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IosicuuTeIbHAS 3aIMCKA

Pabouas nporpamma cpegHero oouero oopa3zoBanus o xuMuu (6a3oBbiit ypoBeHb) 10 kitacc
coctaBieHa Ha ocHoBe denepanpHOro 3axkoHa ot 29.12.2012 Ne 273-03 «O06 o6pa3zoBaHuU B
Poccuiickoit deneparyny», TpeboBanuii K pe3yabTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEbHOM
MporpaMMbl  cpefHero  obmero  oOpa3oBaHMs, IpelncTaBleHHbIX B  DeaepaibHOM
rOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe cpeaHero oOmiero oOpa3oBaHUs, € Y4ETOM
«KoHuenuuu npenoaaBanust yueOHOro npeamera «XuUMHs» B 00pa30BaTeIbHBIX OpPraHU3alMiIX
Poccuiickoii ®enepanuu, peanu3ylolMX OCHOBHBIE 00Ie00pa3oBaTeNIbHbIE MPOTPAMMBDY H
OCHOBHBIX TOJIOKeHM [[puMepHO# mporpaMMbl BOCIMTaHUS
XumMudeckoe o0pa3oBaHKe, MOy9aeMOe BBITYCKHUKaMH OOIIe00pa30oBaTeNbHOM OpraHu3aIni,
ABIISIETCS HEOThEMJIEMOM 4acThl0 MX 00Opa3zoBaHHOCTU. OHO CIY)KUT 3aBEpIIAIOIIUM ATAoM
peanu3aliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LIEJIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHMs. JTU IIEHHOCTH KacaroTCs MO3HaHUS 3aKOHOB
npUpoabl, (GOPMHPOBAHUS MHUPOBO33PEHUs] M OOLIEH KyIbTyphl 4YeloOBeKa, a TaKke
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0pOBBIO U TMPHUPOJHON cpeje.
Peanmuszyercs xumuueckoe oOpa3oBaHHe OOy4alOIMIMXCS Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHUs CpeACTBAMU y4eOHOro mpeaMeTa «XUMHUsA», COAEepKAHUE U MMOCTPOCHHE KOTOPOTO
OlpejieNieHbl B IPOrpaMMe MO XUMHUHM C y4ETOM CHEUU(pUKH HAyKH XUMHUH, €€ 3HAuY€HUs B
MO3HAHUU TIPUPOJBI U B MaTepUATbHON KU3HU OOIECTBa, a Takke ¢ y4ETOM OOIIMX Leieil u
MPUHIUIIOB, XapaKTePH3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro O0IIero
obpazoBanust B Poccuiickoit denepanuu. B cOOTBETCTBUU ¢ OOIMMMH IEISAMHU U TPUHIIMIIAMHA
cpenHero odmiero oOpasoBaHms coaepxkaHue npeamera «Xumwus» (10—11 kmaccel, 6a30BbIH
YPOBEHb H3YYEHHs]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOAMMYI0 UM Ui BBIPAa0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB,
YCIICITHOTO BKIFOUEHUS B )KU3Hb COLIMYMa, MPOJOKEHHUS 00pa30BaHUs B PA3IMUHBIX 00JACTIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO ¢ XHMMHUEH. COCTaBISIOIUMMHU MpeAMETa «XUMHS» SBISIOTCS
0a3oBbIe Kypchl — «Oprannyeckas XxuMus» U «OOImas U HeopraHUYecKass XMUMHsD», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKM: CHCTEMa 3HAHUU IO
HEOpraHMYeCcKOW XMMHUU (C BKIIIOUEHHEM 3HAHUM M3 OOIIeH XMMHUU) M OPraHUYeCKOW XHMUU.
dopmupoBaHUE TaHHON CHCTEMBI 3HAHUI MPU U3yUCHNUHU TIpeaMeTa 00eCieunBaeT BOZMOKHOCTh
paccMOTpEeHHsI BCEr0 MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHSATHUN, 3aKOHOB U TEOPHIA
XUMHH. B Kypce opraHMueckod XUMHH IOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE HA YpPOBHE
OCHOBHOTO 0011ero o0Opa30BaHUs MEpBOHAYAIIBHBIC IPEICTABICHUS O XHMHUYECKOH CBS3H,
KJIacCU(PMKALIMOHHBIX TPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT MX CTPOEHUS, O
XMUMHUYECKON peakluu. JTH 3HaHHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSA3H XUMHUH C IPYTUMHU
HayKaMH, pacKpbIBalOT €€ pojib B MO3HABATEIbHON M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKa,
CHOCOOCTBYIOT BOCIUTAHMIO YB@KEHHUS K TpoIecCy TBOpYecTBa B 00JacTd TEOpUH U
MPaKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTAaIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO
W JIMYHOCTHO 3HAYUMBIX TMpoOJeMaX, CBSI3aHHBIX C XHUMHEW, KPUTHUYECKH OCMBICINBATH
nH(pOPMALIMI0O U TPUMEHATh €€ AJi1 TOIMOJHEHUS 3HAHUM, PELICHUs] MHTEUIEKTyaJbHbIX U
9KCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3aa4.
B umenom copepxkanue ydeOHOro mpeaMera «XUMHUS» JTAHHOTO  YPOBHSI  M3y4YEHHS
OPUEHTUPOBAaHO Ha (opMUpOBaHHE Yy OOYYAIOUIMXCS MHUPOBO33PEHUYECKOW OCHOBBI IS
noHUMaHus (uiaocopCKUX HIeH, TaKUX KaK: MaTepHallbHOE €JUHCTBO HEOPTaHWYEeCKOro u
OpPraHWYeCKOro MHUpPA, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U CTPOCHHUEM,
[M03HABAEMOCTh MPUPOJHBIX SBJICHUHN MyTEM SKCIEPUMEHTA U PEIICHUSI MPOTUBOPEUUN MEXKIY
HOBBIMU (DaKTaMU ¥ TEOPETUYECCKUMH TPEINOCHUIKAMHU, OCO3HAHUE POJIM XMMHU B PEIICHUU
9KOJIOTUYECKUX MPOOJIEM, a TaKKe MpoOJIeM COEPEeKECHHSI SHEPreTHUYECKUX PECYPCOB, CHIPHS,
CO3/1aHUS HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.
B muiane pemeHus 3amay BOCHUTAHMS, Pa3BUTHS U COLMAIM3ALMM OOYUYaIOIIUXCS MPHUHSITHIE
IIPOrpaMMOM IO XUMHUHM IOJIXOJbl K OIpPENEICHHUIO COJEP)KaHUS U IIOCTPOCHHUS IpeaAMeTa
Mpe1ycMaTpuBaloT (OPMHUPOBAHUE YHHBEPCAJIbHBIX Y4YEOHBIX AEUCTBUN, MMEOIUX 0a30Boe



3HAUEHWE JUIS PA3JIMYHBIX BHJIOB JEATEIBHOCTH: pPEIICHUs MpoOjeM, TMOWCKa, aHaIW3a |
00paboTku HWHPOpPMAIUHK, HEOOXOMUMBIX [UIsl TMPUOOPETCHUs OMbITa MPAKTUYECKOW W
HCCIIEeI0BATeNIbCKON AeITeIbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B TIO3HAHUU XUMHUU.

I'maBHBIMHU 1LENIIMU U3y4YeHHs TpeaMera «Xumus» Ha 0azoBoM ypoBHe (10-11 kii.) sBusroTCs:
(hopMHUpOBaHHE CUCTEMBbl XMMUYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTABIISIIONIEH €CTeCTBEHHO-
HAayYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH J€XaT KITIOYEBBIE MOHATHS, (yHIaMEHTaIbHBIC
3aKOHBI M TEOPUM XUMHUHU, OCBOCHHE fA3bIKAa HAYKH, YCBOECHHE M I[OHHMAHUE CYIIHOCTHU
JOCTYIHBIX O00O0OIICHUI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOpPHEH HX
Pa3BUTHUA U CTAHOBJICHUS;

dbopMUpOBaHHEe U pPa3BUTHE TPEJCTABICHUN O HAYYHBIX METOAAaX I[MO3HAHUS BEIICCTB H
XUMHUYECKHX peaklUud, HeOOXOIUMBIX IJIsi MPUOOPETeHHUs YMEHUN OpPUEHTHUPOBATHCA B MHUPE
BEIIECTB W XUMHYECKHX SBJIICHUH, HWMEIOIUX MECTO B TPUPOJE, B MPAKTUYECKOH U
MOBCEIHEBHON JKH3HH;

pa3BUTHE YMEHHH U CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAONMIOJCHHUEM M OOBSICHEHHEM
XUMHUYECKOT0 SKCTIEPUMEHTA, COOJTIOICHUEM TIPaBHII 0€30MMacHOT0 0OpAIleHHs C BEIECTBAMH.
[Tpu w3yueHum mpenMera «XUMHS» JOMHHHUPYIONIEE 3HAUCHHE MPHOOPETAIOT TaKHe MENd U
3a/1a4M, KaK:

ajanTanys OOYYAOIIUXCS K YCJIOBUSAM JTUHAMUYHO DPa3BUBAOIIETOCS MHUpa, (POPMHUPOBAHUE
MHTEJJIEKTYallbHO Pa3BUTONM JMYHOCTH, TOTOBOM K CaMo00Opa3OBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIILHOMY TPUHSATHIO TPAMOTHBIX PENICHUN B KOHKPETHBIX KU3HECHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

(dbopMupoBaHHE y OOYYAIOMIMXCS KITFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETCHIIHI), MMEIOIIHX
YHHUBEpCaJbHOE 3HAUEHUE JIS PAa3IMYHBIX BUAOB JEATEIBHOCTH: PEHICHHUS MpoOJeM, MOUCKa,
aHaym3a U 00paboTKu MH(DOpMAIHH, HEOOXOANMBIX Ui MPHOOPETEHUS OMBITA JEATEeIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TO3HAHMM XHMHH, a TaKXKe JUIsi ONEHKH C TMO3UIUN
IKOJIOTHUECKON Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB M XUMHUYECKUX MPOIECCOB Ha
OpTraHH3M YeJIOBEeKa U MPUPOAHYIO CPELY;

pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, HWHTCIUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEM
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHallM3a y4eOHOW M HAyYHO MOMYJISpHON HHPOPMALUU XUMHUECKOTO
COJICPIKAHUS;

(¢bopMupoBaHHEe M pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIIICHUS,
HAO0JIFO/IaTEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJHMMEI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Y O00YJarOIIMXCsl YOSk IEHHOCTH B TYMaHUCTUYCCKOW HAIIPABIICHHOCTH XUMHH, €€
BOXHOM pONHM B pEHICHUH TJI00ATbHBIX MPOOJIEM pPaIMOHATBHOTO MPUPOIOTOIH30BAHMUS,
TTOTIOJTHEHMSI YHEPTETUYCCKUX PECYPCOB M COXPAHEHUS MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEoOXOIUMOCTH OEpeKHOTO OTHOIICHHS K TMPUPOJE U CBOEMY 3J0pPOBBIO, a TakKke
MPUOOPETEHUS OTBITA UCTIOIH30BAHUS TIOTYICHHBIX 3HAHHM JIJIS IPUHSTHS TPAMOTHBIX PEIICHHIA
B CUTYallUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yyeO6HOM mutane cpemHero o0miero oopa3oBaHus MpeaAMET «XUMHs» 0a30BOT0 YPOBHS BXOJIUT
B COCTaB NpeaMeTHOW oOmactu «EcTecTBeHHO-Hay4Hble mpeaMmeTb». OOIlnee Yucio Yacos,
PEKOMEHIOBaHHBIX I U3yueHus: xuMuu — 68 dacoB: B 10 kiacce — 34 vaca (1 yac B Heaen0), B
11 xmacce — 34 gaca (1 gac B Henemo). B cooTBercTBHM C y4eOHBIM TJIAHOM IIKOJBI Ha
obydyenune xumun B 10 kiacce orBoautces 68 yacoB.(2 yaca B Hemeno), B 11 kimacce oTBOIUTCS
68 yacoB.(2 yaca B HEZIEIIO)

COJAEPXAHUE OBYYEHMUSA
10 KUIACC
TeopeTnueckne 0CHOBbI OPraHUYeCKOM XUMUH



[IpeameT oprannueckoi XMMHUH: €€ BOZHUKHOBEHNE, PA3BUTUE U 3HAYECHHE B IOJYYEHUH HOBBIX
BELIECTB U MaTepuanoB. Teopus cTpoeHusi opraHuueckux coeauHeHuid A.M. byrtneposa, eé
OCHOBHblE MoOJIOKeHUsI. CTpyKTypHble (OPMyJbl OpPraHMYECKMX BeELIECTB. l'omounorus,
n30Mepusd. XUMUYECKasl CBA3b B OPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIC CBSA3H.
IlpencraBnenne o kinaccuukanuy OpraHuYeckux BemiecTB. HoMeHknaTypa opraHMYecKHX
COEMHEHUH (cucTemMaTHyecKkas) M TpPUBHAJIbHBIE Ha3BaHMUSA Ba)KHEHIIUX MpPEJCTaBUTENEH
KJIACCOB OPTaHUYECKUX BEIIECTB.

JKCNEePUMEHTAIbHbIC METOAbI H3y4YeHHUsI BeleCTB M X NPeBpaleH il

O3HakomiieHHe ¢ oOpa3llaMHd OpraHMYeCKMX BEUIECTB W MaTepHajaMM Ha HMX OCHOBE,
MOJICJIUPOBAaHUE  MOJIEKYJd  OpPraHMYEeCKMX  BELIeCTB,  HAONIOJEHHE H  OIMCAaHHE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILECHUI0 OPraHUYECKHX BEIIECTB IPU HATPEBaHUU
(rutaBnenue, 0OyrIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKUH psaAn. MeTaH M 3TaH — MpoCTeilne
NPEICTABUTENN aJIKaHOB: (PU3MUYECKHE M XHMHYECKHE CBOICTBa (peakuuu 3aMeLIeHHs U
TOpEHUs ), HAX0X/IEHNE B IPUPO/IE, TOIYUEHHE U IPUMEHEHHUE.

AJNKEHBI: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUH psAf. OTWICH M NPONWIEH — MPOCTEHINNE
MPEICTaBUTEIN AJIKeHOB: (U3UYECKHEe M XHMHUYECKHE CBOMCTBa (peakiuy THUAPUPOBAHHA,
raJloreHUPOBaHUs, TUApPATALUU, OKUCIEHUS M IOJUMEpHU3allUH), MOITYy4eHUEe U INpPHUMEHEHHE.
Ankangwensl: Oyraguen-1,3 wu wertunOyramueH-1,3: cTpoeHHe, BaKHEWIINE XUMHUYECKUE
cBoiicTBa (peakuust mnosumepusauuu). IlomydeHue CHHTETMUECKOrOo Kaydyka M pE3HHBL
ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUI psAl. ALIETUIEH — MPOCTEHIINMA
MIPEJCTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (PU3MUECKHME M XMMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALlUU, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (QHU3MUECKHE M XUMHUYECKHE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAaHMs), MOJyYyeHHE WU HpUMEHEeHHe. Toiayois: cocTaB, CTpOECHHE,
¢u3nyeckre U XMMUYECKHE CBOICTBA (PeaKLMU IaJOreHUPOBAHUS M HUTPOBAHUS ), OJTyUEeHUE U
npuMeHeHne. TOKCMYHOCTH apeHoB. ['eHeTmdeckas CBA3b MEXKAY YIVIEBOJOPOJIAMH,
MIPUHAJIEKAIUME K Pa3INIHbIM KJIaCCaAM.

[IpupoaHble NCTOYHUKH YIIIeBOAOPOAOB. [IpupoaHblil ra3 u momyTHbIe HedTsIHBIE ra3bl. Hedth
n e€ mpoucxoxzaeHue. CrnocoObl nepepabOTKU HePTH: NMEpPEeroHKa, KPEeKUHI (TepMUYECKHIA,
KaTanuTudeckuit), mnuponu3. IIpogykTel mepepaboTkum HepTH, HX NPUMEHEHHE B
NPOMBIIICHHOCTH ¥ B ObITy. KameHHbII yroab M TpPOAYKTHl €ro mnepepaboTKH.
JKCNepUMEHTAIIbHbIE MeTObl H3y4YeHHs BellleCTB H MX NpeBpalleHui

O3HakomiieHHE ¢ 00pa3liaMy IUIACTMACC, KaydyKoOB U pe3uHbl, Koyutekimuu «Hedptb» u «Yromnby,
MOJEIMPOBAHUE MOJIEKYJI YIIIEBOJOPOJAOB U raJOr€HONPON3BOIHBIX, IPOBECHUE TPAKTUYECKON
paboThI: MOTyuyeHHE ITUIICHA U U3yYEHHE €r0 CBOMCTB.

PacuéTrHble 3agaun

Bbruncienuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIECTBA WJIM MPOJYKTa pPEaKIMH MO HU3BECTHBIM Macce, 00BEMY, KOJIUYECTBY OIHOIO U3
MCXO/THBIX BEIIECTB HIIH MPOIYKTOB PEAKIINH).

Kuciopoaconep:xxkammue opranuveckue coeauHeHus IIpenenpHple OJHOATOMHBIE CIMPTHI
MeTaHoN M 3TaHOJ: CTPOCHHE, (PU3MUECKUE U XUMHUECKUE CBOICTBA (peakiyH C aKTUBHBIMHU
METaJUIaM{, TaJIOTeHOBOAOPO/JAaMH, TOpEHHUE), IpUMEHEeHue. BomopoaHble CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JleHCTBUE METAaHOIA U OTaHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroaToMHbl€ CIUPTHL. DTUICHIVIMKONb U TJIMLEPHH: CTPOCHHE, (PU3MUECKUEe U XMMUYECKHE
CBOMCTBa (B3aMMOJACHMCTBHE CO ILEJIOYHBIMU METAUIAMM, KAdeCTBEHHAs peaklus Ha
MHOTOAaTOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M ueinoBeka. [IpuMmeHeHue TiMIepuHa WU
STUJICHIJIUKOJIA.

@deHou: CTpOEHUE MOJIEKYIbI, (PU3MYECKHMEe U XMMUYECKHe CBOWCTBA. TOKCHMUHOCTH (peHoua.
[Ipumenenue peHona.



Anbaeruasl U KeToHbl. Dopmanbpieruy, aueTalabJeru: CTpoeHue, PU3NYecKue U XUMHUYECKue
CBOWCTBa (peakUuH OKMUCJIECHHS M BOCCTAHOBJICHHS, KaUeCTBEHHbIC pEaKIMH), MOJIy4YeHUE U
MIPUMEHEHHE.

AnieToH: cTpoeHHME, (HU3MYECKHE U XUMHYECKHE CBOWCTBAa (pPEaKIMU OKHUCICHUS W
BOCCTaHOBJICHUS ), [TOJIyY€HUE U IPUMEHEHUE.

O/HOOCHOBHBIE Tpe/iebHble KapOOHOBBIE KHCIOTHl. MypaBbuHAash U YKCYCHast KHCIOTHI:
CTpoeHHe, PU3nIecKre 1 XMMHUYECKHE CBOMCTBA (CBOWMCTBA, OOIIME I Klacca KUCIOT, PEeaKITus
TepuUKaMM), ToNydyeHHe U npuMeHeHue. CreapuHOBas M OJICMHOBAs KHUCIOTHI Kak
MpPeICTaBUTENH BBICIIUX KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE ICUCTBHE.

Crnosxxuble 3GUpbI KaK MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. ['Uapoan3 ciokHbIX 3¢gupoB. XKupsbl.
I'mpponus xupos.. [Ipumenenue xupos. buosornueckas poib KUPOB.

VYrieBobl: cocTaB, Ki1acCu(UKAIUS yriIeBOA0B (MOHO-, TH- U TIOJIUCAXaPHIbI ).

I'moko3a — mpocTedmmii MOHOcCaxapui: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (U3UYECKHE H
XUMUYECKHE CBOMCTBa (B3ammopeiicTtBue ¢ rumapokcugoMm meau(ll), oxucienme aMMmuadHbIM
pactBopoM okcupaa cepedpa(l), BoccranoBnenue, OpoxKeHHe TIIFOKO3bI), HAX0XKIECHHE B IPUPO/IE,
pUMeHeHue, oronorudeckas poiab. otocunte3. OpykTo3a KaKk U30MEP TIIIOKO3BI.

Caxapo3a — npeacTaBUTENb UCAXapUI0B, TUAPOIN3, HAX0XKICHUE B MIPUPOJIE U NPUMEHEHUE.
Kpaxman u memironoza kak mnpupoiHble moiuMepbl. CTpoeHHe Kpaxmana M IEeJUTIOJI03bI.
dusnyecKkue U XUMHUYECKUE CBOMCTBA Kpaxmaia (THAPOIM3, KAYECTBEHHAs PEaKIHsl C MOJOM).
JKCNepUMEeHTAIbHbIE MeTObl H3y4YeHHUs BellleCTB H MX NpeBpalleHui

[IpoBenenue, HaOMIOJIEHWE W ONHMCAHME JIEMOHCTPALMOHHBIX ONBITOB: T'OPEHHE CIUPTOB,
KaueCTBEHHbIC PEaKIMH OJHOATOMHBIX CHHUPTOB (OkucieHue staHona okcugom Mmemu(ll)),
MHOTOaTOMHBIX CIHMPTOB (B3auMMOJeiCTBHE InnuepuHa ¢ ruapokcuaoM meau(ll)), anpaerunnos
(okucnenue aMMuadHbIM pacTBopoMm okcuaa cepedbpa(l) u  rumpokcumom  meam(ll),
B3aMMOJICHCTBHE KpaxmMajia ¢ MOJO0M), MPOBEACHUE MPAKTUUECKOM pabOTh: CBOMCTBA pacTBOpa
YKCYCHOM KUCJIOTHI.

PacuéTtHble 3agaun

Brruncnenuss mo ypaBHEHHMIO XMMUYECKON peakiuu (Macchl, 00b€Ma, KOIMYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOJAYKTa PEaKIUH IO HU3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OIHOIO U3
WCXOJTHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN).

A3oTcoaepkane OpraHnyecKne coeJuHeHus!

AmuHbl. MeTWiaMHH M aHWIMH: COCTaB, CTpPOEHHE, (HU3UUYECKHe M XHMHUYECKHE CBOICTBa
(ropenue, B3aUMO/IEUCTBHE C BOJOM U KUCIIOTaMU).

AMHMHOKHUCIIOTBH Kak aM(oOTepHble OpraHudeckue coenuHeHus. Pu3ndyeckue M XUMHUUYECKUE
CBOMCTBAa aMUHOKHCIOT (Ha mpuMepe IIHMIMHA). buonorumueckoe 3HaueHHWE AMHMHOKHUCIIOT.
[Tentuasr.

benku kak mNpUpOAHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB: THUAPOJU3, JEHATypalus,
KaueCTBEHHbBIE PEaKIIUU Ha OEJIKH.

JKCNepUMeHTAIbHbIE MeTOAbl M3Y4YeHHs] BellleCTB M MX mnpeBpameHuii HaGmonenue u
ONHCaHUE JAEMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus OeJKOB NpU HArpeBaHUH, LIBETHBIC
peakuuu 6enKoB.

Bbicokomouieky isipHbIe cOeJUHEHUS

OCHOBHbBIE TIOHATHA XUMHUHU BBICOKOMOJIEKYJSIDHBIX COEIMHEHUN: MOHOMEp, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpU3alNH, CpPeaHss MoJeKyaspHas Macca. OCHOBHbIE
METOJIbl CHHTE€3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN — MOJIMMEpHU3alus U IMOJIUKOHICHCALMS.
[TnactMaccsl (IOJIMATHIIEH, TOIUIPOIIIIEH, MTOTUBUHWIXJIOPU, TIOTUCTUPOI).

HarypanbHblil 1 CHHTeTHUECKUE KaydyKu (OyTaqueHOBBIN, XJIOPONPEHOBBIH U H30IIPEHOBBIH).
Bonokna: HarypanpHble (XJIOMOK, HIEPCTh, IIENK), HCKYCCTBEHHBbIE (AllETaTHOE BOJOKHO,
BHCKO032a), CHHTETUYECKUE (KAPOH U JIaBCaH).

JKCNepUMEeHTAIbHbIE MeTObl H3y4YeHHs BellleCTB H MX NpeBpalleHui



O3HaKOMJICHHE C 06paSHaMI/I MNPpUPOAHBIX M HMCKYCCTBCHHBLIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.
MesknpeaMeTHble CBI3U

Peanuzanust MexnpeaMETHBIX CBSI3€M IMPU U3YYEHHH oOpraHudyecko xumum B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX E€CTECTBEHHO-HAYyYHBIX MOHSATHH, TaKk W
MIOHSTHM, SBJISIOMIUXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
OO0mue ecTecTBEHHO-HAyUYHBIC TIOHSATHS: SIBJICHHE, HAYYHBIH (haKT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJIM3, CUHTE3, Kiaccudukaius, NEpUOAUYHOCTb, HAOIOJAEHHE, W3MEpPEHHE, IKCIEPUMEHT,
MOJCIUPOBAHUC.

®duszuka: maTepusi, dHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKyJa, SHEPreTUYEeCKHl ypOBEHD,
BEIIIECTBO, TEIO0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3NUCCKUE BEITMUUHBI U CTUHUIIBI
WX U3MEPEHUS.

buonorus: kmerka, opraHusm, Ouocdepa, OOMEH BEImIECTB B OpranmsMme, (OTOCHUHTES,
OMOJIOTHYECKHU aKTHBHBIE BelecTBa (OCJIKH, YTIICBOIbI, )KUPBI, (HEPMEHTHI).

l'eorpadusi: MuHepanbl, TOpPHBIE TOPOJbI, TOJE3HbIE MCKOMaeMble, TOIUIMBO, PECYPCHI
TexHonorus:: MHILEBbIE MPOIYKTH, OCHOBBI PAIMOHAJIBHOIO MHUTAHUSA, MOIOIIUE CPENICTBA,
JICKAPCTBCHHBIC U KOCMETUYCCKUC MPLCIIapaThl, MaTCpUaJIbl U3 UICKYCCTBCHHBIX U CUHTCTHUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbBI XMMHUH

XuMudeckuit 3eMeHT. AToM. SIpo aToMa, U30TOIbI. DIEKTPOHHAsA 000104YKa. DHEpreTHUECKHe
YPOBHH, IOAYPOBHU. ATOMHBIE OpOHTaIH, S-, P-, d- 351eMeHThl. OCOOCHHOCTH pacpeeICHUs
AIEKTPOHOB 0 OPOUTAIISIM B aTOMaX 3JIE€MEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASL
KOH(UTypaIwsi aTOMOB.

[Iepuonnueckuii 3akoH u llepuoanueckas cucrema xumuyeckux aanemeHToB 1. 1. Menneneena.
Cas13b neproaANUECcKOro 3akoHa u [lepuoaudeckoi cucteMbl XUMHUYECKUX 3emMeHToB /1. 1.
MeHeneeBa ¢ COBPEMEHHOM TEOPUEHN CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UM IMPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIINaM U
nepuoaaM. 3HauyeHUe NePUOJIUIECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CrtpoeHue BeniecTBa. XuMu4eckas CBsi3b. Buabl XUMHUYECKOM CBsI3U (KOBaJIGHTHAs! HEMOJISIPHAS
Y TIOJISipHAsl, HOHHAs, MeTaTndeckas). MexaHu3mbl 00pa30BaHMs KOBAJIEHTHOW XUMHUYECKOM
CBs3M (OOMEHHBIN U JOHOPHO-aKIeNTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTS.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKucaeHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHUSI. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. TUIBI KPUCTATUNIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHebIx cucremMax. VICTUHHBIE M KOJIJIOMIHBIE PacTBOPbI. MaccoBasi 10715
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmueckux coenHeHnid. HomeHknaTypa HeOpraHm4ecKux BEIIECTB.
I'eneTndeckas cBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAIICKAIIUX K PA3TUYHBIM KIIACCAM.
Xumnueckas peakuusi. Kiaccudukanus XuMuueckux peakiyii B HEOpraHMYECKOl U
OpraHNYECKON XMMHUU. 3aKOH COXPAaHEHHSI MACCHI BEILIECTB, 3A4KOH COXPAHEHUS U IIPEBPALLECHHUS
SHEPI'UH NMPU XUMUYECKUX PEAKIHUSAX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3In4HbIX (pakTopoB. OOpaTUMBbIEe peakuy.
Xumuueckoe paBHoBecHe. DaKTOphI, BIUAIONINE HA COCTOSHUE XMMUYECKOI0 PAaBHOBECHS.
[Tpunmun Jle [laTense.

DnexTponuTHyeckas gucconuanus. CUibHbIE U c1a0ble 1eKTponuThl. Cpea BOAHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaIbHas, IIEI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.



DKCrepuMEeHTaIbHbIE METOAbl U3YYEHUS BELIECTB U UX MPEBPAILIEHUI: IeMOHCTpaIUs TaOIuI]
«Ilepuoanueckas cucrema XxuMuueckux snemeHToB J[. . MenaeneeBay, uzydeHue Mojaeneu
KPUCTAJUTMYECKUX PEIIETOK, HAOIOACHUE U ONTMCAHNE JIEMOHCTPAIIMOHHBIX U TA00PAaTOPHBIX
OMBITOB (Pa3yI0KEHUE MEPOKCUA BOJAOPO/Ia B IPUCYTCTBUU KaTaau3aTopa, ONpeAeICeHUE CPEIbl
pPacTBOPOB BEIIECTB C TIOMOIIBI0 YHUBEPCATLHOTO HHINKATOPA, PEaKIIMH HOHHOT'O0 0OMEHa),
MPOBEIEHUE MPAKTUUECKOI paboThl «BiusiHIE pa3nTuvHbIX (DAKTOPOB HA CKOPOCTh XUMHUUECKON
peaKIum.

PacuérHble 3amaun.

PacuéTthl mo ypaBHEHUSIM XUMHUYECKHUX PEAKIIUNA, B TOM YHUCIIE TEPMOXUMHUUECKHE PACUETHI,
paC‘-IéTBI C UCIIOJIB30BAHUECM ITOHATHA «MACCOBas J0JIsI BEIICCTBA».

Heopranuueckasi Xumus

Hewmeramnsl. [lonoxenne Hemeramios B [lepuoaudyeckoit cuctemMe XMMUYECKUX 3JEMEHTOB J1.
W. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PU3NYECKUE CBOMCTBA HEMETAILIIOB.
AmtoTponusi HEeMeTauioB (Ha MpUMEpPe KUCIopoa, cepsl, (hochopa u yriaepoa).
XUMUYECKUE CBOWMCTBA BAKHEHIIINX HEMETAJUIOB (TaJOTeHOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KPEMHHUS) U UX COSUHEHUN (OKCHI0B, KUCIOPOCOIEPKALIINX KUCIIOT, BOJIOPOIHBIX
COCJTMHECHUN ).

[IpuMeHeHre Ba)HEUIINX HEMETAVIOB U UX COCMHEHHUI.

Meransl. [lonoxenue metauios B [lepuonnueckoit cucreMe XUMHAYECKUX 1eMeHTOB /[I. M.
MenneneeBa. OcOOEHHOCTH CTPOCHHMS DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTasuioB. O01re
¢usnyeckue cBoiicTBa MeTaiIoB. CIulaBbl METAJUIOB. DJIEKTPOXUMUYECKHUNA PSI HATIPSKEHHUH
METAJLJIOB.

XHUMHUYECKUE CBOMCTBA BAKHEUIINX METAIIOB (HATPU, KaJIUW, KaJIbLIUW, MarHui, allftOMUHUN,
LUHK, XPOM, HKeJIe30, ME/Ib) U UX COCTUHEHHI.

O01u1re crocoObl MoTy4eHus: MeTauioB. [IpuMeHeHe MeTalsIoB B OBITY U TEXHUKE.
DKCIIEpUMEHTAJIbHbIE METO/IbI U3YUEHUs BEIIECTB U UX IIPEBPALICHUI: U3yY€HHE KOJICKIINI
«MeTauisl ¥ CIUIaBb», 00pa3IoB HEMETAIIOB, PEIICHUE YKCIICPUMEHTAIBHBIX 33134,
Ha0JII0/IeHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX U TJAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCH/IA AIFOMUHUS C paCTBOpPaMU KUCIIOT U IEJI04Yel, KaueCTBEHHBIC PEaKIIMU HAa KATHOHBI
METAJIJIOB).

Pacuérnbie 3agaum.

PacuéTsl Macchl BeliecTBa Ui 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MIIH
00BEMY OJIHOTO U3 YJaCTBYIOIIMX B PEAKIIMU BELIECTB, pacuéThl Macchl (00bEMA, KOJTMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIIH OHO U3 BEIIECTB UMEET MIPUMECH.

XuMHS U )KU3Hb

Ponb xumun B o6ecrieueHuu 3KOJI0THIECKON, JHEPTeTHUECKOM U MUIIEBOM O€30MacHOCTH,
pa3BuTuu MeauiuHbl. [ToHATHE 0 HAYYHBIX METOaX MO3HAHUS BEUIECTB U XUMUYECKUX
peaKIuH.

[IpencraBneHust 00 OOMIMX HAYYHBIX MPUHIIUITAX TPOMBIIUICHHOTO TOTYICHHS BAXKHEUIITIX
BEILECTB.

UennoBek B MUpE BEIIECTB U MATEPHAJIOB: BAXKHEHIIINE CTPOUTEIbHBIE MaTEPHAIIHI,
KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPACKHU, CTEKJIO, KEpaMHKa, MaTepUalbl AJIs SJIEKTPOHUKH,
HaHOMAaTepHuasbl, OpraHUYECKUe U MUHEPATbHBIC YI0OPEHUSI.

XuMHs ¥ 3JJ0pOBbE YEJIOBEKA: TIPABUIIA UCTIOIB30BAHMS JICKAPCTBEHHBIX MPENapaToB, MpaBuia
0e30MacHOr0 UCMOIb30BaHUS MpenapaToB OBITOBOI XUMUU B TIOBCETHEBHOI KU3HU.
MexnpeaMeTHbIE CBSI3H.

Peanuzarust MexXnpeIMEeTHBIX CBSA3CH NMpHU U3yUeHNUH O0IIeH U HeOpraHuYeCcKo XumMuu B 11
KJIacCE OCYIIECTBISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHM, TaK
Y TIOHATUH, SIBJISIIOIINXCS CUCTEMHBIMU JJIS1 OTAENBHBIX MTPEIMETOB €CTeCTBEHHO-HAYYHOTO
LUKJIA.



OO6mmme ecTeCTBEHHO-HAYYHBIC TTOHATHSA: HAYIHBINA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATHU3,
CHHTE3, KIIaCCU(PHKALIUS, IEPUOAUMIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOICITHPOBAHNE,
U3MepeHue, sBIICHHE.

dusuka: MaTepus, JHEPrus, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII,
PaJHOaKTUBHOCTh, MOJICKYJIA, JHEPI€THYECKUI YPOBEHbB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSTHHE BeIeCTBa, (PU3NUECKUE BEINYMHBI U €IMHHIIBI IX H3MEPEHUSI, CKOPOCTb.
Buosorus: KiieTka, opraHu3M, SKocucTeMa, dnocdepa, Makpo- 1 MUKPOJIEMEHTHI, BUTAMUHBI,
0OMEH BEeIIECTB B OPraHU3Me.

I'eorpadusi: MuUHEpaIbl, TOPHBIE TOPOJIBI, ITOJIE3HBIE HCKOMAEMBIE, TOILTHBO, PECYPCHL
TexHomorus: XUMHUUECKas MNPOMBINIJICHHOCTh, METAJTYPTrHd, IPOU3BOJACTBO CTPOUTCIIBHBIX
MaTepuajoB, CEIbCKOXO3IHCTBEHHOE TPOU3BOJICTBO, MUILEBAsI IIPOMBIILICHHOCTb,
Q)apMaI_[eBTI/I‘-IeCKaSI MPOMBINIJICHHOCTD, IPOU3BOJCTBO KOCMETUYCCKUX MTPECTIapaTos,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€PUAIIOB, JJIEKTPOHHAS IIPOMBIIUICHHOCTb,
HAaHOTCXHOJIOI'H.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATHI

B cootrBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXO0AOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUSI MpeameTa «XHUMHUS» Ha YPOBHE CcpefaHero oouero ooOpa3oBaHuUs
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAaHHWE OOYYAIOIUMHUCS POCCHMCKON TPaKJAHCKOW MJICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIPEICIICHHUIO;

HAJIMYUEe MOTUBALMU K O0YyUEHUIO;

LIEJICHANIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHMM JUYHOCTHM HA OCHOBE KIIHOUYEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAUIIMA 6a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JCSATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMM, TPUCYIIUMHU LIEJIOCTHOM CHCTEME XHUMHUYECKOIO
o0Opa3oBaHus;

HaJIM4Yue MPaBOCO3HAHUS KOJOTUYECKOW KYIbTYpPhl U CHOCOOHOCTH CTaBUTh LIETM U CTPOUTHh
JKU3HCHHBIC ITIJIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MpeaMera «XHUMHs JOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHOM ACATCIBHOCTH B COOTBCTCTBUM C TI'YMAaHHUCTHYCCKUMH, COLHOKYJIBbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMH LEHHOCTAMH M HJeallaMHd POCCUHUCKOTO Tpa’kIaHCKOTo OOIIecTBa,
MPUHATHIMU B OOIECTBE HOPMaMHU M IPAaBHJIAMH IOBEIEHUS, CIIOCOOCTBYIOUIMMH IPOLECCaM
CaMOIIO3HAHHUSA, CAMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH OOydYaroIIuXcsl.
JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUS IpeaIMeTa « XUMUS» OTpaXkatoT CPOPMUPOBAHHOCTH OIBITA
M03HABATEILHON W MPAKTUYECKOW NEATENBHOCTH OOY4YaloUIMXCs MO pealn3aluy MPUHSATHIX B
oOLIeCTBE LIECHHOCTEM, B TOM YHUCIIE B YaCTHU:

1) rpakaaHCKOrO0 BOCHUTAHMSI: OCO3HAHUS OOYYAIOUIMMUCS CBOMX KOHCTHTYIIMOHHBIX IpaB U
00s13aHHOCTEH, YBaKEHUSI K 3aKOHY U IPABOIOPSIKY; MPEICTaBICHNUS O COLMAJIbHBIX HOpMax U
MpaBUjIaX MEXIUYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE; TOTOBHOCTH K COBMECTHOW TBOPUYECKOM
ACATCIBHOCTH IPU CO3JaHUU y‘I€6HI>IX IMPOCKTOB, PCIICHUHU y‘~I€6HI>IX U ITO3HaBaTCJIbHbLIX 3a1a4,
BBIMIOJTHEHUH XUMUYECKUX HKCIIEPUMEHTOB CIOCOOHOCTH MOHMMATh M MPHUHUMATh MOTHUBBHI,
HaMEpeHMsl, JIOTMKY M apryMeHTbl [pyruX I@pHU aHaIW3€ pa3iMyHbIX BUAOB Yy4eOHOMU
NeATEITbHOCTH;

2) MNaTPUOTUYCCKOro BOCIHUTAHHA: HEHHOCTHOIO OTHOHICHUSA K HCTOPUYCCKOMY W HAYYHOMY
HACJEMI0 OTEUECTBEHHOW XMMHH; YB)XXKEHHMS K IPOIIECCY TBOPUYECTBA B O0JIACTH TEOPHH U
MMPAKTUYCCKOTr0 NPpUMCHCHHUA XWUMHHU, OCO3HAHUA TOI'0, UYTO OOCTHIXKCHUA HAYKU €CTh PC3YyJIbTaT
JUTUTETIFHBIX HAaOTIOJEHUH, KPOMOTIUBBIX IKCIEPUMEHTAIbHBIX TMOUCKOB, TTOCTOSHHOTO Tpyaa



y4EHBIX W TPAKTHKOB; WHTEpPECa W TO3HABATEIFHBIX MOTHBOB B IOJNYYCHHH U ITOCIEAYIOIIEM
aHanu3e MHPOpPMAIMK O TEPEAOBHIX JOCTHKEHHUSIX COBPEMEHHON OTE€UeCTBEHHON XIUMHUH,

3) IOyXOBHO-HPAaBCTBEHHOT'O BOCIMTAHUS: HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IOBEICHUS;
CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJICHHUSIMH, W MPUHUMATH
OCO3HAHHbIE PEILIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBbI M LEHHOCTU;
TOTOBHOCTH OLIEHMBAaTh CBOE TIOBEJCHHE U TIOCTYNIKM CBOMX TOBapuIled C TO3UIHHA
HPaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHME MOCIIEACTBHUI 3TUX MOCTYIIKOB;

4) ¢GopmupoBaHUS KyJIbTYpBl 3/J0POBbS: MOHUMAHUS LEHHOCTEH 3I0pOBOIO M OE€30MacHOrO
o0pa3a xu3HU, HEOOXOMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXHYECKOMY 37I0POBBIO; COOIIOJEHUSI MpaBWJI O€30MacHOro OOpaIeHUs C BEIIeCTBAMH B
OBITY, TOBCETHEBHOM >XW3HU M B TPYAOBOW MAESITENbHOCTH; MOHMMAHHUS LEHHOCTU TMPaBUI
WH/IMBUYaTbHOTO W KOJUIEKTHBHOTO O€30MacHOr0 TOBEJACHHS B CHUTYalUAX, YTPOXKAIOLINX
3I0POBBI0O W JKHU3HM JIIOZICH; OCO3HAHMS TOCIEICTBUN M HENPUATHS BPEIHBIX MPHUBBIYCK
(ynotpe0JieHus amKoroisi, HAPKOTUKOB, KYpeHHs);

5) TpyZOBOro BOCTIUTaHUS: KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4EOHO-UCCIIEIOBATENIbCKON
JeSITETbHOCTH, OOIIIECTBEHHO TOJIE3HON, TBOPYECKON M IPYTUX BUAAX JIEATEIBHOCTH; YCTAHOBKU
Ha aKTUBHOE y4acCTHE B PEIICHUHU MPAKTUYECKHUX 3a/1ay COLMAIbHON HAIMPaBICHHOCTH (B paMKax
CBOETO KJ1acca, MIKOJIBI); HHTepeca K MPaKTHUYECKOMY H3yUYeHHIO MPO(GECcCHil pa3IMyHoOro poja, B
TOM 4YHCJIE HA OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHUHM M0 XUMHH; YBAXKEHUS K TPYAY, JTIOIIM
Tpyla ¥ pe3ylbTaTaM TpPYIOBOW JEATENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOODY
WHAMBUAYAIbHON TpaeKTOpUu 00pa3oBaHus, Oyaymiei npodeccun u peanuszaniu cOOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYE€TOM JIMYHOCTHBIX WHTEPECOB, CHOCOOHOCTEH K XMMHHU, UHTEPECOB H
notpeOHOCTEl 001IeCTBAa;

6) PKOJOTMYECKOr0 BOCIUTAHUS: HKOJIOTMYECKU 11€JIECO00pa3HOTO OTHOIIEHUS K MPHUPOJIE, KaK
WCTOYHUKY CYIIECTBOBAaHUS JKM3HM Ha 3emiie; TMOHMMAaHHUA TJIO0AIBHOTO —XapakTepa
HKOJIOTUIECKHUX MPOOJIEeM, BIUSHUS SKOHOMHUYECKUX TPOLECCOB HAa COCTOSHHE MPHPOTHOU H
COLIMATILHON Cpefbl; OCO3HAHUSI HEOOXOAMMOCTH HCIONB30BAaHUS JIOCTIDKCHUN XUMHU IS
pelIeHusl BOIPOCOB PALMOHAIBHOTO TPUPOIOTIONB30BAHUS; aKTUBHOTO HENPUATHS JCHCTBHIA,
MPUHOCAIINX  BpeAd  OKpYXKarolied  MpUPOAHOH  cpele, yMEHHUS  IPOTHO3UPOBATH
HEONArompusTHBIE  SKOJOTWYECKHE  TOCIEACTBUS  NPEANPUHUMAEMBIX  TEHCTBUH |
MpeIoTBpallaTh HX; HAIUYUS Pa3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOU
KYJIBTYPBI, OTIBITA AEITEIBHOCTH 3KOJIOTHISCKON HAINPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
VMU B TIO3HABATENbHOW, KOMMYHUKATUBHON U COIMAIBHON MPAKTHKE, CIOCOOHOCTH M yMEHUS
AKTUBHO TIPOTUBOCTOSITH UACOJIOTUN XeMO(poOHH;

7) LEHHOCTH HAy4YHOTO MO3HaHUS: C(POPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W OOIIECTBEHHOW MPAKTHUKW; MOHUMAaHUs CTCIUPUKU
XUMHH KaK HayKH, OCO3HaHUs €€ poiu B (GOpMHUPOBAaHUH PAlIMOHAIEHOTO HAYYHOTO MBIIUICHUS,
CO3JIaHUM TEJIOCTHOTO TPEJCTABICHHUS 00 OKPYXKAIOIMEM MHPE KaK O €IUHCTBE NPHPOIBI U
YelloBeKa, B TO3HAHWW TPUPOJTHBIX 3aKOHOMEPHOCTEH M pEIICHWH NpPoOIeM COXpaHeHUs
MPUPOJHOTO PaBHOBECHS; YOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHH JUJIsl COBPEMEHHOM
MBUJIN3AIMH: B €€ TYMAaHHUCTUYECKOM HAMPABICHHOCTH M BaXKHOHM POJIM B CO3JJaHUH HOBOM 0a3bl
MaTepUaNbHOM  KYJbTYpbl, pELleHUH TJI00aJbHBIX MpOOJeM YCTOWYMBOTO  pa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, DHEPreTHUYECKOM, MHUINEBONM M JKOJOTHYECKON O€30MacHOCTH, B
Pa3BUTUU MEIUIMHBI, 00ECIIEYEHUH YCJIOBUN YCIIEIIHOTO TPYyJAa U SKOJIOTMYECKH KOM(pOPTHOU
KHU3HU KaXJIO0T0 4ieHa OOIIECTBAa; €CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHUMAHUS CYIHOCTU
METOJIOB TO3HAHHUS, MCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh
MoJiyuaeMble 3HAHHUA JUIS aHalIW3a W OOBSICHEHHs SBICHUM OKPYXKAIOIIETO MHpa U
MPOUCXOJAIINX B HEM H3MEHEHUN, YMEHHs JenaTb OOOCHOBaHHBIC 3aKIIIOUEHUS Ha OCHOBE
HayyHBIX ()aKTOB W UMEIOIIUXCA JaHHBIX C IEJNbI0 TOJYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIBHO HCHOJIb30BaTh XMMHMUYECKHUE 3HAHUS NI pEelIeHUs HpodiieM B
peasbHBIX JKU3HEHHBIX CUTYAIUIX; MHTEpeca K MO3HAHHUIO M MCCIIEI0BATEIbCKON JAEITEIbHOCTH;
TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K AKTUBHOMY



MOJIYUEHUIO HOBBIX 3HAHUN MO XMMHHU B COOTBETCTBUU C >KU3HEHHBIMU MOTPEOHOCTAMU;
MHTEpeca K 0COOCHHOCTSIM TpyJia B pa3IMYHbIX cepax NpodhecCHOHAIBHON AeITeIbHOCTH

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yinbTaThl OCBOCHHUSI y4eOHOro mpeaMera «XUMUs» Ha YPOBHE CPEIIHEro
obmero oOpa3oBaHMS  BKIIOYAIOT: 3Ha4YMMble s (OpMHpPOBAaHUS  MHUPOBO33PEHUS
00yJaronmXxcsi MeKIUCIUIITNHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC TIOHATHSI, OTPaKAIOIITHE
LEJIOCTHOCTh HAyYHOM KapTUHBI MUPAa M CHEHU(PHUKY METOJOB IO3HAHMSA, HCIOIb3YyEeMbIX B
€CTECTBEHHBIX HayKax (MaTepus, BEILECTBO, SHEPTHUsd, SBJICHUE, MpOIlecC, CUCTeMa, Hay4dHBIN
(dakT, NPUHIWI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HWCCIIEOBaHHE, HAOJIOJICHUE,
WU3MepeHue, HKCIEPUMEHT U Jpyrue); YHUBepcallbHble yueOHble NeWcTBUS (TI03HaBaTeJIbHbIE,
KOMMYHHKATHBHBIC, PETYISATUBHBIC), oOecreunBarone QGopMupoBaHue (GyHKIIMOHATBHOMI
TPAMOTHOCTH M COITMAJIBHOM KOMIIETCHIIMM OOYYalOmUXCs; CIOCOOHOCTh OOYyYarONIUXCs
HUCITIOJIb30BATh OCBOCHHBIC MCKIUCHTUIIIIMHAPHBIC, MHPOBO33PCHUYCCKUC 3HaAHUA n
YHUBEpCaJIbHbIC y4eOHBIC JICMCTBUS B TIO3HABATENILHOW M  COIMAIBHOW  TPaKTHKE.
MeramnpenMeTHbIe  pe3yibTaThl  OTPAXKAIOT  OBJAJ€HHE  YHUBEPCAJIbHBIMH  Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISITUBHBIMH JEHCTBUSIMHU.

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHUS

Ba3oBble Jjornyeckue neicTBUA:

CaMOCTOSITENILHO  (OPMYIUPOBATH M aKTyaJU3UpoOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATH MENU JIeATEITHPHOCTH, 3a7aBasi MmapaMeTPbl U KPUTEPUH UX JOCTHKCHHS, COOTHOCUTh
PE3yIbTaThI AESTENBHOCTH C TOCTABICHHBIMU IEJISIMH;

HCIIOJIb30BAaTh IIPpU OCBOCHUH 3HAHUU HpI/IéMI)I JJOTUYCCKOI'0 MBINUIEHUA — BBIACIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIUC ITOHATUA IJIA 00BsICHEHUS OTACJIBHBIX q)aKTOB n $[BJ'I€HI/II71;

BbIOMpaTh OCHOBAaHUS U KPUTEPUHM A KIacCHU(PHUKAIMM BEUIECTB U XUMHUYECKHUX PEaKIuil;
YCTaHABJIMBATb MIPUYUHHO-CJIICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMU SIBJICHUAMU,

CTPOUTH JIOTMYECKUE PACCYXICHUs (MHIYKTUBHBIC, ACAYKTUBHBIC, [0 AHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U MPOTUBOPEUMSI B pACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJBI U
3aKJTIOYCHHUS,

INPUMCHATL B IPOHCCCC IMO3HAHUA, HCIIOJIB3YCMBIC B XHWMHU CHUMBOJUYCCKUC (3HaKOBI)Ie)
MOJIeNH, MPe0oOPa30BBIBATH MOJICTIbHBIC TIPEICTABICHHS — XUMUYECKUN 3HAK (CUMBOI) SJIEMEHTA,
XUMHueckass (opmyisia, ypaBHEHHE XHMHUYECKOM peakuuu — TMpH pelIeHuH Yy4eOHBIX
MO3HABATEIBHBIX M TMPAKTUYECKUX 3ajad, NMPUMEHITh Ha3BaHHBIC MOJIENIBHBIC MPECTABICHUS
AJI1 BBIABJIICHHA XapPaKTCPHBIX IIPH3HAKOB H3YYaCMbBIX BCIICCTB U XHUMHYCCKUX pCaKHHﬁ.
basoBbie ucciienoBare/ibCKie 1eHCTBUA:

BJIaACTb OCHOBaMHM MCTOAOB HAYYHOI'O IIO3HAHHA BCIICCTB HW XHMHUYCCKUX peaKHI/Iﬁ;
(hopMynHpoBaTh LIEIH U 33a/1a4l UCCIIETOBAHUS, HCIIOIh30BATh IOCTABICHHBIE U CAMOCTOSTEIIEHO
chopMyTupOBaHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTAa TIO3HAHUS ¥ OCHOBBI IS
(hopMUpOBaHUS TUTIOTE3BI IO TPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BJIQ/IETh HAaBBIKAMHM CAMOCTOSITEJIBHOTO  IUIAHUPOBAaHUS U TMPOBEACHUS  YUCHHUUECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOJOM MPOIEcca, CaMOCTOATEIHHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (popmMyaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJIETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEOBATENILCKOM M MPOEKTHOU JEeSTENbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOHCKY METOJOB DPELIEHUS MPaKTHUYECKUX
3aZia4, MIPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHUA.

Pa6Gora ¢ undgopmaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HMH(pOpMAIMK (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa
XMMHUYECKOTO COJIEp>KaHusi, CIpaBOUYHble MocoOMs, pecypchl WHTepHeTa), aHaIM3UPOBATH
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WHGOPMAIIMIO PA3TMYHBIX BHJIOB H (OPM TIPEJCTABICHHSA, KPUTUYCCKH OICHUBATH ©&
JIOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTB;

(dbopMynupoBaTh 3ampockl U MPUMEHATh pas3M4yHblE METOJAbl IpPU IIOUCKE U OoTOOpe
nHpopManuy, HEOOXOIUMOW sl BBINOTHEHHS Y4YeOHBIX 3a7a4 OMPENeIEHHOTO THIA;
MpUOOpPETaTh ONBIT HCIOJIB30BAHUS HMH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTUMAJIBHYIO (OpMYy TMpeacTaBieHus HHPopManuu (CXEMBI,
rpauKy, TuarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPE/CTBA MpH paboTe ¢ XMMHUUECKON MHpOopMaluei:
MPUMEHSITh MEXIpeaIMeTHbIE ((PH3UUecKre U MaTeMaTUYeCKUe) 3HAKU U CUMBOIIBI, (hOPMYIIHI,
ab0OpeBHaTyphl, HOMEHKJIATYPY;

WCIIONIb30BaTh M MPEeoOpa3oBBIBATH  3HAKOBO-CHUMBOJIHMYECKHE CpPEJCTBA  HATJISITHOCTH.
KoMMyHUKaTHBHBIE YHUBEpPcAJIbHbIE YUeOHbIE IeCTBHSL:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaeMOW TEMBI B XOJE IUANOra W/WIM JUCKYCCHUH,
BBICKa3bIBaTh UJEH, (OPMYIUPOBATh CBOM MPEUIOKEHHUS OTHOCHTEIHHO BBIMOJIHEHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYNaTh C TMpE3CHTAllMel pe3ylbTaTOB MO3HABATENIBbHON JESITeIbHOCTH, IOTYYEHHBIX
CaMOCTOSITEIGHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIMIOJHEHUU XHUMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl IO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEIECTB,
peanm3anu y9eOHOTO MpoeKTa M (OPMYIMPOBATH BBIBOJBI 1O PE3YJIbTaTaM IPOBEIEHHBIX
WCCJEeIOBaHUI MyTEM COrJIacOBaHUS MO3MIMKA B Xole OOCYXKIeHUS U OOMEHa MHEHHSIMH.
Pery/iiTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIE /1eiiCTBUSA

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISITh CBOIO IMO3HABATEIBHYIO JI€ATEIHHOCTD,
ompenaess €€ NeNu W 3aJla4d, KOHTPOJIMPOBATh M 10 MEpPEe HEOOXOJMMOCTH KOPPEKTHPOBATH
MpeagaraeMblii anropuT™ JCHCTBUI MPHU BHIMOJIHEHUHM YU4EOHBIX M MCCIIEIOBATENBbCKUX 3a7ad,
BEIOMpaTh Hanbosee d(hGEKTUBHBIN CIIOCO0 WX PEHICHHS C YYETOM TMOJyYEHHUsT HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIHUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JCSITETLHOCTH HAa OCHOBE CaMOAHAJIM3a U CAMOOIICHKH

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHpie  pe3ynabTaThl  OCBOCHHMSI  Kypca  «OpraHudeckas XUMHs»  OTPaKAIOT:
c(OPMUPOBAHHOCTh TPEJCTABICHUNA O XHUMHUYECKOM COCTaBJISIIOIICH €CTeCTBEHHOHAYUHOM
KapTUHBI MHPA, POJIM XMMUU B TIO3HAHUU SIBJICHUN MPUPOJBI, B (DOPMUPOBAHUHU MBIIUICHUS U
KyIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOW Ui pelieHus
MPAKTUYECKUX 3a/1ad U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMHUYECKHMX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE TOHSITH
(XMMUYEeCKUH dJIEMEHT, aToM, OJJIEKTpOHHas oOO0O0JI0YKa aToMa, MOJEKyJa, BaJeHTHOCTH,
3JIEKTPOOTPHUIIATEIPHOCTh, XUMHUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpaiméHHas), MOJIb, MOJSIpHAsT Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIN  CKElerT,
(yHKIMOHAIbHAS TpPYMNa, paguKkaji, U30MepUs, M30MEpbl, FOMOJOTHYECKHH psll, TOMOJIOTH,
YTIIE€BOJOPOAbI, KUCIOPOA U a30TCOJAEpKallhe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE CO€MHEHMSI ); TEOPUU U 3aKOHBI (TEOpHUsl CTPOSHUSI OpraHUYeCKUX
BemectB  A.M. bByrnepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHM; MHUPOBO33PEHUECKHE 3HAHUSA, JIeKAIMe B OCHOBE MOHUMAaHHS
MPUYMHHOCTY M CUCTEMHOCTH XMMHUYECKHX SBIICHUH, (DAaKTOIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 6€3011aCHOM HCIOJIb30BaHUH BaXKHEHUIITUX OPraHUYECKUX BEUIECTB B OBITY
Y MIPaKTUYECKOU NeATEeTbHOCTH YEIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHH BBISBISTH XapaKTepHbIE NPU3HAKU IMOHSATUH, yCTaHABIMBATh UX
B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUSL MPU OMUCAHUU COCTaBa, CTPOCHUS U
MPEBpAIICHUN OPTraHUYECKUX COCIMHEHUM;
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c(hOpMUPOBAHHOCTh YMEHHMM MCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) GOPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XUMHUYECKHX pEaKlUi, U3rOTaBIMBATh MOJENIM MOJEKYJ OpraHMYeCKUX BELIECTB
JUTSL WIUTIOCTPALIMY UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIWBATh IPHUHAJJICKHOCTh HM3YYEHHBIX OPraHHMYECKHUX
BEIIECTB MO HX COCTaBy W CTPOCHUIO K OMNPEACNEHHOMY KIACCY/TPYIIE COeIMHEHUN
(YyrneBomopoabl, KHUCIOPOA M  a30TCOAEpKallMe COEAMHEHHS, BBICOKOMOJEKYJISPHBIC
coelMHEeHus), JaBaTh UM Ha3BaHus Mo cuctemarmueckoit HomeHkiatype (IUPAC), a Takxe
MPUBOJUTH TPUBUAIbHBIE Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMUIIEH,
alleTUIICH, STWICHIJIMKONb, TIUIEpUH, (QeHod, (opManbAeTHa, aleTaableTyua, MypaBbHHAsS
KHCIIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KHUCIIOTa, CT€ApUHOBAsl KHCIIOTa, TIIOKO03a, (pyKTO3a,
KpaxmMal, eJIJTI0J103a, TJIULHH);

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEIENATh BUABl XHUMHUYECKONM CBS3M B OpraHHYECKHX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(OpMHUPOBAHHOCTh YMEHUSI MIPUMEHSTDH OJIOKEHUS TEOPUU CTPOCHUSI OPraHUYECKUX BEIECTB
A.M. bytnepoBa 1yisi 00OBSICHEHUS] 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS;
3aKOH COXpPaHEHUsI MAcChI BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepPU30BaTh COCTAB, CTPOCHHE, (QU3MUECKUE W XHUMHUYECKHUE
CBOICTBa TUNHMYHBIX MpEACTaBUTENEH Pa3IMUHBIX KJIACCOB OPraHMYEeCKHX BEIIECTB (METaH,
9TaH, JITHWIEH, MPOIWICH, ameTwuieH, OyraaweH-1,3, merunOyrammenl,3, OeH30i, METaHOIN,
3TaHOJ, ATUJIEHTIIUKOIb, TIUIEPUH, (PEHOII, aleTaabAerua, MypaBbHHAsI U YKCYCHasi KUCJIOTHI,
[JII0KO3a, Kpaxmal, IeJUTI0JI03a, aMHUHOYKCYCHAas KHCIIOTa), WUIIOCTPUPOBATh TE€HETHYECKYIO
CBSI3b MEXIY HUMU yPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCTIOIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEepPH30BaTh HCTOYHHUKH YIJIEBOJOPOJHOTO ChHIpbs (HE(DTH,
MIPUPOIHBIN Ta3, yroib), CIIOCOOBI WX MEPEPaOOTKU M MPAKTUYECKOE MPUMEHEHUE MPOITYKTOB
nepepaboTKy;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYUCICHHS 1O XUMHUYECKHM YPaBHEHUSIM (Macchl,
00BEMa, KOJIMYECTBAa HMCXOJHOTO BEIIEeCTBA WM MPOAYKTa pPEaKIMH IO H3BECTHBIM Macce,
00bEMY, KOJHMYECTBY OJHOTO U3 HWCXOJHBIX BEHIECTB WM TPOAYKTOB PEAKIIUHU);
c(OpMUPOBAHHOCTh YMEHHUI BIIaJeTh CHCTEMON 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, UCIOJB3YeMbIX B XHMHUM TIPU HM3YYCHHH BEHIECTB M XUMHUYECKUX SBICHUU
(mabmroneHue, W3MEpEHUE, OJKCIEPUMEHT, MOJCINPOBAHUE), HCIOIb30BaTh CHUCTEMHbBIE
XUMUYECKHUE 3HAHUS JUIsl TPUHSATHS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEILLECTBAMH U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COONIOAATh TMpaBUJia TOJB30BAHUS XWMHUUYECKOW TIOCYIOM U
1a60paTopHBIM 000PYIOBAaHUEM, a TAKXKe MpaBUiia 0OpaIIeHHUs C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKITUSIMHU T10 BBITIOJTHEHUIO JITA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh, YMEHUW IUTAHUPOBATH W  BBHINOJMHATH XUMHUYECKUH  DKCIEPUMEHT
(mpeBpaieHnsi OpraHUYECKUX BEIIECTB NPH HArPEBaHUU, MOJYYCHUE STUJICHA U M3YYCHHE €T0
CBOMCTB, KayeCTBCHHBIC pEAKIMH OPTaHHMYECKHX BEIIECTB, JICHATypalus OeJIKOB MpHU
HarpeBaHUH, [[BETHbIE peakluu OeKOB) B COOTBETCTBUU C IMpaBWJIAMU TEXHHKHU 0€30MacHOCTU
pu o0palleHuy ¢ BEIIECTBAMU M J1a0OpaTOPHBIM O0OpYIOBaHHEM, MPEICTABISITh PE3yIbTAThI
XMMHUYECKOT0 S3KCIepUMeHTa B (opMe 3amucH YpaBHEHUH COOTBETCTBYIOUIMX pEaKIUi u
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

c(hOpMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POpPMAIHIO,
MOJIy4aeMYIO M3 pa3HbIX HCTOYHUKOB (Cpe/IcTBa MacCOBOU nHpopManuu, IHTepHET U ApyTux);
c(hOopMUPOBAHHOCTh YMEHHUN COOIIOATh MTPaBUiIa YKOJIOTHYECKH 11€J1IeCO00Pa3HOT0 MMOBEICHUS B
OBITYy W TPYAOBON NEATETHLHOCTH B IENSIX COXPAHEHUS CBOETO 3J0POBBS M OKPYKAIOILIEH
MIPUPOIHOM CpeJbl, OCO3HABATh OMACHOCTh BO3ACHCTBUS HA >KUBbIE OPraHU3MBI OMpPEIEIEHHbBIX
OpPraHWYECKHUX BEIECTB, MOHMMAs cMbIch mokasarens [I/IK, moscHATh, Ha mpuMepax crocoObI
YMEHbILEHUS U MPEAOTBPAIICHUS X BPEJHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;
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JUTsL O0YYaroIMXcsi ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbs: YMEHUE MPUMEHSATh 3HaAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUH;

JUId CJENbIX M cIa0OBUIALIMX OOYYarOIUXCsA: YMEHHE MHCIOJIb30BATh PEIbE(PHO TOUEUHYIO
cucreMy obo3HaueHuii JI. bpaiins nis 3anucu Xxumuueckux Gopmy.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeOpraHuyeckas XUMHUsD OTPaKakoT:
c(hOpMUPOBAHHOCTD MPECTABICHUN: O XUMUUECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBICHUI NPUPOIBI, B POPMUPOBAHUU MBILUICHUS U
KYJIbTYPBI JINYHOCTH, €€ PYHKIIMOHAIBHOU IPAaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS
MPAKTUYECKHX 3a]a4 U IKOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/10POBbBIO U
MIPUPOAHOM CpeAE;

BJIAJICHUE CUCTEMOIN XUMHUECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIOJIATAIOIINE ITOHATHS
(XMMHYECKUH 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JICKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYIIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIEGHTHOCTD, JIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCIICHUS,
XUMUYECKasl CBSI3b (KOBAJICHTHAsI, HOHHASI, METAJUTMYECKas, BOAOPO/IHAS ), KpUCTAJTMUECKast
pemETKa, TUIIl XUMUYECKUX PEaKLUid, pacTBOP, JIEKTPOIUTHI, HEITEKTPOJIUTHI,
3JIEKTPOJIUTHYECKAS TUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON
peaKiuu, XuMUIEeCKOe PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPUS ANEKTPOIUTHIECKON
Jquccolnyranuu, nepuoguyeckuit 3akon /. 1. MenaeneeBa, 3aK0OH COXpaHEHHUSI MACChI BEIIECTB,
3aKOH COXPaHEHUsSI U MPEBPALIECHUS YHEPTUN IPU XUMHUECKHUX PEaKIIHsIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHUH, MEPOBO33PCHUCCKUE 3HAHMS, JICHKAINE B OCHOBE IIOHUMAHUS
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (PAKTOIOTHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U O€30TTaCHOM HCITOJIb30BAaHUHU BAKHEHIITNX HEOPTAHNUECKUX BEIIECTB B
OBITY ¥ IPAKTUYECKOMN IEeITeTbHOCTH YEeTIOBEKA;

c(hOopMUPOBAHHOCTHh YMEHUH BBISBIIATH XapaKTEPHbIC MPU3HAKY TTOHSATHH, YCTAHABINBATH X
B3aMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHS IPU ONTUCAHUU HEOPTAHUYECKHUX
BEILIECTB U UX NPEBPALLCHAN;

c(hOpPMUPOBAHHOCTH YMEHHUH HCIIONIB30BATh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (hOpMYIT
BEIECTB U YPaBHEHUN XUMHUYECKUX peaklnii, cuctematnueckyto HoMeHknatypy (IUPAC) u
TpUBUAJIbHBIE HA3BAHUSI OTJEIbHBIX HEOPTaHUYECKUX BEUIECTB (yrapHbli ra3, yrieKUCbIi ra3,
aMMHuak, raméHasi U3BeCTh, Heral€Has u3BeCcTb, MUThEBAs COJa, MUPUT U JPYyTHeE);
c(hOpPMUPOBAHHOCTh YMEHUH OMPEIEIATh BAJIGHTHOCTD U CTETICHb OKUCIICHHUSI XUMUUECKHIX
3JIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAsI, NOHHAS,
METAJUTMYECKasi, BOAOPOIHAS) B COEUHEHUSX, TUI KPUCTALTNYECKON PEIIETKH KOHKPETHOTO
BeIECTBA (aTOMHasl, MOJIEKYJISIpHasi, HOHHAs, METaNTN4YecKasi), XapakTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHHI;

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MIPUHA/IJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB M0 UX
COCTaBY K OIpPeAeNEHHOMY KJIACCY/TPYIIIE COENMHEHUH (TIPOCTHIE BEIIECTBA — METAJUIBI U
HEMETaJTbl, OKCU/Ibl, OCHOBaHUs, KUCIOTHI, aM(POTEPHBIE TUIPOKCHUIIBI, COJIN);
c(hOpMHUPOBAHHOCTh YMEHUH PaCKPBIBATH CMBICII TIeproArndeckoro 3akona J[. 1. Menneneesa u
JEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOUTYI0, 00BICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIUH;
c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaATh MIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKIX
anemeHToB 1—4 nepuonos llepuoauyeckoit cucteMbl XUMHUeCKuX 3aeMeHToB /1. U.
MemieneeBa, HCIOJb3ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTCTUICCKHE
YPOBHU», O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XUMUYECKUX ATEMEHTOB U UX
COEIMHEHUH IO Iepuoaam u rpynmam llepuoanyeckoit cuCTeMbl XUMHYECKHUX 37eMeHTOB []. 1.
Mennemneena;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE CBONCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMUHbIX KJIACCOB, MOATBEPK/IATh CYIIECTBOBAHUE T€HETHUECKOM
CBSI31 M@y HEOPTaHUYECKUMH BEIIECTBAMU C TTOMOIIBIO YPAaBHEHU COOTBETCTBYIOIINX
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XUMHUYECKUX PEAKIUM;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCHUPHUIPOBATH XUMUUECKUE PEAKIIUU IO PA3IUUYHBIM
MpU3HAKaM (YHCITy U COCTABY PEarupyroIIuX BEIIECTB, TETUIOBOMY d(DPEeKTy peakiuu,
M3MEHEHHIO CTETICHEN OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUU, YIACTHIO KaTallu3aTopa);
c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS PEaKUUi pa3InYHbIX TUIIOB, TOJHbIE U
COKpaIEHHBIC YPaBHEHUS peaKIMii HOHHOTO 0OMEHa, YUUTHIBAsI YCIOBHS, IPH KOTOPBIX ITU
peakuuu UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOUTH PEAKIINH, MTOATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB
Pa3IUYHBIX HEOPTaHMUECKHUX BEIIECTB, PACIIO3HABATH ONBITHBIM MMYTEM HOHBI, TPUCYTCTBYIOIINE
B BOAHBIX paCTBOpPAX HCOPraHNMYCCKUX BCIICCTB,

c(OpMUPOBAHHOCTh YMEHHI pACKPBIBATH CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaxIyii MOCPEeICTBOM COCTAaBJICHUS JIEKTPOHHOTO OalaHca ATUX PEaKIHii;
c(OpMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIH OT
pa3nuyHbIX (PAaKTOPOB; XapaKTep CMEIIEHHSI XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (nmpuniuin Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHHI XapaKTepru30BaTh XMMUYECKHE MPOIIECCHI, JeKaIIue B OCHOBE
MIPOMBIIIJICHHOT'O MOJTYYEHUSI CEPHOI KUCIIOThI, aMMHaKa, a Takke c()OPMUPOBAHHOCTD
HpGI[CTaBJIeHI/Iﬁ 06 O6IIII/IX HAaYYHBIX IMPUHIHUIIAX U SKOJIOTHYCCKUX Hp06neMax XUMHYECKOT'O
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBHIUMCIICHHS C UCIIOJIb30BAHUEM TTOHATHS «MacCOBast
JI0JIsl BELIECTBA B PACTBOPEY, OOBEMHBIX OTHOILIECHHUH ra30B MPU XUMHUECKHUX PEaKIMIX, MacChl
BEIIEeCTBAa MM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE MM 00BEMY OJTHOTO
Y3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOro 3(h(exTa peakiinu Ha OCHOBE 3aKOHOB
COXpaHEHHsI MacChl BEIIECTB, PEBPAILICHHS U COXPAHEHHS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh IPAaBUIIa TIOIB30BAHUS XUMUYECKOM MOCYI0M U
1a00paTOpPHBEIM 000PYIOBAHNEM, a TAKKE MIPAaBUiIa OOpAIIEHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITIOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

C(l)OpMPIpOBaHHOCTI) YMeHI/II\/'I IJIAaHUPOBATH U BBIIIOJHATH XUMHUYECKUN OKCIICPUMCHT
(pa3nokeHre mepoKcHa BOJOPO/ia B IPUCYTCTBUH KaTaanu3aTopa, ONpeaesieHue Cpeabl
PacTBOPOB BEIIECTB C IOMOIIBIO0 YHUBEPCATHHOTO HHINKATOPA, BIUSHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XUMUYECKOW PEaKIuy, peaKllii HOHHOTO 0OMeHa, KaueCTBEHHBIC PEaKIIMH Ha
cynbdat-, kapOOHAT- U XJIOPUA-AaHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCTIEPUMEHTAITBHBIX
3a1a4 no Temam «Metamib» U «HeMeTranib») B COOTBETCTBHH C TIPABHIIAMU TEXHUKH
0€30MacHOCTH MPHU 0O0PAIEHUH C BEUIECTBAMHU U J1a0OPaTOPHBIM 000PYAOBaHUEM, IIPEICTABIATh
Pe3yNbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (hOpMe 3aMHiCH YPaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GOpMyYITHPOBATh BHIBOJLI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTHYECKU aHATU3UPOBATH XUMUIECKYIO0 HH(DOPMAIIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeICTBa MAaCCOBOM KOMMYHUKauuu, HTepHeT 1
APYTHX);

c(hopMUPOBAHHOCTHh YMEHUH COOJIIOMATH MPABHJIA SKOJIOTUUYECKH 1IEJIECO00PA3HOT0 TTOBEICHNUS B
OBITY U TPYIOBOM JIEATEIHHOCTH B IEJISAX COXPAHEHUSI CBOETO 3I0POBbsS U OKPYKAOIIEH
MIPUPOIHOM CpeJibl, 0CO3HABAThH OMACHOCTh BO3/IEUCTBUS HA JKHUBbIE OPTaHU3MBbI ONPEAEIEHHBIX
BCIICCTB, IIOHHUMAasa CMbICJI ITIOKAa3aTCIIsA HI[K, MOSICHATH Ha MPUMCpax CHOCO6BI YMCHBIICHUSA U
MPeIOTBPALLEHHUS UX BPEJIHOI0 BO3ACHCTBUS Ha OPraHU3M YeJIOBEKa;

JJISL 06yqafoumxca C OrpaHU4YCHHBIMHA BO3MOXKXHOCTAMU 3JOPOBbs: YMCHUC IIPUMCHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XMMUUYECKUX SIBJICHUI;

JIs1 CIICTIBIX U CJIa6OBI/IILSIH_[I/IX OGy‘-I&IOH.[HXCSII YMCHUC UCIIOJIB30BATh peHBG(I)HO-TO‘-IeLIHyIO
cucreMy obo3nauenuii JI. bpaitns nis 3anmvcu XuMudeckux Gopmyi.
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Y4yeoHo — TemaTuyeckuit miaan 10 kiaace

Ne KonuuecTtBo yacos
Bcero | Koutpons- | Ilpaktuuec- DIIEKTPOHHBIE
HanmenoBanue pa3zneiioB u teM
HbIC KHe paboThI (tmudpoBsbIe)
POrpaMMbl
paboThI 00pa3oBaTeIIbHbIE
pecypchl
1. | Teopusi XMMHYECKOT0 CTPOEHUSI 7 1 s
I w HOJIMOTCKA
OPraHMeCKUM COCAMHEHNH. . LIOK https://myschool.edu.ru/
IIpupona xuMH4YeCKHX CBsI3ei
2. | YrieBoaopoasl 18
- IlpeiesibHBIE YTICBOAOPOIBI — 5 bubmnorexa
aJIKEFI)HbI yr P 7 1 LIOK https://myschool.edu.ru/
- HenpenenbHbIe yriieBOIOPOIBI 2
(JIKEHBI, aJTKMHBI, ATKATUCHBI) 4 1
- Apensl
- [IpupoaHbIe HICTOYHUKY U
nepepaboTKa yrieBoJ0pOI0B
3. | Kucioponconep:xammue 24
OpraHHYecKHe BellecTBa 6 buGmiorexa
IIOK https://myschool.edu.ru/
- CiupThl U (PEHOIIBI 8 2
- Aapneruapl, KETOHBI U 4 1
KapOOHOBBIE KUCIIOTHI 6 1
- Cnoxwnble 3¢upsl. XKupbl
- YTrieBoibl
4. | AzoTcoaep:kaiiue OpraHudecKue 8 1 Brbamnorexa
IOK https://myschool.edu.ru/
coeJUHEeHHs
5. | Xumust noJaumMepon 9 1 Bubmorexa
ITOK https://myschool.edu.ru/
6. | UroroBoe moBTopenwue 3a kypc 10 2
KJlacca
Bcero: 68 3 6
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Y4yeoHo — TemaTnyeckuii miaan 11 kjaace

Ne KonuuectBo yacor
Bcero | Koutpons- | Ilpaktuuec- DIIEKTPOHHBIE
HanmMenoBanue pa3zneiios u teM
HbIC KHe paboThI (tmudpoBsbIe)
MIpOrpaMMBbI
paboThI 00pa3oBaTeIIbHbIE
pecypchl
1 | Crpoenne atomoB. Ilepuoamaeckmii 8 s
HOJIMOTCKA
3akoH u [lepronnueckas cucrema 110K https://myschool.edu.ru/
XHMHUYECKUX djiemenToB /1. M.
Menpneneesa
2 | CTpoeHue€ BelIECTRA. 7 1 bubamoreka
MHOr006pa3He BEIIECTB LIOK https://myschool.edu.ru/
3 | XuMuuecKue peakuuu 20 1 1 bubmnorexa
LIOK https://myschool.edu.ru/
4 | MeTamibl 14 1 2 Buboreka
ITOK https://myschool.edu.ru/
5 | Hemeramtsr 11 1 1 Bubmorexa
ITOK https://myschool.edu.ru/
6 | CBs3b HEOPTraHUYECKUX U 2
OpPraHUYECKHUX BELIECTB
7 | XuMUs 1 KU3Hb 6
Bcero: 68 4 4
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Kanengapno — remaTnyeckoe njanuposanue 10 kiacc

Ne KonnuecTBo yacop
T Bce Kontpons- | IIpaktuuec- | Jlata DIEeKTPOHHBIC
eMa ypoka ro HBIE K1e paboThl (uncpoBsie)
paboThI o0pa3oBaTeIbHbIE
pecypchl
1 BronsbIit nHCTpYKTaX 10 T/0.. [Ipenmer 1 Bubmiorexa
OpTaHIIECKO XIMHH IOK https://myschool.edu.ru/
2 [TepBruHbIi HHCTPYKTaX 110 T/0. Teopus 1 https://academy-
content.apkpro.ru/lesson/c935
XMMHUYECKOT'O CTPOEHUSI OPraHMUYECKUX BEIIECTB a58¢-ab0e-4¢59-9dcf-
20517ae4b52e
3 CocTosiHHE JJIEKTPOHOB B aTOME 1
4 DJEeKTpOHHAs MPUPO/Ia XUMUYECKUX CBA3EH B 1
OPTaHUYECKHUX COCTMHEHHSIX
5 Kinaccudukamnus opraHu4ecKux CoeIuHEHUIN 1
6 [ToBTOpHBIN MHCTpYKTaX 1O T/0 . [IpakTHUeckas 1 1
pabora Nel «KauecTBeHHOE onpesiesieHre
yriaepoza, BOAOPO/ia U XJI0pa B OpPraHu4eCKUX
BEIIECTBAX)
7 O6o6mmaromuii ypok mo teme «Teopust 1
XMUMHUYECKOT'O CTPOCHUSI OPraHUUECKUX
COECIMHEHUIN
8 DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
QJIKAaHOB
9 ['OMOJIOTH 1 H30MEPHI AIIKAHOB 1 brbmmorexa
ITOK https://myschool.edu.ru/
10 | MetaH — mpocTelnii NpeCTaBUTENb AJIKAHOB 1
11 | Pemenue pacdyeTHBIX 3a/1a4 HA BBIBOJ (DOPMYITbI 1
OpPraHMYECKOro BEIIECTBA [0 MACCOBOM J1071€
XMUMHUYECKOT'0 3JIEMEHTA
12 | Pemienue pacyeTHBIX 3a/1a4 HA BBIBOJ (hOPMYITBI 1

OpPraHu4€CKOro BCIICCTBa 1o npoayKTamMm
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CropaHus

13 | HenpenenbHbBIC YTIIEBOTOPO/IBL. 1 Bubmiorexa
AJIKEHBI: CTPOCHUE MOJIEKYII, TOMOJIOTHS, LIOK htpsi/jmyschool.edu.1u/
HU30MEPHSI

14 | Tlonyuenue, CBOMCTBA U TPUMEHEHUE AJTKCHOB. 1

15 | IloBTOpHBI HHCTPYKTAaXK 1O T/0. [IpakTudeckas 1
pabota Ne 2 «IlonydeHue 3THIICHA U OTIBITHI C
HUMY

16 AJKagueHbl 1

17 AlleTHIEH U €r0 TOMOJIOTH 1

18 | Pemenue pacueTHbIX 3a1a4 1

19 | O6o6matommii ypok mo treme «HenpenenbHbie 1
YIIIEBOZOPOIbI: AJTKEHBI, AJTKAJUCHBI. AJTKHHBD)

20 | beHson u ero roMonoru 1

21 CpoiicTBa 6€H3071a 1 €0 TOMOJIOTOB 1

22 | IlpupoHble HCTOUHUKHU YTIIEBOJOPOJIOB 1

23 | Ilepepabotka HedTH. 1

24 O06006marImuN YPOK 10 TeMe «YTIEBOTOPOIbDY 1

25 Kontpoannas padora Nel o remam «Teopus 1
CTPOCHUSI OPTaHUYECKUX COCTUHCHUIY,

«YTI€eBOI0POABD)

26 | Anamms k/p. OTHOATOMHBIE TIPE/IEITEHBIC CITUPTHI 1 bubanorexa

1IOK https://myschool.edu.ru/

27 | IlomyueHue, XUMUYECKHE CBOWCTBA H 1
MIPUMEHEHHE MIPEJIeIbHBIX OJHOATOMHBIX CITUPTOB

28 | MHOroaroMHble CIUPTHI 1

29 | ®eHOIBI M ApOMATHYECKUE CITUPTHI 1

30 | Pemenue pacyeTHBIX 33714 110 TEME 1

31 | O6obmaromuii ypok mo teme «CrupThl 1 1
(dbeHonb»

32 KapOoHumnbHbIE COeTUHEHUS — aTbJICTH/IbI U 1
KETOHBI

33 CBoiicTBa ¥ MPUMEHEHHE AJIbJICTHIOB 1

34 | KapOoHOBBIC KHCIIOTHI 1

35 | XuMHuecKre CBOMCTBA U IPUMCHEHUE 1
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OAIHOOCHOBHBIX MPEACIIBHBIX Kap6OHOBI)IX KHCJIIOT

36 | IloBTopHBIi HHCTpYKTaX 10 T/0  [IpakTHyueckas 1
pabota Ne3 «IlomydeHue u cBoWcTBa KapOOHOBBIX
KHCIIOT»
37 | IloBTopHBII HHCTPYKTaX 10 T/0 IlpakTHueckas 1
pabota No4 «PerrieHne skcriepuMeHTaIbHBIX 337124
Ha Pacro3HaBaHHUE OPTAHUYECKUX BEIIECTBY
38 Permenne pacyeTHBIX 33724 IO TEME 1
39 O06006mmanmui ypok 1mo TeMe «AJbIerubl, 1
KETOHBI, KAPOOHOBBIE KUCITOTHDY
40 | CaoxHble d(hupbI 1
41 Kupwi. Moromue cpeacTa 1
42 O0600maromuii ypok 1mo Teme 1
«Kucnopoacoaepxarniye opraHnIecKue
BEIIECTBAY
43 | KontpoabHas padora Ne2 no Teme 1
«Kucmopoacoaepikaniye OpraHnIecKue
BEIECTBAY
44 Ananus x/p. YrineBogsl. [ mroko3a 1 buGmaorexa
TTOK https://myschool.edu.ru/
45 | Onurocaxapunel. Caxapo3sa 1
46 | Ilonucaxapuapl. Kpaxman 1
47 Iemmonosa 1
48 | IloBTOpHBII MHCTpYKTaX 1O T/0 [IpakTHyeckas 1
pabota Ne5 «PemreHne sSKkCiepruMEHTATBHBIX 3a7a4
Ha TIOJTyYSHHE U PACTIO3HABAHKUE OPTaHUYECKHIX
BEIIECTBY
49 | Ob6obmaromuil ypok no TeMme «YTIIeBOIb» 1
50 AMMHBI 1 bubnnoreka
ITOK https://myschool.edu.ru/
51 AMUHOKHUCIOTBI 1
52 | benku 1
53 AzoTcoaeprKalue reTeporuKINIECKIE 1
COCJIMHEHUS
o4 HyxkiienHOBBIE KHCIIOTHI 1
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55 XWUMUS U 3J0POBbE YEIOBEKA 1

56 O6o00maromuii ypok 1mo teme «A30TcoepiKalimue 1
OpPraHMYECKHUE COCTUHEHHS

57 | KontpoubHas padora Ne3 no temam 1
«¥YrneBoab», «A30TcofepxKaliue opraHuuecKue
COCIIMHEHUSI»

58 | Anamms k/p. CUHTETHYECKHE TIOJTMMEPHI 1 brbmnorexa

IIOK https://myschool.edu.ru/

59 | KonaeHcannoHnHble noauMepsl. [leHomnacTtel 1

60 | HatypanpHbIi Kaydyk 1

61 CHHTeTHYECKHE KayqyKH 1

62 | CuHTeTnuecKkue BOJOKHA 1

63 | IloBTOpHBIH HHCTpYKTaX 10 T/0 [IpakTHueckas 1
pabota Ne6 «Pacno3HaBaHue miacTMacc u
BOJIOKOH»

64 | OpraHnnueckas XMMUsl, Y€JIOBEK U MIPUPOJIA. 1

65 O060061manmui ypok mo Teme « XuMus 1
TIOJTIMEPOBY

66 | Mrorosslii ypok no Kypcy xumuu 10 kmacca 1

67 [ToBTOpeHme n 0600IIEHNE U3YIEHHOTO 1
MaTtepuana

68 | IloBTOpeHue u 06001IeHIE H3YYCHHOTO 1

MaTtcpurajia
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Kanengapno — temaTuyeckoe njanuposanue 11 kiacc

Tema ypoka

KonmuectBo yacoB

Bce
ro

KoHntpous-
HBIC
paboThl

IIpakTnuec-
K1e paboThl

Harta

DNEeKTpOHHBIE
(uncpoBsie)
o0paszoBaTebHBIC

pecypchl

BBoniHBII HHCTpYKTaX 10 T/0.. Xumudeckuit
ayieMeHT. M30TOTEI. HpOCTBI € U CJIOKHBIC BCIICCTBA.

Bubmmoreka
IIOK https://myschool.edu.ru/

IlepBuuHbIil MHCTpYKTaxX. [lepuoanueckuil 3aK0H
HA.N. MengeneeBa. CTpoeHHE SIECKTPOHHBIX
000JI0YEK aTOMOB XMMUYECKHX AJIEMEHTOB MaJIbIX
MIEPUOJIOB

https://academy-
content.apkpro.ru/lesson/c935

a58c-ab0e-4¢59-9dcf-
20517ae4b52e

CtpoeHue 9JIEKTPOHHBIX  000JIOYEK aTOMOB
XUMHYECKHUX DJIEMEHTOB OOJIBIIINX IEproaoB

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
XUMHYECKHUX 3JIEMEHTOB OOJIBIINX MEPHOJIOB
Kopomxuii u onunnwiii sapuanmol mabauywl
XUMUYECKUX 2]IeMEHMO8.

[Tonoxenue B I[ICXD Bogoposa, JAHTAHOUIOB,
AKTHHOMJIOB M MCKYCCTBCHHO IOJyUYECHHBIX
3JIEMEHTOB

BanentHocTh. BajeHnTHBIC BO3MOXXHOCTH U
PasMEPbl AaTOMOB XUMHUUYCCKUX JJICMCHTOB.

Pemienue pacueTHbIx 3a1a4. Berunciaenue maccsl,

o0beMa WK KOJIMYECTBA BEIIECTBA 10 U3BECTHOM

Macce, 00beMy WU KOJIMYECTBY BEIIECTBA OJJHOTO
U3 BCTYNMBIIKX B PEAKLIUIO WU MOTYYUBIIUXCS B
pe3ynbTaTe peakiuu

Oo6o0maromuit ypok o Teme

Busr 1 MexaHu3Mbl 00pa30BaHUS XUMUYECKOM
cBs3U. MloHHAas 1 KOBaJIEHTHAS CBA3b

bubnroreka
LIOK https://myschool.edu.ru/

10

Merannudeckas u BOJOpOaHAas CBA3b

11

Turnbl KPpUCTAJUNIMYCCKHX PCIICTOK U CBOMCTBA
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BCIICCTB

12 | JlucriepcHbBIE CUCTEMBI 1
13 MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA 1 Bubmiorexa
ITOK https://myschool.edu.ru/

14 | Pemenue 3a/1a4 ¢ UCMOJIb30BAHUEM TTOHATHUS 1

«MaccoBast J0Js»
15 O6o0matomuii ypok 1mo teme «CTpoeHue 1

BEIIECTBAY
16 | KonTpoabHas padora Ne 1. [leprnogmueckuii 1

3aKOH U CTPOCHHE BEIEeCTBA
17 CymHOCTh U KJacCU(UKAIMSI XUMUIECKIX 1 Bubmiorexa

peaKiii ITOK https://myschool.edu.ru/
18 | Knaccudukanus XUMHIECKAX peaKinui 1
19 OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIINU 1
20 | CKOpOCTh XMUMHYECKUX pEaKIuii. 3aKOH 1

JICUCTBYIOIIMX MaccC.
21 CkopocTh XUMHUYECKUX peakuuid. KaTtanus u 1

KaTaau3arop
22 | Ilotopuslif uHcTpykTaXx 1o Th. [IpakTuyeckas 1

pabora Nel «BnusiHue paznuuHbIX (akTOpoB Ha

CKOPOCTh XUMHUYECKUX PEAKITUI
23 | Xumunueckoe paBHoBecue. [Ipunnun Jle-1llarense 1
24 | Ypok-ynpakHEeHHE 1
25 DnexrponuTnyeckas qucconuarysi. CUibHBIC U 1 Bubmiorexa

C1aGbIe STEKTPONHTHL LIOK https://myschool.edu.ru/
26 Cpena BoaHbIX pacTBOpoB. BonopoiHblit 1

nokazatens (pH)
27 Peakiun monHoro oomMeHa 1
28 | Peakumu MOHHOTO OOMEHa 1
29 IM'uaponu3 opraHUYeCKUX COCTMHEHHUH 1 Bu6morexa

ITOK https://myschool.edu.ru/

30 ['maponu3 HeopraHUYECKUX COCTMHEHUM 1
31 | DnexTpoan3 pacTBOPOB U PACIJIABOB COJICH 1
32 | DieKTposn3 pacCTBOPOB U PACIIIABOB COJICH 1
33 | Ob6oOuIeHNE U TOBTOPEHUE H3YYEHHOTO 1

MaTcpuraia. Pemenue 3anau
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34 KonTpoabHas padora Ne 2. «Xumuueckue 1
peaKIm»

35 | OOmiast xapakTepUCTHKA METAJIJIOB 1 Bubamorexa

ITOK https://myschool.edu.ru/

36 | XuMudeckue CBOMCTBA METAJIOB 1

37 OO6mme crocoObl MOTYYSHUST METAIOB 1

38 | [lonsTue o koppo3uu MeTauioB. CiocoObI 1
3aLIUTHI OT KOPPO3HH

39 | Pacuérsl Mmacchl (00bEMa, KOJTMUECTBA BEIIECTBA) 1
MIPOJYKTOB PEAKINH, €CIIH OHO U3 BEIIECTB
UMEeT IPUMECH.

40 | Merarsl rnaBHbIX oarpymni (A-rpymm) [ICXD 1 brbmnorexa

TIOK https://myschool.edu.ru/

41 | Amomunuit 1

42 | Metamisl no6ouHsIx noxarpymni (b-rpymm) 1
[ICXD3(menp)

43 | Metamtsl mo6ounbIx noarpymi (b-rpymm) IICX5 1
( IIMHK)

44 | O630p MeTaIIIOB TOOOYHBIX MOATPYIIIL 1 Bubanorexa
MEePUOINYECKON CUCTEMbI XUMUYECKUX TIEMEHTOB LOK https://myschool.edu.r/
(xpom)

45 | O630p MeTaII0B TOOOYHBIX TOATPYIIIL 1
MEePUOINYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB
( xene3o0)

46 | CrutaBbl METaJJIOB. 1

47 OKcHIbI M THIPOKCUIBI METAJIIIOB 1

48 | [loBropHsIit nHCTpYKTaX 1Mo Th IlpakTrueckas 1
pabota Ne2 «DkcriepuMeHTaIbHOE pelIeHUe 3a/1a4
1o TeMe «MeTaibl JIaBHBIX MOATPYII

49 | [ToBropHbIit nHCTpYKTaX 1Mo Th IIpakTrueckas 1
pabota Ne3 «DkcrepuMeHTaIbHOE PEIICHUE 3a/1a4
1o TeMe «MeTauibl MOOOYHBIX MOATPYII

50 | O0oOuIeHre 1 TOBTOPEHUE U3YUEHHOTO 1
MaTepuaa

51 | Kourpoabhas padora Ne 3. «MeTamibiy 1

52 | XuMuuecKue 3JIeMEHTHl — HeMeTaJuibl. CTpoeHue 1 brbmmorexa

ITOK https://myschool.edu.ru/
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1 (pu3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJLIOB

53 | XuMuYecKue 3IeMEHThI — HeMETaJlTbI. 1
XHUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETaJJIOB
54 | BogopoaHbie COeMHEHNUSI HEMETAJIIOB 1
55 | OKcuibl HEMETAJIOB 1
56 Kucnopocomepxarye KHCIOTHI 1
57 | OkucnuTeNnbHbIE CBOWCTBA a30THOW U CEPHOIT 1
KHCJIOT
58 | IloBropHuslit nHCcTpyKTaXxk o Th IIpakTrueckas 1
pabota No4 «DKCIepuMEHTaIbHOE PEIISHUE 3a/1a4
1o reme «Hemeraisl »
59 | KourpoabHas padora Ne 4 «Hemerayuis 1
60 | I'eHeTnyeckas CBs3b HEOPTaHUYECKUX BEIIECTB 1
61 | I'eHeTndeckas CBS3b HEOPTAHUYECKUX U 1
OpPraHMYeCKHUX BEIIECTB
62 Poinbs xuMun B 00eCIeUeHUN SKOJIOTHUYCCKOM, 1 bubsnorexa
SHEPreTUYeCKON U MUILEBOI 0e30MacHOCTH, LIOK https://myschool.edu.ru/
Pa3BUTHH MEIULIMHBI
63 | BelTOBasg XMMHUYecKast [PaMOTHOCTb 1
64 | Xumudeckas MpOMBIIIICHHOCTh U OKPYXKaroIast 1
cpena
65 | XuMus 1 310pOBbE YeJIOBEKa 1
66 | YenoBek B MUpE BEIIECTB M MAaTEpUAIIOB 1
67 | OGo01IeHne 1 MOBTOPEHUE U3YUYEHHOTO 1
Martepuasa
68 | O0oOmieHne W  TIOBTOPEHHWE  HM3YyYEHHOTO 1

Marepuaia
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Onucanue yueoH0-memoouuecKozo u MamepuaibHo-mexHu4ecKo2o obecneyeHus
obpazoseamenvhozo npoyecca

CIHCOK JIMTEPATYPHI JJISl VUAIHXCS
Pynzutuc I'.E., ®enpaman @.I'. Xumus 10 knacc. M.: [Ipocsemnienue, 2014 r.
2. Pynsutuc I'.E., ®enpaman @.I'. Xumus 11 kimace. M.: [lpocsemienne, 2014 1.

=

CnucoK JINTepaTypbl JIsl YVUUTEsI

Mapmanosa I'. JI.: «COopHUK aBTOPCKHX 3a7a4 o xumun. 8—11 kmacce», u3a. BAKO, 2017 r.

2. N.T. Xomuenko : «COOpHUK 33729 ¥ YIPAKHEHUH 110 XUMHH TSI CpeaHel mKoiIb - M., HoBast
BouiHa, 2017r.

3. EI'D —2022. Xumusi: TUTIOBBIE K3aMEHAITMOHHBIC BAPUAHTHI.

=

Humepnem-mamepuanvi
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Tog6opka HHTEpHET-MaTEPHAIOB IS
YUHUTEIEH.
http://www.l-micro.ru/index.php?kabinet=3. Mudopmanus o mKkoIp-HOM 000PYIOBAHUY.
http://www.ceti.ur.ru Caiit IleHTpa 35K0J0THYECKOro 00yUeHUs ¥ HHPOPMAIIHH.
http://school-collection.edu.ru Exunas xomtekius udpoBbix 00pa30BaTeIbHBIX PECYPCOB.
http://www.ravnovesie.com, www.salebook.ru O6yuatomrue kypchl «Baiir perneTurop.
http://v.SCHOOL.ru bubimoreka 3JIeKTPOHHBIX HATJISAHBIX TTOCOOHIA.
IIOK https://myschool.edu.ru/
Mamepuanvho-mexnuueckoe obecneyenue 00pazoeamenbHozo npoyecca

1. KowmmbtoTep, IPOSKTOp MyJIbTHMEINA, IPUHTEP

2. OO6opynoBaHHe IJis IPOBEACHUS MPAKTHUECKUX padoT

- n1abopaTopHbIi mTaTuB (151IT)

- ITaTuB st TpoOupoB (15 mT)

- IPOOUPKHU

-criupTOBKH (12 1)

- 32)KHM, IITIATEIh, IPOOKa C ra300TBOTHOM TPYOKOM, IepKaTelb Iy MpoOUpoK (151iT)

- K0J10b1 (1511T)

- XUMUYECKHH cTakaH (15 mr)

- XMMHUecKast BopoHKa (15m1T)

- (hapdopossie yameyku (10 mT)

- PeaKTHBBI

3. lllapocTep:kHEBbIE MOJIEITN OPraHUYECKHUX BEIICCTB

4. Ilepuoanveckas Tadauia xumMuaeckux 3meMenToB J1. Y. MenneneeBa tabiuia
pPacTBOPUMOCTH KHCJIOT, OCHOBaHHH, COJIEH B BO/IC
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