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NOACHUTEJIbHASA 3ATIUCKA

IIporpaMma o XHMHM Ha YPOBHE CpeAHero oluero o0pa3oBaHUs
paszpaboTada Ha OcHOBe deaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0
oOpazoBanuu B Poccuiickoit denepanum», TpeOOBaHUI K pe3yJibTaTaM OCBOCHUSA
(penepanbHOi  00pA30BATENLHOM NPOrpamMMbl  CPEAHEro odwero odpa3oBaHus
(QOII  COQO), npeacraBiacHHbBIX B DelepaJibHOM  I'OCYIapCTBEHHOM
oOpazosarenbHOM ctanpapre COO, ¢ yuérom KoHuenuumum npenogaBaHus
yuyebHOro mpeaMera «XuMus» B 00pa3oBaTelbHBIX OpraHu3auusx Poccuiickoit
Ddenepauny, PpeaTM3VIONIUX OCHOBHBIE 0OOpa3oBaTeNbHBIE IIPOrpaMMbl, H
OCHOBHBIX TNONOKEHUR «CTparerMy pasBUTHA BOCNWUTAHUS B POCCHIICKOIA
Oenepaunu Ha nepuon no 2025 roma» (Pacnopsbkenue IlpasurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3paboTKE MPOrpaMMbl IO XUMHH, K OIPEACTICHUIO
oOuiel cTpaTterud OOYUEHHUs, BOCIUTAHUA U Pa3BUTHA OOYUAIOIIUXCA CPEICTBAMU
yueOHOoro npeameTa « XuMus» it 10—11 knaccos Ha 6a30BOM YPOBHE COCTABUIIU
KoHIenTyanbHble mofoxkeHuss OI'OC COO o B3aMMOOOYCIOBICHHOCTU LEIEH,
COACPIKAHUSA, PEe3yAbTaTOB O0yueHHs W TPeOOBaHMH K YPOBHIO NOATOTOBKH
BbITYCKHHUKOB.

XUMHYECKOE ofOpasoBaHue, NOIYUYaeMoe BbINYCKHUKAMM
00ueodpazoBaTeNibHON  OPraHU3allkM, SBIACTCS  HEOTHEMIAEMOH UaCTbK)  HX
oOpazopaHHOCTH. OHO CHOY)KUT 3aBEpIIAIONIAM  DJTAlOM  pealu3alud  Ha
COOTBETCTBYIOLIIEM €My ©Oa30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEM, MPHCYIIUX
LIETOCTHONH CHUCTEME XHUMMYECKOro OOpa3oBaHMA. OTH IEHHOCTH KAacaroTcs
MO3HAHUS 3aKOHOB TIPUPO/BL, (POPMUPOBAHUA MUPOBO33PEHUS. M OOIIEH KYJIbTYPBI
YeIOBEKa, a TaKXKE JKOJIOrH4eCKd OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
30I0POBBKY W NPUPOAHOH cpeae. Peanu3yeTcs XUMHUECKOE 0Opa3oBaHHE
00yuarOINXCA HA YPOBHE CPEAHErO 00WEro 00pa30oBaHus CPEACTBAMU YUEOHOTO
npeaMeTa «XUMHAY», COACPIKAHUE M MOCTPOCHHE KOTOPOro ONPEAENCHbl B
nporpaMMme no XUMHKM ¢ YYETOM CHEUM(DUKM HAYKH XUMHH, €€ 3HAUCHUS B
NO3HAHWM TIPUPOALI U B MATEPHATILHON JKM3HH OOILECTBA, & TAKKE € YUETOM
OOIMX 1eNieli W TPHHLMIIOB, XapPaKTEPH3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CPEAHETO 001Iero oOpa3zopaHus B Poccutickoit deliepaliiu.

XUMUA KaK JIEMEHT CHCTEMBl €CTECTBEHHBIX HAYK MIPacT 0CcoOYIO poJib B
COBPEMEHHOH ITMBUJIM3AIIMH, B CO3JaHUH HOBOH 0a3bl MaTepHaJIbHONH KYJIbTYpPBL
Ona BHOCHUT CBOM BKITaa B (JOPMUPOBAHWE PALIMOHATBLHONO HAYYHOTO MBILLJICHUS,
B CO3/1aHHE UENOCTHOTO MPEACTABACHHUS 00 OKPYKAKIWIEM MHPE KAK O ¢IWHCTBE
NPUPOALI U YENTOBEKA, KOTOpoe (POPMUPYETCS B XUMUHM HA OCHOBE MOHWMAHUSA
BEIIECTBEHHOTO COCTARA OKPYXKAKOUICTO MHpa, OCO3HAHWSA B3aWMOCBSA3H MEXKIY
CTPOCHHEM BELLECTR, UX CBOWCTBAMH W BO3MOKHBIMU OOIACTAMU MPUMEHEHHS,



TecHO B3aUMOIEHCTBYS C APYTUMH €CTCCTBCHHBIMUA HAyKaMU, XUMHUs CTaja
HEOTHEMIIEMOH YacTbKO MUPOBOH KYJIBTYPBI, HEOOXOIUMBIM YCIOBAEM YCIEUIHOTO
TPyAa W JKH3HH KaXJoro wieHa odOmectBa. CoBpeMEHHas XUMHA KaK Hayka
CO3MIATENIBHAs, KaK HayKa BBICOKUX TEXHOJIOTHH HallpaBlI€Ha Ha pELUCHHE
rodanpHBIX  NPOOAEM YCTOHUMBOIO pPasBUTHUA YENOBEYECTBA — CBHIPBEBOH,
JHEPreTUUECKON, NNLLIEBON, IKOA0rMYECKON 0€30MaCHOCTHU U OXPaHbl 3A0POBbA.

B coOTBETCTBMM C OOWIMMM UEASIMM M MOPUHLMOAMM CPEAHEre oOWero
o0pa3oBannsa coaepxkanne npeamera « Xumusay (10-11 knacesl, 6a30BbIid YPOBEHD
M3YUYEHUS) OPUEHTHPOBAHO NPEUMMYLIECTBEHHO HA OOLICKYNLTYPHYK) MOArOTOBKY
o0yuarolmxes, HEOOXOAMMYK MM U1a BbIPaOOTKHM  MHUPOBO33PEHYUYECKHX
OPHEHTHUPOB, VCICIIHONO BKJIIOYEHUS B OKHU3HB COLMYMA, [POJQIDKCHUS
00pa3oBaHMsl B Pa3/IMYHBIX 00NACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO ¢ XUMUEH.

CoCTapnAlmUMH  TIpeaMeTa  «XUMHUA» ABIAKOTCA 0a30BblE KYpChl —
«Oprannyeckas xumusa» ¥ «OOm@agd M HEOPraHUYECKas XUMHsS», OCHOBHBIM
KOMMOHEHTOM COAEPIKAHHS KOTOPbIX ABAAKOTCA OCHOBbI 0A30BOH HAYKH: CUCTEMA
3HAHUI MO HEOPraHWYECKOH XUMHM (C BKJIHOUEHHEM 3HAHWMH U3 OOLIEH XUMUK) U
OpraHuyeckod xumuu. MOPMUPOBAHHE NAHHOW CHCTEMbl 3HAHUH NPU U3YYEHUM
npeaMera 00eCNEeYMBAeT BO3MOMKHOCTb PACCMOTPEHMS BCErO0  MHOroo0pasus
BELLECTB HA OCHOBE O0LLIMX MOHATHI, 3aKOHOB U TCOPUH XUMHM.

CTpykTypa coaepaHus KypcoB — «OpraHudeckasd xumus» u «OOmas u
HEOpraHuueckas Xumus» cOpPMUpPOBAHA B NMpOrpaMMme IO XMMHH Ha OCHOBE
CUCTEMHOIO MOJAXOJa K M3Y4YEHHK yueOHOro warepuana u oOycCllOBIEHA
HCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHWM HA  ONpEACIEHHBIX
TEOPETUYECKUX VYPOBHAX. Tak, B Kypce OpraHMdYecKOoil XUMUM BeELIECTBA
pPacCMaTpPUBAKOTCA HA YPOBHE KIACCHUECKON TEOPHUM CTPOEHUS OPraHHuECKUX
COCAMHCHUIA, A TaKKEe HA YPOBHE CTEPCOXMUMHUYECKUX M IEKTPOHHBIX
NPEACTABICHUIA O CTPOCHWMM BELECTB. CBEACHMA 00 M3Y4YACMbIX B Kypee
BCLLECTBAX JANOTCS B PA3BUTHH — OT YIVIEBOAOPOAOB AO CIOMKHBIX OHOTOrHYECKH
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKoil XMMHU MOJIYYAKT pPa3sBUTHE
copMUpOBaHHBEIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs NEPBOHAYAJIBHBIC
MPEACTABICHUSA O XUMHUYECKOH CBA3M, KITAaCCH(PUKAUMOHHBIX [IPU3HAKAX BEILECTB,
3aBHCHMOCTH CBOHCTB BEIIECTB OT HX CTPOSHHS, O XUMHUYECKON PEAKIIUHU.

Ilon HOBBIM YIVIOM 3peHUs B IpeaMere «XHMHUs» Oa30BOro ypoOBHS
paccMaTpuBACTCA W3YUYEHHbIH Ha ypOBHE OCHOBHOrQ o0wero o0pa3oBaHus
TCOPETHYECKUIA  Marepuan W (aKTONOrMYECKHE CBEACHUS O BELIECTBAX W
XUMHYEeCKoH peakumn. Tak, B 4acTHOCTH, B Kypce «OO0Was W HEOpPraHuyecKas
XUMHA»  OOyHarWMMCs  TPEAOCTABAACTCA BO3MOMKHOCTb  QCO3HATH 3HAUCHUE
NEPUOINYECKOTO 3aKOHA ¢ ODILETEOPETHUCCKUX U METOIOJOTHYCCKHX MO3HLNH,



rMyoKe IIOHATh HWCTOPUYECKOE M3MEHEHHE (PYHKUMH 3TOr0 3akoHa — OT
oboOmarowiei 10 OOBACHAIOUIEH U TPOTHO3UPYIOLICH.

EnvHaa cucreMa 3HaHui O BaXHEHIIUX BEUIECTBAX, UX COCTABE, CTPOCHUU,
CBOMCTBAX W IPUMEHECHHH, 4 TAKKE O XUMHUYECKUX PEAKUUAX, UX CYUIHOCTH H
3aKOHOMEPHOCTAX IIPOTCKaHHSA JOMOJHAETCS B Kypcax 10 w11 knaccos
JNIEMEHTAMHN  COAEPIKAHUS, HMEHLIMMM  KYJAbTYPOJIOrMUYECKUH M NPUKNAAHON
XapaKkTep. IJTH 3HAHUA CHOCOOCTBYKOT MNOHUMAHMIO B3aUMOCBS3M XUMUH C
APYTMMH HayKaMH, PacKpbIBaKOT €€ POAb B IO3HABATE/IBHOW M [MPAKTHYCCKOH
ACATENBHOCTH 4YEJIOBEKA, CNOCOOCTBYIOT BOCMUTAHMIO YBDKEHUS K OPOLECCY
TBOPUYECTBA B 001ACTH TEOPUH M NPAKTUUYECCKHUX MPUIOKEHUIA XUMUHK, NOMOratoT
BBIIIYCKHMKY OPHCHTHAPOBATbCA B OOLICCTBEHHO H JIMYHOCTHO 3HAYUMBIX
npoOeMax, CBA3AHHBIX C XMMHEH, KPUTHUYECKM OCMBICIMBATh WHPOPMAIHUID H
NPUMEHATE €€ I [IONOJHEHUS 3HAHWI, PelICHUs WHTEIUIEKTYAIbHBIX H
3KCIIEPUMEHTAJIIBHBIX UCCIIENIOBATEIbCKUX 3aJad. B 1enoM coaepaHue y4eOHOoro
npeamMera  «XUMHA»  JAHHONO  YPOBHA  H3YYEHHS  OPHUEHTUPOBAHO  HA
JopmupoBaHue y 00Y4AOLLUMXCS MWUPOBO33PEHUYECKOH OCHOBBI ANS MOHUMAHHA
dmocoecknx MACH, TaKKMX KaK: MATEPUANIbHOE €AMHCTBO HEOPraHWYECKOro W
OpPraHMyecKoro MHpa, OOYCNOBICHHOCTL CBOWCTB BELIECTB MX COCTABOM W
CTPOEHHEM, MNO3HABACMOCTb MPUPOAHBIX SBJICHUW NYTEM OSKCIOECPUMEHTA M
pEeLICHMs MPOTHBOPEUMit MEXIY HOBBIMM akTaMu M TEOPETHYECKUMU
NPEANOCHUIKAMU, OCO3HAHUE POJIH XUMHUU B PEUICHUH JKOJIOTHYECKUX MpodiieM, a
TaKke IIpodJeM COCPEKEHUS SHEPIETUYECKUX PECYPCOB, ChIPbS, CO3/IaHUA HOBBIX
TEXHOJIOTUI U MATEPUAJIOB.

B rmuaHe peuieHuWs 3a1ad  BOCMUTAHUSA, PA3BUTHA M COLUAIM3ALMH
00YuaKOWMXCA MPUHATBICE NPOrpaMMONW NO XHMHKM TMOAXOAbl K ONPEACICHUI
COACPKAHMA W MNOCTPOEHUS TMPEeAMETa MNPEeAyCMaTpuBalOT  (HOPMHPOBAHHE
YHUBEPCANbHBIX  YueOHbIX ACHCTBUH, HMMEHIIMX 0a30BOE 3HAUEHHE NS
Pa3nMUHbIX BHAOB JACATEIbHOCTH. PELIEHMS NpodneM, MOWCKA, aHanm3a o
00padboTKH MHPOPMAIIUH, HEOOXOIUMBIX JJ1sl IPHOOPETEHHSI OTBITA TTPAKTHYECCKOM
M HCCIIENOBATENLCKON NEATENBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IIO3HAHUU
XUMUH.

B npakTuke NpenoJaBaHUs XHUMUHM KaK HA YPOBHE OCHOBHOIO OOUIEro
oOpa3oBaHHus, TaK U Ha YPOBHE CPeAHEro 0011ero o6pa3oBaHus, IIPH OTIPEACICHUH
COACPIKATEIIBHON XapPaKTEPUCTUKH UENEH W3YUECHUS TPEeAMETa HAMpaBJICHHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUUMOHHO NMPU3HAETCH (POPMUPOBAHUE OCHOB
XMMHYECKOH HAaykKu Kak 00NacTH COBPEMEHHOIQ €CTECTBO3HAHMS, MPAKTHUYECKOM
JEATENBHOCTH UYENOBEKA M KAK OHOTO M3 KOMIOHEHTOB MUPOBOW KyJbTypbl. C
METOAWYECKON TOYKW 3PEHHS TAKOH MOAXOA K ONPEACIICHHUIO UEHEH W3YUYECHUS
NpeaIMeTa ABISAECTCS BIIOJHE OIIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHHUA IVIABHBIMU LENSAMU W3YyYEHUs [peaMera
«Xumusa» Ha Hazosom yposue (10 =11 ki1.) aBasAKOTCS:

» (OopMupOBAHME CHUCTEMbI XMMUYECKMX 3HAHMH KAaK  BaOKHEHIEH
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHONH KapTUHBI MHpa, B OCHOBE KOTOPOIt
JeXKaT KIKUYEBBIC NOHATHA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPHU XUMUH,
OCBOCHHE A3BIKA HAyKH, YCBOEGHHE WU ITOHUMAHUE CYLIIHOCTH IOCTYIHBIX
00ODIIEHHI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE ¢ UCTOpHEi
MX Pa3BUTUSI U CTAHOBJICHNS,

» (POPMUPOBAHME U PA3BUTHE NPEACTABICHUHA O HAYUHBIX METOAAX MO3HAHUA
BCLLECTB M XMMHYECKHX PEaKUMH, HEOOXOAMMBIX Ans NpuodpeTeHus
YMEHHH OPUEHTHPOBATHCA B MHUPE BELUCCTB M XMUMHUECKUX SABICHHH,
MMEIOLLIUX MECTO B MPUPOAE, B NPAKTHUYECKOW U NOBCEAHEBHOM JKM3HH;

* Pa3BUTHE YMEHUIi U CIIOCOOOB AEATENBHOCTH, CBA3AHHBIX ¢ HAOIIOACHUEM U
OOBACHEHHMEM XMMUYECKOI'O 3KCIIEPUMEHTa, COOIIOJICHUEM  IPABHII
0e30nacHOTo OOpAallEHHs ¢ BEUIECTBAMM.

Hapsany ¢ 3TuM, cozepxaTe/ibHasd XapakTEpUCTUKa LeNell U 3a1a4 U3yueHus
npeaMeTa B MPorpaMMe [0 XUMHHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBbIMH MPUOPUTETAMMW B CUCTEME CpeaHero odwero odpazoaHusd. CeroaHs B
NpenoaaBaHun  XMMMM B OOnblICH  CTeneHH  OTAAETCA  MPEANOUTEHHE
NMPAKTUYECKOH KOMMNOHEHTE coaepikaHus OOyueHHs, OPUEHTHPOBAHHOH Ha
MOArOTOBKY BbIMYCKHHKA 00LLEO0Pa30BATEIbHOW OPraHMU3aLnK, BAAACIOLLETO HE
HaO0OpoOM 3HaHWHW, a (PYHKUMOHAILHON TI'PAMOTHOCTBIO, TO €CTh C€rnocodaMu M
YMEHHUSIMH aKTHBHOI'O MOJYYCHUs 3HAHWI U NMPUMEHEHUS UX B PEAIBHOH JKU3HU
IUTS PELICHUS MPAKTHYECKUX 3a1ay.

B cBI3M ¢ 3TUM [P H3YYEHUM IIpeaAMeTa «XHMHs» JOMUHHUPYIOLIEE
3HA4YEHHE NPUOOPETAIOT TAKKUE LECTH U 33/1a4H, KaK:

anantauus 00y4yarLMXCs K YCNOBHAM JMHAMUUYHO Pa3BUBAIOLIEIOCS MUPA,
(OpMHUPOBAHHME  WHTENNEKTYAJIbHO  PA3sBUTOH  JIMYHOCTH,  rOTOBOW K
caMo00Pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIbHOMY MPHHATHIO TPAMOTHbBIX
PECLIEHNH B KOHKPETHBIX JKU3HEHHBIX CUTYALMAX, CBA3AHHBIX ¢ BELIECTBAMU W UX
NPUMEHCHUEM,

dopMupoBaHHEe Y OOyYAIOIIUXCS  KIKOHEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIETECHUMIH ), UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE [JI Pas/IMUHBIX BUIOB
NEATENBHOCTH: PEUIEHUsl MPOoOIeM, MOUCKa, aHAINW3a U 00paboTKU UHGOPMAIIUH,
HEOOXOMUMBIX I NPUOOPETEHHsI ONbITa JAEITENBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B MO3HAHWM XWUMHH, a TaKXe JUIS OLEHKU ¢ IIO3ULIUIH
DKOJIOTMUYECKOW OE30MACHOCTH  XapakTepa BIWSHUSA BELIECTB M XHMHYECCKHX
NPOLECCOB HA OPraHU3M YENOBEKA U MPUPOAHYIO CPENY,



Pa3BUTHE MO3HABATE/IBHBIX MHTEPECOB, MHTEIUIEKTYAJIBHBIX W TBOPYECKHX
CnocoOHOCTEH 00YyYaIOLIUXCA: CIOCOOHOCTH CAMOCTOATENBHO MPUOOPETaTh HOBBIE
3HAHHUA 110 XUMHHA B COOTBETCTBUU C KM3HEHHBIMH MOTPEOHOCTAMH, HCIIONB30BATh
COBPEMEHHBIE MH(POPMALIMOHHBIC TEXHOJIOTHH AJIA [IOMCKA U aHaIu3a y4eOHOU M
Hay4YHO-TIONMYJIAPHONA HH(OPMAaLUK XUMUUYECKOTO COACPIKAHUA,

(opmMnpoBaHNE U pa3BUTHE y 00YHAKLIMXCA ACCOUMATHBHOIO U IOTHYECKOro
MbILLJIEHUS, HAONAATENBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPLIE OCOOCHHO
HeO6XOﬂHMbI, B 4HAaCTHOCTH, TpPU NNAHUPOBAHWUK W NPOBCACHUM XUMUUCCKOrQ
IKCNEPUMEHTA,

BoCnuTaHue y o0yvawowmnxcs  yOCKAEHHOCTH B FYMAHUCTHYECKOM
HAIpaBICHHOCTH XHUMHM, €€ BaXHOW PONU B PELICHHWH MIOOANBHBIX MPOOIeM
PallMOHAJIIBHOTCG IIPUPOIONONB30BAHYS, TIONIOJIHEHUA SHEPIrETHUECKUX PECYPCOB U
COXPaHEHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH O€PEKHOro
OTHOWICHUSI K TMPUPOJE U CBOEMY 3IOPOBBIO, a4 TAKKE MPHOOPETCHUS OMNBITA
MCTIOJIb30BAHUST NONYUCHHBIX 3HAHWW JUI NPUHATHA TPaAMOTHBLIX PELICHUH B
CUTYALMAX, CBA3AHHBIX ¢ XUMUUECKUMHU SIBNCHUSAMMU.

B yueOHOM mnnane cpennero o0wero o0pa3oBaHus NPEAMET «XHUMUS»
0a30BOro ypOBHs BXOQUT B COCTAB NMpeamMeTHOH o0macTu «ECTeCTBeHHO-HAYUHbIE
NPeaAMETHI»,

OO011ee YUCIIO YacoB, OTBEAEHHBIX 1T U3YHEHU XUMUHU, Ha Oa30BOM YPOBHE
cpenHero obilero oOpa3oBaHus, cocTaplseT 68 dacor: B 10 knacce — 34 vaca (1
yac B HEAe), B 11 kitacce — 34 yaca (1 yac B Hezlelmo).



COAEPKAHUE OBYYEHHA
10 KITACC
OPTAHNYECKAA XIIMHUA

TeoperHyecKHe OCHOBbI OPraHHYeCKON XUMHH

IIpeaMeT opraHu4ecKoi XUMUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJMYYCHHH HOBBIX BEUIECTB W MAarepuaioB. TeopHsl CTPOEHUA OPraHHYECKUX
coeauHeHu A. M. BytnepoBa, €€ 0CHOBHBIE NMOJIOKEHUsS.. CTPYKTYPHBIE POPMYIIBI
OpraHMYeCKUX BELIECTB. loMosiorud, wu3oMepus. XHMHUYECKass CBA3b B
OPraHu4vCeCKUX COCAMHCHUAX — OAWMHAPHLIC U KPATHBIC CBSI3H,

[lpeactaBnenne 0 KnaccuPukauun OpraHuuecKkux BewecTs. Homenknarypa
OPraHUYECKNX COCIMHEHUW (CUCTEMATMUECKasd) W TPUBHANBHBLIC HA3BAHKA
BOKHEHIUMX MPEACTABUTEIIEH KNACCOB OPraHHMUECKHX BELLIECCTB.

DKCNEPUMEHTANILHBIE METO/bl M3YUYECHHs BELIECTB M WX TNPEBPALUCHMIA
O3HAKOMJIEHHE C O0pasuamMl OpraHWYECKUX BEUIECTB M MarepHalaMd Ha uX
OCHOBE, MOJCIMPOBAHUE MOJIEKY] OpPraHUYeCKHX BELIECTB, HAOIIACHUE H
OIIMCAHHUE NEMOHCTPALMOHHBIX OIBITOB MO MPEBPALICHUAID OPTAHUYECKUX BEIIECTB
NPU HarPEBAHUM (IU1aBJIeHUE, OOYIIIMBAHHE U TOPEHHUE).

Yruiesoaopoanbl

AJIKaHbl: COCTaB W CTPOEHHME, TOMOJIOTMYECKMH pag. Metan wn dTan —
NPOCTEAILNE TIPEACTABUTENIN ANKAHOB. (DU3NUECKWE M XWMHMUYECKHE CBOICTBA
(peakumy 3aMmelleHuss M TOPEHMs), HAXOXKASHWE B NPUPOAE, MONYUEHHE W
NPUMEHECHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH pAL. DTUNEH U IPONUIEH —
MPOCTEHIIME TIPEACTABUTEIN ATKEHOB. (PU3MYECKHE W XMMHYECKUE CBOMNCTBA
(peakuuMy THAPUPOBAHMS, TAIOTCHUPOBAHMS, TUApATAUUH, OKHUCICHHS U
NOJMUMEPU3ALIUN ), TOJIYYECHUE U [IPUMEHEHHE.

AnkagueHbl: OyTtagueH-1.3 W MeTwiOyTaaueH-1,3: CTPOoCHUE, BaKHEHIINE
XUMHYECKHE CBOWCTBA (peakuus nonumepusaunu). [TonyuyeHue CUHTETUUYECKOTO
KayuyKa u PE3HHBI.

AJIKMHBI. COCTaB U OCOOEHHOCTH CTPOECHUS, NOMOJOTHYCCKHI P, ALUETHIICH
— NPOCTCHIWIMA NpPEeACTABUTENb AQTKWHOB: COCTaB, CTPOCHUE, (PUBWUYECKHE U
XUMHUUYECKHE CBOMCTRA (pEaKUMU TUAPUPOBAHUS, TATOICHUPOBAHUS, THIpATALILH,
FOPEHUS ), TIOJIYYEHUE U ITPUMEHEHUE.

Apenbl. beH3om: cocraB, cTpoecHHE, (U3MUECKUE U XUMHUHYECKHUE CBOMCTBA
(peakuuy raJIoreHUpPOBAHUsI 1 HUTPOBAHUS ), MOIYYCHUE U NPUMEHEHUE. Toryo:
cocmas,  cmpoenue,  (QUIUMCCKUC U XUMUYECKUC — CGOUCMGU  (pedryuu
CUTOCCHUPOBUHUA U Humpo({amm), ROTIYHCHUC U RNPUNICHECHUE. TOKCHYHOCTB



apeHOB. ['€HETHYECKas CBs3b MEKIY YIVIEBOAOPOJAAMH, IMPUHAICKALIMMH K
pa3IuYHBIM KJlaccam.

IIpupoaHBIE HMCTOUYHHUKM VIJIECBOAOPOAOB. [IpUPOAHBIN Ta3 W TOMYTHBIE
HedTsaHbIe ra3pl. Hedts U €€ mpoucxoxkaeHue. CnocoObl mepepadoTKu HEPTH:
MEPErOHKA, KPEKHUHI (TCPMMUYECCKUM, KaTAIMTUYECKWil), muponu3. [IpoaykTel
nepepaboTkn He(PTH, UX NPUMEHEHHE B MPOMBILINEHHOCTH U B ObITy., KamMeHHbIi
YroJib 1 NPOAYKTHI €ro nepepadoTKH.

DKCNEPUMEHTAIbHbIE METOAbI M3YUEHMS BELIECTB W WX MPEBPALICHHMI!
O3HaKOMJIEHUE ¢ o0pasuaMy IJlacTMace, KayuyyKOB M PE3UHbI, KOMNEKUHMH
«Hehte» ®  «Yroab», MOACTMPOBAHUE  MOJIEKYJ  YIJEBOAOPOAOB U
raJoreHOMpPOU3BOIHBIX, TTPOBEACHUE MPAKTHYECKOM PabOoThl: TIONYYEHUE ITUIICHA
M U3YUECHUE €I0 CBOICTB.

PacuéTHple 3a1a4u.

BbIMUCIEHUS 10 YPaBHECHUIO XMMHYECKOH peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOIO BELLECTBA WM NPOAYKTA PEAKLIMK M0 U3BECTHLIM MACCE,
00BEMY, KOJIMYECTBY OAHOTO M3 HCXOAHBIX BEILECTB MJIM MPOAYKTOB PEAKLUH ).

Kucaopoaconepxkamme opranHu4eckue coeIHHeHHs!

[penenbHbIE OAHOATOMHBIE CMHUPTBL. METAHON W ITAHON. CTPOCHMUE,
(M3nUeCKHE W XMMMUYECKME CBOWCTBA (PEAKLMM C AKTHUBHBIMM METAJUIAMM,
raJIor€HOBOJAOPOJIaMH, TOPEHHUE), TIPUMEHEHUE. BOIOpOAHBIE CBA3H MEXKIY
MOJIEKYJIAMH CUPTOB. JICHCTBIE METAHOIIA U 3TAHOJIA HA OPTaHHU3M YETIOBEKA.

MHOroaTOMHBIE ~ CNIUPTHL.  JTUJICHITMKOJNL U TJHUEPUH.  CTPOCHHE,
$U3MHECKUE ¥ XUMMYECKHE CBOMCTBa (B3aUMOJCHCTBHE CO  IIEIOYHBIMH
METaJUIaMU, Ka4ECTBCHHAs pPEakUds HA MHOrOATOMHBIE CIUPTHI). JlelcTBUE Ha
opraHu3m uenoseka. [[puMEHEHNE MIHUEPHUHA U ATUIIEHTIMKONS.,

MDeHOM:  CTPOCHUE MONEKYNbl, (U3MYECKME W XHMHUYECKHE CBOMNCTBA.
ToxkcnuHocTb Penona. [pumenenne Qenona.

Anpaernabl U kemorsl.  DopManbaerna,  aueTAIbACTHI.  CTPOCHHE,
(U3HHECKHUE U XMMHYECKHE CBOMHCTBA (peakUUM OKUCICHHS U BOCCTAHOBJICHUS,
KA4YECTBEHHBIE PEAKIIMH ), MOJIYYECHUE U IPUMEHEHHUE.

ONHOOCHOBHBIE TIpEAC/IBHBIE KapOOHOBBIE KUCIOTH. MypaBeMHas M
YKCYCHasi KMCIIOTBI: CTpPOcHHE, (PU3NUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA,
oOIIMe 1T Kilacca KUCIOT, peakilusa 3TepuuKaIum), IoayueHUE U MPUMEHEHUE.
CTeapiHORas W OJIEMHORAs KUCIOTHI KAK NMPEACTABHTENH BBICIUIHX KapOOHOBBIX
KWCNOT. MBI1a KaK COJIM BBICIIMX KAPOOHOBBIX KHCIIOT, HX MOIOLLIEE ASHCTBUE,

CnoxHele 3pUpbl KaKk MPOU3BOAHBIC KAapOOHOBBLIX KHCIOT. [ uaponu3
cnocHbIX 3hupoB. XKupsl. ['uaponus xupos. [IpumMeHeHne xupoB. brnonoruueckas
POJNb JKUPOB.




YrneBoabl:  COCTaB, KiIaccH(UKalMA  YIJIEBOAOB  (MOHO-, [JH- H
nonucaxapuapl). [ 70Ko3a — IPOCTEHIINIT MOHOCAXapua, OCOOCHHOCTH CTPOCHMS
MOJICKYJIBI, (HU3HYECKHE M XHMHYCCKHUE CBOMCTBA (B3aUMOJICICTBHE C
ruapokcuaoM meau(Il), okucineHMe aMMHMadHBIM pacTBOpOM okcuiaa cepedpa(l),
BOCCTAHOBJICHUE, OpPO’KEHHE TUIIOKO3Bl), HAXOKICHUE B MPUPOJIE, IPUMCHEHHE,
Ononornueckas ponb, POTOCHHTES. PPYKTO3a KAK M30MED [TKOKO3bL.

Kpaxman v uemnwonosa kak npupoaHsie noaumepsl. CTpoeHUE Kpaxmana u
LUEeNONO3bl.  (DU3MYECKME M XMMUYECKHE CBOWCTBA KpaxMana (ruapomnus,
KAaYeCTBEHHAsA PEAKLMSA C HOAOM).

DKCNEPHMEHTANbLHBIE METOJbl M3YUEHUs BELECTB W HUX NPEBPALLCHHUH!
NpPOBEACHHE, HAONIOACHUE M OIHMCAHUE JCMOHCTPAUMOHHBIX OIBITOB. TOPEHHE
CHHPTOB, KAUECTBEHHBIE PEAKUUH OJHOATOMHBIX CIIMPTOB (OKHCJICHHE 3TaHOIa
okcuaoM Meau(Il)), MHOroaroOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJHLIEPHHA C
ruapokcuaoM mMeau(Il)), ampaeruaoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM OKCHIA
cepebpa(l) n ruapoxcuaom meau(ll), B3aumoaeicTBue kpaxmana ¢ UOIOM),
NPOBEAEHUE MPAKTUYECKON PadOThI: CBOWCTBA PACTBOPA YKCYCHOW KUCIOTHI.

PacuéTHbie 3anaum.

BbluncieHus 1o ypaBHEHMI) XMMHYECKON peaxkuMud (macchl, 00bEMA,
KOJIMYECTBA MCXOAHOIO BELIECTBA WM MPOAYKTA PEAKLMMW MO M3BECTHBIM MACCe,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB HJIH MPOAYKTOB PEAKIIUH ).

A30TCOoAepKAUNE OPTAHNYECKUE COCTUHEHHSI.

AMMHOKHUCIIOTH Kak aM(pOTEPHBIE OpraHUYecKUE COeIUHEHHUS. DU3MUECKUE
M XMMHYECKUE CBOMCTBA aMUHOKHCIIOT (HAa NMPUMEPE IMHUWHA). buosorudeckoe
3HAYCHUE aMUHOKHUCIOT. [IenTHIBI.

benkn Kak NpUPOAHBIE BLICOKOMOIEKYIAPHbIE cOeanHeHus. [lepeuunad,
BTOPUYHAS M TPETHHHAsA CTPYKTypa OenkoB. XWUMHUUECKUE CBOICTBA OCINKOB:
TMAPOJIN3, ICHATYPALMS, KAUECTBEHHbIC PEAKLIMK HA OENKH.

OKCNCPUMEHTANBHBIE METOJbl M3YUYCHHs BELIECTB U UX MPEBPALICHUIL:
HaOJIIO/ICcHUE ¥ OMHMCAHUE AEMOHCTPAIIMOHHBIX OIMBITOB. JeHATYpaIMs OCJIKOB IIPH
HarpEBAHUYU, UBETHLIE PEAKIUN OEIIKOB.

BeICOKOMONEKYIAPHBIE COCAUHEHHS

(OCHOBHBIE TMOHATHS XUMHU BBICOKOMOJIEKYIISIPHBIX COCIUHEHUI: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTENECHDb MOJUMEPH3AIMY, CPEIHAS MOJCKYJISIPHAS
macca. OCHOBHBIE METOAbI CHHTE3a BbICOKOMOJICKYISIPHBIX COCAMHEHUH —
NONUMEPU3ALNS U NOJIMKOHACHCALMS,

SDKCNEPUMEHTANBHBIE METOABI M3YUCHUS BCLIECTB W WX MNPCBPALLCHMIA:
O3HAKOMJICHHE ¢ 00pa3uaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MIacTMace,
Kay4yKOB.

MeKITpeAMETHBIE CBSI3U.



Peanuzanus MEXNpEeIMETHBIX CBA3CH IIPU U3YYCHUHM OPTaHUYECKON XMMHH B
10 kiacce OCYIIECTRIAETCA YEPE3 MCIONB30BAHHE KaK OOLIMX €CTeCTBEHHO-
HAYYHBIX IIOHATHH, TaK M MOHATUN, SBJIAOIIMXCA CHCTEMHBIMU ISl OTACIBHBIX
MPEAMETOR €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1IME €CTECTBEHHO-HAYYHBIE NOHATHUS: ABJICHUE, HAYYHBIH (PakT, TUIIOTE3A,
3aKOH, TEOPUS, aHAJIH3, CUHTE3, KiacCu(pukauus, Nepuoad4HOCTb, HAONOACHHE,
M3MEPEHUE, IKCNECPUMEHT, MOACTMPOBAHHUE.

dusuka: matepus, OSHEPrus, Macca, aroMm, NIEKTPOH, MOJEKYNa,
JHEPreTUYECKUH YPOBEHb, BELIECTBO, TENO, OOBEM, arperatHoe COCTOSHUE
BELLECTBA, (PU3HUYCCKUE BENUUMHBI U €AMHHLBI UX U3MEPEHHUS.

Buonorus: kieTka, opraHu3M, Ouocdepa, oOMEH BEUIECTB B OPraHH3ME,
¢doTocHHTE3, OMOJNIOTMYECKU AKTUBHBIE BELIECTBA (OENIKY, YIJIEBOBI, JKUPHI,
(PEPMEHTHI ).

["eorpadus: MUHEPAIBI, TOPHBIE MOPOALL, TTOJNE3HBIE UCKOMAEMBIE, TOIUIMBO,
pecypenl.

TexHonorud: nuueBble MNPOAYKTHI, OCHOBbI PALMOHANLHOIO MUTAHMS,
MOIOLLHME CPEACTBA, ICKAPCTBEHHBIE U KOCMETHUYECKUE MPENnapaTsl, MaTePUaibl U3
NCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJTACC
OBLUAA U HEOPTAHUYECKAS XUMMWSA

TeoperHueckHe 0CHOBbLI XUHMHH

XUMHYECKUHA anemenT. ATOoM. Sapo aroma, H30TONbl.  DNEKTPOHHASA
000JI0UKa. DHEPreTHUESCKUE YPOBHU, MOJYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
31eMeHThl. OCOOCHHOCTH paclpee/ieHusl ISKTPOHOB MO OpOMTAIAM B aToMax
3JIEMEHTOR MEPBBIX YETHIPEX MEPUOIOB. NEKTPOHHAS KOHPUTYpAITHST aTOMOB.

[lepuoaudeckuii 3akoH U [lepuoauyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB
JI. . Menneneea. Cesi3b NEPUOIUYECKOTO 3aKOHA U [lepruoanyeckoi CUCTEMEI
XUMHYECKHX 3nemeHToB [, M. Mennencesa ¢ COBPEMEHHOH TEOPHUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHS CBOMCTB XHMHYECKHX 3JICMEHTOB W
00pa3yeMbIX MMM MPOCTLIX W CHOKHBIX BELWECTB MO TPynnaM W MEPUOAAM.
3HAYEHNE NEPUOANYCCKOTO 3aKOHA B PA3BUTHH HAYKH.

CtpocHue BellecTBa. XHUMHYECKasd CBA3b. BHAB XUMHYECKOH CBS3U
(KOBaJICHTHAs HEMOJISIPHAs M TOJNISIpHAs, HOHHAs, METAUIMYecKas) MexaHHu3MEI
00pa3oBaHUs KOBAJIEHTHOM XHUMHUECKOH CBA3M (OOMECHHBIH MW JIOHOPHO-
AKLICITOPHLIA). BomopoaHas cBs3b. BalleHTHOCTh. NEKTPOOTPULATEIBHOCTD.
Crenenb okucieHus. MOHBI: KATHOHBI M AHUOHBL.



Bewecrea MOJIEKYIIAPHOTO W HEMOJIGKYJISPHOIO  CTPOCHHA.  3aKOH
MOCTOSAHCTBA COCTaBa BEWIECTBA. THIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTE
CBOMCTBA BELIECTB OT TUIA KPUCTAUIMYECKONH PEUIETKH.

Ilonate O IOUCHEPCHBIX CHCTeMaX. VICTUHHBIE M KOJUIOMAHBIE PAacTBOPEIL.
MaccoBas 0715 BEIIECTBA B pacTBOPE.

Knacenpukauns HEOPraHUUECKUX COEAUHEHHH. Homenknarypa
HEOPraHNWYEeCKUX BEUIECTB. ['€HETHYECKAs CBA3b HEOPraHUYECKUX BELUECTB,
NPUHAANCIKALLNX K PA3JMYHBIM KJ1ACCaM.

Xumuueckas  peaxkuus.  Knaccuurxaums  XMMHUECKMX — PeakUuMid B
HEOPraHNYE€CKOH M OPraHMYeCKOH XHMMHMW. 3aKOH COXPAHEHHMA MACChl BEIUECTB,
33KOH COXPAHEHHUA H NPEBPALICHUS SHEPTUH NP XUMHUYECKHUX PEAKLIUSX.

CKOpOCTb peakiuH, €€ 3aBUCHMOCTL OT Pa3NIM4HBIX (akTopoB. OOpaTUMEIE
peakuuy. XHUMHYECKOE paBHOBecHe. DaxkToOpbl, BIUAKIIWE HA COCTOSHUE
XUMHYECKOTo paBHOBecHs. [Tpuniun Jle Ilarense.

DnekTponnTiyeckas auccoumnaund. CunbHbie U cnadsie snektponuTol. Cpeaa
BO/JIHbIX PACTBOPOB BELLECTB. KNCIAsA, HEHTPAIbHAS, LIETOUHAS.

OKHUCITNTENIBLHO-BOCCTAHOBUTEIbHBIE PEAKLMH,

OKCNEPUMEHTANIbHBIE METOJbl W3YUEHWsA BELIECTB M WX NPEBPALLCHUM:
aeMoHcTpauns tadnny, «[lepuoanyeckas cuctema XUMHUUECKHX dnemeHToB JI. Y.
MeHaeneeBa», U3ydeHUE MOZAENEH KPUCTAUIMYECKUX PEUIETOK, HAOMIOACHUE W
OIMCaHHE JIEMOHCTPALIMOHHBIX U TA0OPATOPHBIX OMBITOB ( PA3IOXKEHUE TIEPOKCHIA
BOJOPOJA B MPUCYTCTBUM KaTalnu3aTopa, ONpeleIeHUE CPEIBl PACTBOPOB BEILECTB
C TMOMOIIBID VHHUBEPCAIBHOTO MHAMKATOpPA, PeaKklMH HMOHHOTO OOMEHa),
MPOBEACHUE MPAKTHYECKOH padboThl « BnusHue pasmuuHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKOH peakuuny,

PacuérHbie 3anaun.

PacuéTtbl N0  YpPaBHEHHUAM  XUMWUECKWX  peakuui, B TOM  YUCIE
TCPMOXUMHUUYECKUE paACu€Thbl, PaAcyCThl C HCIOJIL30BAHHEM MOHATHS «MACCOBast
JOJIsl BELIECTBAY.

Heoprannueckas xumus

Hemetamnel. IlomokeHue HemetamoB B Ilepuoauyeckoil  cucreme
xuMugeckux snemMeHToB JI. Y. Menneneera U OCOOEHHOCTH CTPOECHHUSI aTOMOB.
@DU3NYECKUE CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (HA NpUMEpE
Kucnopoaa, cepsl, pocpopa u yrnepona).

XUMHWYECKHUE CBOMCTBA BAKHEHIIMX HEMETANJIOB (ralOreHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHS) M HUX  COGAMHEHHMH  (OKCUIOB,
KWUCNOPOACOAEPKALLMX KUCIIOT, BOJOPOAHBIX COCANHEHH ).

[TpumMeHeHHE BOKHERNX HEMETATUTOB U WX COCIMHEH WA,



Metannel. [Ionoxxenne MetauioB B IIepHoanyYecKOod CUCTEME XUMHYECKUX
sneMeHToB /. 1. MenneneeBa. OCOOEHHOCTH CTPOSHUS 3JIEKTPOHHBIX OO0NOQYEK
aroMoB MeTauioB. O0wue (puznyeckue cBoiicTBa METAIUIOB. CIUIABBl METAIUIOB.
INEKTPOXUMHUYECKHAN P HAIIPSHKEHUM METAUIOB.

XHAMHYECKUE CBOMCTBA BAKHEHUIIMX METAUIOB (HATPHUM, KaUM, KaJIbIIMH,
MarHui, antOMUHUA, LHHK, XPOM, JKEN1€30, MEb) U UX COCAUHEHHUIA,

OO0wme ¢cnocodbl NoayueHuss METANOB. [IpuMeHeHre METaoB B ObITY U
TEXHHUKE.

DKCNEPHMEHTANbLHBIE METOJbl M3YUEHUs BELECTB W HUX NPEBPALICHHUH!
M3YHYEHUE KOMIIEKUMH «MeTannbl 1 cnnasbly, 00Pa3LOB HEMETANIOB, PELUCHUE
SKCIICPHIMEHTAJIBHBIX 3a4ad, HAONIOJCHHE W ONUCAHWE [EMOHCTPALMOHHBEIX H
Na0OPaTOPHBIX OIBITOB (B3aUMOJECHCTBHE TMAPOKCHIA AIKOMHHUA C pacTBOPaMH
KHUCJIOT M LIEN0YEH, KaYeCTBEHHBIE PEaKllMi HA KAaTHOHBI METAIUIOB).

PacuéTHeIe 3a1a4u.

PacuéTbl Macchl BEWECTBA MM 00BbEMA Ta30B MO M3BECTHOMY KOIMYECTBY
BEILUECTBA, MAcce MNM 00BEMY OAHONO M3 YUYaCTBYIOWUMX B PEAKUMU BELUECTB,
pacuéTbl Macchl (00bEMA, KOINYECTBA BELLECTBA) NPOAYKTOB PEAKLIMK, €CIH OHO
W3 BELLECTB UMEET MPUMECH.

XHMHA H KH3Hb

Po/lb X¥MUHM B ODECIIEUEHUH 3KOJIOTHUYECKOM, DHEPreTHYECKOH W IUIIEBON
Oe30MacHOCTH, PAa3BUTHM MEIUUUHBL [IOHATHE O HAy4YHBIX METOAAX MO3HAHUS
BCLICCTB M XUMHYECKUX peaKiInii.

[Ipencrapnerus o0 OOMMX HAYYHBIX [PUHIUNAX I[IPOMBIIUIEHHOTO
NOJMy4YeHUs BaXKHEHIINX BEIIECTB.

YenoBek B MUPE BELIECTB W MATEPUATIOB. BAMKHEWLUME CTPOUTEIBHBIC
MaTepuanbl, KOHCTPYKLIMOHHBLIE MaTepuanbl, KpPAacKW, CTEKIO, Kepamuka,
MaTepUansl U INEKTPOHWKK, HAHOMATEPHAIIBI, OPraHMYECKHE U MHHEPAJIbHbBIC
yaoOpenus.

XuMUsd M 30pPOBbE YEIOBEKA: IIPaBWIA HCIIONB30BAHHUS JIEKAPCTBEHHBIX
npenapaToB, NpaBuia O€30MacHOr0 MCIOIB30BAHMSI MPENapaToR OBITOBOH XUMUU
B [IOBCEIHEBHOI XKU3HHU.

MexnpeaMeTHBIE CBA3H.

Peamuzanuss  MEXNpPeAMETHBIX  CBA3€H IIpU  M3Y4YCHHM OOIIEH o
HEOPraHUUECKONW XUMHUKN B 11 Knacce OCYLIECTBIAETCH UePe3 UCTIONB30BAHUE KAK
O0IMX  E€CTECTBEHHO-HAYUHBIX TMOHATHH, TaK W MOHATHN, SIBASHOWAXCS
CUCTEMHBIMH NS OTACNBHBIX MPEAMETOB €CTECTBCHHO-HAYYHOTO LMKIA.

O0ume €CTECTBEHHO-HAYUHBIC TOHATHS. HAYUHbIH (hakT, TUNOTE3a, 3aKOH,
TEOpUS, aHamu3, CWHTE3, Kiaccupurkauus, MOepuoOaAUUHOCTb, HAOMACHNE,
SKCIIEPUMEHT, MOJCIIMPOBAHHE, U3MEPEHUE, ABIICHUE.



Du3MKa: MaTepUs, SHEPrHs, Macca, aToM, MIEKTPOH, IIPOTOH, HEHTPOH, HOH,
M30TOI, PaIHOAKTUBHOCTD, MOJICKYJIA, SHEPreTUUYECKUM YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOE COCTOAHUE BEIIECTBA, (DU3MYECKUAE BEJIMYMHBI U €IMHMIIBI KX
M3MEPEHHUS, CKOPOCTb.

Buomorusa: KjieTka, OpraHu3M, 3KOocucTeMa, Ouochepa, Makpo- H
MUKPOIEMEHTHI, BHTAMHHLL, OOMEH BELIECTB B OPraHU3Me.

['eorpadms: MmuHEpasbl, TOPHbBIE NOPOALI, MONE3HbIE HCKONAEMbIE, TOMIMBO,
pecypesbl.

TexHONOrus: XUMHUYECKas NPOMBILNEHHOCTL, METAINYPrusi, MPOU3BOACTBO
CTPOMTENbHBIX MATEPUAIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MULLEBAS
NPOMBILIUICHHOCTh,  (papMaleBTHYecKass  MPOMBILIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX TpEnaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
3JIEKTPOHHAs ITPOMBILUICHHOCTH, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIBTATHI OCBOEHMA [TIPOI'PAMMBI 11O XMW
HA BA30BOM YPOBHE CPE/IHEI O OBIIEI'O OBPA30OBAHIA

JIMUHOCTHBIE PE3YJ/IbTATDI

OIrocC COO ycranapausaer TpeOOBAHMA K PE3YAbTATAM  OCBOCHMA
O0yyalWNMUC NPOrpaMm  CpeaHero odwero odpa3oBaHus  (JIMUHOCTHBIM,
METaNPEAMETHbBIM M NPEAMETHbIM).  HayuyHO-METOAMYECKOM OCHOBOH  ans
Pa3paboTKH MUIAHUPYEMBIX PE3YILTATOB OCBOCHHS IIPOTPAMM CPEIHETQ OOIIEro
00pazoBaHUsl ABJSIETCA CUCTEMHO-AEATENBHOCTHBIM MOAXO0.

B COOTBETCTBMHM € CHCTEMHO-ICATENBHOCTHBIM MMOAXOAOM B CTPYKTYpE
JUYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS IpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErQ
o0uero o0pazoBaHys BbIACIEHbI CACAYIOLNE COCTABSKOLLMNE !

OCO3HaHME OOYHAKWKUMHUCH POCCUHCKON TPAKAAHCKOH MAECHTUHHOCTH —
rOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATENBHOCTH M CAMOONPEAENEHUIO,

HAJU4YHUE MOTUBALIMK K 00YUYECHHUIO,

LIeNI€HANPABNEHHOE PA3BUTHE BHYTPEHHUX YOSIKACHUH NUUYHOCTM HA OCHOBE
KJIFOHYEBBIX IIEHHOCTEH W UCTOPUYECKUX TPaAULIMii 6a30B0M HAYKH XUMUY;

TOTOBHOCTh M CHOCOOHOCTH OOYHAKIIUXCS PYKOBOJACTBOBATbCS B CBOEH
JEATENBHOCTH UEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MNMPUCYIUUMU LETOCTHOR
CHCTEME XUMHMYECKOTO 00pa30BaHUS;

HaJIM4YKe MPAaBOCO3ZHAHUS JKOJOTHYECKON KYJIBTYPBl U CIIOCOOHOCTU CTABUTH
LEIIN U CTPOMTh JKU3HEHHBIE TJIAHBI.

JINYHOCTHBIE PE3YIbTATHI OCBOEHHUs TpeAMETa «XHMHUA» JOCTHrarTCsS B
EAMHCTBE YUeOHOH W BOCMUTATENBHOW JCATENBHOCTH B COOTBETCTBHH
TYMAHUCTHUYECKUMH, COUHMOKYJIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LEHHOCTAMU
M HJCaIaMH POCCHICKOTO TPaXKIAaHCKOTO OOUIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM W [paBWIaM{  [OBEICHHS,  CIOCOOCTBYIOUIUMH  IIpoueccam
CaMOIO3HAHMS, CaMOPasBUTHA M HPABCTBEHHOI'O CTAHOBIIEHUS JIMYHOCTH
00yHaIOIIHXCA.

JIMYHOCTHBIE  PE3YNIBTATHl  OCBOCHMSI IIpEAMETA «XHUMHUS»  OTPAKAIOT
c(pOPMHUPOBAHHOCTL OMbITA MO3HABATEAbHON M MPAKTHUYECKON JAEATETBHOCTH
00y4arILMXCs NO Peanu3alii NPUHATHIX B OOILECTBE LEHHOCTEH, B TOM UYHCIIEC B
YaCTH:

1) rpamAaHCKOro BOCIIHTAHHUSA:

OCO3HaHWs 00YYAIOLLIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPAB U 00A3aHHOCTEH,
YBOKEHHUS K 3aKOHY U MPABOIIOPSIAKY;

IIPEACTABIEHNS O COLMAIBHBIX HOpMaX M I[paBwIaX MEKIUYHOCTHBIX
OTHOUIECHWI1 B KOJUIEKTUBE,



FOTOBHOCTH K COBMECTHON TBOPYECKOH JAEATENBHOCTH NPUA CO3JaHHU
y4YeOHBIX NPOEKTOB, PEUIEHUH YYCOHBIX M O3HABATENBHBIX 3a[ad, BBHIIIOJHCHUH
XUMHYECKHX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH IIOHMMAarh M NPUHMMAaTh MOTHBEI, HAMEDPEHUA, JIOTMKY H
apryMEHTHI IPYTUX NIPH aHAIN3E PA3IMYHBIX BHIOB YUEOHOH IEATENBHOCTH,

2) NATPHOTHYECKOr0 BOCTINTAHHA.

LLCHHOCTHOIO OTHOLIEHWS K WCTOPUYECKOMY M HAYHYHOMY HACAECAMIO
OTEUYECTBEHHON XUMHH,

YBOKEHUA K MPOLECCY TBOPYECTBA B O0NACTH TEOPHMM U MPAKTHUYECKOrO
NPUMEHEHNS XMMHH, OCO3HAHHUA TOro, YTO JOCTUIKEHUS HAYKH €CTb PE3yJbTar
JUIATENBHBIX ~ HAOMIOACHMH, KPOIOTIMBBIX  JKCICPUMEHTAIBHEIX  IOHCKOB,
MIOCTOSAHHOIO TPYJa YUEHBIX H MPAKTUKOB,

MHTEpECa W [O3HABATEJIBHBIX MOTMBOB B IMOJYYECHUH H IOCIEIYIOUIEM
aHanu3e WHGpOPMAMU O MEPEJOBBIX NOCTIKEHUAX COBPEMEHHON OTEYECTBEHHOM
XHMHM,

3) AYX0BHO-HPABCTBEHHOI'0 BOCIIHTAHHS

HPABCTBEHHOTO CO3HAHUSA, ITHUYECKOTO MOBEACHHS,

CMOCOOHOCTH OUEHUBATL CUTYALUMH, CBA3AHHBIE C XUMUUECKUMHU SBICHHUAMMU,
N NPUHUMATb OCO3HAHHBIC PELICHHS, OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH,

TOTOBHOCTH OLICHHBATh CBOE IIOBEICHHUE W MOCTYNKH CBOMX TOBApHILEH ¢
MO3UUMMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME IMOCIECACTBHH 3THX
OCTYIKOB;

4) GpopMHPOBAHNS KYJAbTYPbI 3A10POBbS:

MOHUMAHHUA LIEHHOCTEH 370pOBOr0 M Oe30macHoOro  ofpasa  >KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHONO OTHOLUEHHMA K COOCTBEHHOMY (PUBHUYECKOMY W
MCUXUUYECKOMY 310POBbH),

codnronennss npasun  O€30MacHOro OOpalEeHHs ¢ BELIECTBAMU B OBITY,
IOBCEHEBHOM *M3HU U B TPYIOBOH IEATEIBHOCTH,

IIOHHMMaHWs IIEHHOCTH NpaBW MHIMBHUAYAJIbHOIO U  KOJUIEKTHBHOTO
0€30MacHOTO MOBEICHUA B CUTYALUAX, YT POKAIOIIUX 3/IOPOBBIO U YKU3HHU JIFOJIEH;

OCO3HAHMSI MOCJEJCTBUAN U HETIPUATHA BPEIHBIX NPUBBIYCK (YIIOTPEOJICHUS
ANIKOT 0I5, HAPKOTUKOR, KYPEHHUSA );

S) TpyAOBOro BOCIIHTAHHSI:

KOMMYHUKATHBHOW  KOMMETEHTHOCTH B yUeOHO-UCCISNOBATENIbCKOH
JEATENbHOCTH, OOLIECTBEHHO  MMONE3HOW, TBOPUECKOW W APYyruxX  BUAAX
JEATENBbHOCTH;

VCTAHOBKM HA AKTHUBHOE YYacTHE B DELICHUH MPAKTHYECKUX 3ajau
COITMAIIBHOM HANPABIECHHOCTH (B PaMKaxX CBOETO KJlacca, IKOJIBI),



HHTEPECA K IIPAKTHUECKOMY M3YUYCHUIO MPOQECCHil pa3iMuHOTO poja, B TOM
YKCIIE HA OCHOBE IIPUMECHEHHUS NPEAMETHBIX 3HAHUM 110 XUMUH,

YBAKEHHA K TPYAY, JIIOJAM TpyJa U Pe3yJIbTaTaM TPYAOBOH AESITEIIBHOCTH,;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYalNbHOH TPacKTOPUH
oOpa3oBaHus, Oyaylied npoteccud W pealu3alid COOCTBEHHBIX J>KU3HCHHBIX
NJAHOB ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB, CNOCOOHOCTEN K XMMUH, HHTEPECOB U
noTpedHOCTEH 00L1ecTBa,;

6) 5K010rH4eCcKOro BOCIIHTAHUS:

JKOMOTMYECKH LEeNeCcOO0PaA3HOr0 OTHOLIEHUS K MPUPOAE, KAK WCTOUHUKY
CYLUECTBOBAHMS JKM3HU HA 3eMJIE,

IIOHUMaHUA TIN00ANBHOr0 XapakTepa SKOJIOTMYECKUX MPOOIEM, BIUSHHUS
3KOHOMUYECKHX IIPOLECCOB HAa COCTOSIHUE IIPUPOJHON M COLMAIBHON CPEBL,

OCO3HAHUA HEOOXOJMMOCTH MCMHOJIB30BAaHUS JOCTIDKEHUM XHUMHMU JIS
PEUIEHNS BONPOCOB PAlMOHAIBHOTO MPUPOAOIIONE30BAHNUS,

AKTUBHOIO  HENPUATHUS  ACHCTBHUW, NPUHOCALIMX BPEA  OKPYKAKOWEH
NPUPOAHOH Cpeae, YMEHHS MPOTrHO3ZHUPOBATb HEONATONPUATHBLIE 3KOJOTMYECKHUE
NOCNEACTBUA NPEANPUHUMACMbIX ACHCTBUI M NPEIOTBPALLATD WX,

HAIMYUA PA3BUTOTO SKOJOMMUECKOTO MbILLIEHHUS, SKOJOTMUECKOW KYNbTYpbI,
OMbITA AEATENBbHOCTH IKONOTMUECKOH HaINpPaB/IEHHOCTH, YMEHUS
PYKOBOACTBOBATECA MMU B MO3HABATEIBHON, KOMMYHUKATUBHOW U COLIMANIBHOU
MPaKkTHUKE, CHOCOOHOCTH W YMEHUS AKTUBHO MNPOTUBOCTOATH HUICOJIOTHH
xeMooOuu;

7) UEHHOCTH HAYYHOI'O MO3HAHNA:

c(hOPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKHU U OOLUECTBEHHON NPAKTUKM,

MOHUMAHUS CNELM(PUKM XUMHUH KaK HAYKM, OCO3HAHMA €€ ponu B
(POPMHPORAHHN PAUMOHATILHOMO HAYUYHOrO MBIILAEHUA, CO3AAHHH LEITOCTHOTO
NPeaCTaBneHUs 00 OKPYXKAIOLIEM MHUPE KAK O €AMHCTBE MPUPOAbI U 4ENIOBEKA, B
MO3HAHWM TIPUPOAHBIX 3aKOHOMEPHOCTE W pEUICHHM TPOONIEM COXPAHEHUA
NPUPOJHOIO PABHOBECHSL,

yOeKIEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH ISl COBPEMEHHOM
IUBAIM3AUMH: B €€ TYMAHUCTHYECKOH HANpaBICHHOCTH YW BaKHOW POIM B
CO3JITaHUH HOBOM 0a3bl MAaTCpUAIbHON KYIBTYPBI, PEUICHUHU IMOOANBHBIX NMPodiieM
YCTOHYUBOTO PA3BUTHS UCITOBEUYECTBA — ChIPBLEBON, IHEPreTUUECKON, MULLIEBOW U
AKOJOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEAMLHMHBI, OOCCNEUEHUU YCIOBUH
YCMEWHOr0 TPYAa W IKOJOTMUYECKH KOM(POPTHOH SKH3HM  KDKAONO0 ujieHa
00LeCTBa;

CCTECTBEHHO-HAYYHOW TPAMOTHOCTH. TOHUMAHWA CYLWHOCTH METOAOB
MO3HAHUS, UCMOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU UCHOJNIB30BATH



MOMY4YacMbIC 3HAHUA [JIA aHAIM3a U OOBICHEHUS ABICHUI OKPYXXAIOLIETO MUpa H
MPOHCXOIAIIMX B HEM U3MEHEHUI, YMEHUA AenaTh 000CHOBAHHBIE 3aK/II0UECHH HA
OCHOBE HayuyHbIX (DaKTOB X MMEIOIMXCS [JAHHBIX C LENBIO [MOIYYEHUA
JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HUCMOJB30BaTh XUMHYECKAE 3HAHMUA JUIs
pPelICHUA npoﬁneM B PCAILHBIX JKU3HCHHLIX CUTYAUUAX,

MHTEPECA K NO3HAHMIO U HCCIIEA0BATENLCKOH JEATENBHOCTH,

FOTOBHOCTH M CMOCODHOCTM K HEMPEPbIBHOMY  00pa30BaHHID U
camMO00pa30BaHUID, K AKTMBHOMY MOJYYEHHK) HOBbIX 3HAHUH MO XHMHUHU B
COOTBCTCTBHH C >KM3HCHHbIMH ﬂOTpe6HOCTﬂMH;

HHTEpeca K OCOOCHHOCTAM TpyJa B pa3InuHBIX chepax npoeccHOHANBHOMN
JEATENBHOCTH.

METAINPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaAMETHBIE PEe3yabTaThl OCBOEHUS yueOHOro npeaMera «Xumua» Ha
YPOBHE cpeaHero o0wwero o0pa3oBaHUs BKAKOYAKOT,

3HaUMMble a8 (HOPMMPOBAHMA  MHMPOBO33PeHHs  00y4YarOLIMXCS
MEKAHCUMMIIMHAPHBIE (MEKITPEAMETHBIE) OOLIEHAYYHBIE TIOHATHS, OTPAKAOLLNE
UETOCTHOCTb  HAYUHOH KapTMHBI MHUpa M CneuudmKy METOAOB TMO3HAHMA,
HCIIONIB3YEMBIX B €CTECTBECHHBIX HaykKaX (MaTepHs, BEIIECTBO, SHEPTUs, SIBICHHUE,
MPOIIECC, CHCTEMA, HAy4HBIN (hakT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOPHUs, HCCIIETOBAHUE, HAOTIOICHUE, U3MEPEHHE, IKCTIEPUMEHT U IPYTHE);

YHHUBEpCAIIbHBIE YYCOHBIE NCHCTBUA ([I03HABATENBLHBIC, KOMMYHUKATUBHEIE,

PETYNATHUBHBIE), odecneunBaroLLre ¢dopmMupoBaHmne (YHKUHOHATIBHOM
IPaMOTHOCTH W COLUMATIBHOM KOMIETEHLIHN 00yUaroLUXCs;
CMOCOOHOCTh 00yuaroLmxcs MCMONbL30BaTh OCBOEHHBIE

MEKANCUMNIIMHAPHBIE, MUPOBO33PEHUYECCKME 3HAHMSA W YHUBEPCATbHBLIC YUEOHBIE
JENCTBUS B NO3HABATE/ILHON H COLUMANILHON NPAKTHKE.

MertanpeIMeTHEIE PE3YNIBTATBl  OTPAXKAKT OBJIAJICHUE YHUBEPCAIbHBIMU
yueOHBIMU  TIO3HABATEC/IbHBIMH, KOMMYHUKATUBHBIMM ¥ PETYJIATUBHBIMU
JEHCTBUAMU.

Osnaaenne YHHBEPCANbHLIMH y4eOHBIMH MO3HABATEIbHBIMH
ACHCTBUAMM:

1) 6azoBbie JJorHYecKHe AelicTBUSI:

CamOCTOATEIbHO  (OPMYNIMPOBATE W AKTyalUu3MpOBaTh  Mpodaemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENdTh LENW ACATEIbHOCTH, 3a4aBas MNapaMmeTpel U KPUTEPHU WX
JOCTHKEHUS, COOTHOCUTE PE3YJILTATHI ACITEIBHOCTH C MOCTABICHHBIMU LIENSIMU;

WICIIONIB30BATh MPU OCBOCHHM 3HAHWI MPUEMBI JIOTUYECKOTO MBIUUICHUSA —
BBLAC/IATE XAPAKTEPHBIC MPU3IHAKHU MMOHSATUA M YCTAHABIMUBATE UX B3aUMOCBSA3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATUS VIS OOBSICHEHUA OTACIBHEIX (PAKTOB U
SIBJICHHM,

BHIOMPATh OCHOBAaHHA M KPUTEPUHU [UIS KIAcCU(PMKAIIMH BELIECTB H
XUMHYECKHX peaKUHH;

YCTAHABJIMBATh IIPUYMHHO-CIICACTBEHHBIE CBA3M MEXKIAY H3YYaCMbIMU
ABJACHUAMMU,

CTPOUTb JIOTHYECKWE PACCYXHACHHUA (MHAYKTMBHBIC, JCAYKTHUBHBIC, MO
AHANOTMN), BbIABIAATL 3AKOHOMEPHOCTH W INPOTUBOPEUYMS B PACCMATPUBACMBbIX
ABASHUAX, (DOPMYIHUPOBATL BHIBOALI U 3AKNKUCHHUS,

l'lpldMeHﬂTb B npouecce IMO3HAHWA, I/ICI'IOJ'Ib3yeMbIe B XUMHHU CUMBOJIHUUCCKHUC
(3HAKOBBIE ) MOJICIIH, IIPEOOPA3OBBIBATE MOJICIIBHBIC MPEACTARICHUS — XMMHYCCKUIi
3HaK (CHMMBOII) D3JIEMEHTa, XUMHYEeCKad (opMysia, YpPaBHCHHME XUMUYECKOIN
PEaKMy — MpH PEIICHHM YYEOHBIX ITO3HABATEIBHBIX M IIPAKTHYECKUX 3aj]ad,
NPUMEHATE HA3BAHHBIC MOJICIBHBIC MPEACTABICHUS I BBIABIICHUS XapaKTE€PHBIX
NPH3HAKOB U3YUYAEMbIX BELLECTB 1 XUMHUUYECKUX PEAKLIMNA.

2) 6a30BbIe HCC/IeA0BaTEILCKHE NelicTBH:

BNAaAeTh OCHOBAMH METOAOB HAYUHOMO MO3HAHMUA BELUECTB W XHMHYECKHX
peaKkLni;

GOpMyIMPOBATHL LENTK U 3a1a41 HCCNEN0BAHUSA, HCMONB30BAThH NOCTABICHHBIE
M CaMOCTOATENILHO CQOPMYJIMPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHKS W OCHOBBI A1 (hOPMHPOBAHMS THIOTE3RI MO MPOBEPKE MPaBHIBHOCTH
BBICKA3bIBAEMBIX CY>KJICHHIHA;

BJIAJETh HABBIKAMH CAMOCTOSTE/IBHOTO IUTAHMPOBAHUSA M MPOBEACHUS
YUECHUYECKUX SKCIICPUMEHTOB, COBEPIIICHCTBORATE YMEHUS HAOMIOAATh 3a XOA0M
npolecca, CamOCTOATENIbLHO NPOTHO3MPOBATH €rQ Pe3yabTar, (PopMynHpoBaTh
0000IICHNS U BBIBOABI OTHOCUTENLHO JOCTOBEPHOCTH PE3YyNbTATOB HCCIIEA0BAHUS,
COCTARNATL OOOCHOBAHHLINW OTUET O MpoAeNaHHOH padoTe;

NpuOOpPEeTaTh ONBIT  YYEHUUYECKOH MCCICAOBATEALCKOH M  MPOEKTHOI
JEATENBHOCTH, MPOSABIATE CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATEIEHOMY
MOMCKY METOJOB PELICHUS MNPaKTUYECKUX 3a7a4, MPUMEHEHUIO Pa3lIUYHbIX
METO/I0B MO3HAHMSL.

3) padoTa ¢ nadopmauueii:

OPUEHTHUPORATLCA B Pa3IMYHBIX HCTOYHMKAX HWHPOpPMAIME  (HAYYHO-
NONyNgpHAas JUTEPaTypa XHMMMUECKOrO COACPXMAHUSA, CIPABQUHBIC MOCOOUS,
pecypebl MHTepHeTa), aHanu3upoBaTe WHPOPMALMIO PA3NIMUHBLIX BUIOB U (Popm
NPEACTARNEHWUS, KPUTUUSCKH OLIEHHUBATH eé JOCTOBEPHOCTh 7|
HEMTPOTUBOPCUNBOCTE;



(opMyIMpPOBATh 3aNPOCH U IIPUMEHSTE PA3IMYHbIE METOMBI NP IIOUCKE H
orOope MH(POpMALMK, HEOOXOAMMON JUId BBIIOJIHEHUA YYeOHBIX 3a1ad
OIIPEAEIEHHOIO THIIA,

IIPHOOPETATh OMNBIT MCIIOIB30BAHMA HH()OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH M Pa3IHYHBIX IIOUCKOBBIX CHCTEM,

CaMOCTOSATENILHO  BbLIOMpATh  ONTHUMAIBbHYIO  (JOPMY  NPEACTABICHUS
nHpopmaunu (Cxembl, rpapuky, AMarpamMsbl, TAONKUbL, PUCYHKH U APYTHUE),

MCNONbL30BATb HAYYHbIW f3bIK B KAueCTBE CPEACTBA npu  padote ¢
XUMHHECKON HMHPOPMAUMENA. TNPUMEHATL MEKIPEAMETHbIC ((PuU3MuecKue u
MaTEMATHUYECKUE) 3HAKN U CUMBOJIBI, (POPMYJIbl, A0OPEBHATYPbI, HOMEHKIATYPY;

HCIIONB30BaTh M NPEOOpPa3OBBIBATE 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HAaIJIATHOCTH.

OBaagenne YHHBEPCAAbHBIMH KOMMYHHKATHBHBIMH ACHCTBHAMMU:

3aJaBaTh BOIIPOCH MO CYILECTBY 00CYXKIAacMOH TEMBI B XOI€ auanora W/Hiu
JAMCKYCCUHM,  BbICKa3blBaTb  MAEH, (OPMYJNUPOBATH  CBOM  MPEANOKEHHA
OTHOCHMTEJIbHO BbINOJIHEHMS NPEAJIOKEHHON 3a0a4M;

BLICTYNATh C MPE3EHTAUMEH PE3YNbTATOB I[MO3HABATE/ILHONW NCATEIBHOCTH,
MONYUCHHBIX CAMOCTOATENBHO MK COBMECTHO CO CBEPCTHUKAMMW NPU BLITTOJIHEHUH
XUMHMYECKOTO JKCMEPUMEHTA, NPAKTUYECKOW PadoThl MO MCCIEAOBAHUIO CBOWCTB
M3yYacMBIX BELICCTB, pPealu3aluy y4eOHOTo IIPOeKTa U (OPMYIMPOBATh BBIBOBI
o pe3y/ipTaTaM NPOBEAEHHBIX MCCIENOBAaHUH NMYTEM COITIAaCOBAHUS ITO3ULIUN B
X0J€ 00CY)KICHUA H 0OMEHA MHEHUSAMHL.

OBnaaeHne YHHBEPCANbHBIMH PErY/ASSTHBHBIMH ACHCTBHSIMU:

CAMOCTOSATENILHO IUIAHUPOBATE M OCYILECTBIIATH CBOKO IIO3HABATEIIBHYIO
AEATENbHOCTb, ONpEAends €€ UeIM W 33Ja4d, KOHTPOJHMPOBATbL H MO Mepe
HEOOXOMMOCTH  KOPPEKTHPOBATb NPEATAracMbli  anrOpUTM  ACHCTBHIU  MpH
BLIOJHCHUN  YUeOHbIX M WCCIEAOBATENBbCKUX  3a4a4, BbiOMpaTe Haudonee
3hpexTMBHBI cNOCO0 MX pelieHUs ¢ yu4€TOM MOJIYYEHHs HOBBIX 3HAHHH O
BELLIECTBAX U XUMUUECKUX PEAKLIMAX,

OCYILECTBIIATE CAMOKOHTPOJb CBOEH JEATENIBHOCTA HA OCHOBE CaMOAHAIN3a
H CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATDI

10 KJIIACC

IMpenMeTHbIE  pe3ynbTaThl  OCBOCHHUS Kypca «OpraHuueckass XHMUS»
OTPAXKAOT:

C(hOPMUPOBAHHOCTL  MPEACTABICHUH O  XMMHUYECKOH  COCTaBIAOLICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpPA, POJNIM XUMHUM B IIO3HAHUU SBJICHUIA



npupoasl, B (OPMHPOBAaHMHM MBIIUICHUS MW  KYJIBTYPHl JIMYHOCTH, ¢&&
(P)YHKUHOHAIBHON IpaMOTHOCTH, HEOOXOIUMOI A/ peUICHUS NPaKTHYSCKUX 3a1a4
M SKOJIOTHUECKM OOOCHOBAHHOIO OTHOLICHHS K CBOEMY 3/I0POBBIO M IIPHPOIHOM
cpeag;

BIAJCHUE  CHUCTEMOH  XMMHUYECKMX  3HAaHMH, KOTOpas  BKJIKOYACT:
OCHOBONOJATAKLME MOHATUS  (XMMHUYECKMI  DJIEMEHT, aTOM, JICKTPOHHAS
000/10uKa aTOMa, MOJICKY A, BAJIEHTHOCTD, 3IEKTPOOTPULIATENBHOCThL, XUMHUYECKAS
CBAA3b, CTPYKTYpHas Qopmyna (pasBépHyTas W COKPAWEHHAA), MONb, MOJsPHAs
Macca, MOJSAPHbIH O0BEM, YIEPOAHbI CKeNneT, (YHKUMOHAIbHAA rpynna,
pannkan, u30MEpHs, U30Mepbl, TOMONIOrMUECKUI P, TOMOJIOrH, YIJEBOAOPOIbI,
KUCJIOPOA W a30TCOACPsKAIME COCOWHCHHS, MOHOMED, IIOJIMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNA ), TCOPHU U 3aKOHBI (TEOPUs CTPOCHUS
OpraHM4YecKux BewlecTB A. M. byTnepoBa, 3aKOH COXpaHECHHMsS MacChl BEIIECTB),
3aKOHOMEPHOCTH, CHMBOJIMYECKHIl SI3BIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
NAeKAUIME B OCHOBE MOHMMAHHUA NPUUHHHOCTH M CHCTEMHOCTM XHUMHYECKHX
ABACHUN, (PAKTOIOMMUYECKME CBEACHMS O CBOHCTBAX, COCTaBE, MOJYUYCHHU M
0e30nacHOM HMCNOJIb30BAHWM BAKHEHIUMX OPraHWYeCKUX BEIIECTB B ObITY M
NPAKTHUYECKOH JICATEIILHOCTH UENOBEKA,

C(HOPMUPOBAHHOCTL YMEHHMH BBIABNATH XAPAKTEPHLIE MPU3HAKH NOHSATHH,
YCTAHAB/IMBATh UX B3aMMOCBSI3b, HUCIIOJIB30BaTh COOTBETCTBYIOUIME MOHITHS MPH
OIIMCAHUY COCTaBa, CTPOCHHUSA M IIPEBPAILCHHI OpraHuYeCcKuX COEIMHEHMUIA;

c(hOPMHUPOBAHHOCTh YMEHMI HCMOIb30BaTh XUMHYECCKYIO CHMBOJIMKY /I
COCTABJICHUS MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3sBEPHYTOH, COKpaulEHHOMN )
GOopMyJl OPraHMYECKHX BEIISCTB W  YPaBHEHUI XHMHUYECKUX  peakuui,
M3TOTABAMBATL MOJEIN MOJIEKYJ OPraHMYECKWUX BELUECCTB NS WINKCTPALMH WX
XUMHYECKOTO U NPOCTPAHCTBEHHOTO CTPOESHNS,

C(HOPMUPOBAHHOCTL YMEHHN YCTAHABAMBATL NPUHAUICIKHOCTb M3YUEHHBIX
OPraHMYECKUX BCLIECTB MO HX COCTABY MW CTPOCHHK) K ONPEACNIEHHOMY
KJIacCy/TpyIile COEAMHEHHH (YIJIEBOAOPOABI, KHUCIOPOA MW a30TCOAEprKallue
COCIMHEHUS, BBICOKOMOJIEKYJIAPHBIE COCAWUHEHHUsI), JaBaTh WM Ha3BaHUS 110
cucremarudeckoi HoMmeHkiatype (IUPAC), a Takke NPUBOAUTH TPHUBUAILHBIC
Ha3BaHWA OTJCIBHBIX OPraHUYECKUX BEIICCTB (3TUJICH, IMPOIMMJICH, AIICTHIICH,
STHJICHIIMKONb, TJIUIEPHH, (PEHOJ, PopManbiaeru, aneTalbJCTHa, MypaBbUHAS
KWUCNOTA, YKCYCHAs KHUCTIOTA, OJICHHOBAS KUCIIOTA, CTEAPHHOBAS KHCIIOTA, MTHK03a,
(pyKTO3a, Kpaxman, uea03a, NMULKH ),

C()OPMUPOBAHHOCTE YMEHUS OMPEACHATh BUABI XUMUUECKOW CBS3U B
OPraHMYECKUX COCAMHEHHUAX (OAMHAPHBIC U KPATHBIC),



C()OPMUPOBAHHOCTh YMECHHA IIPUMCHSTH IIOJIOKCHUA TEOPUH CTPOCHMS
opraHnyeckux BeuecTB A. M. Bytnepopa a1 00bsACHEHUs 3aBUCUMOCTH CBOICTB
BEUIECTB OT UX COCTABA U CTPOCHUSA, 3aKOH COXPAaHEHU MACChl BEUIECTB,

C(OOPMUPOBAHHOCT ~ YMEHMM  XapaKTEpu30BaThb  COCTaB, CTPOCHHE,
(PU3UYECKHE U XMMHUYECKHE CBOMCTBA THUMWYHBIX MPEACTABUTENICH pPa3sMUYHBIX
KNaCCOB OPraHMueCKMX BELIECTB (METAH, 3TaH, ATWICH, NPONWICH, ALCTWICH,
Oytaauen-1,3, merundyranuen-1,3, 0eH305, METAHON, 3TAHOJ, ITHUACHIJIMKOb,
rIMUEPHH, (PEHON, aueTanbaerui, MypPaBbUHAS U YKCYCHAS KUCIOThI, [NHOKO34,
KpaxmaJs, LeIHI03a, aMUHOYKCYCHA KUCN0TA), WITKOCTPUPOBATH MEHETUUECKY O
CBS3b MEKAY HUMMW YPABHEHWSMH COOTBETCTBYIOLLMX XUMHUYECKUX PEAKUMH C
MCIIOJIB30BAHUEM CTPYKTYPHBIX (POPMYJI,

c(hOPMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh UCTOYHUKU YTIIEBOIOPOAHOIO
ChIpbsl  (HE(Th, TNPUPOAHBIA Tra3, VYroib), CHOcOOBl WX TMepepadoTKU H
MPaKTUYECKOE MPUMEHEHUE TTPOJYKTOR NMEPEPAOOTKH;

CHOPMUPOBAHHOCTL YMEHWUH TPOBOAMTb BBIYHCACHUA MO XHMHYECKUM
yPaBHEHMAM (MacChl, 00bEMA, KOMMUECTBA MCXOAHONO BELUECTBA WM MPOAYKTA
pPe€aKkLMKM NO M3BECTHLIM Macce, O0BEMY, KONMUECTBY OJHOTQ H3 HCXOIHbIX
BELLECTB MJIM NPOAYKTOB PEAKLIUK),

C(HOPMUPOBAHHOCTL YMEHWH BIAAETH CHCTEMON 3HAHMKH 00 OCHOBHBLIX
METO/JaX HAYYHOTO IO3HAHWSA, UCTIONB3YEMBIX B XUMUH MPH U3YYEHUH BEIUECTB H
XUMUYECKUX SBJICHUN (HAOMIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIMPOBAHHUE ),
MCIIONB30BaTh CHCTEMHBIE XUMWYECKHWE 3HAHUS U TIPUHATUS PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHTYalldAX, CBA3AHHBIX C BEIUIECTBAMH U UX
NPUMEHEHHEM,

C(POPMHUPOBAHHOCTL YMEHUH COOMIOAATL MPABHUNA MOABL30BAHWS XUMHUECKOQI
nocynod u jadopatopHbiM 000OpYIOBAHHMEM, a TaKKe NpaBuna oOpauleHHs ¢
BEILECTBAMU B COOTBETCTBHM ¢ MHCTPYKLMAMM MO BBINOJHEHUIO JIADOPATOPHBIX
XMMHYECKUX ONbITOB,

chOPMHPOBAHHOCTh YMEHHWiIl IUTAHUPOBaTh Y BBINOJIHATH XUMMUYECKUIA
SKCIIEPUMEHT (NPEBPALLCHUs OPraHUYECKUX BELIECTB [IPU HATPEBAHUMU, MTOJTYYEHUE
STWIEHA M M3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKUUU OPraHUYeCKUX
BEILICCTR, JCHATYpalus OCJIKOB MPpU HarpeBaHWM, LBETHBIC pPEaKIMU OCIKOB) B
COOTBETCTRMM C TMpaBUJIaMU TEXHHKMA O€30MacHOCTH TMpH 0OpallcHUuu ¢
BCLLECTBAMU W NA0OPATOPHbIM  OOOPYAOBAHWEM, MPEACTABIATb PE3YJIbTATHI
XMMHMUYECKOTO 3KCNEPUMEHTa B (DOPME 3anmiCH YPABHEHUH COOTBETCTBYHOLLMX
peaxkumnii n GOpMyIMPOBATL BLIBOAbI HA OCHOBE 3THX PE3YJIbTATOB;

C()OPMUPOBAHHOCTE YMEHUH KPUTHUECKH AHAIIM3UPOBATH XHMHUECKYHO
MHPOPMALMID, TONYUYaeMYK M3 pa3HbIX MCTOUHUKOB (CPEACTBA  MACCOBOW
uHpopMaruy, MHTepHET U IPYyrux);



c()OPMMPOBAHHOCTh ~ YMEHMI  COOMIOAATh  MPaBUJida  3KOJOTHUYECKH
LIEJIECOO0PA3HOTO TMOBEACHUA B OBITY U TPYIOBOH JEATENBHOCTH B IENAX
COXPaHEHHA CBOCIO 3J0POBBS U OKPY’KAKUICH NPUPOAHON Cpelbl, OCO3HABATH
OIIaCHOCTH BO3ACHCTBUA Ha JKHUBBIE OPraHU3MBI OIPEIAC/IEHHBIX OPraHHYECKUX
BEIICCTB, MOHUMAas cMbIc nokazareiad [[JIK, moAcHATe Ha mpuMepax CnocoOBI
YMEHbLIEHU W MNPEeAOTBPALLEHUS HX BPEAHOr0 BO3ACHCTBHMA HA OPraHu3m
4EJI0BEKA,

A 00yyalolMxes ¢ OTPAHUMYEHHBIMH BO3MOJKHOCTAMHU 310POBbS. YMEHUE
NPUMEHATL 3HAHWS 00 OCHOBHBIX AOCTYMHbIX METOAAX MO3HAHUA BELIECTB U
XUMUUECCKUX SIBJICHUH,

A1 CIENBIX M CIaOOBUAAIIMX OOYHAIOUIUXCA: YMEHHE MCMOJb30BATh
pelibepHO-TOUCUHYIO CUCTeMY oOo3HadeHuil JI. Bpaitina ans 3anucu XMMHYECKUX

dhopmMyL.
11 KJIACC

[TpeameTHble pe3ynbTaThl OCBOCHMA Kypca «O0was v HeopraHuueckas
XUMHUS» OTPAKAIOT:

COOPMHPOBAHHOCTh  MPEJACTABICHUI: O XMMHYECKOM COCTaBJIAKOUICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHUpA, POJMA XHUMHUH B IIO3HAHUM SABJIECHUI
npupodsl, B (OPMHPOBAHMHM MBIIICHUS W KYJIBTYPHl  JIHYHOCTH, €&
(GYHKIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM IS pelICHUS ITPAKTHYECKHX 3a]1a4
W IKOJOrHYeckn OOOCHOBAHHOIO OTHOLIECHHS K CBOEMY 3A0POBLIO W MPHUPOAHOM
cpeng,

BJAACHUE  CUCTEMOW  XMMHYECKMX  3HAHWH,  KOTOpas  BKIIIOYACT:
OCHOBOMOJIArAOLIME MOHATHA (XMMUUECKUA 3JIEMEHT, aTOM, W30Tom, S-, p-, d-
3JICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJEKYNa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTD, 3JICKTPOOTPULIATENBHOCTE, CTEIIEHE OKUCICHUA, XUMUAYECKAs CBA3b
(KOBAJICHTHAs, HOHHAA, METAJUIMYECKAs, BOJOPOJHAA ), KPUCTAUINYECKAsd PeUIETKA,
TANBl  XUMHYECKHX  PEaKlWil, pPacTBOp, DJICKTPOIUTHI, HE3JIECKTPOJIUTHI,
3JICKTPOJUTHYECKAs JUCCOIMALMA, OKHUCIUTEIb, BOCCTAHOBUTENDL, CKOPOCTH
XUMHUECKOH pPEaKkuru, XUMUUYECKOE PABHOBECHE), TEOPUM W 3aKOHBI (TEOpUs
SNEKTPONUTUYECKOR Iuccoumaumnu, nepuoanueckuin sakon [ M. Menpeneesa,
3aKOH COXPAHEHUA MACChl BELLECTB, 3aKOH COXPAHCHUS U MPEBPALLECHUS SHEPrUH
NpU XMUMHYECKHUX PEAKLMAX), 3aKOHOMEPHOCTH, CHMBOJIIMUECCKHU $I3bIK XHUMHMU,
MHPOBO33PEHUCCKNUE 3HAHWS, JICKALLWE B OCHOBE TMOHUMAHHS TPUUHHHOCTH H
CUCTEMHOCTH XMMHYECKUX SIBICHHI, (hakTONOrMYeckue CBEACHUS O CBOMCTRAX,
COCTaBE, MOJMYYSHUH U OE30MaCHOM HCIIOJIBb30BAHUN BAXKHEHIIUX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTHYECKOM JACATEIBbHOCTH YETIOBEKA,



C(POPMHUPOBAHHOCTE YMEHHWM BBIABIATE XapaKTEPHBIE MPU3HAKUA IOHATHH,
yCTAHABIMBATE MX B3aUMOCBA3b, UCIIOIB30BATh COOTBETCTBYIOLINE MOHATHS INPH
OITMCAHHH HEOPTaHWYECKHX BEUICCTB U MX NIPEBPAILICHHUIA;

C(POPMUPOBAHHOCTE YMEHMI HCIOIB30BAaTh XUMHWUYECKYIO CHMBOIIMKY UL
COCTABJICHUA (POPMYJI BEIIECTB M  YPAaBHCHHUH XMMHYECKHAX  PEaKLWIi,
crucTeMaTnuecky o HomeHknarypy (IUPAC) u TpuBnaibHbe Ha3BaHUS OTACIbHbBIX
HEOPraHHYECKNX BELUECTB (YrapHbli ras, YrieKMCIIbIH ra3, aMMuak, raméHas
M3BECTb, HErawéHas U3BECTh, MUTHEBAS COAQ, MUPUT U APYIHUE),

C(HOPMHUPOBAHHOCTL YMEHUH ONPEAENATb BAJICHTHOCTb M CTENEHb OKUCIEHHA
XUMHUHECKUX JIEMEHTOB B COCAMHEHHAX PA3IMUHOrO COCTABA, BUA XMMHUYECKOM
CBA3U (KOBaJICHTHAs, HOHHAS, METAUINYCCKASA, BOJAOPOAHAS) B COCAMHEHUAX, THII
KPUCTAIIMYECKO PEIIETKH KOHKDETHOrO BEILUECTBA (ATOMHAsA, MOJICKYJIApHAadL,
HOHHAs1, METAUINYCCKAN), XapaKTep Cpedbl B BOAHBIX pacTBOpaX HEOPTaHHYECKUX
COCAMHECHUIA,

C¢(OPMHUPOBAHHOCTD YMEHWH YCTaHABIMBATD MPUHAINECIKHOCTh
HEOPraHWYECKUX BELICCTB MO HX COCTABY K OMNPEACIEHHOMY KIAcCy/rpynne
COCAMHEHNH (NPOCTBIE BELIECTBA — METAMIbI U HEMETANbI, OKCHbl, OCHOBAHMUS,
KMCAOTbI, aMPOTEPHBIC TMAPOKCHABI, CONK),

C(HOPMUPOBAHHOCTL YMEHHH PACKPbIBATH CMBICA MEPHOAMYECKOrO 3aKoHa [,
1. MeHnneneesa 1 JEMOHCTPUPOBATE €M0 CHCTEMATU3UAPYIOLIY IO, OOBSICHUTENBHYIO
M IPOTHOCTUYECKYHO (PYHKIIUH,

c(OPMHPOBAHHOCTE YMEHHUM XapaKTepHU30BaThb 3JIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHYECKHX 3JIEMEHTOB 1-4 nepuonos IleproandYecKOd CHCTEMBI
xuMuyeckux sneMeHtoB [l M. Menpeneepa, Ucnonb3ys IOHATUS «s-, p-, d-
NIEKTPOHHBIC opOuTanmy, «IHEPrETUUECKHE YPOBHWY, OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHA CBOMCTB XMMHUYECKHUX BNEMEHTOB H UX COCAMHEHHI
no nNepuoaam v rpynnam [epruoanyeckon CUCTEMbI XUMHYECKUX deMenTos [, M.
Menaeneesa,

cOPMHUPOBAHHOCTE ~ YMEHHUI  XapakTepu3oBaTh  (OMUCHIBATBH)  OOIIME
XUMHUYECKHE CBOMCTBA HEOPraHMYECKMX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEPKIATE CYIIECTBOBAHUE ICHETHHUECKON CBSA3M MEKIY HEOPraHWYECKUMU
BEILIECTBAMH C MOMOIILK YPABHEHHM COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIUI;

cOPMHPOBAHHOCTh YMCHUS KIACCU(PUIMPOBATh XUMUYECKHE PEaKLUH II0
Pa3sNUYHbIM TIPU3HAKAM (YUCITY M COCTABY PEArdpPyHOWUX BELIECTB, TEIIOBOMY
3hdhexTy peakuny, U3MEHECHUIO CTETMEHEH OKUCIICHUS MIEMEHTOB, 00paTUMOCTH
PeakLMi, YyUacTHIO KaTann3aTopa),

C()OPMUPOBAHHOCTE YMECHMH COCTABJIATb YPABHEHUS PEAKUMI Pa3TUUHbBIX
THNOB, NOJHLIC U COKPALLEHHBIC YPABHCHUSA PEAKUMIH UOHHOTO OOMEHA, YUHThIBAs
YCIIOBHS, IPH KOTOPBIX 3TH PEaklvy HAYT 10 KOHLIA,



c(pOpMHPOBAHHOCTE YMEHWI IIPOBOAMUTH PEAKUUH, I[TOATBEPXKAAOLIME
KAYEeCTBCHHBIM COCTaB pamIMYHBIX HEOPraHWYECKUX BELIECTB, pacno3HaBalhb
OIIBITHBIM MYTEM HOHBI, IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX
BEILIECTB,

chOPMHPOBAHHOCTE YMEHMU  pacKpblBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTE/IbHBIX PEAKUMI MOCPEACTBOM COCTABJCHHMS BICKTPOHHOrQ danaHca
ITHX PEAKUUH;

COPMHPOBAHHOCTL YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
PeaKUnU OT pasiHyHbIX (PAKTOPOB; XAPAKTEP CMELUEHMS XUMUUECKOrO PABHOBECHS
B 3aBUCHMOCTH OT BHELIHEro BO3ACHCTBHA (npuuumnn Jle Larense);

chOPMHPOBAHHOCTE YMEHHI XapakTepH30Barb XUMHUYECKHE IIPOLIECCHI,
Je)KAUIME B OCHOBE IIPOMBILUICHHOIO IIOJYYEHUSA CEPHOIH KUCJIOTEI, aMMHAKa, a
TaKKe CHOPMUPOBAHHOCTH MPEACTABICHUH 00 OOIUMX HAyYHBIX NPUHLUINAX U
3KOJIOTMYECKUX MPOOIEMAX XUMHUECKOTO ITPOM3BOJICTBA;

C(HOPMUPOBAHHOCTb YMEHHUN NPOBOAMTL BBIYMCICHHA € HCMONbL30BAHUEM
NOHATHUS «MACCOBAs JA0AS BELLECTBA B PAacTBOPE», OOBEMHBIX OTHOLICHHI ra3os
NPU XMMHUYECKNUX PEAKUMAX, MACChl BELIECTBA WM 00BEMA ra30B NO U3BECTHOMY
KOJMYECTBY BELUECTBA, MACCE WIM 00BbEMY OJHOIO M3 YUaCTBYIOLIMX B PEAKLMH
BELLECTB, TENJIOBOrO (PeKTa peakumy Ha OCHOBE 3aKOHOB COXPAHEHHS MACChl
BELICCTB, IPEBPALLCHUSA H COXPAHEHUS SHEPTUH,

c(OPMUPOBAHHOCTE YMEHUM COOIIOAATE ITPAaBUIIA [TOJIB30BAHUS XUMHUYECKOU
nocynoii U n1abopaTopHbIM OOOpPYAOBAaHMEM, 4 TAKXKe IIpaBuia OOpAUICHHUS C
BELIECTBAMH B COOTBETCTBUH € WHCTPYKUMSMH TIO BBITIOJHEHUIO Ta0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

C(OOPMUPOBAHHOCTL YMEHWI MJIAHUPOBATb M BbINOJHATL XHMHUYECKUI
IKCICPUMEHT (PA3N0KEHUE NMEPOKCMAA BOAOPOAA B NPUCYTCTBUHM KaTAIM3aTOPA,
ONMPEACIIEHHE  CPEAbl  PACTBOPOB  BCIIECTB € MOMOLULK)  YHHBEPCAILHOIO
WHMKATOPa, BAUSHUE PA3HYHbIX (PAKTOPOB HA CKOPOCTb XMMHYECKOW peakumi,
peakiMy HOHHOTO OOMEHA, KaueCTBEHHBIC pEakUMM Ha cyib(dar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTHOH AMMOHMA, PEUICHUE JKCIIEPUMEHTANBHBIX 3a]1a4 110
TemMaM «Metauisly U «HeMeTauibl») B COOTBETCTBUU C IIPABIJIAMU TEXHUKH
0€30MacHOCTH NPU OOPALLEHNH C BEUIeCTBAMU U J1a0OPAaTOPHEIM 000pYA0BAHUEM,
MPEACTaBIATh PE3YIbTaThl XUMHYECKOTO DJKCIEepUMeHTa B (opMe 3arucu
yYPaBHEHWI COOTBETCTBYIOIUMX DPEAKLUMA W (OPMYIMPOBATHL BLIBOABI HA OCHOBE
STUX PE3YNLTATOB,

C()OPMUPOBAHHOCTL YMEHUH KPUTHUECKH aHANHM3MPOBATb XHMHUYECKYHO
MHPOPMALIMID, TONIYUYAEMYK M3  pa3HbIX MCTOUHUKOB (CPEACTBA  MACCOBOW
KOMMYHHKaLHWKA, MHTEPHET U ApYyTUX),



C(POPMHUPOBAHHOCTE ~ YMEHUH  COOJKOAATh  I[IPaBWIa  3KOJIOTHYECKH
LenecoodpasHoro MNOBEAECHUA B OBITY W TPYAOBOH JEATEIBHOCTH B LENAX
COXPAaHEHHs CBOEIO 3J0POBbA M OKPY>KAKILEH MPUPOIHONH Cpeapl, OCO3HABATEH
OIIACHOCTE BO3JCHCTBUSA Ha JKUBBIE OPraHU3MBI ONPEACIEHHBIX BEIIECTB, IOHUMAas
cMplcn mokazarens IIJIK, MOsACHATE Ha NpuMepax cClnocoObl YMEHBUICHHA U
NPEAOTBPALLEHNA X BPEAHOrO BO3ACHCTBUSA HA OPraHU3M YENIOBEKa,

nns o0yyarolMXes ¢ OrPAHMYEHHBIMH BO3MOJKHOCTSMH 3/I0POBbS. YMEHUE
NPUMEHATbL 3HAHWSA 00 OCHOBHBIX AOCTYMHbIX METOAAX MO3HAHMS BELUECTB W
XUMUUYECCKUX SBJICHUH,

A CHEMbIX W CadOBUASALIMX  OOYHAKOIIMXCA: YMEHHME HCMOIb30BaTh
penbepHo-TOYeYHy 0 cucTeMy oOo3HadeHwii JI. bpaiina mns 3anucu XMMHYECKUX

dopmMy.
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IIOYPOUYHOE IVNIAHHPOBAHHE VI 10 A KJIACC HA 2024-2025 YU T’

YYUTEJIb CTEIIYK EC
Neo

/n Tema ypoxa

Teopun cTpoenns opraHnyecKux
1 coeaunenuil A. M. bytneposa, eé
OCHOBHbIE NONOYKEHHA

Jdara

ILnan

dakT

[Ipumeyanue

[Ipeamer opraHH4eCKOH XUMHH, €€
2 BO3HHKHOBEHHE, Pa3BHTHE U 3HAYEHHE.
BxonHoii cpe3 3HaHuH

I[pencrasienue 0 knaccHpUKALUH
oprannyeckux sewects. Homenknarypa
(cucTeMaTu4eCcKas) U TPUBHAJBHbBIE
Ha3BaHWS OPraHUYECKHUX BELLECTB

AJNKaHpl: COCTAB H CTPOCHHUE,
TOMOJIOTHYECKUH psifl

MetaH 1 2TaH — rnpocTeHine
NPEACTABHTEJIH AJIKAHOB

6 AJIKEHBI: COCTAB U CTPOEHHUE, CBOKMCTBA

DTUAEH U NPOMUIEH — OPOCTEHILIHE
MPEACTABUTENH AJIKEHOB

[MpakTHueckas pabdora Ne 1.
8 «[NonyuyeHue 3TUNEHA U H3yUeHUE ero
CBOWCTBY

Anxapuensl. byragnes-1,3 u
9 metunOyTaauen-1,3. [Tonyuenue
CHHTETUHYECKOTO Kay4yKa U PEe3UHbI

IIpupoanble HCTOUHHUKHN YINEBOAOPOAOB:

MPUPOAHBIii ra3 U NONyTHEIE HeTAHbIE
razbl, He()Tb ¥ POAYKTHI €€
nepepadoTKH

10

AJIKUHBI, COCTaB U OCOOEHHOCTU
CTPOEHHSA, TOMOJIOTUYECKUH Pl
ALETHNEH — MPOCTEHILINH
NPEACTABUTENb ANTKUHOB

Brruncnenus no ypasHEHHIO
XUMHYECKOH peakuHu

Apenbr: benzon u Tonyon. TokCHYHOCTB
apeHoB




I'eneTnueckas ¢BaA3b Yrnesoa0pOnos,
NPUHANAEKAUINX K PA3IUYHBIM Kaaccam

[TpHpoOaHBIE HCTOYHHKH YTTIEBOICPOIOB:
MPHPOAHBII ra3 H MOMYTHbIC HE(PTAHbIE
rasbl, HeQTb U IPOAYKTHI €€
nepepadOTKH

KonTponbhan pabora no pazaeny
«¥Y rnepoaopoab»

17

IIpenenbHbie OAHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BogopoaHas cBsa3b

18

MHOroaTOMHBIE CITHPTHI:
ITHJIEHTJIHKO/Tb H NTHLIEPHH

19

denon: CTpOEHNE MONEKY B,
bu3nuecKne U XMMHYECKUE CBOHCTBA,
NPHMEHEHHE

20

Anpaeruasl: gopManbaerun 1
aLieTanbpaeria. AueToH

21

22

OnHOOCHOBHbIE TIpeieNIbHbIE
KapOOHOBBIE KHCIOTBI: MypaBbUHAS U
yKCyCHast

IIpakTuueckan padora Ne 2. «CoiicTBa
PacTBOpa YKCYCHOH KHUCIOTBI»

23

CreapuHoBas 1 ONEMHOBAsA KHCIIOTHI,
KaK MPeICTaBHTENH BBICLINX
KapOOHOBBIX KUCJTOT

24

25

Mbula KaK COJTU BBICLINX KapOOHOBBIX
KHC/IOT, HX MOOLIee NeiCTBHE
Cnosknble 3GHPBl KAK NPOH3BOAHBIC
KapOOHOBBIX KHCAOT. ['naponus
CIOKHBIX 3(PHPOB

26

Kupbl: tHaponus, npUMeHeHM e,
Ouonoruueckas posib JKUPOB

27

28

Yrnesoabl: COCTAB, KNacCHPHUKALIHA.
Bakneiiine npeacTaBuTeNH: TIKOKO34,
bpykTO3a, caxaposa

Kpaxman u uennonosa kak npupoaHbIe
NOJHMEPDI

20

KouTponsHas paboTa no pasaeny
«Kuncnopoaconepxalune opraHuyeckue
COCOWHEHUA»




31

AMHHbI; METH/IAMHH M @HWUJIMH

AMHHOKHCIIOTHI Kak aM(poTepHbIe
OpraHHYeCKHEe COSHHEHHS, HX
OHonornueckoe 3HaueHue. [NenTHabl

32

L
‘9

benku xak npuponubie
BbICOKOMOJIEKYIIPHbIE COENUHEHHUA

OCHOBHbIE NOHATHA XMMHHU
BbICOKOMONEKYBIPHBIX COSTHHEHUN
OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIHHEHHI,
[TnacTmaccel, Kay4ykH, BOJIOKHA

HtoroBelii cpe3 3HaAHMIA




IIOYPOUYHOE IVNIAHUPOBAHHE JIUIA 11 KZIACCOB HA 2024-2025 YU T’
YUUTEJIb CTENIYK E.C

Ne Jdara

Tema ypoka
n/n IIhan dakt I[Ipumeyanune

XUMHYECKHI dNEMEHT. ATOM.
DNexTPOoHHAA KOHPUIypaLMs aTOMOB

Ilepuoanuecknii 3aK0H U
Ilepuoanueckas cHCTeMa XHMHYECKHX
asemeHToB J|. M. MeHneneesa, nx
CBS3b C COBPEMEHHOH TeopHeH
CTpOeHHs1 aTOMOB. BXxoaHOH cpe3
3HaHHHA

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XHMHYECKHX SJIEMEHTOB H HX
COEMHEHHUI MO rPyNnamM d NEPUOIAM.
3Ha4eHHe MePUOANUECKOTO 3aKOHA U
CUCTEMbI XUMHYeCcKUX anemenTon ..
Mengeneesa B pa3BUTHU HAYKU

CTpoeHne BelecTBa. XHMHYECKas!
CBSI3b, €€ BHbI, MEXaHH3MBI
00pa3oBaHHst KOBAJIEHTHOH CBA3H.
BonoponuHas cBasb

BanentHOCTD.
NEeKTPOOTpULIATENbHOCTE. CTeneHb
okHcneHus. BelecTsa MONEKyIApHOro
U HEMOJIEKYISIPHOrO CTPOEHHS

TToHsTHE O TUCTIEPCHBIX CUCTEMAX.
6 HCTUHHBIE ¥ KONIOHIHBIE PACTBOPHI,
MaccoBast 107151 BELECTBa B PaCTBOPE

Krnaccubukauus ¥ HOMEHKIaTypa
HEOPraHUYECKUX COCAMHEHMI.

! ['eHeTHyeckan CBsI3b HEOPraHUYECKUX
BELLECTB, PA3JUYHBIX KIACCOB
Knaccudurkauus XHMHYECKUX peaKLIUIi
B HEOPTAHWYECKOH U OPraHHYECKOH

2 XUMWH, 3aKOH COXPaHEHHs MacChl

BELLECTB, 3aKOH COXPAHEHHS U
npeBpalleHns SHePruU Npu
XUMHWYECKHX PEakLHsx

9 Cxopocts peakunn. O0paTimMble




peakunu. XMMUYECKOE PABHOBECHE

[NpaxkTuueckas padota Ne 1. «BausaHue
PasJIHUHBIX (PAKTOPOB HA CKOPOCTh
XHUMHYECKOH pPeaKnuH»

11

DNeKTPOAUTUUECKAA AUCCOLNALNSL.
[Tonatne 0 BOOOPOAHOM MMOKA3ATENE
(pH) pactBopa. Peakuiiu voHHOTO
oOmena. 'naponns opraHnyeckux u
HEOPraHM4eCKUX BELIECTB

OKHCANTEIBHO-BOCCTAHOBHTENbHbIE
peakuyu. [Tonsarie o0 aaexTponusze
pacniaBOB H PaCTBOPOB CONEH

KonTponbHas padoTa no pazneny
((TeOpeTquCKHe OCHOBBI XUMUWH»

MeTannbi, UX MOJTOKEHWE B
[Tepuoanueckoii CHCTEME XUMHUYECKHX
snemenTos JI. . Menneneena u
OCOOEHHOCTH CTPOEHHSI AaTOMOB.
O0wue puznyeckue CBOKHCTBA
MeTaJsJIOB

16

CniaBbl METAJIOB,
DNEKTPOXUMHYECKHI psil HanpsiKeHUH
METaJLIOB

XUMHYECKME CBOMCTBA BasKHEHINX

METaNOB (HATPHUE, Kanui, KanbLuii,
MarHuii, aTFOMHHHI) H HX COSNUHEHHUIT

17

Xumnueckye CBOHCTBA XpOMa, MEIH U
WX COeUHEHUHN

18

19

XuMHueckHe CBOWCTBA LIMHKA, KeJie3a
M UX COeNHHEHUH

[TpakTudeckas padora Ne 2. "Pemenue
3KCNEPHMEHTANBHBIX 33034 M0 TEME
«Metannbi»"

20

HeMeTannbel, X NojiokeHHe B
Tleproanueckoil CUCTeMe XUMHUIECKUX
aneMenToB J|. . MeHaeneesa u
OCOOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOHCTBA HEMETAILIOB.
AnnoTpornua HeMeTannoB (Ha pUMepe
KUCIOpOa, cepsl, dochopa U
yriaepona)




XUMH4EeCKHE CBONCTBA Ma10reHOB,
Cepbl U NX COCNUHEHHNH

XnmMHyeckHe CBOHCTBA a30Ta, Gocodpa
W HX CO€IHHEHHH

XUMn4eCcKue CBONCTBA yraepona,
KPEMHUA U MX COSANHEHNET
[IpumeHeHne BaKHEHLUHX HEMETANIOB
N UX COEONHEHMH

26

O0o01eHHe U CHCTeMaTH3aLHsl 3HAH Hii
no Teme «Hemerannem. BeruncaeHus
10 YPABHEHHSIM XHMHYECKHX peaKLHi
¥ TEPMOXHMHUYECKHE PacUEThI

27

[Tpaktuueckas padora Ne 3. «Pewuenue
3KCIEPHMEHTANbHbIX 33434 MO TEME
“Hemerannst"»

28

KonTtpoabHas paboTa no remMam
«Metanne» 1 «HeMeTaib»

29

Heoprammecme H OpraHHvyeCKue
KHCJIQOTHI. Heopramwecme H
OpraHH4YeCKHe OCHOBAHHA

AMpoTepHbie HEOPraHUHYECKHUE U
OpPraHU4eCKHe COSNUHEHWSL.
['eHeTHYECKan CBA3b HEOPTAHHYECKUX U
OpPraHH4YECKHX BELIECTB

Ponb xuMuu B o0ecrieueHnu
IKOJIOTHYECKOH, SHEPreTHUeCKOH U
NuLLeBOil 0e30MaCHOCTH, Pa3BUTHH
MeHLIMHBL

[IpencraBnenus 00 0OMINMX HAYYHDBIX
NPHHIUNAX TPOMBILLIEHHOIO
NONY4YEHHs BAKHEHILNX BELIECTB

YenoBek B MHpe BELLECTB U
matepnanos. UTOroselid cpes 3Haumii

XuMus u 3A0pPOBLC UCIIOBEKA




