIOB yUYCOHON AESITETbHOCTH;

2) IaTPHUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUH;

YBOXECHHSI K TPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYECCKOTO MPUMEHCHHS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JeHU,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, MOCTOSHHOTO TPY/a YYEHBIX U MMPAKTHUKOB;



MHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPETOBBIX TOCTUIKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUHY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OILICHMBAaTh CBOE IMOBEJEHHE M IOCTYNKHM CBOMX TOBapuUIeH ¢ MO3UIUi
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

NOHMMaHMs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHNsT MpaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIO/ICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BoCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHH MPaKTUYECKHX 3aJad COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXXEHUS K TPYAY, JIOAAM TPpYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHON TpPaeKTOPHH OOpa30BaHMS,
Oynymeil mpodeccuu U peaan3alnuy cCOOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HAHMsI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTHKEHUN XUMHHU ISl pEIICHHs] BOIIPOCOB
PaIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPE OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAECMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIBHOM, KOMMYHUKATHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;



NOHUMaHMsl CHeUM(UKH XUMHHM KakK HayKH, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
palMoHaATBFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUN LIEJTOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLieM
MHUpE KaK O €AMHCTBE IPHUPOABI M YEJIOBEKA, B TMO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peleHnH MpodsIeM COXPaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUHM [Jsl COBPEMEHHOW LMBMWIM3AaLMU: B €€
T'YMaHHCTUYECKON HANpaBIE€HHOCTH M BaYXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOU
KYJBTYpPBI, pEIICHUH TI00aJbHBIX MPOOJIEM YCTONYNBOTO pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00€CreyeHn! YCIIOBHM YCIIEIIHOTO TPYyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCIMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHHI OKpY’XKAalOIIEro MHUpa U IPOMCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS enaTh 000CHOBAHHBIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS Ul peleHHs TpolieM
B PEAJIbHBIX )KMU3HCHHBIX CUTYALHX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccnoHaTbHON
JESATEBHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS YUEOHOro IpenMeTra «XUMHS» Ha YpPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIC
(MeXmpeMeTHBIE) 00IeHAYYHbIC TIOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIE0BaHNE, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yYHUBEpCaJdbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTeIbHBbIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone GopMupoBaHHe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAJIBHOM KOMIIETEHIIMH 00y4aromuxcs;

CIIOCOOHOCTh ~ OOy4alomUXCS ~ HMCMOJb30BaTh  OCBOCHHBIC  MEXIMCIHILTUHAPHEIE,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC YyUeOHBIE ACWCTBUS B IIO3HABATEIBHOW H
COIMAJIbHOM MPAKTHUKE.

MeTaHpeHMeTHBIe PE3yJIbTaTbl OTPAKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-IeGHBIMI/I
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

OsgiiaieHne YHHBEpPCAIbHBIMH Y4eOHbIMU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30BbIe JJorMYecKHUE AeHCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh M aAKTyaJIM3UPOBATH MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpeNeNaTh UEeNU ACATEIbHOCTH, 3ajaBas IMapaMeTPbl M KPUTEPUU HX IOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI ACATEIBHOCTH C IIOCTABJICHHBIMH LEIISIMU;



UCIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS — BBIACIATH
XApPaKTCPHBIC IIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIJIIbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

yYCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE pACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, 110 AaHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IPOLIECCE MO3HAHUS, UCIOJb3YEMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICIHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHU4eckass ¢GopMynia, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPeleHHH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3ajay, MPUMEHSTh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIH.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaACTb OCHOBAMHU MCTOJI0OB HAYUYHOTO IMMO3HAHHWA BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHUS, HCIOJb30BaTh IIOCTAaBIECHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIMPOCHl B KaUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)K,Z[CHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCIACHHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHWUYECKON MCCIIEIOBATEILCKOW W TPOEKTHOW JIESITEIIbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) pa6ora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-TIOMYJISpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IMYHBIX BHUJOB M (OPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U O0TOOpe
uH(pOopMali, HEOOXOAUMOI /1JIs1 BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHuss HHGOpMAIuu (CXEMBbI,
rpaduKH, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIA $3bIK B KadeCcTBE CpEACTBAa NpU pPaboTe C XUMHYECKOU
uHpoOpMaLKell: MPUMEHATh MEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHUeCKHE) 3HAKU H
CHUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISIIHOCTH.

OBj1ajeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaE€MOW TEMbI B XOJI€ JUAJIOTa W/WUIHM JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MIPEVI0KEHHOM 3a/1auu;



BBICTYIIaTh C NpE3EHTAIel Pe3ysbTaTOB IO3HABATEIFHON IEATENFHOCTH, MOJTYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCICAOBAHUIO CBOWCTB H3Yy4aeMbIX BEIECTB,
peanu3anuy y4eOHOro TMpoeKTa W (HOPMYIUpPOBATH BBIBOJABI 1O pe3yiabTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MO3UINI B X0/1€ 00CYKACHUS 1 0OMEHa MHCHHUSAMH.

OBiiaieHNe YHHBEPCAIbHBIMH PeryJsTHUBHbIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTb,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaaraeéMblii aITOPUTM JICHCTBUIM NPHU BBIMOJIHEHUH Y4EOHBIX M HCCIIEOBATENBLCKUX 3a/ad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX peIIeHHs ¢ YUETOM IMOIYYE€HUS! HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JICSATEIBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs» OTPaXKaroT:

c()OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTABISIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHMHUHU B IIO3HAHUM SIBICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHUs] MPAaKTHMYECKUX 3a7a4 W SKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLeE;

BIAJICHUE CUCTEMONM XUMHYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
HOHATHUSA (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyina (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSpHAs Macca, MOJAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHATIbHAS TPYNNaA, pajuKai, WU30MEpHUs, U30MEphbl, FOMOJOTHYECKUH psJl, TOMOJOIH,
YIJIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHHS OPraHMYECKUX
BemiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWM; MHUPOBO33PDEHUYECKUE 3HAHMs, JIEXKAIUME B OCHOBE IIOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOIb30BAHNYN BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U IIPAKTUYECKOH JEATEIIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MMOHIATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINUE MIOHATHUS IIPU OIIMCAHUH COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPraHUYECKUX COCTMHEHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJHKY JJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMYIT OPraHUYECKUX BEIECTB
U YPaBHECHUI XUMHUYECKUX PEAKLIHH, U3TOTABIMBATH MOJEIN MOJEKYJ OPraHUYECKHX BEILECTB
JUTSL AJUTFOCTPALUU MX XUMHAYECKOTO U POCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAIC)KHOCTh M3YYCHHBIX OPraHMYECKHX
BEIIECTB 10 HUX COCTaBYy M CTPOGHHUIO K ONpEAeiIEHHOMY KiacCy/Tpynre CoeluHEHHH
(YriaeBoAopodbl, KHUCIOPOJ UM a30TCOAEpXKAIUEe  COEIUHEHMs, BBICOKOMOJIEKYIIPHBIE



COCIMHCHMS), N1TaBaTh MM Ha3BaHUs 1O cuctematudeckoi HomeHkiatype (IUPAC), a Takxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibACTHA, aleTaabIeThi, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TIIOK03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACISATh BHUJIbI XHUMHUYECKON CBS3M B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS; 3aKOH COXPAHEHHSI MaCcChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHYECKHE CBOWCTBA TUIMMMYHBIX MPEICTaBUTENEH PAa3TUUYHbBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STHWJCH, TPOMWICH, areTwieH, Oyramuen-1,3, merwinOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, dTHJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIerHI, MypaBbUHAs U yKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, I[eJUT0NI03a, AMHHOYKCYCHAas KHUCIIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB MepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHne, W3MEpPEHUE, OSKCICPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHHUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX )KHU3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMU TIO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U U3yUYEHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMM OpPraHMYEeCKHX BEIIECTB, JCHATypalrus OEIKOB TpHu
HArpeBaHUU, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu ¢ BEIIeCTBaMHU U JIaOOpaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATh PE3YIbTaTh
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX pEakUuil Hu
(dbopMyITUpPOBaTH BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYH) HH(OpMaIHIo,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeACTBa MaccoBOM nHpopmaruu, HTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUia JKOJOTHYECKH IEIecCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOErO 3/I0POBbS U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BEIECTB, MOHMMas cMbica mokazatens [IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAIICHUs] UX BPEIHOrO BO3JICHCTBUS Ha OpraHU3M
YeIIOBEKa;



JUIsE OOYYaOIIUXCS ¢ OTPaHWYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMEHHUE NMPUMCHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYIECKUX SBIICHUM;

JUISE  CIICTIBIX ¥ CA0OBUASIIMX OOydYalolmuXcs: yYMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XHMMHYECKOM COCTaBIISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHWUU SIBICHUW TPUPOIBLI, B (OPMUPOBAHUU
MBIIUICHUST W KYJAbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BIIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOINOJIArarolue
MOHATHUS (XUMHUYECKHUU 3JICMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOAHAA),
KpUCTAJUITMYECKasi  peméTka, TUIBl XUMHYECKHUX  pEaKIHil, pacTBOp, 3JIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakluH, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
3JIEKTPOJUTUYECKON JAuccoluanuu, nepuoauueckuid 3akoH JI. WM. MengaeneeBa, 3akoH
COXpPAHEHHUsI MAcCChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPAILLCHUS HHEPTUU MPU XUMHUECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN S3BIK XHUMHU, MHPOBO33PEHUECKHE 3HaHUS,
JeKalue B OCHOBE IMMOHMMAaHHUS MTPUYUHHOCTH M CHCTEMHOCTH XHUMUYECKUX SIBJICHH,
(dakTosornueckrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U 0€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTHUUYECKOM IEATETHPHOCTH YEIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBAThH
UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATHS NMPU OMHCAHUHA HEOPraHUYECKUX
BEILIECTB U X MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHUH XHWMHUYECKUX PEAKIUH, CHUCTEMATHYECKY0 HOMEHKIATYpPY
(IUPAC) u TpuBHMadbHBIC Ha3BaHHS OTMACIBHBIX HEOPTaHHYECKHUX BellecTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHas M3BeCTh, Herali€Has W3BEeCTb, MUThEBAs COJA, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh U CTETICHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XUMHUECKOH CBSI3H (KOBaJCHTHAsI, HOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCOUHEHHSIX, TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBopax HEOPraHMUYECKUX COETUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeEHHOMY KJIacCy/TpyIle COeIMHEHUN (IPOCThIE BEIIECTBA — METAUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAaCKphIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaThH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH;



C(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB /], U.
MeHnaeneeBa, HCHONB3Yysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHX D3JIEMEHTOB M HX
COEMHEHMH MO mepuoaaM u rpynnam [lepuoanyueckoil cucTeMbl XUMUYECKHUX 3eMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBAa HEOPraHMYECKUX BELIECTB pa3IMYHbIX KJIACCOB, MOJTBEPXkAaTh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHWYeCKMMHU BEUIECTBAMH C IIOMOIIBIO YpaBHEHHH
COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUUIMPOBATh XMMHUYECKHE PEAKLUUU IO Pa3IMIHBbIM
npu3HakaM (YHCIIy W COCTaBY pEarupyrolux BEHIECTB, TEMIoBOoMY J(DQeKTy peakuuw,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PAaTUMOCTH PEaKI1K, yJaCTHUIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIISATh YPaBHEHUS PEAKIMNA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpaIEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPH KOTOPBIX ITH
peaxku UAyT 10 KOHIa;

C(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKLUH, MOJATBEPXKAAIOUINE KadeCTBEHHBIN
COCTaB pa3INYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb ONBITHBIM IyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPIaHUUYECKUX BEILIECTB;

C(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
pEeaKIii MOCPEeICTBOM COCTaBJICHUS JIEKTPOHHOT0 OajlaHCca 3THX PeaKLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIMH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [laTense);

Cc(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIeKAllUue B
OCHOBE NPOMBIIIUIEHHOTO MOJMYYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTD
npeacTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPoOIeMax XUMHYECKOTO
IIPOM3BOJICTBA;

C(OPMHPOBAHHOCTh YMEHUI MPOBOAMUTH BBIYMCICHHUS C MCIOJIB30BAHUEM IOHSTHUSA
«MaccoBasi JI0Js BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHUYECKUX
peaKIHsIX, Macchl BEUIeCTBAa MM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIAa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

C(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBAaTh U BBIIOJIHATh XMMUYECKMHA HKCIEPUMEHT
(pa3nokeHue TeEpoKCcHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpEAEICHHUE Cpeiabl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATILHOTO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaKIMd HOHHOr0 OOMEHa, KayeCTBEHHbIC pPEaKlUu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-AaHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a7ad no temaM «Mertamib» M «Hemertamisl») B COOTBETCTBHMM C IIpaBWJIAMU TEXHUKH
0€301aCHOCTH MPH OOpAIEHUH C BEIIECTBAMU U JIaDOPaTOPHBIM 000pyIOBaHUEM, IIPEACTABIATh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OopMe 3anucu ypaBHEHHH COOTBETCTBYIOILUX
peakiuii 1 GopMyIHpOBaTh BBIBOJbI HA OCHOBE ATHX PE3yJIbTaTOB,;



c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYIO HH(OpMalHio,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHUKaiuu, HHTepHer u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBe/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, TOHUMAasi cMbICT nokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBLIEHUS U MPEAOTBPALIEHUS X BPEAHOIO BO3ACHCTBUS Ha OPraHN3M YEJI0OBEKA;

JUIsi 00y4YarolUXCsl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYECKUX SIBIICHUM;

JUISL  CIIETIBIX ¥ CA0OBUASIIMX OOydYaloIUXCs: yYMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHble yraeBOAOPOABl — aJTKAHbI 2
59 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 6 1
aJIKa/INeHbI, aJIKUHBI
2.3 Apomatnyeckue yrieBogopo bl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U 3 1
ux nepepadoTka
Hroro no pazueny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. denon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrineBoasl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Hroro no pazueny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 6 1 1
HWroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Meraist 6
2.2 Hemeraminl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5
' BEILIECTB
Hroro no pazueny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XUMUs ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n P Bcero Koﬁn TPOTLHBIC HpﬁaKT"quK"e U3YYeHHs o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypesI
[IpenMer opraHnyecKoil XuMuu, e€
1 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE 01.09.2023
Teopus cTpoeHHst OpraHUYEeCKUX
2 coenunenuit A. M. byrneposa, e€ 1
it yTiIep 08.09.2023
OCHOBHBI€ MOJIOKEHHUSI
[IpencraBienue o kinaccupuKaun
OopraHmueckux BemectB. Homenkmarypa
3 1
(cucremaTudeckas) U TpUBHUATIbHBIE 15.09.2023
HA3BaHUS OPTAaHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHH PsIJT 22.09.2023
5 MertaH u 3TaH — OpocTeuIe 1
MPEJICTABUTENN ATKAHOB 29.09.2023
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOKWCTBA 1
POSHHE, 13.10.2023
7 DTUJICH U TIPOIUIICH — MPOCTEHIIme 1
MIPEICTABUTENH AJIKCHOB 20.10.2023
[Ipaktuueckas padota Ne 1. «I[lomyuenue
8 . 1 1
ATUJICHA U U3YYEHUE €0 CBOUCTBY 27.10.2023
Ankanuensl. byraauen-1,3 u
9 MeTunoyraaueH-1,3. Ilonydenune 1
yranuern-1, yi 03.11.2023
CUHTETHYECKOTO KayuyyKa ¥ PEe3UHbI
AJIKUHBI: COCTaB M 0COOCHHOCTH CTPOSHHUS,
10 TOMOJIOTUYECKHH psijl. AlleTuiieH — 1
PAL. ARl 17.11.2023

IIPOCTEUILNHN NTPEACTABUTENb AIKUHOB




Brrunciienus no ypaBHEHUIO XUMHUYECKOM

11
peaKkiuu 24.11.2023
12 Apenbl: 0eH3011 ¥ TOIYoJ. TOKCHYHOCTD
apeHoB 01.12.2023
['eHeTnyeckas CBSI3b YII€BOIOPOAOB,
13
IPUHAUIEKANINX K Pa3IMYHbIM KJlaccaM 08.12.2023
[IpupoaHble ICTOYHUKH YTIIEBOAOPOIOB:
14 0 i ra3 u 1o e He e
MPHPOJIHBIH Ta3 U NOMYTHBIE H bTsAHBI 15.12.2023
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
[IpupoaHble ICTOYHUKH YTIIEBOAOPOIOB:
15 0 i ra3 u 1o e He e
MPHPOJIHBIH ra3 U NOMYTHBIE H bTAHBI 29 12.2023
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
16 KonTponbhas pabota no pazaeny
«YTeBogOpOIbI» 29.12.2023
17 [IpenenvHBIC OTHOATOMHBIE CITUPTHI:
METaHOJI 1 dTaHo1. BomopoaHas cBs3b 12.01.2024
18 MHoOroaToMHbI€ CIIUPTHI: STUIIECHTITUKONIb U
TJIUIEPUH 19.01.2024
DeHOI: CTPOCHHUE MOJIEKYIIBI, PU3NIECKUE
19 .
1 XUMUYECKHE CBOMCTBA, TPUMEHEHHE 26.01.2024
20 Anpaerusl: GopMaIbaeTUuI U
aneraibaerusl. AeToH 02.02.2024
OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE
21
KHUCJIOTHI: MypaBbUHAasl U YKCYCHasI 09.02.2024
[IpakTuueckas padora Ne 2. «CBoiicTBa
22 .
pacTBopa YKCYCHOU KHCIIOTBI» 16.02.2024
CreapuHOBas 1 0JIEMHOBASI KUCIIOTHI, KaK
23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX 01.03.2024
KHUCIIOT
MBpb11a Kak coJId BBICIIUX KapOOHOBBIX
24 KHUCIIOT, KX MOIOIIEE JCHCTBHE

08.03.2024




CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE

25 z;)ii(();%mx KHUCJIOT. [ Mapoau3 CoKHbIX 1 15.03.2024
%6 JKupbl: THAPOIN3, IPUMEHEHUE, 1
Omosoruveckas poiib KHUPOB 22.03.2024
YrieBoabl: cocTaB, KiIacCUpUKAIIH.
27 Baxneiimme npeacTaBUTEIN: TIIIOKO3a, 1
bpykrTo3a, cax§p§3a ’ 29.03.2024
28 Kpaxwman u 1emirono3a kak mpupoHbie 1
TTOJTUMEPBI 05.04.2024
KonTponbHas padoTa 1mo pazaeny
29 :(1;1;31§£§£;>?nepmamne OpTaHHYECKUe 1 19.04.2024
30 AMMHBI: METHJIAMHH M aHUIUH 1 26.04.2024
AMWHOKHCIIOTHI KaK aM(pOTepHBIC
1 raHUYeCKU WHEHUS, UX 1
’ gsloiomzcecxzec Z;Haqeline. ﬁenmnm 03.05.2024
30 benku kak npupoiHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS 17.05.2024
33 OCHOBHBIC TTOHSATHS XUMUH 1
BBICOKOMOJICKYJISIPHBIX COSIMHEHUIN 24.05.2024
OCHOBHBIE METO/bI CHHTE3a
4 BBICOKOMOJICK YIISIPHBIX MHEHHI. 1
’ Hn(e:l?m(\)/[a:cri, iayEyKH, ;(())?II([)KHea 31.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoTsbI

Jara
U3y4eHusl

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMUYECKUN 3EeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIus aTOMOB

01.09.2023

[Tepuonnueckuii 3akoH u [lepnoanueckas
cUucTeMa XUMMUYECKUX aemMeHToB /. 1.
MenpeneeBa, ux CBSI3b C COBPEMEHHOU
TEOPUEHN CTPOEHUSL aTOMOB

08.09.2023

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKHUX HJIEMEHTOB M UX COEIMHEHUI
10 TpynIam u rnepuojam. 3HaueHue
MIEPUOINYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anementoB .. Meneneesa B
pPa3BUTUHU HAYKHU

15.09.2023

Crpoenue BelecTBa. XMMUYECKas CBA3b, €€
BUABI, MCXaHU3MBbI 06pa30BaHI/I51
KOBAJIEHTHOM CBSI3U. BogopoaHas cBs3b

22.09.2023

BaneHTHOCTh. DNEKTpOOTPUIIATETBHOCTD.
Crenedb okucieHus. Bemntectsa
MOJICKYJISIPHOTI'O U HEMOJICKYJISIPHOT'O
CTPOCHHUS

29.09.2023

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe

13.10.2023

Krnaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COCTUHEHUM.
['eneTnyeckast CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

20.10.2023




Knaccudukamnus XumMruaeckux peakiuii B
HEOPraHUYECKON U OPraHU4YeCKON XUMUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPALICHUS YJHEPTUU TTPU
XUMHYECKUX PEAKIIUAX

27.10.2023

CxopocTts peakiiuu. OOpaTMbIC PEaKIIHH.
XUMHUYECKOE PAaBHOBECUE

03.11.2023

10

[TpakTuyeckas padora Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

17.11.2023

11

QHGKTpO.HI/ITI/I‘IeCKaSI Jucconuanus. Iloustue
0 BoJIOpoHOM Tokasarene (PH) pactBopa.
Peakuuu nonsoro oomena. ['maponus
OpPTaHUYECKUX U HEOPTaHMYECKUX BEIICCTB

24.11.2023

12

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakmuu. [lonstie 06 snexTponuse
pacIuIaBOB ¥ pacTBOPOB COJIEH

01.12.2023

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHU

08.12.2023

14

Mertaiubl, ux noyioxkenue B [lepuoguueckoit
CUCTEME XUMUYECKUX AemMeHToB /[, .
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe GpuU3ndecKue CBOWCTBA
METaJUIOB

15.12.2023

15

CnutaBbl METAIIOB. DIEKTPOXUMUYECKUI
PsI HAIPSDKEHUN METAJLIOB

22.12.2023

16

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlui,
MarHui, aTFOMUHUN) U UX COCTMHEHUMN

29.12.2023

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTUHEHUN

12.01.2024




18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTMHECHUN

19.01.2024

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
«Mertanaen"

26.01.2024

20

Hewmetamisl, ux MonoxeHue B
[Tepuoanueckoil cucreMe XUMUYECKUX
anemeHToB /1. I. Meneneena u
O0COOEHHOCTH CTPOEHHUS aTOMOB

02.02.2024

21

®u3nyYecKre CBOKMCTBA HEMETAIIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOPOJIa, cepbl, hocdopa u yriaeposa)

09.02.2024

22

XHUMUYECKUE CBOMCTBA TaJIOTEHOB, CEPhI U
HUX COeIUHEHUN

16.02.2024

23

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COEMHEHHI

01.03.2024

24

XHUMHYECKUE CBOMCTBA YIIIEpOAa, KPEMHHUS U
HUX COEINHEHUN

08.03.2024

25

[IpumeHeHne BaxHEUIINX HEMETAIIOB U UX
COE€TUHEHUN

15.03.2024

26

O0001enne ¥ cUCTEMAaTH3aIMs 3HAHUH 110
TeMe «HemMeTamiely. Beraucienus mo
ypaBHeHI/ISIM XUMHNYCCKUX peaKHI/Iﬁ nu
TEPMOXHUMHYECKHE PACUETHI

22.03.2024

27

[TpakTrueckas padota Ne 3. «Pemenue
OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCMC
"Hemeramnsl"»

29.03.2024

28

KonTponpHas pabota mo Temam «MeTauib»
n «Hemertamie

05.04.2024

29

Heoprannueckue 1 opraHn4eckue KucioThl.
Heopranuueckue u opranuueckue
OCHOBAHUs

19.04.2024




30

AmpoTepHble HeopraHU4ecKHe u
OopraHu4eckue coeMHeHus. [ 'eneTnueckas

CBSI3b HEOPTaHWYECKUX U OPTaHUICCKUX 26.04.2024
BEIIIECTB
Ponb xumun B o0ecrieueHuN SKOJIOTHIECKOM,
31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1 03.05.2024
Pa3BUTUU MEAUIIHBI
[IpencraBnenus 00 0OIMIMX HAYYHBIX
32 NPUHLUMIAX TPOMBIIIIECHHOTO 1Oy IEHHA 1 08.05.2024
BOXHEHUIIINX BEIIECTB
33 UYenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1 17.05.2024
34 X¥MHS U 3I0pOBBE YETIOBEKA 1 24.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 10 kiacc/ I'abpuensua O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkinonepHoe 0011eCcTBO

«3narensctBO «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

JOKYMEHT NOAMNMNCAH
OINIEKTPOHHOW MOAMNMChIO

CepTtudukart:
00DE55F9F87FDE5S9C52B7CEEF55490524D
Bnapeneu: Caxaposa Jliogmunna ®egoposHa
HewncteuteneH: ¢ 05.04.2023 oo 28.06.2024
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