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MNOSICHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XWMHHU Ha YypOBHE CpeaHero ooOmero o0pa3oBaHUs
paspabotrana Ha ocHoBe dDemepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIbHON MPOTPaMMBI CPEAHEro oO0Iero o0pa3oBaHUs
(®OIT  COO), nmpencraBiaeHHblx B DenepanbHOM  rOCYIapCTBEHHOM
obpazoBarensHoM cranaapre COO, ¢ yuérom Konuenmuu mpenogaBanus yaeOHOTo
npeaMera «XuMHs» B 00pa3oBaTelIbHBIX opraHu3anusx Poccuiickoit deneparum,
peanu3yIoNMX OCHOBHBIE 00pa30BaTE/IbHBIC MPOrPAMMBI, 1 OCHOBHBIX IMOJIOKEHUI
«Crpareruun pazButusi Bocnutanusi B Poccuiickoit deaepanun Ha nepuoa 10 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOMIOB K pa3pabOTKe MpOTpaMMbl MO XWMHH, K OTPEIACICHHIO
oO1iei cTpaTeruu 0Oy4YeHHMs, BOCIIMTAHUS M Pa3BUTHA OOyYaIOIMMXCS CPEACTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHnentyanpHbie mosiokeHus OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH,
COJICp)KaHMs, Pe3yJbTaTOB OOy4YeHUS W TPeOOBaHWNM K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHAYECKOE obpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON  OpraHU3AIMK, SBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpazoBaHHOCTU. OHO CIYXXKHUT 3aBEpIIAIOIIMM JTaloOM peaau3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, IPHUCYIIUX
IIEJIOCTHOH CHCTeME XHMHYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MMO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJIOBEeKa, a TAKkKe IKOJOTHISCKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO
U TIPUPOJHON cpene. Peanmm3yercs xmMmudeckoe oOpa3oBaHWE OOyYaronmIuxcs Ha
YPOBHE CPEIHETO 00IIEro 00pa3oBaHMs CPEACTBAMH YUEOHOTO MpeaMeTa « XUMUSD»,
COIEPKAHUE M TOCTPOCHUE KOTOPOTO OIPEICICHBl B IMPOrpaMME MO XHUMHUHU C

y‘-IéTOM CHGI_II/I(bI/IKI/I HAYKH XHMHH, e€ 3HaueHHUS B MO3HAHUU Inpupoasl U B



MaTepUaIbHOW JKM3HM OOINECTBA, a TAaKXKe ¢ y4E€TOM OOMIMX IeJe M MPUHIIUIIOB,
XAapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro  OOLIETo
oOpazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3J€MEHT CHUCTEMBI €CTECTBEHHBIX HAayK WTPaeT 0COOYyI0 pOJib B
COBPEMEHHOM LMBWIN3ALMU, B CO3/JaHUU HOBOW 0a3bl MaTepUaIbHOWU KYJIbTYPHI.
Ona BHOCHT CBOH BKJIaJ B (POPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIUICHHUS, B
CO3/IaHHE€ LEJIOCTHOTO MPEJCTABICHUS 00 OKpYKAIIEM MHUpPE Kak O €IHHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (hopMHpYyeTcs B XMMHUM HAa OCHOBE MOHUMAaHMS
BEIIECTBEHHOI'O0 COCTaBa OKPYXAIOIIErO0 MHUpPA, OCO3HAHUS B3aMMOCBS3U MEXIY
CTPOCHHEM BELLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3aMMOAEHUCTBYSI C NPYTUMHU €CTECTBEHHBIMH HAayKaMH, XUMHUS CTaya
HEOTHEMJIEMON YacThI0O MUPOBON KYJIBTYpbl, HEOOXOINMBIM YCIOBUEM YCIIECUITHOTO
Tpyda ¥ KHU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHMH HampaBlieHa Ha peIICHHe
rJ100adbHBIX MpOOJEM YCTOMYMBOIO pAa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM, IKOJIOrMYECKON 0€30M1aCHOCTH U OXPAHBI 30POBbSL.

B coorBercTBMM € OOmMMH [ENIMA M TNPUHIUIAMH CPEIHEro OOIIero
oOpa3zoBaHusl cojepkanue npeamera «Xumus» (10-11 kmaccel, 6a30Bbli ypOBEHb
M3YYEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOOUMYKH0 UM JJIsi  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHUS B JKHW3Hb COLIMyMa, MPOAOIKEHUS
o0pa30BaHMsl B Pa3TUYHBIX 00JACTIX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBngomuMy  npeamMeTa  «XUMHSD»  SBIAIOTCS  0a30Bble  KypChl —
«Oprannueckass xuMus» U «OOmass U HeopraHuYeckas XUMHsS», OCHOBHBIM
KOMITIOHEHTOM COJIEp)KaHHUS KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAaHUU 10 HEOPraHMYECKOM XUMHUM (C BKIIOYEHUEM 3HAHUU U3 OOLIEH XUMHH) U

OpraHn4eckon xuMuu. POpMUPOBAHHE NAHHOW CUCTEMBI 3HAHWM IPU WU3YUYEHUH



npenMera OOeCredrBaeT BO3MOXHOCTH PACCMOTPEHHSI BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa conmepkanusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHs» CPOpPMHUpPOBaHA B MPOrpaMME MO XMMHUHM HAa OCHOBE
CUCTEMHOIO TMOAXOAAa K M3yYEHUI0 Y4YeOHOro marepuasa H 0oOyCIIOBJIEHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHWMM HAa  OMpPEIEIEHHBIX
TEOPETUYECKUX YpOBHSX. Tak, B Kypce OpPraHMYeCKOW XHMHHU BEIIECTBA
paccMaTpUBaKOTCSI HAa YPOBHE KIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKKe Ha YPOBHE CTEPEOXMMHUYECKUX U  IIIEKTPOHHBIX
IpeJICTaBICHUI O CTpOeHUH BelecTB. CBeeHUs 00 N3yuyaeMbIX B Kypce BELLECTBaX
JAI0TCA B Pa3BUTHUU — OT YIVIEBOJOPOJOB /10 CIOMXHBIX OMOJIOTMYECKH AKTUBHBIX
coequHeHMA. B Kypce  OpraHMyeckOod  XUMHM  TOJy4aroT  Pa3BUTHE
c(OpMHUPOBAHHbIE HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs NEPBOHAYAIBHBIC
MPEACTABICHHUS] O XUMHYECKOW CBSI3U, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUN.

[long HOBBIM yTJiOM 3peHHs B TmpeaMmere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCs W3YYEHHBII Ha YpPOBHE OCHOBHOIO OOHIEro 00Opa3oBaHUs
TEOPEeTUYECKU MaTepuan U (aKTOJIOTMYECKHE CBEACHHS O BELIECTBAaX MU
XuMUuYeckoil peakuuu. Tak, B yacTHocTH, B Kypce «OOmiass U HeopraHudeckas
XUMHS» OOydYalomuMCsl TPEIOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOr0 3aKOHA C OOLIETEOPETHUUYECKUX U METOJOJOTHYECKUX IMO3ULUH,
r1y0ke TOHSTh MCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011ao1IeH 10 0OBACHSIONIECH U TPOTHO3UPYIOIIEH.

Enunas cucrteMa 3HaHWN O BOXKHEMIIMX BEUIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUM, & TAKXKE O XUMUUECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEKaHusi JonoiHserca B Kypcax 10 wm 11 kiaccos
AJIEMEHTaMHU COJAEpP)KaHMS, UMEIOIHUMH KYJIbTYpOJIOTMYECKUH M TMPHUKIATHOU

XapakKTep. OTH 3HAHUS CHOCO6CTBYIOT IIOHUMAaHHUIO B3aNUMOCBA3U XUMHUHU C APYTUMHA



HayKaMH, PACKPBIBAIOT €€ pOJIb B TIO3HABATEIILHOW U MPAKTUYECKON JESITeTbHOCTH
YeJI0BEeKa, CHOCOOCTBYIOT BOCIHMTAaHUIO YBaXXEHHMS K IIPOLECCY TBOPUYECTBA B
O0JIACTH TEOPHH W TPAKTUYCCKUX MPHIOKCHUNA XUMHH, TOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO U JTMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBsI3aHHBIX
C XUMHEH, KPUTUYECKH OCMBICIIMBATh HH(POPMALMIO U TMPUMEHATH €€ I
MOTIOJTHEHUSI 3HAHWUH, PEUICHUS WHTCUICKTYadbHBIX U JKCIIEPUMEHTATBLHBIX
UCCIIEIOBATENILCKUX 3a/1ad. B memnom copepikanue yd4eOHOro mpenmera «XuMHUsD»
JAHHOTO YPOBHS HM3Y4YCHHS OPHEHTHUPOBAHO Ha (OPMHUPOBAHUE y OOYYAIOMIUXCS
MUPOBO33PEHUYECKON OCHOBBI ISl MOHMMaHUS (UIOCO(PCKUX HICH, TaKUX Kak:
MaTepuallbHOE  €IMHCTBO  HEOPraHMYECKOr0 W OPraHUYecKoro  MHpa,
00yCJIOBJICHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTH
NPUPOJHBIX SBICHUN IMyTEM OSKCIIEPHUMEHTAa W PEIICHUS MPOTHBOPEUUH MEXITy
HOBBIMH (PaKTaMH U TEOPETUUECKUMHU MPEANOChIIKAMHU, OCO3HAHUE POJIU XUMUH B
pEeIIeHNH  OJKOJOTMYECKHX mpobjeMm, a Takke mpolieM  cOepeKeHHs
HHEPreTUYECKUX PECYPCOB, CHIPbS, CO3/IaHMsI HOBBIX TEXHOJIOTUI 1 MAaTEPUAIIOB.

B nmnane pemeHuss 3aqad  BOCHHUTAHUS, Pa3BUTUS W COIMAIHM3AIMU
O0y4aromuxcsi MPHUHATBIE MPOTPAMMOM IO XWMHH TIOAXOIbI K ONPEACICHUIO
COJepKaHUsS W TOCTPOEHHUS TpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHHBEPCATBHBIX YUEOHBIX NEHCTBHUN, UMEIOMIMX 0a30BOE 3HAYCHUE IS PA3THUHBIX
BHUJIOB JICATCILHOCTH: pEIICHHWs Tpo0ieM, TIOWCKa, aHaiu3a Hu 0o0paboTKH
uHpOpMalK, HEOOXOMUMBIX [UIS MPUOOPETEHUs OIbITa MPAKTUYECKOW |
UCCIICIOBATEIILCKON JIESATEFHOCTH, 3aHUMAIOIICH BaXXKHOE MECTO B IIO3HAHUH
XAMHU.

B mnpaktuke mnpenojgaBaHus XMMHM Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, TaK M Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHMUsI, IPU OMPEICIICHUH
COJepKATEIbHON XapaKTepUCTHKH IIeJIe HW3ydeHHUs IMpeaMeTa HarpaBleHUEM
MIEPBOCTEIICHHONW 3HAYMMOCTH TPAIUIIMOHHO TpPU3HAETCS (HOPMUPOBAHHE OCHOB

XUMHYECKOM HAYKH KakK obnactn COBPCMCHHOI'O CCTCCTBO3HAHUA, Hp&KTPI‘-ICCKOﬁ



JEATENbHOCTH YEJIOBEKA M KaK OJHOrO M3 KOMIIOHEHTOB MHpPOBOM KyibTyphl. C
METOJANYECKOW TOUYKM 3pPEHUs TAKOM INOAXOJA K OIPEACIICHHIO LEJIEH H3y4deHUs
MpeAMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CoriacHO MaHHOW TOYKE 3PEHHsS TJAaBHBIMU LEISIMU H3YyYEHHs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIIOTCSA:
¢ (opmMupoBaHHNE CHCTEMBl XUMUYCCKUX 3HAHUHN KaK BaKHEHIIIEH COCTABIISIIOIICH

€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JEXKAT KIIFOUEBBIC
NOHATHSA, (PyHAAMEHTaJIbHbIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHUE S3bIKA HAYKHU,
YCBOEHUE U MTOHUMaHUE CYIIHOCTH JTOCTYITHBIX 00001eHui
MHUPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMIICHHE C MCTOPUEN HMX Pa3BUTUA U
CTaHOBJICHHSI,

e (GopMUpOBaHHME W Pa3BUTHE TPEIACTABICHUN O HAYYHBIX METOAaX IMO3HAHUS
BEIIECTB U XMMHUYECKUX PEaKUUi, HEOOXOAUMBIX AJI MPUOOpPETECHUSI YMEHUHN
OpPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

® pa3BUTHE YMEHHH M CHOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM M
OOBSICHEHMEM  XMMMYECKOTO  OJKCIIEpUMEHTa,  COONIOJCHUEM  MPaBUI
0e30macHOro O0paIIeHNs ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, coaeprkarenbHas XapakTepUCTUKa LElIed U 3a1ad U3y4YeHUs
IIpeAMETA B IIPOrpamMMe M0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMH TIPUOPHUTETAMHU B CHCTEME cpeaHero obmero oOpa3oBanus. CeroaHs B
IpenojaBaHUM XUMUU B OOJIbIIEH CTENIEHU OTAAETCS MPEANOUYTEHNUE MPAKTUYECKON
KOMIIOHEHTE coJepkaHusi OOyYeHMs, OPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIMTYCKHHUKA 0011e00pa30BaTeIbHON OpraHU3alliy, BIAJACIONIET0O HE HabopoM
3HaHUU, a (PYHKIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIHOCOOAMH M YMEHMSIMU
AKTUBHOTO MOJIYYEHUS 3HAHUN U IPUMEHEHUS UX B PEANbHOM KU3HU JJIsl pEeLICHUs

IIPAKTHYCCKUX 3a/a4.



B ¢Bsi3u ¢ 3TUM TIpH H3YUYCHUH MPEAMETa « XUMUS TOMHHHPYIOIIEe 3HAUCHUES
MIPHOOPETAIOT TaKUE TSN U 3a/1a9H, KaK:

aJanTanys OOyJaroIIUXCs K YCIOBUSM JUHAMUYHO Pa3BHUBAOIIETOCS MHpa,
dbopMHUpOBaHHE  HWHTCIUICKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHUYCCTBY, CAMOCTOSTCILHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHN B KOHKPETHBIX JKU3HCHHBIX CHTYAIlUSAX, CBSI3aHHBIX C BEIISCTBAMH U UX
MIPUMCHCHUEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS  KJIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIMI), HMMCIOIIMX YHHUBEPCAIbHOE 3HAYCHHWE I Pa3IMYHBIX BHUIOB
JCSATEILHOCTH: pelIeHHs MpoOjeM, MOMCKa, aHAIM3a U 00pabOTKU WHGOpMAIUH,
HEOOXOJUMBIX JUII TPHOOPETEHUS OIbITa JEATEIBHOCTH, KOTOpas 3aHUMaecT
Ba)KHOE MECTO B MTO3HAHUHM XMMHH, a TAKXKE JJI OICHKH C TTO3UIUH IKOJIOTHICCKOM
0€30MacHOCTH XapaKTepa BIHSHHS BEIICCTB W XUMHYECKHX IPOIECCOB Ha
OpTaHu3M 4YeJI0BEKa U MPUPOIHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTyaJbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM 00yUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMH, HCITOJIb30BATh
COBpeMeHHBbIC MH(OPMAIMOHHBIE TEXHOJIOTUU IS TOWCKA M aHaiuu3a y4eOHOH u
HAYYHO-TTONY/IIPHON HHPOPMAITUH XUMUYIECKOTO COACPKAHMS,

(GbopMHpOBaHHE W Pa3BUTHE Y OOYYAIOIIMXCS aCCOIMATHBHOIO M JIOTHYECKOTO
MBIIIJICHASI, HAOIIOIaTeIIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJUMBI, B YaCTHOCTH, INPH IUIAHWPOBAHMH M TPOBEACHHH XUMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTaHHE Yy OOydYarommxcsi YOSKIEHHOCTH B  T'yMaHHCTUYCCKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)KHOW POJU B PEIICHUH TJI00ANBHBIX IMPOoOIeM
paIoOHaIBHOTO MPHUPOJIOIIONB30BaHNs, TIOMIOJIHEHUSI YHEPIETHUSCKUX PECypCoB H
COXPAaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OCpPEKHOTrO

OTHOHICHUA K IIpHUPOAC H CBOCMY 3J0POBBIO, a TaKIKC HpI/IO6pCTCHI/IH OIIbITa



WCITOJIb30BAHUS TIOYYCHHBIX 3HAHWH JUIA TPUHATHAS TPAMOTHBIX pEIICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B ydeOHOM miaHe cpenHero oOmero oOpa3oBaHUS MpPEeaAMET «XHUMHU»
0a30BOTO YPOBHS BXOAHUT B COCTaB MPEAMETHOU 001acTH «ECTecTBEeHHO-HAYIHBIC
MIPEAMETHD.

OO0mIee 9MCIIO 9acoB, OTBEACHHBIX IS M3YUYCHHs] XUMUHU, HAa 0a30BOM ypOBHE
cpeaHero ooIero oopa3oBanus, coctapisier 68 yacop: B 10 kmacce — 34 yaca (1 gac

B Henelnto), B 11 kimacce — 34 gaca (1 gac B Henernro).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT OpraHMYecKOW XWMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE U
3HAYEHHE B MMOJTYUYEHUN HOBBIX BEILIECTB U MaTepUaioB. Teopus CTpOEHUS
OopraHu4eckux coearuHeHuil A. M. byTiepoBa, €€ OCHOBHBIE TIOJIOKECHMUS.
CrpykrypHble (OpMYJIbI OPraHUYECKUX BEIIECTB. ['OMoIOrUs, n3oMepus.
XUMHUUYECKasi CBSA3b B OPraHUYECKUX COEAMHEHUSX — OJIMHApHBIE U
KpaTHBIE CBS3H.

[IpeacraBinenre o0 KJIaCCU(UKALMK OPraHUYECKHX  BELIECTB.
HoMmenknaTtypa oOpraHM4ecKUx COCIUHEHUN (CUCTeMaThyeckas) H
TPUBHAJIBHBIE  HA3BaHUSA  BAXKHEMIIMX  IPEACTAaBUTEIEH  KJIACCOB
OpraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
IpEeBpaLICHU: 03HAKOMJIEHHE ¢ oOpa3laMu OpraHMYeCKHX BEIIECTB U
MaTepualaMl Ha UX OCHOBE, MOJICTUPOBAHHE MOJEKYJI OPraHWYeCKHX
BELIECTB, HAOIIOACHHE U ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB IIO
MPEBPAILCHUIO OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM (IUIABJICHUE,
oOyTJIMBaHKE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psia. MeraH u 3TaH
— MPOCTEUIINE MPEACTABUTEIN AJIKAHOB: (PU3UUYECKHE U XUMUYECKUE
CBOMCTBa (peaklUMM 3aMELIEHUS U TOpPEHHs), HaXOXKJIECHUE B IMPUPOJE,
MOJIyYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTHMYECKHHN psAld. OTWIEH H

MPOMWJIEH — TPOCTEUINE TPEICTABUTEIN alKCHOB: (u3ndeckue u



XUMUYECKUE CBOMCTBa (peakiuu TUAPUPOBAHUS, TaIOIT€HUPOBAHUSA,
TUApATAIlud, OKUCICHHUS U TIOJIMMEPHU3AIINH ), IOJyYCHUE U TPUMEHCHHE.

Ankaguensl: OyrtagueH-1,3 u wmetunOyraguen-1,3: crpoeHue,
BOKHEHIIME XUMHYECKUE CBOWCTBA (peakius  MOJIUMEPHU3ALNH).
[Tomy4yeHne CUHTETUYECKOTO KayuyKa U PEe3UHBI.

AJKWHBI. COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUHN PSI.
ALICTUJICH — MPOCTEUIMN MPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE,
dbu3nyeckue W XUMHYECKHE CBOWCTBA (peakiuu THUIPUPOBAHUS,
rajoreHUpPOBAHMS, THUAPATAIIMH, TOPEHUS ), TOJTYUYEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (PU3MUECKHEe W XUMHUUYECKHE
CBONMCTBa (peakiyu TaJOr€HUPOBAHUS W HUTPOBAHUA), IMOJYyUYCHHUE U
npuMeHenue. Tonyon: cocmas, cmpoeHnue, Qusuueckue u Xumuyeckue
ceolicmea (peakyuu 2anlo2eHUpoOsaHuss U HUMPOBAHUs), NOLYUeHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHdeckass CBSI3b MEXKIY
yIJIEBOJOPOIaMH, IPUHAICKAITMMH K Pa3IUYHbIM KJaccaM.

[IpupoHble MCTOYHUKHU YIJIEBOJAOPOAOB. Ilpupojnbiii ra3z wu
nonyTtHele HedTaHble Ta3pl. HepTe m e€ mpoucxoxaenue. CrnocoObl
nepepadoTKH HeTH: MepEeTroHKa, KPEKUHT (TepMHUYECKUH,
KaTaIMTUYeCKuid), mmponm3. [lpomykTel mepepaboTkm HedTH, HX
MpUMEHEHNE B TIPOMBINUICHHOCTH W B ObITy. KaMeHHBIN yromp u
MIPOAYKTHI €0 epepaboTKH.

OKCIepUMEHTaIbHBIE ~ METOJbl  W3YYEHHsS  BEIIECTB U  UX
MpEBpAIlICHU: O3HAKOMJIEHHE C O0Opa3laMH IIIacTMAacc, KaydyKoOB H
pe3unsbl, koyuiekiuu «HedTb» u «YToap», MOAEIUpPOBAHHE MOJICKYI

YIJICBOAOPOAOB M TAJIOICHOIIPOU3BOJHBIX, ITPOBCACHUC MPaKTHYECKOMN

[2a6OTBIZ IMOJIYUYCHHUC 3TUJICHA U U3YUYCHHC CI'O CBOMCTB.

Pacuérnrle 3agadn.



Brluucienust no ypaBHEHHIO XUMUYECKOMN peakuu (Maccel, 00bEéMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WIM MPOAYKTa PEAKLIUU 110 U3BECTHBIM
Macce, O00BEMY, KONMMYECTBY OIHOTO W3 MCXOAHBIX BEIIECTB WIH
MIPOJIYKTOB PEAKLIUN).

Kuciaopoaconepxxamme opranudeckue COeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE COIUPTHL. METaHOI U 3TAHOJI: CTPOEHHUE,
¢u3nuecKre U XUMUYECKUE CBOMCTBA (PEAKIIMK C aKTUBHBIMU METAJUIAMH,
raJIor€HOBOJIOPO/IaMH, TOpEHME), NIpUMEHeHue. BomopoaHsie CBA3M
MEXKJy MOJIEKYJIAaMH CHOUPTOB. JlelicTBME MeETaHOJa W JTaHOJIA Ha
OpraHu3M YEJOBEKa.

MHOroaToMHbIE CHHUPTHI. DTUJIEHTIMKOIb W TJIHMIEPUH: CTPOEHHE,
bu3nuecKkne U XMMHYECKHE CBOMCTBA (B3aMMOJCWCTBHE CO IIETOYHBIMH
METaJljlaMi, KaueCTBEHHAsh pEaKIUsl Ha MHOTOAaTOMHBIE CIIHPTHI).
JlelicTBue Ha oOpraHu3M 4YesjoBeka. [IpuMeHeHue riaMuepuHa W
ATUJICHIJIUKOJISL.

®deHo: CTPOCHHUE MOJIEKYJIbI, (PU3UUYECKHUE U XMMHUYECKHE CBOMCTBA.
TokcuunocTh (perona. [Ipumenenne Genomna.

Anpaerunpl U kemonwvl. DopManbAETH], ALETAIBIETUA: CTPOEHUE,
buznueckne W XUMHYECKHE CBOWCTBAa (pEakIUU OKHUCICHUS U
BOCCTaHOBJICHUS], KAYECTBEHHBIE PEAKIIUH), TOJYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NPEIENbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAS U
YKCYCHasl KHCIJIOTBL: CTPOCHHE, (PU3NYECKHEe M XHUMHYECKUE CBOMCTBA
(cBoiicTBa, oOOImME [ Kjacca KUCIOT, peakuus STepUPHUKALUN),
noylydyeHue M npuMeHeHue. CTeapuHOBass U OJEWMHOBAs KUCJIOTHI Kak
MPEACTABUTENH BBICIINX KapOOHOBBIX KMCIOT. MbUIa KaK COJM BBICIIMX

Kap6OHOBBIX KHCJIOT, X MOIOIICC JICHICTBHE.



Cnoxupeie d3(upel Kak MPOU3BOJIHBIE KAapOOHOBBIX  KHUCIOT.
['unponus cnoxubix 3¢upoB. Kupel. 'maponus >xupoB. [IpumeHeHue
XKUpoB. bronoruyeckas poJib KUPOB.

YraeBoawl: cocTaB, Kiaccupukanus yrieBojgoB (MOHO-, AU- U
noscaxapuabl). ['1oko3a — mpocTedmii MoHOocaxapu: OCOOEHHOCTH
CTPOCHHSI  MOJIEKYJbl, (U3NYECKHE U  XHUMHYECKHE  CBOWCTBA
(B3aumopeictBue ¢ ruapokcuaoM wmeau(ll), okucieHne amMMUaYHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBiIeHUE, OpPOKEHUE TIIIOKO3BI),
HAaXOXJCHWE B TPUpOJE, NPHUMEHEHHE, OHOJOTHYecKas  POJb.
@ortocuHTe3. PpyKTO3a KAK U30MEP IITHOKO3BI.

Kpaxman um wnemnono3a Kak OpupoaHble mnoauMepbl. CTpoeHue
Kpaxmaia M Ueuirono3bl. Duznyeckue u XHUMHYECKHUE CBOMCTBA
Kpaxmana (TUAPOJIN3, KaYECTBEHHAs PEAKIIUsI C UOJOM).

OKCIepUMEHTabHBIE ~ METOJbl  M3YYEHHsS  BEIIECTB U  UX
MIPEBPAILICHHI: MPOBEJECHUE, HaOJI0ICHUE " OnMcaHue
JNEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKHcCIeHHEe JdTaHoia okcugoMm wmeau(Il)),
MHOTOATOMHBIX CIUPTOB (B3aUMOJACHCTBUE TIIHMIIEPUHA C THAPOKCHUIIOM
Menu(Il)), anpaerugoB (OKHUCICHHME aMMHUAYHBIM PAacCTBOPOM OKCHJIA
cepebpa(l) m rugpoxcumom wmenu(ll), B3ammopeiicTBHe Kpaxmana c
MOJIOM), TPOBEJICHHE TMPaKTUYECKOW paboThl: CBOICTBAa pacTBopa
YKCYCHOM KUCITOTHI.

Pacuérnbie 3agaumn.

Boluucienust mo ypaBHEHUIO XUMHYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOAYKTa PEAKLUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OIHOIO M3 MCXOAHBIX BEIECTB WIH
MIPOJIYKTOB PEAKLIUH).

A30Tconep>1<amne OpPraHu4CcCKUC COCANHCHU:].



AMHMHOKHUCIIOTHI Kak aMQOTEpHBIE OPTaHWYECKHE COCAMHCHUSI.
duznyueckre M XHUMHUYECKHE CBOMCTBA AaMHUHOKHUCIOT (Ha TMpUMEpe
IUIMHA). bromornyeckoe 3HaueHUe aMUHOKHUCIIOT. [lenTuab.

benkn kak TpUPOAHBIE BBICOKOMOJEKYJAPHBIE COEAUHECHMUS.
[lepBuyHasi, BTOpUYHAsT U TPETUYHASA CTPYKTypa OeiKoB. XUMHYECKUE
CBOMCTBa OEJIKOB: TMJPOJIU3, JICHATYpallus, KaYeCTBEHHbIC PEaKIMu Ha
OeJKH.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3Y4YEHHS BEIIECTB M  UX
MIpEBpAIICHU: HAONIOACHUE M ONMUCAHUE JEMOHCTPAIIMOHHBIX OITBITOB:
JieHaTypalys 0eIKOB IPU HarpeBaHUU, IBETHBIE PEAKIIUU OCIIKOB.

BbicokomouieKyIsIpHBbIE COeTUHEHUS

OCHOBHBIC TOHSTHSI XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI:
MOHOMED, IOJHUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IIOJIMMEpPU3ALUU,
cpenHsas  MoOJIeKydsipHas ~ Macca. (OCHOBHBIE  METOJBI  CHHTE3a
BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN — MOJIMMEpU3aLus u
MOJIMKOHJEHC AW,

OKCNEPUMEHTAJIbHBIE ~ METOJbl  M3YYE€HUs  BEIIECTB H  HUX
MpEeBpallleHul:  O3HaKOMJIEHHME C  oOpa3laMud  HPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TIJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaIMETHBIX CBA3CH IIPU U3YYEHUU OPraHUYECKOU
xumMuu B 10 kjacce OoCyIIecTBISETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX
€CTECTBECHHO-HAYYHbIX IIOHATUW, TAaK W IOHATUW, SBIIIOLIMXCS
CHUCTEMHBIMU JJIs1 OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYIHBIA (DAKT,
rUNoTe3a, 3aKOH, TEOpus, aHalu3, CHUHTE3, KjaccuduKalms,
MEPUOIMYHOCTD, HaOJFOICHHE, U3MEpPEHHUE, 3KCIIEPUMEHT,

MOACIUPOBAHHUC.



dusnka: maTtepus, SHEPTUs, Macca, aToOM, JJIEKTPOH, MOJIEKYyJa,
DHEPreTUYCCKUI  YPOBEHb, BEIICCTBO, TeEJO, OOBEM, arperaTHoe
COCTOSIHHE BEIECTBA, (PHM3NICCKUE BETUUNHBI U STUHUIIBI X U3MEPCHHSI.

buonorusi: kierka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B
opranu3Me, (OTOCHHTE3, OMOJIOITMYECKH aKTHBHBIC BeIlecTBa (OEIKH,
YTJIEBOIBI, KUPBI, (HEPMEHTHI).

['eorpadus: mMuHEpanbl, TOPHBIE MOPOJBI, TOJIE3HBIE HCKOTAeMBbIE,
TOILJIUBO, PECYPCHI.

TexHonOTHsA: TUIIEBBIE TMPOAYKTH, OCHOBHI  PallMOHAIHHOTO
MUTaHUS, MOIOIIUE CPEJACTBA, JIEKAPCTBEHHBIE MW KOCMETHYCCKHE

mmpenaparsl, MaTCPHaJIbl U3 NCKYCCTBCHHBIX U CHHTCTUYICCKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI XUMHHU

XUMUYECKH AeMeHT. ATOM. SIIpo aTtoMa, U30TONbI. DIEKTPOHHAS
000110YKa. DHEPreTHYeCKre YpOBHU, OypOBHU. ATOMHbBIE OpOUTAIH, S-,
p-, d- »anementel. OCOOCHHOCTH pacHpeneiCHUs DJIEKTPOHOB TIO
opOuTaisiM B aroMax »dJIEMEHTOB TIEPBBIX YETHIPEX TEPHUOJIOB.
DneKTpOoHHAasi KOHPUTYpalusi aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoguyeckass cUCTEMAa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa. CBA3p NEPHOJUYECKOTO 3aKOHA U
[Tepnoanueckoit cucrembl xuMuueckux 3yementoB . Y. MenaeneeBa ¢
COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS

CBOMCTB XHMMHYECKUX D3JIEMEHTOB M 00pa3yeMblX MMM MPOCTBIX H



CJIOKHBIX BEIIECTB IO I'PYIIIAM U EpUoAaM. 3HAYEHNE NIEPUOIUIECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

Crpoenue BemecTBa. XUMUAYECKas CBSA3b. BUABI XUMHYECKOU CBSI3U
(koBajieHTHasi HENoJIsIpHas W TOJsIpHAs, HWOHHAs, METAJUIMYECKas).
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHONM XUMHUYECKOM CBs3M (OOMEHHBIN
U JIOHOpHO-aklenTopHbiil). BomopoaHas  cBs3b.  BalleHTHOCTD.
OnexTpooTpuuaTenbHOCTh. CTeneHb OKHUCIECHHs. VOHBI: KaTHOHBI H
AHHOHBL.

BemecTtBa MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOECHUSA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIIBI KPUCTAUIMYECKUX PELIETOK.
3aBHCUMOCTh CBOKCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

Ilonatne o aucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE
pacTBOpbl. MaccoBas 1015 BEILLECTBA B PaCTBOPE.

Knaccudukanus Heoprannyeckux coenuHeHuid. HomenknaTtypa
HEOPraHWYECKUX BELIECTB. [eHeTuyeckas CBA3b HEOPraHUYECKUX
BEILIECTB, IPUHAUICKAIIMX K PA3TUYHBIM KIIACCAM.

Xumudeckas peakius. Kmaccubukamuss XUMHYECKHX pPEaKIuid B
HEOPraHWYEeCKOM M OpPraHW4YeCKOM XHMHH. 3aKOH COXPAaHEHHsSI MacChl
BEILIECTB, 3AKOH COXPAHEHUS W MPEBPALLICHUS YHEPTUMU IIPU XUMUYECKHUX
peaKnusX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3IUYHbIX (PaKTOPOB.
Obpatumbie peakiuu. XuUMHYecKoe paBHOBecue. DaKTOpPbI, BIMSIONINE
Ha COCTOsIHUE XUMHUYeCcKoro pasHosecus. [Ipunnun Jle [larense.

Onextponutnyeckas  auccouuanuss.  CunbHble U ciaOble
aneKTponuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KUCHAs, HEUTPAJIbHAs,
LEJI0YHAs.

OKHUCIUTEIILHO-BOCCTAHOBUTEIIHLHBIC pCaKInu.



OKCIepUMEHTaIbHbIE ~ METOJbl  M3YYEHMsS  BEIIECTB U  UX
npeBpaiieHuii: geMoHcTpanms Tadmuir  «llepuomuueckas cucreMa
xumudeckux snemeHTtoB JI. M. MenneneeBa», u3ydeHHE MOAENEH
KPUCTALTHYECKUX PELIETOK, HaOJII0ICHHUE u OIMCcaHue
JIEMOHCTPAIIMOHHBIX M JJA00OPAaTOPHBIX OMBITOB (Pa3JIoKEHHUE TMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaJIU3aToOpa, ONMPEACICHUE CPEJIbl PACTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBLHOIO WHJMKATOPA, PEAKIIMU HOHHOTO
oOMeHa), MpOBEJCHUE MPAKTHUYECKOH paboThl «BiusHHE pa3IudHBIX
(haKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKITum».

PacuéTtHrbie 3amaun.

Pacuérel Mo ypaBHEHMSIM XUMHUYECKUX pPEaKIUi, B TOM YHCIE
TEPMOXUMUYECKUE PaACU€Thl, PaCUEThl C UCIOJIb30BAaHUEM TMOHSATHUS
«MaccoBas JI0JIS BEILIECTBAY.

Heopranuyeckasi xumusi

Hemerannel. [lonoxenne HemeramwioB B Ilepuonndeckor cucreme
xuMuueckux sieMeHtoB J[. M. MenneneeBa u 0COOCHHOCTH CTPOSHUS
aToMoB. DU3MYECKUE CBOMCTBa HEMETAIIOB. AJIJIOTPOIHUS] HEMETAILIOB
(Ha mpuMepe KUCIIopoa, cephl, pocdopa u yriaepoa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TAJIOTEHOB, CEPBHI,
azota, ¢ocdopa, yriepoga W KPEeMHHUS) U HX COSTUHEHUH (OKCHIOB,
KHCJIOPOACOICPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHECHHMI).

[IprumeHeHne BAXXKHEUIIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnbl.  Ilomoxkenue wertaiuioB B llepuognyueckor cucreme
xumuueckux saeMeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS
ANEKTPOHHBIX 000J04YeK aToMoB MerauioB. OOmme ¢uznueckue
cBoiictTBa MeTauioB. CIulaBbl METAIOB. JJEKTPOXMMHUYECKUN PsiI

HaIpsKEHUM METAJUIOB.



XUMUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATpUM, Kalui,
KaJIbIIUH, MarHui, aJlOMUHHUM, IIMHK, XpOM, JKeJIe30, Melb) M HX
COCJIMHCHUU.

OO6mme crmocoObl moydeHuss MeTaioB. [IpuMeHeHne MeTauioB B
OBITY M TEXHUKE.

OKCIepUMEHTaIbHbIE ~ METOJbl  M3YYEHMsS  BEIIECTB U  UX
MPEBpAIlICHUI: W3yYeHHE KOJUICKIMH «MeTaibl U CIUIaBbl», 00pa3lioB
HEMETAJVIOB, PEIICHHE OHKCIEPUMEHTAIbHBIX 3a/1a4, HaOIOJACHUE W
OTIHMCaHHUE JIEMOHCTPAIIMOHHBIX u J1a00paTOPHBIX OIIBITOB
(B3auMOJCHCTBHE THIPOKCHJA QTIOMHHHS C pacTBOpaMH KHUCIOT U
1eI04eid, KAYeCTBEHHbBIC PEAKIIMM Ha KATHOHBI METAJLJIOB).

Pacuérnrle 3agadn.

Pacuérel Maccel BeliecTBa WM 00BEMA Ta30B 110 HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 yYaCTBYIOIIUX B
peaKIMy BEIIECTB, pacu€Thl Macchl (00BbEMA, KOJHWYECTBA BEIECTBA)
MPOJYKTOB PEAKIMHU, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KM3Hb

Ponp xuMum B 0oOecCIieUYeHUM 3KOJIOTHYECKOM, SHEPreTUYeCKOr Hu
MUIIEBON 0€30MacHOCTH, pPa3BUTUH METUIMHBEL. [loHATHE O HAayIHBIX
METOJIaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUH.

[Ipencrapieruss 00 OOIMIMX HAYYHBIX MPUHITUIIAX MPOMBIIUICHHOTO
MOJTYYCHHUS BAXKHEUIIIUX BEILIECTB.

UenoBek B MHUpE BEHIECTB W  MaTepUaAIOB:  Ba)KHEMIIHe
CTPOUTEIIbHBIE MaTepUalibl, KOHCTPYKIIMOHHBIC MaTEpHUalbl, KpacKH,
CTEKJIO, KepaMHKa, MaTepualbl [Jid HJICKTPOHUKH, HaHOMATEpPHUAIbI,

OPraHU4YCCKUC U MUHCPAJIbHBIC y,Z[O6pCHI/I}I.



XuMHUsT M 30pPOBbE  YEJIOBEKA: IMpaBUia  HMCIOJb30BAHUS
JIEKapCTBEHHBIX IpENaparoB, IMpaBuUjia OE30MaCHOTO HCHOJIb30BAaHUS
MpernapaToB OBITOBOM XUMHUH B IIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXIpeIMETHBIX CBSI3ed IpU HU3yYEHUU OOIIeH u
HEOpraHndeckon xumMuu B 1l Kiacce ocCyliecTBiIseTCs 4epe3
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX IOHSATUH, TaK MU
MOHATUM, SIBJISIIOIIUXCS CHCTEMHBIMH JUISL OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO11ue ecTecTBEHHO-HAYYHbIE TIOHATHS: HAy4YHbIM (pakT, rumoresa,
3aKOH, TEOpHs, aHalM3, CHHTE3, KiacCU(pUKALMA, MNEPUOIUIHOCTD,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEINPOBAHNE, UBMEPEHHUE, SBJICHUE.

dusnka: Marepus, 3HEPrus, macca, aroM, O3JEKTPOH, IPOTOH,
HEWUTPOH, MOH, W30TOI, PaJUOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE BELIECTBA,
¢u3nyecKre BeIUMUMHBI U €AMHULIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- H
MHUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadus: MuHepalbl, TOPHBIE MOPOJBI, MOJIE3HBIE MCKOMAaeMBbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XuUMUYECKas MPOMBIIUIEHHOCTh, METaJULypIHsl,
MIPOU3BOACTBO  CTPOUTEIBHBIX MATEpUAJIOB, CEIbCKOXO35HCTBEHHOE
IPOU3BOJCTBO,  MHUIIEBAs  MPOMBIILIEHHOCTh,  (hapMaleBTHUECKasI
IIPOMBILUIEHHOCTh,  IPOMU3BOJCTBO  KOCMETHYECKHMX  IIPENaparos,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepHaJIoB, AIEKTPOHHAA

IIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTHH.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA [TPOI'PAMMBI 11O
XNMHNHN HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OGPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
OoOy4arolUMUCS TMPOTrpaMM CpeJHEero ooOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeaIMETHbIM M MpeaAMeTHbIM). HaydHo-MeTomuueckold OCHOBOM IS
pa3pabOTKH IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPaMM CPEIHErO OOIIEro
oOpa30BaHUsl SIBJISETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXOI.

B coOoTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSA NpeaMeTa «XHMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HaHWE OOYYAIOIIMMHCS POCCHUCKOW TpakIaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICICHUIO;

HaJIMYMe MOTUBALIMU K 00Yy4EHHUIO;

L[EJICHAIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEKIECHUIN JTUMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEH M HCTOPUYECKUX TpaauLuil 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CITOCOOHOCTH OOYYarOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH
JEeSATENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPHUCYLIMMHU LIEJIOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HAJIMYUE TIPABOCO3HAHUS KOJIOTUIECKON KYJIBTYPHI U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTD KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B
€AMHCTBE Y4YE€OHOM M BOCHUTATEIBHOM JI€ATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHYECKUMU, COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU
LHEHHOCTSIMU U HJI€AJIaMU POCCUHCKOI0 IPakJIaHCKOro OOIECTBA, MPUHATHIMU B

O6HI€CTB€ HOpMaMH M IIpaBHJIaMH ITOBCICHUA, CHOCO6CTBYIOHII/IMI/I mponecccam



CaMOITO3HAHUsS, CaMOPAa3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIngyHOCTHBIE pE3yJibTaThl OCBOEHUSA MpeAMETa «XUMHS» OTPAKAIOT
c(hOPMHPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W MPAKTHYECKOW JeATEIHbHOCTH
00yyJaromuxcsl 1Mo peaanu3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YKCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

0CO3HaHHMS 00YJAIOIUMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00513aHHOCTEH,
YBOKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJICTAaBICHUSI O COLMAJIbHBIX HOpPMAax MW TpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUCOHBIX M ITO3HABATEIbHBIX 3a/1a4, BHITIOJHCHUHU
XUMUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apTyYMEHTBI JPYTUX MIPU aHAJU3€ PAa3IMYHBIX BUIOB YUeOHOM ACATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IICHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HaCJEIUI0
OTE€YECTBEHHON XUMUMU;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OO0JIACTH TEOPHH M IPAKTHIECCKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHMUSI TOTO, YTO JOCTHKEHHUS HAYKH €CTh Pe3yJibTaT
JUIMTEIBHBIX ~ HAOMIONEHUHN, KPOMOTJIMBBIX SKCIEPUMEHTAIBHBIX ITOMCKOB,
MOCTOSIHHOTO TPY/Ia YYEHBIX U MPAKTUKOB;

WHTEpPECAa M MO3HABATEJIbHBIX MOTMBOB B IIOJYYEHUH W TOCIEIYIOIIEM
aHanu3e MHPOPMAIMH O MEPEAOBBIX TOCTIHKCHUSIX COBPEMEHHON OTECYECTBEHHOM
XHUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBCHHOI'O CO3HAHHA, STHICCKOI'O ITIOBCACHUS



CIIOCOOHOCTH OLICHUBATh CUTYalllH, CBSI3aHHbBIE C XUMUYECKUMH SIBJICHUSMU,
Y NIPUHUMATh OCO3HAHHBIC PELIEHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHME U IMOCTYIKH CBOMX TOBapHILEH C
MIO3ULIMA HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHHUE IOCIEACTBUM ITUX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAHUS LIEHHOCTEW 3J0pOBOro U 0e3omacHoro oopasza IKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3NYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHrsT TpaBWJI OE€30MaCHOTO OOpalleHUsT C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOMU JEATEIBHOCTH;

[IOHUMAHUs LEHHOCTU IIpaBUJ HWHAUBUIAYAJIBHOIO U  KOJUIEKTUBHOIO
0€30MacHOTO MOBEJCHUS B CUTYAIUSIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HH JIIOJICH;

OCO3HAHUS MOCIEACTBUI U HETPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4€OHO-UCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JpPYrux BHIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTUE B pEIICHUHM NPAKTUYECKHUX 3a7ad
COIMAJIbHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUYEHUIO MPOoQeccuil pa3IuyHOro poja, B TOM
YKCJIE Ha OCHOBE NPUMEHEHMS PEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHIUBUAYaJIbHOW TPAeKTOPUU

oOpasoBanms, Oyaymeld mpodeccnn W pean3aliid COOCTBEHHBIX JKH3HEHHBIX



[IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMUM, UHTEPECOB U
nmoTpedHoCTEH 00IIeCTBa;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€J1IeCO00Pa3HOTO OTHOIICHUSI K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3EMIIE;

MMOHUMAaHUs TJIO0ATBHOTO XapakTepa 3KOJOTHYECKUX IMPOOJIeM, BIUSHUS
AKOHOMMYECKHUX MTPOLIECCOB HA COCTOSTHUE MPUPOTHON M COLIMAIBHOM CPEIbL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BaHUS JOCTIKCHUM XUMHUU IS
pelIeHus BOIPOCOB PaAllMOHAIBHOTO TPUPOOTIOJIb30BAHMS;

AKTUBHOI'O HEMPUATHS JICUCTBUM, MPUHOCAIIUX BPEH OKpPYXKarolIei
MIPUPOTHON Cpefie, YMEHHUSI MPOTHO3UPOBATh HEOIArONPHSTHBIC YKOJIOTHYECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAIATh UX;

HaJIM4Yus Pa3BUTOrO 3KOJIOTHUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpPBHI,
OTIbITa NeATEeNIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B NO3HABATEIbHOM, KOMMYHUKATHBHOM U COI[MATIBHOMN
MpPaKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTHKHU;

MOHUMAaHUs CcHenuUKd XMMHUU KAaK HayKH, OCO3HaHUsA €& poiu B
(hOpMHUPOBAaHUH PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUH IIEJTOCTHOTO
MIPEICTABICHUS 00 OKPYXAIOIeM MUPE KaK O €IUHCTBE MPUPOIbI U YEJIOBEKa, B
MO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEW U PEIIeHUU NPOoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHHM JUISI  COBPEMEHHOM
IUBWIM3ALMK: B €€ T'YMaHUCTHYECKOW HAIMPaBICHHOCTH W BaXXHOM poJiM B

CO3/IaHUU HOBOW 0a3bl MaTepUAIBLHOMN KYJIbTYPBI, PEIICHUU TJI00ATBHBIX MpOo0ieM



YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YJHEPTETUUECKOM, MUIIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEYECHUH YCIIOBHIM
YCHOEHIHOrO0 TpyAa W SKOJOTMYECKH KOM(MOPTHOW JKHU3HU KaXKJIOTro 4YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIIONIh3yEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOIb30BaTh
MOJTy4yaeMble 3HAHUS Ul aHAJIM3a U OOBSICHEHHUS SIBJICHUN OKPY’KAIOLIEro MUpa u
IPOUCXOISAMINX B HEM M3MEHEHUH, YMEHUS JellaTh 0OOCHOBAaHHbBIE 3aKIHOUECHMUS
HAa OCHOBE HAyYHBIX (DAKTOB M HMEIOIIUXCS MAHHBIX C LEJIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIIbHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUA IS
penieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLHIX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIBCKOMN 1EATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO H
caMO0Opa30BaHUIO, K AaKTUBHOMY IIOJTYYEHHMIO HOBBIX 3HAaHUI IO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSAM TPy/Ia B Pa3IUYHBIX cdepax nmpodeccHoHaATbHON

ACATCIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUSI yUeOHOTO MpeaMeTa « XUMHUsD Ha
YpOBHE CpeHero 001Iero 06pa3oBaHus BKIIOYAIOT:

3HaUUMble I (QOPMUPOBAHHUS  MHUPOBO33PEHHUS  OOYHAIOIIMXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIEC) 00IIIeHAYUYHbIE TTOHSTHS, OTPAKAIOIIHNE
I[EJIOCTHOCTh HAY4YHOM KapTUHBI MHUpa U cHenuduKy METOJI0B MO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (MaTepwusi, BEIIECTBO, DHEPTUs, SIBJICHUE,
MpoIIECC, CUCTEMA, HAyUHbIN (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,

TCOpUs, UCCIICAOBAHUC, Ha6JHOI[€HI/I€, HU3MCPCHHUC, SKCIICPUMCHT U I[p}II‘I/IC);



YHUBEpCaAJIbHbIC yueOHbIE NEeUCTBUS (IT03HABATEIbHbIC, KOMMYHUKATUBHbIE,
PETYJISITUBHBIE), o0ecreurBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPAaMOTHOCTH H COITMATLHON KOMIETEHITUN O0YJarOIINXCS;

CIIOCOOHOCTH oOydJaronuxcs HCMOJIb30BaTh OCBOCHHBIE
MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpCAJIbHBIC yueOHbIC
NEUCTBUSA B IIO3HABATEIIBHOW U COLMAIBHON IPAKTHUKE.

MeranpenMeTHbIE PE3YIbTAaThl OTPaXXaloT OBJIAACHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMM, KOMMYHUKATHUBHBIMH W  PETYJIATUBHBIMU
JNEUCTBUSIMU.

OBiageHne  yHUBEPCAJBHBIMH  Y4eOHbIMH  IO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 0a3oBble JIOrHYECKHE TeHCTBHUSA:

CaMOCTOATENIbHO  (OpMYyJNIMpOBaTH M aKTyalU3UpOBaTh  Ipoliemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENN JEITENbHOCTH, 3ajlaBasi NapaMeTpbl M KPUTEPUU UX
TOCTUKEHUS, COOTHOCUTD PE3YIIbTATHI AEATEIbHOCTHU C ITOCTABIICHHBIMU LIESIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JOTHUUYECKOTO MBIIUICHUS —
BBIJICJISATh XapaKTEpHbIC MPU3HAKU MOHSITUN M yCTAHABIMBATh WX B3aUMOCBS3b,
HCITOJI30BaTh COOTBETCTBYIONIHE MMOHATHS JIJIs1 OOBSICHEHHS OTJCIBHBIX (DaKTOB H
SIBIICHMI;

BBIOMPATh OCHOBAHHUS W KPUTEPUHM Ui KIAacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUN;

YCTAHABIMBaTh MPUYHUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyXACHUs1 (MHIAYKTUBHBIC, IEAyKTUBHBIC, IO
AQHAJIOTUU), BBISBJISATH 3aKOHOMEPHOCTHM M MPOTUBOPEYHS B pPacCMaTpUBAEMBbIX

SABJICHUAX, CI)OpMy'JII/IpOBaTB BBIBOJbI U 3aKJIIOUYCHMUA,



MIPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJENIM, MPEOOpPa3OBBIBATH  MOJEIBHBIE  MPEACTABICHUS  —
XUMUYECKUN 3HAK (CUMBOJ) D3JIEMEHTa, XuUMHUueckas Qopmysa, ypaBHEHHE
XUMUYECKON pPEaKIMh — TP PEIICHHH YYCOHBIX TI03HABATCIbHBIX W
MPAKTUYECKUX 3a7ad, MPUMEHSATh HA3BAHHBIE MOJEIbHBIC MPEIACTABICHUS IJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB H3YyYaeMbIX BEIIECTB M XUMHUUYECKUX
pEaKIuu.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAy4YHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkiuii;

dbopMynupoBaTh LEIM WU 3aJadd  HCCICAOBaHUS,  HCIOIb30BaTh
MOCTaBJICHHBIE U CAMOCTOSITEIBLHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KayeCTBE
WHCTPYMEHTA TMO3HAHMS M OCHOBBI NIl (DOPMHUPOBAHUS THUIOTE3bI 1O MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEICHUS
YUYEHHUYECKHX HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJ0M
MpOIIECcCa, CaMOCTOSITENBHO IMPOTHO3MPOBATH €ro pe3yibTaT, (HOPMYIUPOBATH
0000IIeHnsT ¥ BBIBOJBI ~ OTHOCHUTEIBHO  JOCTOBEPHOCTH  PE3YJIbTATOB
MCCIIETOBaHMsI, COCTABIIATh 00OCHOBAHHBIN OTYET O MPOJICTAHHON padoTe;

npuoOpeTaTh OMNBIT YYCHHYECKON HCCIEAOBATEIbCKOM M MPOEKTHOMN
JESTEIBHOCTH, TMPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEILHOMY
MOMCKY METOJOB pELICHUs] MPAKTUYECKUX 3a]ay, MNPUMEHEHHUIO Pa3InYHbIX
METOJI0B ITO3HAHUSI.

3) pa6ora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B Pa3JIMYHBIX HCTOYHUKAX HHpoOpMaluu (Hay4yHO-
MOMyJIsipHAasi JIUTepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIE IOCOOMUS,

pecypcsl MHTepHeTa), aHanM3upoBaTh UHYOPMALIMIO PA3TMYHBIX BUIIOB U (OpM



MIPEICTABICHHUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCT;

(bopMyIMpoBaTh 3aMpPOCHl U MPUMEHSTh PAa3TUYHBIE METOJBI MPU MOUCKE H
orbope wuH(MOpPMAIMK, HEOOXOMUMON I BBIMOJHEHUS Y4YEOHBIX 3ajad
OIPEICIIEHHOTO THUIIA;

nprOOpeTaTh OMBIT HCIOIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMy  IpeACTaBICHUS
uH(popMaInu (cCxemsl, TpaduKh, JUarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4YHbIM $3bIK B KauyeCTBE CpEACTBAa IpU padoTe C
XUMHUYECKON HMH(POpMAIUEil: TPUMEHATh MEXMIpeAMEeTHbIE (pHU3ndecKkue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (hOpMyITbl, a00peBHATYPHI, HOMEHKIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA
HaIJISITHOCTH.

OgiajeHHne yHUBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI M0 CYIIECTBY 0OCYKIa€MOW TEMBI B X0OJI€ JUaJIora U/ Uiu
IUCKYCCUW, BBICKa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOM  MPEIIOKCHHS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEUI0KEHHOMN 3a]auu;

BBICTYNATh C IpPE3EHTAlUEN pe3yJbTaTOB MO3HABATEIbHOW IEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH
BBINIOJTHEHUM  XUMHYECKOI'O  HKCIEPUMEHTa, MPAaKTHUYECKOH paboThl IO
MCCJIEI0BAHUIO CBOMCTB M3yYaeMbIX BEILECTB, pealn3aluy YYeOHOro MpoeKTa U
(GbopMyIIMpoBaTh BBIBOABI M0 pE3yJbTaTaM MPOBEAEHHBIX HMCCIEAOBAHUN MyTEM
COTJIACOBaHUS MO3UILMH B X01€ OOCYKIAEHHSI U 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH JeHCTBUSMMU:

CaMOCTOATENIHO IIJIAHUPOBATH U OCYIIECTBIIATH CBOIO IIO3HABATEIbHYIO
NeSATeNbHOCTh, OMNpeAensss €€ Leld M 3aJadd, KOHTPOJIHUPOBaTh M IO MeEpe

HEOOXOJAMMOCTH KOPPEKTHUPOBATH TMPEAjiaraéMblii alrOpuUTM JEHCTBUN TIPH



BBITIOJITHCHWHM Y4YEOHBIX M HCCIIENOBAaTEIbCKUX 3a1ad, BBIOMpaTh Hambosee
(b (PEeKTUBHBIA CHOCOO MX pEIIeHHs C Y4ETOM TMOJYYEHHUS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaIn3a

H CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OpraHvyeckas XuUMUsD)
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh NPEACTABICHUM O XHUMHYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOUW KapTHUHBI MHpA, POJM XHUMHUU B TO3HAHUM SIBJICHUU
NpuUpoabl, B (QOPMHUPOBAHUU MBINUICHUS W  KYJbTYPbl JUYHOCTH, €&
(YHKITMOHATIBLHONH TPAaMOTHOCTH, HEOOXOJMMOM JJid pEeHICHUS MPaKTHYSCKUX
3alad U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
IPUPOJTHOM CPEAE;

BJIQJICHUE CUCTEMOW XHUMHMYECKHMX 3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIONINE TMOHSTUS (XUMHYECKUM DJIEMEHT, aToM, JJIEKTPOHHAas
o00j04Ka  aroMa, MOJIEKyJa, BaJICHTHOCTh,  JJICKTPOOTPHUIIATEIILHOCTD,
XUMHUYECKas CBA3b, CTPYKTYpHas (popMyina (pa3BEpHyTast U COKpaIIEHHAsI), MOJIb,
MOJISIpHAsE Macca, MOJIIPHBIM 00BEM, YIIIEpOAHBIN CKeleT, (PYHKIIMOHAJIbHAS
rpynmna, pajaudkaig, HW30MEpHUs, H30MEpbl, TOMOJIOTUYECKUM psii, TOMOJIOTH,
YIJIEBOJAOPO/IbI, KUCIOPO M a30TCOAEPKAIIUE COCANHEHNS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCTUHEHHMS); TEOPHUU U 3aKOHBI
(Teopust cTpoeHusi opraHudeckux BemiectTB A. M. byTiepoBa, 3aKOH cOXpaHEHUS

MacCChI BGHIGCTB); 3aKOHOMCPHOCTH, CUMBOJINYECCKUU A3BIK XUMHUU,



MHPOBO33PEHYECKNE 3HAHUSA, JICKAIINE B OCHOBE MOHWMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBJIICHUM, (DAKTOIOTHMUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€30MaCHOM HCIIOJIb30BAHUU BAXKHEUIIIUX OPraHUYECKUX
BCIIIECTB B OBITY U IPAKTUICCKOM JCSITCIILHOCTH YEIIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHI BBIABISITH XapaKT€pHbIC MPU3HAKU TOHATHMH,
YCTAHABIIMBATh UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIIUE MOHATHS TTPU
ONMCAHUU COCTaBa, CTPOCHHUS U PEBPALICHUN OPTraHUYECKUX COEAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CHMBOJUKY JJIs
COCTaBJICHUSI MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMys OpraHMYECKUX BEIIECTB M ypPaBHEHUN XUMHUYECKUX PEaKIIUM,
W3rOTaBIMBATh MOJICIA MOJIEKYJI OPTraHWYECKUX BEIIECTB ISl WIUTKOCTPALMUA UX
XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJJICKHOCTh M3YYEHHBIX
OPraHMYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHHUID K OIPEICIEHHOMY
KJIacCy/Tpynne CoeauHEeHUN (YIJIeBOJIOPOIbI, KUCIOPOJ U a30TCOJEpKaIlHe
COCJIMHEHMUSI, BBICOKOMOJICKYJIIPHBIE COCIWHEHHUsI), JaBaTb WM Ha3BaHUS TI0
cucrematnueckoid HomeHkinarype (IUPAC), a Takke NpuUBOIUTH TPUBUAIILHBIC
Ha3BaHUSl OTJCJBHBIX OPraHUYECKHX BEIHICCTB (ITWIICH, MPOIWJICH, alleTUJICH,
ATUJICHTIINKOMb, TIUIEpHUH, (HEeHO, opMaabAeTHI, alleTalbICTH I, MypaBbUHAS
KHMCJIOTA, YKCYCHAas KHCIIOTa, OJIEMHOBAas KHUCJIOTAa, CTEapUHOBAas KHUCJIOTA,
TII0K03a, (PYKTO3a, Kpaxmall, IEJUII0JI03a, TIIUIIHH);

c(hOPMHPOBAHHOCTh, yMEHHUS ONPENCIATh BHJABI XHUMHYECKOW CBS3M B
OpPraHUYECKUX COCTUHEHUAX (OJJMHAPHBIC U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUS TEOPUH CTPOCHUS
opraHu4eckux BemiecTB A. M. byTiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBA U CTPOECHUS; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

c(hOPMHPOBAHHOCTh YMEHHM  XapakTEpPH30BaTh COCTaB, CTPOCHHUE,

(bI/IBI/ILIGCKI/IG U XMMHYECKHE CBOMCTBA TUIHYHBIX HpCI[CTElBPITCJICﬁ Pa3INYHBIX



KJIACCOB OpPraHWYECKUX BEHIECTB (METaH, 3TaH, ITWJICH, MPOIMWJICH, alleTUJICH,
Oyranuen-1,3, metunoyraauen-1,3, 0€H30JI, METaHOJ, 3TAHOJI, ATHUJICHIJIUKOJb,
TJIAIepYH, (EHOJ, aleTambIeTHI, MypaBbUHAS U YKCYCHAas KHCIOTHI, TJIIOKO3a,
Kpaxmall, IIECJUTIOJI03A, aMUHOYKCYCHast KHCJI0Ta), WJUTIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJAY HHUMH  YPaBHEHMSIMH  COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTeprU30BaTh HCTOYHUKHU
YTJIEBOJIOPOJTHOTO ChIpbs  (HepTh, NTPUPOAHBIA Ta3, Yrojib), CIHOCOOBI UX
nepepabdoTKU U MPAKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MepepadboTK;

c(hOPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYUCIACHUS 110 XHUMHYCCKUM
ypaBHEHUSM (MaccChl, 00BEMA, KOJIMYECTBA UCXOTHOTO BEIIECTBA WM TPOIYKTa
peaknuyM MO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIIECTB WM IIPOIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCT, yYMEHUH BIAACTh CHUCTEMOW 3HAHWUHW 00 OCHOBHBIX
METO/IaX HayYHOI'O TTO3HAHUSI, UCTIOJIb3YEMbBIX B XUMUHU MPU U3YYECHUM BEILIECTB U
XUMHUYECKHUX SABJICHHUH (HaOII0eHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XUMHWYECKUE 3HAHUS [JI MPUHATHS PEIICHUN B
KOHKPETHBIX JKHW3HCHHBIX CHUTYallMsIX, CBA3aHHBIX C BEIIECTBAMHU M HUX
MIPUMEHEHUEM;

chOPMHPOBAHHOCT, ~ YMEHHH  COONIOAaTh  MpaBWJIa  IOJIb30BAHUS
XUMHUYECKON TIOCYyIOM M Ja0OpaTOpHBIM O0OpYJOBAaHMEM, a TaKXe IpaBUiIa
oOpallleHHs] C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIIUSIMU TIO BBITIOJIHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh MW BBINOJHATh XHUMHUYECKHUI
AKCIEPUMEHT (TIpeBpallleHUs] OpPraHUYECKUX BEIIECTB IPU HarpeBaHUH,
MOJy4YEHUE OTWICHA W HW3YYEHHE €ro CBOMCTB, KayeCTBEHHBIC pEaKIUU
OpraHUYeCKUX BEIIECTB, JeHaTypauus OENKOB IMpU HArpeBaHUU, I[BETHHIC

pPCaKkIuu 6CHKOB) B COOTBCTCTBHUHU C IIpaBHJIaMHU TCXHHKHU 0e301acHOCTH IIpu



oOpallleHuu ¢ BEHIeCTBaMH M JaOOpaTOpPHBIM O0OPYIOBaHHEM, MPEICTABIATH
pe3ynbTaThl XMMHMUYECKOTO 3KCIepUMeHTa B (opme 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii u (HOpMyIHpOBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpManUIO, MOIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHdopmaruu, MaTEpHET U Apyrux);

cOPMUPOBAHHOCTh ~ YMEHHUH  COONIIOJATh  MpaBWiIa  3KOJOTHYECKH
11e71IeCO00pa3HOTO TMOBEACHUS B OBITY M TPYJIOBOM JIESITEIHHOCTH B IEISAX
COXPaHEHUsSI CBOETO 3JI0POBbsl U OKPYKArOLIEH MPUPOJHOM Cpenbl, OCO3HABATH
OMACHOCTh BO3JECUCTBUS HAa >KUBBIE OPraHU3MBbl OINPEACIIEHHBIX OPraHHMYECKUX
BEIECTB, MMOHUMAas cMbIc mokazatens [1JIK, moscHaThr Ha mpuMepax CrocOoOBI
YMEHBUIEHUS W MPENOTBPAILEHUS HX BPEJHOIO BO3JEHCTBHS Ha OPraHU3M
YeJI0BEKa;

U1 00y4aroUIMXcs C OTPaHUYEHHBIMU BO3MOKHOCTSIMHM 3[I0POBBSI: YMEHHUE
IPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUA;

JUIA CJENbIX M CIa0OBUIAMIMX OOYYaroUIMXCsA: YMEHHE MCHOIb30BaTh

penbedHO-TOUCUHYIO0 cucTeMy oOo3HadeHwi JI. bpaiins s 3amucn XUMUIECKUX

dbopmy.

11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas W HeopraHhyeckas
XUMUS OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUM: O XUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJM XHUMHUU B TIO3HAHUMU SIBJICHUU

OpUpOAbl, B (HOPMUPOBAHUHM MBIIUICHUS U KYJIbTYpbl JHMYHOCTH, €&



(YHKIIMOHATIBLHOW TPaMOTHOCTH, HEOOXOAWMOHN IS PEIICHHS MPAKTHISCKUX
331a4 M DKOJIOTHYECKHM OOOCHOBAaHHOI'O OTHOIICHHS K CBOEMY 3J0pPOBBIO H
MIPUPOJHOM CPELIE;

BJIQJICHUE CUCTEMOW  XHUMHMYECKHUX 3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATHSA (XMUMHYECKHUN 2JIEMEHT, aToM, M30TOoI, s-, p-, d-
AJIIEKTPOHHBIE OpPOWTAIM aTOMOB, WOH, MOJICKYJIa, MOJIb, MOJIAPHBIN OO0BEM,
BAJICHTHOCTb, JICKTPOOTPHUIIATEIILHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKasi CBSI3b
(KoBaJIecHTHasi, HOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHUCTAJUIMYECKas
pemeTKa, TUIBI XUMUYECKUX PEAKIUNA, pacTBOP, JICKTPOJUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJIMTUYECKAsA JUCCOIMAIUS, OKHCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh
XUMUUYECKON peakIuy, XUMHUYECKOE DPaBHOBECHUE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON Hcconumanuu, nepuoanyeckud 3akon JI. M. Menpaeneena,
3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBpAICHUS SHEPTUU
MPU XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3bIK XHUMHH,
MHMPOBO33PEHUYECKHE 3HAHMS, JIEKAIME B OCHOBE MOHHWMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKHX SIBJICHUU, (DAKTOIOTHUYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, TIOJYYCHHH ©  OC30IaCHOM  HCIIONB30BAaHWU  BaKHEHIIIHMX
HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JIEITEIPHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHU BBISBISITH XapaKTEpPHBbIC MPU3HAKU TTOHSTHMH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOIB30BaTh COOTBETCTBYIOIIUE MOHATHS TIPU
ONMCAHUN HEOPraHMYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUYCCKYIO CHMBOJHUKY IS
coctaBiieHuss (GopMya BEHIECTB M  yPaBHCHHH XHUMHYECKUX  PEaKIIHi,
cucrematudeckytro HoMmeHknatypy (IUPAC) wu TpuBmanpHble Ha3BaHUSA
OT/ICJIbHBIX HEOPTraHUYECKUX BEIIECTB (YrapHbIM ras, yriIeKUCIbIN ra3, aMMuak,
raméHas U3BeCTh, HeTaIIéHas U3BECTh, TIUThEBAs COJa, TUPUT U IPYTHE);

c(OPMHPOBAHHOCT, yYMEHUN  ONpENEIATh BaJEHTHOCTh M  CTEICHB

OKHCJICHUA XHUMHYCCKHUX 3JICMCHTOB B COCOAMHCHHAX PA3JIMYHOIO COCTaBad, BHUJ



XUMUUYECKON CBsI3U (KOBaJEHTHAs, WMOHHAs, METaJUIMYEeCKasi, BOJOpPOJHAs) B
COCIMHEHUSIX, TUI KPUCTAJUIMUECKON PEIIETKA KOHKPETHOTO BEIlleCcTBa (aTOMHas,
MOJIEKYJISIpHas, UOHHAs, METaJUTMYECKasi), XapaKTep Cpelibl B BOJHBIX PacTBOpax
HEOPTaHUYECKUX COCIUHEHHNI;

c(hOpMHPOBAHHOCTh YMEHH YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB 10 MX COCTaBY K OMNpPEACIEHHOMY KJacCy/TpyIie
COEIMHEHM (ITPOCThIE BEIIECTBA — METAJUIBI U HEMETAaJUIbl, OKCHJIbl, OCHOBAaHUS,
KHUCIIOTBI, aM(pOTEepHBIE TUAPOKCUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATh CMBICIT TIEPHOIMIECKOTO 3aKkoHa /1.
N. MenneneeBa ©U  JEMOHCTPUPOBATb  €r0  CUCTEMAaTU3UPYIOLIYIO,
O0OBSICHUTEIBLHYIO U POrHOCTUYECKYIO (PYHKIINH;

c(hOpMHPOBAHHOCT, YMEHHH XapaKTepPU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 73JeMeHTOB 1—4 mnepuonoB llepuoandeckoil CHUCTEMBI
xumudeckux anemeHToB JI. M. MeHneneeBa, WCIONB3ys MOHATHS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHU, OOBSCHSTH
3aKOHOMEPHOCTHU M3MEHEHHUS CBOMCTB XUMUUYECKUX AJIEMEHTOB U UX COCAUHECHUU
0 Tieproam u rpynmam llepuoandeckoit cucTemMbl XUMAYECKHUX 351eMeHToB /1. H.
Meunpeneena;

c(hOpMHPOBAHHOCT, yYMEHUW  XapakTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKME CBOMCTBA HEOPraHMYECKHWX BEIIECTB PA3JIMYHBIX  KJIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE I'CHETUUYECKOM CBSI3U MEXKIY HEOPraHUYECKUMU
BEIIECTBAMHU C OMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUYECKHUE PEAKIIMU T10
pPa3IUYHBIM MpU3HAKaM (YHCIIy U COCTaBY pPEarupyrouux BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MECHEHUIO CTENIEHEH OKHCICHHUS DJIEMEHTOB, OOPaTUMOCTH

peaKIfM, y9acTUIO KaTaanu3aTropa);



c(hOpPMHPOBAHHOCTh YMEHHI COCTAaBJISATh yYPaBHEHHUS PEAKITUN pPa3TMIHBIX
TUIIOB, MOJIHBIE U COKpAIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHA, yUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIUU UIYT /10 KOHIIA,

c(hOPMHPOBAHHOCT, yMEHUN TIPOBOJUTH PEAKIIUW, MOATBEPKIAIONINE
Ka4eCTBEHHBIM COCTaB Pa3JIMYHBIX HEOPraHUYECKUX BEIECTB, PAaCIO3HABATh
OTBITHBIM IyTEM UOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH PACKpPhIBaTh CYIIHOCTh OKHUCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIINIl MOCPEJCTBOM COCTABIEHUS AIEKTPOHHOTO OajlaHca
3THUX PEaKIUM;

chOPMHPOBAHHOCT,  YMEHHUHA  OOBSACHATH  3aBHCHMOCTH  CKOPOCTH
XUMUYECKON peaknmuu OT PAa3IMYHBIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT BHEIITHETO BO3JEHUCTBUS (IIPUHITUIT
Jle lllaTenne);

c(hOpMHUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh XUMHUUYECKHE IPOIECCHI,
JIe)KAIME B OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HHUS CEpPHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEICTABICHUN 00 OOIMMX HAYYHBIX NPHHIMIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUH IPOBOJUTH BBIYUCIICHHUS C HCIIOJIB30BAHUEM
MOHATHUS «MaccoBas JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IIPU XUMUYECKUX PEaKIMAX, MAcChl BEIIECTBA I 00hEMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIHH
BEIIIECTB, TEIUIOBOTO 3(PdeKTa peakluy Ha OCHOBE 3aKOHOB COXPAHECHHS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS YHEPTUH;

chOPMHPOBAHHOCT, ~ YMEHHH  COOMIOAaTh  MpaBWJIa  IOJIb30BAHUS
XUMHUYECKON TIOCYy/IOM M Ja0OpaTOpHBIM O0OpYJOBAaHMEM, a TaKXe IpaBUiIa
oOpallleHHs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU TIO BBITIOJIHEHUIO

J'Ia60paTOpHBIX XUMHWYCCKHUX OIIBITOB,



c(hOPMHPOBAHHOCTh yMEHUHW TUIAHUPOBATh W BBIMOJIHATH XUMHUYCCKUN
AKCIIEPUMEHT (Pa3fIoKeHHE MEPOKCHIA BOJAOPOJia B MPUCYTCTBUM KaTaln3aTopa,
ONPENEIICHUE CPEAbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAJIBHOIO
WHIUKATOPA, BIUSHUAC PA3THYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON pEaKIlnH,
peakiMi MOHHOTO OOMEHa, KaueCTBEHHbIC peaklMu Ha cyibdar-, kapOoHAT- U
XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 I10
teMam «Metamib»y U «Hemeramnbl») B COOTBETCTBUM C NPAaBWIAMH TEXHUKHU
0e30macHOCTH MpU 0OpaIEHUH C BEIIECTBAMU U JIA0OPATOPHBIM 000PY/I0BAaHUEM,
MPEJCTABIATh PE3yJbTaThl XHWMHYECKOTO DJKCIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX Peakuuid U (POpMyIMpoBaTh BHIBOJABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCT, YMEHUN KPUTHYCCKHA aHAJIM3UPOBATH XHUMHYECKYIO
uH(oOpMaIMIO, TMOJYy4YaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MacCOBOM
KOMMYHUKaIu, THTepHET U JpyTrux);

chOpMHPOBAHHOCT, ~ YMEHHMH  COOJNIOJIaTh  NpaBWJIA  IKOJIOTHYECKHU
1[EJIECO00PA3HOTr0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHMUSI CBOETO 3J0POBbS M OKPYKAIOLIEW NPUPOJHOM CpENbl, OCO3HABATH
ONIACHOCTh BO3JCHUCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX BELIECTB,
nmoHuMass cmbicn  mokasarens [IJIK, moscHATR Ha TpuUMepax CHOCOOBI
YMEHBIICHUS W TMPEAOTBPAlICHHUS] HUX BPEIHOrO BO3JCHCTBHUS HAa OPraHU3M
YEJIOBEKA,

JUIsl O0YYaroUIUXCsl C OrPAaHUYEHHBIMU BO3MOKHOCTSMH 370POBbS: YMEHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUIA CJETBIX M CIaboBUIAMIMX OOYYalONIMXCSA: YMEHHE HCIOIb30BaTh

penbedHO-TOUeHHYI0 cucTeMy oOo3HadueHui JI. bpaiins mis 3anucu XuMHIEeCKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHME 10 KJIACC

Ne i/

HaumeHoBaHuMe pa3iejioB U TeM
MPOrpamMmabl

KosunyecTBO 4aCOB

Bcero

KoHTpoJubsH
ble padoThbI

IIpakTuye
CKHe
padoThI

DJIEKTPOHHBIE
(un¢posbie)
oOpa3oBareJibHbIC

pecypchbl

Pazgea 1. TeopeTnueckne 0OCHOBBI OPraHMYeCKOH XUMHH

[Ipeamer OpPraHN4YEeCKOMN XAMHUMU.

1.1 Teopuss  CTpOE€HHS  OpPraHUYECKHX | 3
coeauHenuii A. M. Bytieposa
Hroro no pasueny 3
Paszpnesa 2. Yriesogopoasl
[IpenenbHbIE YIJIEBOAOPOIbI —
2.1 2
aJKaHbI
Henpenenbhbie YTIIEBOJOPO/IBL:
2.2 6 1
aJIKEeHBI, aJIKaIUCHBI, aJIKUHBI
2.3 ApoMaThYeCcKue yrieBoI0POIbI 2
2.4 [Ipupoausie HWCTOYHMKH | 3 1




YTIIEBOJIOPOJIOB U WX MepepadboTka

Uroro no pazaeny

13

Paznen 3. Kucaopojacoaep:xamue opraHndecKue coeTuHeHusl

3.1 Cnuptsl. PeHon 3
Ampaerunpl.  KapOoOHOBBIE KHCIIOTHI.
3.2 7
Craoxubie 3¢upsl
3.3 YraeBoabl 3
Uroro no pazaeny 13
Pa3znen 4. AzoTcoaepskaiimue OpraHuyeckue coelMHeHus
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Uroro no pazaeny 3
Paspnes S. BeicokoMoJIeKy/JIIpHBbIE COeIMHEHHU S
5.1 [Imactmaccel. Kayayku. BonokHa 2
Uroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB 11O 24

I[TPOI'PAMME




11 KVIACC

KoanyecTBo yacoB JJIEKTPOHHbIE
No 1/ HauMmeHoBaHue pa3gejioB M TeM K 0 (wndpoBbIe)
0 NporpaMMbI Beero OHTPOJI pPaKkTH4 P
bHbIE eCKHe oOpa3oBareJibHbIE
padoTsl | padoThI pecypchl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHUM
Crpoenue aromoB. llepuoamueckuii
3akoH u Ilepuoguueckass cucrema
1.1 3
XMMHUYECKUX  3JeMeHToB [l .
MenpaeneeBa
Crtpoenue BemecTBa. MHoroobpasue
1.2 4
BEILIECTB
1.3 XUMHYECKUE PEAKITNT 6 1 1
Hroro no pazaeny 13
Paszpnes 2. Heoprannueckasi Xumus
2.1 MeTtauibl 6 1
2.2 HemeTtamnbl 9 1 1
2.3 CBsI3b HEOPTAHUYECKUX U OPraHUYECKUX | 2




BCIICCTB

Uroro no pazaeny 17
Pazgen 3. Xumus v xKu3Hb

3.1 XUMUS U KU3Hb 4
Hroro no pasueny 4
OBLIEE KOJIMYECTBO YACOB I10 24

I[TPOI PAMME




IHOYPOYHOE IIVTIAHUPOBAHMUE 10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne Tema ypoka Kontpon | Ilpakruue | Hara uudposBbIe
n/n Bcero bHBIE CKHe N3y4YCHUS 06pa30BaTeJIbele
padoThI padoThI pecypcol
1 [Ipenmer opraHn4eckon XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 01.09.2025
Teopus cTpoeHHst OpraHUYECKUX
2 coenuHeHnuit A. M. bytnepoBa, €€ 0OCHOBHbIE 1 08.09.2025
MOJIOKEHUS
[IpencraBienue o kinaccuuxauu
3 opraHnueckux BemecTs. HomeHnkiarypa 1
(cucremMaTU4ecKas) ¥ TPUBHAIBHBIC 15.09.2025
HA3BaHUS OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUH PsiJT 22.09.2025
5 MeraH u 3TaH — NpoCTEeUIINE 1
IPEJICTAaBUTENIN ATKAHOB 29.09.2025
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 06.10.2025
DTUJIEH U MPOIUJIeH — MpOcTeiime
7 1
MPECTaBUTEIN AJTKEHOB 13.10.2025
2 [Ipaktuueckas padora Ne 1. «Ilomyuenue | 1
3TUJIEHA U U3YYEHHE €TO CBOMCTBY 20.10.2025
9 Ankanuensl. byraauen-1,3 u 1




metunoyraauen-1,3. [lomyuenue
CUHTETHYECKOTO KayuyyKa U pe3HHbI

10.11.2025

10

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKHH psijl. ATETHIICH —
MPOCTECHUIIINNA MTPEACTABUTEH AIKHHOB

17.11.2025

11

Breraucnenus no YPaBHCHHUIO XUMHUYECKOM
pe€aKuuu

24.11.2025

12

Apenbl: 6eH3011 ¥ TOyoJl. TOKCUYHOCTD
apeHoB

01.12.2025

13

['enernueckas cBsA3b yIiI€eBOAOPO/IOB,
MPUHAAJICKANIUX K Pa3IMYHBIM KJlaccaM

08.12.2025

14

[TpupoaHble HCTOUYHUKH YTIEBOJOPOIOB:
IPUPOHBIH ra3 v MOMyTHbIE He(TAHbIE
ras3bl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu

15.12.2025

15

[TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ras3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

22.12.2025

16

KonTponbnas pabota no paszueny
«YTIeBO0POIBD)

29.12.2025

17

HpeI[CJII)HI)IG OAHOATOMHBIC CIIMPTHI:
MCTAHOJI U 5TaHOJI. BO[[OpOI[HaFI CBA3b

12.01.2026

18

MHoroaToMHbIE CITAPTHI: ITUICHTIIUKOIb U
TIIULEPUH

19.01.2026

19

denon: CTPOCHUC MOJICKYIJIbI, @HSHHGCKI/IC nu

XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHUC

26.01.2026

20

Anpaeruapl: GopManbaeTyl U alleTalbJaeTH/I.




AneroH

02.02.2026

21

O,I[HOOCHOBHBIC MMpCaACIIbHBIC Kap6OHOBBIe
KHCJIOTBI: MypaBbUHAA U YKCYCHas

09.02.2026

22

[IpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCyCHOM KHCIOTBD»

16.02.2026

23

CTCapI/IHOBaFI 1 OJICMHOBAas KHCJIOThI, KaK
NpeaACTaBUTECIIN BbICIINX Kap6OHOBI)IX
KHUCJIOT

23.02.2026

24

Mp11a KaK coJu BBICIIMX Kap6OHOBBIX
KHCJIOT, UX MOIOLIECC JICCTBUE

02.03.2026

25

CrnosxHble 3(hUpbl Kak MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIHOKHBIX

3¢hupoB

09.03.2026

26

Kupsl: runponu3, npuMeHeHue,
OuoJoruueckas poib KHUPOB

16.03.2026

27

YrneBosl: cocTas, Kiaccuukanusi.
Baxneiumue npeacTaBuTenu: TiII0K03a,
dpykTo3a, caxaposa

23.03.2026

28

Kpaxmai u nemironosa kak npupoHbie
HOJIUMEPDI

06.04.2026

29

KontposnbHas padora 1o paserny
«Kucnopojcoaepxaniue opraHn4eckue
coenuHeHUs/ Beepoccuiickas mpoBepoYHAs
paborta

13.04.2026

30

OO01mas XxapakTeprCTHKa a30TCOAEPIKALIUX
OpraHWYECKHUX CoeTUHEeHMH / Becepoccniickas

20.04.2026




npoBepoyHas padboTa

31

AMMHBI: METHJIAMHUH W aHHJIUH

27.04.2026

32

AMUHOKHCIIOTHI KaK aM(pOTepHBIC
OPraHUYeCKHE COCIUHEHUS, UX
ouonorudeckoe 3nayenue. [lentuapl. benku
Kak IIPUPOJHBIE BHICOKOMOJIEKYJISIPHBIE
COEMHEHUSA

04.05.2026

33

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN

11.05.2026

34

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH.
[ImacTmaccsel, KaydykH, BOJJOKHA

18.05.2026

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoa
Bceero bHbIE
padoThbI

IIpakTnue
CKHe
padoThbI

JlaTa
U3yYCHUS

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN AIEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTypalus aToMoB

01.09.2025

Ilepuonnueckuit 3akoH u [leprnoanyeckas
CHCTEeMa XMMHYECKHUX dneMeHToB JI. 1.
MeneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHS aTOMOB

08.09.2025

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpyImiaM U nepuojaam. 3HaueHue
MEPUOINYECKOr0 3aKOHA U CUCTEMBI
xuMuueckux dyiemenToB .M. Menieneena B
Pa3BUTUHU HAYKHU

15.09.2025

CrpoeHue BemecTBa. XUMUYECKas CBsI3b, €€
BUABI, MEXaHU3MbI O6paSOBaHI/I$I KOBAJICHTHOM
cBA3U. BopoponaHas cBs3b

22.09.2025

BajeHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. Bemectpa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

29.09.2025

ITonsTue o JAUCIICPCHBIX CUCTCMAX. Hctunneie




Y KOJUIOUJHBIE pacTBOPBI. MaccoBas 101
BEIIIECTBA B paCTBOPE

06.10.2025

Knaccudukanus u HOMEeHKIIaTypa
HEOpPraHUYECKUX coeANHEeHU. ['eHeTnyeckas
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IMYHBIX
KJIaCCOB

13.10.2025

Kiraccudukanuss XuMHUeCKUX peakifii B
HEOPraHWYeCKON M OpraHMYeCKON XUMHUH.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS YDHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

20.10.2025

Ckopoctb peakiun. O0paTuMble peaKiuu.
XUMHUYECKOE PaBHOBECHE

10.11.2025

10

[Ipaktuueckas padora Ne 1. «BiausHue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peaKium»

17.11.2025

11

DnexTpoiauTHyuecKas auccoruanus. [lonsrue
0 BoJIopoHOM noka3zarese (pH) pactBopa.
Peaxiiun nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHMUYECKUX BEIICCTB

24.11.2025

12

OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
[TonsTHE 00 ANIEKTPONIH3E PACIIABOB U
pacTBOpPOB coJie

01.12.2025

13

KonTponbHas padota o pazaeny
«TeOpeTI/ILIGCKI/Ie OCHOBBI XUMUN)

08.12.2025

14

Meraiutel, ux nosioxenue B [lepuognyeckoii




CUCTEME XUMUYECKUX 3JIeMeHTOB []. M.
MemieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKue CBOKNCTBA
METaJUIOB

15.12.2025

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKHUH s
HaIlpsHKEHUN METaJlIOB

22.12.2025

16

XMMHYECKHE CBOUCTBA BAKHEUIIINX METAJJIOB
(HaTpUid, KAJIMHA, KAJIBIIMKI, MarHuu,
ATFOMUHHNA) U UX COSTUHEHUN

29.12.2025

17

XHUMHYECKHE CBOMCTBA XpOMa, MEIU U MX
COETUHEHUN

12.01.2026

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHUN

19.01.2026

19

[IpakTuueckas padora Ne 2. "Pemienune
HKCIEPUMEHTAIBHBIX 3a7[a4 110 TEMe
«Meramnsn"

26.01.2026

20

Hemeramnsl, ux nonoxxenue B [lepuoguueckou
CHCTEME XMMHYECKHUX d1eMeHToB JI. 1.
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

02.02.2026

21

dusnueckue CBOMCTBa HEMETAIIOB.
AJnotponusi HeMeTaJUIoB (Ha puMepe
KHCIIOpoJia, cepsl, hocdopa u yrieposa)

09.02.2026

22

XUMHUYECKHE CBOMCTBA rajJOT€HOB, CEPBI U UX
COeIUHEHUN

16.02.2026

23

XuMHUYecKue CBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHU I

23.02.2026




24

XUMHYECKHE CBOMCTBA YIIIEPO1a, KPEMHHUS U
HUX COeIUHEHUN

02.03.2026

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeIUHEHUN

09.03.2026

26

O0001IeHrEe U cCUCTeEMATH3alis 3HAHUH 110
teme «Hemeramnely. Beraucienus no
YpaBHEHUSAM XUMHUYECKUX PEaKIUid U
TEPMOXHMHYECKUE PACUETHI

16.03.2026

27

[IpaxTuueckas padora Ne 3. «Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Hemertanmsl"»

23.03.2026

28

KonTponbHas padboTa mo Temam «MeTauibhy |
«HemeTauie

06.04.2026

29

HeOpI‘aHI/I‘-IeCKI/Ie N OPraHn4CCKUEC KUCIIOTHI.
HeOpI‘aHI/I‘-IeCKI/Ie N OPraHn4CCKUC OCHOBAHUA

13.04.2026

30

AmdoTepHbIe HeopraHU4ecKHe u
opranuueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB

20.04.2026

31

Pone xuMuu B o0ecrieueHuN 3KOHOFH‘I6CKOI>1,
3HepFeTquCKOﬁ U TIMILEBOM 6630HaCHOCTI/I,
Pa3BUTHU MCOAUIIUHBI

27.04.2026

32

[IpencraBienus 06 0OIMIKMX HAYYHBIX
MPUHIUIAX POMBIIUICHHOTO TOTYYCHUS
BaXKHEMIMX BEIIECTB

04.05.2026

33

YenoBek B MHUPC BCIICCTB U MAaTCPpUAIIOB




11.05.2026

34

Xumus u 3A0POBLEC YCIIOBCKA

18.05.2026

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOMN

10 KJIACC

INPOI'PAMMBbI

Kon
nposepsi
eMOoro
pe3yabT
ara

IIpoBepsiemble  mpeaMeTHbIE  Pe3yJabTAThl  OCBOEHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpPeIHEro 001ero 00pa3oBaHus

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHUU

1.1

CdopMHUpOBaHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIM XUMHUU B MO3HAHUM SIBJICHUUN
OpUPOJbI, B (OPMUPOBAHWUU MBIILICHUS W KYyJbTypbl JHYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOIMMOM Il  peIIeHUS
MPAKTUYECKUX 3a7a4 U HKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 37I0pPOBbBIO U IPUPOIHOI cpeie

1.2

Brnagenne cuctemoil XMMHYECKMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararo1me HOHATHUS (Monekyna, BaJICHTHOCTb,
AEKTPOOTPHUIATENEHOCTD, CTEIIEHb OKUCIICHHSI, XUMUYECKasl CBsI3b, MOJIb,
MOJIIpHasT ~ Macca, MOJSPHBIA  00BEM,  YIIEpOAHBIA  CKElerT,
GyHKIMOHATbHAS rpymma, paaukan, HU30Mepus, H30MEpHI,
FOMOJIOTMYECKUNA  Psii, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOA- U
a30TCOJEpIKAIINE COEAMHEHUsS, OWOJNIOTUYECKHM aKTHUBHBIE BeIIeCTBa
(YyrineBoabl, KUpBI, O€NKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCUHEHHUS); TEOPUH U 3aKOHBI (TEOpHs
XUMHYECKOTO CTpOeHUsi opranuueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH, (PAKTOIOTUYECKUE
CBEICHHS O CBOICTBax, COCTaBe, IMIOJy4eHUH U Oe30MacHOM
WCIIOJIb30BAaHUU BOXKHEUIIINX HEOPraHUYECKUX U OPTaHUYECKHX BEIIECTB

B OBITY M IPAKTHYECKOH JICATEIILHOCTH YEIOBEKA

1.3

ChopMupOBaHHOCTH ~ yMEHUW  BBISBISATH  XapaKTEPHBIE  MPHU3HAKH
HIOHATUH, YCTaHAaBIIMBATh ux B3aUMOCBS3b, UCIIOJIB30BaTh
COOTBETCTBYIOIIME IIOHATUSA IIPM OINHUCAHMM COCTaBa, CTPOCHUS U

MPEBpaICHUI OPraHUYECKUX COeTUHEHU I

1.4

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ HCIIOJIb30BAaTh XUMHWYCCKYHO CUMBOJIUKY IJIA




COCTaBJIEHUS  MOJEKYJSpPHBIX M  CTPYKTYpPHBIX  (pa3BEépHYTOil,
COKpamEéHHOW) (QOopMya OpraHMYecKMX BEIIECTB W YpaBHEHHil
XUMUYECKUX PEaKIUi, M3rOTaBIMBAaTh MOJIEIU MOJEKYJ OPraHUYECKHUX
BEUIECTB I WJUIIOCTPAMM UX XHUMHUYECKOTO M IPOCTPaHCTBEHHOI'O

CTPOCHUS

1.5

ChopMUpOBaHHOCTE  yYMEHHH  YCTAaHABIMBATH  PHHAJICKHOCTH
M3YYEHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBy MU CTPOCHUIO K
omnpenenéHHOMY  kiaccy  (Tpymme) coeldHEeHUH  (YriIeBOJOPOJbI,
KHUCIIOPOJl M A30TCOJEpIKAIIUE COEAUHEHMsS, BBICOKOMOJIEKYIISIPHbIE
COCIMHEHMS), JaBaTh UM Ha3BaHMS MO CHCTEMAaTUYECKOW HOMEHKIJIAType

(IUPAC)

1.5

CdopMUpOBaHHOCTE YMEHHUS OINPEACIATh BHJBI XUMHYECKOH CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OJMHAPHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTH YMEHUS MPUMEHSTH: MOJIOKEHHUS TEOPUU CTPOCHHS
opranndeckux Bemects A.M. BytiepoBa i 00bsICHEHUS! 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUs; 3aKOH COXPAHECHUS MaCChl

B€IICCTB

YTeBo10pO/IbI. Kucnopoaconepxarniue 51 a30TCoIepIKaIIIe

OpTraHU4Y€CKUC COCIUHCHUA. BI)ICOKOMOJIGKYJUIPHI)IG COCOAMHCHU A

2.1

CdopMUpOBaHHOCTh YMEHUN MPUBOJIUTH TPUBUAIBHBIE HA3BAHMUS
OT/ENBbHBIX OPraHUYECKUX BEHICCTB (ITHIICH, IPOMUIICH, AalleTUJIEH,
STHJICHTJIUKONb, TJIMLIEPHH, (EeHOoN, (OpMaNbICTHI, AaleTalbICTH]I,
MypaBbUHAs KHUCJIOTA, YKCyCHas KHUCJIOTa, OJEUMHOBAas KHUCIOTa,
CTeapuHOBas KHCJOTa, TIIOKO3a, (pykTo3a, Kpaxmani, LeJUIi0Io3a,

TJTUITIH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh COCTaB, CTPOCHUE,
dbu3nYecKkue M XHUMHUYECKHE CBOWCTBA THIHMYHBIX IPEACTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHUYECKHWX BEIIECTB (METaH, ATaH, JTHIICH,
OpOMNWiIeH, aneruieH, OyraaueH-1,3, MerunOyranuen-1,3, OeH3om,
METaHOJI, ATAHOJI, STHJICHIJIMKOJIb, TJIMIEPUH, (EHOJN, aleTaabICTH]I,
MypaBbUHAsA M YKCYCHas KHCJOTBI, TJIOKO3a, Kpaxmall, LeJUI0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

23

ChopMUpOBaHHOCTE YMEHHSI HIUTFOCTPUPOBATH TEHETUYECKYHO CBSI3b
MEXJy  TUIHAYHBIMM  [PEACTABUTEIAMU  PA3JIMYHBIX  KJIACCOB
OPraHUYEeCKUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOLIUX XUMHYECKHUX

peakuuii ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (POpMYIT




24

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh HUCTOYHUKH
YIIEBOIOPOAHOTO CBIPhSl (HE(PTh, IPUPOIHBINA Ta3, Yrojib), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOIYKTOB MepepadoTKu

XUMUS U KU3Hb. PacuyéThl

3.1

CdopmupoBaHHOCTh YMEHUHN BIAJCTh CUCTEMON 3HaHHI 00 OCHOBHBIX
METO/IaX HAYYHOTO IO3HAHUS, WUCIOJIb3YEMBIX B XUMHUHU TPHU U3YUCHUU
BEIIECTB M  XUMHYECKUX sBJICHUW (HAONIOACHUE, H3MEpEHUE,
JKCTIIEPUMEHT, MOJACIIUPOBAHUE), HCIOIb30BaTh CUCTEMHBIC XMMHUYECCKHC
3HAHMS A7l IPUHSTHS PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIMSIX,

CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

3.2

CdopmupoBaHHOCTH yMEHHMH  CcOONIOATh MpaBuia  MOJIb30BAHHS
XUMHUYECKOW TIOCYIOM © J1abopaTOpHBIM OOOpYJIOBaHHMEM, a TaKKe
IpaBwJia OOpANICHHSI C BENICCTBAMH B COOTBETCTBUU C HHCTPYKIIHSMH TI0

BBIINTOJIHCHHIO J'Ia60paTOpHBIX XUMHWYCCKHUX OIIBITOB

3.3

ChopMUpoOBaHHOCTh YMECHHH IUIAHUPOBATH U BBIMONHITH XUMUYCCKHUI
9KCIIEPUMEHT (TpEeBpallleHUs] OPraHMYEeCKHX BEIECTB MPU HArpeBaHUH,
MOJIyYeHUE STUJICHA U HU3YyYEHHUE €ro CBOWCTB, KAYECTBEHHbBIC PEAKIIUU
OpraHMYECKUX BELIECTB, JI€HAaTypanus O€JIKOB MpU HarpeBaHUHU, LIBETHbIE
peakiuu OeNKOB) B COOTBETCTBHHU C INMPABHJIAMH TEXHHKH 0€30IacHOCTH
npu OOpalleHHH C BEIIECTBAMH U JIa0OpaTOPHBIM O0OPYIOBaHHEM;
MPEJICTaBIISITh PE3yAbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hopMe 3aliCH
YPaBHEHHI COOTBETCTBYIOIIUX PEAKIMi U (OPMYIHPOBATH BHIBOJBI HA

OCHOBE 3THX PE€3yJIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHUU MPOBOJIUTH BBIYHCICHHUS M0 XUMHYCCKHM
ypaBHEHUsIM (Macchl, 00bE€Ma, KOJMYECTBA MCXOJHOTO BEILECTBA WIIU
MPOIYKTa PEaKIuu M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3

HCXOAHBIX BCHUICCTB UJIN ITPOAYKTOB peaKI_II/II/I)

3.5

C(bOpMHpOBaHHOCTL yMeHI/Iﬁ KPUTHYCCKU AHAJINU3UPOBATH XUMHUUYCCKYHO
I/IH(1)OpMaI_[I/IIO, MoJIy4a€Myro M3 pa3HbIX HCTOYHUKOB (CpC,Z[CTBa MacCOBOM

uH(popMmaluu, cetb UHTEpHET U apyrue)

3.6

ChopmupoBaHHOCTb yMEHHHl coOioJaTh MpaBUiIa  SKOJIOTMYECKH
11€J1€CO000Pa3HOro NOBEIECHUS B OBITY U TPYIOBOM JESATENBHOCTH B LIEIAX
COXpaHEHUsI CBOETO 37I0POBbSl M OKPYXKAIOUICH IPHPOIHON Cpelsl,
OCO3HaBaThb  ONACHOCTh  BO3JCUCTBHSA HAa  JKUBBIE  OpPraHU3MBI
OIIpeICTIEHHBIX OPraHMYECKHX BEIIECTB, NMOHMMAsi CMBICI MOKa3aTels

[IJK (mpenenbHO TOIMYCTUMOM KOHIIEHTpALUM), MOSCHATh Ha IpUMEpPax




CIIOCOOBI YMCHBIICHHUA U NIPEAOTBpAIICHUSA UX BPCIHOIO BO3I[€I>1CTBHH Ha

OpraHu3M 4YCJIOBCKa

11 KIIACC

Kon
npoBeps
€Moro
pe3yJbT
aTa

IIpoBepsiemble mnpeaMeTHBbIE PpPe3yJabTaThbl OCBOEHHSl OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o0mero o0pa3oBaHus

TeopeTnueckue OCHOBBI XUMUHU

1.1

Bnanenne cucremoil XMMHYECKMX 3HAaHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAFOIIHME TTOHATHS (XUMHUYECKUI JIEMEHT, aTOM, dJICKTPOHHAs
obomoyka aroma, S-, p-, d-dJCKTPOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJ1a, BAJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTh, CTENEHb OKUCIICHHUS,
XUMHYECKas CBsI3b, MOJIb, MOJISIpHAsE Macca, MOJSIPHBIA  O0BEM,
KpUCTAITNYECKAs PEIIETKA, TUITBI XUMHUECKUX PEaKIui (OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE, 93K30- W JHAOTEPMUYECKHE, PEAKIMd HOHHOIO
oOMEHa), pacTBOP, DJCKTPOJIMTHI, HEJIEKTPOJIUTHI, AJICKTPOIUTHYCCKAS
JUCCOUMAlMs, OKHUCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOMN
peaKluy, XHMHUYECKOE pPABHOBECHE); TCOPMHM M 3aKOHBI (Teopus
SJICKTPOJIMTUYECKOM  aucconmanuu, Ilepmonuueckuit  3akon 1.
Menaeneena, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAKTOJOTHYECKUE CBEJCHHUS O CBOWCTBAX,
COCTaBe, TIOJIyYeHHH W OE30MacHOM HCIOJIb30BAHUM  BaKHEHIIMX
HEOPraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW JIEATENbHOCTH

YCII0BCKaA

1.2

CdopMUpOBaHHOCTh yMEHMH BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBS3b U3YUCHHBIX [MOHSITHH, MPUMEHITh COOTBETCTBYIOLIUE
MOHSITHUS TIPU ONMMCAHUU CTPOEHUS U CBOMCTB HEOPTAHMYECKUX BEIIECTB U
WX TIPEBpallCHUI; BBIABISTH B3aWMOCBS3b XHUMHUYECKHUX 3HAHHM C
HNOHATUSIMH U TPEJICTaBICHUSIMH  JPYTUX  €CTECTBEHHOHAYYHBIX

MPEIMETOB

1.3

Brnagenue OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHHS BEIIECTB U
XUMUYECKUX  SBJICHUM  (HaONIOJEeHUE, M3MEpPEHUe, HKCIICPUMEHT,

MOJICJIUPOBAHUE)

1.4

CdopMUpOBaHHOCTh yMEHHI ONPENCNIATh BaJCHTHOCTh M CTEICHBb




OKHCJICHUA XUMHWYCCKUX 3JICMCHTOB B COCJMHCHUAX PA3JIMYHOTO COCTAaBa,
BU XHUMHYECKOH CBS3H (KOBaJ'IeHTHaH, HOHHAas1, MCTAIJIIMYCCKad,
BOI[OpO,I[HaH) B COCOAMHCHHUAX, THII KpHCTaHHquCKOﬁ peH_IéTKI/I
KOHKPETHOT'O B€IICCTBa (aTOMHaH, MOJICKYJIsApHad, HOHHAasd,

MeTauIMuecKas)

1.5

ChopMupoBaHHOCTh YMEHHI OIPEENATh XapakTep Cpeasl B BOIHBIX

pacTBOpax HCOPraHM4ICCKUX CO@I[I/IHCHI/Iﬁ

1.6

CdopMupoBaHHOCTh YMEHUS KIACCH(PUIIMPOBATH XUMHUCCKHUE PEAKIIUU
M0 Pa3IUYHBIM MpH3HAKaM (YHCIy M COCTaBy pEarupyrolinX BELIECTB,
TerioBoMy 3G(deKTy peakuud, H3MEHEHHIO CTEleHEH OKHCICHUS

AJIEMEHTOB, OOPATUMOCTH PEAKIIMH, YIACTHIO KaTalu3aTopa)

1.7

ChopMupoBaHHOCTb ~ YMEHUH  COCTaBJIATH  ypaBHEHUS  peakuuil
Pa3JIMYHBIX THUIOB, IIOJIHBIE M COKpPAIEHHBIC YPAaBHEHHs pPEaKLMU
MOHHOTO OOMEHA, yYUTHIBASI YCIOBHS, NMPH KOTOPBIX 3TH PEAKIUU HUIYT

IO KOHIIa

1.8

ChopMupoBaHHOCTH YMEHHH NTPOBOJUTH PEAKIHHU, MOATBEPKIAFOIINE
KAueCTBEHHBII  COCTaB  PA3JIMYHBIX  HEOPraHUYECKHX  BEILLIECTB,
pacro3HaBaTh OIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX

pacTBopax HEOPTaHMYECKUX BEIIECTB

1.9

CdopMHpOBaHHOCTh YMEHHUN PpACKPBIBATh CYHIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO

OaslaHca 3TUX peakLui

1.10

ChopMUpOBaHHOCTE YMEHUH  OOBSACHATH 3aBHUCHMOCTH  CKOPOCTH

XUMHYECKON PEeaKIK OT pa3Nu4HbIX (PaKTOpPOB

1.11

ChopMUpOBaHHOCTE ~ YMEHUH  OOBSCHATH  XapakTep  CMEIICHUS
XMMHYECKOTO PaBHOBECHSI B 3aBHCHMOCTH OT BHEIIHEro BO3JCHCTBUS

(mpunnun Jle [larense)

O6ma${ H HCOpTraHUYCCKas XUMUA

2.1

CdopMupoBaHHOCTE YMEHHUH pacKpbiBaTh CMbICH l[lepuoamueckoro
3aK0HAa JI.. Menneneesa " JIEMOHCTPHUPOBATH €ro

CUCTECMATU3UPYIOIIY1O, O6’[>$ICHI/ITCJ'II>HyIO U MPOTHOCTUYCCKYHO (bYHKI_II/II/I

2.2

ChopMupoBaHHOCTh YMEHHUIN XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX djeMeHToB 1-4 nepuonoB Ilepuoanueckoit
cucrembl xuMuueckux dnemeHToB .M. MenneneeBa, HCHoNb3ys

HOHSTHUS «S-, P-, d-DIIEKTPOHHBIE OPOUTAIINY, «IHEPrETUUECKUE YPOBHMY,




O00BACHATH 3aKOHOMCPHOCTH U3MCHCHUA CBOICTB XUMHUYCCKHUX
JJICMCHTOB M HUX COGI[PIHGHPIFI o nepuoaamM u rpyiuiam HepnoaneCKoﬁ

CHCTEMBI XUMHYECKHX d1eMeHTOB JI.J1. MeHaeneeBa
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CdopMupoBaHHOCTh YMEHHUI XapaKTepH3oBaTh (OMUCHIBATH) O0OIIUE
XUMHUYECKHE CBOWCTBA HEOPTAaHMUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB,
MOJATBEPKIATh  CYINIECTBOBAaHWE  TI'E€HETHYECKOH  CBS3HM  MEXKIY
HEOPraHUYECKUMHU BEIIECTBAMHU c TIOMOIIIBIO ypaBHEHHIA

COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKI_II/Iﬁ
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ChopMupoBaHHOCT ~ YMEHHH  YCTaHAaBIMBATh  NPUHAIJICKHOCTH
HEOPraHMYECKUX BEIIECTB 0 HX COCTaBy K OIpPeNeJEHHOMY Kiaccy
(rpynne) coeauHeHMM (IIPOCThIE BELIECTBA — METAJIbl U HEMETalIbI,

OKCH/Ibl, OCHOBaHMUsI, KUCJIOTbI, aM(POTEPHbIE THIPOKCU/IbI, COJIH)

2.5

ChopMupoBaHHOCTb YMEHMH HCHOJIB30BaTh XUMHMUYECKYIO CHUMBOJHUKY
JUTSL COCTaBJICHUS (POPMyYJT BEIIECTB M yPaBHEHUI XUMHUYECKUX PEAKIIHH,
cucrematnueckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJICJIbHBIX HEOPraHMYECKUX BELIECTB (yrapHblil ra3, yrieKuciblid ras,

aMMHMaK, raméHas HU3BECTD, HeraméHas HU3BCCTb, IMTHCBAA COAa, MUPUT U

Apyrue)

2.6

ChopMupoBaHHOCTh YMEHHI XapakTepu30BaTh (OMHCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KIJIACCOB,
HOATBEPXKIaTh  CYIIECTBOBAaHME  TIEHETUYECKOM  CBSI3U  MEXIy
HEOpPraHMYeCKUMHI BEIIECTBAMU C MIOMOILBIO ypaBHEHHH

COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKuHﬁ

2.7

CdopMupoBaHHOCTh YMEHUI TJIAHUPOBATh U BBIMOJIHATH XUMUYECKHUIT
AKCIEPUMEHT (pa3jio’)K€HUE MEpPOKCUAA BOAOpPOJa B IPHUCYTCTBUU
Karajau3aTropa, OINpEAENICHHE CpeAbl PacTBOPOB BELIECTB C IMOMOILBIO
YHUBEPCAJIbHOTO WHAMKATOpa, BIUSHUE pPa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~ XMMHMYECKOH  peaklMH, peaklud HOHHOTO  OOMeHa,
KaueCTBEHHbIE pEaKlUU Ha Cyib(dar-, KapOOHAT- U XJIOPUJ-aHUOHBI, Ha
KaTHOH aMMOHHUS, PEIICHHUE SKCHEPUMEHTAIBbHBIX 3a7ady [0 TeMam
«Metamnb» u «HemeTamiasl») B COOTBETCTBHHM C MpPaBUIAMH TEXHHUKHU
0e30MacHOCTH Mpu OOpalleHuu C BellecTBaMH U JabOpaTOPHBIM
000py10BaHNEM; [IPENICTABIATH PE3YIbTAThl XUMUYECKOTO 3KCIIEPUMEHTA
B (dopMe 3amMcH ypaBHEHUH COOTBETCTBYIOIIMX peakuud U

(1)OpMy.]'II/IpOBaTI> BBIBOJZIbI HA OCHOBC 3THUX PEC3YJIbTATOB

2.8

CdopmupoBaHHOCTH yMEHUN COONIOAATH MpaBHJIa  MOJH30BAHUS




XUMHUYECKOW TIMOCYJI0l W Ja0OpaTOpHBIM OOOPYIOBAHHEM, a TaKKe
npaBuiia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMH 10

BBIINTOJIHCHHIO J'Ia60paTOpHI>IX XUMHWYCCKHUX OIIBITOB
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CdopMUpoBaHHOCTh YMEHHUI XapaKTEepHU30BaTh XUMHUYECKHE MPOIIECCHI,
JeKale B OCHOBE IPOMBIIIICHHOTO TOJNYYCHUS CEPHON KHUCIIOTHI,
aMMHaKka, a Takxke C()OPMUPOBAHHOCTH MPEACTaBIECHUNA 00 00ImuUx
HAYYHBIX TPUHIMUIIAX M OKOJIOTHYECKUX MpodJieMax XHMHUYECKOTO

IMPpOU3BOJACTBA

XUMUS U KU3Hb. PacyéThl

3.1

ChopMupoBaHHOCTh MPEJICTABICHUH O XUMHUYECKOM cocTaBIIsIoIEei
€CTECTBEHHOHAY4YHOW KapTHHBI MUPA, POJIU XMUMHUH B IIO3HAHUM SIBJICHUHN
Opupoibl, B (OPMUPOBAHUM MBIIUIEHUS W KYJIbTYyphl JIMYHOCTH, €&
(YHKIMOHATIBPHONH  TPAaMOTHOCTH,  HEOOXOOUMOH Il pEIICHHS
NPaKTUYECKUX 3a/lad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOILEHUS K

CBOEMY 37I0pPOBBIO U MPUPOIHOI cpeie

3.2

CdopMUpOBaHHOCTE YMCHHN KPUTUYSCKU AaHAIM3HPOBATH XUMUYCCKYIO
uH(pOpMaIIUIO, MTOJIyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccOBOM

KOMMYHUKAIUH, ceTh IHTEepHET U ipyrue)

3.3

CdopMupoBaHHOCTE YMEHUW COONIOJIATh MpaBWJIA  KOJOTHYCCKHU
1eJIecO00Pa3HOro MOBEICHUS B OBITY M TPYIOBOM JCSITEIBHOCTH B LEIAX

COXPAHEHHUs CBOETO 37J0POBbs U OKPYKAIOIIEH PUPOJIHON CPEIBI

3.4

Oco3HaBaTh ~ ONAcCHOCTh  BO3JEHUCTBUS HAa  JKUBBIE  OPraHU3MBbI
OIpeNieNIEHHBIX BEIeCTB, MOHUMAas cMblci nokazatens IIJIK, nmoscHaATe
Ha MpuMepax crnocoObl YMEHbLICHHMS U NPEJOTBPALICHHUS HUX BPEAHOTO

BO3H€ﬁCTBHﬂ Ha OpraHu3M 4C€JIO0BCKa

3.5

ChopMupoBaHHOCTh YMEHUN IPOBOIUTH BHIUMCIIEHUS C UCIOJIb30BAHUEM
HOHATHUS «MaccoBas J0JIs1 BELECTBA B paCTBOPE», 0ObEMHBIX OTHOLIEHUH
ra3oB IpU XUMHYECKHX PEaKIHIX, MAacChl BellecTBa MM 00BbEMa ra3oB
II0 M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WINM 00bEMY OJHOTO M3
YYacTBYIOLIMX B PEAKIMU BEIIECTB, TEIUIOBOro 3>(pQekTa peakuuu Ha
OCHOBE 3aKOHOB COXpPAaHEHMs MacChl BEIECTB, MPEBpAIICHU U

COXpPAaHCHUS SHCPIruun




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHUHU

1.1

Hpe,Z[MCT OpFaHquCKOﬁ XUMHHU: €& BO3HHUKHOBCHHUC, PAa3BUTHUC U 3HAYCHUC B
IMOJIYYCHHUHN HOBBLIX BCIICCTB U MAaTCPHUAJIOB. TeopI/m CTPOCHHUA OPraHUYCCKUX

coeauHeHnit A.M. byTtiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrtpykrypHble (OpMyIbI OpraHMYECKHUX BeliecTB. ['oMosorus, wuzoMepwus.
XuMHU4ecKasi CBsI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIE U KpPaTHBIC

CBA3U. HpeHCTaBHeHI/Ie 0 KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHn4YCCKuUX BCUICCTB

1.3

Homenkiatypa ~ opraHM4yeckux  COEOWHEHUNM  (CHCTeMaTH4ecKas) W
TPUBHUAIIbHBIC HA3BAaHUS BAXXHEHIIMX MPEICTABUTEIIEH KIIACCOB OPTAHUYECKUX

BCIICCTB

YrieBogopoasl

2.1

AJKaHBL: COCTaB W CTPOCHHE, T'OMOJOTMYECKMH psAa. MeraH M dTaH —
IPOCTEHIINE NPECTaBUTENN AJIKAHOB: (PU3MUECKUE M XUMHUYECKUE CBOICTBa
(peakuuy 3aMeUIEHMs] U TOPEHMsI), HAXOKJIEHUE B IMPHUPOAE, NOJyYEHUE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUHN psAfl. DTUJIEH U NPONHUIIEH —
IIPOCTEHIINE MPEICTABUTENN aJIKEHOB: (U3NYECKUE U XMMHUYECKUE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THUIpATAllMM, OKUCIEHUS U

HOHI/IMepI/ISaHI/II/I), MMOJIY4YCHHEC U IPUMCHCHUC
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Anxaguensl: OyrtaaueH-1,3 u MerunOyranueH-1,3: cTpoeHue, BakHEWIIne
XAMHAYECKUE CBOMCTBa (peakrus MTOJTMMEPH3AIIUN ). [Tonyuenue

CUHTETUYECKOTO KaydyKa U PE3UHBI
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AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOIMUYECKUH psil. ALETUIICH
— TPOCTEHIINK TPEACTaBUTENIb AIKHHOB: COCTaB, CTPOEHHUE, (PU3MUECKUE H
XUMHYECKHE CBOWCTBAa (peakUuMu TUAPUPOBAHUS, TaJOrE€HUPOBAHUS,

rupaTaluy, TOpeHus), NoaydeHHe U IPUMEHEHNE

2.5

Apenbl. benzon: cocraB, crpoeHue, (hU3NYECKHE W XUMHUYECKHE CBOWCTBA
(peakuy raJOreHUPOBaHUS M HUTPOBAHMS), MOJYYEHHE U IPUMEHEHHE.
Tomyon: cocraB, crpoeHue, GpU3MUECKUE U XUMHUYECKUE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYyYEHHE U NMPUMEHEHHE. TOKCUYHOCTh

apeHoB. I'eHeTHuecKas CBI3b MEXIY YIVIEBOJIOPOJAMH, IPUHAUICKAIUMA K




Pa3JIMUHBIM Kj1acCaM

2.6

[IpuponHblE HMCTOYHUKM YII€BOAOPOAOB. IIpuponHBIi ra3 W MOIyTHBIE
HedTsaubie razpl. Hed1o u e€ npoucxoxaenue. Criocods! nepepaboTku HEDTH:
NEePEroHKa, KPEeKUHI (TepMUYECKUH, KaTalTUuTUYeCKUit), nuponaus. [IpoayKkTel
nepepadoTkn HePTH, UX NPUMEHEHHE B NPOMBIIICHHOCTH W B OBITY.

KaMeHHBI# yroyib U IPOIYKTHI €ro epepadoTKu

Kucnoponcoaep:xaiiue opraHnyecKkue CoeJMHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CIHUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usnyeckue U XMMHYECKHE CBOMCTBA (peaklUM C aKTHUBHBIMHM METaJlIaMH,
raJJOreHOBOJIOPOJIaMH, T'OpEHHUE), IpuMeHeHne. BogopoaHbie CBA3M MExXIy
MOJIEKyJaMH CHHUpTOB. JlelcTBUE MeTaHoJlla W 3TaHOJa Ha OpPraHu3M
yesoBeka. MHOroaroMHble CIUPTHI. DTUICHIVIMKOIbL U TJIULEPUH: CTPOEHUE,
¢usnyeckue M XUMHMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO ILEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklMs Ha MHOTOaTOMHbIE CIUpPTHI). JlelcTBue

Ha OpraHnu3M 4C€JI0OBCKaA. HpI/IMeHeHI/Ie TIIMOCPHUHA U OTUJICHITIMKOJIA

3.2

@deHOI:  CTPOCHHWE MOJIEKYINbI, (U3MYECKUEe H XHUMHUYCCKHUE CBOMCTBA.

Tokcuunocts enona. [Ipumenenue peHona

3.3

Anpnerunbl W ketoHbl. dopMmanpierun, —aneTagblIeruj]i;  CTPOCHUE,
dusnyueckne ©W  XHUMHYECKHE CBOWCTBA  (pEakIWH  OKHUCICHUS W

BOCCTaHOBJICHHA, KAYCCTBCHHBIC peaKIII/II/I), IMOJIYYCHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE ITpeiesIbHbIE KAPOOHOBBIE KUCIOThHl. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTPOCHHE, (pr3nuecKre U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00mIHe
IUISL KJlacca KHCJIOT, peakius 3Tepu(UKalnuu), MOJyYeHUEe W NPUMEHEHHUE.
CreapuHOBass M OJEHWHOBas KHCIOTHI KaK MPEACTAaBUTENN  BBICIIMX
KapOOHOBBIX KHCJIOT. MpUIa Kak COJHM BBICIIMX KapOOHOBBIX KHCIOT, UX

MOIOIIeE TEUCTBUE

3.5

CrnoxHble 3¢QuUpbl Kak INPOU3BOJHbIE KAapOOHOBBIX KHUCIOT. ['maponus
ClOXHBIX 3pupoB. Kupel. I'maponus xupoB. IlpumeHeHue KHUpOB.

buonornueckas POJIb X XKUPOB

3.6

YrimeBoabl:  cocraB, kinaccuukamus — yrieBogoB  (MOHO-, M- U
nonucaxapuapl). [I0Ko3a — TpOCTEHIIMHA MOHOCAaxapua: OCOOCHHOCTH
CTPOCHUS MOJICKYJIbI, GU3NICCKHE U XMMUYCCKHE CBOMCTBA (B3aUMOJICHCTBHE
¢ ruapokcuaoM wmeau(ll), oxuciaeHMe aMMHMAuHBIM PACTBOPOM OKCHJA
cepebpa(l), BoccTanoBneHNE, OPOKEHUE TIIOKO3bI), HAXOKICHHUE B TIPUPO/IE,
npUMEHEeHHe, Ouosiorndeckas pojib. DortocuHTe3. DpyKTO3a KaK H3OMEp

TJIFOKO3BI. KanMaJ'I U LOCJII0JI03a KaK IHIPpUPOAHLIC ITOJIMMCPHI. CTpOGHI/Ie




KpaxMajia U LOCJIIKOJIO3bI. du3nueckue M XMMHUYECKHE CBOMCTBA KpaxmaJia

(Tuaponus, KaueCTBEHHAs PEeaKIIHsl C UOJIOM)

ASOTCOI[ep)KaH_II/Ie OpraHn4Y€CKHUC COCAUHCHUA

4.1

AMMHOKHCIOTHI KaK aM(bOTepHBIC OpPraHu4CCKuC COCANHCHUS. duznyeckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha IIpuUMEpe FJ'II/II_II/IHa). buonornueckoe

3HAYCHHUEC aMUHOKUCIIOT. HGHTI/II[I)I

4.2

benku kak npuUpoAHBIE BBICOKOMOJIEKYISIpHBbIE coeauHeHus. IlepBuuHas,
BTOPUYHAS U TPETHYHASI CTPYKTypa OCIKOB. XMMHUYECKHE CBOMCTBA OEIKOB:

ruapoJns3, J€HaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenku

BBICOKOMONEKYIISIpHBIE COCTMHEHUS

5.1

OCHOBHBIC TIOHATHS XHMMHU BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/IfIZ MOHOMCED,
IIOJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMEpHU3alluu, CpCaHsas
MOJICKYJISIpHAss Macca. OcHOBHBIE MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX

COCIMHEHMUI — MMoJIMMEpHU3alus U IMOJUKOHACHCAIIHUA

5.2

BKCHepI/IMCHTaJ'ILHBIC METOAbl H3Y4YCHHA BCIICCTB H HUX npeBpameHHﬁ:
O3HaAKOMJICHUE C 06pa3uaMH MNpUPOAHBIX MW HCKYCCTBCHHBLIX BOJIOKOH,

IiacTMace, Kayuyykos. [lonydeHre CHHTeTHUECKOro KayuyKa U pe3UHbI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUN 3iIeMEHT. AToM. Sapo aToma, HU30TONBL. JIEKTPOHHAS
000J104Ka. DHEPreTUUecKue YpoBHH, OAypOBHU. ATOMHBIE opOuTanuy, s-, p-,
d-snemenTbl. OCOOEHHOCTH paclpeNeNeHus] AIIEKTPOHOB IO OpOUTAISAM B
aToMax  JJIEMEHTOB  IEpPBbIX  YETHIPEX  MEPUOJOB.  DJIEKTPOHHAs

KOH(UTYypaIys aToMOB

1.2

Ilepnonnueckuit 3akoH u lleproanyeckas cucTemMa XMMUYECKHUX DJIEMEHTOB
.. MenneneeBa. CBsizb nepuoauveckoro 3akoHa u Ilepuoamyeckoii
cucteMbl xuMuyeckux »sieMeHToB J[.MI. MenzaeneeBa ¢ COBpeMEHHOU
TEOpHEl  CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHYECKHUX DJIEMEHTOB M 00pa3yeMbIX MU MPOCTBIX M CIIOKHBIX BEIIECTB
[0 IpynIaM M MepuojaaM. 3HAYEHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHHU

HayKH




1.3

Crpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(xoBalleHTHasi HEMOJspHAas W TOJSpHAas, MOHHAsA, MeTayuindeckas). MoHsr:
KaTUOHBl U aHUOHBI. MeXaHU3Mbl 00Pa30BaHUS KOBAJIEHTHOW XUMHYECKOU

cBs13U (OOMEHHBIN U JOHOPHO-aKIENTOPHbIN). BogopoHas cBs3b

1.4

Banentnocts. DnekTpooTpuniarenbHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJEKyISIpHOTO U HEMOJIEKYJIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSHCTBA COCTaBa BEUIECTBA. T[HUIBI KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTb CBOICTBa BEIIECTB OT THUMA KPUCTAUIMUECKOW pPEIIETKH.
[Tonstue o nucnepcHbIX cucremax. VCTHHHBIE W KOJUIOWJIHBIE PacTBOPHI.

MaccoBas 105 BEIIECTBA B pacTBOpEC

1.6

Knaccmbnxauym HCOPIraHUYCCKUX COCJIMHECHMH. HOMeHKJ'IaTypa

HCOPraHNYCCKUX BCIICCTB

1.7

Xumuueckass peakuus. Knaccudukanus — XMMUYECKHMX — peaklvii B
HEOPraHUYeCKOW M OpPraHWYeCKOM XHUMHH. 3aKOH COXPAHEHUS MAacCChI
BEILIECTB, 3aKOH COXPAHEHMS M IPEBPALLCHHUS SHEPIrUM IMPU XUMHUYECKUX

pCaKIugxX

1.8

CkopocTb peakiny, e€ 3aBUCUMOCTb OT Pa3uYHbIX (PaKTOPOB

1.9

OOparuMbie peaknuu. XUMHYECKOe paBHOBecwe. DaKTOpPbI, BIUSIONIME Ha

COCTOsSIHME XUMUUecKoro paBHoBecud. [Ipunmun Jle [larense

1.10

DnekTponuTrueckas auccouuanus. CuiabHbe U ciadbie 35eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEINECTB: KHCNAs, HEWTpalibHas, IenouHas. Peakimn

HOHHOI0 0OMeHa

OKMCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC pe€aKuuu

HeOpFaHI/I‘ICCKaﬂ XHUMMUA

2.1

Hemeramnwl. Ilonoxxenne HemeramwioB B Ilepuonuueckoit  cucreme
xumudeckux anemeHToB J[.M. MennmeneeBa W OCOOCHHOCTH CTPOCHUS
atomMoB. DU3NYECKHE CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAILIOB (HA

puMepe KUCIopoa, cepsl, hocdopa u yriaeposaa)

2.2

XUMHUYECKHUE CBOMCTBA BAXXHEHIIUX HEMETAIOB (TaJIOT€HOB, CEPHI, a30Ta,
dochopa, yrmepoma U KpeMHHS) U HUX COEIUHEHUH (OKCHJOB,
KHUCJIOPOCOICPKAIIUX KHUCIIOT, BOJOPOJHBIX COeluHeHH). [IpumeHeHue

BOKHENIINX HEMETAIJIOB U UX COEIMHEHUN
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Mertamnel. [lomoxxeHue MeTaajloB B HepHOHquCKOﬁ CHUCTEMC XHUMHUYCCKHUX
3JICMCHTOB I[I/I Menneneena. Ocobennoctu CTPOCHHUA OJICKTPOHHBIX

obosouek aromMoB MerawioB. OOmme (U3MYECKHEe CBOMCTBA METaJUIOB.




CrmuiaBbl METaLIOB. DIIEKTPOXUMUYECKUAN PsJT HANIPSDKCHUN METAJIIIOB
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XUMHUYECKHUE CBOWCTBA BAXHEHIINX METAIOB (HATpWM, Kaluil, KajabIuH,
MarHui, aJllOMUHUHN, IUHK, XpOM, JKeJIe30, MeJlb) M UX coeauHeHui. OO0mue

CII0COOBI MOJIYYCHUA MCTAJIJIOB. HpI/IMCHCHI/Ie MCTalJIOB B 6BITy H TCXHHUKC

2.5

I'enermueckas CBSI3b HCOPraHNM4YCCKUX BCHICCTB, IMNPHHALJICKAIIUX K

Pa3JIMIHBIM KJlaCCaM

XUMHUS U )KU3Hb

3.1

Ponep xumuu B obOecrieueHnH BKOHOFHHGCKOﬁ, SHGPFCTHqGCKOﬁ u HHIHCBOﬁ
6G3OHaCHOCTI/I, PasBUTUN MCIHUIMHBI. Ilonstne o HAay4YHBIX MCETOJAAX

IIO3HaHUA BE€IICCTB U XUMHNYCCKUX peaKLII/Iﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6I_I_[I/IX HAayY4YHbIX TIpUHIOHUIIAX HPOMBIIIICHHOTO
IMOJIY4YCHUA BaYKHEHIIINX BC€HICCTB. YemoBek B MHPEC BCIICCTB U MAaTCPHAIOB:
BaKHEHIIIIE CTPOUTCIIBHBIC MAaTCpUAJIbl, KOHCTPYKIHWOHHBIC MAaTCpPUAJIBI,
KpaCKH, CTCKJIO, KEpaMHKa, MaTCpruaJibl AJIsA 3JICKTPOHHUKH, HAHOMATCPHAJIbI,

OpraHN4YCCKHUC U MUHCPAJIbHBIC y,[[06peHI/I$[
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Xumus u 3J0POBBEC YCIOBCKA: IIpaBUJia HMCIIOJIBb30BAaHUA JICKAPCTBCHHBIX
npceriapaTroB, IIpaBUjia 0€30I1aCHOI0 HCIIOJIL30BAHMS [perapaToB OBITOBOM

XHUMHHU B HOBCG[[HGBHOﬁ KHU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumusa, 10 wmacc/ T'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. AxuuoHepHoe
obmectBo «M3natennscTBO «IIpocBemieHue
* Xumusa, 11 xmacc/ T'abpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A. AxkmnuoHepHOE

obmectBo «M3naTenbcTBO «IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
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