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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o0I1iero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DenepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TONOXKeHU «CTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oOwiel crpateruy 00y4yeHus, BOCIUTAaHUS U Pa3BUTHUS OOy4YarOIIMXCS CPECTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMs, pe3yJdbTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aemMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH I[IEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB IIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KyJIbTYpHhI
YeloBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHEer0 00IIero o0pa3oBaHUsl Cpe/CTBaMU y4EOHOTO
npeaMera «XUMHUSD», COJIEp)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme MO XMMHUU € YYETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW KU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlmx 1efled W TMPUHINIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AIMM, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOMW BKJIaJl B (POPMHUPOBAHUE PAIIMOHATIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHHUSI.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM C OOMIMMHU MENSIMH W TMPUHIUIAMU CPEIHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLKUYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMa — ripeAMeTa  «XHUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xuMmus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIOTCS OCHOBBI 0A30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIIOUEHHEM 3HAHMH W3 OO0Ield XMMHH) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3yYCHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYEHHI0 ydyeOHOro Marepuajia U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUyYeCKHX
COCIMHEHUH, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuH BemecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKOd XUMHM IOJY4YarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
NPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX MMPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OI1Iero oOpa3oBaHUs
TEOPETUYECKH MaTepuan | (AKTOJOTMUYECKHE CBEIEHHUS O BEIIeCTBaXx U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas



XUMUS» OOYyJaronuMCcsl MPEAOCTABISICTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 0OBACHSIONMICH U MPOTHO3UPYIOIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMCHCHHUM, a TAKKE O XUMHUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus JomoyiHseTcs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUNA U TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHYECKOU
JESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBEIITYCKHUKY OPHEHTHPOBATHCS B OOMIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpMALUIO U
NPUMEHATh €€ A TIONOJHEHUS 3HAHWH, peNIeHUS WHTCIUICKTYalbHBIX |
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/lad. B 11e1oM cojepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSI MHUPOBO33PEHUYECKONM OCHOBBI JUISI TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOro MHupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SBICHUNA IMyTEM OSKCIEPUMEHTa U
peIICHUS TMPOTHBOPEYM MEXKTy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJIOTHUUECKUX Tpodiem, a
TakKe MpoOeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
oOy4Jaromuxcsi MPUHATHIE NPOrpaMMON MO XUMHUU TOAXOAbl K OMNPEICIICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUSI OTIbITA TPAKTUYECKON
U HCCIEN0BATEIbCKONU AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE cpeiHero odiero o0pa3oBaHusi, P ONPEICICHUN
COJICPKATEJIbHOM XapaKTepUCTUKU I1IeJIeH M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTETIICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU



JIESITEIBHOCTH YeJIOBEeKa U KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOHM KynbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXOJ K ONpPENENICHUIO LeNed U3ydeHUs
MpeMETa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TVIABHBIMH IIEJISIMU U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KAk  BaKHEHIIICH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOM U MOBCEAHEBHOMN KU3HM;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro oOpaIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, comeprkaTenbHas XapaKTepUCTHKA IIeNiel M 3a/1a4 W3YYCHHUS
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MpeArnoYTeHHE
NPAKTUYECKOM KOMIIOHEHTE COJep)KaHus OOydyeHHus, OPHEHTUPOBAHHOM Ha
HOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alliy, BIIAJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMHU aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHHUS UX B PEAIbHOW >KU3HU
JUTS PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3THUM mpu W3YYEHHH TMpeaMeTa «XUMHS) TOMHHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 3391, KaK:

ajanTamnys 00yJarolmuxcsi K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOyYarOUIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeSATeILHOCTH: PEIIeHHs MpoOJieM, MOMCcKa, aHaIn3a U 00padoTKu MH(POPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT



BaXHOE MECTO B T[IO3HAHUU XHUMHH, a TaKXkKe [JIsI OLEHKU C TO3MIHMA
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOIAHYIO CPENLY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIC TEXHOJOTUH JJIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHSI, HAOII0IaTEIBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBhIE 0COOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHUPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcst YOEeXIEHHOCTH B TyMaHUCTUYECKON
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaAHUS, TIOTIOIHEHUSI YHEPTETUIECKIUX PECYPCOB U
COXPAaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XHUMUS»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHOUN obmacTu «EctecTBeHHO-HAy4YHBIE
IPEIMETHD.

OO11ee uncIo 4acoB, OTBEAEHHBIX JIJISl M3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocTaBiseT 68 dacos: B 10 kiracce — 34 gaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT oprannyeckoi XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBienue o kiaccu(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C 00pa3uaMy OPraHWYeCKHX BEIIECTB M MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMHMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
[IpU HarpeBaHuu (IJI1aBJIeHHEe, OOYTJIMBAaHUE U TOPEHUE).

Yriesoaopoabl

ATKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMHA psa. MeraH W 3TaH —
OpocTeiiline NpPEeACTaBUTENN aJKaHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakiuu 3amelieHus] U TOpPEHUs), HAxXOXIEHUE B TMPUPOJE, MOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA Psll. DTUIEH U MPOMUIIEH —
OpocTeiiline NpPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMH, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIIEH
— TPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKUE U
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTC€HUPOBAHUS, TUIPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocra, crpoeHue, (puU3NYECKUE U XMMHUYECKHE CBOWMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomyon:



cocmae, cmpoeHue, pusuueckue U  XuMuyeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMYeckass CBsSI3b MEXKIYy YIVIEBOJOPOAAMH, NPHUHAJICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Tra3 W NONMYTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KATAIUTUYECKHi ), muposn3. I[IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMAacC, KaydyKOB M PE3UHBI, KOJUIEKIUH
«Hedpte» m  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranaieckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON MW 3TaHOJ: CTPOEHHUE,
dbuznyeckue M XUMHUUYECKHME CBOMCTBA (peakiuud C AaKTUBHBIMU METAJLJIaMH,
raJloreHOBOJIOPOJIaMU, TOpPEHHE), NpUMEHEHUE. BOJIOpOJHBIE CBS3U MEXIY
MOJIEKyJIaMU CIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroatoMHble  COUPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
dbuznUeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre riaunepruHa u STUIECHTJIMKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpneruibl U Kemouwvl. DopMmanbleru, aneTanbAETHN:  CTPOECHUE,
bu3nUeckue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIINH), OJYyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeJebHBICE KApOOHOBBIE KHUCIOTH.. MypaBbUHAS W
YKCYCHAasi KUCJIOTHI: CTpOoeHHUE, (U3UYECKHEe U XMMHUYECKHE CBOWCTBaA (CBOMCTBa,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue u NpuMEeHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTENIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJTM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHUCTBHE.



Crnoxuple >QHUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.

VYrineBoabl:  cocraB, KilacCUQUKanus — YIJIeBOAOB  (MOHO-, JHU- W
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJICKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(Il), okucnenne ammmuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, NMPUMEHEHUE,
ounonoruueckas poib. @otocunTe3. OpykTo3a Kak U30MeEP INIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHele nmosuMepbl. CTpoeHue KpaxMalia H
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
IIPOBEICHHE, HAOJIOJICHHE W ONHCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
runpokcuiom meau(ll)), anpaernoB (OKUCIIEHHE aMMHAYHBIM PAacTBOPOM OKCHJIa
cepeopa(l) u runpoxcumom wmemu(ll), B3aumopeicTBHE Kpaxmalia € HOJOM),
IIPOBEICHHE MMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkanye OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusmnueckue
Y XUMUYECKHE CBOWCTBA aMUHOKHMCIIOT (Ha MpuMepe IimuuHa). buosornueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, IeHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsS BEIIECTB M WX IPEBPAILCHMIA:
HAOJII0/ICHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHuM, IBETHbIE pEaKLUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEAHSIS MOJICKYJIIpHas
mMacca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.



OKCIEPUMEHTANIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX IPEBpPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanunst MEXIPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U MOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LUKIIA.

OO11e ecTeCTBEHHO-HAYYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMuYHOCTb, HAOII0IEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®duznka: MmaTepus, OdHEprus, Macca, aTroM, OJJEKTPOH, MOJIEeKyJa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBbIE BellecTBa (OENKH, YTJIEBOIBI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYeCKHil 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/iesieHus 3JIEKTPOHOB MO OpOUTaIsIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

ITepuonnueckui 3akoH u Ilepuoanueckas cucreMa XUMMHUYECKUX IJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOIUYECKOTO 3aKoHA U [lepuoandeckoil cucTeMbl
xumudeckux snemeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX BJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM H TEpUOjaM.
3Ha4YeHue MepruoANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.



CrpoeHue BelmiecTBa. XUMUYECKas CBs3b. BHAbl XMMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHas W MOJSpHAsl, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsil). Bomopomnas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUsA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[loHaTne O aucnepcHbIX cucrteMax. VICTHHHBIE M KOJUIOWJIHBIE PAcCTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenknatypa
HEOPraHWYECKHX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peakuud. Kimaccupukanuss — XMMHYECKMX — peakluil B
HEOPraHMYECKOW M OPraHUYE€CKOW XWMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciladble 3neKkTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaAIbHas, IEJTOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HMX IPEBPALICHUN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XuMuIeckux siaeMentos 1. U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaln3aTOPA, OMPENEIICHUE CPENBl PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PpEAaKUMH HOHHOrO OOMeHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUM.

PacuérHble 3anaumn.

Pacu€éTtel 1O ypaBHEHMSIM XHMMHUYECKHMX pPEakUuWid, B TOM YHCIIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumust

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOEHHS aTOMOB.



@du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COCAUHEHHUI).

[IpyMeHeHnE Ba)XHENIIMX HEMETAIIOB U KX COCUHEHHU.

Meramnel. Ilonoxenne meramnoB B [leproanueckoi cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mme gusnyeckue cBoicTBa MetayuioB. CIuiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUAN PsiJT HATIPSYKEHUI METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 0O0pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJICHUE W OIKCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUJIA ATIOMUHHUSA C PACTBOPaAMHU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BellecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILLIECTB UMEECT MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMum B oOecCrieYeHUHM SKOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB U MAaTEpUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHbIE MAaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbIC
yaoOpeHus.

XuMHSIT U 3I0POBBE YEIIOBEKA: MPaBUJIa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.



Peanuzamusi MEXIpeAMETHBIX CBSi3ed MNpU  M3yYeHUH oOmed u
HEOpraHu4yeckoil xumuu B 11 Kitacce oCyIIeCcTBISETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX [MOHATHM, TaK ¥ MOHITHH, SBIAIOIINUXCS
CUCTEMHBIMHU JIJIS1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, SBICHHE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHMS], CKOPOCTb.

buonorus: kieTka, oOpraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypcBl.

TexHonorus: XMMHUYECKasi NMPOMBIIIIEHHOCTb, METAJUTyprusi, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SAMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHX IpenapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUSA
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W TPEAMETHBIM). HaydHO-MeTOmuYecKkol OCHOBOW s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOIXOI.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIM4KME MOTUBAIIMK K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMKI 0a30BON HAYKH XUMUHU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEILHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAaHOBKAMH, MPUCYIIMMH IIEITOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYHE MTPABOCO3HAHUS IKOJOTHICCKON KYJIBbTYPhl U CIIOCOOHOCTH CTaBUTH
1[EJIN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHHUS TMpeAMeTa «XHUMHS» JTOCTHTAIOTCS B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COLIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TIOBEJEHHUSA,  CIOCOOCTBYIOIIUMH  TpoIleccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
o0yyJarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
cOpPMHPOBAHHOCTh OTBITa ITO3HABATEILHOW M TPAKTHYECKON JIEITEIbHOCTH
OOy4JaromIMXcs M0 peaau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
JacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOIOPSJIKY;



MPEJCTABICHUS O COLUMAIBHBIX HOpPMax M MpaBWiIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIEATENIbHOCTH TIPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHAIN3E PA3IUIHBIX BUIOB YICOHOU ACITEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUI0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B 00OJACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHHUS HAyKU €CTh PE3yibTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIMIEM
aHanu3e UH(POpPMAIMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0poBOTO U Oe3omacHoro olpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTHM TPaBWI WHAMBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOMIUX 37I0POBBIO M KU3HU JIFOICH;

OCO3HAHUSI TOCJICICTBUN W HEMPHUATHUS BPEAHBIX MPHUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHUKATUBHONW  KOMIETEHTHOCTH B  Y4eOHO-HCCIIEOBATEIHCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTUYECKUX 3a7ad
COI[MAILHOM HAIMPABIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI TI0 XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U PE3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun U pean3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE MMPUPOTHOU U COLIMATIBHOW CPEIb;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pELICHUSI BOMPOCOB PAlMOHAIIBHOTO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
MPUPOIHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4yusl Pa3BUTOr0 3KOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUUYECKON KYJIbTYpHI,
onbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMHUpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBIeHus] 00 OKPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYphI, PEIICHUU TI00aTbHBIX TTPOOIEM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKOM O€30I1aCHOCTH, B Pa3BUTUH MEIULMHBI, OOECIEUYEHUU YCIIOBUHI
YCIEIHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HHM KaXKIOro 4iEHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJXYYECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHWS s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NMpodhecCuOoHaTbHON

JESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBble Ui (OPMUPOBAHMS  MHUPOBO33pPEHUS  OOyYarommxcs
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CcHeUU(PUKy METOJ0B IO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOTI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIE,
PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (GyHKUIHOHATBHOU
IPAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00yJaromnxcs;

CIIOCOOHOCTD oOy4aronmxcs UCII0JIb30BaTh OCBOCHHbIE
MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEPCAIbHBbIC y4COHBIC
JICUCTBHS B IO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

MeranpeaMeTHbIE PE3YNbTAThl OTPAXKAIOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICVCTBHSIMH.



OBJaanenne YHHBEpPCATbHBIMHA yueOHbIMU NMO3HABATEJIbHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOrH4YecKmne JelcTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BHIOMpATh OCHOBAaHUSI M KPUTEPUU HJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS VISl BBISBICHUS XapaKTEPHBIX
MIPY3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMIA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEICHUSA
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0OBaAHU,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY



MOMCKY METOJIOB pELICHUS MPAKTUYECKUX 3a/]a4, MNPUMEHEHHUIO pPa3IMYHBIX
METO/I0B [TO3HAHMSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMYyJSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHWsA, CIPAaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIUIO PA3TUYHBIX BHIOB U (HOpM
peICTaBICHHUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTH;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3MUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlMU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a7ay
OTpeENEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHH U Pa3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: MNpUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JAelCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOI TeMbl B XOJ€E Maaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJEeH, (GOPMYyJIHpPOBAThb CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3CHTalUeil pe3yJbTaTOB MO3HABATEIbHON JESTEIBbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekTa u (hopMyJaupoBaTh BbIBOIbI
M0 Pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHMS IMO3UIIMA B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

OgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO
JeSTENIbHOCTD, oOmpezensas e€ e W 3aJadd, KOHTPOJUPOBaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii  ajiroput™m ACHCTBUN mNpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ deKTUBHBIN Ccrnoco0 HMX pemeHuss ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUH O
BEIECTBaX U XUMUYECKUX PEaKIUsX;



OCYHICCTBJIATL CAMOKOHTPOJIb CBOEH ACATCIBbHOCTH HAa OCHOBC CaMOaHaJIn3a
H CaMOOILCHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

[IpenMeTHbIE pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHUUYECKUWA DJIEMEHT, aToM, DJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIJIEPOJHBIN CKeleT, (YHKIMOHAJIbHAS TpYIINa,
panuKan, U30MepHsi, U30MEPhI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCJIOPOA, U a30TCOJEpKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3akoH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUU BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPAIICHUN OPTaHUYECKUX COSIUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMya OpraHMYECKMX BEIIECTB W ypaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIEM MOJIEKYJl OPraHUYECKHX BEIIECTB ISl WIUIFOCTPALUU X
XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAIC)KHOCTh W3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOI M a30TCOIEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA IIO
cucremarnueckoi HomeHkiarype (IUPAC), a Takke nmpuUBOIUTH TpUBHUATLHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, alETUJICH,
ATWJICHTJINKONb, TJHIEPUH, (eHoN, (HOopMaTbIeTH, aleTalbIeTHa, MypaBbUHAS
KHUCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

cOPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATaHOJ, STUJICHIJIUKOJIb,
TIUIEpUH, (EHOJ, aleTalbACeTu]l, MypaBbUHAsT M YKCyCHasi KHCJIOTBHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHUN TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTpaBUJIa MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOPYIOBAaHHMEM, a TaKXKe MpaBWIa OOpaIleHUs C



BEII[ECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMHU IO BBIMOJHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEBPAILEHUS OPTraHUYECKUX BEIIECTB MPU HATPEBAHUHU, MMOTYUEHUE
TWIEHA M W3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE pPEAKUWU OPraHUuYeCKHX
BEILIECTB, JICHATypalusi OCJIIKOB NpPU HArpeBaHUU, I[BETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBMHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uH(popmanuu, IHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TpaBUJia  AKOJOTHYECKHU
1[e71Ieco00pa3HOTO TOBEJCHUSI B OBITY W TPYIOBOM JAEATEILHOCTH B LEJSX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MBI OINPEIACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMAsi cMbica Tokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBUIEHUSI W TNPEJOTBPAICHHUS HMX BPEAHOTO BO3JACHCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbS: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CHENBIX M CHA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. Bpaiinsa ns 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIas W HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  NPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUMU SIBJIICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHOM

cpene;



BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMH, KOTOpAass  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMUYECKUM AJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJICHTHAs, MOHHAS, METAUTMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUMNBl XUMHYECKHX  PpPEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JTUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUUYECKOE PaBHOBECHE); TEOPUU W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS dHEPTrUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM MCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE TMPU3HAKU TOHSITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IOHSITHUS IIPU
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALLCHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUUYECKYI0 CHUMBOJIUKY JIJIsI
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii ra3, YIJEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUThEBAS COJIA, MUPUT U IPYTHEC);

c(hOpPMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAS, METAJNINYECKasi, BOJOPO/IHAS) B COCTUHEHUAX, TUIT
KPUCTAUTMYECKON pelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJJTMYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MIPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAeNEHHOMY KIaccy/Tpymie
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC]I TIEPUOANUECKOT0 3aKoHa /JI.
N. MenaeneeBa u I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

chOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIECKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 14 mnepuonoB Ilepuonnueckoil cucTeMbl



xumuyeckux anemeHToB J[. M. MenneneeBa, ucnosb3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoAam u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menpeneena;

c(OpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIY HEOPraHU4YEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATH XUMHUYECKUE PEAKIUU IO
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBY pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peakliy, y4aCTHIO KaTajanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUU COCTaBJISITh YPaBHEHHUS DPEAKUUU pPA3THUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMii HOHHOTO OOMEHA, YYUThIBas
YCJIOBUSL, TPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHIA;

chOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJTBEPKIAIOIIIE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM MMYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPraHUYECKUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHM  PACKpbhIBaTh CYLIIHOCTb  OKHCIIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATHUX PEaKIUM;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aenicteus (nmpunuui Jle [larenne);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMUYECKHE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaK)Xe CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOIIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUNA Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBWiia OOpaIeHus: C



BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBINOJIHEHUIO JaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHUI IJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUHN
HKCIEPUMEHT (pa3yIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTajlu3aropa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaklvy,
peaKuu MOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cynbdar-, kapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamsl» U «HemeTtannsl») B COOTBETCTBHM C IpaBUJIAMU TEXHUKU
0€e301acHOCTH IpU OOpalllEeHNH C BELIECTBAMH U JIaOOpAaTOPHBIM 00OpPYIOBaHUEM,
OPEJICTaBISATh pPE3yJIbTaThl XUMHUYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUHil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUH KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOMU
KOMMYHHUKaIuu, UHTEpHET U 1pyrux);

C(OPMUPOBAHHOCTh ~ YMEHHUW  COONIOATh  TpaBWUiIa  KOJOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3/CHCTBUS HA )KUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mHpuMepax CcHocoObl yMEHBIIEHUS H
MPEeIOTBPAIICHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

bopmyi.
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo 4yacoB
JJIeKTPOHHbIE
K Jlara o
OHTPOJIb uudposbie
Tema YpoOKa Bce p HpaKTquc H3y4eH
HbIE o0pa3oBaTesibH
ro KHe padoTpl | Hs

n padoTbI ble pecypchl

[IpenMeTr opraHu4YecKoi XUMUH,
e BO3HUKHOBEHHE, Pa3BUTHE U 1
3HaYCHHE

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUN A.
M. bytiepoBa, €€ OCHOBHbIE
MOJIOKEHUS

IIpencraBnenue o
KJIacCU(UKALUU OpraHUYEeCKHX
BelecTs. Homenkiarypa

1
(cucremaTuyeckas) u
TPUBUAIbHBIE HA3BAHUS
OpPTraHWYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE, ]

TOMOJIOTUYECKHUI paa




Mertan u 3TaH — npocTeuime
MIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPONUJIEH —
IIPOCTEUIINE MTPEACTABUTENN
AJIKEHOB

[IpakTrueckas padora Ne 1.
«Ilonydenue sTuneHa u
U3Y4YEHHUE €TI0 CBOUCTB)

Anxanuensl. byranuen-1,3 u
meTmiOytaguen-1,3. [Tonyuenune
CUHTETHUYECKOT0 KayyyKa U
pE3UHBI

AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUIA
psA. AueTuineH — npocTeHInm
IIPEJICTaBUTEND aJIKNHOB

Breruncienus no ypaBHeHUIO
XAMHYECKON peaKkuu




ApeHbl: O€H30J1 ¥ TOTYOIL.
TokcHUYHOCTH apeHOB

I'eneTnueckas CBA3b
YIJIEBOAOPOJOB,
MPUHAJICKAIUX K Pa3TUYHBIM
KJaccaM

[IpuponHbIe HCTOUHUKHU
YIJIEBOIOPOAOB: IPUPOAHBIN T'a3
U MONyTHBIE HE(TAHBIE Ta3bl,
He(QTb U IPOIYKTHI €€
nepepaboTKu

[TpupoaHbIe HCTOYHUKH
YIJI€BOAOPOAOB: IPUPOAHBIH ra3
Y TIONTyTHBIE HEPTSHbBIE Ta3bl,
He(Th U MPOIYKTHI €€
nepepadboTKu

KonTponbnas pabota no
pazaeny «YTieBOAOPOIbI»

IIpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOII.
Bonopoanas cBs3b

MHOroaToMHbI€ CIIUPTHI:
STUJIEHTJINKOJIb U TJINLEPUH




DeHouI: CTPOEHUE MOJIEKYJIBI,
¢u3nveckrue 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHHUE

Anpaeruapl: GopMaIbIACTHI U
areTajbpIerua. AIeToH

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAas U YKCYCHas

[TpakTuueckas paborta No 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBD»

CTCapI/IHOBaH K OJICMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHUCJIOT

MpbL1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE NEUCTBUE

CrnosxHble 3(Upsl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MapoJIn3 CI0KHBIX

3pupoB




JXKupsl: TuApPONN3, TPUMEHEHNE,
Ouoaoruueckas poJib KUpPOB

YTneBoabl: COCTaB,
knaccudukanus. Baxneimme
MPEJICTAaBUTEIN: TJII0KO03a,
dpykTO3a, caxapo3a

KanMaJ'I H OCIK0JI03a KaK
IMPUPOAHLIC ITOJIUMEPDLI

KonTtponpsHas pabora o
paszaeny
«Kucnopoaconepxaine
OpPraHUYECKUEe COeAUHEHUY/
Bcepoccuiickas npoBepoyHas
pabota

OO61as xapakTepuCTHKa
A30TCOEPIKAIIUX OPTaHUIECKUX
coeauHenuit / Beepoccuiickas
npoBepoyHas paboTa

AMMHBI: METHJIAMHAH U aHWJINH




AMUHOKHCIIOTHI KaK
am(oTepHbIe OPraHuIeCKUe
COEIMHEHUS, UX OMOJIOrMYECKOe

3

) sgaueHue. [lentuael. benku kak 1
MIPUPOTHBIC
BBICOKOMOJICKYJISIPHBIC
COEIUHEHUS

3 OCHOBHBIE TTOHATHSA XUMUH

3 BBICOKOMOJIEKYJISIPHBIX 1
COCIMHEHUN
OCHOBHBIE METOOBI CHHTE3A

3 | BBICOKOMOJEKYISIPHBIX |

4 | coemunenunii. [Inacrmaccer,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34
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11 KJIACC

J

Tema ypoka

KoauuecTBO 4acoB

Bce
ro

KonTpoa
bHbIE
padoThI

pakTnue
cCKHe
padoThI

Jara
usyude
HUS

DJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
Hble pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs! KOH(PUTYpaLKsi aTOMOB

[Tepuoanueckuii 3aK0H n
[Tepuoaunueckas cucTeMa XUMUYECKUX
anemenToB /I. 1. Menneneena, ux
CBS3b C COBPEMEHHOU TEOpHUE
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX DJIEMEHTOB U UX
COEIMHEHUH 10 TPYIIaM U IEPUOAAM.
3HaueHue MePUOINIECKOro 3aKOHA U

CUCTEMBI XUMHWUYCCKHUX 3JICMCHTOB I[I/I

MenieneeBa B pa3BUTHU HAyKU

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIbl; MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cea3b




BaneHTHOCTD.
DNEeKTpOoOTpULIATeNbHOCTh. CTENEeHb
OKHCIIeHUs. BemecTsa MOJIEKYIISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUSA

[TonsaTHE O AMCIEPCHBIX CUCTEMAX.
HctunHbIe U KOJIOUHBIE PACTBOPHI.
MaccoBas 1015 BEIIECTBA B PACTBOPE

Knaccudukanus 1 HOMEHKIATypa
HCOPTaHUYCCKUX COCI{I/IHCHI/Iﬁ.
I'eneTnueckas CBA3b HCOPTaHUYCCKUX
BEILECTB, PA3JINYHBIX KJIACCOB

Knaccugukaius XuMHUecKuX peakuui
B HEOPraHUYECKOU U OpraHu4eCKOn
XUMHH. 3aKOH COXPAHEHHS MaCChl
BEIL[ECTB; 3aKOH COXPAHEHHUs U
IIPEBPAILECHHS SJHEPTUU TIPH
XUMUYECKHUX PEAKLUAX

Cxopocts peaknun. OOpaTumMbIe
peakuuy. XMMHUYECKOE PAaBHOBECHE




ITpaktrueckas padota Ne 1. «Bnusaue
pa3InYHBIX (PAKTOPOB HA CKOPOCTH
XAMHYECKON PEAKIIUN»

DNEeKTPOIINTHYECKAs TUCCOIHALTHSL.
[TonsiTHE O BOZOPOIHOM ITOKa3aTene
(pH) pactBopa. Peakiiuu noHHoro
oOMeHa. ['uaponns opranndeckux u
HCOPTraHNYCCKUX BCIICCTB

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [lonsTie 06 srekTponmse
pacIiiaBoB U paCTBOPOB COJIEH

KonTponbnas pabota no paszueny
«TeopeTnyeckrne OCHOBBI XUMUM

Mertamisl, X MOJ0XKESHUE B
[lepnonnueckoi cucTreMe XuMUYECKHUX
sneMenToB . 1. Menneneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
O6mue ¢uznueckre cBOCTBa
METaJIJIOB

CnnaBel METaJIOB.
DNEKTPOXUMHUYECKUH psift
HaIpsSHKEHUH METaJNIOB




XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAMHEHUN

XUMHYECKUE CBOMCTBA Xpoma, MEJU 1
UX COEOUHEHUN

XUMHYeCKHEe CBOMCTBA ITMHKA, JKeJIe3a
1 UX COCTMHECHUH

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
«Meramb»"

HCMeTaJIJII)I, HUX IIOJIOKCHUC B
Ilepronnueckoit cucreMe XMMUYECKUX
sneMenToB . 1. Menneneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOopoJia, cepsl, hocdopa u
yriepoja)

XnMHUYecKre CBOMCTBA TajlOreHOB,
Cephl U UX COCTMHEHUI

XuMHYecKrne CBOMCTBA a30Ta,
docdopa 1 ux coeAMHEHUN




XUMHYECKUE CBOMCTBA yIiiepo/a,
KPEMHUS ¥ UX COCIUHEHUM

[IprMeHeHne Ba)KHEUIIMX HEMETAJUIOB
U UX COCIMHEHUU

O000111eHrE U CUCTEMATU3ALMS
3HaHUM 110 Teme «HemMmeTanabe.
Brruucnenus mo ypaBHEHUSIM
XAMHYECKUX PEeaKUui U
TEPMOXUMHYECKUE PACUETHI

[TpakTiueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemerambi'"»

KonTponsHnas pabora o remam
«Metame» n «HemeTamin

Heopr AHUYCCKHNEC U OPTaHNUYCCKUC
KHUCJIOTHI. HeOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4Y€CKUC OCHOBAHU




AmpoTepHbIe HEOPTaHUYECKUE U

3| opraHMYecKHUE COCAMHEHUSI. 1
0| T'enerwyeckas CBSI3b HEOPTAHMYECKHUX
Y OpPraHUYECKHUX BEIIECTB
Poip xuMuu B o0ecrieueHun
3| SKOJOTMYECKOM, FHEPreTUUECKOHN U |
1 | mnwumeBoi 6€30MacHOCTH, Pa3BUTHH
MEIUIIUHEI
3 [IpencraBneHus 06 OOMIMX HAYIHBIX
) MPUHIIAIIAX IPOMBIIIIIEHHOTO 1
MOJTyYCHUST BRKHEHUIITNX BEIIECTB
3| YemoBek B MUpPE BEIIECTB U |
3| wmarepuanaoB
3
4 XuMHUS U 3J0POBBE UEIOBEKa 1
OBUIEE KOJIMYECTBO YACOB I10 34
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10 KJIACC

Kon
nposepsi
e€MOoro
pe3yJibTa
Ta

HpOBepﬂeMLIe NMpeaAMETHLBIC PE3YJIbTAaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa3OBaHI/IH

| Teopernyeckre OCHOBBI OPraHUYECKON XUMUH

CdopmupoBaHHOCTH MpeICTaBICHUA 0 XUMHYECKON COCTaBISIOLIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMUU B MIO3HAHUU SBICHUIN IPUPO/IBI,
1.1 B (GOPMUPOBAHUU MBIIUICHUS M KYJIbTYPbl JHUYHOCTH, €€ (PYHKIHOHAIBHOMN
IPaMOTHOCTH, HEOOXOJUMOMN ISl PEIlIeHUs] MPAKTUYECKUX 3a7ad U DKOJIOTUYECKH
000CHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO U IIPUPOTHOM cpenie

Bnanenune CHCTEMOM XUMHUYECKHUX 3HAHHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATal0IINe MOHATHS (MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPULIATEIILHOCTD,
CTCIECHb OKMCIJICHHS, XUMHUYECKasi CBS3b, MOJIb, MOJISIpHAsT Macca, MOJISIPHBIN
00BEM, YIIEpPOIHBIA CKeleT, (QYHKIMOHAIbHAs TpyIa, paauKall, H30MepHs,
M30MEpbI, TOMOJIOTMUECKUH psii, TOMOJOTH, YIJIEBOJAOPOJbI, KHUCIOPOA- U
12 a30TcojepKallue COeAMHEHHs, OMOJOTHYEeCKH AKTHUBHBIE BellecTBa (yTJIEBOJIBI,
’ KUPBI, OCITKH), MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISPHBIC
COCIMHEHMS); TEOPUU M 3aKOHBI (TEOpUS XMUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX
BemectB A.M. bytiepoBa), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK XHUMHH,
(hakTOJIOTMUECKHE CBEJIEHUs] O CBOWCTBAaX, COCTaBe, MOJYy4YeHHH W O€30MacHOM
WCIOJIb30BaHNN BaKHEUIINX HEOPTAaHUYECKUX U OPTaHUYECKHX BEIIECTB B OBITY U

HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopmupoBaHHOCTE YMEHMIl BBIBISATH XapaKTEpHbIE MPHU3HAKU IOHSATHH,
1.3 YCTaHABIUBAaTh UX B3aWMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIUE IOHATHUS IIPU
OIMCaHUU COCTaBa, CTPOCHUS U IIPEBPALLEHUN OPraHUYECKUX COCAUHEHUI




1.4

cOpPMUPOBAHHOCTh YMEHHUIl HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyll  OpraHMYecKMX BEIIECTB M YPaBHEHUH XHMHYECKUX  PEAKIIHH,
M3TOTaBIMBATh MOJENIA MOJIEKYJ OPraHMYECKUX BELIECTB I WUIIOCTPALMH UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS

L.5

ChopmupoBaHHOCTE YMECHHH YCTaHABIMBATH TMPUHAJICKHOCTh H3YYCHHBIX
OpPraHUYECKUX BEIIECTB MO MX COCTaBY M CTPOCHHIO K OMNpPEAeNEHHOMY KIIAcCy
(rpymme) coenuHeHnit (YriieBoI0pOIbl, KUCIOPOA U a30TCOACPKAIINE COCTUHEHHUS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), J1aBaTh UM Ha3BaHUsS 10 CHUCTEMATHUYECKOM
nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE  yMEHHUSI  ONPEAENATh BHUABI XUMUYECKOW CBSI3M B
OpPraHMYECKUX COSAMHEHUSX (OJUHApPHBIE U KPATHbIE)

1.6

C(bOpMI/IpOBaHHOCTB YMCHHA  TIPHUMCHSATH!: IMOJIOKCHUA  TCOPHUHU CTPOCHUA
OpraHN4Y€CKHUX BCHICCTB AM. EYTJ'IepOBa I 00BSACHEHHS 3aBUCHMOCTH CBOWMCTB
BCHICCTB OT UX COCTaBa U CTPOCHU; 3aKOH COXPAaHCHHA MACChI BCIICCTB

YrineBomopoasl. Kucmopoaconmepkamme W a30TCOACPKAIIME OPTaHHMYECKHE
coequHeHMs. BrICOKOMOJIEKYIIpHbIE COSTUHEHUS

2.1

CchopMupoBaHHOCTb YMEHHMH NPUBOIUTH TPUBHAIbHBIE HA3BaHUS OTIEIIBHBIX
OpPraHn4Y€CKuUX BCIICCTB (BTI/IJ'IGH, IMPOIUJICH, allICTUJICH, STUJICHIJINKOJIb, TJIMLCPHH,
(benHon, dpopmanbaerui, aueTalblerujl, MypaBbUHAs KUCIOTA, YKCYCHas KHUCIIOTa,
OJICMHOBAasl KHCJOTa, CTEapuHOBas KHCJIOTa, IJIIOKO3a, (pykTo3a, Kpaxmall,
LEJUTI0JI03a, TJIUIIMH)

2.2

CdopMHUpOBaHHOCTh, YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE U
XUMHYECKHE CBOWCTBA THIMYHBIX IPEJCTABUTEICH  PA3IMYHBIX  KIJIACCOB
OpPraHWYECKUX BEMIeCTB (METaH, dTaH, TUJICH, TPOIWIICH, alleTHIeH, OyraaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH3051, METaHOJ, ATAHOJ, YTHJICHTJIUKOIb, TJIMIEPUH, (HEeHOo,
areTabJeTU, MypaBbHHAS U YKCYCHAsl KUCIIOTHI, TTFOK03a, KpaxMal, IeJUTI0JI03a,
aMUHOYKCYCHasl KUCIIOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHUA WIKHOCTPUPOBATH TI'CHCTUYCCKYHO CBA3b MCKAY
TUIINYHBIMA TPEACTABUTCIIAMU  PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCIICCTB
YpPaBHCHUSAMU COOTBETCTBYOIIHUX XHUMHUYCCKHUX peaKHI/Iﬁ C HCIIOJIb30BAaHUEM

CTPYKTYPHBIX OpMyIT
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ChopMupOBaHHOCTh yMEHHUS XapaKTEpU30BaThb HMCTOYHUKU YIIIEBOAOPOIHOIO
CBIpbs (HEPTH, MPUPOTHBIN T'a3, YTOJIb), CIIOCOOBI MX MEPEepadOTKH U MPAKTUYECKOES
MPUMEHEHHE IPOTYKTOB epepadoTKU

XUMUS U )KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTE YMEHUI BIaJETh CUCTEMOW 3HAHWUN 00 OCHOBHBIX METOJAX
Hay4HOrO0 TIO3HAHHUs, MCIOJb3YyEMbIX B XHMHHM IIPpU H3YYEHUU BEUIECTB U
XUMHUYECKUX SIBJICHUM (HaOI0/IeHUe, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHUE),
HCIIOJNBb30BAaTh CHUCTEMHBIE XMMHYECKHME 3HAHUS JUI MPUHATUA PELIEHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMM M HUX
MIPUMEHEHUEM

3.2

ChopmupoBaHHOCT, YMEHUH CcOOMIOAaTh NpaBHUia I[OJIB30BAHUS XHUMHUYECKOM
nocyfaod u JabOpaTOpHBIM OOOpYIOBAaHUEM, a TaKKe MpaBuiIa OOpalIeHHS C
BELIECTBAMH B COOTBETCTBUU C MHCTPYKIHMSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKHUX OIBITOB

33

ChopmupoBaHHOCTH  yMEHUW  TMJIAHUPOBATH UM BBIIONHATH  XUMHYECKHIA
AKCIEPUMEHT (MPEBPAIEHUS OPTaHUYECKUX BEIIECTB MIPU HAPEBaHUU, MTOIYUCHUE
STUJICHA ¥ U3YYECHHE €T0 CBOMCTB, KAU€CTBEHHBIC PEAKIIMM OPTaHUYECKUX BEIIECTB,
JeHarypanus OCIKOB MPU HArPEBAaHUU, IIBETHBIC PEAKIIUU OCJIIKOB) B COOTBETCTBUU
C TpaBWIaAMH TEXHMKM O€30MaCHOCTH TpU OOpalleHWd C BELIECTBAMH H
nabopaTopHbBIM  O0OpYAOBAaHUEM; TMPEACTaBIATh  PE3YyJIbTaThl  XHUMHUYECKOTO
JKCIIepUMeHTa B (OopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX pEaKUIuid U
(hopMynHpoBaTh BEIBOJIBI HA OCHOBE STUX PE3YIHTATOB

34

CchopMupoBaHHOCT ~ YMEHHUH  TPOBOJUTH  BBIUUCIEHHUS 10  XHMHUYECKUM
ypaBHEHHMSM (Macchl, 00bEMA, KOJMUYECTBA MCXOJHOTO BEIIECTBA HJIM MPOJYKTa
peakuuu 1O HU3BECTHBIM Macce, O0BEMY, KOJIMUYECTBY OJHOIO M3 HCXOJTHBIX
BELIECTB MU MPOAYKTOB PEAKIIVH)

3.5

ChopmMupoBaHHOCTh ~ YMEHHUH  KPUTHMYECKHM  AHAJIU3UPOBATh  XUMHUYECKYIO
nH(poOpMalHIO0, TOJIYy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpelcTBa MaccOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CdhopMupoBaHHOCTD yMEHUN co0uo1aTh IpaBuia JKOJIOTUYECKH
11eJ1eco00pa3HOro TOBEJCHHUS B OBITY W TPYNOBOM JEATEIBHOCTH B LENAX
COXpaHEHUs1 CBOETO 3J0pPOBbS M OKPYKAIOIIEW IPUPOJHOW Cpenbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha >KUBBIE OpPraHU3MBl ONPENEIEHHBIX OPraHMYECKUX
BelIlecTB, TMoHuUMas cmbicn mnokazarens [IJAK (mpenenbHO — momycTuMoi
KOHILEHTpAllMK), TMOSACHATh HAa  MpUMepax  CrIocoObl  yYMEHBUICHHS U
MPEAOTBPALLEHHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0OBEKA




11 KIIACC

Kon
nposepsi
e€MOoro
pe3yJbT
ara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

TeopeTndyeckre OCHOBbI XUMUU

1.1

Bianenue cuctemMoil XMMHUYECKHUX 3HAHUM, KOTOpas BKIJIFOYAET: OCHOBOIIOJIAraroIme
MOHATHS (XUMHUYECKUI JJIEMEHT, aToM, 3JIEKTPOHHAs 000Jjo4Yka aroma, s-, p-, d-
3JEKTPOHHBIE opouTanm aTOMOB, HOH, MOJIEKYJIA, BaJICHTHOCTb,
3IEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIA O00BEM, KpPUCTAIUTMYECKAs] PEIIETKA, THUIBI XUMHUYECKUX PEaKIIHA
(OKHCITUTENIBHO-BOCCTAHOBUTEIIBHBIC, 9K30- M HJIOTEPMUYECKUE, PEAKIIUA HOHHOTO
oOMeHa),  pacTBOp,  DJEKTPOJMTHI,  HEDJEKTPOJIUTHI,  AJIEKTPOJIUTHUYECKAS
JIUCCOIMAIUsA, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOM peaKkiluw,
XUMHUYECKOE pABHOBECHE), TCOPHUHM W 3aKOHBI (TEOpUS DIICKTPOJUTHYCCKOU
mucconanuu, Ilepuonnueckuii 3akon /.M. MenneneeBa, 3aK0OH COXPaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUHA S3bIK XUMHH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOMCTBAaX, COCTaBe, IMOJYYEHHMH U O€30MaCHOM HCIIOJIb30BAHUM Ba)KHEHIIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM JEATEILHOCTH YEJIOBEKA

1.2

ChopmrpoBaHHOCTh YMEHUH BBISBISATh XapaKT€pHbIE MPU3HAKU M B3aUMOCBS3b
W3y4YEHHBIX MOHATHM, NPHUMEHATh COOTBETCTBYIOIIME IOHATHS TNPHU OINHUCAHUH
CTPOEHHsS U CBOWCTB HEOPraHWYECKUX BEILECTB U HX IPEBpALICHUN; BBIABIIATH
B3aUMOCBA3b XHMHMYECKMX 3HAHMM C TMOHATUAMU W IPEACTABICHUAMU JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnaneHne OCHOBHBIMH METOJdaMH HAayYy4YHOT'O IMO3HAHHWA BCHICCTB W XHUMHUUYCCKHUX
SIBIICHUI (Ha6J’IIO)IeHI/IC, HU3MCPCHUC, SKCTICPUMCHT, MOI[CJ'II/IpOBaHI/Ie)

1.4

CpopMHUpPOBAaHHOCTh yYMEHHI OINPEACISITh BaJCHTHOCTh M CTEIECHb OKHCIICHHS
XMMHYECKHUX BJIEMEHTOB B COCIUMHEHUSX PAa3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBs3U (KOBaJieHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS) B COCIUHECHUSIX, THII
KPUCTAJUTMYECKON PEmETKH KOHKPETHOTO BEIIECTBA (AaTOMHAs, MOJICKYJSpHas,
MOHHAsI, METAJLTUYECKast )




1.5

ChopmupoBaHHOCTE YMEHUH OMpPENEsITh XapaKTep CPeabl B BOIHBIX PacTBOpPAX
HEOPraHUYECKUX COCIMHEHUN

1.6

ChopmupoBaHHOCTE YMEHHUS KJIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIHHU T10
pa3IUYHBIM TpH3HAKaM (YHCIy M COCTaBY PEarupyroIIUX BEIIECTB, TEIUIOBOMY
3d(deKTy peakiuu, W3MEHCHUIO CTEICHEW OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKkiny, y4acTHIO KaTajln3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHI COCTABIIATH YPABHEHHUS pPEAKUUN Pa3IMYHBIX THIIOB,
TMIOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas YCIOBUS,
MIPU KOTOPBIX ATH pPEaKlMy UAYT 10 KOHIIA

1.8

ChopmupoBaHHOCTH ~ yYMEHUH  TPOBOAMTH  PEAKIMH,  MOATBEPXKIAOLINE
KAueCTBEHHBI COCTAaB pa3IMYHbIX HEOPraHMYECKUX BEILIECTB, pPACIIO3HABAThH
OIBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOLME B BOJHBIX PAacCTBOpPaX HEOPraHMUYECKUX
BELIECTB

1.9

CdopMuUpOBaHHOCTH yMEHUMI pacKkpbIBaTh CYILLIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA TOCPEICTBOM COCTABJICHHUS AJICKTPOHHOIO OajlaHca
3TUX pEaKInii

1.10

ChopmupoBaHHOCTE yMEHUU OOBSACHATH 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM
peaxkuuu oT pa3IuyHbIX PaKTOPOB

1.11

ChopmupoBaHHOCTE YMEHHI OOBSACHATH XapaKTep CMEHICHUS XHMUYECKOTO
paBHOBECHSI B 3aBUCIMOCTH OT BHeIIHero Bo3aeiicTBus (mpunuun Jle [larense)

OO6m1ast ¥ HEOpraHUYECcKask XUMUS

2.1

CdopMupoBaHHOCT, yMEHUH packpbiBaTh cMbich [lepuoanueckoro 3akona [I.M.
MenzeneeBa U JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSCHUTEIBHYIO U
MIPOrHOCTUYECKYIO (DYHKIIUU

2.2

CchopMupoBaHHOCTb YMEHHMH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonos Ileproguueckoil CHCTEMBl XUMHYECKHX
anemeHtoB .M. MenneneeBa, HCIONb3ysd MOHATHS «S-, p-, d-dIEKTPOHHBIE
opOUTaNN», «IHEPreTUYECKHE YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKHMX D3JIEMEHTOB M WX COEAMHEHHUH MO NepHojaM U TpyIiam
[Iepnonnueckoi cucteMsl XuMudecknx 351eMeHToB 1.1, Menneneesa




2.3

ChopMHUpOBaHHOCTP YMEHHM XapaKTEPU30BaTh (OMHUCHIBATH) OONINE XMMHYECKHE
CBOWCTBAa HEOPraHWYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOJTBEPKIATh
CYIIECTBOBAHWE TEHETHYECKOW CBSI3M MEXIYy HEOPTraHMYECKHMMH BEIISCTBAMH C
MOMOIIIBIO0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHA
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ChopmupoBaHHOCTh yYMEHHI YCTaHABIWBATh MPUHAJICKHOCTh HEOPTAaHHUECKUX
BELIECTB I10 UX COCTaBY K ONpPENEIEHHOMY Kiaccy (Fpylie) COequHEHUH (IpocThie
BCIICCTBA — MCTAJJIBI U HEMCTAJJIbl, OKCHUJbl, OCHOBAaHHA, KHCJIOTHI, aM(bOTepHBIe
THJIPOKCUIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHHMH HCIIOJIB30BATh XUMHYECKYI0 CHMBOJIMKY JUIS
cocraBieHuss GopMyl  BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  peaKkUui,
cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIBHBIX
HEOPraHMYECKUX BEIIeCTB (yrapHbld Ta3, YIJIEKUCHBIA ra3, aMMHakK, raméHas
U3BECTb, HETraI¢Has U3BECTh, MUTHhEBAS COJa, TUPUT U IPYTHE)

2.6

CdopmMupoBaHHOCTh YMEHUN XapakTEpHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKMX BELIECTB pA3JIMYHBIX KJIACCOB, IOATBEPXKIATh
CYLIECTBOBAHME T'€HETUYECKOM CBSI3U MEX]y HEOPraHMYECKHMMM BELECTBAMHU C
MIOMOILBIO YPAaBHEHUH COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIMHA

2.7

CpopMUpPOBAaHHOCTP ~ YMEHUM  IUIAHUPOBATH W BBIMOJHATH  XUMHYECKHUI
IKCIIEPUMEHT (pa3JIo’KeHHE IEPOKCHIa BOAOPOJAa B HPUCYTCTBUHM KaTalIn3aTopa,
OIIpeNieIeHue  Cpelbl pPacTBOPOB  BEIIECTB € IOMOUIbIO  YHHBEPCAJIHHOTO
WH/MKATOpa, BIUSHHUE Pa3JIMYHbIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKOM peakiuH,
peakiMu HMOHHOro OoOMeHa, KaueCTBEHHbIE peakIuu Ha cyibdar-, kapOoHaT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH aMMOHMs, PELICHHE SKCIEePUMEHTAIbHBIX 3aJad o
temam «Metamnely U «Hemeramiel») B COOTBETCTBHUHM C IpaBWJIAMH TEXHHUKH
0€30MacHOCTH IpU OOpAIEHUH C BEIIECTBAMHU U JIaOOpaTOPHBIM O0OPY/IOBAaHUEM;
MNpEACTABIATE PE3YJIbTAaTbl XHMHUUYCCKOTIO OKCIICPUMCHTA B (1)opMe 3armcu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI 1 POPMYIHUPOBATH BBIBOJBI HA OCHOBE ATHX
pE3yNIbTaToB

2.8

CdopmupoBaHHOCTE yYMEHHI COOMIOJIATh TIpPaBUJAa TIOJNB30BAaHUS XHUMHUYECKOMN
nocyaod u aabopaTOpHbIM O00OpyJOBaHHMEM, a TaKKe NpaBHia OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMH TIO BBITTOJIHEHUIO JTAOOPATOPHBIX
XUMHYECKHX OITBITOB




2.9

CdopmupoBaHHOCTH YMEHUI XapaKTepHU30BaTh XMMHUUYECKUE MPOLIECCHI, JIeXkKallllie B
OCHOBE IPOMBIIIICHHOTO TIOJYyYEHUS CEpPHOM KHUCIOTHI, aMMHakKa, a TaKxke
chOpPMUPOBAHHOCTh MPEACTAaBICHUI 00 0OIUX Hay4yHBIX MPUHIOUIAX U
9KOJIOTMUYECKUX MpobdIeMax XMMHUUECKOro IPOU3BOCTBA

XuMUA U Ku3Hb. PacuéTrhl

3.1

CdopmupoBaHHOCTH MpECTaBICHUI 0 XAMHUYECKOU COCTaBJIAIOLIEN
€CTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBJICHUN MTPUPOIBI,
B (opMHpOBaHMM MBIIUICHUSS U KYyJIbTYpbl JIMYHOCTH, €€ (yHKIMOHAIHHOU
IrPaMOTHOCTH, HEOOXOJUMOI [IJIsl pelieHus] MPaKTUYECKUX 3a/lad U HKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOU Cpelie

3.2

ChopmupoBaHHOCTE ~ YMEHUH  KPUTHUECKH  AHAIM3HPOBATH  XUMHUYECKYIO
uH(pOpMaLIMIO, TONYYaeMyld M3 pPa3HbIX MCTOYHHUKOB (CpelcTBa MacCOBOMU
KOMMYHHKAIUH, ceTh VIHTepHET U JIpyrue)
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CdopMUpOBaHHOCTH YMEHUN COOJIOIATh MPaBUiIa HKOJIOTHYECKU 1EIECO00pa3HOTO
MOBEICHHUS B OBITY M TPYIOBOW JAEATEIBHOCTH B LENAX COXPAHEHHUS CBOEro
3I0POBBS M OKPYXKAIOLIEH TPUPOJHOMN CpeIbl

34

Oco3HaBaTh OIACHOCTH BO3JCHCTBUS Ha JKUBBIC OpraHHU3MbI OHpCI[CJ'IéHHLIX
BCIICCTB, ITOHHMMAsA CMBICI IMOKAa3aTClIAa HI[K, MOSICHATH Ha HpUMEpax CITOCOOBI
YMCHBIICHUS U IIPEAOTBPALICHUS UX BPEAHOTO BO3JCHCTBHUS Ha OpTraHu3M YCJIOBCKA

3.5

CdopmupoBaHHOCTH YMEHHI MPOBOJUTH BHIYMCICHUS C HCIONIb30BAHUEM TOHSATHUS
«MaccoBasi IO BEUIECTBA B pacTBOpe», OOBEMHBIX OTHOUICHHWH Ta30B MPHU
XUMHUYECKUX PEaKIHUsAX, MacChl BEIIeCTBA WM 00bEMa Ta3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OAHOTO M3 yYACTBYIOIIMX B pEaKIUU
BELIECTB, TEIUIOBOTO 3(¢eKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS MaccChl
BEIIIECTB, IPEBPAIICHUS U COXPAaHEHUS YHEPTUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
K IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
on

1 TeopeTnyeckrue OCHOBbI OPraHMYECKON XUMHUH

| IIpenmer opraHndeckod XMMHUU: €€ BOSHUKHOBEHUE, PAa3BUTHUE U 3HAYCHHUE B IMOJTYyYCHHH

1' HOBBIX BEIIIECTB W MaTepuaioB. Teopus CTPOEHUS OpPraHUYECKUX coeAuHeHuil A.M.
Bbytneposa, €€ OCHOBHBIE MOJOKEHUS

| CtpykrypHBIE (OPMYIBI OpPraHUYECKHX BEIIeCTB. ['oMoJorus, m3oMmepus. XUMHUYECKas

2' CBSI3b B OPTaHMYECKUX COCIMHEHMSIX — OJMHAPHBIC U KpaTHbIC cBa3u. lIpencraBieHue o
KJIAaCCU(PUKALNN OPTAHUIECKUX BEIIESCTB

1. Homenkarypa oprannueckux COeIMHEHHUH (CHCTEMaTUyecKasi) 1 TPUBUAIbHBIC HA3BaHUS

3 BOKHEUIIINX MPEJICTABUTEIIEH KJIACCOB OPraHUYECKUX BEIIECTB

2 VYrneBoaopo/ibl

) AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKHWU psia. MeTaH W 3TaH — HpocTeuliue

1' MPEJICTAaBUTENN ANKaHOB: (pU3MYECKHe W XUMUYECKUE CBOMCTBA (peakluu 3aMeIIeHUs U
TOpPEHUs ), HAXOXACHNUE B IPUPOJIe, TIOTyYSHHE U TPUMEHEHNE
AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Psifl. DTUJICH U MPOMWICH — MPOCTEeHIINe

2. MIPEACTABUTENH AJIKEHOB: (PM3MUECKUE M XUMHUYECKHE CBOMCTBA (peaKIMu TUIPUPOBAHMUS,

2 raJOTEHUPOBAHUS, TUIpATAllMH, OKHUCICHUS U TOJMMEPU3AIMU), T[OJy4YeHHue |
MIPUMEHEHUE

2. Ankanuensl: OyraaueH-1,3 u MetunOyranueH-1,3: cTpoeHue, BakKHEUIIHE XUMHUYECKUE

3 cBOIicTBa (peakius noauMepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3HHbI
ATIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psiaA. AmeTuneH -—

2. MPOCTEHIINN TpeICTaBUTENb aKMHOB: COCTaB, CTPOEHHE, (U3NYECKHE U XMMHYECKHe

4 CBOMCTBA (peaKIu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIPATAIINH, TOPEHUS ), TTOTYICHUE

Y IPUMEHEHUE




Apensl. beH3on: cocrtaB, cTpoeHHe, (pU3MYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), IOJyYeHUE U NMpUMeHeHue. Tolyos: cocTaB, CTpOCHHE,
busznueckue MW XUMHYECKHE CBOMCTBAa (pEakluu TaJIOTEHUPOBAHUS WM HHUTPOBAHUS),
MOJlyueHUe M TpUMEHeHHe. TOKCHMYHOCTh apeHoB. ['eHeTnyeckass CBSI3b MEXAY
YIIeBOIOPOAAMHU, TPUHAUICKAIIUMHU K Pa3JIUYHbBIM KJlaccaM

[TpupoaHbIe UCTOYHUKH YIIIeBOAOPOIOB. [IpupoaHblii Ta3 U MONMyTHBIE HE(TSHBIC Ta3bl.
Hedtp m e€¢ mnpoumcxoxaenue. CrocoObl mepepaOOTKH HeDTH: TEpPEeroHkKa, KPEKHUHT
(TepMHUYECKHM, KaTadTUTHYeCKui), mupoiau3. Ilpoayktel mepepaboTku HEPTH, HX
NpUMEHEHHE B TPOMBIIUICHHOCTH M B ObITy. KaMeHHBIH yrosib W TPOIYKTHI €ro
nepepadoTKu

Kncnoponcoz[epmamne OpTraHU4YE€CKUEC COCANHEHUA

[IpenenpHBIE ONHOATOMHBIE CIUPTHL. MeETaHONI W 3TaHON: CTPOCHUE, (HU3UUECKUEe |
XUMHYECKHE CBOMCTBA (peakuMM C aKTUBHBIMM MeETajUlaMM, TaJOr€HOBOAOPOJaMH,
ropeHue), npuMeHeHue. BogopoaHble CBs3M MEXIy MoOJIeKyslaMu cnuptoB. [leiicTBue
METaHoJa U ATAHOJA HA OPraHU3M YeJIOBeKa. MHOrOaTOMHBIE CIIUPTHI. JTHICHIVIUKOIb U
[JIMLIEPUH: CTPOEHHE, (QU3MUECKHe M XUMHUYECKHE CBOWCTBa (B3aMMOAEUCTBHE CO
I1E€J0YHBIMM METaJlJIJaMM, KaueCTBEHHAs! PEeaKlMsg Ha MHOTOATOMHBIE crupThl). JlelcTBue
Ha OpraHu3M 4esnoBeka. [I[pumenenne rmneprHa u STUIEHTTIUKOIIA

®deHo: CTPOCHHE MOJIEKYJIbI, (U3MYECKHE W XUMHUYSCKHE CBONCTBA. TOKCHYHOCTH
denomna. [Ipumenenue penomna

AJ'IB,I[CFI/II[H N KCTOHBEI. qbopMaan[eer[, aleTaJIbACTH/: CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC 151
XUMHYECKHE CBOMCTBA (peaKLII/II/I OKHCJICHHUA U BOCCTAHOBJICHHUA, KAYCCTBCHHBIC peaKHI/II/I),
MOJIYYCHHUEC U ITPUMCHCHUEC

OnHOOCHOBHBIE Tpe/enbHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsl KHCIIOTHI:
CTpoeHue, (pu3NUecKue U XMMHYECKHe CBOMCTBa (CBOICTBa, OOIIMe A Kiacca KHUCIOT,
peakius dTepuduKanmn), moaydyeHue u npuMeHeHue. CTeapuHoBas U OJIEMHOBAS KUCIOTHI
KakK HpG)ICTaBI/ITeIII/I BBICIIIUX Kap6OHOBI)IX KHCIIOT. MI)IJ'Ia KaK COJIN BBICHINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE

CrnosxHble 3¢upbl Kak NPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MApPONIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. bruonorudeckas poib KUPOB




YrneBonpl: cocTaB, KiaccuuKkamus yriieBoaoB (MOHO-, M- U oJucaxapubl). [ mroko3a —
OpOCTEHIINKA MOHOCaxapua: OCOOCHHOCTHM CTPOCHUS MOJIGKYNbI, (u3udeckue u
XUMHYECKHe CcBOMcTBa (B3aumopeiictBue c¢ ruapokcuaoM Meau(Ill), oxucnenue
3. aMMHa4YHbIM pacTBopoM okcuma cepebpa(l), BoccraHoBieHHe, OpOXKEHHE TITFOKO3bI),
6 HaXOXXJCHUE B MIPUPOJE, IPUMEHEHUE, Ononoruyeckas posnb. Dorocunres. Ppykro3a Kak
uzomMep Tmoko3bl. Kpaxmanm u nemnono3a Kak HpupoaHble nojaumepbl. CTtpoeHue
Kpaxmaja M LeJulrosio3bl. PU3NUecKue M XHMMHUYECKHE CBOWCTBAa Kpaxmaja (TUApOJIN3,
KaueCTBEHHAs pEaKLys ¢ HOJIOM)
4 A3oTconepkale OpraHn4eckiue CoeAMHEHUS
4 AMHUHOKHCIOTBI Kak aMQOTepHble OpraHHYecKue coeAuHeHus. @Punueckue U
1' XUMHYECKHE CBOMCTBAa aMMHOKHCIIOT (Ha mpumepe riuiuHa). buonoruueckoe 3HayeHue
aMuHOKUCIOT. [lenTuabt
4 benkm kak mpUpOIHBIE BBICOKOMOJIEKYJISIPHBIE COCOUHEHUs. [lepBUuHAs, BTOpUYHAS |
2' TpeTUYHasi CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: TWIPOJIM3, JI€HATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKU
5 BoicokoMonekynsipHble COETUHEHUS
OcCHOBHbBIC TMOHSATUS XUMHU BBICOKOMOJIEKYJISAPHBIX COCAMHEHMI: MOHOMEp, MOJIUMED,
5. CTPYKTYpHOE 3BEHO, CTEIEHb MOJIMMEPU3AlUU, CPEAHSISI MOJIeKYsipHas Macca. OCHOBHbBIE
1 METOJbl ~ CHHTE3a  BBICOKOMOJIEKYJSIPHBIX  COEAMHEHHH —  MOJMMEpU3alus U
MOJIMKOHACHC AU
5 OKCHepUMEHTAJIbHBIE METO/bl M3yYEHHS BEIECTB U MX MPEBpAIllCHUN: O3HAKOMJIEHUE C
2' oOpa3laMu IPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, kaydykoB. Ilomyuenue
CHHTETHUYECKOTO KaydyKa M PE3UHBI
11 KUIIACC
K IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
on

TeopeTnyeckrie OCHOBbI XUMUHU

Xumudeckuit dieMeHT. AToMm. Sapo aroma, H30TOMBL. JIEKTPOHHAS 00O0JIOYKA.
DHEpPreTUYeCKue YpPOBHH, TOAYPOBHU. ATOMHBIE OpOWTamH, s§-, p-, d-DIEMEHTHI.
OcobOeHHOCTH pachpenesieHrs JIEKTPOHOB MO OPOUTAISIM B aTOMax JJIEMEHTOB IEPBBIX
YeTHIPEX TEPUOI0B. DIEKTPOHHAS KOHPHUTYpaIlKsi aTOMOB




[lepuonuueckuii 3axkoH u Ilepuogmyeckas cucrteMa Xumuyeckux osnementos JI.M.
MenpneneeBa. CBsi3b NMEPUOAMYECKOTO 3aKOHA M lleprognyeckoll cUCTeMBbl XUMHUYECKHUX

1. snementoB JI.MI. MengeneeBa ¢  COBpPEMEHHOW TEOpUEH  CTPOEHUS  aTOMOB.

2 3aKOHOMEPHOCTH M3MEHEHMS] CBOWCTB XMMMUYECKHUX 3JIEMEHTOB U 00pa3yeMblX HMHU
IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyIIaM U IepuojaM. 3HAY€HHE IEPHOJUYECKOIO
3aKOHA B Pa3BUTUU HAYKU
Crpoenue BemiecTBa. XUMHUECKass CBs3b. BHIbl XUMHMUYECKOW CBSA3M (KOBaJEHTHas

1. HeNoJsIpHasT M IOJIApHAas, MOHHAas, MeTajuiMueckas). VOHbBI: KaTMOHBI M aHUOHBI.

3 Mexanu3mbl 00pa30oBaHUS KOBAJICHTHOW XMMHUYECKON CBsi3U (OOMEHHBIA W JIOHOPHO-
aKLEeNnTopHbI). BonopoaHas cBs3b

1.

4 BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENeHb OKUCIICHUS
BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa

1. BellecTBa. TUIBl KPUCTAIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA

5 KpHUCTAIUIMYECKOUN pelIETKU. [IoHsATHE 0 MHUCIIepCHBIX cucTeMax. FICTUHHBIE M KOJIJIOUIHbIE
pacTBOpbl. MaccoBas 10J1s1 BEIECTBA B pacTBOPE

1. .

6 Knaccugukanus HeopraHnueckux coeiuHeHni. HoMeHknatypa HeopraHn4eckux BEIeCTB

| Xumunyeckass peaxkuus. Krnaccupukanys XMMHUYECKHMX peaklMid B HEOPraHUYECKOd u

7' OpraHMYEeCKON XUMHUH. 3aKOH COXpPAaHEHMs] MacChl BEILIECTB, 3aKOH COXpaHEHUs U
MIPEBPALLEHNS SHEPTUH IPU XUMHUYECKHUX PEAKIMIX

1. N

2 CkopocTb peakium, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1. OOpatumble peakiuu. XuUMUYecKoe paBHOBecHe. PaKTOpbl, BIMSIOMIME HAa COCTOSHUE

9 xumuyeckoro paBHoBecus. [Ipuanun Jle larense

1.

| OnektponuTtuyeckas aucconuanus. CunpHble W cinalble 3iekTponuThl. Cpena BOIHBIX

0 pacTBOPOB BEILIECTB: KKCas, HEUTpalbHas, 1enoyHas. Peakiiuyn noHHOro oOMeHa

1.

1 OKHCIINTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH

1

2 Heopranuueckas xumus




Hemeramnsl. Ilomoxenue HemeraioB B Ilepuogudeckodl cuCTeME XUMHUYECKHMX
anemeHToB J[.M. MenzaeneeBa 1 0COOGHHOCTH CTPOEHHUSI aTOMOB. DHU3MUECKUE CBOWMCTBA
HEMETA/UIOB. AJIJIOTpONus HEMETANIOB (Ha IpuUMepe KHUcIopoaa, cepbl, (ocdopa u

yriiepoia)

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAIOB (TaJoreHoB, cepbl, a3ora, Qocdopa,
yriaepoga ¥ KpPEeMHHS) UM UX COEOUHEHHH (OKCHIIOB, KHUCIOPOJCOJAEPKALIUX KHUCIOT,
BOJOPOJHBIX coequHeHuit). [[puMenenne Ba)XHEUITNX HEMETAIIJIOB U UX COSAMHEHUN

Mertamnbl. Ilonoxenne merannoB B Ilepuoguueckoil cucreMe XMMHUYECKUX 3IIEMEHTOB
J.. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOYEK aTOMOB METAJLIOB.
OO6mme ¢usznueckue cBoiictBa MetawioB. CIlaBbl METAUIOB. DICKTPOXUMHUYECKUN DA
HaIIpsDKEHNUN METaJUIOB

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kauui, KaJbI[Ud, MAarHuu,
ATIOMHUHHM, IUHK, XpPOM, JKeJIe30, MeJlb) U UX coenrHeHui. Obiue crnocoObl NomydeHus
MeTaisioB. [I[pumMeHeHre MeTamioB B OBITY U TEXHUKE

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K pa3JIMYHbIM KJIaCCaM

XUMUS U KU3Hb

Ponp xuMun B o0ecrieueHur 3KOJIOTMYECKOM, IHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIMHBL [loHSATHE O HAayYHBIX METOJAX MO3HAHHS BEIIECTB U XUMHUYECKHUX
peakuuii

[IpenacraBnenuss 00 oOOmUX HAYYHBIX MPUHIMIAX TMPOMBIIIIEHHOTO TOJTYYEHUS
BOXHEHIIMX BemiecTB. YenoBeK B MHUPE BEIIECTB M MaTEpUANIOB: BAKHEHIINE
CTPOUTENBHBIE MaTEpHUasbl, KOHCTPYKLIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KEpaMUKa,
Marepuayibl UL JJEKTPOHUKH, HAHOMATEepHUallbl, OpPraHUYECKME U MHUHEpaJbHbIC
ynoopeHus

XuMus u 3J0POBLC UYCJIOBCKA: IIpaBUWJia HCIOJIb30BaHHA JICKAPCTBCHHBIX MIPCIIapaTosB,
IpaBUjia 0€30IMaCHOTO HCITOJIb30BaHUS IperaparoB OBITOBOII XMMHUU B IMOBCEIHEBHOM
KHU3HHU




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 10 -11 xi1. Epemun B.B., Ky3emenko H.E., Terepun B.U., [Ipo3nos
A.A.JIyaun B.B. OO0 " [Ipoda". AxkmuonepHoe odmectBo. M3mgarenbcTo "
[Ipocsemenue".

COopHHKH 3a7a4.

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus MeTtoandeckoe mocooue — 6a30BbId
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMus B TeCTax, 3aadax,
ynpaxknenusx. 11 kmace» — M.: ipoda, 2023 ro.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.ViakoBa «Xumus 11 knacc:
KoHTposbHbIE 1 TpoBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacrtonbHast kaura juis yuurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
HacronbHas kuura amnst yuurens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensin, I1.B.Pemeros, N.I'.OctpoyMoBa «3aj1auu o XuMuu 1
croco0sI ux pemeHus» - M.: «poda», 2021rox.

7. M.A.Ps6oBa, Y .}JO.Hesckas, P.B.JIuako «Tectsl mo xumunm 11 kmacey, - M.:
Ok3ameH, 2019r.

8. O.C.I'abpuensin, U.I".octpoymMmoB « XMMHYECKUA SKCIIEPUMEHT B 111Kose 11
Kkiace»; - M.: [Ipoga. — 2019 rox.

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCHBI U PECYPCBI CETH
MHTEPHET

['ymun. Pemry cam. EI'D.

I'ymmn. Pemry cam. BITP.

OUIIN. OTKpHITHIN OaHK JaHHBIX.
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