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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1Mo XMMHM Ha YPOBHE CpeaHero oOmiero oo0pa3oBaHUs
pa3zpaborana Ha ocHOoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit @eaepauun», TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHS (efepanbHOil 00pa30oBaTENbHONW MPOTPAMMBI CPETHEro O0OIIero
obOpazoBanust  (DPOII  COQO), npencraBiaeHHsix B  DenepanbHOM
rocyaapcTBeHHOM oOpa3zoBarenbHOM cTanaapte COO, ¢ yuétom KoHuenuu
npernojaBaHus  ydyeOHOro nmpeamera «XuMUS» B 00pa3oBaTeNbHBIX
opranmzanuax  Poccuiickon ~ depepauuu,  peaM3yOIIMX  OCHOBHBIC
oOpa3oBareibHble TPOrPAMMBI, © OCHOBHBIX NOJIOKEeHHUI «CTpaTeruu pa3BuTUs
Bocniutanuss B Poccuiickoit ®epepanun Ha 1nepuon g0 2025 romay
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3paboTKe MpOrpaMMbl IO XUMUHU, K ONPEIETIECHUIO
oOmel crparerud OOydYeHHs, BOCHHMTAHMS W Pa3BUTHS OOyYaroUIUXcs
cpeacTBaMu ydyeOHoro mpeamera «Xumus» misg 10-11 knaccoB Ha 6a3o0BOM
YPOBHE  COCTaBWIM  KoHUenTyanbHble mnoyiokenuss @DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, COAEpX aHus, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHMI K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa30BaTEIbHON OpraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThiO MX
oOpa3zoBaHHOCTH. OHO CIYXXUT 3aBEpIIAIOIIMM 3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHHsA. OTHU LIEHHOCTU KacaroTcs
NO3HAHUS 3aKOHOB MPUPOAbI, (POPMUPOBAHHS MHUPOBO33PEHUS U O0OILIEH
KyJbTYpPbl YEJIOBEKA, a TAKXKE HSKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIICHMS K
CBOEMY 3JI0POBBIO U IPUPOAHON cpene. Peanuzyercs xumuueckoe oOpa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUS CpPEACTBAMU
y4eOHOro nmnpeameTa «XUMHUS», COJIEpPKAaHUE U IOCTPOEHHUE KOTOPOTo
ONpeJeieHbl B IPOrpaMMe MO XUMHUHU € YYETOM CHEHU(PUKH HAYKU XUMUH, €€
3HAYEHUs B MO3HAHUM MPUPOJIBI U B MATEPUAIBHON XKU3HH OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX ILeNed M MPUHLMUIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHUE€ CHUCTEMBbI cpeAHero obmero oOpa3oBaHusi B Poccuiickoii
denepann.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 pojb B
COBPEMEHHOW IMBWJIM3aLMK, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OPMUPOBAHHE PALMOHAIHLHOIO
HAyYHOI'O  MBILUIEHUS, B CO3JaHUE LIEJOCTHOIO MpPEACTaBlIeHUs 00
OKpY’KalollleM MHpE KaK O €JUHCTBE NpPHUPOAbl U YeJIOBEKa, KOTOPOE
dopMupyeTCsT B XMMHUM Ha OCHOBE IIOHMMAaHHUSl BEIIECTBEHHOIO COCTaBa
OKPY’KaIoILIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIy CTPOCHHUEM BEILECTB, UX
CBOMCTBAaMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.

TecHO B3aUMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOW KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYJla M KU3HU KaKJI0ro wieHa oomectBa. COBpeMEHHAsl XUMHUS
KaK HayKa co3uJaTellbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha
peuieHre ria00adbHBIX MNPOOJEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOW, MHUIIECBOM, HSKOJOIMYeCKOM O€30MacHOCTH U
OXpaHbl 3/10POBbSI.

B cootBercTBUM C OOIIMMH LEISIMHM M NPUHUMIAMU CPEIHEro OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi



YPOBEHb M3YYE€HUS1) OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha OOIIEKYJbTYPHYIO
NOATOTOBKY  oOydaromuxcsi,  HEOOXOJMMYK UM  JUII  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIOYEHMS B KU3Hb COLIMYMA,
OpOJOJDKEHUsT 00pa3oBaHMsS B  Pa3jM4HbIX O00JIaCTAX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTaBasioliuMu  1peaMeTa «XUMUsS» SBISIOTCA 0a30Bble KYpChl —
«Oprannueckass xumMus» U «OOIass U1 HeopraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HAHUU M0 HEOPTraHWYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUM U3 o01Ien
XUMUH) U OpraHndeckoil xumuu. @opMupoBaHUe JaHHOW CUCTEMbl 3HAHUU MTPU
U3YYEHUH TpeIMeTa O0EeCledYrBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCEro
MHOroo0Opa3usi BEIIECTB HA OCHOBE OOLMX MOHATHI, 3aKOHOB M TEOPHUI XUMHUHU.

CrpykTypa coaepxkanusi KypcoB — «Oprannyeckas xumus» u «OO0mas u
HEOpraHu4eckass Xumus» c(HOpMHpOBaHAa B MPOrpaMME MO0 XMMHUH Ha OCHOBE
CUCTEMHOI0 TMOJAXO0/Ja K H3YUYEHHUIO YYEOHOro marepuaja U O0OyCJIOBIICHA
UCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUM HA  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUHU BELIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS OPTraHHYECKUX
COCAMHEHNH, a TAaKXE€ Ha YPOBHE CTEPEOXMMHUYECKHMX M DIIEKTPOHHBIX
IpeACTaBlIieHUd O cTpoeHuu BemiecTB. CBeneHus o0 HM3ydaeMblX B Kypce
BEIIECTBAX JAlOTCSI B PAa3sBUTHM — OT YIJEBOJOPOIOB JI0  CIIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COEQUHEHUH. B Kypce opraHuyeckod Xumuu
NOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMsI TEPBOHAYAJIbHBIE TMPEACTaBICHUS O XHUMHUYECKOW CBS3H,
KJIaCCU(DUKAMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOEHHMS], O XUMHUECKON PEAKLINH.

ITon HOBBIM yIJIIOM 3peHHMs B mpeaMere «XuMus» 0a30BOro YypOBHS
paccMaTpuBaeTCSd HM3YYEHHBI Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUS
TEOPETUYECKH MaTepual U (AKTOJIOTMYECKHUE CBEIECHHUS O BEIIECTBAX U
XuMUUYeckoi peakuuu. Tak, B yacTHOCTH, B Kypce «OO0I1ast u Heopranudeckas
XUMUSD» 00yYarolUMCcs MPEAOCTaBIsAECTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJO0JIOTMYECKUX
NO3ULUHI, TIIy0KE MOHATh UCTOPUUECKOE U3MEHEHUE (PYHKIMI 3TOro 3aKOHa —
oT 00o01IaroIel 10 OOBACHSIONMIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXKHEHIIMX BEIIECTBAX, MX COCTaBe,
CTPOCHUH, CBOWMCTBAaX M IPUMEHEHHUH, a4 TAKXKE O XMMUYECKHX PEAKUUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NpOTEeKaHus aomnonHsercsa B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMM COJEP)KaHMS, HMEIOUIMMHU KYJIbTYPOJOTHYECKUN H
OPUKIAJHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
XUMHAH C JPYyTMMH HAayKaMH, DPACKpbIBAlOT €€ pPOJIb B IIO3HABATEIBHOM H
IPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUS
K Ipolieccy TBOpYECTBA B OOJACTH TEOPUM MU MPAKTUYECKUX MPUIIOKEHHM
XUMUH, T[OMOTAlOT BBITYCKHUKY OpPUEHTUPOBAThCS B OOILIECTBEHHO H
JUYHOCTHO 3HAUMMBIX Hpo0siieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH
OCMBICITIMBATh HMH(MOPMALMI0O W MPUMEHATh €€ Ui MONOJHEHUS 3HAHWM,
pELIEHNs] MHTEJUIEKTYyaIbHBIX W OJKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3ama4y. B uenom copepkaHue yuyeOHOro npeamera «XHMHsD» JAHHOTO YPOBHS
U3y4YeHUs] ~ OPUEHTUPOBAHO  HA  (QopMupoBaHuE y  OOydaromIuxcs
MHUPOBO33PEHUYECKON OCHOBBI JUIsl TOHUMaHUs (PUITOCO(PCKUX HAEH, TAKUX KakK:
MaTepuajbHOE  €IMHCTBO HEOPTaHMYECKOIO M  OPraHMYEeCKOr0  MHpA,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh



OPUPOAHBIX SIBJICHUN MyTEM SKCIEPUMEHTA U PELIEHUs MPOTUBOPEUUN MEKITY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIU XUMHH
B PEHICHUM DHKOJIOTMYECKUX MpodiieM, a Takxke npodieM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3JAHUSI HOBBIX TEXHOJOTUH U
MaTepHaJIoB.

B nmmane pemenus 3amad  BOCHUTAHMS, pPAa3BUTUS M COLMAIM3aLUU
oOy4Jaronuxcsi TPUHATHIE MPOrPaMMONA MO XMMHMHM MOAXOJBl K ONpPEIEIECHUIO
collepKaHUs W TIOCTPOEHHUS MpeAMeTa MpeaycMaTpuBaoT (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOIIMX O0a30BO€ 3HAUYECHHE IS
pPa3IMYHBIX BHUJAOB JACSITEIBHOCTU: PEIIEHUs Npo0sieM, TNOMCKa, aHajuu3a M
00paboTkn  MHQOpMAIMK, HEOOXOJAMMBIX JJISI MPUOOPETEHUS  OMbITa
PAKTUYECKON W MCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHH.

B mpaktuke npenopaBaHuss XMMHM Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, TaKk M Ha YPOBHE cCpeaHero oOuiero oOpa3oBaHus, MpU
ONpEJEICHUN COAEPKATEIbHOW XapaKTEPUCTUKU LEJNe M3y4yeHHs MpeaMeTa
HaIpaBJI€HUEM IEPBOCTENEHHON 3HAYMMOCTU TPAJULHUOHHO MPHU3HAETCS
dbopMupoBaHHE OCHOB XHUMHUYECKOM HAyKHM Kak oOO0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, IMPAKTUYECKOM JESTENbHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOOMYECKOW TOYKH 3pPEHHSI TaKOU
NOJAXOJ K ONpPENEJCHUI0 LeJed H3ydYeHUs TMpeaMeTa SBISIETCS BIIOJIHE
OINpPaB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUS INIABHBIMM LEISIMHU HU3Y4YEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBistroTcs:

e (opMUpOBaHHME CHUCTEMbl XUMHUYECKMX 3HAHMM Kak BaKHEUIIEH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIIOUEBbIE MOHATHS, (YyHIAAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOEHUE M ITOHUMaHUE
CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS,

e (GopMHpOBAaHHME U pa3BUTUE MPEACTABICHUM O HAyYHBIX METOJaX
NO3HAHUS BEIIECTB M XHUMHYECKHX pEaKUMid, HEOOXOAUMBIX JUIs
OpUOOpPETeHUs] yMEHUM OpHEHTHPOBAaTbCA B MHPE BEIIECTB U
XUMHUYECKUX SIBJIEHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IIOBCEIHEBHOM JKU3HU;

e pa3BUTHE YMEHMH U CHOCOOOB  JEATEIbHOCTH, CBA3aHHBIX C
HAOJIIOICHUEM U OOBSCHEHHEM  XUMHUYECKOTO  HKCIIEPUMEHTA,
coOJII0ICHUEM TMPaBII 0€30MMaCHOT0 0OpaIleHUsI C BEIIECTBAMMU.

Hapsiny ¢ sTuMm, conep:karelibHas XapakTepUCTHMKa LEJIed W 3ajad
U3Yy4YEeHUs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOUHEHA U CKOPPEKTUpOBaHa B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerofHsi B NpenoJaBaHUd XUMUU B OOJIbIIEH CTENEHU OTIAETCS
OPEANOYTEeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHus  OOydeHHs,
OpUEHTHPOBAaHHOM Ha TMOJArOTOBKY BBIMYCKHMKa 001Ie00pa3oBaTeIbHOM
OpraHu3alliM, BIJIAJCIOIEI0 HE HAa0OpOM 3HaHWM, a (QYHKUMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOTO MOJIYYEHUsI 3HAHUI
Y IPUMEHEHUS UX B pEaIbHOM KU3HU JJIsl PEIICHUSI MPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3ydYEHHHM NpeaMeTa «XUMUsS» JTOMUHUPYIOIIEEe
3HaYeHUE MPUOOPETAIOT TaKKUE LIETU U 3aJa4l, Kak:

aganTanys OOyYarolIMXCs K YCIOBUAM JWHAMHYHO pPAa3BUBAOLIETOCs
Mupa, (OPMHUPOBAHME WHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOATEIBHOMY  MPHUHSITHIO
TPaMOTHBIX PEHICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIllUsX, CBS3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM;

dopmupoBaHne y O0OyYarOmIMUXCS KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIINN), UMEIOINUX YHUBEpPCAIbHOE 3HAYCHWE JIs Pa3IMYHBIX BUIOB
NEATeNIbHOCTU:  pellleHus mOpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uHpopMaly, HEOOXOAUMBIX IS NPUOOPETEHHUS OMbITa JIEATEIIbHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHUU XMMHH, & TAKXK€ ISl OLIEHKU C
NO3ULUNA 3KOJOTMYECKOM O€30MaCHOCTU XapakTepa BIMSHUS BELIECTB H
XUMHUYECKUX TMPOIIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOIHYIO CPEIY;

pa3BUTHE TMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX
CHOCOOHOCTEN O00y4arIMXCcs: CIOCOOHOCTH CaMOCTOATENIBHO NPHUOOpPETaTh
HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBHHM C XHU3HEHHBIMH MOTPEOHOCTSIMH,
UCTIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU HJS TOUCKA |
aHanu3a Yy4yeOHOW MW  HAay4YHO-NONYJSIPHOM HMH(OpManuuM XHMHUYECKOIO
COJIEp>KaHUS;

dbopMupoBaHue ¢ Ppa3BUTHE Yy OOYYaIOIIMXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIICHHUS, HaONI0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBbIe OCOOEHHO HEOOXOAUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU W
MPOBEJCHUH XUMHUYECKOTO HKCIIEPUMEHTA;

BOCIIHUTaHWE Yy OOydYaomuxcs YOeKIEHHOCTH B T'yYMaHUCTHYECKOMN
HAMpPaBIEHHOCTH XUMHUH, €€ BaKHOW POJM B PEIICHUU TI00ATBHBIX MPOOIeM
paIoOHaIBHOTO MMPUPOAOIIOIF30BAHNUS, TOTIOTHEHHS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OEepe)XKHOTO OTHOLICHHWs K TPUPOJE U CBOEMY 3JIOPOBBIO, a TaKXKe
NpUOOpPETEHHS OMbITa HKCIOJIb30BAHUS TOJYYCHHBIX 3HAHUW JUIS TPUHSITHS
TPaMOTHBIX PEIICHUN B CUTYaIUsIX, CBI3aHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yuebHOM miaHe cpeaHero oOmero oOpa3oBaHUS MPEAMET «XHUMUS»
0a30BOro YpOBHsS BXOJUT B COCTaB mMpeAMeTHON obnactu «EctectBeHHO-
Hay4YHBIC TIPEIMETHI».

OO6miee ynciao 4acoB, OTBEACHHBIX I M3YyYEHHUS XUMHHM, Ha 0a30BOM
YPOBHE CpeaHEro ooIiero oopa3zoBanusi, coctasisier 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hegemro0), B 11 kinacce — 34 gaca (1 gac B Heemio).



COIAEPKAHUE OBYUEHUA
10 KVIACC
OPI'TAHUYECKAS XUMUA

TeopeTrnyeckue 0CHOBBI OPraHMYeCKOM XUMHMHU

[Tpenmer opraHMuecKor XuMuUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE
B NIOJIyYEHHH HOBBIX BELIECTB U MaTepuanoB. TeopHsi CTPOEHUS] OPraHUYECKUX
coenuHeHnii A. M. bytnepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHBIE
(GopMyJIbl OpraHMYECKHX BellecTB. I 'omMosorus, usomepus. XUMUYECKasi CBS3b
B OPraHUYECKUX COECIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBinenue 0  KiIaccupuKauuh  OPraHMYECKUX  BELIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUN (CUCTeMaTUYecKas) U TPUBUAJIbHBIC
HAa3BaHUs BaKHEHUIINX MPEACTABUTENEH KIACCOB OPraHUYECKHUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJAbl W3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HaKOMJIEHHWE ¢ 00pa3llaMM OPraHMYeCKHUX BEIIECTB M MaTepHallaMH Ha HX
OCHOBE, MOJECIMPOBAHUE MOJIEKYJ] OPraHMYECKHUX BEUIECTB, HAOJIOJCHHUE U
OMKCAaHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEILIECTB P HarpeBaHuu (IJIaBjeHUe, OOyTJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUU psAa. MeraH u 3TaH —
OpoCTENIINE MPEACTABUTENMN aJIKaHOB: (PM3MUYECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUsI U TOPEHMs), HAXOXKJECHHWE B MPUPOJE, MOJYyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKHUI psAll. DTUIEH U NPONUIIEH
— NPOCTEHIINE MPEICTABUTEIN AIKEHOB: (PU3UUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUApPATALNUU, OKHUCICHHUS U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u MmetunOyraaueH-1,3: ctpoenue, BaxHEHIMe
XUMHUYECKUE CBOICTBA (peakius MOJIMMEPU3AIIIN). [Tonyuyenue
CHUHTETUYECKOr0 KayuyKa 1 pE3HUHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKHH ps.
ALlETWIEH — TPOCTEMIIMN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHYECKHE  CBOMCTBAa  (peakuuu  TUIPUPOBAHUA,
raJIOreHUPOBAaHUS, TUAPATALMN, TOPEHUS ), IOJTYyUYEHUE U TPUMEHEHHE.

Apensl. ben3zoin: coctaB, cTpoeHue, GU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TrajoreHMpoBaHUS W HUTPOBAHHUS), NOJIyYEHHE M IPUMEHEHUE.
Tonyon: cocmas, cmpoenue, uzuueckue u XumuuecKue ceolcmeda (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), noJayuenue u npumeHnenue. TOKCHUHOCTb
apeHoB. ['eHeTnueckas CBs3b MEX]Y YIVIEBOJOPOAAMH, MPUHAICKAIUMU K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKHM YTIIEBOXOPOAOB. [IpHpOAHBIN Ta3 W IOIYyTHBIE
He(Tauble Ta3pl. HegTh u e€ npoucxoxaenue. CnocooOsl nepepadboTku HepTH:
NEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaJuTU4YeCKui), nmupoaus. IIpoaykTs
nepepabOTKM He(pTH, HMX TNPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KameHHbIl yroib U NpOAYKTHI €ro nepepadoTKH.

DKCHepUMEHTAIbHBIE METOJAbl W3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHHWE € O0pa3uaMy IUIaCTMAcC, KayuyyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptb» u  «VYTroap», MOJETUPOBAHHE MOJIEKYJ  YTJEBOJOPOJIOB U



raJIOr€HONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKOW padOThl: IOIYy4YEHUE
STUJICHA U U3YUYE€HUE €0 CBOWCTB.

Pacuérnsle 3anaun.

Boluucnenuss 1mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEaKUMH IO HW3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WJIM IMPOJYKTOB
peakiun).

Kucnopoacoaep:xanue oprannyecKue coeinHeHUs

[IpenenbHble OJHOATOMHBIE CIHUPTHL. METAaHOA W 3TAHOJ: CTPOCHHE,
¢u3znueckrue M XUMHUYECKHE CBOMCTBA (pEaklUMM C aKTUBHBIMU METaJJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NMPUMEHEHHE. BOJOpOIHbBIE CBS3H MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBUE MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YEeJIOBEKA.

MHoroaToMHble CHHUPTHI. ODTWICHIVIMKOJIb W TJIMIEPUH: CTPOCHHUE,
¢u3znueckre M XHUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBHE CO IIEJIOYHBIMU
MeTalJlaMH, KaueCTBEHHAsl peaklusi Ha MHOIOaTOMHbIE cUpThl). [leficTBue Ha
opraHusM yenoBeka. [[pumeHeHnune rmuueprHa U 3TUIICHTJIMKOJIS.

@deHoJI: CTPOCHHE MOJIEKYJIbl, (DU3UYECKHE M XUMHUYECKHE CBOMNCTBA.
TokcuunocTs penosna. [Ipumenenue enoa.

Anbaeruabl U kemonvl. Dopmanbieruj, aneTalbICTUI: CTPOCHHUE,
(du3nueckre U XMMHUYECKUE CBOWCTBA (PEAKLMU OKHUCIICHHSI 1 BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIUH), TIOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieTbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas H
YKCYCHasi KUCJIOThL: CTPOEHHUE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mme I Kjacca KUCJIOT, peakuus JTepuPUKALMM), T[OIyYEeHUE U
npuMeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCIOTHI KaK MPEICTABUTENN BBICIINX
KapOOHOBBIX KHUCJIOT. MbUla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, X
MOIOILIEE IEHCTBHE.

CrnoxHble 3(Hpbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupsl. [wapomus xupoB. IlpumeHeHue Kupos.
buonoruueckas posib )KUpPOB.

YrneBoawl: coctaB, Kiaccupukanus yrieBogoB (MOHO-, 1U- U
nonucaxapunbl). [roko3a — mnpocTeduié MoHOcaxapujl: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom Meau(Il), okucienne ammuadHbIiM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAXOXKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ouosornueckas posb. Dorocunre3. GpykTo3a Kak U30MEP TIHOKO3HI.

Kpaxman u nemironosa kak npupojinbie noaumMepsl. CTpoeHue Kpaxmaiia u
HEeJUTI0JI03bl.  PU3NYecKne M XMMHYECKHME CBOMCTBAa Kpaxmaja (THApOJIH3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
IpoBe/iIeHHEe, HAOIIOIEHNE U OMUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLMN OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJCHCTBUE TIIMIIEpUHA C
ruapokcugom Menu(Il)), ampaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) u runpoxcumom menu(Il), B3aumojmelicTBue Kpaxmana C
MOJIOM), TPOBEJACHHE MPAKTUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaun.

Boluucnenuss 1mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM HNPOAYKTa PEaKUHH IO HW3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WJIM IMPOJYKTOB
peakiun).

A3oTcoaeprkaliue OpraHMuecKue CoeIMHEHNUS.

AMHHOKHCIIOTBI ~ Kak  aM(OTEpHbIE  OPraHUYECKUE  COEIUHEHHS.
®duznyeckue U XMMHUYECKUE CBOWCTBA aMUHOKHUCIOT (Ha MpUMEpe IIIMIMHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTubl.

benku kak nmpupoJHbIE BBICOKOMOJIEKYJIIpHBIE coequHeHus. llepBuunas,
BTOpPUYHAsA U TPETUYHAs CTPYKTypa OEKOB. XMMHUYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHbIE pEaKIIMU Ha OEJIKH.

DKCHepUMEHTAIbHBIE METOJAbl HM3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
HAOJIIOICHUE M OINMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: JIEHATypalus OeIKoB
IIPU HArpeBaHUU, IBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMoJIeKyIsIpHbIE COeUHEHU S

OCHOBHBIE  TOHSATHS XMUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHUM:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSA
MoJIeKyJisipHass Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHUI — OJIMMEPU3aLIUs U MTOJTMKOHICHCALIMSL.

DKCHepUMEHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHWE ¢ oOpa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
miacTMacc, KayuyyKoB.

MexnpeaMeTHbIE CBS3H.

Peasmszannss MeXNpeIMETHBIX CBA3EH NPU H3YYEHHM OPraHUYECKOMN
xumun B 10 kjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHME Kak OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATHUMA, TaK M IMOHSATUH, SBISIOLIUXCS CHUCTEMHBIMU
JUTSL OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0muMe ecTeCTBEHHO-HAy4YHbIE€ [MOHATHUSA: SIBJIEHWE, HAay4yHbId (haKT,
TUI0TE3a, 3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiacCU(pUKALMs, MEPUOJUYHOCTD,
HAOJII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIINPOBAHUE.

®dusuka: Marepusi, DSHEpPrus, Macca, aToM, DJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKUE BEIUYHUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, ouocdepa, oOMEH BEHIECTB B OpraHuU3ME,
(doTOCHHTE3, OMOJIOTMYECKM AKTUBHBIE BellecTBa (O€IKH, YIIEBOIbI, KUPBI,
(hepMeHTHI).

['eorpadusi: MuHepasbl, TOpPHBIE MOPOJbI, IOJIE3HbIE HCKONAeMbIE,
TOIUIMBO, PECYPCHI.

TexHonOorus: MUIIEBbIE NPOIYKThI, OCHOBBI PalMOHAIBHOTO IUTAHUA,
MOIOUIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETUYECKUE NpenapaThbl, MaTepuabl
U3 UCKYCCTBEHHBIX M CUHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPT'TAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XWMHUYECKUM DJIEMEHT. ATOM. Sapo aroma, W30TOIBI. DJIEKTPOHHAS
0001104Ka. DHEPreTUYECKUEe YPOBHHU, TOAYPOBHU. ATOMHbBIE OpOUTANH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHUs IEKTPOHOB O OpOUTAISIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOHPUTYpALUsi aTOMOB.

[lepnognuecknii 3akoH u llepuonmueckas cucremMa XHMHYECKHX
anementoB JI. WM. MenneneeBa. CBfA3b NEPUOAMYECKOTO 3aKOHA W



[lepmognueckont cucrembl xumuyeckux a3yemeHToB [[. WM. MenneneeBa c¢
COBPEMEHHOW TEOpHEN CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKUX 3JEMEHTOB M 00pa3yeMbIX MMHU MPOCTBIX MU CIOKHBIX
BEIIECTB [0 TpynnaM M MEpPHOJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKash CBSI3b. BUIbl XHMUYECKON CBA3U
(KOBaJICHTHAsI HETIOJISIPHAS U MOJISIpHAsi, MOHHAsA, MeTaJIn4yeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJIEHTHOM XHUMHYECKOM CBs3U (OOMEHHBIM U JIOHOPHO-
akuentopHslii). Bogopoanas cBsi3b. BaleHTHOCTh. DJIEKTPOOTPULIATEIBHOCTD.
Crenenpb okucneHus. MoHbI: KATUOHBI U aHUOHBI.

BemecTtBa MOJIEKYNSIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [UIBl  KPUCTAIMYECKHX  PEIIETOK.
3aBUCHUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKU.

[TonsitTue o nucnepcHeIX cucreMax. MICTUHHBIE M KOJIJIOMJIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.

Knaccudukanuss ~ HEOpraHMYECKUX  COEAMHEHMIA. Homenknarypa
HEOPraHMYECKNUX BEIIECTB. [ eHeTHuecKas CBA3b HEOPraHWYECKUX BEIIECTB,
INPUHAUIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumnueckass peakuus. Krnaccupukamuss XUMHUYECKHX peakluil B
HEOPraHUYECKOW U OPraHUYECKOW XMMHUU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB,
3aKOH COXPaHEHHUsI U MPEBPALICHUS SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3JIMYHBIX  (PaKTOPOB.
OOpartumble peakuuu. XUMHUYECKOe paBHOBecue. DakTopbl, BIUSIOIIME HA
COCTOsIHME XUMHUYeCKoro paBHoBecus. [Ipunnun Jle [latense.

Onektponutuyeckas auccouuanus. CuiibHble M CHa0ble AJIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCAs, HEUTPAJIbHAs, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHepUMEHTAIbHBIE METOJAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLECHUN:
nemoHcTpauus tabmun «llepruoguyeckas cuctemMa XMMHYECKUX 31eMeHTOB /1.
N. MenpeneeBa», n3yuyeHue Mojiesiell KpUCTAJUTMUECKUX PEIIETOK, HAOMI0IeHHE
U OINHMCAaHUE JIEMOHCTPAILIMOHHBIX M JIA0OPATOPHBIX OMNBITOB (Pa3joKEHHE
IIEPOKCHJIa BOJOPOAA B MPUCYTCTBHUM KaTaau3aTropa, OIPEACIECHUE CPEIbl
pacTBOpPOB BEILIECTB € NOMOIIBI YHUBEPCAJIBHOIO HWHIAMKATOPA, PEAKLIHUU
MOHHOTO OOMEHa), MPOBEJACHHUE MPAKTUYECKON padoThl «BiusiHuEe pa3iuYHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOW PEAKLIUN.

Pacuérnble 3anaun.

Pacuétel 1O ypaBHEHMSM XHUMHUYECKUMX pEaklUHuid, B TOM YHCIIE
TEPMOXUMUYECKHE PACUETHI, PACUETHI C MCIOJIb30BAHUEM IMOHATUS «MACCOBAS
JIOJISI BELIECTBA.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxkenne HemerauoB B Ilepuogmyeckon cucreme
xumuueckux snemeHToB JI. V. MenpeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
duznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha HpHUMeEpe
KHCJIOpO/a, cephbl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docthopa, yriepoga U KpEeMHHS]) U UX  COEOUHEHHM  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOJHBIX COCTUHEHUN).

[IpuMeHeHne Ba)XHENIIMX HEMETAINIOB U UX COCUHEHHUI.

Merannel. [lomoxenne metaiutoB B [leproanyeckoit cucteMe XUMUYECKAX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHMS BJIEKTPOHHBIX



000104eKk aToMOB MeTasuioB. O6mue pusznueckue cpoiictBa MetamioB. CruiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUI PAJ HAIIPSHKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METANIOB (HATpUM, Kalui, KalabIUi,
MarHui, aTlOMUHUHN, IIMHK, XPOM, KeJI€30, MEJIb) U UX COCIUHCHUH.

OO6mmume crocoObl MONy4eHus] MeTaJUIOB. [IpuMeHenne MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB U UX MPEBPAILCHUI:
U3yYeHHUE KOJIEKIMH «MeTamibl U CIUIaBbl», 00pa3LoB HEMETAIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1ay, HAOJIOJICHUE U ONUCAHHE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOJCHCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpaMM KHUCJIOT M IIEJI0OYeH, KAYEeCTBEHHBbIC pEaKIMU Ha KaTHOHBI
METAJJIOB).

Pacuérnsle 3anaun.

Pacuétsl Mmacchl BeniecTBa uiu 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WM OOBbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEILECTB,
pacu€rbl mMacchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUU, €CIU
OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KU3Hb

Ponp xuMuu B o0ecreueHnu SKOJOTUUECKOM, YHEPTeTUYECKON U MTUIIEBOM
0€30MacCHOCTH, pa3BUTUU MeAulMHBL. [[OHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIIAX MPOMBIIUICHHOTO
MOJIYYEHUS BAXKHEUIIIUX BEIIECTB.

UenoBek B MUpe BEIIECTB U MATEPUATIOB: BAXKHEHUIIINE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBbIE MaTepuajbl, Kpacku, CTEKJIO, KepamukKa,
MaTtepualbl JJisl JJICKTPOHUKHU, HAHOMAaTEpHUalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMusl U 370pOBbE YEJIOBEKA: MpaBWJIa HCIOJIL30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE30MACHOrO HCIOJb30BAaHUS NPEnapaTroB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzaumss MeXnpeaMETHBIX CBSI3éM MpU  HU3ydyeHUH oOwmed u
HEOpraHW4ecKorW Xumuu B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HUCIOJIb30BAHUE
KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U TOHATUM, SBIISIFOLIUXCS
CHUCTEMHBIMU JIJI OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIC MTOHSATHUS: HAY4YHBIN (DaKT, rUmoTe3a, 3aK0H,
TEOpHUs, AaHaJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®usuka: mMarepus, SHEPTHs, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJIEKYJia, HHEPreTUYECKUN YpPOBEHb,
BELIECTBO, TEJIO, O0BEM, arperaTHo€ COCTOSHME BEUIECTBA, (PU3NUYECKue
BEJIMYMHBI U €UHUILIBI UX U3MEPEHHUS, CKOPOCTh.

buonorusa: kinerka, opraHu3M, -JKocucTeMa, Ouocdepa, Makpo- H
MUKPOSJIEMEHTbBI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHbIE TMOPOJIbI, TOJIE3HBIE HCKOMAeMBbIE,
TOIUIMBO, PECYPCHI.

TexHomnorus: XUMHUYCCKas1 IMPOMBINIJICHHOCTD, MCTAJIyprus,
IMpOn3BOACTBO CTPOUTCIIbHBIX MaTcpualioB, CEILCKOXO03S1CTBEHHOE
IMpoOn3BOACTBO, nuIeBas IMPOMBINIJICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaH

IMPOMBIIIJICHHOCTb, IIPONU3BOJACTBO KOCMCTHUUYCCKUX IIPCIIapPaTOB, IMPOMU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpualioB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110
XM  HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMUS K peE3yJibTaTaM OCBOEHUS
00yyaroImMUMHUCs MPOTpaMM CpeaHero oOiero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM M MpeaMeTHbIM). HayuHo-meToguueckoil OCHOBOW ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTATOB OCBOCHHS IPOrPAMM CPEIHETO OOLIETO
00pa30BaHMUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-IEATENLHOCTHBIM IMOJXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeIMeTa « XHMHs» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUsl BbIJICICHBI CICAYIOIINE COCTABISIONINE:

OCO3HaHWe O0YyYarOUIUMHUCS POCCUHCKOM TIpa)KJaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHHX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAYyKH
XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOLIMXCS PYKOBOJICTBOBATHCS B CBOEU
JEeSATENbHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYILIUMH 1€JIOCTHOM
CUCTEME XMMHYECKOT0 00pa3oBaHus;

HaJIMYME TMPABOCO3HAHUS DHKOJIOTMYECKOW KYyJIbTYphl H CHOCOOHOCTH
CTaBUTb LEJIU U CTPOUTH )KM3HEHHBIE MJIaHBbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTUTalTCs B
€IMHCTBE YYEOHOM M BOCIUTATEIBHON JEATENBHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU U UJealaMHi POCCUIICKOT0 IPaKJaHCKOI0 00I1IeCTBa, MPUHATHIMU B
oOLIecTBE HOpMaMH U IPABUJIAMH MOBEIECHHUSI, CIIOCOOCTBYIOIIMMH IpoLeccaM
CaMOINO3HAHUs, CaMOPa3BUTHS W HPABCTBEHHOIO CTAHOBJIEHUS JMYHOCTU
00yyYaroImmxcsl.

JIM4HOCTHBIE pPE3yJIbTAThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHON M MPAKTUYECKOM NEeATEIbHOCTH
oOyyJaronuxcs o peaju3aluy TPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCIIE
B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHWsl  OOy4YalOMIMMHCS  CBOMX  KOHCTUTYLMOHHBIX TMpaB U
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY M NPABONOPAJIKY;

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATENBHOCTH MNPU CO3JAAHHUH
y4€OHBIX MPOEKTOB, PEILICHNN YY€OHBIX U MO3HABATENIbHBIX 33]1a4, BHIITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHMMATh M NPUHUMAaThb MOTHBBI, HAMEPEHHUS, JIOTUKY HU
apryMEeHTBI IPYTUX MPU aHATU3€ Pa3INYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) MaTPHOTHUYECKOIr0 BOCIIMTAHUS

LHEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIAUI0
OTE€UYCCTBECHHOMN XUMUMU;

YBaXEHUSI K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
IPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUXKEHUS HAYKU €CTh PE3yJbTaT



JUIMTEJIbHBIX ~HAOJIOJCHHUM, KPOMOTIMBBIX HKCIEPUMEHTAJIbHBIX IIOUCKOB,
NOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECa W MO3HABaTEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3ze  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHMSIX  COBPEMEHHOM
OTE€UYCCTBECHHON XUMUM;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 TIOBEICHHUS;

CHIOCOOHOCTH ~ OLIEHMBaTh CHUTyallUH, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIEC PEILIECHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHUE U MOCTYIKHU CBOMX TOBApPHUIIEH C
NO3ULMKA HPABCTBEHHBIX WU MPABOBBIX HOPM M OCO3HAHUE IOCIEACTBHM ITHX
MOCTYIIKOB;

4) dpopMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHUMaHUS LEHHOCTEH 3J0poBOro M 0Oe3omacHoro oOpa3a KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOLUEHUSI K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

coOJitoficHUsT MpaBwil 0€30MacHOTO OOpallleHUs] C BEIIECTBAMU B OBITY,
IIOBCETHEBHOM )KM3HU U B TPYJOBOM JEATEIBHOCTH;

NOHUMaHUSl LIEHHOCTU TMPAaBUJ HHJMBHUIYAIbHOTO U KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYalMsX, YTPOXKAIOLIUX 3/I0POBbI0 M KU3HU
JIIOJICH;

OCO3HAHUSl  MOCJIEACTBMM M HENpUSATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOieHus aJlKorosisi, HAPKOTUKOB, KypEeHUs);

5) Tpya0BOrO BOCIMTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUECKOW W JAPYrMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUYECKUX 3a]ad
COIMAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpECca K MPaKTUYECKOMY HM3YYEHHMIO Mpodeccuil pa3inuyHOro poja, B
TOM YHCJIE HA OCHOBE NIPUMEHEHHUS MTPEAMETHBIX 3HAHUN 110 XUMHUH;

yBaXEHUS K Tpydy, JIOAAM Tpylda M pe3yjpTaTaM TpyAOBOU
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBUAYAJIbHON TPAeKTOPHUU
oOpazoBaHus, Oyayiiel npodeccun U peaausaluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U IoTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11eJ1eCO00Pa3HOr0 OTHOIIEHUS] K MPHUPOAE, KaK MCTOUHUKY
CYyIIECTBOBAaHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS MI00AJIBHOrO XapakTepa SKOJOTMYECKUX MpOoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOTHON U COLUATBLHOU CPEAbL;

OCO3HaHUsl HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU s
pelIeHs: BONPOCOB PALIMOHATIBHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
IPUPOAHON Cpejie, YMEHUS MPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKUE
NOCJIECTBUA MPEANPUHUMAEMbIX AEHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMg  Pa3BUTOTO  HAKOJIOTMYECKOTO  MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpbl, OIbITa AESITEIBHOCTU SKOJOTMYECKOM HaIlpaBIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBATBCSI UMM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON



NpaKkTUKE, CHOCOOHOCTU W YMEHHUSI AaKTHUBHO TMPOTUBOCTOSATH WJICOJIOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU,

NOHUMAHUS CHeUU(PUKM XUMUM KaK HayKd, OCO3HaHHMS €€ poiau B
GbopMUPOBaHUU PALMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IETOCTHOTO
npeACTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOoOJIeM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B OCO0OM 3HAYMMOCTH XHUMHUHU [UJIsi COBPEMEHHOMU
IMBWIK3ALUA: B €€ T'YMaHUCTUYECKOW HAMPaBJICHHOCTH U BAXKHOW POJIU B
CO3/JaHUM HOBOW 0a3bl MaTepuaqbHOW KYJIbTYPhl, PEIICHUH TI00AIbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPTrEeTUUECKOM,
NUIIEBOM M DIKOJOTMYECKON O€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecreyeHnn yCI0BHI YCHEIHOIO TPyAa U SKOJIOTHYECKH KOM(POPTHOMN KU3HH
Ka)kJI0TO WICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: TMOHMMAHUS CYIIHOCTH METOOB
MO3HAHUS, HUCMOJb3YeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOIb30BaTh TOJIydyaeMble 3HAHUS ISl aHain3a W OOBSICHEHUS SIBJICHUU
OKPY>Kalolero MUpa M MPOUCXOMSIIMX B HEM HM3MEHEHUH, YMEHHS JeJaTh
000CHOBaHHBIE 3aKJIIOYEHUSI HAa OCHOBE HAY4YHbIX (DAKTOB U HMEIOLIUXCS
JAHHBIX C [EJIbIO MOJTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Mpo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEILCKON NESITENHbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHNI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHHM C )KU3HECHHBIMU NTOTPEOHOCTIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpyJa B pas3uuHbiX  cdepax
npoQeCCUOHANILHON JIEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3ybTaThl OCBOCHUSI y4e€OHOro mpeamera «XUMUs»
Ha YPOBHE CpEIHEro 00I1Iero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble a1 (GOPMHPOBAHUA  MHUPOBO33pPEHHUST  OOyYaroIIMXcs
MEXIUCUUTUIMHAPHbBIE (MexXnpeaMeTHBbIE) oOlIeHAYYHbIE NOHSATHA,
OTpa)karollue IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CcHEU(UKY METO/IOB
MO3HAHUA, HCMOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BELIECTBO,
SHEpPrusd, SIBJICHHE, MPOLECC, CUCTEMa, Hay4yHbId (akT, NPUHIUI, TUIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHSs, HCCIEeJOBaHHE, HaOJ0JIeHHe, HU3MEpEeHHE,
AKCIIEPUMEHT U JPYyTHe);

YHUBEPCAJIbHBIE y4eOHbIe JNENCTBUS (mo3HaBaTeNbHbIE,
KOMMYHUKATUBHbIE, pEryJSATUBHbIE), oOecrneunBamonye (HopMUpOBaHUE
(GyHKIMOHAIBHOM IPAMOTHOCTH M COLIMATIbHON KOMIETEHIIMU 00yYaronnxcs;

CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIe IeUCTBUS B TO3HABATEIBLHON U COLMATILHOM MPAKTHKE.



MeranpeaMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU M  PETYISTUBHBIMU
JNEHCTBUSMHU.

OBiageHne  yHHBepPCAJIbHBIMH  Y4YeOHBIMH  NO3HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JOrMYecKHUe 1eiiCTBHUS:

CaMOCTOATENBbHO  (OopMyJIMpoBaTh M aKTyalIM3UpoOBaTh MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeaeNsITh LENu JEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPHUTEpUU HX
JNOCTH)KEHHUS, COOTHOCHUTHb pE3YyJbTaThl JESITEIbHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCI0JIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JTOTUYECKOTO MBIIIICHUS —
BBIICJIATh XapaKTepHbIE MPU3HAKUA MOHATUI U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHUS OTAEIIbHBIX (PAaKTOB
U SIBJICHUI;

BbIOMpAaTh OCHOBAaHUA M KPUTEPUM i KilacCU(pUKAILMK BEUIECTB U
XUMHUYECKUX PEaKIUK;

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3U MEXJY HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JECIYKTUBHBIC, IO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

OPUMEHATh B MpPOLECCe IO3HAHUS, HCHOJb3yEMbIE B  XUMUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIE€NIH, MPeoOpa3oBbIBaTh  MOJIEIbHBIC
OPEICTAaBICHUS — XUMUYECKUA 3HAaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas
dopMyrna, ypaBHEHHE XHMMHYECKOM pEaKUMW — TMpPU PEHICHUH Y4eOHBIX
NO3HABATEJbHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSTh Ha3BaHHBIE MOJEIIbHbBIC
IPEICTaBIICHUS ISl BBISBICHHS XapaKTEPHBIX MPU3HAKOB M3Y4YaeMbIX BEILECTB
Y XUMHYECKUX PEaKIUH.

2) 0a3oBbIe McCiIeI0BaTEeIbCKUE 1eHCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOI'O MO3HAHUS BELIECTB U XUMHUYECKHUX
peaKkuui;

dopMynupoBaTh LEIM M 33Ja4yd  UCCIEAOBAaHMS, HUCIOJIb30BaTh
NIOCTABJICHHBIE M CAMOCTOATENIBHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUSA U OCHOBBI I ()OPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

BJAJETh HAaBBIKAMU CaMOCTOSITEJIbHOIO IIJIAHUPOBAHUS M MPOBEICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHUs HAOJI0AATh 3a
XOJIOM  MpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0  pe3ysbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yNbTaTOB UCCIAEAOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAEIIaHHON
pabore;

npuOOpeTaTb OMNBIT YYEHUYECKOW HCCIEN0BATENbCKOM M IPOEKTHOU
JESATENbHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
NOMCKY METOJOB PELICHUS MPAKTUYECKHX 3aJlay, NMPUMEHEHHIO pPAa3JIHYHbIX
METO/IOB [TO3HAHHUS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PANIMYHBIX HCTOYHHMKAX HHQoOpMauuu (Hay4dHO-
NoMmyJsipHasl JIMTepaTypa XUMHUYECKOrO COAEpPKaHUs, CIPABOYHBIE IMOCOOHS,
pecypcbl MHTEpHeTa), aHAIM3UPOBAaTh HHPOPMALIMIO Pa3IMYHbIX BUJOB U (popM



NpEACTaBIICHUs,  KPUTHYECKHM  OLEHMBaTh €€  JOCTOBEPHOCTb  H
HENPOTUBOPEUYHBOCTb;

(bopMyIMpOBaTh 3aLIPOCHI U IPUMEHSTh PA3JIMYHbIE METOIbI IPU MOUCKE U
orOope HHPOpMALMH, HEOOXOAUMOMN MJid BBINOJIHEHUS Y4YEOHBIX 3ajad
OITPENICIIEHHOTrO TUIIA;

npUOOpETaTh OMBIT MUCHOJIB30BAHMS MH(DPOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJIbHYIO (OpMY MPEICTaBICHUS
uH(popmaluu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyecTBE CpEACTBA Mpu padoTe ¢
XUMHUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTUYeCcKue) 3HAKM M CHMBOJBI,  (GopMyibl,  aOOpeBHATYpBHI,
HOMEHKJIATypYy;

UCIIOJIb30BaTh M MPEeOoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HarJIJHOCTH.

OByageHne yHMBepPCAIbHBIMA KOMMYHUKATHBHBIMY 1eiCTBUSIMH

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY OOCYX/IaeMOM TeMbl B XOJ€ Juajora
U/WIN JUCKYCCUH, BBICKa3bIBaThb WAEH, (OPMYIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEII0KEHHOH 3a1a4H;

BBICTYIIATh C MPE3EHTAlUUEN Pe3ybTaTOB IMO3HABATEIBHOU JIEATEIBHOCTH,
NOJIYYEHHBIX CaMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIpH
BBINIOJIHEHUHM XMMHUYECKOIO 3KCHEPUMEHTa, NPAKTUYECKON paboThl MO
UCCJIEIOBAaHUIO CBOMCTB M3y4aeMbIX BELIECTB, peain3alii y4eOHOro NpoeKTa u
(opMyIMpOBaTh BBHIBOBI MO pE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COrJIacoBaHMs MO3ULUI B X0J1€ 00CY X ACHHUS 1 OOMEHA MHEHUSMH.

OgyajieHNe YHHBEPCAJIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO
NEeSTENbHOCTb, OINpeAesis €€ Ledd W 3aJadd, KOHTPOJUPOBaThb M IO MeEpe
HEOOXOIUMOCTH KOPPEKTUPOBATH MPEIaraéMblii aJlrOPUTM ACUCTBUH NpH
BBINIOJIHEHUN YYE€OHBIX M HCCIEAOBATENbCKUX 3a/Jady, BbIOMpaTh Hauboiee
3¢ (exTuBHBI CHOCOO0 MX pElIeHHs] ¢ Y4ETOM MOJYYEHHS] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKLIUIX;

OCYIIECTBIISATh ~ CAMOKOHTPOJb  CBOEM  JIE€ATENBHOCTH HAa  OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenMetHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUSD)
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O XHUMHYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHUU B TO3HAHWUU SIBICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W KyJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOMW ISl PEHICHUS MPAKTHYECKHUX
3a/1a4 ¥ SKOJIOTMYECKHU OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOM XHMMHUYECKHX 3HAHWUW, KOTOpAas  BKIIKOYAET:
OCHOBOIMOJIATAIONINE MOHATUS (XUMUYECKUI D3JIEMEHT, aTOM, 3JIEKTPOHHAs
000J0UKa aToMa, MOJIEKyJda, BaJEHTHOCTh, JJIEKTPOOTPUILIATEIBHOCTD,



XUMUYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpaLEHHAs),
MOJIb, MOJISIpHAasE — Macca, MOJSPHBIA  OOBEM,  YIJIEPOJHBIA  CKEJET,
(yHKUMOHANbHAS TpyNNa, pajuKan, H30MEpPHs, HU30MEpPbI, TOMOJOTHYECKUN
psil, TOMOJIOTH, YTJI€BOJOPOJbI, KUCIOPOA M a30TCOAEPKAIUE COEIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHNUS);
TEOPUU U 3aKOHBI (TEOpHUsI CTPOEHUsI Oprannueckux BemiectB A. M. Bytneposa,
3aKOH COXPaHEHHs MACChl BEUIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA, JIeKallue B OCHOBE TIOHHMAaHMS
OPUYUHHOCTH U CHCTEMHOCTH XHUMHYECKHX SIBICHHH, (DaKTOJOTHMYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJIYYEHHH U OE€30MaCHOM HCIIOIb30BaHUU
BKHEUIINX OpPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOW AESATEIBHOCTU
YEJI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUI BBISABJIATh XapaKTEPHbIE MTPU3HAKKU MOHATHM,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIHUE MOHITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U IPEBPAILEHNUN OPraHUYECKUX COECIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
COCTABJICHHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpALIEHHON)
(GopMya OpPraHMYECKMX BEIIECTB W ypPaBHEHUH XHMHUYECKHX pEaKLUi,
U3TrOTABJIMBATH MOJEIIA MOJIEKYJ OPraHUYECKUX BEUIECTB JUIsl MIUTFOCTPALIUU MX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIUBATH IPUHAIJIEKHOCTD U3yUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTAaBY M CTPOEHUIO K OINpPEACTIEHHOMY
KJIacCy/Tpynne coeauHeHul (YriaeBOAOPOJIbl, KUCIOPOJI W a30TCOAEpXKalIHe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS), JaBaTh MM Ha3BaHUS IIO
cucrematudyeckoil Homenknatype (IUPAC), a Takxe nNpUBOIUTh TPUBUAIBHBIE
Ha3BaHMUsS OTJEJbHBIX OPraHUYECKUX BELIECTB (3THIIECH, MPOIMJIIEH, al€THIICH,
STUJICHIJIMKOb, TTMUEPHUH, (PeHOI, (popManbaeru, aueTaibIeru, MypaBbHHAas
KHCIIOTa, YKCYyCHasi KHCIJIOTa, OJICMHOBAas KHCJIOTa, CTEapUHOBAsl KHCIIOTA,
[II0K03a, GPYKTO3a, Kpaxmal, eJIJII0J103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHMSI ONPENENSATh BUIbl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCUHEHUSAX (OJUHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHSI NMPUMEHATH MOJOKEHHUSI TEOPUHU CTPOEHUS
opranuveckux BemectB A. M. bymiepoBa i OOBSICHEHUS 3aBHCHUMOCTHU
CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MAacChl
BELIECTB;

c(OpMHPOBAHHOCTh YMEHHMH XapaKTepu3oBaTb COCTaB, CTPOEHHE,
(du3nueckre U XMMHYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTENEH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, MPONUJICH, aleTUIIEH,
Oyranuen-1,3, metunoyranuen-1,3, 6eH30J1, METAHOJI, STAHOJ, STHJICHTJIUKOJIb,
[JIMLEPUH, (EHOJI, alleTalIb/IETU, MypaBbUHAsA U YKCYyCHasl KUCJIOTHI, IIIHOKO3a,
Kpaxmay,  ULeJUII0JIO3a,  aMUHOYKCYCHas  KHUCJOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUI C UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YIJIEBOJIOPOJIHOTO ChIpbs (HE(PTh, NPUPOJHBIA Ta3, Yyroiab), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOTO BEIIECTBA WK NPOAYKTa
peaklUMH MO HW3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJIHOIO W3 HCXOAHBIX
BELIECTB WM NPOAYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHHU BJIAJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4YHOr'0 MO3HAHUS, UCTIOIb3YEMBIX B XUMHUH MTPU U3YUYEHUU BEILECTB
U XHMHYECKMX  sIBJIeHMH  (HaOJmoJeHue, M3MEpEeHue, SKCIEPUMEHT,
MOJIETMPOBAHUE), HCIOJb30BATh CUCTEMHBIE XMMHYECKHE 3HAHMS I
OPUHATHS PEHICHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C
BELIECTBAMHU U UX IPUMEHEHHUEM;

c(OpMHPOBAHHOCTh ~ YMEHHMM  COOJIONAaTh  TpaBWia  IOJIb30BaHUSA
XUMHUYECKON MOCyJoi M J1TabopaTOpHbIM O0OpYJOBaHUEM, a TaKKE IpaBuia
oOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATh XUMUYECKUN
JKCIIEPUMEHT (IIPEBpAILCHUS OPraHUYECKHX BEIIECTB IPU HArpeBaHUM,
NOJIy4EHHE JTHJIEHa M M3YYEHHE €ro CBOWCTB, KAayECTBEHHBbIE peaKUuu
OpraHUYeCKUX BEUIECTB, JCHATypalusi OEJIIKOB NpU HarpeBaHUU, ILIBETHBIC
peakuuu OEIKOB) B COOTBETCTBUU C MPAaBUJIAMU TEXHUKH O€30MAaCHOCTH IPHU
oOpalieH ¢ BELECTBaMHU M JIA0OPATOPHBIM OOOpPYAOBAHUEM, IPEICTABIATH
pe3ynbTaThl XHMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX peakuuid W (HOPMYJIUPOBATh BBIBOJBI HA OCHOBE ATHX
pe3ynbTaToB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOU
uH(popmaiuu, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBUiia  IKOJIOTUYECKH
1eJ1eCO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UENISAX
COXpaHEHUsI CBOETO 370POBbS U OKPY>KAIOLIEl NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTh BO3/JCHCTBUS HA JKMBbIE OPraHU3MBbI ONPEIEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMbica nokazarens [TK, noscHsaTe Ha npuMepax crnocoObl
YMEHBIIEHUS! U NPEIOTBPAILECHHUsS] MX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIsl 00Y4aroIIMUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSAMM 37J0POBbS: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEILECTB U
XUMUYECKHUX SIBJICHUMU;

JUISL CHENbIX W CHA0OBHUIAAIIMX OOYyYarolIMXCsl: YMEHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaiing ngns  3anucu
XUMUYECKUX (HOPMYIIL.

11 KVIACC

[IpenmeTHble pe3yibTaThl OCBOEHHUs Kypca «OOmias U HeopraHuyeckas
XUMUSDH OTPakKaloT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIU XHMMHM B TO3HAHUU SIBICHUMN
npuposibl, B (OPMUPOBAHUM MBIIUICHUST U  KYJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPAaMOTHOCTU, HEOOXOAMMOU sl PEIICHUS] MPAKTUYECKUX
3aJ1ad4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOW XHMMHUYECKMX 3HaHHMM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIONINE MOHATHUS (XMMUYECKUH 3JIEMEHT, aToM, M30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJICHTHAs, UOHHAsI, METAJNIMUECKasi, BOJIOPOJIHASI), KpUCTANINUECKas



pemeéTKa, TUIbl XUMUYECKUX PEAKLINMI, PACTBOP, AJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAS] TUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakluuy, XUMUYECKOE PAaBHOBECUE); TEOPUH M 3aKOHBI (TEOpPHUs
3JIEKTPOJIMTUYECKON Aucconunanuu, nepuoauueckui 3akon [{. . Menneneena,
3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHECHHMS W IPEBpALICHUS
SHEPIrUu MPU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKNE 3HAHMSA, JIeKAlIMe B OCHOBE NOHUMAaHHUS
OPUYUHHOCTH U CHCTEMHOCTH XHUMHYECKHX SIBICHHH, (DaKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJIYYEHHH U OE€30MaCHOM HCIIOIb30BaHUU
BKHEUIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTHUYECKOW AESATEIbHOCTU
YEJIO0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISABIATh XapaKTEPHbIE MPU3HAKKU MOHATHM,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HMCIOJIB30BATh COOTBETCTBYIOLIWE ITOHSATHS
IIPU ONMCAaHWN HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

c(OpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIs
cocTaBieHHs] (OpMYJ BEUIECTB M ypPaBHEHUH XMMHUYECKUX PpEaKIIHil,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OTJIEJIbHBIX HEOPTAaHUYECKHUX BEIIECTB (YrapHbli ras, yrieKuciablid ra3, aMMuakx,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTbh, IUTHEBASI COJA, IUPUT U APYTHE);

c(OpMHUPOBAHHOCTh YMEHUW OINpEAENATh BaJE€HTHOCTb U CTEIEHb
OKHCJICHHUSI XUMAYECKUX DJIEMEHTOB B COCIUHEHMSIX PA3JIUYHOIO COCTaBa, BHUJL
XUMUYECKON CBsI3UW (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCAMHEHNAX, THI KPUCTALIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA
(aToMHas1, MOJEKyJISIpHAs, HIOHHAs, METaJUIMYECKasi), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHU;

c(hOopMHPOBAHHOCTh yMEHUI yCTaHaBJINBAaTh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB 10 MX COCTaBY K ONPEAEIEHHOMY Kiaccy/rpymnie
COEIMHEHHH (TPOCThlE€ BELIECTBA — METaUIbl M HEMETallbl, OKCH/IbI,

OCHOBAaHMsI, KUCJIOThI, aM(OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI NEPHOJUYECKOTO 3aKOHA
JA. W. MenneneeBa W AEMOHCTPUPOBATh €r0  CHUCTEMATU3HPYIOILYIO,
OOBSICHUTEIBHYIO U IIPOTHOCTHYCCKYIO QYHKINH;

c(OpMHPOBAHHOCTh YMEHHMHM XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX d1eMeHTOB |—4 mnepuonos Ileproanyeckoil CHCTEMBI
xumuueckux snementoB JI. Y. MenpaeneeBa, ucnosib3ys MOHSATUSA «S-, p-, d-
AJIEKTPOHHBIE  OpOUTaIM»,  «IHEPreTUYECKHE  YPOBHU»,  OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBONCTB XUMHUYECKHUX JJIEMEHTOB U HUX
COEAMHEHNH MO nepuoaaMm u rpynnam llepuoandeckoi cucTteMbl XMMUYECKUX
anemenToB [l. 1. MeHnaeneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKHUX BELIECTB PAa3JIMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE N€HETUYECKOW CBSI3M MEXKIY HEOPTaHWMYECKUMHU
BELIECTBAMH C ITOMOILbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUA;

c(hOpMHUPOBAHHOCTh YMEHHUS KIACCU(PUUMPOBATh XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTABY pPearupyroulux BEIIECTB, TEIIIOBOMY
3 dekTy peakiuu, N3MEHEHUIO CTEIICHEN OKHUCIICHUS 2JIEMEHTOB, 00PaTUMOCTH
peaKklMK, YYaCTHIO KaTajau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABJISITH YPABHEHUS PEAKIMI pa3IMUHbIX
TUIIOB, TOJHBIE M COKpAlIEHHbIE YpaBHEHMs pEaklUMid HOHHOro OOMeEHa,
YUHUTBIBAsA YCIOBHSI, PU KOTOPBIX 3TU PEAKUUU UAYT 0 KOHIIA;



c(OpMUPOBAHHOCTh YMEHHUI MNPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHbIM COCTaB PAa3JIMYHBIX HEOPraHUYECKUX BEUIECTB, Paclo3HaBATh
ONBITHBIM  NYTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH PpPACKPBIBATH CYIIHOCTb OKHUCIHUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKUUA TOCPEACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OaJlaHca TUX peaKIuii;

c()OPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOM pEeakuuu OT pa3IMyHbIX (PAKTOPOB; XapakTep CMEIICHHS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JACHCTBUSA (IPUHIUI
Jle IllaTense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUS! CEPHOI KUCIIOThI, aMMHUaKa, a
TaK)xe CPOPMUPOBAHHOCTh MPEACTABICHUNA 00 OOIIMX HAYyYHBIX MPHUHIMIAX U
AKOJIOTMYECKUX MPOOIEMaX XMMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIICHHS C HUCIOIb30BAHUEM
MOHSTHUS «MAaccoBasi J10Ji BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOILLIEHUI ra30B
OpyU XUMHUYECKHX pEaKUUsAX, Macchl BelIeCTBa WM O0BbEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOrO 3((eKkTa peakuuu Ha OCHOBE
3aKOHOB COXPaHEHHUs MAacChl BELLIECTB, PEBPAILICHUS U COXPAaHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh ~ YMEHHMM  COOJIOJATh  TpaBWia  IOJIb30BaHUSA
XUMHUYECKON MOCyJ0ol M J1TabOpaTOpHBIM O0OpYJOBaHUEM, a TaKKe IpaBuia
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0kKEHUE NEPOKCUAA BOJIOPOa B IPUCYTCTBUM KaTaJIn3aTopa,
ONpeJeNieHue Cpelbl PacTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAIBHOIO
UHIMKATOpa, BIUSHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOU
peaklMM, peakiMd HOHHOro OOMEHAa, KaueCTBEHHbIE pEaKUuu Ha cyibQart-,
KapOOHAaT- W XJOPUA-aHMOHBI, HAa  KaTHUOH  aMMOHUS,  pEIICHHE
AKCIIEPUMEHTAJBHBIX 3afa4 1o Ttemam «Metamey u  «Hemertamnsy) B
COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MaCHOCTUM NpH OOpallleHuH ¢
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAHUEM, NPEICTABIATH PE3YJIbTAThI
XUMHUYECKOT0 AKCIIEPUMEHTa B (pOpME 3aluCH YPaBHEHH COOTBETCTBYIOLIUX
peakuuii 1 popMyJIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOU
KOMMYHUKauu, THTepHEeT U IpyTrHXx);

c(hOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBUiia  IKOJIOTUYECKH
1€JIeCO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UENISIX
COXpaHEHUsI CBOETO 370POBbS U OKPY>KAIOLIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHuMasi cmbicn  nokazatenss [IJIK, mnosicHATh Ha mnpumepax CrHocoObl
YMEHBIIEHUS! U TPEIOTBPAILCHUs] MX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIsl 00Y4aroIIMUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSAMM 37J0POBbS: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEILECTB U
XUMHYECKUX SIBJICHMUIA;



JUIS CIENBbIX W CJIA0OBUASIIMX OOYyYarolmMUXCsS: YMEHHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaiing pns  3anucu
XUMUYECKUX GOPMYIJIL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

HaunmeHnoBanue
pa3nesioB M TeM
NPOorpamMmbl

KoanuecTBo yacos

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE (HM(pPOBbIE)
o0pa3oBaTe/IbHbIE PeCypchl

Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XMMUM

1.1

[Ipeamer
OpraHNyYeCcKOn
xumuu. Teopus
CTPOEHUS
OpPTraHUYECKUX
coenuHeHu A. M.
bytnepoBa

Hroro no pazaeny

Pasnen 2. Yraesonopoasl

2.1

[Ipenenbubie
YTJIEBOIOPOABI —
aJIKaHbl

2.2

HenpenensHsbie
YTIIEBOAOPOABL:
AJIKEHBI,
aJIKaUECHBI,
AJIKUHBI

23

ApomMaruueckue




YTJIEBOIOPOIBI

[Ipuponusie
24 HUCTOYHUKHU 3 1
YTJIEBOJOPOJAOB H
ux nepepadoTka
Hroro no pazneny 13

Paznen 3. Kucsiopoacoaep:xamniue opranu

YE€CKHueE COCAMHCHUSA

3.1 Crnuptsl. deHon 3 0
AJpIeruael.
30 Kap6onoBsie 7 0
KHCIIOTHI.
Cnoxubie 3¢upbl
33 VYrneBoabl 3 2
Hroro no pazneny 13

Pasnen 4. Azorcoaepxkamm

€ OPraHnvdeCKue COCAMHECHUA

AMUHBL.
4.1 AMWHOKHCIOTBHI. 3 0
benkn
Hroro no pazaeny 3
Pa3nen 5. BeicOKOMOJIeKYJISIPHBIE COECAUHEHUS
ITmacTMmacchl.
5.1 2 0
Kayuyxn. Bonokna
Hroro no pazaeny 2




OBHLIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

34




11 KITACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumMeHoBaHnue
Ne (uu¢posbIe)
pa3iesioB H TEM KonTpoJbhbie IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE
NnporpaMmel padoThI padoThI
pecypcbl
Pa3pnen 1. TeopeTnueckune 0CHOBbI XUMHH
CTpoeHne aTOMOB.
ITepuoanueckuit
3aKOH U
[Tepuonuueckas
1.1 P 3 0
cucrema
XUMHYECKUX
anemenToB . U.
Meneneena
CrpoeHue BenecTna.
1.2 MHoroo6pa3ue 4 0
BEIIIECTB
XuMudeckue
1.3 6 1
peakiuu
1
Hroro no pazaeny 13
Paznen 2. Heoprannueckasi Xumusi
2.1 MeTtamis 1
2.2 Hewmeranmsl
2.3 CBs13b 2 0




HCOPTaHUYCCKUX N

OpTraHUYECKUX
BEIECTB
Hroro no pazaeny 17
Paszgea 3. XuMus 1 ;KU3HL
3.1 XUMHUA U )KU3HDb 4
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE

10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3ydeHust

JJIeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannueckoin
XUMUH, €
BO3HUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

02.09.2025

Teopus crpoeHus
OpraHUYeCcKuX
coenquHeHu A. M.

bytneposa, €€ OCHOBHBIE

ITOJIOKCHU A

09.09.2025

IIpencrasnenue o
KJaccuukanuu
OpPraHMYECKUX BEILECTB.
Howmenxknarypa
(cucremaTuueckas) u
TPUBHAJIbHBIE Ha3BaHMS
OpPraHUYECKUX BEILECTB

16.09.2025

AnKaHbBI: COCTaB U
CTPOCHHUC,
TOMOJIOTHYECKHUI pAn

23.09.2025




MertaH 1 3TaH —
IpoCTEHIINE
MIPEJCTABUTENM aJTKAaHOB

30.09.2025

AJIKEHBI: COCTaB U
CTPOEHUE, CBOWCTBA

07.10.2025

OTUJIEH U NPOIUIIEH —
IIpOCTEHIINe
IIPEICTABUTENIN AJIKCHOB

14.10.2025

[TpakTrueckas paborta No
1. «Ilony4yenue sTuieHa
U U3yUYeHUE er0 CBOMCTBY

21.10.2025

Ankaauensl. byranuen-
1,3 u MeTunOyTaaueH-
1,3. [Tonyuenue
CUHTETUYECKOIO KayuyKa
U PE3UHBI

11.11.2025

10

AJIKMHEBI: cOCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AneTnies —
MPOCTEHIITN I
MPEICTaBUTEIb AIKUHOB

18.11.2025

11

Brruncienus no
YPaBHEHUIO XUMHYECKOM
peakuu

25.11.2025

12

ApeHbl: 6eH301 1
TOIYOJ. TOKCHYHOCTH

02.12.2025




apeHoOB

13

I'eneTnueckas cBA3b
YIJIEBOAOPOOB,
MIPUHAJIEKAIUX K
pa3IMYHBIM KJlaccam

09.12.2025

14

[IpupoaHbie HCTOYHUKH
yTJIEBOAOPOIOB:
MIPUPOJIHBINA Ta3 U
HOIyTHBIE HEPTSIHBIE
rasbl, He)Th ¥ MIPOAYKTHI
e€ mepepaboTKu

16.12.2025

15

[IpupoaHbIE UICTOYHUKH
yIJIEBOJOPOAOB:
IIPUPOJHBIN ra3 u

Oy THBIE HEPTSHbIC
rasbl, He)Th ¥ MIPOAYKTHI
e€ nepepaboTKH

23.12.2025

16

KonTponbnas pabota mo
pazneny
«YTIeBo0opO b

30.12.2025

17

[IpenenpHbie
OJIHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHOJI.
Bonopoanas cBs3b

13.01.2026

18

MHoTroaToOMHEIE CIIUPTHI:
OTUJICHIJINKOJIb U
TJIIMLCPUH

20.01.2026




19

DeHO: CTpOEeHUE
MOJIEKYJIbI, (PU3HUECKHUE
1 XUMHYECKHEe CBOMCTBA,
MPUMEHEHUE

27.01.2026

20

AJILIETUIBI:
dbopmanbaerua u
areTagbaerun. AeToH

03.02.2026

21

OnHOOCHOBHBIE
npeenbHble KapOOHOBBIE
KUCJIOTBI: MypaBbUHAS U
YKCyCHasl

10.02.2026

22

[Ipaktuyeckas pabora Ne
2. «CpoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBD»

17.02.2026

23

CreapuHoBas u
OJICMHOBAs KMCIIOTHI, KaK
MPEJICTABUTENN BBICIIIUX
KapOOHOBBIX KHCIIOT

24.02.2026

24

Mpbia KaK COJIM BBICIITHUX
Kap6OHOBBIX KHCJIOT, UX
MOIOIICC HeﬁCTBHe

03.03.2026

25

CrnosxHbie 3¢upbl Kak
IPOM3BOJIHBIE
KapOOHOBBIX KUCIIOT.
I'maponu3 cloXHBIX
a¢upoB

10.03.2026




26

Kupsr: rugponus,
NIpUMEHEHUE,
Ouosornueckasi pojb
JKUPOB

17.03.2026

27

YrneBoasl: COCTaB,
KJ1acCU(DHUKAITHS.
Baxneiime
MIPEICTaBUTEIIN:
III0K03a, PpyKTO3a,
caxaposa

24.03.2026

28

Kpaxman u nemnronosa
KaK IIPUPOIHBIC
IIOJIMMEPEI

07.04.2026

29

KonTponbhas padbora no
pazneiny
«Kucnopoaconepxaiue
OpraHuYecKue
COCIMHEHUS/
Bceepocculickas
poBepoyHas paborta

14.04.2026

30

OO01as xapakTepucTUKa
a30TCcoJIepKAIIUX
OpraHuYeCKux
COEMHEHUH /
Bceepoccuiickas
IpoBepoyHas paborta

21.04.2026

31

AMMHBI: METUJIAMHH U

28.04.2026




AHWJINH

32

AMMHOKHCIOTEI KaK
amQoTepHbIe
OpraHUYecKue
COCIMHCHHUS, UX
OHOJIOrHYeCKOe
3HaueHue. IlenTuapl.
benku kak nmpupoiHbIe
BBICOKOMOJIEKYJISIPHBIC
COCIUHEHHUS

05.05.2026

33

OCHOBHBIE TTOHSITHS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCIUHCHMI

12.05.2026

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHCHHI.
[Inactmaccel, kKaydykH,
BOJIOKHA

19.05.2026

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero
padoTbI

KonTpoJbHbie

IIpakTHYeckue
padoTbI

Jlata
H3ydeHust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHAYECKUAHN DJIEMEHT. ATOM.

DneKTpoHHasi KOH(UTYpaus
aTOMOB

05.09.2025

[Tepuonuueckuit 3aK0H U
[lepuonnueckas cucrema

XHUMHYECKHX 31eMEHTOB /JI. .

MeHeneeBa, ux CBs3b C
COBPEMEHHOM TEOpUEN
CTPOEHUsI aTOMOB

12.09.2025

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKHUX
3JIEMEHTOB M UX COEITMHEHUM
0 TPyIIaM U Mepruoiam.
3HavYeHHE NePUOIUIECKOTO

3aKOHA U CUCTEMbl XUMHYECKUX
anemenToB .. Menaeneepa B

Pa3BUTHHU HAYKU

19.09.2025

CrtpoeHue BelecTna.
XHUMHUYECKasl CBSA3b, €€ BUIBI;
MEXaHU3MbI 00pa30BaHUs
KOBAJCHTHOM CBSI3H.

26.09.2025




Bonopoanas cBsizb

BanenTHOCTE.
DNEeKTPOOTPULIATENBHOCTD.
Crenens okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

03.10.2025

ITonsiTHE O IHUCTIEPCHBIX
cucremax. Mcrunnsie u
KOJUIOUJIHBIE PACTBOPBI.
MaccoBas 0114 BeleCcTBa B
pacTBope

10.10.2025

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX COCTUHEHHUN.
I'enernueckas cBs3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

17.10.2025

Knaccugukams Xummuyeckux
peakuuii B HEOPraHU4eCKOM 1
OpPraHUYECKON XUMUH. 3aKOH
COXpaHEHUsSI MacChl BELIECTB;
3aKOH COXPAHECHUS U
IIPEBPALLCHNS SJHEPTUU TIPU
XUMUYECKUX PEAKLUAX

24.10.2025

CKopoCTh peakium.
OOpaTumbie peaKITum.
XHUMHYECKOE PAaBHOBECHE

07.11.2025




10

[IpaxTrueckas padora Ne 1.
«BnusHue pa3uM4HbIX
(hakTOpPOB Ha CKOPOCTH
XUMHYECKON PEAKIIUN»

14.11.2025

11

DNEeKTpONUTHYECKAS
nucconmanus. Ilonstue o
BOIOpOJHOM Toka3zatene (pH)
pactBopa. Peakiium HOHHOTO
obmena. ['maponus
OpPraHUYECKUX U
HCOPTraHNYCCKUX BCIICCTB

21.11.2025

12

OKuCIUTENHHO-
BOCCTAaHOBUTCIIBHBIC PCAKIIHH.
[Tonsitre 06 AMeKTpoOIIH3E
pacIIaBoOB U paCTBOPOB COJIEH

28.11.2025

13

Konrpomnbnas padora mo
pazneny «Teoperuueckue
OCHOBBI XUMUN)

05.12.2025

14

MeTtanisl, UX IMOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMUYECKUX dieMenToB /l. 1.
MenieneeBa 1 0COOEHHOCTH
cTpoeHust aroMoB. O01mue
¢u3nueckue CBONCTBA
METaJIJIOB

12.12.2025

15

CriaBbl METAJLIOB.
DIEKTPOXUMHUECKUH Psifi

19.12.2025




HaIpsKEHUN METaJIOB

16

XUMHYECKUE CBOMCTBA
BAKHEHMININX METAJUIOB (HATpuil,
KaJlni, KaJbI[i, MarHui,
AITIOMUHUN) U UX COSTUHEHUN

26.12.2025

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COEIUHEHUN

16.01.2026

18

XHUMHUYECKHE CBOMCTBA IIMHKA,
JKeJie3a U UX COeIUHEHU N

23.01.2026

19

[IpaxTrueckas padborta Ne 2.
"Penienue s3KCepuMEHTAIbHBIX
3a7a4 1o reMe «MeTtaipl»"

30.01.2026

20

Hemeramiel, BX NOJIOKEHUE B
[Tepuoanueckoil cucreme
XUMHUYECKUX djiemenToB /l. M.
MeneneeBa 1 0COOEHHOCTH
CTPOEHHS aTOMOB

06.02.2026

21

du3nvecKre CBOMCTBA
HEMETAJUIOB. AJUIOTPOIIHS
HEMETaJUIOB (Ha MpUMeEpe
KHCIJIOpOJIa, cepbl, hocdhopa u
yriiepoa)

13.02.2026

22

XUMHUYECKUE CBOUCTBA
raJIOTEHOB, CEPhI M X
COCTUHEHNN

20.02.2026

23

XUMHUYECKHE CBOMCTBA a30Ta,

27.02.2026




dbocdopa 1 UxX COeTUHECHUIA

24

XUMHUYECKUE CBOUCTBA
yIaepoJia, KpEMHUS U UX
COoeTMHEHNH

06.03.2026

25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJUIOB U UX COCIUHEHUU

13.03.2026

26

O0001IeHEe B CUCTEMATH3aIUs
3HaHuH 110 Teme «HeMeTamas».
Brruncnenus no ypaBHeHHSIM
XUMUYECKUX PEaKIui 1
TEPMOXUMHUYECKHUE PACUETHI

20.03.2026

27

[TpakTruueckas padota Ne 3.
«Perenue sKkcriepuMeHTaIbHBIX
3aga4 no teMme "HemeTtais"»

27.03.2026

28

KonTponbhas pabota no temam
«Metamael» U «HemeTtamisny

10.04.2026

29

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue n
OpPraHUYECKHE OCHOBAHUS

17.04.2026

30

AmpoTepHble HeOpraHUIECKue
Y OpraHMYECKUE COCTNHECHMUSI.
I'eneTnueckas cBs3b
HEOPTaHMYECKUX U
OpPTaHMYECKUX BEIIECTB

24.04.2026

31

Ponp xuMum B o0ecrieueHUN

08.05.2026




9KOJIOTHYECKOM,
SHEPreTUYECKON U MUIIEBOU
0€301acHOCTH, Pa3BUTHH
METUIIAHBI

[IpencraBienwust 06 00mMUX
HAaYYHBIX IIPpUHOHIIaX

32 1 15.05.2026
MIPOMBIIIICHHOTO MOJTy4YeHUs
BaXHEHIITNX BEIIECTB
q

13 €JI0BEK B MUpPE BEIIECTB U i 2 05.2026
MaTepuaioB

34 XUMHS U 310POBbE YEIIOBEKA 1 22.05.2026

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbBHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
IIpoBepsiemble npeMeTHbIE pPe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTe/ILHOM
NPOBEPSIEMOro
poBep NPOrpaMMBbI CpeHero odmero o0pa3oBaHus
pe3yJbTara
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMHUH
CdopMupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKON COCTaBJIAIOIIEH

€CTECTBEHHOHAYYHOW KapTHUHBI MUpa, POJIU XUMHUHU B MO3HAHUM SIBJICHUN MPHUPOJBI, B
1.1 (GOpMUPOBAHUM  MBIIUIEHUST M KyJIbTYypbl JHMYHOCTH, €€ (YHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOJUMOW MJis pEeUIeHHs] MPaKTHYEeCKUX 3aJad M HKOJIOTMYECKU
00OCHOBAHHOI'0 OTHOILIEHHSI K CBOEMY 37J0POBBIO U PUPOJIHON Cpefie

Bnagenue cucteMol XMMHUYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBONOJIATAIOIIUE
IIOHATHA (MoneKyna, BAJICHTHOCTb, J3JICKTPOOTPUIATCIBHOCTb, CTCIICHb OKHCJICHUA,
XUMUYECKas CBsI3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN 00BEM, YIJIEPOJIHBIN CKENeT,
(GyHKIMOHANBHAS TPYIIA, paJWuKal, HW30MEpHUs, HW30MEphbl, TOMOJOTHMYECKHHA psiI,
TOMOJIOTH, YTJI€BOJIOPO/IbI, KUCIOPOA- U a30TCOAEpKAIINE COETUHEHUS, OMOIOTMYECKU
1.2 aKTUBHbIE BellecTBa (YIJIEBOJABI, JKUPbI, OEIKH), MOHOMEp, IMOJUMEpP, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUs XMMHUECKOTO
CTpoeHMsI  opranmdyeckux  BemectB A.M.  bymiepoBa),  3aKOHOMEpPHOCTH,
CUMBOJIMYCCKUI SI3BIK XUMUH, (AKTOJIOTUICCKUE CBEJCHHS O CBOWCTBAX, COCTaBe,
MNOJIy4eHuu U 0e30ImacHOM  MCHOJB30BAaHUM  Ba)KHEHIITHX HCOPTaHHUYCCKUX U
OpTraHNYCCKUX BCIICCTB B 6I>ITy u HpaKTHHeCKOﬁ ACATCIIbHOCTH YC€JIOBCKaA

ChopMUpPOBAaHHOCTP ~YMEHHMH  BBISBIATH  XapaKTEPHbIE TPHU3HAKH  IMOHATHH,
1.3 YCTaHaBIMBAaTh WX B3aMMOCBS3b, HCIIONB30BATh COOTBETCTBYIOUIUE MOHATHS IIPH
OIMCAaHUU COCTaBa, CTPOCHUS U MPEBPALCHUI OpraHNYeCKUX COCTUHEHHM

c(OPMUPOBAHHOCTb ~ YMEHUH  HUCHOJb30BaTh  XUMHUYECKYI0  CHUMBOJIMKY  JJIs
COCTABIJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIm€HHON) hopmys
1.4 OPraHWYECKUX BEIIECTB U YPAaBHEHHH XMMHWYECKUX PEAKLUW, U3rOTaBINBATh MOJCIIH
MOJIEKYJI ~OPraHMYECKMX BEIIECTB JUI WUIIOCTPAMM HX XHMHYECKOIO H
IIPOCTPAHCTBEHHOI'O CTPOCHUS

ChopMuUpOBaHHOCTh ~ yMEHUH  yCTaHABIMBATh  NPUHAIUICKHOCTh  HM3YYCHHBIX
OpPraHUYECKUX BEIIECTB 10 WX COCTaBy M CTPOCHHUIO K OINPEACiICHHOMY Kiaccy
1.5 (rpymme) coeauHeHU (YTJIEBOAOPOJBI, KUCIOPOJ M a30TCOAEpKaIINe COeIUHEHUS,
BBICOKOMOJICKYJISIDHBIC COCIIMHCHWS), JaBaTb WM Ha3BaHUS T0 CHCTEMAaTHYECKOMH
Homenkiatype (IUPAC)

CpopMUpOBaHHOCTH YMEHHSI ONPEACIATh BHABI XMMHYECKOW CBSI3U B OPTraHUYECKUX

1.5

COeIMHEHMSIX (OJIMHAPHBIE U KPAaTHBIE)




1.6

ChopMUpPOBAaHHOCTHP ~ YMEHHUS  TPUMEHATH:  TOJIOKEHUS  TEOPUU  CTPOCHUSA
opranndeckux BemiecTB A.M. bytnepoBa st oOBSCHEHUS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBA U CTPOCHMSI; 3aKOH COXPAHEHHSI MACChl BEIIECTB

VYraeBogopoasl.  Kucnmoponcomepkamme W a30TCOACpIKAIIME  OpraHUYECKHE
coeHeHMs. BRICOKOMOJIEKYJIISIpHBIE COCIMHEHUS

2.1

ChopMHpOBaHHOCT, YMEHUH TPUBOJWUTH TPUBHAIBHBIC HA3BAaHUS  OTACIBHBIX
OpPTaHWYECKUX BEIIECTB (ITHJICH, MPOMMICH, aleTHJICH, 3THJICHIIUKOJb, TIUICPHUH,
¢denon, dopmanmbAeTy, areTadbJeTd, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa,
OJICMHOBAsI KUCJIOTA, CTEApUHOBAs KHUCJIOTA, TJIF0K03a, (PYKTO3a, KpaxMaJl, IeJUTi0JI03a,
TJIAIIHH)

2.2

ChopmupoBaHHOCT, YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINICCKUE U
XUMUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIIACCOB OPTaHMUECKHUX
BEIECTB (METaH, 9TaH, STWIEH, MPOMWJIeH, aleTuiaeH, Oytaauen-1,3, MeTunoyTaaueH-
1,3, OeH30JI, METaHOJ, ATaHOJ, ITHJICHTIUKOJb, TIUICPUH, (DEHOJI, ameTanbIerHI,
MypaBbHHAsA M YKCYCHasl KHUCIIOTBHI, TJIFOKO3a, KpaxMmal, IEeJUII0JI03a, aMHUHOYKCYCHas
KHCJIOTA)

23

ChopMHpOBAaHHOCT, YMEHHS WLIIOCTPUPOBATh TI'E€HETHYECKYIO CBS3b  MEXIY
TUNUYHBIMU  [PEJCTABUTEISIMH  PA3IMYHBIX KJIACCOB  OPraHMYECKHX BEIIECTB
YpaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIHMid C HCIOJIb30BAHUEM

CTPYKTYPHBIX (hOopMyII

24

ChopMHpOBaHHOCTh YMEHHSI XapaKTEpHU30BaTh MCTOUYHUKH YIJIEBOJOPOJHOTO ChIPbS
(HedTb, MPUPOAHBIN Ta3, yroib), CHOCOOBI HMX MEpPepadOTKU U MPAKTHUECKOE
MIPUMEHEHNE NPOAYKTOB epepaboTKu

XHUMHUA U KU3HL. PacuéTrl

3.1

ChopMUpOBaHHOCTHP YMEHMI BIAJETh CHCTEMOW 3HAHWK 00 OCHOBHBIX METO/ax
Hay4YHOTO TO3HAHMSI, UCTIOIh3YEMbIX B XUMHUU MPU U3YUCHUHU BEIICCTB M XUMUUYECKHUX
SABJICHU (HaONIOJEHUE, M3MEpEHUe, DKCIIEPUMEHT, MOJCIUPOBAHUE), HCIOIH30BATh
CHUCTEMHBIC XMMHUYECKUE 3HAHUS IS TIPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM

3.2

ChopmupoBaHHOCT YMEHUI COOJIIOATH MPaBHIa MOJIb30BaHUS XUMUUECKOM 1MOCYyA0H
U J1a00paTOpHBIM OOOpYZOBaHUEM, a TaKKe IMpaBHia OOpAIeHHs C BEILECTBAMU B
COOTBETCTBUH C MHCTPYKUHUSMHU 10 BHIIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB

33

CdhopMupoBaHHOCTh YMEHUIl TUIAHUPOBATh W BBIMIOJIHATh XMMHUYECKUN IKCIIEPHMEHT
(peBpamieHus OpraHMYEeCKHX BEHIECTB TPU HArPEBaHWU, MOJNYYCHHE OSTHIICHA U
M3yYeHHE er0 CBOMCTB, KAUECTBEHHBIC PEAKIIMHA OPTaHWMYECKUX BEIIECTB, ACHATYPALUs
OETKOB TPH HArpeBaHWHM, I[BETHBIC PEAKIMH OCIIKOB) B COOTBETCTBHU C TPABUIIAMHU
TEXHUKA OE€30MacHOCTH TpHU OOpamieHuu C BeHeCTBAMH U JIAOOPaTOPHBIM
000pYIOBaHUEM; TPEICTABIIATh PE3YJIbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (hopme
3aIlMCH YPaBHEHUH COOTBETCTBYIOIIMX PEaKIUi M (OPMYITHPOBATH BBIBOIBI HA OCHOBE
STHX Pe3yJbTaTOB




34

ChopMHpOBaHHOCTh YMEHHMM NMPOBOJUTH BBIUUCICHUS 10 XUMUYECKUM YypaBHEHUSIM
(maccbl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOJIYKTa pEaKUuu 110
W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX BEUIECTB WU
MIPOJYKTOB PEaKIMH)

3.5

ChopMupoBaHHOCTh YMEHUN KPUTHUCCKH aHATH3UPOBATH XUMHUUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (CpeACTBa MAacCOBOW HWH(OpPMAIUH, CETh
Wnrepuer u apyrue)

3.6

CdopMupoBaHHOCTH YMEHHH COOJIONATh TMpaBUiia AKOJOTHYECKU IEJIeCO00pa3HOTO
MOBE/ICHUSA B OBITY U TPYIOBOM JIEATEIBHOCTH B 1IEJIIX COXPAHEHUSI CBOETO 370POBbS U
OKpY>Kalolllel MpUpPOJHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHUS Ha >KHUBBIE
OpPraHU3Mbl OMNPEJECIEHHBIX OpPraHMYECKHUX BEIIECTB, MOHMMAasl CMBICI IOKa3aTess
I[TIK (mpenenbHO MOMYCTUMOW KOHIIEHTPAIMH), TOSICHATH HA MPUMEPAX CIHOCOOBI
YMEHbILIEHUS ¥ MPEJOTBPAIICHUS UX BPEIHOTO BO3CHCTBHS Ha OpraHN3M YeJIOBeKa

11 KVIACC

Kon
MPOBePsSIEMOT0
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl CpeHero o01ero o0pa3zoBaHus

1

TeopeTnueckre OCHOBbI XUMUU

1.1

Brnanenune cuctemMoil XMMHUYECKHUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIMOJIArarolue
MOHATHS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpOHHAas o0oJiouka aroma, s-, p-, d-
ANIEKTPOHHbBIE opburanu aTOMOB, WOH, MOJIeKyJIa, BaJICHTHOCTb,
ANIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas CBS3b, MOJIb, MOJIIpHAs
Macca, MOJIIpHBIA O0O0BEM, KpHUCTAUIMYECKass PElETKa, THUIbI XMMHUYECKUX peaKIui
(OKHCTUTENBHO-BOCCTAHOBUTENNbHbBIE, 3K30- W HSHAOTEPMHUYECKUE, PEAKIUH HOHHOTO
o0OMeHa), pacTBOp, 3JEKTPOJHUTHI, HEINEKTPOIMUTHI, IEKTPOJIUTUYECKAs! JTUCCOLUAIINS,
OKHCIIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOW peaKkIMH, XUMHYECKOe
paBHOBECHE); TEOPHUM U 3aKOHBI (TEOpPHUsSl DICKTPOIUTHUYECKOW  HCCOLMAIUH,
[Mepumomuueckmit  3akon  J[.MI. MengeneeBa, 3aKOH COXPaHEHHUS  MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XUMHH, (PAKTOJIOTMYECKHE CBEACHUS O
CBOICTBaX, COCTaBe, IIOJIyYeHUHM U O€30MacCHOM HCMOJb30BAHUM  BAKHEHUIINX
HEOPTraHMYECKUX BEUIECTB B ObITY M MPAKTUYECKOMN JEATEIIbHOCTH YeIOBEKa

1.2

C(I)OpMPIpOBaHHOCTB yMeHI/Iﬁ BBIABJIAITE XapPAKTCPHBIC IIPU3HAKKW W B3aNMMOCBA3b
HU3YYCHHBIX HOH}ITHf/'I, MNPUMCHATb COOTBCTCTBYIOIIUC IIOHATHA IIPU OINHWCAHHUU
CTPOCHUA U CBOMCTB HCOPraHU4YCCKUX BCHICCTB H HUX npeBpameHHﬁ; BBISIBJIATH
B3aHMOCBS3b XMMHMYECKMX 3HAHMH C MOHATHIMHU U NpEACTaBIICHUAMU JPYTHUX
CCTCCTBCHHOHAYYHbLIX IPCIMCTOB

1.3

BJ'Ia,I[eHI/Ie OCHOBHBIMHM METOJaMH HAYYHOI'O IIO3HaHHSA BCEIICCTB U XHUMHYCCKUX




SBJICHUH (HaOII0JICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICTTUPOBAHUE)

1.4

ChopMHpOBaHHOCT, yMEHHU OMPEACNATh BaJCHTHOCTh M CTENCHb OKHUCIICHUS
XUMHYECKUX JJIEMEHTOB B COCTMHEHUSX PAa3IMIHOTO COCTaBa, BUJl XUMUYECKON CBSI3U
(koBaJIeHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOJNHAs) B COCAWHCHUSX, THII
KPUCTATMYECKOH pENIeTKH KOHKPETHOTO BeEmIeCTBA (aTOMHAs, MOJICKYJISIpHAs,
HWOHHAsI, METaJUTMYeCKasi)

1.5

ChopmMHpoBaHHOCTh YMEHHMI ONpeAeNsTh XapaKTep cpeabl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUN

1.6

CdhopmMupoBaHHOCTE ~ yMEHHsI  KJIacCHU(UIIMPOBATH XWMHUYECKHE PEAKIHU  T10
pa3IMyYHBIM TpU3HAKaM (YUCIy W COCTaBY pearupyrolux BEIIECTB, TEIUIOBOMY
3¢ (deKkTy peaknuu, W3MEHCHUIO CTCICHEeW OKHCICHUS 3JEMEHTOB, OOpaTUMOCTH
peaKIy, YJaCTHIO KaTajlnu3aTopa)

1.7

ChopMHpOBaHHOCT, YMEHHUH COCTABIIATH YPAaBHEHUS PEAKIUN pa3lWYHbIX THIIOB,
MIOJIHBIE M COKpPAIIEHHBIC YpaBHEHHs PEaKIMii HOHHOrO OOMEHa, YYUThIBAs YCJIOBHUS,
MIPU KOTOPBIX ATH PEaKUU UAYT 10 KOHIIA

1.8

CdopmMHupoBaHHOCTh YMEHHUI IPOBOAUTH PEAKLUH, MOATBEPXKIAIOIINE KaUyeCTBEHHBIN
COCTaB Pa3JIMYHBIX HEOPTraHWYECKHUX BEILECTB, PACIIO3HABATH ONIBITHBIM ITyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIAHMYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTH yMEHUH pacKpbIBaTh CYIIIHOCTh OKHUCIIUTEILHO-
BOCCTAaHOBUTENIBHBIX PEAKIIMHA TTOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OajaHca 3THX
peaxuuii

1.10

CpopMupOBaHHOCTH YMEHHU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON PEaKIInu
OT pa3INYHbIX (HAKTOPOB

1.11

ChopMupoBaHHOCTb  yMEHHUIl OOBSACHATH  XapakTep CMEIIEHHs XHMHUYECKOIrO
paBHOBECHSI B 3aBUCUMOCTH OT BHelIHero Bo3aencTsus (nmpuniun Jle lllaTtense)

OO0m1ast 1 HeopraHuyecKast XUMHS

2.1

CdopmupoBaHHOCTh yMEHUH packpbiBaTh cMblica [lepuoanyeckoro 3akona JI.U.
MeHnneneeBa M JEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIOUIYIO, OOBSICHUTEIbHYIO WU
MIPOrHOCTUYECKYIO (DYHKIIUU

2.2

ChopMUpPOBAaHHOCTh YMEHHUH XapaKTEpHU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 2JJIeMeHTOB 1—4 mepuonoB Ilepumomnueckold CHCTEMBl XHMHYECKHX
anemenToB /.M. MenneneeBa, HCIIONb3Ys MOHATHS «S-, P-, d-DJIEKTPOHHBIC OPOUTAIINY,
«QHEPreTHYECKUE YPOBHHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMUYECKUX JIEMEHTOB M UX COCIMHEHUH IO meprojaM u rpynmnam [lepuonnyueckoi
CHUCTEMBI XUMHYeCKHX 3y1eMeHToB /.M. MeneneeBa
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ChopMHupoBaHHOCT, yMEHMI XapaKTepU30BaTh (OMUCHIBATh) OOIIUE XUMUYECKUE
CBOMCTBa  HEOPraHMYECKUX  BEUIECTB  Pa3jIMYHBIX  KJIAcCOB,  MOATBEPKIATh
CYILIECTBOBAHME TE€HETUUECKOW CBSI3M MEXJIy HEOPraHMYeCKUMH BEIIECTBAMU C
MOMOIIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINI

2.4

ChopMHupoBaHHOCT, yMEHMH yCTaHAaBIUBATh MPHUHAUICKHOCTh HEOPTraHHMUYECKUX




BEIIECTB M0 UX COCTaBY K OMNpeAesIEHHOMY Kiaccy (Tpymie) coequHEeHHH (IpOocThie
BEIIECTBA — METaJUIbl U HEMeTallIbl, OKCHJbl, OCHOBaHUS, KHUCIOTbI, aM(pOTEepHbIE
THUAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT,  YMEHUH  HCIIOJIb30BAaTh  XHMHUYECKYH0  CHMBOJIMKY  JJIs
coctaBieHUst  (GopMysn  BEIIECTB WM ypaBHEHMH  XHMHYECKHMX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanpHble Ha3BaHUS OTAEIBHBIX
HEOpPraHMYECKUX BEIECTB (yrapHbli ra3, yriaeKucibli ra3, aMMHaK, raiméHasi U3BecTb,
HeraméHasi U3BeCTh, MUThEBAsI COZA, MUPUT U APYTHUE)

2.6

ChopMUpOBaHHOCTh yYMEHHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKUE
CBOWCTBAa HEOPraHMYECKMX  BEHIECTB  pa3IMYHBIX  KJIACCOB,  IOJATBEPIKAATH
CYIIECTBOBAHHE TEHETHYECKOW CBSI3M MEXKAY HEOPTraHWYECKHMMHU BEIIECTBAMH C
MTOMOIIIBIO0 YPaBHEHNUH COOTBETCTBYIONIMX XUMHUYECKUX PEAKIINN

2.7

CdopMHpOBaHHOCTh YMEHUI IUIAHUPOBATH U BBINOJIHATH XMMHUYECKUNH IKCHEPUMEHT
(paznoxeHue nepokcua BOAOPOAA B IPUCYTCTBUH KAaTaIN3aToOpa, ONPEAEICHUE CPEbl
PacTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAJIHLHOTO MHAWKATOPA, BIUSHUE Pa3IMYHBIX
(akTOpOB Ha CKOpPOCTb XUMHYECKOW pEaKIMH, pEeaKIud HOHHOTO OOMEHa,
KauecTBEHHbIE peakUuu Ha cyinbdar-, KapOOHAaT- U XJIOPUI-aHUOHBI, HAa KaTHOH
aMMOHHS, pEIIeHHWEe OHKCHEPUMEHTANbHBIX 33Jady 1o TeMaM «Mertamiby U
«Hemeranb») B COOTBETCTBUY € MPaBUJIaMU TEXHUKH 0€30MaCHOCTHU MPHU 00pallieHuu
C BewlecTBaMM U J1a0OpaTOpHBIM OOOpPYNOBAaHUEM; IMPEACTABIATh PE3YJIbTaThl
XMMHUYECKOT0 SKCIIEpUMEHTa B ()OpMe 3alHiCH YPaBHEHUH COOTBETCTBYIOLINX peaKLnit
1 (OPMYJIPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTH YMEHHI COOIIOJATh MPaBUiIa TOJIb30BAHUS XUMUUYECKOM MOCy 10
1 J1abOpaTopHBIM 00OPYJIOBaHMEM, a TaKXKe IpaBuia OOpallleHUs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKUHUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB

2.9

CpopMUpOBaHHOCTh YMEHUN XapaKTePHU30BaTh XUMHUYECKHUE IPOIIECCHI, JIKAIINE B
OCHOBE TMPOMBIIIUICHHOTO TIOJYYCHHS CEPHOW KHCIOThI, aMMHaka, a TakKe
c(hOpMUPOBAHHOCTh  MpEACTaBICHUNH 00 OOMMX HAyYHBIX NPHHIUIAX |
9KOJIOTUYECKUX MPOOIeMax XUMHUYECKOTO MMPON3BOJICTBA

XUMHUA U )KU3HL. PacuéTrl

3.1

CdopMupoBaHHOCTH MPECTABICHUI 0 XUMHYECKON COCTaBJIIOLIEN
€CTECTBEHHOHAYYHON KapTHUHBI MUpPa, POJIM XUMHUH B TIO3HAHUU SIBIICHUN MPUPOJIBI, B
(GOpMUPOBAHUM  MBIIUICHUST H  KyJIbTyphl JHYHOCTH, €€ (QYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOM IJisi pPEIICHUs MPAKTUYECKUX 3aJad4 M DKOJOTUYECKU

00OCHOBaHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO U MPUPOIHOM Cpeie

3.2

ChopMupoBaHHOCTh YMEHUH KPUTHUECKU aHATTU3UPOBATh XUMUUYECKYIO0 HH(OPMAIIHIO,
MI0JIy4a€MyK0 W3 pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOM KOMMYHMKAIMH, CEThb
WHTepHeT u npyrue)

3.3

ChopmupoBaHHOCTh YMEHHI COOJIONATH MpaBUiIa KOJOTHYECKH IIeJIECO00pa3HOTO
IIOBCACHUA B 6I)ITy u TPYHOBOﬁ ACATCIIBHOCTH B LEIIAX COXPAHCHUA CBOCTO 310POBbS U




OKpY>Karolle TPUPOTHON CpeIbl
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Oco3HaBaTh ONAaCHOCTb BO3JEHCTBHS Ha JKUBBIE OPraHU3MBbI OIPE/IEIEHHBIX BEILECTB,
noHumMas cmbica nokaszarens [IJIK, nmoscHaTh Ha mpuMepax crocoObl YMEHbBIIEHUS U
NIPEAOTBPALEHUS UX BPETHOIO BO3IEHCTBUS HA OPraHU3M YEJIOBEKA

3.5

ChopMHupoBaHHOCT, YMEHHMH MPOBOAUTH BBIYMCIEHUS C HCIOIb30BAHUEM IMOHSATHUS
«MaccoBasi JIOJsl BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHMH Ta30B IpHU
XUMHUYECKHUX pEaKIMsIX, Macchl BellecTBa WIM 00bEMa Ta30B IO HW3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B peaklUu
BEIIECTB, TEIIOBOro 3(¢eKra peaklud Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl
BEIIECTB, MPEBPALLIEHUS 1 COXPAHEHHs SHEPTUU




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

Teopernueckre OCHOBBI OPraHMYECKON XUMHUHN

1.1

Hpez[MeT OpFaHquCKOﬁ XUMHHU: €€ BO3HHKHOBCHHC, pPa3BUTUC W 3HAYCHHC B IMOJYYCHUU
HOBBIX BCHICCTB WM MATCpHUAJIOB. Teopm{ CTPOCHUA OPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ AM.
BYTJ'IepOBa, €€ OCHOBHBIC MOJI0KCHUS

1.2

CrpykrypHble (OpPMYJBI OpraHMYECKUX BellecTB. ['omMonorus, mzoMepus. XuMHUECKast
CBSI3b B OPIaHMYECKUX COCIUHEHUSAX — OJMHApHBIE U KpaTHbIe CBs3U. lIpencrasiieHue o
KJIacCU(UKAIMHI OPTaHWYECKUX BEIECTB

1.3

HOMeHKHaTypa OpTraHHUYCCKUX COEIUHECHUMN (CI/ICTCMaTI/I‘leCKaH) 1 TPUBUAJIBHBIC HA3BAHU
Ba)KHEHIIINX Hpe,[[CTaBI/ITCJIeﬁ KJIaCCOB OPTraHNUYCCKHNX BCHICCTB

YrieBoaopoibl

2.1

AnkaHbl: cocTaB Hu CTpOCHUC, TOMOJIOTHYECKHUI pAA. MeTtan u 3TaH — HpOCTCf/'IIHHe
MNPEACTAaBUTCIIA AJIKAHOB: (1)H3I/I‘leCKI/Ie 1 XUMHYECKHE CBOMCTBA (peaKL[I/II/I 3aMCIICHUA U
I‘OpeHI/IH), HaXO0XKIACHUC B IPUPOAC, IMOJTYUYCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psiA. DTUIIEH U NMPONUIIEH — MPOCTENIINE
IIPEJICTABUTENN AJIKEHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (peaklUy T'UApUPOBAHHUS,
rajJlor€HUPOBaHus, TUJpATAllMM, OKHCIEHUS U MOJIMMEpU3aluu), T[OIydeHHe U
IIPUMEHEHUE
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Ankanuensl: Oytanuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakuus noauMepusanun). [lonydyeHne CHHTETHYECKOTO KayqyKa U pe3UHbI

2.4

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH psii. AUETHIEH —
IPOCTEHIINN MpeACTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (PU3MUYECKHE M XMUMHUYECKHE
CBOMicTBa (peakuuMu THAPUPOBAHUS, TaJIOTEHUPOBAHUSA, THUApaTallud, TOpPEHUs),
MIOJIyYEHUE U IPUMEHECHHE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (u3MYeCKMe M XHMHYECKHE CBOICTBa (peakiuuu
raJIOTEHUPOBAHUS U HUTPOBAHUS ), IOJIy4eHNE U IpUMeHeHue. Toiyol: cocTaB, CTpOEHHUE,
¢u3uueckue M XMMHUYECKHE CBOMCTBA (peakiMy TaJOreHUPOBAHUS W HUTPOBAHMSA),
MOJIy4YeHUE M NpUMEHEHHE. TOKCHYHOCTb apeHOB. [eHeTudeckas CBA3b MEXIY
YIJIEBOJOPOAAMU, IIPUHAUICKAIMUMY K PA3JIMYHBIM KJIaCCaM

2.6

[IpuposiHble UCTOYHUKH YTIIEBOJOPOOB. [IpupoHblil ra3 u nonyTHble HEPTSIHBIC ra3bl.
Hedte u e€ mnpoucxoxnenue. CrocoObl nepepadOTKM HEPTH: NEPEroHKa, KPEKUHT
(TepMuueckuii, KaTamuTHueckuil), mnuponu3. IIpogykrsl mnepepaboTku HepTH, HX
IIPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBI yroab M HOPOAYKTHI €ro




nepepadoTKu

KchoponconepmamHe OPraHu4YCCKUC COCINHCHHUA

3.1

[IpenenbHble ONHOATOMHBIE CHUPTHI. MeETaHON W 3TAaHOJ: CTpOeHHE, (QU3UYEeCKHe U
XUMHYECKHE CBOWMCTBAa (peakUuuu C AaKTHUBHBIMU METaJulaMH, TaJOreHOBOJOPOAaMH,
ropeHue), nmpuMeHeHrue. BoaopoaHbIe CBA3M MEXIAY MOJIEKYJIaMH CIHPTOB. JleicTBue
MeTaHoJa U ATaHOJIa Ha OPTaHu3M 4YejoBeka. MHOroaTroMHbI€ CIIUPTHI. DTUICHIJIMKOIb U
[NIMLEPUH: CTpPOeHue, (QU3MYecKhue M XHMHYECKHe CBOIcTBa (B3aMMOJAEHMCTBHE CO
HIETIOYHBIMHM MEeTaJlJlaMH, KaueCTBEHHAs! peaklis Ha MHOTOaTOMHbIE CcUPTHI). [leiicTBue
Ha OpraHu3M yenoBeka. [IprMeHeHne riunepruta u STUICHTIIMKOIIS

3.2

®deHoN: CTpoeHHE MOJICKYJIbl, (U3MYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona
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Anpnerunpl M KeTOHbl. DopManbplerui, aneTaibACTHl. CTPOCHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (pEaKIMM OKHUCJICHUS W BOCCTAHOBJICHHS, KauyeCTBEHHBIC
peaKInK), TOJTyIYCHUE U TIPUMECHEHHUE
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OnHOOCHOBHBIE MpefiesibHble KapOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHAsl KUCJIOTBI:
CTpoeHHe, PU3NYEeCKue U XMMHUYECKUEe CBOMCTBA (CBOWCTBA, 00IIMe AJI Kjlacca KHUCIOT,
peakuusi 3TepuduKanuu), MoaydyeHne u npuMmeHeHue. CTeapwHOBass W OJCHHOBAs
KHUCJIOThI KaK IPEACTaBUTENIM BBICHIMX KapOOHOBBIX KHUCIOT. Mplla KaK COJHM BBICHUIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIECE ICHCTBHE

3.5

CrnosxHble 3pUphl KaKk MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(QUPOB.
Kupsl. I'maponus sxxupos. [Ipumenenue xupoB. buonornyeckast posb KUpoOB

3.6

VYrieBonbl: cocTaB, Kiaccu(ukaus yriieBoaoB (MOHO-, TU- M TOHcaxapuisl). [ moko3a
— TPOCTEUIUHA MOHOCAXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (QU3NYECKHEe W
XUMUYECKHE CBOMCTBAa (B3ammojerictBue ¢ ruapokcuaom menu(ll), okucienue
aMMHUaYHbIM pacTBOpoM okcuaa cepeOpa(l), BoccraHoBieHHE, OpOXKEHHE TIHOKO3bI),
HaX0XJIeHUE B MPUPOJE, MpUMEHEeHHEe, Ononornyeckas poib. @orocunres. @pykrosa Kak
u30Mep TIMIOKO3bl. Kpaxman u 1emmono3a Kak TpUpoaHble ToiuMepbl. CTpoeHue
Kpaxmalia W [eJUTIoNo3bl. Pu3ndeckne W XUMHUYECKHE CBOWCTBA Kpaxmaya (THApOIU3,
Ka4eCTBEHHAsI PEAKIHS C MOJIOM)

A3oTconepikaliie OpraHn4eckiue CoeAMHEHNs

4.1

AMUHOKHUCIOTBI Kak aMm(OTepHble OpraHUueckue coeauHeHus. @Dusumueckue Hu
XUMHYECKHE CBOMCTBAa aMMHOKHUCIOT (Ha MpuMepe MuluHa). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenTuabl

4.2

benku kak OpUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCAUHCHUA. HepBI/I‘-IHa}I, BTOpHUYHAsA U
TPETUYHAA CTPYKTYypa 0ciKoB. XMMHYECKHE CBOMCTBA OEIIKOB: T HUApOJIN3, NCHATYypalnus,
KaUCCTBCHHBIC PCAKIIMN HA OcnKu

BbICOKOMOIIEKYIISIPHBIE COEIMHEHUS

5.1

OCHOBHBIC TOHATHS XUMUHU BBICOKOMOJICKYJIAPHBIX COCIUHCHMI: MOHOMCp, IMMOJIUMCD,
CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIMMCPpU3AINHN, CPCAHIAA MOJICKYJIApHAsA Macca. OcHOBHBIC
METOABI CHUHTC3a BBICOKOMOJICKYJISIPHBIX COCIUHECHUI - TIOJIMMCPpH3al A n




MMOJTUKOHICHCAITHS

5.2

OKCrepUMEHTAIbHBIE METObl U3YUEHMsI BEIIECTB M MX IMPEBPALLCHUI: 03HAKOMJIEHUE C
oOpa3lamMu NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, KayuykoB. [lomxyueHue
CUHTETUYECKOT0 KayuyyKa U PE3UHBI

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COA€CPKaHUSA

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHH

1.1

XuMudeckuii smemMeHT. AToM. Sapo aroma, H30TOMBL. JIEKTpPOHHas 0O0OJIOYKA.
DHepreTHvecKkre YypOBHH, NOIYpOBHU. ATOMHBIE OpOHWTamu, S-, p-, d-JIEMEHTHI.
OcoOeHHOCTH pacmpesieNieHusl 3JEKTPOHOB MO0 OpOUTAIsIM B aToMaX 3JIEMEHTOB INEPBBIX
YeThIPEX MEePUOI0B. DJIEKTPOHHAS KOHPUTYpalns aTOMOB

1.2

[lepmonnuecknii 3akoH u Ilepmoanueckas cucrema XuMH4YecKHx a3yeMmeHtoB JI.M.
MenpaeneeBa. CBs3p NEPUOAUYECKOTO 3aKOHA U lleproaudyeckoil CUCTEMBI XUMHUYECKUX
anemeHtoB .M. MeHneneeBa C  COBPEMEHHOM TEOpPHEH  CTPOECHHS  ATOMOB.
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XUMHYECKHX D3JEMEHTOB M O0pa3yeMbIX HMH
MPOCTBIX M CJIOXKHBIX BELIECTB IO TpyINaM M NepuoAaM. 3HAuYE€HHE MEepUOJUYECKOTrO
3aKOHA B Pa3BUTHH HAYKU

1.3

Crtpoenue BemiecTBa. XUMHYECKas CBsI3b. BUIb XMMHYECKOH CBSI3U (KOBaJIGHTHAs
HEeMoJNsIipHAass W TOJSApHas, HOHHAs, MeTajndeckas). VOHBI: KaTHOHBI W aHHOHBI.
MexaHu3mbl 00pa3oBaHUsl KOBAJEHTHOW XUMHUYECKOW CBsi3W (OOMEHHBIM M JOHOPHO-
aKienTopHbIi). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DNEeKTpOoOTpULATENbHOCTE. CTENEHb OKUCICHUS

1.5

BemecrBa MOJICKYJIIPDHOTO U HEMOJICKYJIAPHOTO CTPOCHUA. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIIbI KPpUCTAJNIMICCKUX peIJ_IéTOK. 3aBHCHMOCTH CBOIICTBa BCIICCTB OT THUIIA
KpHCTaHHquCKOﬁ peI_HéTKI/I. Ilonstue o AUCTICPCHBIX CUCTCMaAX. HctunHble U
KOJUIOMAHBIC PACTBOPHI. MaccoBas 1071 BEIIEeCTBa B pacTBOpPC

1.6

KJ'IaCCI/I(bI/IKaHI/IH HEOPTraHUYCCKUX COG,Z[HHGHHI}’I. HOMGHKJ'IaTypa HCOPraHUYCCKUX
BCHICCTB

1.7

XuMHU4ecKas pcaKknus. KﬂaCCI/I(I)I/IKaL[I/IH XHUMHUYCCKUX peaKLII/Iﬁ B HCOpFaHquCKOﬁ )51
OpFaHHHGCKOﬁ XUMHU. 3aKOH COXpPAaHCHUA MACChbl BCHICCTB, 3dKOH COXpPaHCHUA U
MPCBpalICHUA DHCPTHUU ITPU XUMHWYCCKUX PCAKIHUAX

1.8

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3JIM4HbIX (PAKTOPOB

1.9

OOparumble peakiuu. XUMHUYecKoe paBHOBecHe. (DakTOphl, BIUSIONIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle Hlarense

1.10

BHGKTPOJ'H/ITI/I‘{GCKB.SI Jucconuanms. CunpHble U ciiaOble SJICKTPOJIUTEL. Cpez[a BOAHBIX
PaCcTBOPOB BCHICCTB: KUCJIAs, HeﬁTpaJ'IBHaH, menoyHasi. Peakiiuy MOHHOTO oOMeHa




1.11

OKHCIIMTEIbHO-BOCCTAHOBHUTCILHBIC pCaKknuun

HeOpFaHI/I‘IeCKaﬂ XHUMHUA

2.1

Hemeramnbl. Ilomoxenue HemeramnoB B Ilepuoguyeckoil cucTeMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa 1 0COOEHHOCTH CTpOeHHs aToMOB. Du3nyeckrue CBOMCTBA
HEMETaJUIOB. AJIJIOTPOTHS HEMETa/UIoB (Ha TpuUMepe Kucioponaa, cepsl, (ochopa u

yriiepo/a)

2.2

XUMUYECKHE CBOWMCTBA BAXKHEHUIIMX HEMETAIOB (TaJOTCHOB, Cepbl, a3oTa, ¢ocdopa,
yriiepoia U KPEeMHHs])) U HUX COCIMHEHHH (OKCHIOB, KHCIOPOICOAEPKAIINX KHCIOT,
BOJIOPOAHBIX coennHeHui). [I[puMeHenrne BaXKHEUIIINX HEMETAJUIOB U UX COCTMHEHUN

23

Mertamnbl. [lonoxxenue meramnioB B Ilepuonnyeckoil cucreMe XMMHYECKHX SJIE€MEHTOB
J.W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JIOUEK aTOMOB METAJIIOB.
O6mume ¢usmveckue cBoiicTBa MeTaioB. CIIaBbI META/UIOB. DJIEKTPOXUMHYCCKUN PsiJl
HANPSDKEHUN METAJIOB

24

XUMHYECKHE CBOMCTBA BAXKHEUIUX METAUIOB (HATPHM, KalWi, KaJbI[Ui, MarHui,
QTIOMUHUMN, IIUHK, XPOM, JKeJIe30, Melb) U UX coeauHeHui. O0mue crnocoObl MoaydeHus
MeTaysioB. [IpumeHeHne MeTaioB B ObITY M TEXHUKE

2.5

I'eneTndeckas CBA3b HCOPTaHNYCCKUX BCHICCTB, MPUHAMJICKAIINX K Pa3JIMYHBIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponp xumun B o0ecrieueHun SKOJIOTUYECKOM, SHEPTeTHUECKON U MHUIIEBON O€30MacHOCTH,
pa3BUTUM MeauUUHBL. [loHsATHE O Hay4yHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX
peaxkuuii

3.2

[IpencraBinenuss 00 0OMMX HAYYHBIX MPUHLIUINAX [MPOMBIIIIEHHOTO IOJXY4YeHUS
BOXHEHIIMX BemecTB. YenoBeK B MHUpE BEHIECTB U MATEPHANIOB: Ba)KHEWINIHE
CTpOMTENbHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHasbl, KPaCKU, CTEKJIO, KepaMHKa,
MaTepuaibl s JJEKTPOHUKM, HaHOMAaTepUallbl, OpraHUYecKWe | MUHEpaJbHbIe
ynoOpeHust

33

XuMus u 3A0pPOBBC HYCJIOBCKA: IIpaBHJIa HCIIOJIB30BAHUA JICKAPCTBCHHBIX IIPCIIApaTOB,
IpaBHjia 0C30I1aCHOr0 HCIIOJIb30BaHMS pernaparoB OBITOBOM XUMHH B MOBCEIHEBHOM
KHU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

Xumust. 10 knacc: yueOnuk / O.C. I'abpuensin, . I'. Octpoymos, C. A.
Cnankos. - 2-e uznanue. - M. : [Ipocsemenue,2020 r.
Xumus. 11 knacc: yuebnuk / O.C. I'abpuensin, N.I'. Octpoymos, C.A.

Cnankos. - 3 - e uznanue. - M.: IIpocsemenne, 2021 r.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

[Ma6puensa O.C., Meroauueckoe nocooue. Xumus 10 - 11 kmacc. M.
[Ipocsenienue, 2022 1.

INabpuensna O.C., Xumus. 10 -11 kmacc. ba3oBsiii ypoBeHb. MeTonMuecKre
pekoMeHaauu 1 padouas nporpamma. M.: [Ipocsemenne, 2022 r.

JleBunikuit M.M. "VYBrekatenapHas xumus. [Ipocto o cioxHOM, 320aBHO 0
cepré3nom". - M.: ACT: Actpens, 2008 r.

Crennun b.J1., Amux6epos J1.10., "3anumarensubie 3aaanus 1 3QheKTUBHbIC
onbIThI 10 Xxumun'", poda, 2022 r.

CagenpeB A.E."OcHOBHBIE TTOHITHA U 3aKOHBI XUMHUHU. XUMHUUYECKUE

peakuuu". - M,: /Ipoda, 2003 r.

IHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

«Poccwmiickoe o6pazoBanue» - www.edu.ru

Enunas MaTeprer-komneknus nudpoBbix o0pazoBaTenbHbIX pecypcos (LIOP)
-www.school-collection.edu.ru

Poccwutickas anextponHas mkoia - resh.edu.ru

SAKnacc https://www.yaklass.ru

OI'NC "Mos mkoma" htt://myschool.edu.ru/
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