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IHHOACHUTEJIBHASA 3AITMCKA

[Iporpamma no XuMuM Ha ypoBHE cpeiHero od1ero oopa3oBanus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHs (helepanbHOM 00pa3oBaTENbHON MPOTPaMMBI CPETHETO
obmero o6Opazoanusi (POIl COQO), mpeacraBieHHbIXx B DemepaqbHOM TOCYIAPCTBEHHOM
obpazoBarenbHoM ctanmapte COO, ¢ yuérom KoHuenumu npemnojaBanus y4eOHOTO MpeaMeTa
«Xumus» B o0pazoBaTeNbHBIX OpraHm3anusx Poccuiickoii denepanuu, pean3yrOIINX
OCHOBHbBIC 00pa3oBaTebHbIC MPOrPaMMbl, U OCHOBHBIX MONOXEHUN «CTpareruu pa3BUTHSA
BocnuTaHusd B Poccuiickoii @Penepanun Ha nepuox g0 2025 roma» (PacmopspkeHnue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOIXOZOB K pa3paboTKe MpOorpaMMbl 10 XHMHUH, K OIPENEICHUI0 OO0IIei
CTpaTeruv oOy4eHusl, BOCIUTAHUs U Pa3BUTHUs OOY4YaIOLIMXCSl CPECTBAMH y4eOHOro IpeaMera
«Xumusa» g 10-11 xnaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHIENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJNEH, COAEp)KaHUs, pe3yJbTaTOB OOy4eHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, IOJydyaeMoOe€ BBIYCKHUKAaMHU  0011e00pa3oBaTesIbHOM
OpraHu3alliM, SBISETCA HEOThEMJIEMOW 4YacThl0 HUX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILAIOLIMM 3TAllOM pPEANTM3aldU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX
[IEHHOCTEH, TNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHUs. OTH IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHHUS U OOILIEH KyJIbTYpbl
YyeloBeKa, a TakKXKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3I0POBBIO H
npupoaHoil cpene. Peanusyercs xuMudeckoe oopazoBaHue 00yJaromUXcs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO IpeaMeTa «XUMHs», COIepKaHHe M MOCTPOCHHE
KOTOPOTO ONpEAENeHbl B IMpOrpaMMe MO0 XHMHU C Y4ETOM CIEHU(PUKHA HAyKH XHUMHH, €€
3HA4YEHUs B MO3HAHUU NPUPOJIBl U B MaTEPUATIbHOM )KU3HU OOLIECTBA, a TAKXKE ¢ y4ETOM OOLIUX
HeJiell ¥ NPUHIMIIOB, XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro oOIIero
oOpa3oBanus B Poccuiickoit ®denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0cO0YIO0 poJib B COBPEMEHHOM
LUBWJIN3ALUK, B CO3JJAHUU HOBOW 0a3bl MaTepualbHOW KyJabTypbl. OHa BHOCHUT CBOHM BKJIaJ B
(dopMHpOBaHUE PAlMOHATILHOIO HAYYHOTO MBILUIEHUS, B CO3JJaHHUE 1IEJIOCTHOTO MPEACTaBICHUS
00 OKpy»XaroleM MUpe Kak O €IMHCTBE MPHUPOJBI M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMHUU
Ha OCHOBE NOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY’KAOIIEro MUpPa, OCO3HAHMS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHHUS.

TecHo B3auMoOJEHCTBYS C JPYrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS ~CTaja
HEOTHEMJIEMON YacTbl0 MHMPOBOH KYJbTYpPbl, HEOOXOAMMBIM YCIIOBHEM YCIIEHUIHOTO TpyJa H
KU3HU KakJoro ujeHa oOuiectBa. CoBpeMEHHas XMMUSl KaK HayKa CO3UAaTebHas, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBjIieHa Ha pellleHue II00abHBIX MpoOjIeM YCTOWYMBOTO Pa3BUTHUS
YeJI0OBEYeCTBA — CBIPbEBOM, SHEPreTHYECKOM, MHIIEBOM, 3KOJOrMYECKOW Oe30MacHOCTH H
OXpaHbl 3J0POBbSI.

B cootBercTBHM ¢ OOmMMH LEISMH M NPUHLIUIAMH CpeAHero oOmiero oOpa3oBaHuUs
conepkanue npeamera «Xumus» (10—11 kimacesl, 6a30BbIi YpPOBEHb U3YUEHUS) OPUEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJbTYPHYIO MOJIrOTOBKY OOYyYarOIIMXCs, HEOOXOJUMYIO UM JJIs
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOIOJDKEHUSI 00pa30BaHUs B PA3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XMMHUEH.



CoCTaBIAIOMIMME TIpeaMeTa «XUMHs» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas
xuMus» 1 «OO01Ias ¥ HeopraHU4IecKass XUMH», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHHUS KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CHUCTEMa 3HAHUHM MO0 HEOPTaHUYECKOW XUMHHU (C BKIIOUEHUEM
3HAaHUW U3 0OIIEH XMMHM) U OpraHuyeckoil xumuu. GopMHUpOBaHHE JTaHHON CUCTEMBI 3HAHMM
Py HW3YyYCHHH TMpeaMeTa 00ecleuynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIINX MOHSTHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa comepkanus KypcoB — «Opranudeckas xumus» u «OO01as 1 HeopraHuyeckas
XUMUS» chopMHEpoBaHA B TpOTpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOTO IMOIXO0/Ja K M3yYEHUIO
y4eOHOro Marepuaiga W OO0yCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHMM Ha
OnpeAcNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBalOTCsl HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHMYECKUX COEAMHEHHH, a
TaKX€ HAa YPOBHE CTEPEOXMMHMUYECKHUX M DJIEKTPOHHBIX IPEIACTABICHUN O CTPOCHHUM BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTHU — OT YIJIEBOJAOPOJIOB IO
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCAMHEHHH. B Kypce OpraHnmdeckol XWMHUU MOTYy4aroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS INEpBOHAYaIbHBIC
MPEJICTABICHUS O XUMUYECKOU CBSI3H, KIACCH(PUKAIIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCIMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIINH.

[Tog HOBBIM YIJIOM 3peHHs B TpeaAMeTe «XUMHsS» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3Y4YEHHBII HAa YyPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHMS TEOPETUYECKUN MaTepuanl u
dakToNornYecKre CBEACHHUS O BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mast © HeopraHWYeCKass XUMUs» OO0yUYaAIOIIMMCS TPEIOCTaBISETCS BO3ZMOXHOCTh OCO3HATH
3HAYCHHE TEPUOIUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOMOJIOTHYECKUX TTO3UIIHNH,
IyOKe MOHSATh HCTOPUYECKOEe H3MEHeHUe (YHKUMN 3TOro 3akoHa — OT oboOmiaromeil 1o
OOBSICHAIOLIECH U POTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHNH, a TAKXKE 0 XUMHUYECKUX PEAKIHIX, UX CYITHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
pononHsieTcss B Kypcax 10 w11 KiaccoB »neMEHTaMu  COACp)KAHUSA, HMEIOIUMHU
KyJIbTYPOJIOTHYECKH ¥ TPUKIAAHOW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TOHHUMAHUIO
B3aMMOCBSI3M XHMHUU C JPYyTMMU HayKaMH, pPAacKpbIBalOT €€ pojb B IO3HABaTEIbHOM U
MPAKTUYECKON JEATETLHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCHIHTAHHIO YBAXKEHUS K MPOIECCY
TBOPYECTBA B 00JIACTH TEOPUU M NMPAKTUYECKUX MPUIOKCHUH XHUMHUH, TIOMOTAIOT BBIITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMaX, CBSI3aHHBIX C XMUMHEH,
KPUTHUYECKH OCMBICIIMBATh MHPOPMAIUIO U TPUMEHATh €€ 7Sl MOTIOJHEHHsI 3HAHUN, PeIIeHuUs
MHTEIUJIEKTYyJIbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEIOBATENBCKUX 3aJad. B menom coxpepkanue
y4eOHOT0 TIpeIMeTa « XUMUsS» TaHHOTO YPOBHS M3Y4Y€HHUs OPUEHTUPOBAHO Ha (OPMHUPOBAHHE Y
00y4aromnXxcsi MUPOBO33PEHUYECKON OCHOBBI Ml TOHUMaHUSI (PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTAHUYECKOTO M OPTraHMYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHHEM, ITO3HABAEMOCTh ITPUPOIHBIX ABIECHUNA MYTEM SKCIIEPUMEHTA
U peIIeHUs TPOTUBOPEYUN MEXKIy HOBBIMU (haKTaMHU M TEOPETUYECKHUMH TPEANOCHIIKAMH,
OCO3HAHHWE POJIM XMMHUHU B PEIICHUH SKOJOTHUYECKHX MPOOJIeM, a Takke MmpobiemM cOepexeHus
DHEPreETUYECKUX PECYPCOB, ChIPbs, CO3AaHUsI HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B mane pemeHus 3amad BOCHUTAHHS, PA3BUTHS W COIUAIM3ANNHA O0yYaIOIIUXCS
MPUHATBIE TPOrpaMMOM MO XMMHUHU MOJIXOAbl K ONPEACIICHUIO COACPKAHUS U TMOCTPOCHHUS
npeaMeTa IpeaycMaTpuBaloT (GOPMHUPOBAHUE YHUBEPCATBHBIX YUYEOHBIX ICHCTBUN, WMEIOIINX
0a30Boe 3HaUEHUE JI PA3IUYHBIX BUJIOB ACSITENFHOCTU: pElIeHUs Mpo0ieM, MOUCKa, aHaIu3a ’



00paboTku wHbOpPMAIMK, HEOOXOMUMBIX IJIsi TPHOOPETEHUS OMbITa MPAKTUYECKOW U
HCCIIeIOBATENLCKOM 1eATEeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHWU XUMHUU.

B npakrtuke npenoiaBaHus XUMUHU KaK Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHMsl, TaK U
Ha YpPOBHE cpenHero oOmiero o0pa3oBaHus, TMpPU  OIPENEICHUM  COJAEPKATEIbHOU
XapaKTePUCTHKHN TeJIel W3YyYeHHUs] IpeaMeTa HampaBJIeHHEM MEepBOCTEIICHHONH 3HAYMMOCTH
TPaAWLUMOHHO TpHu3HAETCs (GOPMUPOBAHHE OCHOB XHUMHUYECKOW HayKd Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTHUECKOW JEsATEeIbHOCTH 4YellOBeKa M KaK OJHOI0 U3
KOMIIOHEHTOB MHpPOBON KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW TMOAXOA K
OTpe/eNICHUIO LIeJIel N3ydeHUsI IPeAMETa SBJISETCS BIOJHE ONpPaBAaHHbIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMHM H3y4deHUs mpenMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBASIOTCS:

e (QopmupoBaHuE cHCTEMbl XUMHUYECKMX 3HAaHUW KaK BaKHEHIIeH CcOCTaBIAOIIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIFOUEBHIE MOHSTHS,
(yHIaMeHTaNbHbIE 3aKOHBI M TEOPHUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHE H
MMOHUMAHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHH MHMPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTUA U CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O Hay4YHBIX METOJax MO3HAHMS BEIIECTB U
XUMHUYECKHX peakluil, HeOOXOIUMBIX ISl MPHOOpPETEeHUs YMEHUN OpUEHTHUPOBATHCS B
MHpE BEIIECTB U XUMUYECKHUX SBICHUH, IMEIOIINX MECTO B MPUPOJE, B IPAKTHUECKON U
TMOBCEAHEBHOM KHU3HU,

® Dpa3BUTHE YMEHUH U CIOCOOOB JAEATENbHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM H
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM MpaBHi 0Oe30IacHOTo
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKA LieJe U 3a/1a4 U3ydeHus MpeaMera B
nporpaMMe 1Mo XUMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU
B CHCTeMe cpefaHero obmiero ooOpaszoBanus. CeromHs B TNPENOJaBaHUM XUMHUU B OOJbIICH
CTETIEHH OTHAETCS TPEINOYTeHHE MPAKTHYECKOW KOMITOHEHTE COJEp)KaHHS OOydYeHHs,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBINYCKHHKA 0011e00pa3oBaTeNbHON — OpraHu3allui,
BJIAJICIOIIEr0 He HAOOpOM 3HaHM, a (YHKIMOHAIBLHONW I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUU U MPUMEHEHUS UX B PEalbHOW KU3HU IJIs PEIICHUS
NPaKTUYECKHUX 3a/1a4.

B cBs3u c 3TMM npu U3ydeHHH TMpeaMera «XHUMHS» JOMUHUpYIOLIEe 3HAuYeHHE
MPUOOPETAIOT TaKue IeNU U 3aJa4H, KakK:

afganTanus OOyYaromMXCs K  YCJIOBUSM JTUHAMUYHO  Pa3BUBAIOIIETOCS  MUPA,
(GopMUpOBaHHE HHTEJUIEKTYaJbHO pPa3BUTOM JMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TIPAMOTHBIX PpELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYalONIMXCS KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIICTEHIIHUI),
UMEIOIMX YHUBEPCAJIbHOE 3HAYCHHE JJISl PA3IMYHBIX BUIOB JIESTEIBHOCTH: PEIICHHUS MpoOieM,
MOWCKa, aHanmu3a W 00paboTku uHOOpMAINUK, HEOOXOMUMBIX ISl MPUOOPETEHHS] OIBITA
JESTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLICHKH C
MO3UINI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX TMPOIIECCOB
Ha OpPraHu3M YeJIOBeKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOSTENbHO MpPHOOpPETaTh HOBBIE 3HAHUSA 10 XHUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU, UCTIOJIH30BaTh COBpEMEHHBIE HH(OPMAIIMOHHBIE



TEXHOJIOTHH JIJIsl TOMCKa U aHalin3a y4eOHOM U Hay4YHO-TIOMYIIpHOU HH(OPMALIUY XUMHUYECKOTO
COJICPKAHUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUYAIOIIUXCS ACCOIUATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HAOJIO/TATEIIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJMMEI, B
YaCTHOCTH, IPH IUIAHUPOBAHUH U IMPOBEJICHUN XUMHUYECKOTO KCTIICPUMEHTA;

BOCIIHTaHHE Yy OOydJamomuxcs yOexIEHHOCTH B TyMaHHUCTHYECKOW HaIpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pEIIEHWHd TJI00aNbHBIX  MPOOJIEeM  palloOHATBHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JHEPreTUYECKUX PECYpCOB M COXpaHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIMMOCTH OEpEKHOTO OTHOUIEHUS K TMPUPOJIE U CBOEMY
3JI0POBBIO, a TaKXKe MPUOOPETEHHsI OIbITa UCIIOJIB30BAHUS MOTYYCHHBIX 3HAHUM NI TPUHATHUS
TPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueGHOM mnaHe cpemHero odimiero oopazoBaHusi MpeaMeT « XuMUs» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAy4YHBIE TTPEAMETHD».

OO61iee yuCinoO yacoB, OTBEAEHHBIX Ul U3yYEHHUs XMMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero oopa3oBaHus, coctasisieT 68 yacoB: B 10 kimacce — 68 yacop (2 yaca B Heneno), B 11
Kkiacce — 68 yacoB (2 Jaca B HEJIETIO).



COILEPKAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBBI OPraHMYeCKOM XMMHUH

[Ipenmer opranvyeckoil XUMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IMOJIYyYEHUU
HOBBIX BEIIIECTB U MaTepHuajaoB. Teopusi CTpOeHUsI OpraHnueckux coeaquuennii A. M. bytieposa,
e€ ocHOBHble NOJOXeHUsA. CTpyKTypHble (POpMyIsibl OpraHMYEecKHX BellecTB. [omonorus,
n3oMepus. XuMU4ecKas CBsI3b B OpraHM4ECKUX COEIUHEHUSIX — OAMHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBnenne o  kimaccuukanmym  OpraHMYeckux  BemiectB.  HomeHnkmarypa
OpraHMYECKHUX COEJMHEHUll (cucreMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIIMX
IIPECTaBUTENIEH KIIACCOB OPraHNYECKUX BELIECTB.

OKCHepUMEHTAJIBHBIE METO/Ibl M3Y4YEHMsI BELIECTB U MX NPEBPAILICHUN: O3HAKOMIIEHUE C
o0Opa3LaMu OpPraHWYECKUX BELIECTB M MaTephajJlaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYJI
OpraHMYECKHUX BEILECTB, HAOMIOACHME U ONUCAaHUE JEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPAILEHUIO OPraHMYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBJleHUE, 0OyTIMBAHNUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHE, TNOMOJOTMYECKHM psa. MeTaH M 3TaH — NpoOCTEHIINe
IPEJCTAaBUTENIN aJKaHOB: (U3MUYECKHEe W XUMHYECKHE CBONCTBA (peakuuH 3aMelleHus u
TOPEHHUs1), HaX0XKJICHUE B IPUPOE, TIOITyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PAll. DTWIEH U NPONWIEH — MIPOCTEHINE
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIOreHUPOBAHMUS, THIpaTalluY, OKUCIICHUS U TIOJIMMEPU3AlUN), TOTYUYEHHE U TPUMEHEHHE.

Ankanuensl: OytamueH-1,3 m meTwiOyTtaaues-1,3: cTpoeHue, BaKHEHIINE XUMUYECKUE
CBOMcCTBA (peakuus noaumepusanun). [lonydyeHne CHHTETHYECKOTO KayyyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTMYECKHMH psal. ALETHIEH —
MPOCTEHIINNA TPEeICTaBUTENb aJIKHHOB: COCTaB, CTPOCHHE, (PM3NYECKHE U XUMUYECKUE CBOWCTBA
(peakuuu ruIpUPOBAHUS, FAJIOTEHUPOBAHUSA, THAPATALIUY, TOPEHMST), TOJIyYeHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHHe, (QHU3MUECKME M XMMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHMUSL M HUTPOBAHUS), MOJIYYEHUE U NPUMEHEHUe. 1onyon: cocmas, cmpoeHue,
@usuueckue u xumuyecKue ceolUcmea (peakyuu 2ai02eHUpPo8anus U HUMpO8anus,), noiyyerue u
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHdYeckas CBA3b MEXAYy YIIIEBOAOPOAAMH,
IIPUHAUIEKALIMMY K Pa3JIU4HBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YIIIEBOAOPOIOB. [IpuponHblii ra3 U MonmyTHbIE He(TSHBIE Ta3bl.
Hedts um e€ mnpomcxoxnenue. CrocoObl mepepaboTKu He(TH: TeperoHka, KpEeKUHT
(TepMHUECKHH, KaTATUTHIECKUH), muposn3. [IpoaykTel nmepepaboTku HEPTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib U IPOIYKThI €ro nepepadoTKu.

OKCHEpUMEHTAJIbHBIE METO/bI M3Y4YEHMsI BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu IIacTMacc, KayayKoB M pe3uHbl, kKoyuiekimu «HedTe» u «Yronby», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOr€HONpPOU3BOJHBIX, MPOBEACHHUE MPAKTUUYECKOW paboThI:
IIOJTyYEHHUE 3TUIIEHA U U3YYCHHE €r0 CBOMCTB.

Pacuérnble 3anaun.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Maccel, o0Ob&Ma, KOJUYECTBa
HCXOIHOTO BEIIeCTBA WM MPOAYKTAa pPEaKlIHUU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIMH).

Kucsaopoacoaep:xamue oprannyeckue coeJMHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHOJ: CTpOeHue, (U3NYECKUue u
XUMHUYECKHE CBOWMCTBA (pEakluu C aKTUBHBIMU METajlaMH, TaJIoT€HOBOJIOPOAAMH, TOpEHue),
npuMeHeHre. BogopoHbie cBsI3u MeXAy MOJIEKyJIaMu CUpTOB. JlelicTBUe MeTaHOolIa U STaHOJA
Ha OpPraHu3M YeJIOBEeKa.

MHoroaromMHble CHUPTHI. ODTWICHIVIMKOIb W TJIMLEPUH: CTpOCHHE, (U3MUECKHe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO MIETOYHBIMHA METaJlIaM1, KaYeCTBEHHAs peaKlus Ha
MHOrOaTOMHBIe cHHpThI). JleiicTBue Ha opraHu3Mm dyenoBeka. [IpuMeHeHHe TIiMIepuHa H
ATUJICHTJIUKOJISL.

@DeHo: CTpOCHHE MOJEKYJbl, (U3NYEeCKUe U XHUMHUYECKHe CcBoiicTBa. TOKCHYHOCTH
denomna. [Ipumenenne enona.

Anpaerunipl U kemousvl. DopManbAETHA, aleTaNbJICTHI: CTpPOeHUE, (QUINYECKUE U
XMMHYECKHE CBOWCTBA (pEaKUUU OKHUCIIEHHS W BOCCTAHOBJICHUS, KAUECTBEHHBIE pEaKLUu),
MOJTyY€HHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TMpenebHble KapOOHOBbIE KUCIOTHl. MypaBbHHAs U YKCYCHAasl KUCIOTHI:
CTpoeHHe, PU3nYecKrue 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Klacca KUCIOT, peakius
Tepu(UKaLMK), TOJyuYeHHe u mnpuMeHeHue. CrTeapuHOBas M OJICMHOBAs KHCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIIa KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnosxxHble 3pUpPHI KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOXKHBIX 3PHUPOB.
Kupsl. I'naponns xxupos. IIpumenenne xupoB. buonoruueckas poiib KHUPOB.

VYrneBoasl: cocTaB, KiIacCU(pUKaIMA yIIeBOAOB (MOHO-, - U MoJucaxapuabl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOSHHSI MOJICKYJIbI, (PU3NYECKHEe M XUMHYECKHE
cBoiicTBa (B3aumoneiictBue ¢ ruapokcuaoM Mmeau(ll), okucinenne amMmMuadyHbIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B TPUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojiHble noiaumepsl. CTpoeHre Kpaxmasia U LeJUIH0IO3BL.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (THIpoiIn3, KaueCTBEHHAs! PEaKIHsl C HOJIOM).

DKCrHepuMEHTAIbHbIE METOJbl M3Y4YEHHUsS BEHIECTB M HMX IMPEBpallEHUil: MpOBeICHHE,
HaOJIOICHUE W ONHMCaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHHUPTOB, KaueCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHUCIeHHe 3TaHoia okcuaom wmeau(ll)), mMHoroaToOMHBIX
cnupToB (B3aumopeiicTBue rimuepuHa c¢ rugpokcugom menu(ll)), ampaerunoB (okucieHue
aMMHa4dHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(Il), B3ammopelcTBHe
Kpaxmajia C HOJOM), IpPOBEACHHE NPAKTUYECKOH paboThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuérHnele 3anaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00b&Ma, KOJIUYECTBa
UCXOJIHOTO BEILeCTBA WJIM MPOJYKTa pEeaklUHM MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXO/IHBIX BELIECTB WU IMPOAYKTOB PEAKIIMH).

A3oTcozeprkalue OpraHn4ecKue CoeIMHEHMsL.

AMUHOKUCIOTBI Kak aMm(poTepHble oOpraHuyeckue coeauHeHus. Duszmueckue u
XMMHUYECKHE CBOWCTBA AaMUHOKMCIOT (Ha MpUMepe TJHIKHA). buojorumueckoe 3HaueHUe
aMuHOKUCIOT. [lenTuapl.



benku kak mpupoNHBIE BBICOKOMOJEKYJISIpHBIC coeauHeHHs. llepBuuHas, BTOpUYHAs U
TpeTHyHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OENKOB: THUIPOJIM3, JEHATYpalus,
KaueCTBEHHBIC PEAKIINH Ha OCIKH.

DKCIEepUMEHTAIbHBIE METOABl M3YUYCHHUS BEIIECTB U WX MpPEBpalleHUil: HaOII0JIeHUEe U
OTHMCaHuEe JACMOHCTPAIIMOHHBIX OMBITOB: JEHATypalusi OCJIKOB TPH HArpeBaHWM, IIBETHHIC
peakiuu OeIKoB.

BbicokoMoieKyJISIpHBIE COeUHEHUS

OCHOBHbBIE TOHSATHSI XHMUU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED, IMOJIMMED,
CTPYKTYpHOE 3BEHO, CTENCHb IMOJMMEpPU3AINU, CpeaHss MoJieKyJsipHas macca. OCHOBHBIC
METO/bl CHHTE3a BBICOKOMOJICKYIISIPHBIX COSTMHEHUH — TIOJTMMEPHU3AIIHS U TIOJTUKOHISHCAITNS.

OKCIEepUMEHTAIbHbIE METOAbl U3YUEHHUS! BELIECTB M UX MPEBPALLECHUN: O3HAKOMIIEHHUE C
o0Opa3iamMu NpUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMETHBIX CBSI3€H MPU M3YYEHUHM OpraHuveckod xumuu B 10 kiacce

OCYIIECTBIISIETCSl Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHATHUU, TaK U
MOHSATUHN, SBJISIOMIMXCA CUCTEMHBIMHU JUISI OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
OOmwme ecTecTBEHHO-HAy4YHbIC TOHSTHS: SBIIEHWE, HAy4YHBIH (akT, TUIOTE3a, 3aKOH,
TEOpUs, aHajiW3, CHUHTE3, KIacCHU(pHUKaIUA, NEPUOAUYHOCTh, HAOIIOJICHHE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: MaTepus, SHEPIHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUIN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, PU3NICCKUEC BEITMUUHBI U STUHUIIHI
WX U3MEPEHUSI.

buonorus: xnetka, opraHusMm, Omocdepa, oOMEH BeIIeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKH, YTIeBOBI, KHUPHI, (DEPMEHTHI).

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOIIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: NUIEBbIe MPOAYKThI, OCHOBBI PAllMOHATBHOTO MUTAHMS, MOIOIIIUE CPEJICTBA,
JIEKapCTBEHHBIC U KOCMETHYECKHE MperapaThl, MATEPUaJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KIIACC
OBIIIASA U HEOPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XuMuueckui snemMeHT. AToM. Sapo aTtoma, H30TOMbL. OJIEKTPOHHas 000J0YKa.
DHepreTH4ecKue YpOBHH, OypPOBHU. ATOMHBIE OpOUTaH, S-, p-, d- anmeMeHTsl. OcoOeHHOCTH
pacrmpeneneHust 3JeKTPOHOB M0 OpOMTANISM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpOHHas KOH(UTypaLus aTOMOB.

[Tepuonuueckuii 3akon u Ilepuoauueckass cucremMa Xumuueckux siemeHtoB J[. U.
MengeneeBa. CBsi3p nepuoauueckoro 3akoHa U llepnomnueckoil cHCTEMBl XUMHUYECKHX
anemeHnToB JI. 1. MenzeneeBa ¢ COBPEMEHHOIN TEOpHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHSI CBOMCTB XUMHUECKUX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyMIIaM U nepuojaM. 3HaueHHe NepUoIUUECKOro 3aKOHA B pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBS3b. Buabl XMMHUYECKOHl CBs3U (KOBaJeHTHas
HEMoJIsIpHasi ¥ TOJsipHAsi, MOHHAs, METaJuIMyecKas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOU



XUMUYECKON CBs3M (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTB.
DNEeKTpOOTpULIATENBbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa
BelIeCTBA. THMBl KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue 0 AucnepcHbIX cucteMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 1oist
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHW4ecknx coeAnHeHud. HomeHknarypa HEOpPraHWYeCKUX
BEIIECTB. [ eHeTHueckas CBS3b HEOPTaHWYECKUX BEIICCTB, MPUHAMICKANUX K Pa3TUIHBIM
KJ1accam.

Xumuyeckas peakius. Krnaccupukanus XUMUYECKHX peakUuid B HEOPraHUYECKOW H
OpraHUYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHHs U MPEBpALICHUS
SHEPTUHU MPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT Pa3iIUyHBIX (akTopoB. OOpaTHUMble pPEaKIHH.
Xummnueckoe paBHoBecue. DakToOpbl, BIUSIOIIME HA COCTOSHUE XUMHUYECKOI'O PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponutrueckas auccoruaius. CuiibHble U cialble 37eKTponauTsl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KHUCIAs, HEUTpaIbHAS, IIETOYHAS.

OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHbIE METOJbl M3YyYEHHs] BEUIECTB M HX MPEBPALICHUN: JIEMOHCTpaIUs
tabnuiy «llepuognyeckass cucrtema xumuueckux siaeMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MOJCNIe KPUCTAUNIMUECKUX PemETOK, HAOMIOIeHHe ¥ ONMUCAaHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3loXkKeHHe MEepOKCHAA BOJIOpPOAAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCATBHOIO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeHa), MpOBEJEHHE MPAKTHYECKOW paboThl «BimsHue pa3nuyHbX (HakTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKIIHI.

Pacuérnble 3agaun.

PacuéTel N0 ypaBHEHUSAM XMMHUUYECKUX PEAKIIM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIMIOJIB30BAHUEM MOHATHS «MACCOBas 10JISI BEIIECTBAY.

Heopranuueckasi xumust

Hemeramnbl. Ilonoxkenue HemetaiioB B Ilepuoguyeckoil cuCTEME XUMHUYECKUX
snementoB JI. M. MengeneeBa W OCOOEHHOCTM CTpOeHHUS aTOMOB. DH3MYECKHE CBOWCTBa
HEMETAIJIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephl, (hocdopa u yriepoaa).

XVUMUYECKHUE CBOWCTBA BaXKHEUITMX HEMETAJUIOB (TaJoOreHOB, cephl, a30Ta, ¢ocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHHH (OKCHAO0B, KUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COEIMHEHUH ).

[IpuMeHeHre Ba)KHEUIINX HEMETAINIOB U UX COSAMHEHU.

Mertamibl. [Tonoxenune meramnoB B [leproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. Oomue
¢uznyeckue cBoiicTBa MeTaysioB. CIUTaBbl METaNIOB. DJIEKTPOXUMHUYECKUNA psAJ HANPSKEHUN
METaJJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATpUM, Kalui, KajdblMd, MAarHuu,
ATIOMHUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHHIM.

O6mmue crnocoOb! moxyyeHust MeTauioB. [IpruMeHneHue MeTauioB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METO/bl HW3Y4Y€HHs BEUIECTB M MX NPEBPALICHUNA: HU3yYEHUE
KOJUIeKIIMA «MeTayuibl U CIUIaBbD», OOpa3lOB HEMETANIOB, PELICHHE JKCIEPUMEHTATBHBIX



3aja4y, HaONIO/IeHWe W  ONHCaHWE JEMOHCTPALMOHHBIX M JJAOOpaTOpPHBIX  OIBITOB
(B3auMoIeliCTBUE THUAPOKCHIA aJIOMUHUS C PAcTBOpPAMH KHCIOT U IIENOYeH, KauyeCTBEHHbIE
peaklMy Ha KATHOHBI METAJUIOB).

PacuérHble 3anaun.

Pacuérsl macchl BemiecTBa MM 00bEMa Ta30B 0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY ONHOTO M3 YUYACTBYIOIIUX B PEaKIMHM BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xumun B 00€CTICYCHUH YKOJIOTUYECKOM, SHEPTETUUECKON U MHUIIEBON 0€301MacHOCTH,
pa3BUTUM MeAMIUHBL. [loHATME O HaydHBIX METOJax IO3HaHUS BEHIECTB M XHMHYECKHUX
peaKIuil.

[IpencraBieHunst 00 OOMUX HAyYHBIX MPHHIMIAX IPOMBIIUICHHOTO ITOJYYCHHS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPHANIOB: Ba)XKHEHIIME CTPOUTENbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPackW, CTEKJIO, KepaMHKa, MaTepHaslbl ISl DJIEKTPOHUKH,
HaHOMAaTepHalIbl, OPraHNYECKUE U MUHEPAIbHBIEC yI00pEHUSI.

XuMHs M 3[0pOBbE 4YEJIOBEKa: MpaBMUJa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IpEnapaTos,
npaBuiia 6€30MacHOT0 UCIOIb30BaHMs MPEnapaToB OBITOBOM XUMUU B TOBCETHEBHOM JKU3HH.

MexnpeaMETHBIE CBSI3U.

Peanuzanus MeXnpeaIMETHBIX CBSI3€H MU M3ydYeHUH OOLIe U HEOpraHWYeCKOH XUMHUH B
11 xnacce ocyuiecTBiIsSeTCs Yepe3 HUCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHbIX NOHSATHH,
TaK W TOHSTHH, SBISTIONIAXCS CUCTEMHBIMU JJIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIe MOHITHS: HAY4YHBIH (aKT, THUIOTEe3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  TNEpUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: Marepus, SHEPIus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOIL,
pPaZloaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIeCTBa, GU3NYECKUE BETMUMHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHusM, 5KOocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3Me.

['eorpacdusi: MuHEpabl, TOPHBIE TOPOIbL, OJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorust: XUMUYECKas MIPOMBILIIEHHOCTb, METaJULyprs, MIPOU3BOICTBO
CTPOUTETBHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE IIPOU3BO/JICTBO, nuIieBas
IPOMBIIUIEHHOCTh, (apMaleBTUYeCcKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIpenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.



[INTAHAPYEMBIE PE3YJIbTATBI OCBOEHUSA [TPOI'PAMMEI 110 XMMHWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOydYaIOUIMMUCS
OporpaMM CpPeIHEro oOIIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
HpOrpaMM CpeaHero o0Iero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIHN MOAXO0/.

B cooTBeTcTBUM € CHUCTEMHO-ESTEIbHOCTHBIM IOJXOAOM B CTPYKTYype JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeaMeTa «XHUMHUS» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUS
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINE!

0CO3HaHME O0YYaIOUUMHCS POCCUHCKOM Tpa’kJaHCKOH HIAECHTUYHOCTH — T'OTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEAEIIEHUIO;

HaJIMYue MOTUBALMU K O0YUYEHHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX
[IEHHOCTEN M UCTOPUUYECKUX TPAAUIIMK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH AEATEIbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMM, MPUCYIIUMHU LIEJIOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIMYue MPaBOCO3HAHUSA HKOJIOTUYECKOM KyJIbTypbl M CIHOCOOHOCTH CTaBUTh LENU U
CTPOUTH )KM3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yJbTaTHl OCBOEHHUs IpeaMera «XHUMHs» [JOCTUralTCs B E€OUHCTBE
y4eOHOIl M BOCIHUTATENBHOW JEATEIBHOCTH B COOTBETCTBHM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH W HJ€aJlaMd POCCUHUCKOIO
IpaXkJIaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHM U MPaBUJIAMM IOBEIEHUS,
CHOCOOCTBYIOLIMMHM MpOLIECCaM CaMOIO3HAHUS, CAMOPa3BUTHS M HPABCTBEHHOI'O CTAHOBJICHHUS
JUYHOCTH 00YyYarOIIUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpa)katoT COPMUPOBAHHOCTD
ONbITa IO3HABATEIBHOM M MPAKTHUUECKOW JEATEIbHOCTH OOy4YaroLIMXCs II0 peaau3aluu
HPUHATBIX B 00IIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOr0 BOCIIUTAHMS:

0CO3HaHMs 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBAKEHUS K
3aKOHY U MPaBOMNOPSAKY;

NPEICTaBICHUS O COLMAIBHBIX HOPMax M IpaBUIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPUECKOW AESATEIHHOCTH NIPU CO3JIaHUH YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHSI, TOTUKY M apryMEHThI APYTUX
IpY aHAJIN3€ Pa3IMYHbIX BUJOB YUE€OHOH NesATeIbHOCTH;

2) IaTPMOTHYECKOT0 BOCTINTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTEYECTBEHHOU
XMMUY;

YBa)XEHHUsI K IpoLeccy TBOpYECTBA B OOJIACTH TEOPUM M INMPAKTHYECKOTO NPUMEHEHHUs
XHUMHH, OCO3HAHHUS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaOII0eHUi,
KPOIOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, IOCTOSHHOTO TPY/1a YUEHBIX U IPAKTUKOB;



WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHH U TOCIEAYIOUIEM AaHAJINA3E
uH(GOpPMAIIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOU XUMHUH,

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CITIOCOOHOCTH OLIGHMBATh CHUTYallUd, CBSA3aHHBIE C XUMHYECKUMHU SIBICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUSA, OPHEHTHPYSACh HAa MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJECHHWE W TOCTYNKH CBOUX TOBAapHUIICH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE TTOCJICICTBUI STUX TTOCTYIIKOB;

4) popMupoBaHUA KYJbTYPbI 310POBbS:

MOHMMAaHUS IIEHHOCTEH 3J0pOBOTO M 0Oe30MacHOro obOpasa >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

coOIOIeHNsT TTPaBWJI OE30MacHOTO OOpalIeHHs C BEIIeCTBaMU B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYJOBOU J€ATEIBbHOCTH;

MOHMMAaHMsI [EHHOCTH TPaBUI WHAWBUAYATbHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIOJICH;

OCO3HAHUS TOCJIEICTBUM U HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS aIKOTOJS,
HAapKOTUKOB, KYpEHHs);

5) Tpy0oBOro BocIuTAHMSA:

KOMMYHUKAaTUBHOH KOMIICTEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON  JeSITeIHHOCTH,
00I11IeCTBEHHO TMOJIE3HOM, TBOPUECKOMN U APYTHUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKHUX 3a1ad COLMAIbHOU
HANpPaBIEHHOCTHU (B paMKaX CBOETO Kjacca, MIKOJIbI);

WHTEpeca K MPaKTHYECKOMY H3YYEeHUIO mpodeccuil pa3inuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOASAM TpyJa U pe3yjbTaTaM TPYJOBOU EATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHUIYaJbHOM TpaeKTopuu oOpa3oBaHMUs,
Oynyieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBa;

6) ’K0JIOrMYEeCKOTr0 BOCTIMTAHUSA:

9KOJIOTHYECKU 1€JIeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK UCTOYHUKY CYLIECTBOBAHMUS
JKH3HH Ha 3eMiIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa YKOJOTHYECKHX MPoOsieM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBLHOM CPEBI;

OCO3HaHHUS HEOOXOJMMOCTH HCIIONb30BAHUS JOCTHKEHUN XUMHUH Ul PEIIEHUs] BOIIPOCOB
palMOHAIBHOTO MPUPOIOIOIb30BAHNS;

AKTUBHOI'O HENPUATHUS JEUCTBHM, NMPUHOCIUIMX BPEA OKPYKAIOUIEH NPUPOIHON cpene,
YMEHHS TIPOTHO3UPOBATH HEOIArOMPHUATHBIC YKOJIOTHUECKHE IMOCICICTBUS MPEITPHHIMACMBIX
JIEMCTBUM U NPENOTBPAILATh UX;

HaJU4Msl Pa3BUTOTO HKOJIOTMYECKOIO MBIIUICHUS, SKOJOTHYECKOW KYJbTYpbl, OIbITa
JEATETbHOCTH  SKOJOTMYECKOW HaNpaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS WMH B
MO3HABATEIILHON, KOMMYHUKATUBHON U COLMATBHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(poouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU M OOIECTBEHHOW MPAKTUKH;



MOHUMAaHUs CHeNU(PUKA XWUMHH KakK HayKd, OCO3HaHUs €€ ponu B (HOpMUPOBAHUH
paIoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIleM
MHpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
peIIeHuH TPOoOJIeM COXPAHECHHS TPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHH JUIsl COBPEMEHHON IMBHIM3AIMU: B €&
TYMaHUCTHYECKON HAIpaBJIECHHOCTH M BaXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOM
KyJbTYpPbI, PEIICHHH TIO0ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
DHEPreTHYECKON, THUIIEBOW © JKOJIOTUYECKOW OE30MacCHOCTH, B Pa3BUTUU MEIUIUHBI,
0o0ecrieueHnH yCIOBUM YCTIEIIHOTO TPY/Ia M SKOJOTUYECKH KOM(OPTHOM KU3HHU KaKIOTO YJICHA
00111eCTBA;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BATh MOJyYaeMbIe 3HAHUS IS
aHaM3a W OOBSICHCHUS SIBJICHHUIA OKDPY)KAIOIIEr0 MHUpPAa M MPOUCXOIAIINX B HEM HM3MCHCHHIA,
yYMEHUS JieJ1aTh 000CHOBAHHBIE 3aKIFOYCHHS HA OCHOBE HAyUYHBIX (JAKTOB M UMEIOIINXCS TAHHBIX
C LEJbIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMHUUECKUE 3HAHUS JIJIS PEIISHUS TpoOiieM
B PEAbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIEIOBATENBCKON JEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW MO XHMHM B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpECa K OCOOCHHOCTSIM Tpyda B pPa3IMYHBIX cdepax mpodeccHoHaTbHOM
JIeSITEIIbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpeamMeTHble pe3yibTaThl OCBOEHMsI y4eOHOro IpenMera «XHMHUS» Ha YpPOBHE
cpemHero odmiero 00pa3oBaHus BKIIOYAIOT:

3HayuMble U1l (OPMUPOBAHMSI MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUIIITMHAPHBIC
(MeXMpenMeTHbIe) 00IeHaYYHbIE TOHATHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crieur(UKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBIECHUE, NMPOLECC, CUCTEeMa, Hay4YHbIH (PaKT, NPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeI0BaHUE, HaOMI0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

yHMBEpCallbHble ~ yueOHble  JeHCTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKATHBHBIE,
perynsaTuBHBIE), oOecrneunBaomue (popMupoBaHue  (HYHKIMOHAIBHOW TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIINHN 00YyYaroINXCs;

CIOCOOHOCTh  OOy4YaIOIIMXCSl  HMCMOJb30BaTh  OCBOEHHBIE  MEXIUCIMILTUHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCalbHble y4yeOHble ACWUCTBUS B IO3HABATEIbHON U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXKarOT OBJIAJIEHUE YHHUBEPCAJIbHBIMU YYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMU JIEHCTBUAMU.

OBi1ajieHHe YHUBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1€liCTBUSIMU:

1) 6a30Bble JJOruYecKue AeHCTBUA:

CaMOCTOATENILHO (OPMYJIMPOBAaTh M AaKTyaJIM3HpPOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNaTh LEeIN JAeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUM HX JOCTHXKCHHUS,
COOTHOCHUTH PE3YyJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;



UCIO/b30BaTh IMPU OCBOCHMM 3HAHWHA MNPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMpPHU3HAKUM MOHATUI W yCTAHaBIMBaTh HX B3aUMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIUE MOHATHS AJIs1 OOBSACHEHHSI OTJIEIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUECKUX PEAKIIN;

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3yYaeMbIMU SBIICHUSIMU;

CTPOUTHb JIOTMUECKHE PpAcCY)XIEHUS (MHIYKTUBHBIC, JEIYKTUBHbIE, IO aHAJOIUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYyIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATH B IPOLIECCE MMO3HAHUS, UCIOJb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIC)
MO/JIeJIU, TPe0OPa30BbIBATh MOEIbHBIE MPEICTABIECHUS — XUMUYECKUHN 3HAK (CHMBOJI) 3JIEMEHTAa,
XUMHYeckass ¢GopMysa, YpaBHEHHE XHMHUYECKOH peakuuu — TpU pelleHHuH Y4eOHBIX
MIO3HABATEJIbHBIX M MPAKTUYECKUX 3a7ad, NIPUMEHATHh HAa3BAaHHBIE MOJEIIbHBIE MPEICTABICHUS
JUISL BBISIBIIEHUS XapaKTEPHbIX IPU3HAKOB M3y4aeMbIX BELUIECTB U XUMUUECKHUX PEAKIIHM.

2) 0a3oBbIe HCCJIeN0BaTeIbCKUE IeicTBYSI:

BJIa/IETh OCHOBAMU METOJ0B HAyYHOT'O ITI03HAHUS BEUIECTB U XUMUUECKUX PEAKIIH;

dopMynHMpoBaTh IENTM M 3aJaud  HMCCIEIOBAHUSA, HCIIONB30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIHPOBAHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKACHUM;

BJIaJIETh HABBIKAMHM CAMOCTOSITEJIBHOIO IUIAHMPOBAHMS M IIPOBEIACHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IIpoIecca, CaMOCTOSTENEHO
IIPOrHO3MPOBATh €ro pe3ysbTaT, (OopMyJIupoBaTh OOOOLIEHHS M BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIAT OOOCHOBAHHBIN OTYET O MPOJAETAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIIEOBATENIbCKOM M MPOEKTHOM JesTeIbHOCTH,
IPOSBIATh CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pELIEHUs
MPAKTUYECKUX 3aJa4, IPUMEHEHHUIO Pa3IMYHBbIX METOJI0OB IMO3HAHUS.

3) pa6ora ¢ nndopmanmeii:

OPUEHTUPOBATbCSI B  PA3JIMUYHBIX HCTOYHMKAX HH(pOpMAlMM (HAay4yHO-IOIYyJspHas
JAUTEepaTypa XMMHUYECKOIO COJEpXaHWs, CIpaBOYHble IMocobus, pecypcsl HWHTepHeTa),
aHATU3UPOBaTh HMH(POPMALMIO pPA3NIWYHBIX BHIOB M (OPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTS;

(dbopMyIMpOBaTh 3ampOoChl M NPUMEHATh pa3IUYHble METOAbl IPU IMOUCKE M OTOOpe
UH(pOpMaLIUU, HEOOXOAMMOM [T BBIMOJIHEHUS YUeOHBIX 33a]1a4 ONPeIeIEHHOTO THIIA;

npruoOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALNOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATEJIBHO BBIOMpAaTh ONTUMAbHYIO (OpMy MpeacTaBieHHs] MHQOpMaAK (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHULIbI, PUCYHKH U APYTHE);

UCTOJIb30BAaTh HAYYHBIM $I3bIK B KayeCTBE CpEACTBAa INpU paboTe € XUMHUYECKOH
uHpopMaluen: MNPUMEHATh MEXIpeAMETHble ((U3MUecKue U MAaTeMaTU4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyITBI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISAHOCTH.

OgiaieHHe YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKIaeMOM TEMbl B XO/I€ AMAJIOra W/WINA AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIMPOBATH CBOM IPEJUIOKEHUS OTHOCHUTEJIIBHO BBIIOJHEHUS
NpeJI0KEHHOH 3a/1a4H;



BBICTYNATh C TpPE3EHTAIMel pe3yJbTaTOB MO3HABATEIBHON IEATEILHOCTH, MOJYYSHHBIX
CaMOCTOSITCIBHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBITIOJIHCHHH XHUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIEIOBAaHUIO CBONCTB H3Y4YaeMbBIX BEIIECTB,
peanm3anuu y4eOHOTO MpOeKTa W (HOpPMYIHpPOBATH BBIBOJABI IO pPE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHUH MyTEM COTJIACOBAHMSI TIO3UITUH B X0J1e 00CYX)IACHUS 1 0OMEHAa MHCHHSIMHU.

OBJ1ajieHHe YHUBEPCAJbLHBIMH PEryJISITUBHBIMH JI€HCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIATH CBOKO IMO3HABATEIbHYIO NESTEIBHOCTD,
ompenensis €€ 1eld U 3aJa4d, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
MpeayiaraeMblil alTOPUTM JICHCTBUM TPU BBHITIOJHEHUHU YYEOHBIX M HCCIEAOBATEIBCKUX 3ajad,
BBIOMpATh Hanbosiee A(HEKTUBHBIN CMIOCOO UX pEHIeHUs C YIETOM MOJYYSHHUST HOBBIX 3HAHUHU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIISAT CAMOKOHTPOJIb CBOEH JESATENBbHOCTM Ha OCHOBE camMoaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KVIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca « OpraHu4ecKas XuMus» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XUMHUYECKOW COCTABJSIONIEH €CTEeCTBEHHO-
HAayyHOM KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUH NPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYpbl JHYHOCTH, €€ (HYHKUMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOIUMOM s
pelleHrs] TPAaKTHYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/I0POBBIO U MIPUPOHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMHUYECKHX 3HAHUM, KOTOpAass BKIIOYAET: OCHOBOIOJIAraroIIne
MOHSTHS (XUMUYECKUH 3JIEMEHT, aToM, AJIEKTPOHHAsi 000JI04YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalI€HHas), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEPOIHBIA  CKEJeT,
(GyHKIMOHAJIbHAS TpyNNa, paguKkai, HU30Mepus, W30Mepbl, TOMOJIOTMYECKUN psj, TOMOJIOTH,
YIJIEBOJOPOBI, KACIOPO U a30TCOJAEpKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHHUS ); TEOPUHU U 3aKOHBI (TEOpUsl CTPOCHHUS OpraHUYEeCKHUX
Bemects A. M. byTiepoBa, 3akOH COXpaHEHHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XAUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JICKAINIMEC B OCHOBC IMOHHUMAHUSA
IMPUIUHHOCTH U CUCTEMHOCTHU XUMHUUYCCKHUX ﬂBHeHI/If/'I, (baKTOJ'IOFI/I‘-IeCKI/Ie CBCIICHUA O CBOﬁCTBaX,
COCTaBe, MOJy4YeHUHU U 0€30MaCHOM MCIOJIb30BaHUU BaKHEUIINX OPraHUYEeCKUX BEUIECTB B ObITY
Y IIPAKTUYECKON JESATEIbHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTePHbIC MPU3HAKK MOHATUH, yCTaHABINBAThH
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBCTCTBYIONINE MMOHATHA ITPU OIMMCAHUN COCTaBa, CTPOCHUA U
MPEBPAILCHUN OPraHUYECKUX COCTUMHEHU;

C(I)OpMI/IpOBaHHOCTL YMGHI/II\/'I HCIIOJIb30BaTh XMUMHUYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOM) GOPMYIT OPraHUYECKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKHI/IfI, HU3T0TaBJIMBAaTb MOACIIN MOJICKYJI OPraHNMYCCKUX BCIICCTB
JUTSL WILTIOCTPALUU UX XMMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIICCTB 10 HMX COCTaBy M CTPOCHUIO K OMPEACIEHHOMY KIIACCy/TpYIe COCIMHECHUMN
(YrneBomopoabl, KHUCIOPOA W a30TCOJAEpIKAIMe COCJAMHEHHS, BBICOKOMOJCKYJISIPHBIC



COCIMHEHMS), /IaBaTh MM Ha3BaHUs 1O cuctematudeckord HomeHkiatype (IUPAC), a Taxke
MPUBOJUTH TPUBUAIBHBIE Ha3BaHHUS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUJIEH,
aleTUIICH, STWICHIVIUKOJb, TIUIEPUH, (PEeHON, (OpMaibACTHA, aleTaabJeTui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KHUCIIOTA, CTCApUHOBAS KHUCIIOTA, TIOKO03a, (QPYKTO3a,
Kpaxmall, [IeJUT0JI03a, TJIUIHUH);

c(OpPMUPOBAHHOCTh YMEHHMsSI OMNPEAENATh BHJbI XUMHYECKOH CBS3M B OpraHUYECKHX
COeIMHEHUX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TOJOKEHUS TEOPUU CTPOCHHUS OPraHUYeCKUX
BemectB A. M. bytiepoBa miis oObsICHEHHs] 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHMsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTpoeHHE, (UIMYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IUUYHBIX KJIACCOB OPraHUYECKUX BEILIECTB
(MeTaH, 3TaH, OSTWICH, NPOINWICH, aleTWwIeH, OyramaueH-1,3, meTwnOyramuen-1,3, OeH3o,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbIeru]l, MypaBbiuHas U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmal, [eJUI0i03a, AaMHUHOYKCYCHas KHUCJIOTa), WJUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEaKLHM C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT,

c(hOpMUPOBAHHOCTh YMEHHsI XapaKTepU30BaTh HWCTOYHHUKHU YTIAEBOIAOPOJHOTO CHIPHS
(HedTb, TMPUPOIHBIA Ta3, Yroiib), CHOCOOBI MX MepepadOTKH U MPAKTUYECKOE MpPHUMEHEHUE
MPOIYKTOB MEPepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM YPABHEHHSIM
(Macchl, 00bE€Ma, KOIMYECTBA MCXOAHOIO BEUIECTBa WU NPOAYKTAa PEaKUUU MO H3BECTHHIM
Macce, 00bEMY, KOTUYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BIQIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUSI, WCIOJb3YeMbIX B XHUMHH TIPU HM3YYCHUM BEIIECTB M XMMHYECKUX SBICHUU
(mabmroyieHne, W3MEpEeHUe, OKCIEPUMEHT, MOJCTUPOBAHUE), MCIOJIb30BaTh CHCTEMHBIC
XUMUYECKHE 3HAHUS ISl IPUHATHUS PEILICHUH B KOHKPETHBIX KU3HEHHBIX CUTYALMX, CBSI3aHHBIX
C BEILIECTBAMH U UX TPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYI0N U
1abopaTOpHBIM 000PYIOBAaHKUEM, a TAK)KE MPaBUIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JTa00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATh W BBIMONHATh XUMHYECKHHA HKCIIEPUMEHT
(mpeBpallleHrsT OPraHUYEeCKUX BEIIECTB MPHU HArpEeBaHUU, MOJYUYEHUE STUJICHA U M3YyYECHHE €ro
CBOWMCTB, KAaueCTBEHHBIC PEAKIIMH OPraHWYECKHX BEIIECTB, JICHATypalus OEIKOB TpH
HarpeBaHuM, I[BETHbIE PeakUy OEJIKOB) B COOTBETCTBUHU C MPaBHJIAMU TEXHUKH 0€30MacHOCTU
npu OOpallleHUu C BEIIeCTBaMU U JIA0OPATOPHBIM OOOPYIOBAaHUEM, MPEICTABIATH PE3yIbTaTh
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3alucCu YpaBHEHHI COOTBETCTBYIOIIMX pPEAKIUN U
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUUYECKH AHAJIU3UPOBATH XHUMHYECKYIO HH(MOPMAIIHUIO,
MOJTy4aeMyo U3 Pa3HbIX HCTOYHUKOB (CpelICTBa MaccoBOi MHpopmaiuu, UHTepHET U ApyTHX);

c(OpMUPOBAHHOCTh YMEHUI COONMIOaTh MpaBWIa HKOJOTHMYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3JI0POBbSI U
OKPY’KaIOIIEH MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA JKHWBBIC OPTraHU3MBI
ONpEENEHHBIX OPraHMYECKUX BEIIECTB, MOHMMass cMbica mokaszatens [I/IK, moscHsaTe Ha
npuMepax crmocoObl YMEHBIICHHS U MPEIOTBPAICHHs] UX BPEIHOTO BO3JICUCTBUS Ha OpraHU3M
YeJI0BEKa;



JUIsl 00y4YaroIMXCs C OTPAaHMYCHHBIMA BO3MOXXHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTH
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL  CNEMBbIX ¥ CIHa0OBUASIIMX OOYYalOIIUXCS: YMEHHE UCIOIb30BaTh pelnbedHO-
TOUYEUHYIO cucTeMy oO0o3HadyeHuit JI. bpaitns mis 3anucu XuMu4eckux GOopMyIL.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHuyecKas XUMEsD)
OTpa’karoT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUA: O XHUMHYECKOM COCTaBJISIONICH €CTEeCTBEHHO-
HAyYHOM KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUH NPUPOIbI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIbTYpbl JHYHOCTH, €€ (DYHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOM MAJis
pelIeHHsT TPAaKTUYECKUX 3aJad M HSKOJIOTMYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpejie;

BJIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBONOJArarolIue
MOHATHUS (XUMUYECKUH DIIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTpOHHBIE OpOUTATN aTOMOB, UOH,
MOJIEKyJa, MOJIb, MOJSPHBIH O00BEM, BAJICHTHOCTh, AIIEKTPOOTPHIIATEIBLHOCTh, CTEICHb
OKHUCJICHUS, XHUMHUYECKas CBs3b (KOBaJE€HTHas, WOHHAs, METaUIMYeCcKas, BOJOPOIHAs),
KpUCTAJUTMYECKasi ~ pemiéTka, THUIBl XUMHYECKHUX  PEaKIHii, pacTBOP, AJICKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTHUYECKAs JUCCOLMALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIH, XUMHYEeCKOe pPaBHOBECHE); TEOPHUH U  3aKOHBI  (Teopus
ANEKTPOIUTUYECKON Jauccoluannu, nepuoguyeckui 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHCHHS W TPEBPAIICHUS DHEPTUU MPU XUMHUUYECKHUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalre B OCHOBE IMOHMMAaHUS NPUYMHHOCTHU M CHCTEMHOCTH XHMHYECKUX SBJICHHH,
(akTOJIOrMUECKUE CBEJICHHS O CBOWCTBAX, COCTaBE, MOJyUYEHUH U O€301acHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JACSITEIHHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, YCTaHABINBATH
UX B3aUMOCBA3b, HUCIIOJIB30BATH COOTBETCTBYIOIIME MOHSATHS MPHU OMHCAHUM HEOPTraHUYECKHX
BEILECTB U UX IIPEBPALLCHUI;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISl COCTABJICHUS
dbopMyn BellecTB U ypaBHEHUH XHMUYECKUX pPEaKIUi, CHUCTEMaTHYECKYIH0 HOMEHKIATYypy
(IUPAC) u TpuBHanbHBICE Ha3BaHHUS OTIEIbHBIX HEOPraHWYECKUX BeIIecTB (yrapHblii ras,
VIJIGKUCHIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HeramiéHas H3BECTb, MUThEBAs COJlAd, MUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHHUH ONPEIENATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKUX
AIIEMEHTOB B COCUHEHUIX PA3IMUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAas) B COECIMHEHUSIX, TUI KPUCTAUIMYECKOU PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJsipHas, MOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWUYECKUX COECTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAJICKHOCTh HEOPTraHMUECKUX BEIIECTB
M0 MX COCTaBY K OMpeAeNEHHOMY KIIACcCy/TpyIiNe COeNUHEHUH (TIPOCThIE BEUIECTBA — METAJUIBI U
HEMEeTaJlTbl, OKCHU/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE TUIAPOKCHUIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHHMM pacCKpbIBaTh CMBICH mepuogudeckoro 3akona J[. M.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;



c(OpMHUPOBAHHOCTh ~YMEHUIl  XapaKTepU30BaTh dBJEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKHX 31eMeHTOB 1—4 nepuonos Ileprnonnueckoil cucteMbl XMMUYECKUX 351eMeHToB []. U.
MenzeneeBa, HUCHONB3Yysl MOHATHS «S-, p-, d-DJIIEKTPOHHBIE OpPOUTAINY, «IHEPrETHUECKUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB XHUMHYECKHX JJICMEHTOB U UX
COEIMHEHMH Mo nepuoaaM u rpynnam [lepuoanyeckoil cucTeMbl XUMUYECKUX AeMeHToB /. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE
CBOICTBA HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATh CYLIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKIYy HEOPraHWYeCKHMMH BEIIECTBAMH C IOMOINBIO YPaBHEHHIA
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINA;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCH(PHUIMPOBATh XUMHUYECKHE PEAKIUU MO Pa3IUYHBIM
npu3HaKaM (YHUCITy W COCTaBy pEarupyroluX BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuu,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PeaKIiy, yYaCTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUi pa3IU4HbIX THUIIOB, MOJIHbIE
U COKpAaIlEHHBbIE YPAaBHEHUS PEaKlUi MOHHOTO OOMEHa, YUMTHIBAsI YCIOBUS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHM NPOBOJUTH PEAKLUM, TOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, pPACIO3HABaTh OMNBITHBIM MYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX paCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYITHOCTH OKHUCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii HoCpeCTBOM COCTaBJICHHS 3JIEKTPOHHOT0 OajaHca ITUX peaKuil;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKOW peaKIMH OT
pa3iauuHbIX (DAKTOPOB; XapakTep CMEIICHHs XHMHUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XWMHUUYECKHE IMPOIECCHI, JIeKAIlIUe B
OCHOBE IMPOMBIIIIJICHHOTO MOJIYYeHHsI CEpHOM KHUCIIOTHI, aMMHaKa, a Takke c(opMUpOBaHHOCTH
MpeIcTaBiIeHU 00 OOIMX HAYYHBIX MPHUHIMIAX M 3KOJOTUYECKUX MpoOiIeMax XUMHYECKOTrO
MIPOU3BO/JICTBA;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYUCICHUS C WCIOIH30BAHUEM TTOHSTHS
«MaccoBasi JIOJI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B NP XUMHYECKHX
peaxkusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILlECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3¢ ¢eKra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MacChl BEILIECTB, MPEBPALICHUSI U COXPAHEHUsI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIONATH MpaBUiia MOJ30BAHUS XUMUYCCKOW TIOCYI0N U
n1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KE MpaBUia OOPAIIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JTa00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMONHITH XUMHUYECKHH SKCIIEPUMEHT
(paznoxeHue meEpoKcHaa BOAOpPOAAa B IPUCYTCTBUM KaTalau3aTopa, OIpPENEICHUE Cpeibl
pacTBOPOB BEHIECTB C MOMOIIBI0 YHUBEPCATHLHOTO MHANKATOPA, BIUSHUE PA3TIUYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakiuu, peaklUd HOHHOrOo OOMEHa, KayeCTBEHHbIE peaKIMH Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a7au no temam «Mertamisly U «Hemertanne») B COOTBETCTBUU C MPAaBWIAMH TEXHUKH
0€30MaCHOCTH MPH OOpAIIEHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000pyI0OBaHHEM, TIPEACTABIST
pe3ysbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3almucu ypaBHEHUH COOTBETCTBYIOLIUX
peaxiuiit 1 GOpMyIUPOBATH BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;



Cc(OPMHPOBAHHOCTh YMEHHM KPUTHYECKH AHAIM3MPOBATH XUMHUUYECKYH0 HH(POPMALHUIO,
HOJy4YaeMyl M3 pa3HbIX HCTOYHUKOB (CpPEeICTBAa MAaccOBOM KOMMYHHKaluu, MHTepHeT u
IpYTuX);

Cc()OPMHPOBAHHOCTE YMEHHMH COOJIOJATh IpaBWiIa DSKOJIOTMYECKH 1eIecOo00pa3HOro
MOBE/ICHN B OBITY U TPYAOBOH [EATEIbHOCTH B LEISIX COXPAHEHHUS CBOEro 3/I0pOBbS U
OKpYy Karollel MPUPONHON Cpenbl, 0OCO3HABaTh ONACHOCTb BO3ACHCTBMS HA >KMBBIE OPTaHU3MBI
OTpeNIeIEHHBIX BEIECTB, MOHUMasl cMblca nokasarens [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHBILIEHUS U IPEAOTBPALLIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsi: YMEHHE MPUMEHSTbH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XMMUYECKHX SIBIICHUII;

JUIs  clenblX M caa0oBHIAMIMX OOyYaroIlIMXcs: YMEHHE MCIIONb30BaTh penibedHo-
TOUYEUHYIO cucTeMy oO0o3HadueHuit JI. bpaiins mis 3anucu XuMu4eckux popMyIL.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHMe pa3aesioB H TeM (uudposbie)
Ne ii/mt Konrtpoanubie | IIpakTnyeckue
NMpOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoTbI padoThbI
pecypcsl

Paspnen 1. Teopernyeckue OCHOBbI OPraHU4eCcKOM XUMUH

[Ipeamer oprannyeckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COEIUHEHUM A. 5 1
M. bytiepoBa

Hroro no pazneny 5

Pasnen 2. Yriesogopoasl

2.1 [IpenenbHbIe yrIeBOAOPOIbI — aJTKaHbI 6 1
9 HenpenenbHbie yrieBo10pObI: AIKEHBI, 9 1 1
' aJKaJUCHBI, AIKHHBI
23 ApOMaTHYECKUE YTIIEBOIOPOIbI 4
24 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB U 3 !
' UX mepepadoTKa
Hroro no pazaeny 21
Paznen 3. Kuciopoacoaep:kaniue opraHnyeckue coenHEeHUs!
3.1 Cruprtel. deHon 6

Anpneruasl. KapOoHOBBIE KUCTIOTHI.

. 2
32 CrnoxHble 3¢upbl 13 !

33 VriaeBoasl 8 1




Hroro no pazneny 27
Paznen 4. A3oTcoaepxkainiue opranHnyeckne coeIuHeHust

4.1 AMuHBI. AMUHOKHCIIOTHI. benku 10
Hroro no pazneny 10
Paspnen S. BoicokoMo/1eKyJIIDHBIEC COeIHHEHUS

5.1 [Tnactmaccel. Kayuyku. Bosokna 5
Hroro no paszneny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

KosauvecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (uudposrbie)
Ne i/ KonTpoabnbie | IIpakTuyeckue
NPOrpaMmbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHnue aromoB. [lepuonnyeckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 8
anemeHToB /1. 1. Menneneena
L2 Crtpoenue BemectBa. MHorooopasue 7
' BEIIIECTB
1.3 XUMHUYECKUE Peakuu 7 1 1
1.4 PactBopsl 1
1.5 DNEeKTPOXUMHUIECKUE PEAKITUN 1
Hroro no paszueny 34
Pasnen 2. Heopranuyeckasi Xumust
2.1 Merannsl 12 1 1
2.2 Hewmeramibt 10 1 1
Hroro no paszneny 22
Paznen 3. XumMus v :Ku3Hb
3.1 XUMHS U )KU3Hb 5
Hroro no pazneny 5
Paznea 4. [Ipaktukym. O6001menue 6 1 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acos DJIeKTPOHHbIE
Ne Mara nuppoBbIe
Tema ypoka Kontposbnuble | IlpakTnyeckue
n/n Bcero U3y4YeHHus o0pa3oBarte/ibHbIE
padoTbI padoTbI
pecypcsl
IIpeqmeT opraHNYecKOM XUMHH, €€
1 PEAMET 0P 1 4.09.23
BO3HUKHOBEHHE, PA3BUTHE U 3HAUYCHUE
Teopus cTpoeHUs] OPraHUYECKUX
2 coenunennit A. M. bytieposa, e€ 1 8.09.23
OCHOBHBIE TOJIOKEHUS
[Ipaktrueckas padota Nel «KavectBeHHOE
3 ompeaeieHue yriiepoaa, BOOOpoaa u xjaopa 1 1 15.09.23
B OPraHUYECKUX BEILIECTBAX)
CocrosiHue JIEKTPOHOB B aTOME.
4 P . I 18.09.23
DneKTpoHHAas MPUPOJA XUMHUYECKOU CBI3U
Knaccudukanus oprannaeckux
5 . 1 22.09.23
COCIMHEHUM.
6 AJIKaHBI: COCTaB U CTPOCHHUE 1 25.09.23
N3omMepus ankaHOB M TOMOJIOTHYECKUN
7 P 1 29.09.23
psaA
MeraHn — npocTenui NpeaCcTaBUTEIb
8 1 2.10.23
AJIKaHOB.
9 [Tony4yeHue u IpUMEHEHUE aJTKaHOB 1 6.10.23
Pemenne 3a1a4 Ha BBIBOJ MOJIEKYJISIPHOU
10 2 9.10.23
(hopMyIIBI YTIIEBOIOPOIOB.
11 IuknoankaHsl 1 13.10.23




12 KonTponbHas paboTa 1o Teme «AnKaHb» 16.10.23
AJKEeHBI: COCTaB U CTPOEHHUE,
13 o 20.10.23
roMosiornueckui psa. Mzomepus.
OTUiEH U NpONUIIeH — MpocTeiime
14 MpeACTaBUTENM alKeHOB. [lonydeHnne n 23.10.23
CBOICTBA.
[Tpaxtuyeckas pabora Ne 2. «Ilomyuenune
15 o 27.10.23
ITWJICHA U U3YyYEHUE €r0 CBOMCTB
Aunkanuensl. bytanuen-1,3 u
16 MeTunoyTanuen-1,3. [Tonyuenue
CHUHTETHYECKOTO Kay4dyKa ¥ PE3HHBI
AJIKUHBI: COCTaB M1 0COOEHHOCTH CTPOEHUS,
17 TOMOJIOTUYECKUH P,
Pu3nYecKue U XUMUYECKHUE CBOMCTBA
18 AJIKMHOB
19 [TonyuyeHue u IpUMEHEHUE AIKUHOB
20 O06006111eH1e 3HaHUIT 110 TeMe
«HemnpenenbHble yrieBoAOPOAB)
21 KonrponbHas pabora no teme
«HenpenenpHble yrieBoa0poOaAb
ApeHbl. DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE
22 cTpoeHue OeH3oa.
23 XuMuyeckue cBorcTBa OeH3o0ia
24 I'omonoru 6ex3ona
25 I'enernyeckas CBS3b yIII€BOAOPOAOB,
MIPUHAUIEKALIUX K Pa3IMYHbIM KJlaccam
2% [IpuponHbIE HCTOYHUKY YTIEBOIOPOAOB:

MIPUPOJIHBIN ra3 U MOMyTHBIE He(PTAHBIC




ra3pl, He()Th U1 KAMEHHBII YT OJIb.

27 Iepepabotka HedTu. Kpekunr Hedtn

)3 Kontposnbnas padoTa no pazaeny
«YTIeBogopoabh»

[IpenenbHbIe OIHOATOMHBIE CIIUPTHI:

29 MeTtaHnon u 3tanon. Ctpoenue. M3omepusi.
Bonopoanas cBa3p. Duznueckre CBOMCTBA
XUMUYECKHUE CBOICTBA U TOJTyYEHUE

30 CIIUPTOB.

MHoOroaToMHbI€ CIIUPTHI: STUICHTITUKOIb U

31 TITUICPUH
@DeHOo: CTPOSHHE MOJIEKYJIbI, PU3NUECKUE

32 1 XMMUYECKHUE CBOWCTBA, MPUMEHEHHE.
I'enernyeckas CBSI3b CIIUPTOB C

33 YTIIE€BOIOPOAAMHU
O6o006menne 3Hanu# 1Mo TemMe « CupTHI.

34 DeHOobI»

Anpaeruabl: Gopmanbaerua u

35 areTaiabAerul. AueToH
CoiicTBa, moyuyeHue U MPUMEHEHHE

36 aJIbJICTU/IOB
OAHOOCHOBHBIE IpeIebHbIE KAPOOHOBBIE

37 KHUCJIOTHI: MypaBbHHAas U YKCyCHast
duznyeckre 1 XUMUYECKHE CBONCTBA

38 KapOOHOBBIX KUCIOT. [lonyuyenue.
[Ipaktrueckas padora Ne 3. «CBoiicTBa

39 pacTBOpa YKCYCHOM KHCIOTBD»

40 I'enetnyeckas CBSI3b KUCIOT C APYTUMHU




KJIACCaMH OPTaHUYECKUX COECTUHEHUI

CTeapI/IHOBaH H OJICMHOBAA KHCJIOTHI, KaK

41 MPEJCTaBUTENN BBICIINX KapOOHOBBIX 1
KHUCJIOT
[Ipaktrueckas padora No4 «Pemenue

42 SKCIEPUMEHTAIBHBIX 3a/1a4 Ha 1
pacrno3HaBaHHe OPraHNYECKHUX BEIIECTB »
0O6061enue no teme «Cnupthl. DEHOIBI.

43 Anbaeruabl. KapOOHOBBIE KUCTOTBDY !
MBpbLi1a KaK COJIM BBICIIUX KapOOHOBBIX

44 KHCJIOT, UX MOIOIIIEE JCHCTBIE I
XKupsl: runponus, npuMeHeHHe,

45 OuosIornuecKas poJib KHUPOB !
Mb11a Kak coJId BBICHIMX KapOOHOBBIX

46 KHCIIOT, UX MOIOIIIee JeiiCTBIE !

47 O06o0011eHNe 1 TOBTOPEHHUE 10 TEMAM: !
«Cnoxusie 3pupbl. Kupbny

48 Kontposnbnas pabora 1
VYrneBoabl: cocTaB, KiacCupUKaIHs.

49 Baxuerime npeacTaBUTENN: TIIFOKO03a, 1
dbpykTO3a.

50 XHWMHYECKUE CBOMCTBA IITFOKO3bI 1

51 [TonyueHue U NpUMEHEHHUE TTIFOKO3bI 1

52 Hucaxapuael. Caxapo3a. 1

53 [Tomucaxapusl. Kpaxmai. 1

54 [Tonucaxapunael. Llemnrono3a. Bomokna 1

55 [Ipaktuyeckas pabora Ne5 «Pemenne 1




OKCIICPUMCHTAJIBHBIX 3a1a9»

O0600111eH1E IO TEME

56 «Kucnopoacoaep:xaiiiye opraHnuecKkue 1
COETMHEHUS
AMMWHBI: CTPOEHUE U CBOMCTBA aMUHOB

37 MPEJeNILHOTO Psa. 1
AHWINH KakK MpeJICTaBUTENb

58 apoMaTHUYECKHX aMHUHOB. !
AMUHOKHUCIOTHI KaK aM(OoTepHbIe

59 OPraHU4YeCKHUE COCIMHEHUS, UX 1
ouosornueckoe 3HaueHue. [lenTuapt

60 benku kak npupoaHbie |
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

61 CsoiicTBa OenkoB 1

& [TonsiTre 06 a3oTcoaep KaIx I
reTEePOLMKINYECKUX COeTUHEHUSIX.

63 Kontponbnas pabora 1

64 OcCHOBHBIE TIOHSATHUST XUMUHT 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUN

65 Kayuyku. CuHTeTH4YecKre BOJIOKHA 1
O06o0011eHME 10 KypCy OpraHuYecKon

66 XUMUU !

67 Hroroas koHTposbHAs paboTa. 1

68 AHanm3 KOHTPOJIBbHOM paboThI 1

OBIIEE KOJIMYECTBO YACOB 1O 68

[NPOIT'PAMME




11 KIIACC

KouaunvecTBO yacoB DJIeKTPOH
HbIE
Ne uugposbie
Tema ypoka Kontponsubie | Ilpaktuueckme  JaTa usydenus
n/n Bcero o0pa3oBar
padoThI padoThI
eJIbHbIEe
pecypcbl
1 XUMUYECKUH dJIEMEHT. ATOM. DJIEKTpOHHAS ) 04.09.2023
KOH(UTyparus aTOMOB 07.09.2023
2 3aKOH COXpaHEHMsI MacChl U PHEPTUU 1 14.09.2023
[lepuonuueckuii 3akoH. Pactipenenenue
3 1 18.09.2023
AJIEKTPOHOB B aTOMaX MaJIbIX ITEPHUOJIOB.
Pacnipenenenue a1eKTpPOHOB B aTOMax
4 1 21.09.2023
OOJIBIINX MEPHOIOB.
[Tonoxenue B [ICXD Bogopona
5 ’ 1 25.09.2023
JIAHTAHOMUI0B, aKTUHOMIOB.
6 BaneHnTHbIE BOBMOKHOCTH aTOMOB 1 28.09.2023
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMUYECKUX JIEMEHTOB M UX COCAMHEHUIN
10 TPVIIIIaM U IIEPUOLaM. SHAYECHUE
7 by P I 2.10.2023
MEPUOIUYECKOT0 3aKOHA U CUCTEMBbI
xuMuueckux 3semeHToB .M. Menneneesa B
Pa3BUTUU HAyKU
Crtpoenue BerecTBa. XuMHUYECKasl CBSI3b, €€
8 BH/JIbI; MEXaHU3MBI 00pa30BaAHUS 1 05.10.2023
KOBAJIEHTHOM CBSI3U U HOHHOM CBSI3U
9 CocTaBiieHre JIEKTPOHHBIX (hopMyIT ¢ 1 09.10.2023




KOBAJIEHTHOU CBA3BIO

10 Mertainnueckast U BOLZOPOJHAs CBS3b. 12.10.2023

11 [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYI. 16.10.2023
Crpoenue kpucramioB. Kpucramiueckue

12 19.10.2023
peleTKu

13 [TprunHbl MHOTOOOpa3usl BEIIECTB 23.10.2023
Konrponbnas pabora no temam

14 « BaxkHelye XUMUYECKHUE MTOHATUSA U 26.10.2023
3akoHbI. CTpOEHUE BEIIECCTBA»

15 Knaccudukanus XuMIUYeCKuX peakiui. 6.11.2023

16 CKOpOoCTh XUMUUYECKUX PEAKIUH 9.11.2023

17 Karanus 13.11.2023
XUMHUUECKOe pPaBHOBECHE U YCIIOBHSI €T0

18 16.11.2023
CMELLEHHS
Ypok-00001ieHne no Teme « XuMHYECKHE

19 20.11.2023
peaxum»

20 JlucniepcHbIE€ CUCTEMBI 23.11.2023

21 CriocoObl BBIpayKe€HHsI KOHLIEHTPALUH 7 11.2003
pacTBOpoB

” Pemienue 3anau Ha an/IrouTOBJIeHI/Ie ) 30.11.2023
pacTBopa C ONpeIeIeHHON KOHLIEHTpauueil
[TpakTuyeckas padora Ne 1.

23 «IIpuroroBiieHne pacTBopa ¢ 3alaHHOM 04.12.2023
KOHIICHTPALIUEID)
OnexTponutuueckas nuccounanus. [lonstue

24 07.12.2023
0 BoJlopoiHOM Tokasarene (pH) pactsopa.

25 Peakuun monHoro oomeHa 11.12.2023




I'mpponns opraHuyecKuX U HEOPraHUYECKUX

26 . 14.12.2023
COCIIMHEHUH.

27 XUMHYECKHE UCTOYHUKH TOKA 18.12.2023

)8 Psin cranmapTHBIX 37EKTPOAHBIX 21122023
MOTEHINAJIOB

29 Koppo3us meTaiios u ee npeynpexicHue 25.12.2023
OKHCTUTENEHO-BOCCTAHOBUTEIILHBIC

30 peakuuu. [lonstue 06 snexkrponuze 28.12..2023
pacIiaBoB U PaCTBOPOB COJICH
K ol

31 oHTposbHas pabota Nel o pasneny 08.01.2024
«Teoperndeckre OCHOBBI XUMUN
Meramnisl, ux nonoxenue B [lepuoguueckoit
CUCTEME XUMHUUYECKUX 31eMeHTOB J[. 1.

32 MeneneeBa 1 0COOEHHOCTH CTPOCHHUS 11.02.2024
atomoB. OOmue (pu3nvdecKkrue CBONCTBA
METaJlIOB

33 0O030p METATMYECKUX SJIEMEHTOB A- TPYIIII 15.01.2024
OO6mwmit 0630p METAUTUYECKHUX DJIEMEHTOB b-

34 18.01.2024
TpyIIT

35 Menp 22.01.2024

36 Hunk 25.01.2024
XHAMHUYECKHE CBOMCTBA XPOMa, TUTAHA U UX

37 . 29.01.2024
COETMHEHUI
XuMudecKre CBOMCTBA JKeje3a, HUKEIb,

38 . 1.02.2024
IJIaTUHA U UX COCUHEHUN

39 CruiaBbl METAILJIOB 5.02.2024
[IpakTuueckas padota Ne 2. «Pemenue

40 8.02.2024

SKCIICPUMCHTAJIbHBIX 3a/]a4 I10 TCMC




«MeTaiuiey)

41 Pemenue 3amnau 12.02.2024
KonTponbshas padora No2 o Teme

) P P 15.02.2024
«MeTanb
Hewmeranibl, X mosjgoxxeHue B
ITepuoauueckoi cucTEME XUMHUYECKUX

43 prol 19.02.2024
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOCHUSI aTOMOB

44 CBoiicTBa ¥ MPUMEHEHUE HEMETAIIIOB 22.02.2024
OO01mas xapakTeprcTHKa OKCHIOB

45 HEMETAJUIOB U KUCIIOPOICOAEPKALUX 26.02.2024
KHUCIJIOT

OkuciauTenbHbIe CBOMCTBA A30THOM U CEpHOM
46 P 29.02.2024
KHCIIOT

CepHas 1 a30THas KUCII0Ta — [IOJYUYEHUE U

47 04.03.2024
MIpUMEHEHHE

48 Bonopoansie coeMHEHUSI HEMETAJIIIOB 07.03.2024
['eHeTH4eckas CBsA3b HEOPraHUYECKHUX H

49 14.03.2024
OpraHUYECKUX BEIIECTB
O06o00meHre 1 cHCTEMaTH3aIHs 3HAHHH 10
teme «HemMeramnby. Beraucnenus mo

50 . 18.03.2024
YPaBHEHUSM XUMHUYECKUX PEaKui U
TEPMOXUMHUYECKUE PACUETHI
[IpakTuueckas padota Ne 3. «Pemenue

51 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME 21.03..2024
"Hemeraminl"»
Kontponbnas pabora mo remam «MeTamib

52 1.04.2024

u «Hemertamib»y




XuMHS B IPOMBIIUIEHHOCTH. [IpuHIAIIBI

53 1 04.04.2024
IIPOMBIIIJIEHHOTO ITPOU3BOJICTBA

54 [Ipou3BoacTBO UyryHa 1 08.04.2024

55 [IpounsBoacCTBO cTaN 1 11.04.2024

56 Xumus B ObITY 1 15.04.2024
XuMHYecKasi IPOMBIIIJIEHHOCTh U

57 1 18.04.2024
OKpy>Karolas cpesa
[TpakTuyeckas pabotaNed «Pemenue

58 AKCIEPUMEHTAIBHBIX 3a7a4 110 1 22.04.2024
HEOPraHUYECKON XUMID)
[Tpaktuyeckas padora NeS5 «Pemienue

59 AKCIIEPUMEHTAJIbHBIX 33/]1a4 10 OpraHN4eCKON 1 25.04.2024
XUMM»
[TpakTrueckas padora Ne6 «Permenue

60 1 29.04.2024
IIPAKTUYECKHUX PACUETHBIX 3a/1a4»

61 ITpakTnueckas padora Ne7 «llomyuenue n | 5 05.2024
coOupaHue M paclo3HaBaHHE I'a30B»
O06o011eHre U cucTeMaTu3alus 3HaHuH 1o

62 6.05.2024
Kypcy

63 KonTtponbhas pabora 1 13.05.2024

64 AHanu3 KOHTPOJIbHON paboThI 1 16.05.2024

65 Pe3epsHoOe Bpemsa 1 20.05.2024

OBILEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIAA YYEHUKA

METOANYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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