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HOACHUTEJBHAA 3AIINCKA

[Iporpamma MO XMMHM Ha YpOBHE CpeIHEro o01mero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanmpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit ®denepanun», TpeOOBaHU K pe3yjbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBbHON TPOTPaMMBI CpeIHETro oOIIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM craHgapre COO, c¢ yu€rom Konmenuuu mnpernogaBaHus
ydeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii
denepaivy, peamu3yIOIIMX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrPaMMbI, U
OCHOBHBIX TONOXeHU «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsixenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO/J0B K pa3paboOTKe IMpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
o0mieit cTpareruu 00ydeHUsI, BOCIIUTAHUS U Pa3BUTHS 00yJarONIUXCs CpeACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIU
koHnentyanbHbie nosoxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHUN K YPOBHIO IOJATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBanue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTelbHON  OpraHu3allii, SBISETCS HEOTHhEMJIEMON YacThl0 HX
oOpazoBanHocTH. OHO CHYXHT 3aBEepUIAIONIMM JTalloOM pealu3aldyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIHX
[EJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs XuMuyeckoe oOpa3zoBaHUE
0o0ydJaronuxcsi Ha ypOBHE CpeIHEro o0Iero oopa3oBaHus CPEeACTBAMHU yIeOHOTO
npeaMera «XHUMHS», CONEpPKAHHE M TIOCTPOCHHE KOTOPOrO OMpENEIICHbl B
mporpaMme MO0 XMMHUHM C YYETOM CHEHU(PUKH HAYKH XUMHH, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJLI M B MaTEPUAIBHOM JKMU3HU OOIIECTBA, a TakXKe C Yy4ETOM
o0muXx 1eneld W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CHUCTEMBI cpeHero obmiero oopazoanus B Poccutickoit denepanun.

XUMHsSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOyIO POJib B
COBPEMEHHOM IUBHWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpPUAIbHON KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PALMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME IEJIOCTHOTO TPEICTABICHUS 00 OKpPYKAIOIEeM MHpPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (popMUpYETCSs B XMMHUU Ha OCHOBE IMOHHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPYKAKOUIET0 MHUPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHUEM BEIIECTB, UX CBONCTBAMU U BO3MOYKHBIMH 00JIaCTIMU TPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMUs CTajla
HEOTHEMIIEMOM YaCThbIO MHUPOBOU KYJIbTYphI, HEOOXOJAUMBIM YCIOBHEM YCIEITHOTO
TpyJa W KU3HU KaKJIO0ro wieHa oOmectBa. COBpeMEHHAas XHMMHs Kak Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBj€Ha Ha pEIICHHE
rno0ajgbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
YHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBMM ¢ OOmMMMH LENSMU W TPHHIMIIAMHA CPEAHETO OOIIETOo
obpasoBanms coaepkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YPOBEHD
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyarolmuxcsi, HEOOXOIMMYK0 UM i  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
0o0pa30BaHMs B pa3TUYHBIX 00JACTIX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBnsomuMu  npeameTa «XUMHUS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» u «OOm@as M HeOpraHudeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJepKaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUHU M0 HEOPraHUYECKOW XMMUHM (C BKIIFOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
Oopranndeckon xumuu. GopMuUpOBaHNE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUH
npeaMera oOecrnedyrBaeT BO3MOYKHOCTh PAacCCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOLINX MOHSTHUN, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxanust KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMmupoBaHa B TporpaMMe MO XHMMHU HAa OCHOBE
CUCTEMHOT0 TOAXOJa K H3YYCHHI0 Y4YeOHOTO MaTepuajia M 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHH BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIACCUYECKOHM TEOpUU CTPOCHHS OPraHMYECKHX
COCIMHEHHMI, a TakKe Ha YpPOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX
OpeJCTaBICHU O cTpoeHuu BemlecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEAUWHEHHH. B Kypce OpraHMyecKor XUMHUH NOJIYYarOT DPa3BUTHE
c(hOopMHPOBAaHHBIE HA YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs MEpBOHAYAIHHBIC
MPEJICTaBICHUS O XUMUYECKOUN CBsI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLINH.

[Ton HOBBIM yrioM 3peHHs B MpeaMeTre «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsi M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOMIETO OOpa3oBaHMHS
TEOPETHUYECKHI MaTepuad u (AKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD) OOy4YaroIUMCS TPEJAOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIINH,



rIy0)Ke TIOHATh MCTOPUYECKOe W3MEHEHHEe (YHKIMHA HTOTO 3aKoHA — OT
o0o01arorieit 10 0ObACHAIONMEH U MPOTHO3UPYIOIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHUM, & TAKXKE O XMMUUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMPOTEKaHWsi jJomoyHsiercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYPOJOTHUUECKUA W TPHUKIAJTHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHMMAHHUIO B3aWMOCBS3U XHMHH C
JPYTMMHM HayKamu, pPacKpbIBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
JeATeIbHOCTH 4YeJOBeKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K TIPOIECCY
TBOpYECTBA B 00JACTU TECOPUHM W MPAKTUYECKUX TMPUIOKCHUN XUMHH, ITOMOTAIOT
BEIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIHBAThL WH(OOPMAIUIO U
NPUMEHSITh €€ JUIsl TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYAIbHBIX U
AKCTICPUMEHTAIIbHBIX MCCIICA0BATEIbCKUX 3a7ad. B 11emom coaepkanue yueOHOro
npeaMera  «XUMUS»  JAHHOTO  YPOBHS  WM3YYEHHS  OPUEHTHPOBAHO  Ha
dbopMupoBaHUe y OOYYAOIMIMXCS MHPOBO33PECHUECKOW OCHOBBI ISl TTOHMMAaHUS
bunocockux MAeH, TaKWX KaK: MaTepUaIbHOE €IMHCTBO HEOPTaHHMYECKOTO M
OPraHMYeCKOTO0 MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHMEM, I[103HABAEMOCTh IMPUPOJHBIX SABJICHUM TYTEM OJKCIEPUMEHTA U
pelieHnusl TPOTUBOPEYMH MEXAYy HOBBIMU (akKTaMH W TCOPETHUYCCKUMH
MIPEAMOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX Tpodiem, a
Tak)Ke MPOo0JIeM COepEKEHUS IHEPTETHIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTU U MaTEpPUAJIOB.

B nmane pemieHuss 3a7ad BOCIUTAHUS, Pa3BUTUS W COIMAIIA3ALIMM
00y4Jaronuxcsi MPUHATBIC TPOTPAMMONW MO XHMHH TIOIXOIBI K OTMPEICICHHUIO
colepXaHUsI ¥ TIOCTPOCHHS TMpeaMeTa MpeaycMaTpuBaroT (GOPMHPOBAHUC
YHUBEPCAIBHBIX YYCOHBIX JIEMCTBUM, HMEIOMMX 0a30BO€ 3HAUCHHE IS
Pa3IMYHBIX BHUJOB JICATCIBHOCTH: pEIISHHs TMpoOJieM, IIOMCKa, aHalu3a W
00paboTku nHOpMAIH, HEOOXOAUMBIX TSI TIPUOOPETCHHSI OTIBITA MTPAKTHIECKON
1 HCCIIeI0BATEILCKON NEATEIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B ITO3HAHUHU
XHAMUH.

B mnpakTuke mnpenogaBaHMs XMMHH KaK Ha YPOBHE OCHOBHOI'O OOIIETo
00pa3oBaHUsI, TaK M HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPH ONPEASICHUN
COJICP)KATEIIbHOM XapaKTepUCTUKU I1IeJIe H3y4YeHUs MpeaMeTa HamnpaBiICHUEM
MEPBOCTENICHHON 3HAYUMOCTH TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHUYECKOW HAayKH KakK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JEITEILHOCTH 4Y€JIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphbl. C
METOJIMYECKOM TOUKH 3PEHHUSI TaKOM MOAXO0J K OINPEJCICHUIO IIeJIeH H3ydeHUs
MpeMeTa SBJISIETCS BIOJIHE ONPaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) ABIAIOTCS:

e (QopMupoBaHHME CHCTEMBl XWMHWYECKMX 3HAHUW KaK BaKHEUIIEH
COCTAaBJISIFOIIEH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOU
JeKaT KIIOYEBBIC TOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHEC SI3bIKa HAyKW, YCBOCHHE WM TMOHWMAHHWE CYITHOCTH JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHuE U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XWUMUYECKHX pEaKIUui, HEOOXOAUMBIX JJIsi MPUOOPETECHUS
YMEHUW OpPHUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYCCKUX SIBJICHUH,
MMEIOIINX MECTO B MPUPOJIC, B MPAKTUUECKON U TTIOBCEAHEBHOM JKU3HHU;

e Ppa3BUTHE YMCHHH M CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOTIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TPaBUII
0e301acHOro oOpaIeHus ¢ BEIISCTBAMM.

Hapsiny ¢ aTumMm, comeprkaTenbHas XapaKTepUCTHKA IeNiel U 3a7a4 U3YYCHUS
IpeaMeTa B IPOrpaMMe 1Mo XUMHH yTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CHUCTEME CpeliHero oolmiero oopasoanusi. CeromHs B
NpernoJlaBaHu  XUMHM B OOJIbIIEd  CTENEeHM OTHAETCS  MPEeAroYTEeHUE
MPAKTUYECKON KOMIIOHEHTE COJCp)KaHus OOydeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHON OpraHM3alliy, BIAACIOIIETO HE
HaObOpoM 3HaHWH, a (YHKIMOHATBFHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMHU aKTUBHOTO TOJIYYCHHS] 3HAHUW U MPUMEHEHUS UX B PEaTbHOU >KU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TMM mpu W3ydeHWUH TmpeaMeTa «XUMHUS» JOMHHHPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKUE 1SN U 33a]]a91, KaK:

ajanTtamnus 00yJarouuxcsi K yCJIOBHSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peIeHNi B KOHKPETHBIX KU3HCHHBIX CHUTYAIUSX, CBA3aHHBIX C BEIICCTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y O0OyYarOmUMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JIsl Pa3IUYHBIX BHJIOB
JESITENbHOCTH: PEIICHUs Mpo0IeM, TOUCKa, aHamu3a U o0paboTku uH(OpMAaIIIH,
HEOOXOJMMBIX JUIsI TPUOOPETEHUS OIbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TMO3HAHMM XHUMHUM, a TaKXke i1 OLUEHKH C TO3UIUN
HKOJIOTHYECKOM O€30MacHOCTH XapaKTepa BIMSHUS BEHIECTB M XUMHYECKHX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00yUaIOIUXCS: CIIOCOOHOCTH CaMOCTOATEIBHO MPHOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOIb30BAThH
COBpEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU JUIsl IOMCKA U aHanu3a yuyeOHOU U
HAYYHO-ITOMYJISIPHON MH(POPMAIIK XUMUYECKOTO COJIEPIKAHNUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHWU M TPOBEACHUH XUMHYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOydarommxcs YOEXKIEHHOCTH B TYMaHHUCTUYECKOU
HANpPaBIEHHOCTH XWMUH, €€ BAXKHOM POJM B pEHICHHH TI00aIbHBIX MpoOiieM
PaIMoOHAIBFHOTO MPUPOAOIOIF30BAHNSA, TTOTIOJHEHHS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIEHHSA K HPHUPOJIE M CBOEMY 3/I0POBBIO, a TaKK€ MNPUOOPETEHHs] OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHbIX 3HAHUM AJI1 NPUHATHS TPaMOTHBIX PELICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B ydeOnom mnaHe cpeanero ooOmiero oOpa3oBaHHUS MpeAMET «XUMUS)
0a30BOro YpOBHs BXOAMT B COCTaB IMpeaMeTHON obmacTu «EcTecTBeHHO-Hay4YHbIE
IpPEIMETHD».

OO1ee 4ncIo 4acoB, OTBEAEHHBIX AJI U3YUEHHsS] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero ooOuiero oOpazoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 knacce — 34 gaca (1 gac B HeAemio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU

[IpeameT opraHnyeckoil XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKHX
coenunennit A. M. bytiepoBa, e€ ocHOBHBIE MoJI0KeHUsI. CTPYKTYpHBIE (POPMYIIBI
OpraHMYeCcKUX BeulecTB. l'omosiorusi, wu3oMmepus. XHMHYECKas CBA3b B
OpPraHUYECKUX COCIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuKaluyu OpraHUYecKuX BemiecTB. HomeHkmarypa
OpraHWYEeCKUX COCIMHEHMHM (CcUcTeMaThyecKas) ¥ TpPUBHAIbHBIC Ha3BaHUS
BaKHEHIIUX MPEJCTAaBUTENEN KIACCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX IPEBpALICHUM:
O3HaKOMJICHHE C oOpasliaMu OpraHMYeCKHX BEIIECTB M MaTepuaiaMH Ha HX
OCHOBE, MOJICTMPOBAHUE MOJEKYJl OpPraHMYEeCKHX BEIIECTB, HAONIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALIEHUIO OPIraHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICeHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKH psan. MeraH W 3TaH —
NpOCTeHIe MPEACTaBUTEIN aJKaHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuuu 3aMellleHUuss U TOPEHHUsI), HAXOXKICHHE B MPUPOAE, MOIyYCHHE U
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUJIEH U MPONUIEH —
NpOCTeHIe MPEACTaBUTEIN aJKEeHOB: (PU3WYECKHE U XHUMUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHMS, TAJIOTCHUPOBAHUS, TUIAPATALMH, OKHUCICHHUS U
NOJIMMEpPU3AIINH), TIOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MetunOyraaueH-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lodyyeHue CHHTETHUYECKOIro
Kay4dyKa U pe3UHBIL.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifi. ALIETHIIEH
— NpPOCTEHIINKA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE WU
XUMHUYECKUE CBOMCTBA (peakluu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATAIUH,
TOpPEHUs), MOJYyUYEHHUE U TPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHune, (PU3NYECKUE M XHUMHUYECKHE CBOMCTBA
(peakiuy raJIorTeHUPOBAHUSI U HUTPOBAHUS), MTOJyYCHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), noay4eHue u npumenerue. TOKCUYHOCTh apEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPHUHAUICKAIIMMHU K Pa3IndHbIM
KJIACCaM.

[IpuponHble HWCTOYHMKH YIJIEBOAOPOAOB. [IpupoaHblii Ta3 W NONYTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HedTu:
NEPETOHKA, KPEKUHI (TePMUYECKHM, KaTaquTHueckuil), mnuposu3. [IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE C oOpa3lamMu IUIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIHUU
«Hedtp» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJ]  YIJIEBOAOPOJOB U
raJoreHONMPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YUYEHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bblunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJYKTa PEAKIMHU 10 W3BECTHBIM MAacce,
00BEMY, KOMMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WA MIPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxaiue opraHuyeckue CoeAUHeHHU

[IpenenpHble OQHOATOMHBIE CHMPTHL. MeETaHOI MW DJTAaHON: CTPOCHHE,
¢usznyeckue MW XUMUYECKHME CBOMCTBA (pEaklUU C aKTHUBHBIMU METaJUIaMH,
raJIor€HOBOJIOPOJAMH, TOpPEHHUE), MpUMEHEHHe. BoaoponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOa U ATAaHOJIA HA OPTraHNU3M YEJIOBEKA.

MHOroaToMHpl€  CHOUPTBL. OJTWICHIJMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBUE CO IICIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoBeka. [[pumeHnenne rmmuepruHa v STUIICHTTUKOJIS.

deHon: CcTpoeHHE MOJEKYNbl, (U3NYECKHE U XHUMHUYECKHE CBOWMCTBA.
TokcuuHocTh (penona. [Ipumenenue penona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBIAETHA: CTPOCHUE,
(¢u3NYecKue U XMMHYECKHE CBOWCTBA (PEAKUUU OKHCIEHHS M BOCCTAHOBJIEHUS,
KAueCTBEHHbBIE PEAKIIMH), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbHHAas H
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKHe U XUMUYECKUE CBOMCTBA (CBOICTBa,
oOurye JUIsl Kiacca KUCIOT, peakuus 3TepuuKalnn), moaydyeHue U NpUMEHEHHE.
CreapuHOBasi U OJEHMHOBAS KUCIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, HX MOIOUIEE ICHCTBHE.

CrnoxHple >(QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucIOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xupos. buonornueckas
pOJIb JKUPOB.




VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJeBoJoB  (MOHO-, JH- H
nonucaxapuibl). [ roko3a — mpocTeimmii MOHOCaxapuI: 0OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUE U XHMHYECKHE CBOWCTBA (B3aMMOJCWUCTBHE C
ruapokcuiom Menu(ll), oxkucinenne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHHME TIJIIOKO3bl), HAXOXJIECHUE B MPHUPOJAE, MPUMEHEHHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak H30Mep IITHOKO3BL.

Kpaxman u memirono3a Kak mpupoaHbie monuMepsl. CTpoeHne Kpaxmama U
HEeITI0N036l.  DU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOJIU3,
KaueCTBEHHAsl peakLus C HOJOM).

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaIICHUN:
IpoBeJcHNE, HAOMIOJEHNE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOIa
okcuzoM Menu(Il)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJIEHCTBUE TJIMIIEPUHA C
ruapokcunom meau(1l)), anpaern1oB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHAA
cepeopa(l) u ruapokcumom wmeau(ll), B3aumojeiicTBHE Kpaxmana C HOIOM),
MIPOBEJICHUE MPAKTUIECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Bolunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOHOIO BEIIECTBA MJIM MPOJYKTAa PEaKLMH MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOHBIX BEILIECTB WM IIPOJYKTOB PEAKIIUN).

A3oTconeprkalie OpraHn4eckiue COeAMHECHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHMYecKrue coearuHeHus. Ou3ndeckue
U XMMHMYECKHE CBOICTBA aMHUHOKHCIOT (Ha Ipumepe rimuuHa). buonormueckoe
3HaYE€HUE aMMHOKUCIOT. [lenTup.

benku kak mpupoAHBIE BBHICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT W TPETUYHAs CTPyKTypa OeiakoB. XWUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE pEeaKlIUy Ha OEJIKu.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BEUIECTB U HUX IPEBpaIICHUN:
HaOJI0/IEHUE 1 OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OCIKOB MpU
HarpeBaHUH, IBETHbBIC PEaKIUu OEITKOB.

BbicokoMoJIeKyIsIpHBIE COeUHEHUSI

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLUHU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaICHUN:
03HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanmuzamus MeXIPEAMETHBIX CBS3CH IIPH U3YUCHUU OPraHUYECKONW XMMHH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOIMWX €CTeCTBEHHO-
HAYYHBIX TOHATHH, TaK W TOHSTHH, SBJSIONIUXCS CHCTEMHBIMH JUIS OTACIBHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OO1me eCTECTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIacCH(HKaIis, ePHOINIHOCTh, HAOII0IeHNE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusnka: MaTtepus, OHEPrus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
DHEPreTUYCCKUM ypOBEHBb, BEIIECTBO, TElO, OOBEM, arperaTHoe COCTOSHHUE
BeIeCTBA, (PU3UYCCKUEC BETUYMHBI U SAUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpPTaHHU3ME,
dboToCcHHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJICBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MHHEpAJIbI, TOPHBIC MOPOJIBI, MOJIE3HBIC MCKOIIAEMbIC, TOILINBO,
pecypchl.

TeXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI pPAIMOHAILHOTO ITUTAHHS,
MOIOIITHE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUCCKHE MpernapaThl, MaTepHAIbl U3
VUCKYCCTBEHHBIX M CHHTCTHUECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHUHU

XUMUYECKHIl 3ieMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBEIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ieiieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(DUTYpaIUsi aTOMOB.

[lepnognuecknii 3akoH u Ilepuoanueckas cucremMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOINYECKOr0 3akoHAa U [leproanyecKkoil CUCTEMBI
xuMuudeckux anemeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUS CBONCTB XMMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMH TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYMIaM U TEPHOJIAM.
3HaYeHUE NEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbI XUMHUYECKOW CBSI3H
(kOBaJIeHTHAs] HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHONW XHMHYECKOW CBS3W (OOMEHHBIH W JOHOPHO-
akuentopHsiil). Bomopognas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATEIHHOCTS.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJIIDHOTO M HEMOJIEKYJSIDHOIO  CTPOEHHS.  3aKOH
MMOCTOSTHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTAUINYECKAX PEIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILIECTB OT TUIMA KPUCTAJUIMIECKON PEIETKH.

[loHATHE O OUCTIEpCHBIX cuUcTeMaxX. VICTUHHBIE U KOJUIOMIHBIE PacTBOPHI.
MaccoBas 1011 BELIeCTBa B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECTMHEHU. Howmenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIJICKAIUX K PA3JTUYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss XMMHYECKHX — peakiuii B
HEOPraHUYECKOM M OPraHUYECKON XWMHHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIIECHUS SHEPTUU NPU XUMUUECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DaKTOpbl, BIMAKOIIME HA COCTOSHHE
xumMuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyueckas aucconuanus. CuiabHbIe U cialdblie 25eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCJIAsl, HEUTPpAJIbHAS, IIEJIOYHAS.

OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIC PEAKIIHH.

DKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
nemoHcTpanus Tabnun «[lepuoanueckas cucremMa xuMmuueckux snemeHtoB [, .
MeHpeneeBay, U3ydeHHE MOJIENCH KPUCTAUIMYECKUX PEMIETOK, HAOJIOJIEHUE U
OTNUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IOKEHUE TTEPOKCHUIA
BOJOPOJIa B MPUCYTCTBUM KaTaIM3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TOMOUIBI0O YHUBEPCAIBHOTO HHJMKATOpa, pEaKIUd HOHHOro OOMEHa),
MIPOBE/ICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUM.

Pacuérnbie 3agaum.

Pacuétel 1O ypaBHEHUSIM XHUMHYECKHUX pEAKUH, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HCIIOJIB30BAHUEM IMOHATHUS «MaccoBas
JTOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilonoxxkenue HemeraimioB B llepuomnueckor  cucreme
xumuueckux asnemeHToB JI. Y. MenneneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (HAa MpuUMepe
KHCJIOpo/a, cephl, hocdopa u yriaepona).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJIOB (raJoreHOB, CEPhl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M UX  COCIMHEHUH  (OKCHIIOB,
KHUCIIOPOICOIEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTMHEHU).

[IpuMeHeHnE Ba)KHENIIIMX HEMETAIIIOB M KX COESIMHEHMUIA.



Metaiuibl. [lonoxenue mMertamwioB B llepuoguyeckor CHUCTEME XUMHYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guzndeckue coiicTBa MeTaioB. CIuiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUI Pl HAPSIKEHUH METaJJIOB.

XWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUH, Kaluil, KaJlbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OOmue crnocoObl momydeHus: MeTawioB. [IpuMeHeHue MeTamioB B OBITY U
TEXHHUKE.

OKCHEPUMEHTAJIbHBIE METO/bl H3YyUYE€HHUS BEIIECTB U HX IPEBPAIICHUN:
W3yYeHHE KOJUICKIIMH «MeTaibl U CIUIaBbD», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCTIEPUMEHTAIILHBIX 3aja4, HAOJIOICHWEe W OIHMCAHHWE JACMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUJIPOKCHUJIA aTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEaKI[MM Ha KATHOHBI METAJIJIOB).

Pacuérnreie 3a1aun.

Pacuétel maccel BemecTBa WM 00BbEMA ra30B IO U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacd€Trl Macchl (00BEMA, KOTMUECTBA BEIIESCTBA) MPOIYKTOB PEAKIUH, €CITU OTHO
13 BEIIECTB UMEET ITPUMECH.

XUMHS U )KM3Hb

Ponp xuMum B o0ecreueHHH 3KOJOTUYECKOM, YHEPreTHUYECKON U IMHIIEBOM
0€30MacHOCTU, Pa3BUTUM MEUIMHBL. [lOHATHE O HAy4HBIX METOJaXx IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOIMIMX HAYYHBIX MPHHIMIIAX  ITPOMBIILICHHOTO
MOJIYYCHUS BaKHEUIINX BEIIECTB.

YenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKIMOHHBIE MATEpUajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaabl JJs JIEKTPOHMKH, HAaHOMAaTEpHUaJIbl, OPraHUYECKUE U MHUHEpAJIbHbBIC
ynoOpeHus.

XUMHSIT U 3I0pPOBBE YEIIOBEKA: MpPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 MCIOIL30BaHUS MpenapaToB OBITOBON XUMHUU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanmmzanmst  MeXIpeaMETHBIX  CBS3€M MpU  HU3YYCHUH  OOmmIeH |
HEOpPraHU4eCKOW XuMuH B 11 Kiacce OCyIIEeCTBISIETCS YE€Pe3 UCIIOIb30BAHUE KaK
OoOIUX eCTEeCTBCHHO-HAYYHBIX TOHATHH, TaK W TIOHITHH, SBIISIOIIAXCS
CHCTEMHBIMHU 151 OTJICJIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue eCTeCTBEeHHO-HAYYHbIE MOHATHS: HAay4YHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KiacCHu(pUKaIusi, IEepUOJUYHOCTb, HaOJIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepus, IHEPIUs, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOIl, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIUYUHBI U €IUHUIBI HX
U3MEPEHUs, CKOPOCTb.

Buonorus: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKONAEMBbIE, TOILIMBO,
pecypehl.

TexHosorusa: XuMuyeckas IMPOMBIIUIEHHOCTb, METAJLUIYPIUs, IIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJILCKOXO3AUCTBEHHOE IIPOU3BOJCTBO, IIMILEBAs
IPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINIICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IIPEenaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MATEPHUAIIOB,
3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pPE3ylbTaTaM OCBOCHHMS
oOyyarolMMHUCsl MPOrpaMM CpeAHero oOmero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeMETHbIM M HpeaMeTHbiM). HayuHo-meToguueckoll OCHOBOM — AJis
pa3paboTKy TMJIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS MPOrPaMM CPEAHETO OOIIETo
00pa30BaHUsl SIBISIETCA CUCTEMHO-ACSITETbHOCTHBIN MOAXO/I.

B coorBercTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpEIMETa «XUMHsD» Ha YPOBHE CPEIHEIrO
o01mero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHWE OOYYAOIMIMMUCS POCCUUCKOW TPaKIAHCKOW HWICHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEIICHUIO;

HAJIMYUE MOTUBALUU K O0yUEHHUIO;

LIEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JTMUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH U MCTOPUIECKUX TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOy4arolUXCsl PYKOBOJACTBOBATHCS B CBOCH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, IPUCYIIMMH LIEITOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMUs;

HAJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KM3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeamMeTa «XHMHS» JIOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM U BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBUHM C
I'YMaHUCTHYECKUMH, COLUOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU
U WJealaMd POCCHICKOTO TPa)KTaHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJaMH  TIOBEICHHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccaM
CaMONO3HAHUSA, CaMOPAa3BUTHSI M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHSA IpeaMera «XUMHUS»  OTpa)karoT
c(hOpMUPOBAHHOCTh OMbITA I[TO3HABATEIIbBHOM W NPAKTUYECKON JESITEIbHOCTH
oOyJaromuxcsl Mo peanu3aliy MPUHIATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYaroIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00sS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€YECTBECHHON XHUMMHU,

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 0OJACTH TEOPUU U TPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAyKH €CTh PEe3yJbTar
JUTUTEIBHBIX ~ HAOJIOJACHUN, KpPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOUIEM
aHanu3e MH(OpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMH, CBI3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMU,
U NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHWE M IMOCTYIKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX W IPABOBBIX HOPM W OCO3HAHUE IMOCJIEACTBUM 3THUX
MOCTYTKOB;

4) gopmupoBaHus KyJbTYPHhI 310POBbSI:

NOHMMAaHUs IIEHHOCTEH 370pOoBOr0 U 0Oe30macHOro olpasza JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus TpaBuil 0e30mMacHOro OOpallleHuss C BEHIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCIICJCTBUN M HEMPUSTUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
NEeSTEIbHOCTH, OOIINECTBEHHO TIOJE3HOM, TBOPUYECKOW W  JPYrux BHUJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PELIICHUH MPAKTHYECKUX 3a]a4
COIMAJIbHOM HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHHIO MPOQPECCHl pa3auyHOTO poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBAXKEHHUS K TPYLY, JHOIAM TPyAa U pe3yibTaTaM TPYAOBOU ESATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPDY HHAMBUAYAJIbHOM TPAEKTOPHU
oOpa3oBaHusi, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU 1I€JIECOO0PA3HOTO OTHOLIEHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMaHUs TN00aJbHOTO XapakTepa SKOJOTHYECKHX MpoOseM, BIUSHUSA
SKOHOMMYECKHUX ITPOLIECCOB HA COCTOSTHUE NPUPOAHON U COLIMANIBHOMN CPENIBL;

OCO3HaHUS HEOOXOJAMMOCTH WCIONIB30BAaHUS JIOCTIDKEHUN XUMHUH JJis
pelIeHns: BOIPOCOB PALMOHAIBHOTO IPUPOAOIIONB30BaHNS;

aKTUBHOI'O HENPUATHS JEHUCTBHUM, NPHUHOCAILMX Bpel OKPYKAIOIIEH
OPUPOAHON Cpefie, YMEHHUS IPOrHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTUYECKUE
NOCJIEJICTBUS MPEAIPUHUMAEMBIX ACHCTBUN U IPEIOTBpAIIaTh UX;

HAJIMYMsl PaA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEJIBHONW, KOMMYHMKAaTUBHOW M COLMAIbHOU
NPAaKTHKE, CIOCOOHOCTH W YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoonu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHOW MTPAKTUKH;

NOHUMAaHUSA CHeNu(UKH XUMHUU KaK HayKH, OCO3HaHHs €€ poiud B
(OopMUPOBaHUN PAIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHUs 00 OKpYXarolleM MHUpe Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHuH MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHHM JUJII  COBPEMEHHOM
IMBHJIM3ALMU: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M Ba)XXHOW pOIM B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aNbHBIX TPOOIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUYECKOM, MUIIEBON U
IKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM METUIMHBI, 00ECIICYCHUH YCIOBUN
YCIELIHOr0 TPYy/Ja 1 SKOJOTHYE€CKH KOM(DOPTHOM KU3HH KaXKJI0T0 YJIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
NOJIy4aeMble 3HAHUS JIs1 aHAIM3a U OOBSICHEHUS SBJICHUIM OKPYKAIOIIEro MUpa U



MIPOUCXOMSIIUX B HEM U3MEHEHUM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCS JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENLHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON E€ATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO M
CaMOOOpa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHHU B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHOM
NEeSATENbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeAMETHBIC PE3YJIBTaThl OCBOCHHS YYCOHOIro MpeaMeTa «XHUMHs» Ha
YPOBHE CpeJHET0 00111ero 00pa30oBaHUs BKIIOYAIOT:

3HaYUMbIe  JUI1  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYarONIUXCS
MEXKTUCIUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOMICHAYYHBIC TOHITHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpPa M CIHCHH(PUKY METOIO0B TO3HAHUS,
WCIIOJIB3YEMBIX B C€CTCCTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPIHs, SBICHUE,
IPOIECC, CHCTEMa, HAyYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, KCCIIE0BaHNE, HAOIOCHIE, H3MEPEHHUE, SKCIICPUMEHT U JAPYTHE);

yYHUBEpCaIbHbIC YUYCOHBIC JeHCTBHS (TIO3HABATEIbHbIC, KOMMYHUKATHBHEIC,

pEryJsiTUBHBIC), obecrieurBaroIe dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COITMATILHON KOMIIETEHITUN 00yJIarOIITIXCS;
CIIOCOOHOCTH O0yJaroIIIXCS HCITOJIB30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M YHUBEPCAIbHbIE YUEOHbBIE
JENCTBUA B II03HABATEIBHON U COLIMAJIBHOM ITPAKTHKE.

MerarnpeaAMETHBIE PE3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMA  TIO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMH
JCUCTBUSIMU.

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
ACHCTBUAMM:

1) 0a30Bble JJOoruvYecKue JaeicTBUsI:

CaMOCTOSITENIbHO  (OpMynHpOBaTH W aKTyaJH3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIJICIIATh XapaKTEpHbIE NMPU3HAKKA TOHITHI M YCTaHaBIMBAaTh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS ISl OOBSCHEHUS! OTACIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHM [JJIs KIacCU(PUKALUKU BEIIECTB U
XUMHUYECKUX PEaKIIN;

YCTaHAaBJIMBAaTh I[PUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE pPacCyKIeHUs (MHIYKTUBHbBIC, JE€IyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W IPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATh BHIBOBI U 3aKIIOUCHMS;

IPUMEHSATH B MPOLECCE NMO3HAHUS, UCIIONb3YyEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIBLHBIE IPE/ICTABICHNS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKas (opmysia, YpaBHEHHE XUMUYECKOU
peakUMy — MpPU PELIEHUWU Y4YEOHBIX MO3HABAaTEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
IPUMEHATh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHUS ISl BBISBICHUS! XapaKTEPHbIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLINM.

2) 6a3oBble Mccaea0BaTEILCKHE AeiiCTBHSI:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKLnil;

(GopMyIMpOBaTh LEIH U 3a/1a4d UCCIIEA0BAHUS, UCIIOIb30BaTh IOCTABJICHHBIE
U CaMOCTOSATENbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMHU CAMOCTOSATEIBHOIO IIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyJIHpoBaTh
0000111eHS ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIETOBAHNS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIAHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIEeOBAaTENIbCKOM UM MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEUICHUs] MNPaKTUYECKUX 3a/ay, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMSI.

3) padora c unpopmanueii:

OpUEHTHPOBAThCS B pA3IUYHbIX MCTOYHHMKAX HH(popManuu (Hay4dHO-
NOMyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHUA, CIPaBOYHBIE IMOCOOWS,
pecypcsl HTepHeTa), aHAMU3UpOBaTh MH(POPMAIHIO PA3IWYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



(GopMyIMpOBaTh 3aMpPOChl U NPUMEHATh PA3IUYHBbIE METOJbl IIPU MOUCKE U
orOope wuH(pOpManuK, HEOOXOAUMOW NS BHINOTHEHHUS Y4YeOHBIX 3ajad
OIPEIETIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IU4HbIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MHpeACTaBICHUS
uHbopMaIuu (Cxemsl, TpaduKu, AUATPAMMBI, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONB30BaTh HAY4YHBIM S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
XUMHYECKON HH(OpMAIMel: TNpUMEHSATh MEXIpeAMETHble ((usmueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpeBUATypbl, HOMEHKIATYPY;

UCTIONB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HarJIATHOCTH.

OgByaieHHe YHMBEPCAIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJa€MOU TEMBI B XOJ€ JUAIOra W/WUiH
JUCKYCCUM,  BBICKa3blBaTh  HJEeH, (OPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

BBICTYNIATh C MpE3EHTAIMENl pe3yJIbTaTOB IO3HABATEIBHOW JESITEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBINIOJHEHUN
XMMHYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO MCCIIETOBAaHUIO CBOWCTB
U3y4aeMbIX BEILLECTB, pealu3alui Y4eOHOro npoekTa u (opMyIUpOBaTh BBIBOJbI
10 pe3yJIibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COIVIACOBAHMS IMO3ULIMHA B
xo0J1e 00CyXIeHHS 1 0OMEHAa MHCHHUSIMH.

OByaieHHe YHMBEPCATbHBIMHU PeryJssTHBHBIMU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOK I103HABATEIBHYIO
NeATENbHOCTh, ONpenessis €€ Leaud M 3aJadyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIjIaraeMblii aJrOpUTM ACHCTBHA Tpu
BBIMIOJJHEHMHM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pElIeHHs C Y4YETOM IIOJIyYE€HHS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEU NIEATEIbHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTpaXxaroT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHHH O XHUMHYECKOH  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHUMHU B TIO3HAHUU SBJICHUU



npupoasl, B  (QOPMUPOBAHMUM MBINUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM 1JIsI pEIICHUS TPAKTUUECKUX 3a/1au
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATrAlOIINE TOHITUS (XMMHUYECKUNA DJIEMEHT, aToOM, JJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPHUIIATEIHLHOCTh, XUMUUYECKas
CBS3b, CTPYKTypHast (opmyna (pa3BEépHyTas W COKpamEéHHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeeT, GyHKIMOHAIbHAS TPYTIa, paguKal,
M30MEPHSI, U30MEPBI, TOMOJIOTHYECKUAN PsAJl, TOMOJIOTH, YIIE€BOIOPOIbI, KUCIOPO/
U a30TCOJAEpXkAIIUe COEIUHEHHsS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (T€OpUs CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3akKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUU, (PAKTOJOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCITOJIb30BAHUN BAXKHEHIITMX OPTaHWYCCKUX BEIICCTB B OBITY U
MPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMHOJb30BAaTh COOTBETCTBYIOUIUE MOHATHS MPH
OTNMCAaHUM COCTaBa, CTPOCHUS U IIPEBPAIICHUN OPTaHUYECKUX COEAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JJIS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEaKIUH,
M3TOTaBJIMBaTh MOJIEIM MOJICKYJl OPraHUYECKUX BEUIECTB JJISI WJLTIOCTpPAlUd X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAAJICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIIECTB [0 KX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpynme coeluHeHud (yTIeBOJOPOMAbI, KHUCIOpPOI M a30TCOIEpIKaIlue
COCUHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTb WM Ha3BaHUS MO
cucrematudyeckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBHUAIBLHbBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHICCTB (ITWICH, MPOMWICH, alleTUJICH,
ATWJICHIJIMKOJb, TIHIEPUH, (EeHON, (HOopMalbAeTh, aleTalbIeruja, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTEAPUHOBAs KMCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIUH);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPEICIATh BHUIbl XUMUYECKONW CBS3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHEHIC);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHMS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENICH pazIUYHBIX
KJIACCOB OPTraHWYECKUX BEIECTB (METaH, 9TaH, ATWJIEH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ], ATaHOJ, STUJICHTIIHUKOJIb,
TJIAIIEpYH, (EHOJI, alleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HHUMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
celpbsi  (HedTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEpepaboOTKU U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJIYKTa
peaKkIMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HCXOJHBIX
BEIIECTB MJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUH MPU U3YUYEHHH BEUIECTB U
XUMUYECKUX SBJIICHUH (HAOIIOICHNE, N3MEpPEHNE, SKCTICPUMEHT, MOJICITUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUSL JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMdX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHM COOJII0/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOM
NOoCyIol U J1Ta0OpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHUus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH MO BBITOJTHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBINOJIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpaIllEeHHs] OPTaHUUYECKUX BELIECTB MPU HArpPEeBaHUU, MTOJTYUYCHHE
ATUJICHA U U3YUYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTAaHUYECKUX BEIIECTB,
JieHaTypalus OeJIKOB MPU HArpEeBaHUH, IIBETHBIE PEAKIIMK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKHA O€30MacHOCTU TpU OOpallleHuHu C BEIIECTBAMH U
7a00paTOpHBIM  000pYyIOBaHUEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (OpME 3aluCH YypaBHEHUM COOTBETCTBYIOIIUX PpEAKIUA U
(bopMyIMpPOBaTh BHIBOJIbI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOM
uHdopmaruu, MHTEpHET 1 ApyTHX);



c(hOPMHUPOBAHHOCTh ~ YMCHHH  CcOONIOAAQTh  MpaBHJIa  3KOJOTHYCCKH
I1e7IeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JEATEILHOCTH B IEIAX
COXPAaHCHHS CBOETO 3JI0POBbS M OKPY)KAMOIIECH MPHPOJHON Cpeibl, 0CO3HABAThH
OTMACHOCTh BO3JICKCTBHMS Ha >XUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYSCKHX
BCIIECTB, MOHUMas cMbICH Tokaszatens IIJIK, mosScHATh, Ha mpuMepax CIoCOObI
YMCHBIIICHUS M TMPEAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHu3M
YEeJIOBEKA,

JUIST O0YYaroNIMXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBS: YMCHHE
IPUMCHATh 3HAHHMS 00 OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHHS BEIECTB U
XUMHYECKHUX SIBJICHUI;

JUIS  CIICTIBIX M CJIA0OBHIANIMX OOYyYAIONIUXCS: YMEHHE WCIIOIb30BaTh
penbedHO-TOUCUHYIO0 CUCTeMy oOo3HaueHui JI. bpaiinsa mist 3amucu XUMHYeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPa)kKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOHW  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHMHU B TIO3HAHUU SBJICHUU
npupoasl, B  (OPMUPOBAHMUM MBINUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XUMHMYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMUYECKUNA DIJIEMEHT, aToM, M30TOoMN, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIEHTHAsI, MOHHAs, METAJUIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAsl PEIIETKa,
TUAMBl ~XUMHUYECKUX  PEAKUHM, pacTBOp, AJNEKTPOJUTBL,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAST AUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckui 3akon [[. M. Menneneena,
3aKOH COXPAHEHHUs MAaCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIINE B OCHOBE INMOHUMAHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOM JIEITEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHSITHS MpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX NIPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHUYECKYI0 CUMBOJHKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypaBHEHUM  XUMHYECKUX  PEaKIuH,
cuctematnyeckytro HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHAaK, rameéHas
U3BECTh, HEralIEHasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUI OIPENEATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BHJ XMUMHUYECKOU
CBA3U (KOBaJICHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, TUII
KPUCTANIMYECKONW PEIIETKM KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJIEKYJIsIpHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKkTep Cpeabl B BOAHBIX PaCTBOPaX HEOPraHUYECKHUX
COCJIMHCHM;

c(OpMUPOBAHHOCTb YMEHHUM YCTaHAaBJIMBATh MIPUHAJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBYy K OMNPEAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI IEPUOJAUYECKOr0 3aKoHa [,
. MenneneeBa u 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux siemeHtoB JI. WM. MenneneeBa, ucnonb3ysi MOHATUA «s-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTHYECKue YPOBHIY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHMUYECKHX JIEMEHTOB M MX COCIUHEHUM
1o neprogaM u rpymnmam llepruoaudyeckoi cucTeMbl XMMUYECKUX 3J1eMeHToB Jl. 1.
Menpaeneena;

c(hOpMUpPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C ITIOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIUH I10
pa3IMYHBIM MpPU3HAKaM (YUCIY U COCTaBY pPEarupyrolluX BEUIECTB, TEILNIOBOMY
addexTy peakunu, U3MEHEHHUIO CTEICHEW OKHUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKIny, YIaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATH YPABHEHHS PEAKIMN pazIUYHBIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCIIOBHSI, IPU KOTOPBIX 3TH PEAKLIUU UAYT JO KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUHU, MOJATBEPKIAIOLIUE
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, pPacClO3HaBaTh
OTNBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBICHHS IJIEKTPOHHOTO OanaHca
ITUX PEAKLINN;

c(hOpMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTD CKOPOCTH XUMUYIECKOMN
peaKIMK OT Pa3TUYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aenctus (npunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMWX HAyYHBIX NPUHIIAIAX WU
HKOJIOTHYECKUX MPOOIIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BaHUEM
MOHATHUS «MaccoBas JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MPU XUMUUYECKUX PEaKIUSIX, MACChl BEIIECTBA WU 00BhEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHHM COOJII0O/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOU
MOoCy/Iol U JTa0OpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHUus ¢
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMH MO BBITOJTHEHHUIO JaOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBINOJIHATh XUMHUYECKUM
HKCIIEPUMEHT (pa3JoKEHUE MEePOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalH3aTOpa,
ONpENEICHUE CpEeIbl pPacTBOPOB BEUIECTB C IIOMOIIBIO  YHHBEPCAIBHOIO
WHIMKATOPa, BIUSHUE PA3IUYHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKIuu,
peakiMu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peaklud Ha cynbdar-, kapOOHAT- H
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
temMam «Metaib»y U «HeMeTamnsl») B COOTBETCTBUM C MpaBUIaMU TEXHUKU
0e30macHOCTU TIPU OOpAIlEHUU C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYI0BAaHUEM,
MPEACTABIATh PE3YJIbTaThl XHWMHUYECKOrO0 OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIONIUX pEaKNuii W (OPMYIUPOBATh BBHIBOABI HA OCHOBE
ATUX PE3YJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOM
KOMMYyHUKaiuu, UHTepHEeT u ApyTux);



c(hOPMHUPOBAHHOCTh ~ YMCHHH  CcOONIOAAQTh  MpaBHJIa  3KOJOTHYCCKH
I1e7IeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JEATEILHOCTH B IEIAX
COXPAaHCHHS CBOETO 3JI0POBbS M OKPY)KAMOIIECH MPHPOJHON Cpeibl, 0CO3HABAThH
OTIACHOCTh BO3JICHCTBHUS Ha YKUBBIC OPraHU3MbI OIIPEACIEHHBIX BEIICCTB, TOHUMAs
cmbici mokazarens IIJIK, moscHAT, Ha mpuMepax CIIOCOOBI YMEHBIICHHS U
IPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEJIOBEKa,

JUIS O0YYaroNIMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMCHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHHS BEIICCTB M
XUMHYECKHUX SIBJICHUI;

JUISL CACHBIX M CIA0OBHIAIIMX OOYYalOIIHUXCSA: YMEHHE HCIIOIh30BaTh
penbedHO-TOUCUHYI0 CUCTeMy oOo3HaueHui JI. bpaiins mist 3amucu XUMHYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne ni/nn KonTpoasnbl | IlpakTudecku
NPOrpaMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThI pecypesI
Pa3zgen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
IIpeamer oprannyeckon xumuu. Teopust
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHble yraeBogOpOAbl — aJKaAHbI 2
’9 HenpenenbHbie yrieBogopoabl: aaKeHBI, 6 |
AJIKaIMEHBI, aTKUHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
)4 [IpupoiHbIE HICTOYHUKH YTIIEBOJOPOJOB U 3 |
UX mepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. deHon 3
39 Anpaeruapl. KapOOHOBEIE KUCIIOTHI. 7 1
Crnoxuble 3¢upbl
33 VYriieBoabl 3 2




Hroro no pazneny 13
Pa3znen 4. A3oTcoaeprkamye oprannyeckne coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro no pazneny 3
Pa3zaea S. BbicokoMOJIeKYIsIPHBIE COeIMHEHU S

5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeioB U TeM unppoBbIe
Ne /i P KouTtpoann IpakTuueckn (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit 3akoH
1.1 u [lepuonnueckas cuctemMa XUMHUYECKUX 3
anemenToB JI. . Meneneena
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMUYECKUE PeaKIuu 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi XumMust
2.1 Mertaibl 1
2.2 Hemeranns 1 1
)3 CBsI3b HEOPTAHUYECKUX U OPTaHMICCKHUX )
. BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUSA U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos 1 JIeKTPOHHbIE

ara

Ne Kontpoas | Ilpakruuec ungpoBbIe

Tema ypoka H3Y4YeH

n/n Bcero HbIe KHe odpasoBaTeiib
ust

padoThI padoTbI HbI€ pecypchl

[IpeameT opraHn4eckoil XuMuH, eé
BO3HUMKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHUs] OpraHUYECKUX
2 coenunennit A. M. Bytneposa, e€ oCHOBHBIE 1
MTOJIOKEHUS

[IpencraBnenue o KiaccuuKauu
opranudeckux BemiectB. Homenknarypa
(cucremaTuyeckasi) U TPUBUAIBHBIC
Ha3BaHUS OPTaHUYECKHUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PST

MertaH 1 3TaH — NPOCTEUTIINE
MPEACTaBUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1

OTUiEeH U NpONUIeH — MpocTeiine
IIPEACTABUTENM AIKEHOB

[Tpaktuueckas padora Ne 1. «Ilomyuenue
STHJICHA U U3yYEHUE er0 CBONCTBY

Ankanuensl. byraauen-1,3 u
MetunOytaaueH-1,3. [lonyuenue




CUHTETUYECKOTO KaydyKa U PE3UHBI

10

AJIKUHBL: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTUYECKHUM psAll. ALIETUIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKUHOB

11

Breraucnenus mo YpaBHCHHIO XUMHUUYECKOM
pCaKnuu

12

Apenbl: 6eH301 U TOIyol. TOKCHYHOCTh
apeHoB

13

['enernyeckas cBs3b yIi€BOAOPOIOB,
MPUHAISKANUX K PA3TUYHBIM KJIaccaM

14

[Ipupo/HbIe HCTOYHUKH YTIIEBOJOPO/IOB:
HPUPOJIHBIN ra3 U MOMyTHbIC HEDTSHBIC ra3bl,
He(PTh U IPOAYKTHI €€ epepadoTKu

15

[TpupogHBIE HCTOYHUKH YTIICBOOPOIOB:
MPUPOJIHBIN ra3 ¥ MOMyTHBIC He(TAHBIE ra3bl,
He(Th U MPOAYKTHI €€ epepaboTku

16

KonTponbHas pabota no pazaeny
«YTIIeBOOPOIBDY

17

HpelleJII)HI)Ie OIHOATOMHBIC CIIMPTHI:
MCETAaHOJI U OTaHOJI. BOI[OpO[[HaFI CBA3b

18

MHOroaroMHbI€ CIUPTHL: ITWICHITIUKOIb U
[JIMLEPUH

19

deHou: CTPOCHUC MOJICKYIJIbI, (bI/IBI/I‘ICCKI/Ie n
XHMHUYCCKUC CBOfICTBa, IIPUMCHCHUC

20

Anpaeruipl: GOpMaNIbICTH M allCTAIbICTHI.
AneroH

21

OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE




KHMCJIOTBI: MypaBbHHAas U YKCYCHast

[TpakTuueckas pabora Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOM KHUCIIOTBI»

3 CrteapuHOBas U OJICMHOBAs KUCIIOTHI, KaK
MPEACTABUTENH BBICIIUX KapOOHOBBIX KHCJIOT

24 Mpb1ia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBIE
Cnoxxnbie 3(UpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX
a¢upoB

26 JKupsr: rusponus, MpuMEHEHHE,
Ouosornyeckas pojb >KHPOB
VYTIIeBOIbI: COCTAB, KJIacCU(pUKAITH.

27 Baxnelme npeacTaBUTENN: TII0K034,
bpykTo3a, caxaposa

)3 Kpaxman u nemntosno3a Kak IpupoIHbIe
MTOJTUMEPBI
KonTponbHas padbota o pazaeny

29 «Kucnopoaconepxaiiye opraHuuecKue
COCIMHCHH S/

30 OO01mmast XapaKTeprCcTHKA a30TCOIePIKANTIX
OpPraHUYECKUX COCTMHCHUN /

31 AMUHBI: METHUJIAMHH 1 aHUJIUH
AMMHOKHUCIIOTHI KaKk aM(pOTEpHBIE
OpraHUYECKUE COCAMHEHUS, UX

32 ouonornyeckoe 3HaueHue. Ilentuapl. benku

KakK IMpUpOAHBIC BEICOKOMOJICKYJISIDHBIC
COCANHCHUA




13 OCHOBHBIE TTIOHSTHS XUMHH i
BBICOKOMOJICKYJIIPHBIX COCTMHEHUI
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[InmacTmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoa
Bcero bHbIE
padoThI

IIpakTuye
cCKHe
padoTbI

JlaTa
usyue
HUSA

DJIeKTPOHHBIE
muppoBbIe
oOpa3oBarteJib
Hble pecypchbl

XUMUYECKUHN AIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMoB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMAa XMMUYECKUX 3JIeMeHTOB [[. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOr0 3aKOHA U CUCTEMBI
xuMmudeckux dyemenToB .M. Menieneena B
Pa3BUTHU HAYKH

CrpoeHue BemiecTBa. XuUMUYecKas CBs3b, €€
BUABI, MEXaHU3MbI O6paSOBaHI/I$I KOBAJICHTHOM
cBs3u. Bonopoanas cBs3b

BasieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenenp okucienus. Bemecrsa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTpOCHUS

[TonsTue o nucnepcHeIx cucteMax. cTuHHBIE
Y KOJUTOUJHBIE pacTBOPBI. MaccoBast 10414
BEILIECTBA B PACTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX coeuHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, Pa3IUUYHbIX
KJIaCCOB

Kiaccudukanmss XumMuueckux peakiuii B
HEOPraHW4YECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MaCcChl BEIIECTB; 3aKOH
COXpAaHEHUS U MPEBpAICHUS SHEPTUHU NTPU
XUMHUUYECKUX PEaKIUAX

Ckopoctb peakunu. OOpaTuMble peaKIu.
XUMHUYECKOE paBHOBECUE

10

[IpakTuueckas padora Ne 1. «BiausHue
pa3auyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIUM»

11

DnekTponuTHyeckas auccoruanus. [Toastue o
BOoJI0OpoAHOM Moka3zatene (pH) pactopa.
Peakiiun nonnoro oomena. ['maponus
OpPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

OKHUCANTENBEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
[TonsTre 006 371EKTpOIM3€E PACILUIaBOB U
pacTBOpPOB COJIEH

13

KonTponbHas pabota no pazaeny
«Teoperndeckue OCHOBBI XUMHM»

14

Mertannsl, ux nonoxenue B [lepuoanueckoit
CHCTEME XMMHYECKHUX dneMeHToB JI. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pu3nvIecKrue CBOMCTBA
METaJJIOB




CrnnaBel METaIIOB. DJIEKTPOXUMUYECKHUH s

15 HaIpsHKEHUN METaJlIOB
XHWMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAIJIOB

16 (HaTpuii, KM, KAJIbIIMI, MarHUMN,
AIIOMUHMI) U UX COETUHEHUM

17 XuUMHUYECKHEe CBOMCTBA XpoMa, MEJU U UX
COeIUHEHUN

18 XuMHYecKre CBOMCTBA [IUHKA, JKelIe3a U UX
COeIUHEHUN
[IpakTnueckas padora Ne 2. "Pemienue

19 JKCIIEPUMEHTAIBHBIX 33a4 110 TEME
«Metamb»"
Hewmerannsl, ux nonoxenue B [leprnoanueckon

20 CUCTEME XUMUYECKUX 3JieMeHTOB [I. M.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUST aTOMOB
duU3nUeCKUe CBONCTBA HEMETAILJIOB.

21 AnoTponusi HEMETaIOB (Ha IpUMEPE
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)

” XUMHUUYECKHE CBOMCTBA raJlOT€HOB, CEPBI U UX
COeIUHEHUN

7 XuMHYEeCKHe CBOMCTBA a30Ta, hochopa u ux
COeIUHEHUN

4 XUMHYECKHE CBOMCTBA yriepo/ia, KpEMHHUS U
WX COEIMHEHUN

75 [IpruMmeHeHne Ba)KHENWIIUX HEMETAIIIOB U UX
COEJIMHEHU

26 O06o001eHre U CHCTEMATH3alKs 3HAHUH 110

Teme «HemeTamney. Berauciaenus no




YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHYCCKUC paC‘-IéTBI

[TpakTrueckas padota Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemertanmmsr'"»

)3 KonTponbhas pabota no temam «MeTauibhy U 1
«Hemerauibny

29 Heoprannueckue 1 OpraHMuecKue KUCaoThl. 1
Heoprannueckue u opraHnuecKkue OCHOBAHUS
AM@oTepHbIe HEOPTraHUYECKUE U

30 OpraHuYecKue coeAMHEeHus. [ 'eneTnueckas 1
CBSI3b HEOPTAHUYECKUX U OPTaHUUYECKUX
BEILIECTB
Poup xuMuu B 00ecrieueHIN SKOJIOTHYECKOM,

31 JHEPreTHYCCKOMN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUU MEAUIUHBI
[IpencraBienus 06 0OIIKMX HAYYHBIX

32 IIPUHLHUIIAX POMBIIIIEHHOTO MTOIYy4eHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHAIIOB 1

34 XuMusl ¥ 3I0pOBBE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KVIACC

Kox
nposepsie
MOI0
pe3yJabTa
Ta

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl CpeIHero 001mero o0pa3oBaHus

Teopernyeckne OCHOBBI OPraHMYECKOW XUMUH

1.1

ChopmupoBaHHOCTh MPEACTABICHUH O XHUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHbI MHpA, POJIM XUMHUHU B IO3HAHWUU SIBJICHUU
IpUposbl, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOIUMOM JIJIsl peIeHUs] TPAKTUIECKUX
3a/1a4 ¥ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO U

MIPUPOAHOM cpelie

1.2

Bnagenune cucremoil  XMMHUYECKHMX  3HAHHWI, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIararolme HOHATHUS (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATETILHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas CBs3b, MOIb,
MOJIIpHasl Macca, MOJISIPHBIN 00BEM, YIIepOIHbIN CKeleT, PyHKIIHOHAIbHAS
rpynma, paaukai, U30MEpHs, W30MEpbl, TOMOJOTUYECKUM Psil, TOMOJIOTH,
YIIEBOAOPOABI, KHCIOPOA- U a30TCOJEPKAIIUE COSTMHEHNUS, OMOIOTUIECKH
aKTUBHBIC BelIeCTBa (YIJEBOIbI, XUPbBI, OEJNKH), MOHOMEp, MOJIKUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJIIPHbIE COCIMHEHNS); TCOPUHU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOCHUsI OpraHnveckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3bIK  XHUMHH, (PaKTOJIOTHYECKUE
CBEICHUSI O CBOMCTBAX, COCTABE, MOJYYECHUH U 0€30IaCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHMYEeCKHMX M OPraHu4YecKuX BEUIeCTB B OBITY H

HpaKTH‘{eCKOﬁ JCATCIIBHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCT, YMEHHI BBISBISATh XapaKTepPHbIC MPHU3HAKU MOHSITHIA,
YCTAHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHS
IpU ONHCAaHMM COCTaBa, CTPOEHUS M MPEBpAIlEHUNd OpPraHUYECKUX

COeIUHEHUN

1.4

c(OPMUPOBAHHOCTh YMECHHI HCIOJIB30BaTh XUMHUYECKYH) CHMBOJIHUKY JISI
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKPAIIEHHOI)
dbopMysT OpraHMYECKHX BEHICCTB W YypPAaBHEHUH XHMHUYCCKUX pPEaKIIHH,
W3rOTABJIMBATH MOJEIN MOJIEKYJI OPraHUYECKUX BELIECTB ISl UIUTKOCTPALIMKI

HUX XUMHUYCCKOI'0 U MPOCTPAHCTBECHHOI'O CTPOCHUA




1.5

CpopMUpOBaHHOCTh YMEHUN YCTAaHABIIUBATh MPUHAICKHOCTh U3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HUX COCTaBY U CTPOEHUIO K OIpPEACIIEHHOMY
Kimaccy  (rpymme) — coenuHeHud  (YIJIeBOJOPOIBI,  KHCIOPOI |
a30TcojiepKalllie COeTMHEHUS, BLICOKOMOJIEKYIJISIPHBIE COeIMHEHNUS), 1aBaTh

YM Ha3BaHU 10 cuctematudeckor HomeHkiatype (IUPAC)

1.5

CpopMUpPOBAaHHOCTh YMEHHUSI ONPEAENSATh BUIbI XUMHUYECKOW CBSI3H B

OpPraHMYECKUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

CpopMUpPOBAaHHOCTh YMEHHSI MPUMEHSATH: TMOJOXKEHHUS TEOPUU CTPOCHHS
opranundeckux BemecTB A.M. BbytiiepoBa st 0OBSICHEHHUS 3aBUCUMOCTH
CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHHUSA; 3aKOH COXPAHEHUS MaCChI

BCIICCTB

YrineBonmopoasl. Kucnmopoaconepkaiire U a30TcoepiKaiiie OpraHuaecKue

COCIMHEHMS. BRICOKOMOIEKYIISIPHBIE COEAMHEHUS

2.1

ChopmupoBaHHOCTh ~ YMEHUN  MPUBOJAUTH  TPUBHAIBHBIE  HA3BAHUS
OTJICTIbHBIX OpPraHWYECKUX BEIIECTB (ITHIICH, TPOMUJICH, AalleTUJIEH,
ATWICHTIINKOIb, TJIMLIEPUH, (EHON, (OpPMANBICTHI, AaleTabICTH]I,
MypaBbHUHas KUCIIOTA, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPHUHOBAS

KHCII0Ta, TTII0K03a, (PPYKTO3a, KpaxMal, LeJUT0JI03a, TIUIIH )

2.2

ChopMUpOBaHHOCTh ~ YMEHHWI  XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/I3I/I‘-IGCKI/I€ nu XUMHUYCCKHUC CBOI\/JICTBa THUITNYHBIX HpeI[CTaBI/ITeJ'Ief/'I
pa3JII/I‘-IHBIX KJIaCCOB OpFaHI/I‘-IeCKI/IX BCILICCTB (MeTaH, 9TaH, JTHWJIICH,
MIPOIWJICH, alleTWiIeH, OyraaueH-1,3, metunOyraaueH-1,3, 6eH3011, METaHO,
3TAaHOJI, STUJICHTJIUKOIIb, TIIMIEPHUH, (EHOI, aleTalbJICrH]l, MypaBbUHAS U
YKCyCHAsl KHUCIIOTBI, TIIFOKO3a, Kpaxmall, IIeJUII0I03a, aMHUHOYKCYyCHas

KHCJIOTA)

23

C(bOpMI/IpOBaHHOCTB YMCHU WNIKOCTPHUPOBATD I'CHECTUYCCKYHO CBA3b MCIKAY
TUIINUYHBIMHA NPCACTABUTCIIAMU PA3JIMYHBIX KJIIACCOB OPraHMYCCKUX BCIICCTB

YpaBHCHUAMHU COOTBCTCTBYIOIHUX XUMHUUYCCKUX peaKLII/Iﬁ C HUCIIOJIb30BAHUCM

CTPYKTYPHBIX (OpMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh UCTOYHUKHU
YIIEBOJIOPOJAHOTO ChIpbsi (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI UX

nepepadOTKU U MPAKTHUECKOE TPUMEHEHHE TIPOTyKTOB NIepepadoTKU

XUMUS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCT, YMEHUI BIaJ€Th CHCTEMOH 3HAHUNW 00 OCHOBHBIX
METOJaX HAy4YHOTO TO3HAHUS, WCIOJIB3YEMBIX B XUMHUHU IPU H3YYECHUU
BEIIECTB U XUMUYECKHUX SIBJICHUI (HaON0/IeHne, U3MEPEeHUe, SKCIIEPUMEHT,

MOI[GJ'II/IpOBaHI/Ie), HCIIOJAB30BaTh CHUCTCMHBIC XHUMHUYCCKUC 3HaAHUA OJIA




IIPUHATHA peIHGHI/If/'I B KOHKPCTHLIX JKM3HCHHBIX CHUTyallMAX, CBA3AHHBIX C

BCIICCTBAMHU U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCTE ~ yMEHHI  COOMIOAATh  MpaBWiIa  IOJIB30BAHHS
XUMHYECKOH MOCY0M U 1abopaTOpHBIM 000pYAOBaHUEM, a TaKXKe MpaBUiia
oOpaiieHuss C BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSAMHU IO

BBITIOJIHCHHTIO na60paT0prlx XUMHWYCCKHUX OIIBITOB

33

ChopmupoBaHHOCT, YMEHHUH IUIAHUPOBATh M BBHIMOJIHATH XUMHUYECKHIMA
SKCIIEPUMEHT (TIpEeBpallleHHsT OpPraHMYECKHUX BEIECTB IIPU HarpeBaHUH,
[IOJIyY€HUE JTUJIEHA M M3YyYEHUE €ro CBONCTB, KaYECTBEHHbIE pPEaKIIUU
OpPraHMYECKUX BEIIECTB, JIEHATypalusi OCIKOB MpU HAarpeBaHUU, LIBETHBIC
peakiuu OeKOB) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKH 0€30MacCHOCTH MPHU
oOpamieHMu ¢  BEmIeCTBAaMH M JIA0OpaTOpHBIM  00OpPYIOBaHHEM;
MPEJICTaBIATh PEe3yNbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEaKIHi u (QOpMYIHMpOBATH BHIBOJIBI Ha

OCHOBC 3THX PE3YJIbTATOB

34

CchopMupoBaHHOCTb yYMEHUH MPOBOAUTH BBIYMCICHHUS IO XHMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU
MPOAYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJINYECTBY OJHOTO U3

HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKI_II/II/I)

3.5

CpopMUpPOBAaHHOCT yYMEHUW KPUTHUYECKH aHAJIU3UPOBATH XHUMHUUYECKYIO
nH(pOpPMaIIMIO, MOJIyYaeMyl0 U3 Pa3HbIX HCTOYHHMKOB (CpeICTBa MacCOBOM

uHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

CchopMupoBaHHOCTb ~ YMEHMHM  cOOMIOAAaTh  MpaBWila  HKOJOTHYECKU
1eJ1IecO00pa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH JAEATEIHHOCTH B IIEISX
COXpaHEHHUs CBOEro 3I0pOBbi U OKPYKAIOIIEW NPUPOJHOU CpEnBbl,
OCO3HaBaTh OIIACHOCTH BOSI[GﬁCTBI/IH Ha XMBBIC OPraHU3Mbl onpeaenéHme
OpPraHUYeCcKUX BeIecTB, MoHUMast cMmbici mnokasatens [IJIK (mpenensHO
JOMYyCTUMON  KOHIEHTpAaIMW), TOSACHATH HA  NPHUMEpPax  CHOCOOBI
YMCHBIICHUA U NPCAOTBpAIICHUA UX BPCIAHOI'O BO3Z[€I>1CTBI/I$[ Ha OpraHu3M

YCJIIOBCKaA

11 KUIACC

Kon
nposepse
MOI0
pe3yJbTa

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CPeTHEr0 001Iero 00pa3oBaHusI




Ta

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Brnanenne  cuctemMoll = XMMHUYECKHMX ~ 3HAaHWH, KOTOpas  BKJIFOYACT:
OCHOBOITOJIararoiue ITOHATHUA (XI/IMI/ILICCKI/Iﬁ OJICMCHT, aTOM, JSJICKTpPOHHAasd
o0oJlouKa aToMa, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYIIA,
BAJICHTHOCTB, AJICKTPOOTPHUIIATEILHOCTD, CTENEHb OKHUCICHHS, XUMHYECKas
CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIIPHBIA 00bEM, KPUCTAJUITMUECKAs PEIIETKA,
TUIIBI XUMHUYCCKUX peaKuHﬁ (OKI/IC.HI/ITGJII)HO-BOCCTaHOBI/ITeJ'IBHBIG, OK30- U
SHJIOTEPMHUYECKHE, PEAaKIMHd HOHHOTO OOMEHa), pacTBOp, OSJEKTPOJIHUTHI,
HEAJICKTPOJIUTHI, AIEKTPOIUTUYECKAS JIACCOIMAIINS, OKHCIIUTEIIb,
BOCCTaHOBHUTEJIb, CKOPOCTh XMMHYECKON PEaKIIUU, XUMHUYECKOE PAaBHOBECHE);
TEOpUU W 3aKOHBI  (TEOpHsl  DIEKTPOJIUTHUYECKOHW  JAUCCOIUAIINH,
[lepuonnyeckuii 3axkon J[.JI. MenneneeBa, 3akOH COXpaHEHMsS MacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUH S3bIK XUMHUH, (PaKTOJIOTHUECKUE CBEICHUS
O CBOiicTBax, cocTaBe, IMOJNy4YeHUH U OE30MaCHOM UCIIOJIb30BAHUU
BOKHEHIINX HEOPraHMYEeCKMX BEIIECTB B OBITY U  MPaKTUYECKOU

JACATCIIBHOCTH YCJIOBCKA

1.2

ChopMHpOBaHHOCT, yYMEHHI BBIBISTH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSI3b U3YYCHHBIX IOHATHH, IPUMEHATh COOTBETCTBYIOIINE ITOHATHUS
IIpU ONMCAHUU CTPOCHUS M CBOWCTB HEOPraHWYECKUX BEIIECTB M HX
[IPEBPALLCHU; BBIABIIATh B3aUMOCBA3b XUMUYCCKUX 3HAHUH C IIOHATUAMU U

MMpeACTABJICHUAMU JPYTIUX CCTCCTBCHHOHAYYHLIX ITPCIAMETOB

1.3

Biiagenue OCHOBHBIMM METOJAMHU HAy4YHOIO IIO3HAHUS BEIIECTB U
XMMAYECKUX  sSBICHUA  (HaOmIoleHWe, W3MEpeHHe,  OKCIIEPHMEHT,

MOJICIIUPOBAHNE)

1.4

ChopMupoBaHHOCT, YMEHUI  ONpEAENATh BAJEHTHOCTb M  CTENEHb
OKHUCJICHUS XUMUYECKHUX D3JIEMEHTOB B COCAUHEHHUAX Pa3IMYHOIO COCTaBa,
BUJ XUMMYECKOW CBsI3W  (KOBaJEHTHas, WOHHAs, MeTaJJIMuecKas,
BOJIOPOJIHAS) B COEUHEHUSX, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOTO

BelIeCcTBa (ATOMHAs, MOJIEKYJISIpHAsl, MOHHAsA, METAJUTMYECKas )

1.5

ChopmupoBaHHOCT, YMEHUN ONpPENENsITh XapakTep Cpeabl B BOIHBIX

pacTBOpaxX HEOPraHMYECKUX COCTUHEHUIN

1.6

ChopmupoBaHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMUYCCKUE PEAKITHUH IO
pa3IMYHBIM TMpU3HAKaM (YUCIYy U COCTaBy pearupyrolux BeIecTB,
TeIioBOMy A(PQeKTy peakiud, HM3MEHEHHI0 CTENeHed OKHCIIeHUs

3JICMCHTOB, O6paTI/IMOCTI/I pCaKknuuu, y9aCTuro KaTaJ'II/ISaTOpa)

1.7

ChopMHpOBaHHOCTh YMEHHI COCTaBIISITh YpaBHEHHUS PEAKLUM pa3InyHBIX




TUIIOB, TIOJHBIE U COKpAIll€HHbIE YpaBHEHHUS PEAaKIUil MOHHOIO OOMEHa,

YUYUTBIBAsA yCJIOBHUA, ITPU KOTOPBIX 3TH PECAKIIMU UAYT JO KOHIIA

1.8

ChopMHpoBaHHOCT, yYMEHHM NPOBOJAUTH pPEAKLUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PAa3JIMYHbIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATh
ONBITHBIM IIYTéM MOHBI, MPUCYTCTBYIOLME B BOJHBIX pPacTBOpPax

HCOPraHN4YCCKUX BCIICCTB

1.9

ChopmupoBaHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABICHHUS JJIEKTPOHHOTO

OanaHca 3TUX peaKknui

1.10

CpopMUpPOBAaHHOCTP ~ YMEHHH  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH

XUMHUYECKON peakluy OT pa3iuuHbIX (PaKTOPOB

ChopmupoBaHHOCTh YMEHUH OOBSICHATH XapaKTep CMEIICHUS XUMUYECKOTO
paBHOBECHs] B 3aBHCHMOCTH OT BHEIIHEro Bo3zeicTBus (mpuHuumn Jle

[Tarenne)

O6H_Ia$[ H HCOPTraHUYCCKas XUMUS

2.1

CdopMupoBaHHOCTh YMEHUN pacKpbIBaTh cMbICH [lepuoanueckoro 3akoHa
JI.U. MenneneeBa © JEMOHCTPHUPOBATH €ro CHUCTEMaTU3UPYIOILIYIO,

OOBSICHUTENIFHYIO U TIPOTHOCTUYECKYIO (PYHKIIUU

2.2

ChopMupoBaHHOCTb yYMEHUH XapaKTepPU30BaTh HJIEKTPOHHOE CTPOEHHE
aTOMOB XMMHYECKUX 3JeMeHTOB 1—4 mepuonoB llepuoanueckoil cucreMsl
xumudeckux anemeHToB .M. MennaeneeBa, UCHonab3ysl MOHATHS «S-, p-, d-
JIEKTPOHHBIE ~ OpOUTANN», «IHEPreTUYeCKHe  YpPOBHM»,  OOBACHATDH
3aKOHOMEPHOCTH W3MEHEHUsl CBOWCTB XHMHUYECKUX DJJIEMEHTOB U HX
COCIMHEHMM 1O ImepuoaaM M rpynnam Ilepuonnueckoin  cUCTEMBI

XUMH4YECKUX 351eMeHTOB [[.M. MeHaeneera
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ChopmupoBaHHOCT, yMEHUI XapakTepu3oBaTh (ONMMCHIBaTH) OOILIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPAa3JIMYHbIX KJIACCOB,
MOJITBEPXK1aTh CYLIECTBOBaHME IeHETHUYECKOM CBSI3U MEXKIY
HEOpPraHMYECKUMHU BEIIECTBAMU C MOMOUIbIO YPABHEHUM COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIUui
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CdopmupoBaHHOCTH yMEHUI yCTaHaBJIMBATh IIPUHA]JIEKHOCTD
HEOPraHMYECKUX BELIECTB IO MX COCTaBy K OIpeAeNEHHOMY Kiaccy
(rpynme) coeauHeHWi (TPOCTHIE BeIIeCTBA — METAUIbl U HEMETaJUlbl,

OKCHJbI, OCHOBaHH, KHUCJIOTHI, aM(bOTepHLIe T'UAPOKCUDI, COJ'II/I)

2.5

ChopMupoBaHHOCTh YMEHMH HCIOJIB30BATH XMMUYECKYIO CHMBOJUKY JUIS
cocTaBleHUS (OPMYJT BEIIECTB M YPABHEHHWH XHWMHUYECKHUX pEaKIui,

cucremarnyeckytro HomeHkiarypy (IUPAC) u TpuBuaibHble Ha3BaHUS




OTJENbHBIX HEOPraHWYECKUX BEUIECTB (yrapHblii ras, YIJVIEKHCIbIM ras,

aMMMUaKk, rameénas HU3BCCTH, HeraméHas HU3BCCTb, IIUTHCBasA COJa, IMUPUT U

Apyrue)

2.6

ChopmupoBaHHOCTE yMEHUH  XapaKTepu3oBaTh (ONMMCHIBaTH) OOILIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPAa3JIMYHBIX KJIACCOB,
MIO/ITBEPK1aTh CYLIECTBOBaHUE TeHETUYECKOM CBSI3U MEXY
HEOpPraHMYECKUMHU BEIIECTBAMU C OMOUIbIO YPABHEHUM COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKHI/Iﬁ

2.7

ChopmMupoBaHHOCTh YMEHHUH IUIAHUPOBATb M BBIINOJHATH XUMUYECKHUI
SKCHEPUMEHT  (pa3joXKeHHe MEepOKCHAa BOJOpOJa B  IPUCYTCTBHUH
KaTajn3aropa, OIpe/eleHue cpelbl PAacTBOPOB BEUIECTB C IOMOIIBIO
YHHBEPCAJILHOTO WHAWKATOPA, BIUSHHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh
XMMHAYECKON PEaKINy, Peaklud MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKINH
Ha cynb(aT-, KapOOHAT- U XJIOPUJI-AaHUOHBI, HA KATUOH aMMOHUS, pellieHHe
SKCHEPUMEHTANbHbIX 3a7auy mo TemaM «Metauby u «Hemeramisy) B
COOTBETCTBUM C IIPAaBWJIAMU TEXHUKU O€30MaCHOCTH IpHU OOpallleHuu C
BEIIECTBAMH U J1a0OpPaTOPHBIM 000pPYIOBaHHEM; NPEICTABIISATh PE3yIbTATHI
XMMHUYECKOTO  3KCIIEPUMEHTa B dopme  3amucu  ypaBHEHUH
COOTBETCTBYIOLMX peakiuil U (opMyaupoBaTh BBIBOABI Ha OCHOBE 3THX

pe3yJIbTaToB

2.8

ChopmupoBaHHOCT, ~ yMEHUU  cOOJIOAATh  MpaBWiIa  IOJIB30BAHUS
XUMHUYECKOM MOCY10M U 1abopaTOpHBIM 000pY/IOBaHUEM, a TAaKXKe MpaBUiia
oOpaiieHusi C BEIIECTBAMU B COOTBETCTBUUM C HUHCTPYKIUSMHU IO

BBIITOJIHCHHUIO J'Ia60paTOpHBIX XUMHWYCCKHUX OIIBITOB
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ChopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHYECKHE IPOIIECCHI,
JeKAIIUE B OCHOBE IPOMBIIIICHHOTO IIOJyYEHHs] CEPHOM KHCIIOTHI,
aMMHaKa, a Takke chOpMUPOBAHHOCTD MPEJCTABICHUN 00 OOIIMX HAYYIHBIX

IMPpUHIOHUIIAX U 9KOJIOTHYCCKHUX HpO6JI€MaX XUMHYCCKOTO IMTPOMU3BOACTBA

XUMUS U KU3Hb. PacuéThl

3.1

CpopMUpPOBAaHHOCTh MPEACTABICHUH O XHUMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJIM XUMHH B TO3HAHUU SIBJICHHM
npUpoabl, B (OPMHPOBAHWHM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €&
(GyHKIIMOHATFHOM IPaMOTHOCTH, HEOOXOAMMOM JIJISl peLICHHS MPAKTUYECKUX
3a7a4 U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H

MIPUPOIHOM cpesie

3.2

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ KPUTHYCCKU QAHAJIIM3UPOBATE XUMHUUYCCKYHO

uH(pOpMaLMIO, MOJIYYaeMyl0 W3 pa3HbIX MCTOYHHKOB (CpeAcTBa MacCOBOM




KOMMYHUKAIUH, ceTh IHTEpHET U ipyrue)
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CpopMUpPOBAaHHOCT, ~ YMEHHMI  COOJIOJATh  MpaBUja  IKOJOTHYECKHU
1[e71eco00pa3HOro MOBEACHUSI B OBITY M TPYJOBOW NEATEIBHOCTH B IENIAX

COXpaHEHUs CBOETO 3710POBbs U OKPYIKAOIIEH IPUPOIHON CPEIbI

3.4

Oco3HaBaTh ONACHOCTh BO3AECHCTBUSI HA JKUBbIE OPTaHU3MBbI OIPENETEHHBIX
BellecTB, NnoHumas cmbica nokasarens IIJIK, moscHaTe Ha mnpumepax
CIocoObl YMEHBUICHUS U NPEJOTBPALICHUS UX BPEAHOTO BO3AEHCTBHS Ha

OpraHn3M 4€JI0OBCKa

3.5

CchopMupoBaHHOCTb YMEHHUI HPOBOJUTH BBIYMCICHHUS C HCIOJIb30BaHUEM
MIOHATHUSL «MAaccOBasi JIOJI BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUIMA
ra3oB IPU XUMHUYECKUX PEAKIMIX, MacChl BELIECTBA UM 00bEMa Ira3oB IO
U3BECTHOMY KOJIMYECTBY BEILECTBAa, Macce WIM O00bEMY OJHOrO W3
Y4YacCTBYIOIIMX B PEAKLMHU BEIECTB, TEIUIOBOrO 3 (eKTa peakiii Ha OCHOBE

3aKOHOB COXpaHCHHA MACChbl BEIICCTB, IIPEBPAIICHUA U COXPAaHCHUA SHCPIrun




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

1

TeopeTquCKHe OCHOBBI OpFaHHqCCKOﬁ XUMHNHU

1.1

[Ipenmer opraHnyeckOd XHWMHHU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYCHHE B
[IOJlyYCHUM HOBBIX BELIECTB M MATEpUANOB. Te€Opus CTPOCHHS OPraHUYECKUX

coeguHeHnit A.M. byTtiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (HOpMysbl OpPraHM4ecKUX BEIIeCTB. [ OMOJOTHS, H30MEpHUS.
XuMHU4ecKasi CBsI3b B OPraHUYECKHX COCIWHEHMUSX — OJIMHAPHBIE W KpaTHBIC

cBs3u. [IpencraBiieHue o KIIacCH(pUKAIMA OPTaHUIECKUX BEIIECTB

1.3

HOMGHKJ’IaTypa OpPraHU4YCCKHUX COGI[I/IHGHI/Iﬁ (CI/ICTeMaTI/IquKa}I) U TPHUBUAJIBHBIC

Ha3BaHUS BaXKHEUIIINX HpeILCTaBI/ITeJIef/'I KJIaCCOB OPraHMYCCKHX BCHICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTHYECKUH psl. MeTaH 1 3TaH — NPOCTEUIINE
NPEJCTaBUTENIN AIKAHOB: (U3WYECKHEe W XHMHYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HAaXOKACHUC B IPHUPOAC, ITOJTYUCHHUEC U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, T'OMOJOTMYECKUI psii. DTWIEH U TPOMUIIEH —
IPOCTEHIINE NPEACTAaBUTENN AIKCHOB: (U3MYECKHe M XMMUYECKHE CBONCTBA
(peakuuy TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, TUJpaTallUd, OKHUCIECHUS U

MIOJINMEPU3ALMH ), IOJyYEHUE U IPUMEHEHHE
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Anxanuensl: Oyramuen-1,3 u wmermnOyraameH-1,3: cTpoeHue, BakHEHIINE
XUMHUYECKHE CBOMCTBA (peakius noaumepusanuu). [losydyeHne cuHTETHYECKOTO

KaydyKa U pC3UHbI
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AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOECHUS, TOMOJIOTHUECKUHN psll. AIICTHICH —
MPOCTEHININKA TPEJACTaBUTEIb QJIKHHOB: COCTaB, CTpoeHHe, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA (peaKIuu THIPUPOBAHHUS, TAIIOTCHUPOBAHMS, THAPATALINH,

TOpPEHMSI), IOJyYEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHHe, (U3MYECKHME M XUMHUYECKUE CBONCTBA
(peakuuy raJloreHMpoBaHUs U HUTPOBAHUSA), OJy4yeHUE U npumeHeHue. Tomyod:
COCTaB, CTpPOEHHE, (U3MUEeCKHMe U XUMHYECKHE CBOWCTBa  (peakuuu
raJJOrTeHUPOBAaHUS M HUTPOBAHMs), MOJIY4YEHHE M TNpPUMEHEHue. TOKCHUYHOCTh
apeHoB. ['eHeTHueckass CBsS3b MEXIY YIVIEBOAOPOJAMH, IMPHHAUICKALMMH K

Pa3jIMuUHBIM Kj1IacCaM




2.6

[IpupoaHbIe HICTOYHUKY YIIIEBOAOPOI0B. IIpupoaHblii ra3 u nomyTHble He(TAHbIE
ra3sl. Hegtb u e€ nmpoucxoxaenue. CrnocoObl nepepaboTKku He(TH: MEperoHka,
KPEKUHI (TepMHMUYECKUIl, KaTaauTudeckuit), nupoiaus. IIpoaykTsl mepepaboTKu
He(TH, UX NPUMEHEHHE B IMPOMBILUIEHHOCTH U B ObITy. KameHHBIN yrosip u

IIPOJYKTHI €r0 nepepadoTKu

Kucnoponcoaep:xaiiue opraHnyecKkue CoeJMHEHUS

3.1

[IpenenpHBIC OJHOATOMHBIC CIIUPTHI. METaHOI M ATAHOJ: CTPOeHUE, (pr3udecKue
H  XUMHYECKHE CBOliCTBa  (peakiuu ¢ aKTHBHBIMM  METajljIaMM,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), TMpUMEHEHHe. BoIOpOIHBIE CBS3H MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MEeTaHOJIa W 3TaHOJIa HA OPraHU3M YEJIOBEKa.
MHoOroaroMHble CIIUPTHL. DTUIICHTJIMKOJIb U TIULEPUH: CTPOCHHUE, PU3NYECKUE U
XUMUYECKUE CBOWCTBA (B3aMMOJEHCTBHE CO  UICJIOYHBIMH  METaJUIAMU,
KauyeCTBCHHAsl peakIlus Ha MHOTOATOMHBIE CIHPTHI). JIeHCTBHE HA OpraHu3Mm

YCJIIOBCKA. HpI/IMeHCHI/IC TIIMOCPHUHA U OTUJICHIJIMKOJIA

3.2

deHou: CTPOCHUC  MOJICKYIJIHI, (bHBI/ILleCKI/Ie U XMMHYECKHE CBOMCTBA.

Tokcuunocts enona. [lpumenenue dpeHomna

3.3

Anpaeruipl ¥ KeToOHbL. DopMaIbIeTHI, alleTalbJACTH/l: CTPOCHHE, (DU3UIYCCKUE U
XUMUYECKUE CBOMCTBA (pEaklMM OKHCIEHUS U BOCCTAHOBJICHUS, KaUuE€CTBEHHBIC

peaxkuun), noJly4eHue U NpUuMeHEHUe

3.4

OnHOOCHOBHBIE NpefeNbHble KapOOHOBBIE KHCIOThL. MypaBbUHAs U YKCyCHas
KHMCJIOTBI: CTPOEHHE, (PU3NUECKHEe U XUMUYECKUE CBOMCTBA (CBOICTBA, O0IIKE JIs
Kjlacca KHUCJIOT, peakuuss 3Tepudukanuu), MOJydyeHHMEe U IpPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KHCJIOThHI KaK MPEACTAaBUTENIN BBICIIMX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIINX Kap6OHOBI)IX KHUCJIOT, UX MOIOIIICC I[GﬁCTBHG

3.5

CrnoxHble 3¢Upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. IIpumenenue xupos. buonoruueckast posb

KUPOB

3.6

VYraeBoapl: cocTaB, Kiaccu(UKaus yriaeBoJoB (MOHO-, M- W TIOJIHCAXaPHIbI).
I'moko3a — mpocTedlMii MOHOCaxapHJ: OCOOCHHOCTH CTPOCHMSI MOJEKYIbI,
¢bu3nyeckre 1 XuMHUECKUe CBOMCTBa (B3auMoieiicTeue ¢ ruapokcuiom Meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBieHue,
OpOXKEHHE TIIIOKO3bl), HAXOXJICHUE B TMPHUPOJE, NPUMEHEHHE, OHOIOTHYecKas
poib. ®otocunres. @pykroza Kak u3omep roko3sl. Kpaxman u nemnonosa Kak
npupogHbie nonuMmepbl. CTpoeHue Kpaxmajga M Leuioio3bl. Pusnyeckue u

XUMHUYECKHUE CBOMCTBA Kpaxmasia (THAPOJIN3, KAYECTBEHHAs PEAKIIHS C HOJIOM)

A3oTconeprkalue OpraHn4eckiue CoeAMHEHNS

4.1

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHWYecKHe coequHeHus. Duszndeckue u




XUMHUYECKUE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe TiuiurHa). buonmorunueckoe

3HaUeHHE aMHMHOKHUCIOT. [lenTuabl

4.2

benkn xkak MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. HepBI/IIIHaH,
BTOpHUYHasA W TPETHU4YHAA CTPYKTypa 0enkoB. XUMHYECKHE CBOICTBA OEIKOB:

ruapoJns, AeHarypanus, KaUeCTBCHHBIC PCAKIIUHU Ha Oenku

BLICOKOMOJ'ICKy.]'IHpHLIe COCIUHCHUA

5.1

OCHOBHbIE TOHATHUS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUIl: MOHOMeEp,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENIEHb NOJMMEPHU3ALMU, CPEIHIS MOJIEKYIIsIpHas
Macca. OCHOBHbIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —

moJIMMEpHr3aluAa U MOJUKOHICHCAIUA

5.2

3KCH€pI/IM€HTaJII)HbI€ MCTOABI H3Y4YCHHA BCHICCTB W HX npeBpameHHﬁ:
O3HAaKOMJICHHUC C O6p33].IaMI/I MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HOHy‘lCHI/Ie CHUHTCTUYCCKOI'O KaydyKa U PE3UHbL

11 KUIACC

Kox

IIpoBepsieMblii 3JIeMeHT CoiepPKAHUA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

XuMuyeckuil 31eMeHT. AToM. fnpo atoma, M30TOMNbl. DJIEKTPOHHAs 000JIOUKA.
DOHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DJIEMEHTHI.
OcobeHHOCTH pacIpeesieHus] JIEKTPOHOB 110 OpOUTANISIM B aTOMax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(MUTYpAIIHs aTOMOB

1.2

Ilepuonuueckuii 3akoH u [lepuoguueckast cucteMa XuMHUYECKUX 31eMeHToB J1.H.
MenpeneeBa. CBs3p nepuoaunyeckoro 3akoHa u Ilepuonumyeckoil cuCTEMBbI
XUMH4eCcKux 3jieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHMS CBOWCTB XHUMHUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TPYIIaM U IMEPUOJaM.

3HaueHue NepuoINYECKOro 3aKoHa B pa3BUTUN HAyKU

1.3

CTpOGHI/IC BCIICCTBA. XuMHuueckasi  CBS3b. Bubl XHMHYECKOH  CBSI3HU
(KOBa.HeHTHaFI HCMOJIsIpHAad W 1OJIsIpHasA, HWOHHAasd, MeTa.HJII/I‘IeCKaH). WoHsr:
KaTHOHBI ¥ aHUOHKI. MexXaHU3MBbI 06pa30BaH1/151 KOBaJICHTHOM XHUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIETITOPHBIN). BomopoaHas cBs3b

1.4

BanenTHOCTb. 9HeKTpOOTpI/IHaTeHBHOCTL. CreneHb OKHCIICHUS

1.5

BemecTBa MOJNIEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
coCTaBa BELIECTBA. THMBl KPUCTATMYECKUX PEIIETOK. 3aBUCUMOCThH CBOMCTBa

BEIIECTB OT THINA KpHUCTAUIMYECKOM pem€Tku. lloHsTtne o aucnepcHsIX




cucremax. VMcTuHHBIC U KOJUIOMAHBIC PAaCTBOPHI. MaccoBas J0JIs1 B€IICCTBA B

pacTBope

1.6

Knaccugukanus Heopraunueckux coequHennii. Homenknatypa HeopraHuueckux

BCIICCTB

1.7

Xumuueckas peakuus. Kiaccudpukamnms XUMHUYECKUX peakuuii B
HEOPraHWYeCKOM M OPraHMYECKOM XHMMHH. 3aKOH COXPAHEHHS MacChl BEILECTB,

3daKOH COXpPaHCHUA U IPCBPAICHNA SOHCPIUU IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB

1.9

O6paTI/IMI>Ie pEaKuuu. XHUMHUYECKOE PpaBHOBECCHC. CDaKTOpLI, BIIMAOIINEC Ha

COCTOsIHME XuMu4eckoro pasHosecus. [Ipnanun Jle llarense

1.10

BHGKTpOHI/ITI/I‘leCKaﬂ Jucconuanusi. CunpHple U cia0ble QJICKTPOJIUTEI. Cpez(a
BOJHBIX paCTBOPOB BCHICCTB: KUCJIad, Hef/'ITpaJII)HaH, mcjao4yHas. PeaKLII/II/I HOHHOI'O

oOMeHa

1.11

OKHCIIMTEIEHO-BOCCTAHOBUTEIBHBIC pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxenne HemeramuioB B llepuoanyeckoi cucreMe XMMUYECKUX
anemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTpoeHUs aToMoB. Pusnyeckue

CBOMCTBa HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAIIOB (Ha IpUMEpPC KUCJI0pOJaa, CCPHLI,

docdopa u yraepoaa)

2.2

XUMUYECKHE CBONCTBA BAXKHEHWIIMX HEMETAIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, yraepoma U KpeMHHUS) M WX  COCAMHCHUU  (OKCHIIOB,
KHCIIOPOJICOJICPIKAIUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHmi). [lpuMenenue

Ba)XXHEHIIINX HEMETAJJIOB U UX COCAUHEHUI
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Meramnbl. Ilonoxenue meramioB B llepuogudeckodl cucTteMe XUMHUYECKHUX
annemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MetaioB. O0ue ¢pusznyeckue cBoiicTBa MeTamuioB. CIiiaBbl METaJLIOB.

DNEKTPOXUMHUECKUN Psii HAPSDKEHUN METALIOB
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XHWMHYECKHE CBOMCTBA BaKHEHIIMX METAIOB (HATPUM, Kaluid, KaJbIHM,
MarHui, aJlOMUHUH, IIUHK, XpOM, JK€Je30, MeIb) M UX coeauHeHuit. OOime

CTOcO0BI OTy4eHust MeTaiuioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE

2.5

I'emermyeckas cBA3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKAIUX K PA3INYHBIM

KJ1acCaM

XUMUS U KU3Hb

3.1

Ponp xumMuu B oOecnedeHUM SKOJOTMYECKOW, PHEPreTUYECKON M MHUIIEBOM
0e30MacHOCTH, Pa3BUTUU MenulUHbL. [loHSATHE O HayYHBIX METOAAaX MO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ




HPGZ[CTaBJIeHI/IH 00 O6IlII/IX HAayYYHBIX IMPUHIUIIAX MMPOMBINIICHHOTO ITOJYUYCHUSA

BaXHEHIINX BellecTB. UenoBeK B MHUPEC BCIICCTB U MATCPHUAJIOB: BaKHEHIIINE

3.2 CTPOUTENbHBIE MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKIIO,
KepaMHKa, MaTepuaibl Uil 3JICKTPOHHKH, HaHOMAaTEpHalbl, OPraHUYecKUe M
MUHEpaJIbHBIEC YJ00PEHUs
XuMHUST M 300pOBbE UEJIOBEKa: NpaBUiIa WCIOIB30BAHUS JIEKAPCTBEHHBIX

3.3 Ipernaparos, IpaBuiia 0€30MIaCHOTO UCTIOJIB30BAHUS MIPETIApaTOB OBITOBON XUMUHU

B HOBCGI[HGBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. ['abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.
Axumonepnoe o6mectBo «M3narensctBo «IIpocBemenne
* Xumus. 11 knacc. I'abpuensna O.C., Octpoymos W.I'., Cnaakos C.A.

Axumonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOIUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

["a6puensu, O. C. Metoauueckoe nmocobune Xumus 10 kmacc

["abpuensn, O. C. Metoauueckoe mocooue Xumus 11 kmacc

[Na6puensn, O. C. Xumus 10-11 xnacc. ba3oslit ypoBenb. MeTonndeckue
pEeKOMeHJaluu 1 padoyasi mporpaMma

IMa6puensn, O. C. Xumus 10-11 knacc. ba3zoBblit ypoBeHb. MeToauuecKoe

rmocooue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET
http://him.1september.ru - ['azera «Xumus» u cait 115 yuutens «5 uay Ha ypok

XUMHN»

http://www.chemnet.ru - ChemNet: moptan ¢pyHIaMEHTaTHHOTO XUMHUECKOTO

oOpa3oBaHHs



http://www.alhimik.ru - AJIXUMUK: caiit JL.}O. Anux6epoBoit

http://www.hemi.nsu.ru - OcHOBBI XUMHH: 00pa30BATEIbHBIN CAUT IS

ITKOJIbHUKOB U CTYACHTOB

http://www.chemistry.ru - Xumust B OTKpBITOM KOJUISIKE

http://webelements.narod.ru - WebElements: onnaitH-cripaBOYHUK XUMUYECKUX

JJICMCHTOB

http://belok-s.narod.ru - benok u Bce 0 HEeM B OMOJIOTUH U XUMUHU

http://maratakm.narod.ru - BupryansHas xumMuueckas 1kosa

http://all-met.narod.ru - 3anuMaTenbHasE XUMUS: BCE O METaJlJIaxX

http://chem.km.ru - Mup xumun

http://www.104.webstolica.ru - Kabuner xumuu: caiit JI.B. PaxmanoBoii



http://experiment.edu.ru - Komnekuust «k EcrecTBeHHOHAYyYHbBIE IKCIIEPUMEHTHD:

XHUMMUA

http://www.chemistry.ssu.samara.ru - Opranndeckast XuMusi: dJICKTPOHHBIN

y49eOHUK JIJIS1 CPETHEH ITKOJIBI

http://school-sector.relarn.ru/nsm/ - XumMust 11 BCeX: MIUTFOCTPUPOBAHHBIE

MaTepHaJIbl IO OOIIIEH, OPraHUYECKON U HEOPTaHNIECKON XUMUH

http://chemistry.r2.ru - Xumus g mKOAbHUKOB: caiiT Imutpust bonorosa

http://schoolchemistry.by.ru - lllkonsHas Xumus

http://rushim.ru/books/books.htm - Snexrponnas 6OudauoTeKa MO XUMUU U

TCXHUKEC






