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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanun B Poccuiickoii ®enepauun», TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHUS (enepanbHO 00pa3oBaTENbHOM MNPOrpaMMbl CPEIHEro OOIIEro
oopazoBanusa  (POII  COQO), mpeacraBinenHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpazoBatenbHOM cTaHgapte COO, ¢ yuérom Konueniuu
npenojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsamusax  Poccuiickon ~— @enepanuy, — peaJM3yHOUIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEHUN «CTpaTeruun pa3BUTHUs
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOorpaMMbl 10 XUMHUHU, K ONpPEIETICHUIO
oOmieil crpareruu OOy4Y€HHUs, BOCIUTAHUS M PA3BUTHS  OOyYAIOUTUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTH II€Jei, COAep>KaHus, pPe3yJbTaTOB OOyYEeHHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

XuMHuuyeckoe oOpaszoBaHue, MoJTy4yaeMoe BBITTYCKHUKaMH
o011e00pa3oBaTeIbHON OpraHU3alluM, SIBJISIETCS HEOTHEMJIEMON YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM 3TallOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOYEBBIX IIEHHOCTEH, MPHUCYIIHNX
LIEJIOCTHOM CHUCTEME XUMUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIeH
KyJbTYphl 4YENIOBEKa, a TAKXKE HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 37I0POBBIO M IPUPOAHOU cpefie. PeanuzyeTcs: xumudeckoe oOpa3oBaHue
oOydJamImxcs Ha YpOBHE CpelHero oOmiero oOpa3oBaHUS CpEICTBAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE UM TMOCTPOEHUE KOTOPOIo
OTIpeJICNICHbl B POrpaMMe MO XUMHH C YYETOM CreM(PUKU HAYKA XUMUHU, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIIECTBA, a TAKXKE C
yu€ToM OOImUX 1eled W MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpeaHero obmero oOpazoBanus B Poccuiickoi
denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HaYK UTPaeT 0coOYI0 poib B
COBPEMEHHOW ITMBWIM3AIlMM, B CO3JaHUM HOBOM 0a3bl MaTepualbHOU
KyabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAy4yHOrO MBIIUIEHHUS, B CO3JaHUE LEJIOCTHOrO MPEJACTaBICHUS 00
OKpY)KalolleM MHpPE KakK O €IUHCTBE IMPUPOABI U 4YEJIOBEKa, KOTOPOE
dopMupyeTcsi B XHMMHH Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIoIIEro MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEILECTB, UX
CBOMCTBAaMHU ¥ BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3auMOAEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMUS
CTaJla HEOTHEMJIEMON YacThbI0O MHUPOBOW KYyJIbTYPhl, HEOOXOAMUMBIM YyCIOBHUEM
YCHEUIHOTO TPYyAa M >KU3HHU KaxJoro wieHa oOmiectBa. CoBpeMEHHasi XUMHUS
KaK HayKa cO3UJlaTelibHasl, KaKk HayKa BBICOKMX TEXHOJIOTMW HaIpaBlieHA Ha
peuieHre riI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPbCBOM, JHEPreTHYCCKOM, MHIICBOM, JSKOJOTHYECKONH O€30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM C OOMMH LEISAMH U MPUHIMIAMUA CPEAHEro OOIIEero
oOpa3zoBaHusi conaepxkanue mnpeamera «Xumus» (10-11 knaccel, 06a30Bblid



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOydarommxcsi,  HEOOXOIMMYKH MM Uil BBIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOUYEHHUS B KU3Hb COLIMYMA,
NpOJOJDKEHUsT 00pa3oBaHMs B  Pa3dUYHBIX O0JACTIX, HE CBSI3aHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBasiomuMu  nipeiMeTa «XUMUsS» SBISIOTCA 0a30Bble KypChl —
«Oprannueckas xumusi» U «OOmass ¥ HEOpPraHUYeCcKas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHMI M0 HEOPTaHMYECKOW XUMUU (C BKIIOUCHHEM 3HAHUM U3 00IIe
XUMHH) U opraHndeckoi xumun. @opmMupoBaHue JaHHOW CUCTEMBbl 3HAHUH MPU
U3YYeHHM TIpeaMeTra O00ecreurBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOr0oo0Opa3us BeIIeCTB Ha OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mas u
HeopraHudeckasi XUMusi» copMHUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOI0 TOJX0Jla K H3Y4YeHHIO ydyeOHOro marepuaia M oOyClIOBIEHa
UCTOpUYECKH OOOCHOBAaHHBIM  pa3BUTUEM 3HAHMM HAa  ONpeneNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpUBarOTCs Ha YPOBHE KIIACCUYECKOW TEOPUM CTPOEHUS OPraHMYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
npelcTaBieHuit o cTpoeHuu BemecTB. CBelneHus 00 HM3ydaeMbIX B Kypce
BEIIECTBAX [JAKOTCA B pPa3BUTUM — OT YIJIEBOJOPOJIOB 10 CIIOXKHBIX
OMOJIOTUYECKM aKTHUBHBIX coeauHeHud. B  Kkypce opranuueckoil Xxumuu
NOJIy4aloT pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs TEPBOHAYAIBHBIE TMPEACTABICHUS O XUMUYECKOM  CBS3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTHA CBOMCTB BEIECTB OT
UX CTPOECHUS, O XUMUYECKOU pEaKLIUU.

[lon HOBBIM yriiOM 3peHHs B mpeamere «XUMHsS» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
TEOpETUYECKU Marepuan U (PaKTOJIOTMYECKUE CBEJEHUS O BEIIeCTBaX W
XUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX W  METOAOJOTUYECKHUX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA dTOTO 3aKOHA —
oT 00o01aroIel 10 OOBACHIIONMIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXHEHMINIMX BeIlecTBaX, HX COCTaBe,
CTPOCHUH, CBOWCTBAX M IPUMEHEHHUM, 4 TAKKE O XMMHUUYECKHX PEAKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMHU COJEPKaHUsA, HMEKIWUMU KYJIbTYPOJIOTHYECKUN U
MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3HU
XUMHM C JPYTMMH HayKaMH, PacKpbhIBalOT €€ poOJjb B IO3HABAaTEIBbHOU H
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K TIpOLleCCy TBOpPYECTBA B OO0JACTH TEOPHH W MPAKTUYECKUX TMPUIOKEHUN
XAMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX NpoOJieMaX, CBA3AHHBIX C XUMHEH, KPUTUUYECKU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHATh €€ JMJis TMOIMOJHEHUS 3HAHUM,
pELICHUS MHTEJUIEKTYaJIbHBIX M O3KCIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amad. B memom conepkanue yuyeOHOTo mpeamera «XUMHsS» JaHHOTO YPOBHS
M3y4YeHUS  OPUEHTUPOBaHO Ha  (QopmupoBaHume y  OOydarOmIMXCsA
MHPOBO33PEHYECKON OCHOBBI IS TOHUMAaHUS (HUIO0CODCKUX HIICH, TAKHX KaK:
MAaT€pPUAIbHOE E€JUHCTBO HEOPraHMYECKOTO M  OPraHWYeCKOro  MHpA,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHHUEM, ITI03HABAEMOCTD



IIPUPOAHBIX SABJICHUNA NYTEM DKCIECPUMEHTA U PELICHUS IIPOTUBOPEUUN MEXKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH XUMUU
B pEUIEHUH DHKOJIOTMYECKUX NpodieM, a Takxke mpoldieM cOepexeHus
HSHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3/JaHHMSI HOBBIX TEXHOJOTHMH U
MaTepHualoB.

B nmnnane pemenus 3amad  BOCHHUTAHMS, pPAa3BUTUS U COLMAIM3ALUU
oOy4Yaromuxcs NPUHITHIE MPOrpaMMOM MO XMMHUM TOJXOJbI K ONPEIEICHUIO
collepKaHUsI M TIOCTPOCHHUS NpeIMeTa MpeaycMaTpuBaroT (OpMHpPOBAaHUE
YHUBEPCAJIBHBIX Y4YEOHBIX JEHCTBUI, HUMEIOIIUX 0a30BO€ 3HAUYEHHUE IS
pPa3IUYHBIX BHJIOB JESITEIBHOCTU: pEUIeHUs MpoOJieM, MOMCKa, aHalu3a U
o0paboTku  uHpOpMALMK, HEOOXOIUMBIX I NPUOOPETeHHs]  OMbITa
NPAKTUYECKOM W HCCIeoBaTEeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMUHU.

B mpakrtuke npenogaBaHUs XMMHHM Kak Ha ypOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, TaKk M Ha YPOBHE CpEeAHEro oOmiero ooOpa3oBaHus, MOpU
ONpEJIETICHUH COJIEPKATEIbHON XapaKTEPUCTUKU LeJed H3ydeHus MpeaMera
HanpaBJICHUEM TMEPBOCTENEHHOM 3HAYMMOCTH TPAJUIMOHHO NpPHU3HAETCA
dbopMHUpOBaHHME OCHOB XUMHUYECKOM HAyKh Kak oOOJacTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKON MACSTENbHOCTH 4YellOBeKa M Kak OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOu
NOJXOJ K ONpEeNeieHUI0 Ieleil H3ydeHHUs TMpeAMeTa SBISETCS BIIOJIHE
OTpPaBJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMHU LIETISMU M3YyYEHHUS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:

e (opMHpOBaHHE CHCTEMbl XHUMHYECKMX 3HAaHUM Kak BaKHeHIIen
COCTaBIIIIOIIEH €CTECTBEHHO-HAYyYHOM KapTHMHBI MHpA, B OCHOBE
KOTOPOH JIe’KaT KIJIIOUEBbIE IOHATHUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUU XHMHHM, OCBOCHHME S3bIKa HAyKH, YCBOCHHUE W IIOHMMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAaKOMJIEHUE C UCTOPUEN UX Pa3BUTHSI U CTAHOBIICHUS;

e (dopMUpOBaHHE U pa3BUTUE MPEJCTABICHUM O HAyyHBIX MeETOJax
NO3HAHMUSA BELIECTB M XHUMUYECKUX pEaKUUid, HEOOXOAMMBIX JUIs
OpuoOpeTeHUss YMEHUM OpUEHTHUPOBATBCS B MHpPE BEIIECTB U
XUMHUYECKUX SIBICHUH, UMEIOIUX MECTO B IIPUPOJE, B IPAKTUYECKON U
IMOBCEIHEBHOM KU3HHU,

e Dpa3BUTHE YMEHUH U CHOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHHeM U OOBSCHEHHEM  XHUMHYECKOIO  SKCIIEPUMEHTA,
coOmroIeHneM TpaBuil 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, coaepkarenpHas XapakTEepHCTHKa Leled M 3aaad
U3Yy4YEeHHs MpEeAMETa B MPOrpaMMe MO XMMHMHM yTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBMM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIero
oOpazoBanus. CeronHs B MPENOAaBaHUM XUMHUH B OOJIbLICH cTeneHu oTAaéTes
NPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COAEp)KaHHud  OOydeHMs,
OPUEHTUPOBAHHOM HA TMOATOTOBKY BBITYCKHHKA 0011€00pa3oBaTeIbHON
OpraHM3allu{, BIAJCIOUIETO He Ha0OpoM 3HaHWM, a (YHKIUOHAIHHOU
I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSAMM AKTUBHOTO MOJIYYEHMS 3HAHUN
Y IPUMEHEHUS UX B PEATIbHOM KU3HU ISl PEIICHHS MPAKTHUECKHUX 3a/1a4.

B cBA3M C¢ 3TUM Npu M3y4EeHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOIIEe
3HAYEHUE MPUOOPETAIOT TAKKE LEIHN U 3a7a4H, KaK:

aganTanys oOydalIIMXCAd K YCIOBUSM JMHAMUYHO pPa3BUBAOLIETOCs
Mupa, (OpMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caMm000pa30BaHUIo, COTPYAHUYECTBY,  CaMOCTOSATEIbHOMY  MPHUHSITHIO
IPAMOTHBIX PEHICHUM B KOHKPETHBIX >KU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHue y OOYy4YarONIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIMI), MUMEIONIUX YHUBEPCAIbHOE 3HAYEHUE JJI Pa3IMYHBIX BUJIOB
NEATeNIbHOCTU:  pelleHus MmpooOsieM, TOWCKAa, aHaliu3a U 00paboTKH
nHpopMany, HEOOXOAUMBIX HJii TNPUOOPETEHUS OIbITa JEATEeIbHOCTH,
KOTOpasi 3aHUMAET BaAXKHOE MECTO B MO3HAHUU XMMHHM, a TAKXKe JJISl OLIEHKHU C
MO3ULUN 3KOJOTUYECKOM O€30MacHOCTU XapakTepa BIUSHUS BEUIECTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX
crocoOHOCTe 00yYaroluXcsi: CIOCOOHOCTH CaMOCTOSATEIBbHO MPUOOpPETaTh
HOBBIC 3HAHHUS MO XUMHUU B COOTBETCTBUU C >KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJI30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIC TEXHOJIOTUU ISl TOWCKa U
aHanu3a y4eOHOM U HAay4YHO-TIOMYJSpHOW HWHOpMAIMK  XUMHYECKOTO
COJICpKaHUS;

dbopMupoBaHue U Ppa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO W
JIOTUYECKOTO MBIILJICHHS, HAOJIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBbI, B 4YaCTHOCTH, IMPU IUTAHUPOBAHUU U
MIPOBEJCHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeXKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUH, €€ BaXKHOU POJM B PENICHUU TI00abHBIX MPOOIeM
palMoOHAIBLHOTO TIPUPOIOTIOJIH30BAHMS, ITOMIOJTHEHUSI DHEPTreTUUECKUX PECYPCOB
U COXpaHEHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpe’KHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0OPOBBIO, a TakKxKe
NpPUOOPETEHUs OTbITAa HWCIHOJIb30BAHUS TOJYYCHHBIX 3HAHWM MJI1 MPUHATHA
IPaMOTHBIX PEIICHUN B CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM miaHe cpemHero oOuiero oOpa3oBaHUS TPEAMET «XHUMHUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHoW obOmactu «EctecTBeHHO-
HAy4YHBIE TPEIMETHI.

OO6miee yMciIO 4YacoB, OTBEAEHHBIX IJISi M3YUYEHHUS XUMHUHU, HA 0a30BOM
YPOBHE CPEJIHETO 00111ero 00pa3oBaHus, cocTaBisieT 68 yacos: B 10 kinacce — 34
yaca (1 uwac B Hememo), B 11 kmacce — 34 wyaca (1 yac B Hemenmw).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKOl XUMHUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJIYYEHUH HOBBIX BEIIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MOJOXKEeHUA. CTpPyKTypHbIE
dbopMyIbl OpraHUYeCKUX BelleCcTB. ['OMOOTHs, n3oMepusi. XUMHUECKasl CBS3h
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0  Kiaccuukauuu OpPraHUYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKuX COeIMHEHUH (CUCTeMaTH4eCKasi) U TPUBUAJIbHBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYECKUX BEIIECTB.

DKCIEPUMEHTANIBHBIE METObl WM3YyYEHHUS BEIIECTB M HUX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMy Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OPraHWYECKHUX BEIIECTB, HAONIOJCHHE U
OMHUCAaHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHUEe, OOYTIIUBAaHKUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHME, TOMOJIOTUYECKHM psig. MetaH u 3TaH —
POCTEHINNE TPEJACTABUTEIN aJKAHOB: (PU3MYECKUE W XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUST U TOPEHHs), HAXOXKJICHHE B MPUPOJE, MOJyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH Psifl. DTUIEH U MPONUIICH
— MPOCTEHIINE MPECTABUTENN AIKEHOB: (PU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUAPATALUMU, OKHUCICHHUS U
NOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u meTwiOyTaauen-1,3: cTpoeHue, BaKHEHITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTUMEPU3ALIIH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUSA, TOMOJIOTMUECKH psij.
AueTWiieH — TpOCTEHIIMI MpEeACTaBUTENb aJKHMHOB: COCTaB, CTPOCHHUE,
¢uznueckne U XUMUYECKHE  CBOWCTBA  (peakuuMu  THUAPUPOBAHUA,
rajOreHUpOBaHUs, THIpaTallii, TOPEHHUS ), IOJYUCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, ctpoeHue, GU3NIECKHE U XMMUYECKHUE CBOMCTBA
(peakuuMu TrajJoOreHUpPOBAHUS W HUTPOBAHUS), MOJIYYEHHE M HPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ce0lcmea (peaxyuu
2A/I02eHUPOBGAHUSL U HUMPOBAHUsL), NOAY4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTHyeckas CBS3p MEXKAY YIVIEBOJAOPOJAMH, NMPUHALICKAIUMU K
Pa3JIMYHBIM KJIaccaMm.

[IpupoaHble MCTOYHUKHM YIIIEBOAOPOAOB. I[IpMpoaHbBId ra3 W MOMYyTHBIE
HedTarabie Ta3el. HedTh u e€ mpoucxoxaenne. CriocoOs! nepepadboTku HeTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKU), muponau3. [IpoaykTsi
nepepadoTku HePTHU, HUX MNPUMEHEHHE B TMPOMBIIUIEHHOCTH U B OBITY.
KameHnHbI# yroips U IpoyKThl €ro nepepadboTKH.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBPAILICHUI:
O3HAaKOMJICHME ¢ oOpasllaMy IUIACTMAcC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOAETUPOBAHUE MOJIEKYJ  YIJIEBOJOPOIAOB U



rajioreHONPOU3BOHBIX, MPOBEJACHUE NPAKTHUUYECKOW pabOoThl: MOIyYCHHE
ATWIECHA U U3YUYEHHUE €r0 CBOICTB.

Pacu€rHble 3anaum.

Bbrunciienuss mo ypaBHEHMIO XHMHMUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WM MPOIYKTOB
peaKium).

Kuciaopoaconep:xamme opranuieckue coeuHeHHs

[IpenenbHble OJHOATOMHBIE CHHUPTHI. METaHOA W ATAHOJ: CTPOCHHE,
dbu3uYeckue U XUMUYECKHE CBOMCTBa (peakiMh C aKTHUBHBIMU MeETajjlaMu,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NMpUMEHeHHe. BoaoponaHbie CBS3M MEXKIY
MOJIEKYyJIaMU CIUPTOB. [lelicTBME MeTaHoJIa U 3TaHOJIa HA OPraHU3M YeJIOBEeKa.

MHoOroatoMHbl€ CHOUPTHL. ODTUJICHTJIMKOIL W TJMIEPUH: CTPOEHUE,
dbu3udeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO IIEJIOYHBIMHU
MeTaJlaMH, KaueCTBEHHAs Peakilis Ha MHOTOATOMHbBIC CIUPTHI). JlelicTBre Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTHICHTITUKOJIS.

@deHoJ: CTPOEHHUE MOJIEKYJIbl, (PU3MUYECKME M XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunsl U kemoHsl. DopManbAETH]l, alleTalbIErHa: CTPOCHHUE,
bu3nUecKre U XUMMUYECKUE CBOMCTBA (PEAaKIIMU OKUCICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEAKIINH ), IOJYyUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpejieibHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHaAs W
YKCYCHAasl KUCIIOTBI: CTPOCHHE, GU3NIECKUE U XMMHUYECKHE CBONCTBA (CBOMCTBA,
oOme Juisi  Kjacca KHUCIOT, peakuus JTepudukanuu), TMOIydYeHUue u
npumeHeHne. CTeaprHOBasi U OJIEMHOBAsI KUCIOTHI KaK MPEICTABUTEIN BBICIINX
KapOOHOBBIX KHUCIOT. MblIa KaK COJM BBICHIUX KapOOHOBBIX KHCIOT, HX
MOIOIIEE IEUCTBUE.

Crnoxknble 3(Upbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbIX 3dupoB. Kupsl. T'maponus sxupoB. [lpumeHeHue KHUPOB.
buonorunueckas posip KUPOB.

VYrneBomsl: cocTaB, KiaccupuKanus yriaeBoAoB (MOHO-, - W
noyicaxapuabl). [Jroko3a — mpocTedInii MOHOcCaxXxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PHU3nYecKue U XMMHUYECKUE CBOMCTBA (B3aUMOJCIHCTBUE C
ruapokcugom meau(Il), okuciaenne aMmmuadyHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBIICHHE, OpOKEHHUE TIIOKO3bI), HAXOXKECHUE B MIPUPOIE, MPUMEHEHHE,
ouonornyeckas posib. @orocunres. pykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemirono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
HeUT0I03bl.  PU3NYECKUEe M XUMHUUYECKHME CBOMCTBA Kpaxmaina (TUIpOJIH3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IMPEBPALCHUMN:
MpOBEJCHNE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIUHU OJHOATOMHBIX CIIUPTOB (OKUCIECHHE 3TAHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TIHIIEPUHA C
ruapokcuaom Menu(Il)), ampaernmoB (OKHUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rugpoxcugom wmenu(Il), B3ammopelcTBue kKpaxmana c
MOJIOM), TIPOBEJACHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss 1mo ypaBHEHUIO XUMHUUYECKON peakiuu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOT0 BEIIECTBA WJIM MPOAYKTAa PpPEaKUUU MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

A30TCoaepKaIne OpraHnIeCcKue COeTNHEHUS.

AMUHOKHCIIOTBI ~ KaKk  aM(OTEpHBIE  OPTraHWYECKUE  COCIMHCHHSI.
dusnyeckne W XMMHYECKUE CBOWCTBA aMUHOKHUCIIOT (HAa MpUMepe TIIHMIINHA).
buonoruyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusl.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs M TPETUYHAS CTPYKTypa OEIKOB. XUMHUYECKHE CBOHCTBAa OEIKOB:
THIPOJINA3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCHepUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpaICHUI:
HAOJIFOJICHUE M OINMCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JE€HATypalus OelKOB
NIPW HarpeBaHUU, IIBETHBHIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJSIDHBIX — COCIUHEHUI:
MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUU, CPETHSS
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCTMHCHUI — TIOJIMMEPHU3AIINS U ITOJTHMKOHICHCAITH.

DKCHEpUMEHTAJIbHBIE METOJbl M3YYCHUS BEIIECTB M WX IPEBpAICHUI:
O3HAKOMJICHHE C oOpa3liaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeXNpEeIMETHBIX CBS3CH MPU HM3YYCHUHW OPTraHHYECKOU
xumun B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIHUX
€CTECTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMU
IUTSL OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBCHHO-HAy4YHbIC TIOHSATHUS: SIBJICHWE, HAyYHBIA (QaKT,
THIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KiaccH(UKAIHs, TepUOIUIHOCTS,
HaOII0ICHNEe, U3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwusuka: Martepus, OJHEpPrHs, Macca, aroM, OJIJIEKTPOH, MOJIeKyJa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSIHHE
BeIIeCcTBa, GU3MUCCKUE BEIIMUNHBI U €JIMHUIIBI KX U3MEPCHUS.

buonorus: kierka, opranusMm, 6uochepa, 0OMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (OEIKH, YTIEBOJIBI, KHUPHI,
cbepMeHTHI).

eorpadms: MuHEpanmbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: mUIIEBbIE TPOIAYKTHI, OCHOBBI PAINMOHATBLHOTO IUTAHUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHBIE M KOCMETHYECKUE TPEmapaThl, MaTepuabl
U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMHUU

XUMUYECKUM 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
00o0y04Ka. DHEpPreTHIecKre YPOBHH, IOIypOBHUA. ATOMHBIE opbuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacupeieNICHUs] JIEKTPOHOB 10 OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpAIUsi aTOMOB.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snementoB [J[. WM. MenaeneeBa. CBA3bp NEPUOAUYECKOTO 3aKOHA W



Ileppuonnueckor cucrtembl xuMudeckux dieMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX HJIEMEHTOB U 0O0pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEIIECTB IO TpylmaM M NEpUoAaM. 3JHAYCHHE MNEPUOJAUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKash CBSI3b. BHIbl XWMHUYECKON CBA3U
(KoBaJIieHTHAsI HEMOJIAPHAS U TOJISIpHAs, HIOHHAS, MeTajuInueckas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKON CBs3M (OOMEHHBIA U JIOHOPHO-
akienTopHeii). Bomoponnas cBsizb. BaleHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucnenusi. MIoHbI: KATUOHBI U AaHUOHBI.

BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEHIECTBA. [UMBl KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue o nucnepcHbix cucremMax. VICTUHHBIE M KOJIJIOUJHBIE PACTBOPHI.
MaccoBast 10Jisl BEIlIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKMX  COCIUHCHHM. Homenknartypa
HEOPraHWYECKUX BEIIECTB. [ €HeTHYecKasl CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCAM.

Xumudeckas peakinus. Krnaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TTPU XUMUUECKUX PEAKIIUSX.

Ckopocth peakuuu, €€ 3aBUCUMOCTh OT pPa3IMYHBIX  (DAKTOPOB.
O6paTumble peakuu. XHUMHYECKoe paBHOBecue. DaKTOPhI, BIUSIOINIME Ha
cocTostHUE Xumudeckoro pasHoBecus. [Ipunnun Jle Hlarense.

Onexrponutuyeckas aucconuanus. CuibHble W clla0ble 3JIEKTPOJIUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IETOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
nemoHcTpanus Tabnun «llepuoguueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBay, n3ydeHne MoJielel KpUCTALTHYECKUX PeIIéToK, HaOI0eHNe
U ONHCaHUE JIEMOHCTPAIIMOHHBIX U JA0OpPATOPHBIX OIBITOB (pa3io’KeHUe
NEPOKCUJA BOJIOPOJa B MPUCYTCTBHM KaTalM3aToOpa, OMNPEIEICHUE CpPeabl
pacTBOPOB BEUIECTB C MOMOILIBI YHHBEPCAJIBHOTO HWHIMKATOPA, PEAKLIUH
MOHHOTO 0OMEHa), POBEJIEHUE MPAKTUYECKON paldoThl «BiusHUE pa3inyHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3amaun.

PacuéTtel 1o ypaBHEHMSM XUMHUYECKHX pPEaKUHU, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C UCIIOJIBb30BAHUEM ITOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemerayuioB B llepuonndeckor cucrteme
xuMu4deckux 3yemeHToB J[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB.
du3uyecKkue CBOMCTBA HEMETAUIOB. AJIIOTPONHUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOJ1a, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJIOr€HOB, CEPhI, a30Ta,
dochopa, yrimepoma W KpEeMHHS) W HMX COCAWMHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAJIOB U X COCTMHEHHUM.

Mertamisl. [lonoxenne meraiuioB B [lepuoanueckoit cucreMme XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX



o0osouek aToMoB MeTauioB. O6mue pusnueckue cpoiicTBa MeTaiuioB. CIiiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUAN psi HAPSX)KEHUA METAJIIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUM, Kalu, KaabIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O61mue crnocoObl mosiy4eHusi MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCIMEPUMEHTANBHBIE METOAbl WM3yYEHUS BEIIECTB M HUX MPEBPALLICHUM:
M3YUYEHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE
AKCIEPUMEHTATBHBIX 3aJ]1ay, HAOII0JICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMMOJACHCTBUE THAPOKCHAA  ATIOMHUHUS  C
pacTBOpamMu KHUCIOT U 1IEJIOYEHd, KAYECTBEHHbIE pEAKIMM HAa KaTHOHBI
METaJIJIOB).

PacuétHrnie 3agaun.

Pacuétel macchl BemiecTBa uim 00bEMa ra30B MO0 U3BECTHOMY KOJIUYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tel Macchl (00BEMa, KOJMUYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUHU, €CIIH
OJIHO U3 BEUIECTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponbs xuMum B oOecrieueHnH SKOJOTUUECKOMN, SJHEPTEeTHIECKON U TTUIIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [[oHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 oOOMMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJTyYECHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEHIECTB M MaTEPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpHUaJIbl, KpacCKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIsl AJEKTPOHUKHA, HAHOMAaTEPHAJIbl, OPraHUYECKHUE U MUHEPAIbHbIC
yI0OpeHUs.

XuUMUS ¥ 3J0pOBhE YEJIOBEKA: MpaBuia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBwiia 0€30MacHOTO HCIIOJIb30BaHUS IIpenapaToB OBITOBOM
XHMHHU B TIOBCEIHCBHOM JKU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzainus MeXnpeIMETHBIX CBSI3eM MNpU H3yYeHHH OOmmed u
HEeOpraHmueckoi xumuu B 11 Kilacce OCYIIECTBISETCS 4Yepe3 HCMOJIb30BaHUE
KaK OOIIWX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W TIOHATHH, SBIISIOMIAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, Kilaccu(uKamms, IepUuOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

dus3nka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUYECKUH YpPOBEHb,
BCIIIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, (PU3UYCCKUC
BEJIMYMHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHm3M, DJSKocHUcTeMa, Owmocdepa, Makpo- U
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpraHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIIaeMbIe,
TOIUIMUBO, PECYPCHI.

TexHonorus: XUMHNYCCKai IMPOMBINIJIICHHOCTD, MCTAJLIypIru:,
IIPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUAJIOB, CEIILCKOXO035MCTBEHHOE
IIpoOnu3BOACTBO, nmumeBas IMPOMBINIJIICHHOCTD, (bapMaI_[eBTI/I‘-IeCKa}I

IIPOMBIINIJICHHOCTBb, IIPOMU3BOACTBO KOCMCTHYCCKUX IIPCIIAPATOB, IIPOU3BOACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, QJICKTPOHHAA IMPOMBINIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TIPOrpaMM CpeHEero oOI1iero oOpa3oBaHUsl (JIMYHOCTHBIM,
METanpeJMETHbIM U MpeaMeTHbhIM). HayuHO-MeToaudeckod OCHOBOM IS
pa3paOOTKH TIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpPETHEro oOIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHCTEMHO-AEATEILHOCTHBIM MOAXOJ0M B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeaMeTa «XHUMUS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIU4re MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIICHHOE pPa3BUTHE BHYTPEHHUX YOCKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAMIMK 0a30BOM HAyKH
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, MPUCYIIUMU 1IE€JOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TMPABOCO3HAHUSA DSKOJOTMYECKOM KyJIbTYphl U CIOCOOHOCTHU
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJAbTATHl OCBOEHUS MPEAMETa «XHMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIHUTATEIBHOM JEATEIHHOCTHU B COOTBETCTBUHU C
T'YMaHUCTUYECKUMU, COL[MOKYJIbTYPHBIMH, ITyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSAMH M HJIealaMUd POCCUICKOTO TPaXKIaHCKOTO 00111eCTBa, MPUHATHIMH B
oOIIIeCcTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TpOIieccam
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOI'O CTAHOBIICHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pPE3YNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaAXKaAOT
c(hOpPMHPOBAHHOCTh ONBITA MO3HABATEIBHOM M TPAKTUYECKON IEATEIHHOCTU
0Oy4YaromuXcs MO peaau3aiuy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpaskaIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUS  OOYYalOIIMMHCS  CBOMX  KOHCTUTYLIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXCHUS K 3aKOHY U MIPABOMOPAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M TIO3HABATEIHHBIX 33/1a4, BBIMTOTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTbI JPYTUX MPU aHAIU3€ Pa3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) IaTPUOTHYECKOTr0 BOCIIUTAHUS

[EHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTECUYSCTBEHHON XMMUH;

YBaXXEHUS K MPOIECCY TBOpPUECTBA B 00JACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJbTat



JUIUTENIBHBIX HAOMIOJEHUM, KpPOMOTIUBBIX OSKCINEPUMEHTATBHBIX ITOUCKOB,
MIOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HABATEIBHBIX MOTHBOB B MOJYYEHHUH U TOCIECAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHKEHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH  OIIEHHMBATh CHUTYyalldd, CBS3aHHbIE C XUMHYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUs], OPUCHTUPYSICh HA MOPAIBHO -
HPaBCTBEHHbIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE M MOCTYIKH CBOUX TOBAPUIIEH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME TOCJIEACTBUN ITHX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPBbI 310POBbA:

MOHUMAHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOro o0pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmroieHust mpaBuil 0€30MacHOro OOpallleHusi ¢ BEUIECTBAMU B OBITY,
MOBCETHEBHOM JKM3HU U B TPYAOBOU JEATEILHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJ WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TIOBEJICHUSI B CUTYallMsIX, YTrPOKAIOUIMX 370pPOBBI0 M JKU3HU
JIIOCH;

OCO3HAHUS  TIOCICACTBUA W HENPHUATHS  BPEIHBIX  MPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEeHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENBHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Y4YacTHE B PpEIICHUM MPAKTUYECKUX 3a/1ad
COIIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJbTaraM TpYyJIOBOU
NEeATEbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYAIHHOM TPACKTOPUH
oOpazoBanus, Oyaymield nmpodeccuu U peaau3anii COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB
1 MoTpeOHOCTEH 00111eCTBA;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 11€JIECO00PA3HOr0 OTHOLICHUSI K MPUPOJAE, KaK UCTOUHHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

NOHUMaHHUS TJI00AJBHOTO XapaKTepa AKOJOTHMUECKUX MpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;

OCO3HAHHS HEOOXOJUMOCTH MCIOJIB30BaHUS JOCTHIKEHUN XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOIO HENPUSITUS JCUCTBUM, NPUHOCAIINX Bpel OKPYKAIOIIEH
MIPUPOJIHOM Cpelie, yMEHUS IPOTHO3UPOBATH HEOIATONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUM U MPEIOTBpPAIIATh UX;

HaJU4Usl  Pa3BUTOrO  HKOJIOTMYECKOTO  MBIIIICHUS, HKOJIOTHYECKOM
KYJbTYpbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B [M03HABATENIbHOM, KOMMYHUKATUBHOW U COLIMAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS aKTUBHO MPOTHUBOCTOSTH WJICOJIOTHU
xemo(poouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOMN MPAKTHKY;

NOHMMAaHUS ClIenUPUKA XUMHH KaK HayKd, OCO3HaHUsA e poiu B
(GopMUpPOBAaHUHU PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH IETOCTHOTO
NpEeJICTaBICHUs 00 OKPYKAIOIIeM MHUpE KaK O €IMHCTBE MPUPO/IBI M YEJIOBEKa, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
UBWIIM3AIMA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH W Ba)XXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepUaNbHOW KYyJNbTYpPbI, PEIICHUH TI00ATBHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeYeHNH YCIIOBUH YCIICITHOTO TPY/Ia M 9KOJOTHYECKH KOM(POPTHON KU3HU
Ka)/I0T0 4JieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMAaHUSI CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS Ui aHaIW3a W OOBSCHEHUS SIBICHUHN
OKPYXKAIOIIEro MUpPAa W TMPOHMCXOMSAINIMX B HEM HW3MCHCHWM, YMEHHUS JelaTh
00OCHOBaHHBIC 3aKJIFOUYCHHUSI HAa OCHOBE HAYYHBIX (PAKTOB W HMEIOUIUXCS
JAHHBIX C IEJIBIO TIOJYYEHHUS JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
peleHus mpoOJieM B PealTbHBIX JKU3HEHHBIX CUTYaIIHX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON IS TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpEephIBHOMY 0O0pa3oBaHUIO U
caMo00pa3oBaHUIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUU IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JCSITETLHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOrO TpenMeTa «XHUMHUS»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (OPMHPOBAHUS  MHUPOBO33PEHUS  OOyYarONIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeaMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpakarolue IEeIOCTHOCTh HAYYHOW KapTUHBI MHpa M CHEIU(PUKY METOJIOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEPTUs, SIBICHHE, MPOIECC, CUCTEMA, HAyYHbIH (HaKT, MPHUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIOAEHUE, H3MEpPEHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, pEryJlATHBHbIE), oOecneuuBatronme GOpMUpPOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETEHIIUN 00yJaroIInXcs;

CHOCOOHOCTD oOyyaromuxcs UCIIO0JIb30BaTh OCBOEHHBIE
MEXKJUCIMUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
y4eOHbIC IEUCTBUS B TO3HABATEIHLHOM M COIMATILHOM MPAKTHKE.



MeTtanpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JNEUCTBUSMU.

OBjiajeHne  YHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30Bble JJOrMUYecKHe NeiiCTBUS:

CaMOCTOSITEIbHO ~ (OPMYJUPOBATH W  aKTyallM3UpOBaTh MpoOJeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpEeAEATh LEIH MESITEIbHOCTH, 3aJlaBas MApaMEeTpPbl U KPUTECPUHU HX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JEITEIBHOCTH C TIOCTABJICHHBIMHU
LETSIMU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUM MPUEMBI JOTMYECKOTO MBILIIJICHUS —
BBIICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIHNE OHATHUS 1JI1 OOBSICHEHUS OT/ACIIBHBIX (DAKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCHU(pUKAIMKU BEHIECTB U
XUMUYECKUX PEaAKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTHYECKHUE pACCYXIEHUS (MHAYKTUBHBIC, IEAyKTUBHBIC, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  TMPOLIECCE TO3HAHMS, KCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBbIBATh  MOJEIbHBIC
OpE/ICTaBIIEHUs] — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHUUYECKOW pEaKIUUd — TMpU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JJIS1 BBISIBIICHUS! XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJ€Th OCHOBAMH METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IEeNIM M 3aJa4yd  HUCCIEAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA TO3HAHUS U OCHOBHI N7l (POPMHUPOBAHUS TUMIOTE3BI 110 MPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 3a
XOJIOM  MpOIEcca, CaMOCTOSTEIbHO  MPOTHO3UPOBATH €r0  PE3yJbTar,
dbopMmynupoBaTh O00OOIIECHUS U BBIBOJABI OTHOCUTENIBHO JTOCTOBEPHOCTH
PE3YNIBTATOB MCCIEAOBAHMS, COCTABISTE OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

NprOOpPETaTh OMBIT YYCHHYECKOW WCCIENOBATEIbCKON W MPOEKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB pEUICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B O3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3MYHBIX HMCTOYHHUKAX WHOOpMarmu (Hay4IHO-
MOMyJsipHasl JIMTepaTypa XWMHUYECKOTO COJACpP)KAHUsS, CIPAaBOYHBIC IMOCOOWS,
pecypebl HTEpHETa), aHATM3UpOBaTh HHPOPMAIUIO PA3TUYHBIX BUIOB U POpM



NpEJCTaBICHUsA,  KPUTHUECKH  OICHHMBAaTh €€  JIOCTOBEPHOCTH  H
HENPOTHBOPEUYHUBOCTE;

(dopMyIupPOBaTH 3aMPOCHl M MPUMEHSIThH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpPMAINK, HEOOXOIWMOW HJsi BBIMOJHEHHUS YYEOHBIX 3a7ad
ONPEIEIIEHHOTO TUTIA;

nproOpETaTh OMBIT UCTIOIB30BAHUS MH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAJIbHYIO (OpPMY TpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIULbI, PUCYHKU U APYTHE);

UCTIOJh30BaTh HAYYHBIA S3bIK B KadecTBE CpEJCTBA IpH padoTe C
XUMHAYECKOW WHPOpMAIUEi: NPUMEHATh MEXIpeaMeTHble ((pu3udeckue wu
MaTeMaTUYeCKUe) 3HAKU M CHUMBOJBL,  GopMmynbl,  aOOpeBUATYpHI,
HOMEHKJIATYPY;

UCTIOJIh30BaTh M TPEOOpa3OBHIBATH 3HAKOBO-CHMBOJIMYECKHAE CpPEICTBa
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIBbHBIMU KOMMYHUKATHBHBIMY 1€ICTBUSIMH:

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJe auajora
W/WIIN TUCKYCCHH, BBICKa3bIBATh WICH, (POPMYIUPOBATH CBOW MPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C TIPE3CHTANMEH Pe3yJIbTaTOB MMO3HABATEIILHOMN JEATEIHHOCTH,
MOJyYCHHBIX CAMOCTOSATEIPHO WM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBIMIOJITHEHUN  XUMHYECKOTO OKCIIEPUMEHTa, MPaKTHYeCKOH paboThl  TO
MICCIICJIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peal3alii Y9eOHOTO MPOSKTa U
(GopMyIupoOBaTh BBIBOJBI IO pE3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULUN B X0/ O0CYXAEHUSI U 0OMEHAa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJBHBIMHU PeryJIsiTHBHBIMH JeCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JEsITeIbHOCTh, ONpenessst €€ Lenu M 3aJauyd, KOHTPOJIMPOBaTh U IO MEpe
HEOOXOMMOCTH KOPPEKTHpPOBaTh IpEAJaraéMblii aaropuTt™M JAEWCTBUH NpU
BBIMIOJTHEHUU YYE€OHBIX U HCCIEAOBATENbCKUX 3a]ad, BHIOMpaTh Haubolee
3 PeKTUBHBIN CrOCO0 MX pEHIeHUS ¢ YYETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILIECTBJISITh ~ CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

IIpenmeTHbIe pe3yabTaThl OCBOCHHA Kypca «OpraHudeckass XuMUS»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUH O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHI
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJUMOM ISl PEIICHUS MPaKTHICCKUX
3a7a4 U DIKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIECHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOITOJIAralIIue TOHATUS (XUMHUYECKUUA JJIEMEHT, aToOM, OJJEKTPOHHAs
000JI0oYkKa aToMa, MOJIEKYJa, BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIHLHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIPHAasE  Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIM  CKEJNeT,
(yHKUMOHANIbHASL TpyNNa, paJuKall, U30MEpPHUs, H30MEPHI, TOMOJIOTHYECKUI
psiZ, TOMOJIOTH, YTJIE€BOJOPOJbI, KUCIOPOA M a30TCOJAEpKAIIUE COECIUHEHUS,
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCIUHEHHUS );
TEOpUHU U 3aKOHBI (TEOpHUs CTPOEHUsl oprannueckux BemecTs A. M. Bytneposa,
3aKOH COXPAaHEHHS MAacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3BIK
XUMHHM; MHUPOBO33PEHUYECKHE 3HAHUS, JEeXallue B OCHOBE IOHUMAaHUsA
MPUYMHHOCTH M CHUCTEMHOCTHM XHUMHMUYECKUX SIBICHUU, (HaAKTOJIOTHUUECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEHHH W OE30MacHOM HCIOJIb30BaHUU
BaXXHEHIIMX OPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKOU AESATEIBHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEpPHbIC TPU3HAKU MOHATHH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUS
IpU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPALLEHUN OPraHUYECKUX COCTUHEHUH;

c(hOpMHPOBAHHOCTh YMEHHI HCHOJb30BATh XUMHUUYECKYI0 CUMBOJIMKY JJIsi
COCTaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMyn OpraHMYeCKMX BELIECTB W YypPaBHEHHM XHMMHUYECKHX pEaKiuH,
M3rOTaBIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILTIOCTPALIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHMYecKUX BEHIECTB IO HX COCTaBY U CTPOCHHUIO K ONpPENeIEHHOMY
KJIacCy/Tpymnie COoeJuHEHUMN (YIrJIeBOJIOPObI, KHUCIOPOJ M a30TCOAEpKalue
COEIMHEHUS, BBICOKOMOJEKYJSIPHBIE COCIWHEHMS), N1aBaTh MM Ha3BaHUA IO
cucreMarnueckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBUAJIBHBIC
Ha3BaHUS OTIEIbHBIX OPraHWYECKUX BEUIECTB (ITWUJICH, MPOMWJIEH, AallETUJICH,
ATHJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBasi KHUCJIOTa, CTEAapUHOBAs KHUCIOTA,
TII0K03a, (PyKTO3a, Kpaxmall, IEeJIi0103a, TJIUIHH);

c(hOpMHPOBAHHOCTh YMEHHUS OMPENEATh BUABl XUMHYECKOW CBS3U B
OPraHUYEeCKUX COCAUHCHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemecTB A. M. bytiepoBa nmnsi oOBSICHEHHS 3aBHCHUMOCTHU
CBOMCTB BEIIECTB OT HX COCTaBa W CTPOEHHUS; 3aKOH COXPAHEHUS MAacChl
BEILECTB;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
duznyueckre U XMMHUYECKHE CBOMCTBA TUIUYHBIX MPEJCTABUTENCH Pa3TUYHBIX
KJIaCCOB OPTaHMYECKHX BEIIECTB (METaH, 3TaH, STUJIEH, IPOIWIEH, alleTHIICH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOJIb,
TJIMLEPHUH, (EHOII, alleTalb/IeTH/l, MypaBbHHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO34,
KpaxMall,  LeJUII0JI03a, aMHUHOYKCYCHas  KHUCJOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIU C UCTIOIB30BAaHUEM CTPYKTYPHBIX (POpMYyIT;

c(OpMUPOBAHHOCTH YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
YTIEBOJAOPOTHOTO CHIPbS (He(Th, TPHUPOIHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepabOTKU ¥ NPAKTUYECKOE MPUMEHEHHE IPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIYUCICHHS MO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BELIECTBA WU MPOJYKTa
peaklUuy IO U3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOIO M3 HMCXOJHBIX
BEILIECTB WJIH MPOAYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOTrO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
M XUMHYECKMX  SBJIEHUH  (HaOMoJeHHe, U3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIL30BaTh CHUCTEMHbICE XHMHUYECKUE 3HAHUS A
MPUHATUS PENICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAIMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

cOpMHUPOBAHHOCT ~ YMEHHUW  COOJIOJATh  MpaBWIa  IOJIb30BaHUS
XUMHYECKOM MOCyA0i W JabopaTOpHBIM OOOpYAOBaHUEM, a TaKXKe IpaBUIIA
oOpallieHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU TIO BBITTOJHEHUIO
1a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKUI
AKCIEpPUMEHT (TIpeBpallleHrss OpPraHWYECKUX BEHIECTB TMpPH HArpeBaHUU,
NOJIyYeHHE OSTUJIEHA M M3YYCHHE €ro CBOWCTB, KayeCTBEHHbIE peaKluu
OpraHUYeCKUX BEIIECTB, JCHATypauus OCJIKOB IPU HAarpeBaHUH, I[BETHHIC
peakuuu O€JIKOB) B COOTBETCTBUHU C IMpaBWJIAMU TEXHUKHU O€30MACHOCTH MpPH
oOpalleH’ C BELECTBAMU M JIaDOPAaTOPHBIM OO0OpPYIOBAHMEM, MPEJCTABIATH
pe3yabTaThl XHMHUYECKOTO OJKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peaKIuid U (POpMYTHUPOBATH BBIBOJBI Ha OCHOBE JTHX
pE3yNIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJTU3HPOBATH XHUMHUYECKYIO
UH(POpPMAIIMIO, TMOJYyYaeMYI0 W3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOMU
uHdopmanmu, MHTEpHET U APYTUX);

chOpMUPOBAHHOCTh yMEHUU  COOJIFOAaTh  MpaBuia  DIKOJIOTHUYECKHU
11eJIECO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX
COXpaHEHHMsI CBOErO 3[I0POBbS M OKPYKAIOLIEH MPUPOJHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JEHCTBHUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMbich nokazarens [1JIK, moscHaTh Ha mpumepax CrocoObl
YMEHBIICHNUSI W MPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE O0YYaIOIIUXCSl C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYAIOIIUXCsS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpaing mgas  3anmcu
XUMUYECKUX (POpMYII.

11 KIJACC

IIpenmeTHbIE pe3ylbTaThl OCBOCHMS Kypca «OOmmas v HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TIPEJCTABICHUN: O XHMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHWM SIBJICHHUI
Npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U  KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaAKTHYCCKUX
3a7a4 U DIKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraOIIKNe MOHATHS (XMMUYSCKUH 3JIEMEHT, aTOM, HU30TOIl, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTEIECHb OKHUCJICHUS, XHWMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJIJINYECKasi, BOJOPOJIHAS ), KpUCTAUTMIECKas



pEILIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, ANEKTPOIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJINTHYECKAs IUCCOLMALMNS, OKUCIUTEIb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOM peakii, XMMUUYECKOEe PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOIUTUYECKON TUCCOUMALNU, nepuoanueckui 3akoH [[. Y. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAaHECHUS U TMIPEBpAILCHUS
SHEPIUM MPU XUMHUUECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOIUYECKHUMN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAaHUA
MPUYMHHOCTH M CHUCTEMHOCTHM XHUMHMUYECKUX SIBICHUU, (HaKTOJIOTHUUECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEHHH W OE30MacCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATETBHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEPHbIC TMPU3HAKU MTOHATHH,
YCTaHABJIMBAaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOUIME MOHSITHUA
IIpU ONMCAHUY HEOPTaHMYECKUX BELIECTB U UX MPEBPAIICHUII;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
cocTaBieHus (OpMYJ BEHIECTB M ypaBHEHUW XUMHUYECKUX PEAKIUH,
cucremarnueckyro HoMeHknatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIECTB (YrapHbIi ra3, yriIeKUCIbIi ra3, aMMHaK,
raméHas U3BeCTh, HeTalIEHasi U3BECTh, TUThEBAs COa, MUPUT U IPYTHUe);

chOpMUPOBAHHOCTh yMEHUW ONPENENATh BAJICHTHOCTh M  CTCICHb
OKUCJICHUSI XUMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/
XUMHUYECKOW CBsi3U (KOBaJCHTHAs, MOHHAs, METAJJIMYECKasi, BOJOPOJIHAS) B
COCIMHECHUAX, THUI KPUCTAIMYECKOM PEHMIETKH KOHKPETHOIO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAsA, MOHHAS, METAJUIMUECKas), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh yMEeHUM yCTaHABJIMBATh NPUHAIIIEKHOCTD
HEOpPraHMYECKUX BEIIECTB M0 MX COCTaBY K OMpPENeNEHHOMY KIacCy/TpyIie
COCIMHEHUN (TMPOCThIE BEHIECTBA — METAUIbl U HEMETalIbl, OKCHUJIBI,

OCHOBaHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
. W. MenngeneeBa W JEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MMPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XHWMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuogumyeckoid cucCTEMbI
xumudeckux anemeHToB J[. M. MenaeneeBa, UCnoyip3ysl MOHATUSA «S-, p-, d-
ANEKTPOHHBIE  OpPOUTAIN, (QHEPreTUYECKUE  YPOBHWU»,  OOBACHSITH
3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMMHYECKHUX DSJEMEHTOB U HX
COEMHEHUN MO0 IepuoJaM U rpymnmnam llepuoanueckoi cCUCTEMbl XUMHYECKHUX
anemenToB 1. 1. MeHneneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBAa HEOPraHMYECKHWX BEUIECTB PA3JIUYHBIX KIJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOU CBSI3U MEKYy HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PUITMPOBATH XUMHUYECKHE PEAKITUU TI0
pPa3IMYHBIM IPU3HAKaM (YUCIY U COCTaBY PEarupyrollnXx BEUIECTB, TEIJIOBOMY
s dekTy peakun, I3MCHEHHUIO CTEIICHeH OKHCIISHUS AJIEMEHTOB, 00paTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIUNA Pa3TUIHBIX
TUIIOB, TOJIHbIE W COKpAlIEHHBIE YpPaBHEHHUS pEaKIUMid HOHHOro oOMeEHa,
YUUTBIBAsI YCIOBUS, IPU KOTOPBIX ITH PEAKIIMH UAYT JO KOHIA;



c(hOpMUPOBAHHOCTh YMEHHN TPOBOJUTH PEAKIUU, TMOJTBEPKIAIOIINE
KAueCTBEHHBIM COCTAaB Pa3IMUHBIX HEOPraHUYECKUX BEIECTB, PACIlO3HABATH
OMBITHBIM  TYTEM  HMOHBI, TPHUCYTCTBYIONIME B  BOJHBIX  pacTBOpax
HEOPTraHUYECKUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIPHBIX PEAKIM TMOCPEJCTBOM COCTABJICHHS] 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

chOpPMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOW PpEeaKIUu OT Pa3IudHbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3AEHCTBUS (TTPUHITUIIL
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXkKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEPHOM KUCIIOThI, aMMHaKa, a
Takxe c(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOLIMX HAYYHBIX MPUHIIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIUYMCICHUS C HCIOJI30BAHHEM
MOHSITUSL «MACCOBAas JI0JIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUN Ta30B
Ipyu  XUMUYECKUX pEeakIusX, Macchl BellecTBa WM 00bEMa Ta3oB IO
U3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WM 00bEMY OJIHOTO W3
YYacTBYIOIIMX B PEaKIMU BEIIECTB, TEINIOBOTO 3((deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM O0OpYJAOBaHHMEM, a TaKXKe IpaBHIIa
oOpalleHusl ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITOJTHEHUIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

chOpMUPOBAHHOCTh YMEHUU ITUTAHUPOBATh M BBITIONHATH XUMHUYECKHM
IKCTIIEPUMEHT (pa3I0’KeHHE TIEPOKCHIa BOJIOPOJIa B MPUCYTCTBUHU KaTaIM3aTOPa,
OTIpENICJICHHE Cpellbl PAcCTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
WHIUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuu, peakiud HOHHOrO OOMEHa, Ka4eCTBEHHBIC pPEaKIUM Ha Ccyiabdar-,
KapOoHaT- W  XJOPHWA-aHWOHBI, HA  KAaTHOH  aMMOHMS,  pelIeHue
OKCTIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Mertamiel» U «Hemertamnb») B
COOTBETCTBHHM C TIpaBWJIaMH TEXHUKH OC30MACHOCTH TMpHU OOpalieHuu ¢
BEIIECTBAMU U J1aOOpaTOpPHBIM 000PYyJOBaHUEM, TNPEICTABISTH PE3yJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (hOpME 3allUCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMYyJIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYCCKYIO
nH(pOpMAINIO, TONyY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBAa MAacCOBOU
KOMMYHHKauu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHH  COONIOJATh TIpaBUa  DKOJIOTHYECKH
11eJIeCO00pa3HOT0 TOBEACHHUS B OBITY M TPYIAOBOM NEATEILHOCTH B IEIAX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOLIEH MPUPOJAHON Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JICMCTBHUS Ha JKHBBIE OPraHU3Mbl OMNPEACIEHHBIX BEIIECTB,
moHuMasi cMmbic  Tokaszatens [IJIK, moscHATP Ha npuMepax CIIOCOOBI
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OPTraHU3M
YEJI0BEKa;

TUTSE OOYUAFOIIUXCS C OTPAHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHHUE
MIPUMCHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX IO3HAHHS BEIICCTB U
XUMHUYECKHUX SIBJICHUIA;



JUISL CIIETIBIX W CJA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
N KonuyecTBo yacos
°
/i HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI B KoHnTpoJbHbIe IMpakTuyeckue
cero
padoTsbI padoThI
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
11 [Ipeamer opranndeckoit xumuu. Teopust CTpoeHus 3 0 )
' opranuueckux coenuaernii A. M. Byrineposa
Hroro no pazneny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenvHbIe YrIeBOIOPOIbI — aIKaHbI 2 0 0
29 HenpenenbHble yrieBoIOpOAbl: AJIKEHBI, aTKaIUECHBI, 6 0 {
' AITKHHBI
2.3 ApOMaTHYECKUE YIIIEBOI0POIbI 2 1 0
24 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJIOB U HX 3 0 0
' nepepaboTka
Hroro mmo pasneny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeJuHeHust
3.1 Cnuptsl. deHoun 3
3.2 Anpneruapl. Kap6oHoBbie kucaoThl. C0oxkHbIE 3(UPHI 7
33 Yrnesoibl




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMHHBI. AMUHOKHUCIIOTBL. benku 3
Hroro no pazgeny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Inactmaccel. Kayaykn. Bosokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KJIACC

KoaunuyecTBo yacoB

Ne
n;n HanmenoBaHue pa3iesioB 4 TeM NPOrpaMMbl B KoHnTpoJbHbIe IMpakTuyeckue
cero padoThI padoThI
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
1.1 [Iepnoanueckas cucteMa XMMHUYECKUX 2J1€MEHTOB /1. 3 0 0
N. MenneneeBa
1.2 Crtpoenue BemniectBa. MHOTOOOpasue BEIIECTB 4 0 0
1.3 XHAMHUYECKUE PEAKIUN 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meranibl 6 0 1
2.2 Hemeramisl 1
2.3 CBsI3b HEOPraHMYECKUX U OPraHUYECKUX BEIECTB 0 0
Hroro no pazgeny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3Hb 4 1 0
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Koun4yecTBo yacos
Ne
Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero
padoThI padoThI
| [IpeameT opranuveckoit XuMuu, €€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYCHUE :
5 Teopus crpoeHust opranndeckux coequnennd A. M. byrieposa, eé
OCHOBHBIE TTOJIOKEHUS I
[Ipencranenue o KI1acCUPUKAIUA OPTAHNIECKUX BEIIIECTB.
3 Howmenknarypa (cucremarndeckas) U TpUBHAJIbHbIE HA3BaHU 1
OpPraHWYECKUX BEUIECTB
4 AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYECKUN PSJT 1
MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIH AIKAHOB 1
6 BrrunciieHus no ypaBHEHHIO XUMUYECKON PEaKIuu 1
7 AJKEHBI: COCTaB U CTPOCHUE, CBOMCTBA. DTUJICH U IIPOIUJIEH -
MIPOCTEMIINE NPEACTABUTEIN AIKEHOB !
g [IpakTuueckas paborta Ne 1. «Ilomydenue sTuieHa U U3y4EHHUE €TO
CBOMCTB» I !
9 Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. [Monyuenue {
CUHTETUYECKOTO KaydyKa U pEe3UHbI
10 AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOECHHS, TOMOJIOTHYECKHUM PSi.
AleTUIeH — MPOCTEUIINNA MPEACTABUTEND AIIKUHOB !
11 ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTh apeHOB 1




I'eneTnueckas CBA3b YHJICBOAOPOJ0B, HPUHAMJICKAIIUX K

12 pa3IMYHbIM KJaccaM

13 Kontponbnas padota no pasaeny "YriaeBogopoast"

14 [IpupoaHble HCTOYHUKH YTIIEBOI0POOB: IPUPOAHBIH ra3 u
MONyTHBIE HE(TSAHBIE ra3bl, He(Th U MPOAYKTHI €€ nepepaboTKu

15 [IpenenbHbIE 0THOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJ.
Bopoponnas cBsi3b

16 MHOTroaTOMHBIE CIUPTHI: ITUIICHTIIUKOJIb U TIULEPUH

17 @DeHoI: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE
CBOWCTBA, IPUMEHEHNE

18 Anpaerunipl: GOpMaNbACTH U alleTATbIETHA. ATIETOH

19 OaHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U
YKCyCHas

20 [TpakTrueckast padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM
KHCIJIOTBI»

)1 CreapuHOBas U 0JIEMHOBAsI KUCIOTHI, KaK IPEICTABUTENN BBICIINUX
KapOOHOBBIX KHUCJIOT

” MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe
JNefcTBUE

” CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT.
IMunponus cinoxHbIX 3(HUPOB

24 KonTponsnas pabota no pazaeny «Kucnopojcoaepsxamiiue
OpPraHUYECKUE COECTUHEHUS

25 XKupsl: ruapoans, npuMeHeHne, OUoJoruuecKas poiib JKUpOB

26 VYraeBoJbl: cocTaB, kiaccudukanus. Baxxneiue npeacraButenu:




TJII0K033, PPYKTO3a, caxaposa
27 Kpaxman u nemirono3a Kak OpupogHbIE TTOJTUMEDPBI 1
28 AMWHBI: METHIAMUH W aHUIINH 1
29 AMHHOKHCIIOTHI KaK aM(OTEPHBIC OPraHUIECKUE COSAUHEHHUS, UX

O6uosnoruyeckoe 3HaueHue. [lenTuapt !
30 Benxu xak mpupoaHbIe BEICOKOMOJIEKYIISIPHBIE COSTNHEHHS 1
31 OCHOBHBIE TIOHSTHS] XHMHUU BBICOKOMOJICKYJISIPHBIX COEIMHEHHH. 1
1 OCHOBHBIE METO/IbI CHHTE32 BRICOKOMOJICKYIISIPHBIX COCTMHEHH.

[TnacTmacchl, Kayqyku, BOJOKHA !
33 Hrorosas koHTpoJIbHAs paboTa 3a Kypc OpraHu4ecKoi XUMHUU 1
34 VYpok 060011eHrEe IO KypCy OPTraHUYECKON XUMUU 1
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTypaIis aTOMOB

[Tepuonnueckuii 3akoH u [lepuoandeckas cucreMa XUMUYECKHX
anemeHToB Jl. 1. MenzeneeBa, ux CBsI3b ¢ COBPEMEHHOU TEOPUEN
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX AIEMEHTOB U UX
COEIMHEHUH M0 IpyNnaM 1 IepuoiaM. 3Ha4eHHUE MEPUOINIECKOTO
3aKOHa U CUCTEMbI XMMHUUYECKUX dieMeHToB J[.1. MenneneeBa B
Pa3BUTHH HAYKU

Ctpoenue BemiecTBa. XUMUYECKast CBSI3b, €€ BHUJIbI; MEXaHU3MBbI
00pa3zoBaHus KOBAJECHTHOU CBsI3U. BomopoaHas cBs3b

BanenTHOCT®D. :‘)JIGKTPOOTpI/II_IaTCHBHOCTB. CreneHb OKUCIICHHS.
BemectBa MOJICKYJIAPHOT'O U HEMOJICKYJIAPHOTO CTPOCHUA

IlonaTtue o JUCIICPCHBIX CUCTEMAX. HUctunHBIC 1 KOJJNIOMAHBIC
PaCTBOPEIL. Maccosas J0JIs1 BEHIECTBA B PaCTBOPE

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKJIATYpa HCOPTaHNUYICCKUX COCJIMHEHMH.
I'eneTnyeckas cBs3b HCOPraHNYCCKUX BCUICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMHUUECKUX peakluii B HEOPraHUYECKOM U
OpraHMYEeCKOM XUMHUH. 3aKOH COXPAHEHHUS MacChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUH MPU XUMUYECKIX PEAKIIHIX

CKOpOCTL pCaKkuunu. O6paTI/IMBIe pCaKkuuu. XHMHUYECKOE PpaBHOBECHUC




[Tpaktudeckas padora Ne 1. «BnusiHue pa3indHbiX GakTOpoB Ha

10 CKOPOCTb XUMHUYECKON PEAKLIAI)
DnekTponuTHdeckas auccounanus. [lonstre o BOIZOpOAHOM MOKa3aTee

11 (pH) pactBopa. Peakuiuu nonnoro oomena. ['uaponus opraHuueckux u
HEOPraHUYECKUX BEIIECTB

12 OKHCIUTENEHO-BOCCTAaHOBUTENNbHBIC peakinn. [TousTrue 06
3JIEKTPOJIN3€E PACIUIaBOB U PacTBOPOB COJIEH

13 Kontponbhas padoTa no pazaeny «TeopeTudeckne 0CHOBBI XUMUM»
Mertainnel, ux noJyioxkenue B [leproauyeckoit cucteMe XUMHYECKUX

14 anemenToB JI. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
OO6mwme ¢puznueckre CBOMCTBA METANIOB

15 CrutaBsl METAIUIOB. DIIEKTPOXUMUYECKUAN PsJ] HAIPSIKEHUM METAIIIIOB

16 XHUMHUYECKUE CBOMCTBA BAKHEUIITUX METAJJIOB (HATPUH, KaJTUH,
KaJIbIIMI, MarHAH, aJIOMUHAN ) U UX COCTUHECHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUIN

18 XuMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX COCTMHECHUH

19 [IpakTrueckast padota Ne 2. "Penienne sKCiepuMEeHTAIBHBIX 3a]1a4 110
Teme «MeTaibi»"

20 Hewmerannbl, ux nosoxenue B Ilepruoanyeckoit cucteme XMMUYECKUX
anemenToB J[. 1. MenneneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB

)1 Ou3nyecKue CBOMCTBa HEMETAIUIOB. AJNTOTPOMHS HEMETAIIOB (Ha
npuMepe KUciaopoa, cepsl, hocdopa u yriepoaa)

22 XHUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhl U UX COEUHEHUI

23 XUMHUECKUE CBOMCTBA a30Ta, pocodpa 1 UX COeTMHEHUHN

24 XUMHYECKHE CBOMCTBA yIriiepoa, KpEMHUS U UX COCUHEHUI




25 [IpumeHeHne BaXHENIINX HEMETAJUIOB U UX COCTMHEHUI 1

O06o01IeHne 1 crucTeMaTru3anus 3HaHui 1o Teme «HemeTtamsy.
26 Brruucnenus mo ypaBHEHUSAM XUMHUUYECKUX PEAKIIUN U 1

TEPMOXHUMHUYECKUE PACUETHI
7 [IpaxTrueckas padborta Ne 3. «Pemienne skcriepuMeHTalbHbBIX 33/1a4 110

teme "Hemeramns'"» !
28 KonTponsnas pabora no temam «Metamis» u «Hemeramib 1
29 Heopranunueckue u oprannyeckue Kuciotel. Heoprannueckue u

OpraHMyYecKre OCHOBaHUS I
30 AmboTepHbIe HEOPraHNYECKUE U OPraHUYECKUEe COCTMHEHMSL.

['eneTnveckas CBSI3b HEOPraHUYECKUX U OPTAHUYECKUX BEIICCTB I
31 Ponps xumuu B obecrieueHnN SKOJIOTHIECKOH, YJHEPTeTHIECKOM U

MUIIEBOM 0€30MacHOCTH, Pa3BUTUU MEIULIUHBI !
1 [IpencraBienust 00 OOMIKMX HAYUYHBIX TPUHIIUIIAX POMBILIUIEHHOTO

MOJIyYEHUs] BaKHEHIIINX BEIIECTB !
33 Hroropas koHTpoJbHAs pabOTa 10 XUMUH 1
14 UenoBek B MUpPE BEILIECTB U MaTepHaAJIOB. XUMHUSI U 3/I0POBLE YEJIOBEKa.

OO6o0mmaromuii ypox. I
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
Bri6epure yueOHble maTepuanbl® Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman
@.I"., Akunonepnoe obmectBo «M3natensctBo «IIpocBemienue»

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«M3parenscTBO «IIpocBenienne

* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., [Ipoznos A.A., Jlynun
B.B.; nox penaxmueii Jlyauna B.B., O0miectBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o01iecTBo «M3m1aTenbeTBO
«ITpocsemienue»

» Xumus, 10 xnacc/ Kysnenosa H.E., I'apa H.H., JIé¢skun A.H.; nox
penakimueit mpodeccopa Kapriosoit A.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBo «IIpocBemennens Xumus, 11 knace/ Pyasutuc I'.E.,

®enpaman O.I., AkinonepHoe obmectBo «M3marenscTBo «IIpocBemnienne»
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