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IHHOACHHUTEJBHAA 3AIINCKA

[IporpammMa 1O XUMUUM Ha YPOBHE CpEeAHET0 o00Iero oopa3zoBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMBbl  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
obpazoBarenbHOM cTaHgapre COO, c¢ yuérom KoHuenuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoin
denepaluy, pealM3yIOMIUX OCHOBHBIE 00pa30BaTENIbHbIE MPOTPAMMBI, U
OCHOBHBIX TMoyiokeHul «CrtpaTeruu pa3BUTHs BocnuTaHus B Pocculickoi
Oepneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUs 00ydaroUMXcsl CpecTBaMuU
yaeOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyaibHbie ToyioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICIICH,
coliepKaHusi, PE3yJIbTaTOB OO0yuYeHUs U TpPeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, 0JIy4aeMoe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3alluy, SBISETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. IJTH ILEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YelloBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0pOBBI0 M TpUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHUe
00yJaroImuXxcsi Ha YPOBHE CPEIHEro 0o0IIero oOpa3oBaHus CpeACTBAMU Y4eOHOTO
npeaMera «XUMHUSD», COJEpKaHUE M IMOCTPOCHHE KOTOPOro OIpEAENICHbl B
nporpaMMme 10 XUMHH € YYETOM CHeNU(pUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIbHOU >KM3HH OOIIECTBA, a TakXkKe C y4ETOM
o0mux 1eJed W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odero oopazosanusi B Poccuiickoii denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUHA HOBOW 0a3bl MaTEpHUATLHON KYJIBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJICTABICHUs 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH O0JIACTSIMU TIPUMECHECHHUS.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMM, XMUMUsS CTajla
HEOThEMJIEMOMN YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HallpaBlieHA HA pEUICHUE
r7I00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTH YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3JJ0OPOBBA.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUUIAMH CPEIHEr0 OOULIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOIUMYI0O WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKEHUS
00pa30oBaHUsl B Pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30Bble  KypCehl —
«Oprannyeckas xumus» U «OOmIass M HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH: cHCTeMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIel XUMHH) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHON CHUCTEMBI 3HAHUU IIPU HU3YyUYECHUHU
npeaMera oOecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEr0 MHOro00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HeopraHuyeckas XuUMus» c@opMupoBaHa B MpPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXOJAa K U3Y4YEHUI0 Yy4eOHOro wmarepuaia M oOyClOBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IOpEACTaBICHU O CTpoeHHH BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckol XWMHUHU IOJYyYarT pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHbBIC
IPEICTABICHUS O XUMMUYECKOM CBS3M, KIaCCU(PUKALMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUECKON PEAKIIUH.

Ilog HOBBIM yrJIOM 3peHuss B MpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3yYECHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKUM Marepuan H (PaKTOJOTMYECKUE CBEIEHUS O BEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4aCcTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMUSD» O0ydaromuMcsl MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEeHHE (QYHKIMI 3TOro 3akoHa — OT



000011ar01IIe | 10 0OBSICHSIOIIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWIMX BELIECTBAX, UX COCTaBE, CTPOCHMHH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NPOTEKaHus JonoyHsercs B Kypcax 10 m 11 xmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMHU KYJIbTYpPOJIOTUYECKUNH W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TOHUMAHUIO B3aMMOCBS3U XHMHH C
JPYTMMH HayKaMH, PacKpblBalOT €€ poJib B MO3HABATEIHHOM W MPAKTUYECKOM
NESATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOPYECTBA B OOJIACTU TECOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHMHUEH, KPUTUYECKH OCMBICIHMBATh WMHGOPMAIUIO U
OPUMEHSITh €€ Uil TIOTOJIHEHHWS 3HAHUM, pEIICHUS WHTEIUICKTYaIbHBIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 3a7a4d. B 1enom comepkanue yd4eOHOro
npeamMera «XUMHS» ~ JAHHOTO  YPOBHS  M3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dunocockux HaeH, TakuXx Kak: MaTepualbHOE €IMHCTBO HEOPraHHMYECKOro U
OpraHUYeCcKOro MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM MOYTEM OJKCIEPUMEHTA U
pelIeHus] TMPOTHBOPEUYUN MEXKIy HOBBIMH (akTaMu ©  TEOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJIOTHUYECKUX Mpobiiem, a
TaKke Mpo0seM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nnane pemieHus 3agay  BOCHHUTAHUS, Pa3BUTUA U COIMATU3ALIMU
oOydJaronuxcst MPUHATBIE TPOrPaMMON MO XHMHUHM TIOJIXOJbI K OIMPEIEICHHUIO
colepkaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKIUX 0a30Boe 3HAYEHUE s
pa3IMUHBIX BHUIOB JIEATEIBHOCTH: pEIICHUs] MpoOJieM, TMOUCKAa, aHalu3a W
00paboTku nHbOpMaIu, HEOOXOMUMBIX IS IPUOOPETCHHUSI OTBITA MPAKTUYECKON
U HCCIIEIOBATENbCKONW AEATEIbHOCTH, 3aHUMAIOILIEH Ba)kKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHMsl, TaK U HA YPOBHE CpeaHETO 0011ero 00pa3oBaHus, Py ONPEACICHUN
COJIEPKATEIIbHOM XapaKTepUCTUKHU IIeJIe HM3y4YeHUsi MpeaMeTa HampaBIeHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHIO LIEJIEH H3y4YeHU
peaMeTa SBJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEISIMU HU3YyYEHUS MpEIMeTa



«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (dopMupoBaHWE CHCTEMBl XHMHUYECKHX 3HAaHMH KaKk BaKHEHIIEH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM TMOHWMAHHUE CYIIHOCTU JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C HMCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opMupoBaHHE U pa3BUTHE MPEACTABICHUIN O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUYECKHX PpEaKIui, HEOOXOAUMBIX IJIsi TPUOOPETCHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
MUMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKON U MTOBCETHEBHOM JKHU3HH,

e pa3BUTHE YMEHHUU U CIOCOOOB JCATETHLHOCTH, CBI3aHHBIX C HAOTIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIEpUMEHTa, COONIOJIEHUEM  TPaBHI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMM.

Hapsiny ¢ atuM, comepxaTenbHasi XapaKTepUCTUKA IIeJIe U 3a/1a4 U3y4YeHUs
npeaMeTa B MporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpelHero obmiero obpazoBanus. Cerogas B
OpPENoAaBaHUM XUMUU B OOJbIIed CTEmeHH OTAAéTcs  MPEANOYTEHHE
MPAKTUYECKON KOMIIOHEHTE COJACp)KaHWUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
TIOJITOTOBKY BBITYCKHUKA 00IIe00pa30BaTEIIbHON OpraHM3aIliH, BIAACIOIICTO HE
HaObopoM 3HaHUH, a (YHKIMOHATBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHUN M MPUMEHEHHUS MX B PEATbHOU KU3HU
JUTS pEIICHUST TPAKTUIECKUX 3a71ad.

B cBs3m ¢ 3TUM mnpu W3yueHUH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYCHHUE MPUOOPETAIOT TAaKKUE LEIH U 33]]a4H, KaK:

ajanranus oO0y4aronuxcs K YCJIOBUSAM JWHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYaIMAX, CBA3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHHUEM;

dopmMupoBaHne y OOy4arOmIMXCs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUYCHWE IS Pa3IUYHBIX BHJIOB
NeSTENHHOCTH: PElIeHus MpoOeM, MoucKa, aHaau3a U 00paboTKu HWH(POPMAIINH,
HEOOXOIMMBIX JJII TNPUOOPETCHHS OIbITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[IO3HAHWW XHMHH, a TaKXKe I OICHKH C TO3HIHN
AKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIHSHHUA BEHIECTB W XUMHUYECKUX
IPOIIECCOB HAa OPTaHMU3M YE€JIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEIIbHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH 00yUarONMXCs: CIIOCOOHOCTH CAMOCTOSATEIHHO MMPHUOOPETAaTh HOBBIC



3HAHUS 110 XUMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIOMCKA U aHaliu3a y4eOHOU U
HAyYHO-TIOMYJIIPHON MH(POPMAITUH XMMHUYECKOTO COJICP KaAHMS;

(dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII0IaTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAaHUE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOMN
HAIIPABJICHHOCTH XHWMHH, €€ BAXHOW POJM B PEHICHUHM TJIOOATBHBIX MPOOIEeM
PaAIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECYPCOB H
COXpaHEHUs MPHUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpEeKHOTO
OTHOIICHUS K TIPUPOJE M CBOEMY 3/I0pPOBBIO, a TakKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TOJMYYCHHBIX 3HAHWA IS TPHHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHIX, CBSI3aHHBIX C XUMUYCCKUMH SBICHHUSIMHU.

B yuebHOoM mane cpemHero oOmiero oOpa3oBaHHS NPEIAMET «XUMUSD)
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-HAy4UHbIE
IPEIMETHD).

OO61iee yncno 4acoB, OTBEAEHHBIX JJIs1 U3YyYEHUsI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, cocraBimsieT 68 wacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XMMHUH

[IpenMer opraHM4ecKOd XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHUsS OpPraHuyYeCKHUX
coequHeHnit A. M. byTnepoBa, e€ ocHOBHBIE ON0KeHHsI. CTPYKTypHBIE (POPMYIIBI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKas CBA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CUCTeMaThyecKas) M TpPUBHAJIbHBbIE Ha3BaHUS
BAXKHEHUIIINX MPEICTABUTENEH KIACCOB OPraHMYECKUX BEIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX MPEBPAIICHUI:
O3HAaKOMJIEHME C OO0pa3laMd OpPraHMYEeCKUX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOJIIOJEHUE U
ONMKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIIEHUI0 OPIAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHWA psAA. MeraH W 3TaH —
OpoCTelIne NPEICTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHME CBOMCTBA
(peakuuu 3aMelleHUs] U TOpPEHUs), HAxXOXKJIEHUWE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U MPONWIEH —
npocTellIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MmetunOyrtanueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKUE CBOWCTBA (peakiusi nonumepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psll. ALICTUIICH
— TpPOCTEHIIHMNA TpEeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
rOpEeHus), MOJyUYeHUEe U IPUMEHEHHE.

Apenbl. benszoin: coctaB, cTrpoeHue, (U3NYECKHE U XUMHUYECKHE CBOICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyUYEHUE U NpUMEHEeHue. Tonyon:
cocmas, cmpoeHue,  uzuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2A/I02EHUPOBAHUSl U HUMPOBAHUS), NOAY4YeHue U npumeHenue. TOKCHYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YIJIEBOAOPOJAAMH, INPUHANICKAIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbii ra3 v IOIYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnaenue. CnocoObl nepepabOTKH HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTUYeCKHil), nuponu3. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIN
yTOJIb U POAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANIBHBIE METOJBl HM3y4YEHHUS BEIIECTB W MX IPEBPAILCHUN:
O3HaKoOMJIeHHE ¢ oOpa3lamMu IUTaCTMAcC, KaydyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPON3BOAHBIX, POBEICHNE NPAKTUYECKON PabOThI: MOITYYEHHE ITUIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Maccbl, 00BbEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJYKTa PEAKIMHU 10 W3BECTHBIM MAacce,
00BEMY, KOIMYECTBY OJHOTIO U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIIUN).

Kuciopoaconepskamue opraHu4ecKue coelMHeHUs

IIpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHUE,
¢usnyeckue U XUMUYECKHE CBOMCTBA (pEaKkIUH C aKTHUBHBIMU METaJUIaMH,
raJIor€HOBOJIOPOIAMH, TOpPEHHUE), MpUMEHEHHe. BoaoponHble CBS3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHple€  CHOUPTBL. OJTWIECHIJIMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJECHCTBHE CO IIEIOYHBIMHU
MeTaJllaMH, KauyeCTBEHHas pEaKUus Ha MHOTIOAaTOMHBIE CIHUpTHI). JleiicTBUE Ha
opraHusM uenoseka. [ [pumeHenue raunepuHa U 3THIICHTJIAKOJIS.

®deHos: CTpOEHHME MOJEKYJbl, (U3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts Genomna. [lpumenenue genona.

Anpperunel U kemownwvl. DPopManplerull, ALETAIBIAETHA: CTPOEHUE,
¢usnyeckue U XMMHUYECKHE CBOMCTBa (peakUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHBIE PEAKIIMH), TIOJYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOThL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modyyeHne U NpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KUCIOT. MbLTa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3(Qupbl KaK MNPOU3BOJHBIE KapOOHOBBIX KHUCHOT. [uaponus
cinoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb XKHUPOB.

VYrineBoapl:  cocraB, KiacCUHKanus ~ YrieBoJoB  (MOHO-, JU- H



nosnrcaxapupl). ['roko3a — mpocTelnii MOHOCaXapuI: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBa (B3aUMOJCUCTBUE C
ruapokcuiom Menu(ll), oxucinenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOKIEHUE B IMPUPOJIE, MPUMEHEHUE,
ouonornueckas poib. Potocunte3. OpykTo3a Kak H30Mep TIIHOKO3BI.

Kpaxman u nemnrono3a kak npupogHbeie nojauMmepbl. CTpoeHue Kpaxmaina u
HeuoNio3bl.  PU3MUecKMe W XHMMHYECKHEe CBOMCTBAa Kpaxmaya (THUApPOIH3,
KaueCTBEHHAsI PEaKIIUs C UOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUsI BEIIECTB W MX IMPEBpaICHUI:
poBeJieHUE, HAOJIOJEHUE W OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMUA OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TAaHOJIA
okcugoM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJAEUCTBUE TJIMIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemu(Il), B3amMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBEICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrle 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NMPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOIAHBIX BEIIECTB WM MPOJYKTOB PEAKIUN).

A30TcozepKalue OpraHnueckKue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak am(OTepHble Oopranuueckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpumepe muimHa). buonorudeckoe
3HA4YE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHud. llepBuunas,
BTOpUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XUMHYECKHME CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAllHsl, KAYECTBEHHbIE pEAKIIMU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W X MPEBpaIlCHUI:
HAOJIIOICHHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEaKIIUU OCITKOB.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHH S

OCHOBHBIC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSASI MOJIEKYISIpHAs
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJIMMEPU3ALMS U TOJIMKOHAEHCALIHSL.

OKCIepUMEHTAIbHBIE METOJIbl M3y4YCeHHUs BELIECTB W MX IPEBpaICHUIA:
O3HaKOMJIEHHE ¢ 00pa3liaMy MNPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3HU.

Peanu3zanust MeXnpeIMETHBIX CBA3EH MPHU M3YUYECHHH OPraHUYECKON XUMHU B



10 kyacce OCYLIECTBIISETCS Yepe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHATHUW, TaK W TOHSTHUMH, SBISIONUXCS CUCTEMHBIMH ISl OTICIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mwme ecTeCTBEHHO-HAYYHBIE MTOHSATHS: SBJIICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIHM3, CUHTE3, KiIacCUu(PUKaAIUs, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEpEeHHE, YIKCIIEPUMEHT, MOJICTTHPOBAHHE.

dusmka: wmarepusi, DOHEprusi, Macca, aroM, OJIJIEKTPOH, MOJIEKYJIa,
SHEPreTHUECKUl YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOEe COCTOSHHE
BEIECTBA, (PM3UYECCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPTraHHU3ME,
doTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BemiecTBa (O€NKH, YTICBOJBI, JKUPHI,
(bepMeHTHI).

I'eorpadus: muHEepanbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOTUINBO,
peCypchl.

TexHosnorus: mnHIIEBbIE MPOAYKTHl, OCHOBBI PAllMOHATHHOTO TUTAHUS,
MOIOIIIHE CPEJICTBA, ICKAPCTBECHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuabl U3
UCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHHU

XUMUYECKHM dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEpPreTHuecKrue ypoBHH, MOJAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacrpeiesieHus JJIEKTPOHOB MO OpOUTAIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHASI KOHDUTYpaIHs aTOMOB.

[Tepnonnueckuii 3axkoH u [lepuoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CBsi3b NepuoanyecKkoro 3akoHa u llepuoanyeckoi cuctemsl
xuMmudeckux asneMeHToB /. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEUW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPYIIaM U MEPUOJIaM.
3HaYCHHUE NEPUOIUYECKOr0 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKas CBsi3b. BHAbI XHMHYECKON CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAs W NOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHYECKOM CBSI3U (OOMEHHBII U JOHOPHO-
akienTopHslil). BomgopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBLHOCTS.
Crenenb okucnenus. MIoHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh



CBOWCTBA BEILECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.

[lonatne o nucnepcHbIX cucTemax. VICTUHHBIE M KOJUJIOMJHBIE PacTBOPHI.
MaccoBas 10J11 BEIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKAIINX K PAa3JIMYHBIM KJIaccaM.

Xumuueckas — peakuusa. Kinaccupukanmss — XUMHUECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SJHEPTUH IIPA XUMHUYECKUX PEAKLIMIX.

CkopocTh peaklivd, €€ 3aBUCUMOCTb OT pa3iMuHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuUMHUYECKO€ paBHOBecHe. DakTOpbl, BIMSIOIINE HA COCTOSHHUE
xuMmu4deckoro pasHosecus. Ilpunnun Jle [larense.

DnektponuTuyeckas auccounanus. CuiabHble U cialble 351eKTponauTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaAIbHAas, IIEIOYHAS.

OKHCIINTENPHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YE€HHUS BELIECTB W MX IPEBPAILCHUIA:
nemMoHcTpauus Tabmun «llepuonnueckas cucreMa XxuMuueckux sneMeHToB [, U.
MenpaeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
ONHCaHUE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIMBITOB (Pa3iioKEHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaln3aTopa, OMPEICICHUE CPEAbl PACTBOPOB BEUIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO WHJMKATOPAa, pEAKIMHM HOHHOTO OOMEHa),
IPOBEICHUE PAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHUSM XMMHUYECKHX pEaKUH, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HMCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemeranner. Ilomoxkenne HemerayuioB B llepuomuueckonn  cucreme
xumudeckux siemeHToB [[. M. MenpaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
duznyeckue CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETALIOB (Ha MpuMepe
KHCIIOpoa, cephol, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yrimepoma U KpeMHHs)) M UX  COCIMHEHUH  (OKCHIIOB,
KHUCIIOPOCOIEpKAIIUX KUCIOT, BOJOPOAHBIX COCIUHEHUH ).

[IprMeHeHnEe BAXKHENIITMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnel. 1lonoxxenne meramnoB B llepmoandeckon cucTteMe XMMHYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUYEK
aToMoB MeTajuioB. OOmume guznueckue cBoricTBa MeTaioB. CruiaBbl METaJUIOB.



DJIEKTPOXUMHUYECKUN PsAJT HAIIPSHKEHUI METaJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUINMX METAUIOB (HATPHUH, KalHil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO6mume cnocoObl MoiaydyeHus MeTaioB. lIpumeHeHue MeTamioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YE€HHUs BELIECTB W MX IMPEBpAILCHUIA:
W3YUEHHUE KOJUICKIMU «MeTauibl U CIUIaBbl», 00pa3l0OB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOII0JICHUE W OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUJPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHCJIOT U LIEJI0YEl, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAIIIOB).

PacuérHble 3anaumn.

Pacuérel maccel BemiecTBa WM 00OBbEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pac4€Tsl Macchl (00BEMa, KOIMUECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIU OHO
Y3 BEILLIECTB UMEET IPUMECH.

XuMHUA U KM3Hb

Ponp xuMum B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPTeTUUECKON U MUIIEBOM
0€30MacHOCTU, pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOMMX HAy4YHBIX MPUHIUNAX  POMBIILIEHHOTO
MOJTy4YE€HUS BAXKHEHIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEHUIINE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MATEpHabl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPaJIbHbIC
yao00peHus.

XuMHUsIT U 3I0pOBbE YEIIOBEKA: MpPaBWJIAa HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOrO UCIOIb30BaHUs MpPenapaToB OBITOBOM XUMUU
B IIOBCEJIHEBHOW JKU3HM.

MexnpeaMeTHbIe CBSI3HU.

Peanuzanuss  MeXnpeaMETHBIX  CBsi3ed TNpU  HM3y4YeHMM OOlmed u
HEOpPraHU4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHbIX TMOHSITUM, TaKk W TOHSATUN, SBISIIOLUIUXCS
CHCTEMHBIMHU ISl OTAEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, Kiaccuukaius, I[EepUOJUIYHOCTh, HAOJIOJICHHUE,
3KCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®dusuka: MaTepusi, SJHEPTUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PaJHOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKHE BEIUUYMHBI U CAMHUIIBI HX



U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, J3KocHcTema, Ouochepa, Makpo- U
MUKPODJIEMEHTBI, BUTAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypcsl.

TexHoyorus:: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOACTBO
CTPOUTEIBHBIX MaTE€pPUANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILEBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUUECKass  MPOMBIILIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IMPEenapaTroB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPHUAIIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmMMucss MPOTpaMM  CpeIHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeMETHbIM M NOpeAMETHbIM). HaydHO-MeToauyeckol OCHOBOWM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPaMM CPEIHEro OOIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTCcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKTaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CaAMOOIIPEAEIEHUIO;

HaJIU4Yue MOTUBAIIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAAULINA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TMPHUCYIIUMH LIEJIOCTHON
CUCTEME XUMHYECKOTO 00Pa30BaHUS;

HAJIMYUE MTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE PE3YNBTAThl OCBOCHMS MpeIMeTa «XHUMUS» JIOCTUTalOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHON JIEITEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLIUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HJieaJjaMd POCCUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUA W HPABCTBEHHOTO CTAaHOBJICHUS JIMYHOCTH
00yyaromuxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPAKTUYECKON JAESTENbHOCTU
oOyyJaronuxcst o peajusalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacTHU:

1) rpa:kIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUS] O COUMAIBHBIX HOPMaxX MW MpPaBWIAX MEKIMYHOCTHBIX
OTHOUIIEHHI B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IIPU CO3JaHHU



y4eOHBIX MPOEKTOB, PEUIEHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHs, JIOTUKY H
aApryMEHTBI IPYTUX MPU aHAJU3€ PA3TUYHBIX BUIOB YUEOHOU JAESTEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IICHHOCTHOTO OTHOUICHUSI K HMCTOPUYECKOMY M Hay4YHOMY HACJEIUIO
OT€YECTBEHHON XMMUM,

YBOXKEHHSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAYKH €CTh Pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSSHHOTO TPYyJla YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIIbHBIX MOTHBOB B TOJYYEHHU U TMOCIEAYIOIIEM
aHanau3e MHQPOpPMAIIMU O MEPENOBBIX TIOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS;

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBSA3aHHBIC C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJTIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IOBEJACHHUE W IOCTYIKHM CBOMX TOBAPHUILICH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM W OCO3HAHHME TOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBb:

MOHUMAaHUSl I[IEHHOCTEH 3I0pOBOrO0 U  0Oe30MacHoro obOpasza >KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOro/IeHns MpaBuil O€30MacHOro OOpallleHuss ¢ BEUIECTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHMMAHUS LEHHOCTH NpPaBUJl HHIUBUAYAIbHOTO W  KOJUIEKTUBHOTO
0€301MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HEMPUSITUS BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
AJIKOT0J15, HAPKOTHUKOB, KYpEHUs);

5) TPyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbLCKOM
NEeATeIbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W  Jpyrux BHUAaAX
NEeATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTUYECKUX 3a]ay
COIIMAJIbHOM HAIPABIEHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUYEeCKOMY M3Yy4YeHHUI0 Mpodeccuil pa3iuyHOro poja, B TOM



YHUCJIe HA OCHOBE PUMEHEHUS PEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXEHUS K TPYLY, JIIOJAM TPYAa U pe3yJbTaTaM TPYA0BOM JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBHUIYaJbHOW TPACKTOPUHU
oOpazoBaHusi, Oynyuiedi npodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKHX MPOOIeM, BIMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON M COLUATIBHOM CPEIbI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIIOJIb30BAHUS JIOCTIKCHUN XUMUU IS
pelIeHus: BOMPOCOB PAlMOHAIIBHOTO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCHUCTBUW, [MPUHOCSIIIMX BpEIl OKPYKAIOLIEH
IPUPOIAHON cpeie, YMEHHS MPOTHO3UPOBATh HEOJIArOMpPUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUA MPEANTPUHUMAEMBIX JECUCTBUM U IPEJOTBPAILIATH UX;

HaJIMYUs Pa3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, YKOJTOTHYECKON KYIbTYPHI,
ONbITa NEATETbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEJIILHOW, KOMMYHHKATHUBHOW M COIUAIBHOU
MpPaKTHKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHBOCTOSITH HIEOJIOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NMOHUMAHMS CHeIUUKA XUMHUU KaK HayKd, OCO3HaHMs €€ poju B
dbopMUPOBAaHUU PAIMOHATBLHOTO HAYYHOTO MBIIUJIEHUS, CO3JaHUMU IIETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOIBI U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEelIeHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JUII  COBPEMEHHOM
UMBWIN3ALIUU: B €€ TYMAaHUCTHYECKOW HANPABIECHHOCTA W BAaXHOW pPOJU B
CO37IaHUU HOBOW 0a3bl MaTepUATLHON KYJBTYPHI, PEIICHUN TJIOOAIBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00CCIEYCHUU YCIOBUM
YCHEUIHOTO TpyJda U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKJIOrO YJieHa
0OIIIECTBA;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOIh30BATh
noJTydyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPY’KAIOIIEro MUpa U



MPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE Hay4YHbIX (DaKTOB W HMCIOIIUXCS JaHHBIX C [ENbI0 IONyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIFHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K TO3HAHHIO M UCCIICIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XHMHH B
COOTBETCTBHUH C JKU3HEHHBIMH MOTPEOHOCTIMH;

MHTEpEeca K OCOOCHHOCTAM TpyAa B paznuyHbIX chepax mpodeccruoHanbHON

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHSI YUEOHOTO TMpeaMeTa «XHUMHs Ha
YpOBHE CpeAHEro o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE U1t dbopmMupoBaHus MHPOBO33PEHUS 00yUarOIIMXCs
MEXIUCIUILUITMHAPHBIE (MEXKMPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE,
polecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOpusi, UCCE0OBaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBbIE yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecIeunBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATILHON KOMIETEHITUN 00yYaronnxcs;
CIIOCOOHOCTH 00yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M yHUBEpCAJIbHbIE YUEOHbBIE
JEUCTBUSA B II03HABATEIIBHOW M COLIMAIIBHON MPAKTHUKE.

MeranpenMeTHple pe3yJbTaTbl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4e€OHBIMU  TIO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUSIMHU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKne JAeicTBUS:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENENATh LENH JCATEIbHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEISIMU;

UCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOIO MBILICHUSA —
BBIJICIIATh XAPAKTEPHBIC NPU3HAKU MOHATUN M YCTAHABIUBATH UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS JIJIsl OOBSICHEHUS OTAEIbHBIX (DaKTOB U



SIBJICHUM;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKLINM;

YCTAHABJIMBAaTh MPUYMHHO-CICACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTMYECKHUE pacCyXJeHus (MHAYKTUBHBIC, JICAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBAThH BBHIBOJIbI M 3aKJIFOUEHUS,

MPUMEHSITh B MPOLIECCE MO3HAHMUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOACIIBHBIC TIPEACTABICHUS — XUMHUUCCKUN
3HaK (CHUMBOJI) OJJIEMEHTa, XHUMHYecKass ¢GopMylia, ypaBHCHHE XUMHUYECKOM
peakIuyu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENILHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEICTABICHUS JIsl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUA.

2) 6a3oBbIe HCCIeA0BATEILCKIE eI CTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKLnii;

(hopMyIHpPOBATH MENN 1 33a/1a4U UCCIICIOBAHUS, UCIIOIh30BATh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMIPOCH B KA4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HABBIKAMHU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOIATh 3a XOJ0M
mporecca, CaMOCTOSTEIIBHO IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh
0000I1IeHNS ¥ BBIBOIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICAOBAHNA,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOEIaHHOM padoTe;

OpuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
NEATEeNIbHOCTH, MPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIbHOMY
MIOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3aJad, MPUMEHEHUIO Pa3IuYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ undpopmanueii:

OpUCHTHUPOBAThCA B PA3UYHBIX HCTOYHHMKAX WHOoOpMaruu (HAydHO-
MONYJISIpHAS JIUTepaTypa XHMHUYECKOTO COJICp)KaHMs, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh MH(POPMAIUMIO PA3IUYHBIX BUIO0B U (OpM
npeACTaBICHUS, KPUTUYECKHU OIICHHBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

(GbopMyIHpPOBATh 3aMPOCHl U MPUMEHSTH PA3HYHBIE METOJbI MPU TIOUCKE H
otbope wuHPOpPMAIIUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYEOHBIX 3aJad
OTIPEICIIEHHOTO THUTIA;



npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3JIMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHyl0  (oOpMy  MNpeACTaBICHUS
uH(popmaluu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAYUYHBIH A3BIK B KayecTBe CpeAcTBa MNpu paboTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXINpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKUE CpEICTBA
HaTJIS AHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH el CTBUSMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYKJ1a€MOU TEMBI B XOJ€ JUAOra W/Wiu
JUCKYCCUHM,  BBICKa3bIBaTh  HAeH, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATIOKEHHON 3a/1a4u;

BBICTYIIaTh C TPE3EHTAlMeil pe3yJbTaTOB MO3HABATEILHON JESATENbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU MPU BBINOJIHEHUN
XUMHUYECKOTIO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThI M0 HUCCIEIOBAHUIO CBOWMCTB
U3Yy4YaeMbIX BEILECTB, pealn3alund y4eOHOro npoekra u (popmMyJIupoBaTh BHIBOABI
10 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIVIACOBAHMS MO3ULIUNA B
X0J1e 00CYXIeHUSI 1 00OMEHA MHCHUSIMH.

OgJ1aieHHe YHUBEPCAJbHBIMHU PeryISTUBHBIMM JeHCTBUSIMU:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOI I103HABATEIbHYIO
NeSATeNbHOCTh, Ompenesnsias €€ Leau M 3aJauyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh MpEIJaraéMblii aJIroputM ACHCTBUH Npu
BBIMOJTHEHUH YYE€OHBIX UM UCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3(¢(}EeKTUBHBIA CIMOCOO UX pEeHIeHHs C YYETOM IMONY4YEHMs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3ylnbTaThl OCBOEHMSI Kypca «OpraHuueckas XHUMUS»
OTPaXaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUM O XHUMHYECKOH  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TIO3HAHWUU SIBJIECHUMU
npupoasl, B  (QOPMUpPOBAaHWUU MBINUICHWS W  KyJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM TSl pEHICHUS TPAKTUYECKHUX 3a]1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU



cpene;

BJIAJICHUE  CHCTEMOW  XUMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYAeT:
OCHOBOTIOJIATAIOIINE TOHSTHS (XMMHUYECKUU JJIEMEHT, aToOM, JJICKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHULIATEIbHOCTh, XUMUYECKas
CBs3b, CTPYKTypHasi popmyna (pa3BEpHYTass W COKpaIIEHHAs), MOJIb, MOJSIpHAs
Macca, MOJISIPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (yHKIMOHANbHAs TpYIIIa,
paauKai, U30MepHs, U30MEPhbl, TOMOJIOTHYECKUM PsiJl, TOMOJIOTH, YTIE€BOIOPO/IbI,
KHUCIIOPOJ, U Aa30TCOJAEpXkAIINEe COCAUHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUsI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHH, MHPOBO33PEHUYECKUE 3HAHUS,
Jexane B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUHU, (PaKTOJIOTHUUECKUE CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCITOJIb30BAHWN BAXXHEHIIIMX OPTaHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN JAEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIE MPHU3HAKH TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS HPU
OMUCAHUU COCTaBA, CTPOCHHUS U IPEBPAIICHUN OPTaHUYECKUX COEIUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOIh30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTABJICHHSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyJl OpraHMYeCKMX BEIIECTB W YpPaBHCHUH XUMHUYECKUX pEaKIuH,
W3TrOTaBIMBATh MOJIENIM MOJIEKYJ OPraHWYECKHX BEIIECTB JJISI WUIFOCTpAIUd HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHSI;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAMICKHOCTh U3YUCHHBIX
OpraHUYEeCKUX BEHIECTB MO HMX COCTaBy M CTPOEHUIO K OMNpEAcIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuM (yrJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb KM Ha3BaHUS MO
cucrematnueckod HomeHkiarype (IUPAC), a Takxke NpuUBOIUTH TpUBHUAIbHbBIC
Ha3BaHUSI OTACIIbHBIX OPraHWYECKUX BEIIECTB (ITWJIEH, MPOMWIEH, AlETUJICH,
STUWICHIJIUKOIb, TIUIEpUH, (HeHon, GopMmanbaerul, aleTaabIeruja, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBASI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TIII0KO03a,
dpykTO3a, KpaxmMas, HeTi0103a, TIHIINH);

c(OPMHUPOBAHHOCTh yMEHHUSI OMNPENCISITh BHUAB XUMHUYECKON CBSI3H B
OpPraHUYEeCKUX COCIMHEHUAX (OJJMHAPHBIC U KPATHEIE);

c(hOPMUPOBAHHOCTh YMEHUS NPUMEHSATH IIOJOKECHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTtiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaTh  COCTaB, CTPOEHUE,
dbu3rueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX



KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ, 3TaHOJ, STUJICHIJIIUKOJb,
JIMIEPUH, (EHOM, aleTalbJACeThl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKJYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbsd  (HE(Th, NPUPOJAHBIM Ta3, Yyrojib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE IPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMA TPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOrO BEIIECTBA WIIU IMPOAYKTA
peakIuyu 10 H3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(OPMHUPOBAHHOCTh yMEHHWH BIAJETh CHUCTEMON 3HAaHWW 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX ABJICHUM (HaO0IeHne, U3MEpPEHNE, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBUjia MOJIb30BAHUS XUMUYECKON
MOCy/IOM U J1TabOpaTOPHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBIIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpAIlleHHs] OPTaHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJyUEHUE
STUJIEHAa M U3Yy4YeHHE €ro CBOMCTB, Ka4YeCTBEHHbIC PEAKIUU OPraHUYECKUX
BEILIECTB, JIeHATypalus OCJIKOB NPU HarpeBaHUU, I[BETHBIC pPEaKIUu OEIKOB) B
COOTBETCTBHUM C TMpaBWJIAMH TEXHUKH OE€30MACHOCTH TIpH OOpaIlleHUUu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPENICTABIATh PE3YIbTaThI
XUMHUYECKOTO SKCHEepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUPOBaATH BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB,;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYCCKYIO
uH(pOpPMAINIO, TOJY4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/ICTBA MAacCOBOU
uHopmanu, laTepHeT u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  MpaBWJIa  JKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY M TPYNOBOM JEATEIBHOCTH B LEIAX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKpYKAIOLIEH MPUPOAHON Cpelbl, OCO3HABATh
ONAaCHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI OINPEIEIEHHBIX OPraHUYECKHX
BEIIECTB, MOHUMAsi cMbIci mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl



YMEHBUICHUSI W MNPEAOTBPALCHUS HX BPEAHOIO BO3JECUCTBUS HAa OPraHu3M
YEeJI0BEKA,

JUIs 00Y4YaroIIUuXCsli ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBIICHUM;

JUISL  CIENBIX M CIAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOEHHUA Kypca «OOmass u HeopraHUYecKas
XUMUSD OTPaXKkaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJIECHUU
npupoasl, B (QOPMUpPOBAHWUU MBINUICHWS] W  KYJbTYPhl JIMYHOCTH, €€
GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM TS pEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, W30TOm, S-, p-, d-
DJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKas CBA3b
(KOBaJIeHTHAsl, MOHHAsS, METAUTMYECKas, BOJIOPO/IHAS ), KPUCTATUTMYECKasl PEIIETKa,
TANBl ~XUMHWYECKHX  PEAKIMUH, PaACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTUYECKAST JUCCOLUMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiiy, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOW JUCCOUMalnM, nepuoandeckud 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEIECTB, 3aKOH COXPAHECHUS M MPEBPALICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUU SA3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITIOHMMAHUS NPUYUHHOCTU H
CUCTEMHOCTH XUMUYECKHUX SIBIICHUH, (PAKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC MPHU3HAKH TOHSATHUH,
YCTaHABIIMBATh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPH
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEAKLUH,
cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBUaibHbIe HA3BAHUS OTAECIBHBIX



HEOPraHWYEeCKUX BEUIECTB (yrapHblii ra3, YIJIEKHACIBIM ra3, aMMHAK, rameéHas
U3BECTb, HETAUIEHAsI U3BECTh, IUTHEBAs COJA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEIENSITh BaJIECHTHOCTh U CTEIIEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPO/IHAsA) B COCIMHEHHUSX, THUII
KPUCTAJUIMUECKON pEeHIETKM KOHKPETHOTO BEILeCTBa (aTOMHAs, MOJIEKYJsIpHasi,
MOHHAs!, METAJUIMYECKas), XapakTep Cpe/bl B BOJHBIX pACTBOPAX HEOPraHUYECKHUX
COCIVHCHUM;

c(hOpMHUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh IPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB IO HX COCTaBy K OIpeAeaéHHOMY Kiaccy/Tpyrie
COEIMHEHM (MPOCThIE BELIECTBA — METAJUIbl U HEMETAILIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PacKphIBaTh CMBICI IIEPUOAMYECKOTO 3aKoHa /.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJIeMeHTOB |—4 mnepuonoB llepmonnueckoi cCuCTEMBI
xumuueckux anemeHtoB JI. WM. MenneneeBa, MCHOJIb3ysl MOHATUS «S-, p-, d-
DIIEKTPOHHBIE opourtamm, «QHEPreTUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMMYECKHUX JIEMEHTOB M MX COCIWHEHUN
110 Iepuoaam u rpynnam llepuoanueckon cucremMel XuMu4ecKkux aeMeHToB [l. 1.
Menpeneena,

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHCHIBATH)  OOITUE
XUMHAYECKHE CBOMCTBA HEOPraHUYECKUX  BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHYECKOM CBA3M MEXKIY HEOpraHU4eCKUMU
BEILIECTBAMH C MIOMOULIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c()OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
pazIMYHBIM IMPU3HAKaM (YUCIY M COCTaBY pPEAarupyrolluX BEUIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peakiuy, y9acTHIO KaTajlnu3aTropa);

c(hOpPMUPOBAHHOCTh YMEHHI COCTaBISATh YpPABHEHMS PEAKIMI pazIuyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUNUThIBas
YCJIOBHS, IIPY KOTOPBIX ATU PEAKIIMU UAYT 0 KOHLIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOJAUTH pEaKLUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTAaB pPAa3jMYHbIX HEOPraHUYECKUX BEIIECTB, pPAaClO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

cOPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYHIHOCTh  OKHCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJIEHMs 3JIEKTPOHHOIO OasaHca



ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKIuu OT pa3InyHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [latense);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHYECKUE IMPOIIECCHI,
JIe)KaIKME B OCHOBE IMPOMBIIUICHHOIO TMOJYy4YEHHUsI CEpHOM KHUCJIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOoOIeMaxX XUMUUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMUYECKUX PEaKIMAX, MACChl BEIIECTBA WU 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJIHOTO M3 YYaCTBYIOIIUX B pPEaKIUu
BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMS] MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBujia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBWwiIa OOpalieHUus ¢
BEILIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSAMHU IO BBIMOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBIIONHATH XUMHYECKUN
AKCIIEPUMEHT (pa3JIoKEHHUE TEPOKCHA BOJIOPOJia B MPUCYTCTBHHM KaTaIM3aTopa,
ONpPEJECICHUE CpEellbl PACTBOPOB BEIIECTB C IOMOILIBIO YHUBEPCAIHLHOIO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKOW pPEaAKIIUH,
peakuy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEAKIMU Ha Cyib(dar-, kapOoHAT- H
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMam «Metaib»y U «HeMerannb») B COOTBETCTBHH C MPaBUIAMU TEXHUKH
0e30MacHOCTH NPHU OOpAILEHUH C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYIOBAaHUEM,
NpEACTaBIATh PE3YyJbTaThl XMUMHUYECKOrO JKCIEpUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii W (OPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh yMEHUM KPUTUUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMio, TMOJy4aeMyl M3 pPa3HbIX MCTOYHUKOB (CpEJCTBa MacCOBOM
KOMMYHUKaIK, THTEepHET U apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  IpaBHJIa  JKOJIOTHYCCKH
1eaecoo0pa3Horo TOBEASHUsT B OBITY W TPYJAOBOH JACATEIRHOCTH B IEIAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpY)KArOUIEed MPUPOAHON Cpebl, OCO3HABATh
OTMaCHOCTh BO3/ICHCTBUS HA KUBbIC OPTraHU3MbI OMPEICIEHHBIX BEIIECTB, MIOHUMAs
cmbicit nokasarensa IIJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIICHHS U
NpeAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMECHHE



NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX ITI03HAHWS BEIICCTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETIBIX M CJIA0OBHISIIMX OOYYaIOIIMXCS: YMEHHE UCI0Ib30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YyYeHHS

JIeKTPOHHbIE
nudgposbie
o0pa3oBaTte/ibHbIE

pecypcsbl

IIpeameT opraHn4ecKon XuMuH, eé
BO3HMKHOBEHHUE, PA3BUTHUE U 3HAUCHUE

Teopust cTpoeHHsI OpraHUYECKUX
coequHennii A. M. bytnepona, eé
OCHOBHBIE MTOJIOKECHHUS

[IpencraBnenue o KiaccupuKauu
opraHudYeckux BemiectB. HomeHkmatypa
(cucremaTuveckas) U TPUBHUATHHBIC
HA3BaHMS OPTaHUYECKHUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

Meran u 3TaH — NpocTEeNIINe
MPEICTaBUTEMN AJTKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJEH U NIPONUIEH — IpOocTeIIne
MIPEACTABUTENN AJIKEHOB

[Tpaktuueckas pabora Ne 1. «Ilomyuenue
ATUJIEHA U U3yUYE€HUE €T0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MetunoyrtaaueH-1,3. Iomydyenue
CUHTETUYECKOTO KayuyKa U pe3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH Pl AUECTHIIEH —
IIPOCTEHIINN IPEICTaBUTEND aJIKUHOB

1 Brruncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH3011 1 ToyoJ. TOKCUYHOCTh
apeHOB

13 I'eneTnueckas cBsI3b yIrieBOJOPOAOB,
IIPUHAUICKANIMX K Pa3IMYHbIM KJIaccaM
[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOOB:

14 MPUPOIHBII ra3 U MOy THHIE He()TIHbIC
ras3pl, He()Th U MPOYKTHI €€ nepepaboTKu
IIpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB:

15 NPUPOIHBII ra3 U MOy THbIE He(TIHbIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTI1€BOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ1. BoopoaHas cBs3b

13 MHOroaroMHsble CIUPTHL: 3TUICHIIIUKOIb U
[JIMLEPUH

19 ®eHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYECKHE
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpneruasl: GopMabIeTUa U
areTajgbpJaeTHI. AIEeTOH

71 OnHOOCHOBHBIE Ipe/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHast

22 [TpakTrueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAsA KHUCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap60HOBI>IX
KHUCJIOT

24

Mpr11a KaK COJIM BBICIIIMX Kap6OHOBBIX
KHUCJIOT, UX MOIOIICC JIelCcTBHUE

25

Crnosxxable 3(UPHI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. ['MAPOIN3 CIOKHBIX

a¢upoB

26

Kupsl: TUAPOIH3, IPUMEHEHHE,
OuosoruvecKas poJib KUPOB

27

VYraeBojbl: cOCTaB, KiIaccuuKarus.
Baxxueiimue npecTaBuTeNu: TI0K03a,
¢bpykTo3a, caxapos3a

28

Kpaxman u nemironosa kak NpupoHbie
MOJIUMEPBI

29

Kontposnbnas pabota mo pazaeny
«Kucnopopacoaepxarine opraHuIecKue
coenuHeHM»/ Beepoccuiickas
mpoBepoyHas pabora

30

OOm1ast XxapaKTepUCTHKA a30TCOACPIKALIIX
OpPraHUYECKUX COSTMHCHUN /
Bcepoccuiickas mpoBepouHas padoTa

31

AMUWHBI: METHJIAMHUH M aHUJIUH

32

AMHMHOKHCIIOTHI Kak aM(pOTEepHBIE
OpraHUYeCKHE COCAMHEHUS, UX
ouonoruueckoe 3HaueHue. [lentumael.
benku xak npupoaHbie




BBICOKOMOJICKYJISIPHBIC COCAMHCHHAA

OCHOBHbBIC IOHATHUS XUMUN

33 BBICOKOMOJIEKYJISIPHBIX COE€UHEHUN !
OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH. 1
[1nacTmacchl, KayuyykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KITACC

Ne
n/n

Tema ypoka

Koau4gecTBO 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHus

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMHUYECKUH dTIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTryparysi aToMOB

[Tepnonnueckuit 3akoH u [lepnoanueckas
cHCTeMa XUMHYECKuX dneMeHToB J[. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHEHHIH 10
rpynmnam v nepuojam. 3HauYeHUe
MEPUOUYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX 31eMeHTOB J[.M. MeHaeneeBa B
Pa3BUTUU HAyKU

Crtpoenue BemiecTBa. XMMHAYECKast CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBJICHTHOM CBs3U. BogopoaHas cBs3b

BasieHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
Crenenn okucienus. Bemiectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsiTHe O NUCTIEPCHBIX CUCTEMAX.
HctunHbBIE U KOIOUIHBIE PACTBOPHI.
MaccoBas 1014 BelecTBa B pacTBOpe

Knaccudukaiuys 1 HOMEHKIATypa




HEOpPraHWYeCKuX coeanHeHui. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEILIECTB, Pa3INYHbBIX
KJIAaCCOB

Knaccugukanus XuMHUECKUX peakiui B
HEOPraHWYeCKOW U OPraHU4YECKON XUMUH.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NPEBPALICHNS SHEPTUU IIPU
XMMHYECKHUX PEaKIHAX

Ckopoctb peakuuu. OOpaTuMble peakium.
XHUMHUYECKOE PABHOBECHE

10

ITpakTryeckas padora Ne 1. «BnusiHue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DJIeKTpoJIuTHYeCKas aucconuanus. [lonstue
0 BogiopoaHOoM Mokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYEeCKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsatue o6 anekTponuze
pacIiaBoB U pacTBOPOB CoOJiei

13

Kontposnbnas paboTa mo pazaeny
«Teopernueckre OCHOBbI XUMHUU»

14

Mertaiel, ux nojoxenue B [leproanueckoit
CUCTEME XUMUYECKUX 31eMeHTOB /[]. M.
MeHieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O0mMe PU3NICCKUE CBOKWCTBA
METaJUIOB

15

CriaBbl METaJUIOB. DIIEKTPOXUMUYECKUN P
HaIpsKEHUM METaJIJIOB




16

XHUMHYECKHAE CBOMCTBA BAKHEHIIINX
MeTaJUIOB (HaTpUH, Kajaui, KaJblluid, MarHuH,
ATFOMUHUN) U UX COSTUHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCTUHEHUN

18

XMMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COeINHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTANbHBIX 33/1a4 110 TEME
«Metamas"

20

HeMeTaJIJII)I, HUX ITOJIOKCHUC B
[Tepuoauyueckoit cucteMe XUMUYECKUX
anemenToB M. Y. Menaeneesa u
0COOEHHOCTH CTPOCHUSI aTOMOB

21

DU3NYECKUE CBOKMCTBA HEMETAILIOB.
AnnoTponus HEeMETauIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COEIUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u ux
COCTUHEHUN

24

XUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHHUS U
UX COCIMHEHUH

25

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COE€IMHEHUN

26

O06001IeHrEe ¥ cUCTEMAaTU3aLMs 3HAHUH 110
teMme «HemeTaiuiely. Beruncienus mo
YPaBHCHHSIM XMMUYCCKHX PEAKIUH U




TECPMOXUMHUYCCKUC pvaéTBI

ITpakTuyeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemeramnsl"»

78 KonrtponbHas pabora no Temam «MeTauibby 1
u «Hewmeramibny

29 Heopranuueckue u opraHnyeckue KUciaoThl. |
Heopranuueckue u opraHnyeckrue OCHOBaHUS
AM(poTepHbIC HEOPraHUYECKHE U

30 opraHuueckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xumun B ob6ecrieueHnH 3K0JIOTHUYECKO,

31 JHEPreTHYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEAULIUHBI
[TpencraBiaeHuss 06 0OIMMUX HAYYIHBIX

32 MPUHIUIIAX TPOMBIILUIEHHOTO MOIYYeHUs 1
BAKHEHIIINX BEILIECTB

33 UYenoBek B MUpE BELIECTB U MAaTEPUAIIOB 1

34 XuUMHUA U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 14
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHUH

1.1

ChopMHUpPOBAHHOCTh TPEACTABICHUNA O XHUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJM XHMHUHU B TO3HAHUU
SBIIGHUW TIPUPOIBI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TIpaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUsT TPAKTUYECKUX 3a7ad W DKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHON Cpelie

1.2

Brnanenune cucremMoil XMMWYECKUX 3HAHUH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIArat0I1e MOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIpHBIA OOBEM, YTJIEPOAHBIN CKEJeT,
(GyHKIMOHANbHASA ~ TPyIIa,  paadKal,  H30MEpHUs,  HU30MEpHI,
TOMOJIOTUYECKUI  psAJl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOJI- U
a30TCOJEPIKAINE COCTUHEHHS, OMOJIOTMYEeCKH AaKTHUBHBIE BelIeCTBa
(YyrneBonpl, KUpbI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUHU M 3aKOHBI (Teopus
XMUMHUYECKOTO CTpPOEHHsI opraHmdeckux semectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOIOTHYECKHe
CBEIICHUS O CBOWMCTBaX, COCTaBe, IMOJy4YeHHUH H O€30MacHOM
WCIIOJIb30BAHUM BAXKHEUIIMX HEOPraHUYECKHMX U  OPraHMYeCKUX

BCIICCTB B 6BITy u HpaKTH‘{eCKOf/'I ACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCT YMEHHMH BBISIBIISATh XapaKTEPHBIC TMPHU3HAKU
NOHATUM,  YCTaHABIMBATL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOLIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOEHUA H

MPEBPALICHUI OPraHUYECKUX COCTMHEHUIN

1.4

c(OpMUPOBAHHOCTh YMEHHH HCIOIb30BaTh XMMHUYECKYIO CHUMBOJIHKY
JUISL COCTABJICHHSI MOJIEKYJSIPHBIX H CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHoOW) (opMya OpraHMYECKHX BEIIECTB U YpaBHEHHIA
XUMUYECKUX PeaKLUUid, U3rOTABIMBATH MOJIEIU MOJIEKYJI OPTaHUYECKUX
BEILIECTB JI1 WUIIOCTPALMM UX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

CdopMupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  IPHUHAJJIEKHOCTD
W3YYEHHBIX OPraHMYECKHX BELIECTB IO MX COCTaBy U CTPOEHUIO K
onpenenéHHOMY Kiaccy (Tpymme) CoeAuHeHHH (yriaeBoJOpOpbl,
KHCIIOPOX M a30TCOAEP)KAILUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHMs), JaBaThb UM  Ha3BaHHUA [0  CHCTEMaTUYECKOU

HomeHkiarype (IUPAC)

1.5

CdopMUpOBaHHOCTE YMEHHUS ONPEACIATh BUIABI XUMHUYCCKOW CBSI3H B

OpPTaHHYECKUX COSAMHECHUSX (OJUHAPHBIC U KPaTHBIC)

1.6

ChopMupOBaHHOCTH yMEHHUS NPHUMEHSTH: TMOJOXKEHHUS TEOPUHU
CTpoeHusi opranuueckux BemectB A.M. ByrtnepoBa ans oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHU MAaCChbl BEIIECTB

YrieBogoposl. Kucnoponconepxariue Hu a30TCoJIepKallne

OpTraHNU4Y€CKUC COCAUHCHUS. BI)ICOKOMOJ'IGKYJ'ISIpHLIG COCAUHCHUS

2.1

CdopMupoBaHHOCTh YMEHHUH TNPUBOAUTH TPHUBHAJIbHBIE HA3BaAHUS
OTJIENIbHBIX OPraHUMYECKUX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIEH,
STUJICHIJIMKONb, TIUIEPHH, (eHod, (opManbaerui, aneTaabAeru,
MypaBbHHAs KHCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBasi KHUCJIOTa, IJIOKO3a, (PyKTO3a, Kpaxmal, IeJIos03a,

TJIALMH)

2.2

ChopMHUpPOBAaHHOCT, yMEHUW XapaKTEPH30BaTh COCTaB, CTPOCHHE,
duznyecKkue M XUMUYECKHE CBOWCTBA THUMHYHBIX MpPEICTaBUTENCH
pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIIeCTB (METaH, JTaH, ATHIIEH,
MPONWJICH, areTuieH, OyTtaaweH-1,3, MerunOyramuen-1,3, OeH3om,
METaHOJI, TAHOJ, THUJICHIJIMKOIb, TIIUIEPHH, (EHON, areTaabIeTul,
MypaBbHHAss M YKCYCHas KHCJOTHI, TJIIOKO3a, Kpaxmal, IeJITI0J03a,

AMHUHOYKCYCHAad KI/ICHOTa)

23

C(bOpMPIpOBaHHOCTL YMCHUSA WIUIIOCTPUPOBATL T'CHCTUUYCCKYIO CBA3b
MCXKIOY THUIITMYHBIMHA npeaACTaBUTCIIAMU Ppa3INIHbIX KJIaCCOB
OpTraHNUYCCKUX BCIICCTB YPAaBHCHUAMHN COOTBETCTBYIOINX XUMHUUYCCKHUX

peaxiuil ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX (hopMy

24

CdopMHupOBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTIEBOIOPOAHOTO ChIPhs (HE()Th, IPUPOIHBINA ra3, YroJib), CIOCOOBI UX

Hepepa60TI<H H IPAKTUYICCKOC MPUMCHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh YMEHUI BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIOIb3yEeMbIX B XUMHH MPU U3YUCHHUH

BEIIECTB M XUMMYCCKUX SBJICHUM (HAOII0AcHHWE, U3MEpEeHUe,




SKCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie), HCIIOJIB30BATh CHCTCMHBIC
XUMHUYCCKUEC 3HAHUA OJId HOPUHATUA pemeHHﬁ B KOHKPCTHBLIX

JKU3HCHHBIX CUTYAllUAX, CBA3AHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

3.2

CdopMupoBaHHOCTE YMEHHI COONIONATh TMpaBWIa IOJIb30BAHUS
XUMHUYECKON mMocynoil u 1abopaTopHbIM O0OpYJOBaHHEM, a TaKXKe
npaBuiia oOpallleHusl C BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKLMSIMHU

1O BBIITOJIHCHUIO na60paT0prlx XUMHWYECKHUX OIIBITOB

33

CdopMHUpPOBAaHHOCTH YMEHHUH TUIAHUPOBATH M BBITIONHATh XUMUYECKUNA
AKCIIEPUMEHT (IIPEBpaICHUs] OPTaHUYECKUX BEIECTB MPU HarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YyYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEaKIIUU
OpraHMYECKHUX BEIIECTB, JeHAaTypauus OelKOB INpU HarpeBaHHH,
[IBETHBIC PEAKIMH OCJIKOB) B COOTBETCTBUM C TPaBUJIAMHU TEXHUKH
0e30macHOCTH TMpH OOpalleHUH C BEIECTBAMU U J1a0OpaTOPHBIM
000py10BaHUEM; MpEeACTaBIATh pe3yabTaThl XUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3amucud ypaBHEHUH COOTBETCTBYIOILIUX

peakuuii 1 GopMyIMPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

34

CdopMupoBaHHOCTH YMEHUI MPOBOAUTH BBIYUCICHUS 110 XUMHUUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA MU
IPOJIYKTa peakluy M0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO

N3 UCXOAHBIX BCHICCTB UJIHU ITPOAYKTOB peaKI_II/II/I)

3.5

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ KPUTHUYCCKU AHAJIN3UPOBATH
XUMHYCCKYIO I/IH(l)OpMaI_[I/II-O, MoJIy4aCMyr0 M3 pPa3HbIX HCTOYHHUKOB

(cpeactBa MaccoBoii nH(popmaluu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCT yMEHHUH COOMIOAATh TPaBUIIa SKOJOTMUYECKU
1eJ1Ieco00pa3HOro MOBENEHHUsI B OBITY W TPYAOBOW NESTETHHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3J0pPOBbS U OKpPYXAIOLIEH IPUPOLHOU
Cpellbl, OCO3HAaBaThb ONACHOCTb BO3JEHCTBUS HA JKHBBIE OpPraHU3MBI
ONPEACIEHHBIX OPTaHUYECKUX BELIECTB, MOHMMAsl CMBICI IOKAa3aTels
I[TAK (npenenbHO AONMYCTUMOM  KOHIEHTpAlUH), MOSICHATH Ha
IpUMEpax CrocoObl YMEHBIIECHUS M MPEJOTBPALICHHUS WX BPEIHOTO

BO3JICHCTBHUS HA OpraHnu3M 4YCJI0BCKa

11 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01mero 0opa3oBaHus




TeopeTnueckue OCHOBBI XUMUH

1.1

Brnanenne cucremoil XMMHMYECKMX 3HAHUM, KOTOpPAsh BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TMOHATUS  (XMMHUYECKUHA  DJIEMEHT,  aToM,
AIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JCKTPOHHBIC OPOUTAIH aTOMOB,
WOH, MOJIEKYJla, BAJCHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJIEHUSI, XUMHUYECKAsl CBA3b, MOJb, MOJIIpHAas Macca, MOJISIPHBIN
00bEM, KpUCTAIMUECKass pemeTKa, THUMbl XUMHYECKHX pPEeaKIHi
(OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  JHIAOTEPMHYCCKHE,
peakuMyd HMOHHOTO OOMEHa), PacTBOpP, JJICKTPOJUTHI, HEIIECKTPOJIUTHI,
ANEKTPOJIUTAYECKAS] ~ JUCCOLMALMSA, OKHUCIHTENb, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKOM pEeaKIuu, XUMUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHsS DJIEKTPOJUTHYCCKON aucconuanuu, llepuomanueckuii
3akoH [I.M. MeHnpeneeBa, 3aKOH COXpPaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BbIK XUMUH, (PAKTOJIOTUUECKUE CBEACHHS O CBOMCTBAX,
COCTaBe, TMONYyYEeHHMH U OE30IacHOM HCIIONB30BAaHUM BaKHEUIIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY M TIPAKTHUYECKOH JESITeIbHOCTH

YCJIOBCKa

1.2

ChopmupoBaHHOCT, YMEHUU BBISBISTH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX TOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHSATUSL TIPU OINHCAHUM CTPOEHUSI W CBONCTB HEOPTraHUYECKHX
BELIECTB U HMX TNPEBPAIICHUI; BBISBISTH B3aMMOCBA3b XUMHYECKHX
3HaHUN c MOHSTUSIMH u MpeJICTaBICHUSMH JIPYTHUX

C€CTCCTBCHHOHAYYHBIX NPCIMCTOB

1.3

Bnanenne OCHOBHBIMM METOJaMM HAy4yHOI'O IIO3HAHMS BELIECTB U
XUMHUYECKUX sBJIEHUN (HaOIrofeHue, W3MEpPEHUe, HKCIEPUMEHT,

MOJICJIMPOBAHNUE)

1.4

CchopMupoBaHHOCTh yYMEHHUH ONpEAENsATh BaJCHTHOCTh M CTEIEHb
OKUCJICHUS XHUMHYECKMX DJIEMEHTOB B COCIUHEHHUAX pa3IMYHOIO
coCcTaBa, BHMJ  XMMHYECKOH  CBs3M  (KOBaJEHTHas, MOHHAasd,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCIUHEHUSIX, TUI KPUCTAIIIMYECKON
pPEIETKY KOHKPETHOI'O BEIECTBA (ATOMHAsl, MOJEKYJIApHas, WOHHAs,

MeTaJlJIn4ecKast)

1.5

CchopMupoBaHHOCTh YMEHUH ONpEAETATh XapaKTep CpeAbl B BOJHBIX

pacTBOpaAxX HCOPraHUUCCKUX COCIMHEHU I

1.6

CdhopmupoBaHHOCTE  yMEHHUS  KJIacCU(UUIUPOBATH  XUMHUYECKUE
peakuuu Mo pa3lIuyHbIM MPHU3HAKAM (YHCIy U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY d(QeKTy peakiuu, H3MEHEHHUIO CTeneHen

OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pcaKknuu, y4acTuro




KaTaimM3aTopa)

1.7

ChopMHUpPOBAaHHOCTL YMEHHH COCTaBISATh ypaBHEHUS  PEAKIUN
Pa3IMYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YPABHEHUS pPEaKLHN
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKIui HIyT

JIO KOHI[a

1.8

CchopMupoBaHHOCTh YMEHHUI NMPOBOIUTH PEAKLUH, MOATBEPIKIAIOIINE
KayeCTBEHHBIH COCTaB  PA3JIMYHBIX HEOPraHMYECKHX  BEILECTB,
pacrno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOLIHME B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CpopMUpPOBAaHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaxkuuii MOCPEACTBOM COCTaBJICHUS

SJICKTPOHHOT'O OajaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCT, yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peakluy OT pa3iNdHbIX (haKTOPOB

ChopMupOBaHHOCTb ~ yMEHUH  OOBACHATH  XapakTep CMELICHHUs
XMMHUYECKOI0 PaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHErO BO3JCHCTBUSA

(npuniun Jle HlaTtense)

OO6m1ast 1 HEOpraHUYECKask XUMUS

2.1

CdopMupoBaHHOCT YMEHHH pacKpbiBaTh cMbIca [lepuogmdeckoro
3aKOHa JA.N. Meneneena 51 JIEMOHCTPUPOBATH ero
CHCTEMAaTH3UPYIOIYI0,  OOBSCHUTEIBHYI0 U  HPOTHOCTUYECKYIO

GbyHKIAH

2.2

CdhopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »djieMeHTOB 14 mnepuoaos Ilepuoanueckoi
cuctemMbl xumMuudeckux diaemeHToB J[.M. MeHneneeBa, HCHOJIb3ys
MOHATUS «S-, p-, d-dIEKTPOHHBIE OpOUTAIN», «IHEPreTUUYECKHUE
YPOBHW»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U WX COEAMHEHUU MO MepHojaM M rpyImam

[Iepnonnueckoil cucteMsl XUMU4eCKUX 351eMeHTOB [[.1. MenneneeBa
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ChopmupoBaHHOCT, YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPIaHWYECKUX BEILIECTB Pa3IMYHBIX KIacCOB,
MOATBEP)KIAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHMYeCKMMH  BELIeCTBAaMHM € [IOMOIIbIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKum‘/'I

2.4

ChopmupoBaHHOCT, ~ YMEHUIH  yCTaHaBIMBaTh  MPUHAAJIC)KHOCTH
HEOpPraHMYECKHUX BEILIECTB MO MX COCTaBy K OIpeNeIEHHOMY KJaccy

(rpynmne) coeauHEHUM (MPOCThIE BEIIECTBA — METAJUIBI U HEMETaJUIbI,




OKCH/Ibl, OCHOBAHMUSI, KUCIIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COIIH)

2.5

CchopMupoBaHHOCTh YMEHUH HCIOIB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ui cocTaBleHHs (OpPMYJ BEIIECTB M YPaBHEHHH XHUMHUYECKUX
peakmmii, cucrematnueckyo HomeHkiatypy (IUPAC) u TtpuBuanbHble
Ha3BaHUS OTJENIbHBIX HEOPraHUMYeCKUX BellecTB (yrapHolii ras,
YIJIEKUCHBI a3, aMMMaK, rameéHas W3BeCTb, Herali€éHas H3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHE)

2.6

CdopmupoBaHHOCT, YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOILIUE
XUMHUYECKHE CBOMCTBA HEOPIaHUYECKUX BEILIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKIATh  CYLUIECTBOBAHME  T'E€HETUYECKOM  CBA3M  MEXAY
HEOPraHMYeCKUMH  BELIECTBAMH € IIOMOLIbIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.7

CdopMUpOBaHHOCTh YMEHHUH TUTAHUPOBATH U BBITIOHATH XUMHUYECKUN
IKCIIEPUMEHT (pa3joKeHHE TMEePOKCHUIA BOAOPOAAa B MPUCYTCTBUU
KaTalli3aTopa, OmNpelieJIeHue Cpeabl PaCTBOPOB BELIECTB C IMOMOIIBIO
YHUBEPCATBLHOTO WHAWKATOpa, BIUSHUE pAa3IHYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMHYECKOH peaklHH, peakuud HOHHOrOo OOMeEHa,
KayeCTBEHHBIC PEAaKIUHU Ha cynb(dar-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA
KaTUOH aMMOHHs, PCUHICHUC JSKCICPUMCHTAJIBHBIX 3ada4d IO TEMaM
«Metanne» u «HemeTaniasl») B COOTBETCTBUU C MPAaBHIIAMU TEXHHUKHU
0€30macHOCTH TIPU OOpaIlleHHH C BEIIECTBAMH M J1a0OpPaTOPHBIM
o0opyioBaHUEM; [IPEACTABIIATH pe3yJIbTaThI XUMHUYECKOTO
SKCHepUMeHTa B (OpMe 3amHCH YPaBHEHUH COOTBETCTBYIOIIUX

peaKI_II/Iﬁ n (i)OpMy.]'IPIpOBaTL BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

CdhopmupoBaHHOCT, yMEHHI COONIOAATh TMpaBWiIa TMOJIH30BAHUS
XUMHUYECKON TOCyA0H M JabopaTOpHBIM OOOpYAOBaHUEM, a TakKke
npaBuja oOpamieHus! ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIHSAMU

110 BBIIIOJHCHUIO na6opaT0prlx XUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  XUMHUYCCKUE
MIPOLIECCHI, JIeXkKAIIHEe B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH MpEACTaBICHUN 00
OoOImMX HAy4YHBIX MPHUHLMNAX M  3KOJOTHYECKHX  MpobieMax

XUMHYECCKOTO IMMPOMU3BOACTBA

XUMUS U KU3Hb. PacuéThl

3.1

CpopMUpPOBAaHHOCTh MPEJICTABICHUN O XUMUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XHUMHUU B TO3HAHUU
SBJICHUN TPUPOABI, B (OPMHUPOBAHMHM MBIIIJICHUS U  KYJbTYPHI

JAYHOCTH, €& (YHKIMOHAIBHON TI'paMOTHOCTH, HEOOXOIUMOM ISt




peiCHud MPAKTUYCCKHUX 3adad W ISKOJOIMYCCKH 000CHOBAHHOT'O

OTHOLIEHUS K CBOEMY 3/I0POBBIO U MIPUPOJHOM cpene

3.2

CdhopMupoBaHHOCTD yMEeHUI KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(POpMAIUIO, TOIy4aeMyl0 HU3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U IpyTrHe)

3.3

ChopMHpPOBaHHOCTh YMEHHWH COONIOAATh TpaBUIa IKOJOTUUECKH
1eJ1IecO00pa3HOr0 MOBEeNEHUSI B OBITY M TPYJOBOH JEATENBHOCTH B
HEJSIX COXPaHEHWsl CBOETO 370POBbS U OKPYXKAIOWIEW MPUPOIHOM

cpebl

3.4

Oco3HaBaThb OMACHOCTh BO3JECUCTBHSI HA JKUBBIE OpPraHU3MBbI
onpeAeNnEHHBIX BEIIECTB, MOHUMast cMbich nokasarens [1JIK, moscHaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[CﬁCTBHfI Ha OpraHuv3M 4€JIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHUH MPOBOJIUTH BBIYHUCIICHUS c
WCIIOIb30BAHUEM TIOHITHS «MaccoBasi JIOJIsl BEIECTBA B PacTBOpPE»,
OOBEMHBIX OTHOIICHUA Ta30B IMPH XUMHUYECKUX PEAKIHUAX, MAaCChI
BEIECTBAa WM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEINECTBA,
Macce WM 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
TerIoBoro 3dexra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MAaCChI

BCIHICCTB, MPEBPALICHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT coepPKAHUSA

1

TeopeTrueckne 0OCHOBbI OPraHN4eCKOW XUMUU

1.1

[Ipenmer opraHMYecKONM XMMHH: €€ BO3HHUKHOBEHHWE, Pa3BUTHE W 3HAYEHUE B
IIOJyYCHUU HOBBIX BEIIECTB U MaTepUANIOB. TeopHsi CTPOEHUS OpPraHUYECKUX

coenuHennit A.M. byTtiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CTPYKTypHBIG (bOpMy.]IBI OpTraHU4YC€CKUX BCHICCTB. FOMOJ'IOFI/ISI, HN30MCpUs.
Xumudeckass CBSI3b B OpraHU4Y€CKUX COCAUMHCHHAX — OJHHApPHBIC KW KpaTHbIC

cBsi3u. [IpeycraBnenne o KiacCHPpUKAIUU OPTaHUISCKUX BEIIECTB

1.3

Homenknatypa opraHnyeckux COeIMHEHUH (cHcTeMaTHYecKasl) U TPUBUAIbHbBIE

Ha3BaHUS BaXKHEUIIINX HpeIICTaBI/ITeJIeﬁ KJIaCCOB OPraHNYCCKNX BCHICCTB

YrneBonopoibl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKH psifl. MeTaH u 3TaH — npocTeifine
NPEJCTaBUTENIN AJIKAHOB: (PU3UYECKHE U XUMHUYECKHUE CBOWCTBA (peakiuuu

3aMCIICHHUA U FOpeHI/IH), HaXO0XKACHUEC B IPUPOAC, IMOJTYYCHUC U IIPUMCHCHHUC

2.2

ANKeHBI: cocTaB u CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUJICH " MMPOMNMUJICH —
HpOCTCfIH.IPIC MNpeaACTaBUTCIIN AJIKCHOB! (bI/ISI/I‘ICCKI/Ie A XUMHYECKHE CBOMCTBA
(peaKuI/m THAPUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApAaTallkid, OKUCICHUA U

HOJ'II/IMepI/I3aLII/II/I), MOJIy4YCHHEC U ITPUMCHCHUC
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Ankanuensl: Oyrtamuen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeilue
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanun). IlomydyeHne cuHTETHUECKOTO

KayudyKa U PEe3HHBI
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AJIKMHBI: COCTAaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUN psiA. ALETHICH —
OPOCTEHIINK TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UYECKUue U
XUMHUYECKHE CBOMCTBA (peakliy TUAPUPOBAHUS, TaJOreHUPOBAHUS, THIpaTalluH,

TOpPEHMSI ), IOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. benszon: cocraB, cTpoeHne, (U3MYECKHE M XHUMHYECKHE CBOWMCTBA
(peakuuy raJoreHMpoBaHMsI U HUTPOBAHU), IIOJyUEHUE U IpUMEHEHUe. Toyour:
COCTaB, CTpoeHHe, (u3MUecKHe U XHUMHYECKHE CBOWCTBAa  (peakiuu
TaJIOTeHUPOBAHMUS M HUTPOBAHUA), TOJyYeHUE M NpuMeHeHue. TOKCHYHOCTh
ApCHOB. I'eneTnueckas CBS3b MCXKIAY YyriaeBoaopoaaMu, NpPUHAMICKAIIUMU K

Ppa3jIMuHbIM KJIaCCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIeBOAOPOA0B. IIpupoanblii ra3 u nomyTHele HE(TAHBIC




ra3el. Hedgth u e€ mpoucxoxaenue. CrnocoObl nepepaboTKi HEPTH: MEPETOHKA,
KPEKUHT (TePMHUYECKHUH, KaTanuTU4eckuit), muponus. IIpoaykTel mepepaboTku
He(TH, X NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITYy. KameHHBI yroiab u

MPOIYKTHI €r0 nmepepadoTKu

Kchoponcoz[epn(amHe OpraHN4YCCKHUEC COCANHCHUA

3.1

[IpenenpHBIE OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTPOCHHE, (PUINUECKUE
M XMMHYECKHME  CBOWCTBa  (peakmMd C  aKTHBHBIMH  METaJUIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), NpUMEHEHHE. BoJopojaHble CBSI3M MeEXay
MOJIEKYJIAMU COIUPTOB. JIEMCTBUE METaHOJA M ATAaHOJA HAa OPraHu3M YeJOBEKa.
MHoroaromMHbie CIUPTHL. DTUICHTIIMKOIb U TIHIEPUH: CTPOEHHUE, (pusndeckue u
XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO  MICJOYHBIMH  METAJJIaMU,
KaueCTBEHHasi peakilMsi Ha MHOIrOaTOMHbIE CIUPTHI). JlelicTBue Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIIMOCPUHA U OTUJIICHIJIUKOJIA

3.2

deHon: cTpoeHHE MOJIEKYJbl, (U3NYECKHEe M XUMHUYECKHE CBOICTBa.

TokcnunocTs (heHona. [Tpumenenue penona
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AJ'IBI[CPI/II[BI N KCTOHBI. (I)OpMaJ'ILI[CF HU, alCTaJIbACTUI: CTPOCHUC, (I)I/IBI/I‘-IGCKI/IC )51
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA M BOCCTAHOBJICHUA, KAYCCTBCHHBIC

peaxium), MojiydeHrue U NpuMeHeHe

3.4

OnHOOCHOBHBIE NpEJeNbHbIe KapOOHOBBIE KHMCIOThl. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3HUECKUE U XMMHUECKHE CBOMCTBA (CBOWCTBA, OOLIHe JIIs
Kjacca KHCJIOT, peakius dSTepuuKaliu), TMOIyYeHHEe | IMPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KHUCJOTHI KaK NMPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KHCJIOT. MBlTa KaK COJIM BBICIITHUX Kap60HOBBIX KHUCJIOT, UX MOIOIIEC ,Z[CI\/'ICTBI/IC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOMKHBIX
a¢upoB. Kupsl. I'maponus xupo. [Ipumenenue xupoB. buonorunyeckas poib

JKUPOB

3.6

VYrneBoapl: cocTaB, KilacCUPHUKAIUSA YIJIEBOAOB (MOHO-, TU- U TOJUCAXapH/bl).
I'moko3a — mpocTedmuii MOHOCaxapHa: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI,
du3nueckre 1 XUMHYECKUE CBOIcTBa (B3aumoeiictue ¢ rugpokcuaom meau(Il),
OKHMCIICHHME aMMHUauHbIM pacTBOpoM okcuja cepebdpa(l), BoccTaHoBieHue,
OpO’KeHHE TIJIIOKO3bl), HAXOXKJEHHE B MPUPOJE, NPUMEHEHUe, OuoJoruyeckas
poab. @otocunTe3. PpyKTO3a KaK M30MEP INIOKO3bl. Kpaxman u 1esmionos3a Kak
npuposHble nonuMmepbl. CTpoeHME Kpaxmala M LEeJUIoJ03bl. Pusndeckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOon3, KaYeCTBEHHAs PeaKIusi C HOJA0M)

A30Tcoz[ep>1<amne OpPraHn4€CKUeC COCANHCHUA

4.1

AMUHOKHUCIOTHL Kak amdoTepHble opraHuueckue coenuHeHus. dusmueckue u
XUMUYECKHE CBOMCTBA aMHHOKHCJIOT (Ha TpuUMepe TiuirHa). buonornueckoe

3HaueHUEe aMUHOKUCHOT. IlenTumnl




beakn kak OPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCOUHCHUA. HepBI/I‘IHaH,
4.2 BTOpUYHAS W TPETUYHAS CTPYKTypa OeiaKkoB. XUMHUYECKHUE CBOHCTBA OEIKOB:

TUApOJIN3, ACHATYypalrsd, KAYCCTBCHHBIC PCAKIIUU Ha Ocnku

5 BLICOKOMOJIGKy.TIHpHBIC COCOAUMHCHUA

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
51 HOJIMMEp, CTPYKTYpPHOE 3BEHO, CTENICHb IOJIMMEPU3ALIUH, CPEIHSAS MOJIEKYIIpHas
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —

noJimMepur3anus U NOJUKOHACHCAIUA

OKCHepUMEHTAJIbHbIE METOJbl HM3yUEHHUs BEIIECTB W HX [peBpalleHUI:
52 O3HAKOMJIEHHE ¢ 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,

Kay41yKOB. HOHy‘IeHI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KVIACC

Kon IIpoBepsieMblii 3J1IeMEHT COEePKAHUS

1 TeopeTnyeckne OCHOBBI XUMUHU

XuMuyeckuil 31eMeHT. AToM. Sipo aTtoMa, M30TONbI. DIEKTPOHHAs 00O0JIOUKA.
11 DHepreTuyeckre ypoBHH, MOJYPOBHU. ATOMHbIE OpOHUTANH, S-, p-, d-DIEMEHTHI.
OcobeHHOCTH pachpeaeeHus 3JIEKTPOHOB M0 OpPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOHPUTYpalLHs aTOMOB

[Tepuoanueckuii 3akoH u [lepuoguyeckas cucrema XuMu4eckux sneMmenToB J1.1.
MenneneeBa. Cps3p mnepuoaunyeckoro 3akoHa u Ilepumonmyeckoil cucTEMbI
12 xumuyeckux anemeHToB .M. MeHneneeBa ¢ COBpEMEHHOW TEOPHUEH CTPOCHUS
' aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMMUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM INPOCTBIX M CIOXHBIX BELIECTB 10 TpyNnamM U IEepUOJaM.

3HaucHUE NEPpUOANYCCKOro 3aKOHAa B Pa3BUTHU HAYKH

Ctpoenue BemecTBa. XWUMHUYECKass CBS3b. Buapl XWMHUYECKOW  CBS3H
13 (koBajieHTHas HEMOJISIpHAss M TOJSpHas, HOHHAs, MeTajuindeckas). VoHbI:
KaTHOHBI U aHWOHBL. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHON XUMHYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLENTOPHBIN). BomopoaHas cBs3b

14 BanenTHoCTb. DneKTpooTpULaTEIbHOCTh. CTENEeHb OKUCICHUS

BemiectBa MOJEKYJISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
cocTaBa BelIeCTBA. THIbI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
1.5 BEIIECTB OT THIIA KPUCTAUIMYECKOM pemeTku. lloHsaTtne o aucnepcHsIX
cucreMax. VMcTuHHBIE U KOJUIOUJHBIC paCTBOPBLI. MaccoBas J0Js1 BCIIECTBA B

pacTBope




1.6

Knaccudukanus Heopraunueckux coequHeHnii. HomeHkmnatypa HeopraHmueckux

BCIICCTB

1.7

Xumynueckass — peakuus.  Kimaccmdukamms ~— XMMHUYECKMX — peakiuid B
HEOPraHWYECKON U OPraHUYECKOM XMMHH. 3aKOH COXPAaHEHHUs MaccChl BEILECTB,

3daKOH COXpaHCHHUA U MPCBPALICHUA OHCPIUU IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKOpOCTB pe€aKkuuu, €€ 3aBUCHUMOCTb OT Pa3JIMIHBIX (b&KTOpOB

1.9

O6paTI/IMBIe pCaKkuuu. XHUMHUYECKOE PpaBHOBECHUC. q)aKTOpLI, BIMAKOIIKE Ha

cocTosinie xumudeckoro paBHosecus. [Ipunnun Jle [llarenbe

1.10

BHGKTPOJ'II/ITI/I‘IGCK&H Jucconuanms. CunpHple W ciiaOble QJICKTPOJIUTHI. Cpez[a
BOJHBIX paCTBOPOB BEHICCTB: KHUCJIad, HeﬁT”paﬂbHaﬂ, meJIo4yHast. PeaKHI/II/I HMOHHOI'O

oOmeHa

1.11

OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIC pcakuuun

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenne HemerauioB B lleproandeckoi cucreMe XMMHUYECKUX
snemeHToB (.M. MenzaeneeBa U OCOOEHHOCTH CTpOEHHUs aTOMOB. Dusnueckue

CBOMCTBA HEMETAIJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAIJIOB (Ha IpuUMEpPE KUCJI0pOJaa, CEPhI,

dbocdopa u yriepona)

2.2

XUMHUUYECKUE CBOMCTBA BAXKHEMIIMX HEMETaIOB (TajJOreHoB, Cepbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICO/IEP)KAIMX ~ KHUCIIOT, BOJOPOJAHBIX coeauHeHuil). Ilpumenenue

Ba)KHEHUIIIMX HEMETAIJIOB U UX COCOUHEHUI
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Meramnsl. Ilonoxenue MeramwioB B llepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayioB. O0mue ¢puzndeckue cBoiicTBa MeTauioB. CIiaBbl METAJIOB.

DNEKTPOXUMHUUECKUN Psiji HAIIPSDKEHUH METalJIOB

24

XWMHYECKHE CBOWCTBA BAXHEHIIMX METAIOB (HATpWM, Kaluil, KaJabIUH,
MarHuii, aJIFOMHHHNA, ITUHK, XPOM, JK€JIe30, Melb) U HX coeauHeHuid. Oomue

CIIOCOOBI NOJIYUCHUA MCTAJIJIIOB. HpI/IMeHeHI/IC MCTAJlJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnyeckas CBSI3b HCOPraHNMYCCKUX BCHICCTB, MPUHAAJICIKAIINUX K PA3JIMYHBIM

Kj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH BKOHOFHQCCKOIZ, 3HepreTI/I‘leCKOI71 U TMHUIIEBOH
6630HaCHOCTI/I, Pa3sBUTHUN MCOWUIUHBI. [lousarue o HAay4YHBIX ME€TOAaxX IIO3HAHUIA

BCIICCTB U XUMHNYCCKUX peaKHI/II\/JI

3.2

[IpeacraBineHus: 006 OOIMMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO TOJYyYCHHS
BOXHEHIIMX BewecTB. UenoBeK B MUpPE BELIECTB U MATEPHAJIOB: BaKHEUILIHE

CTPOUTENIbHBIC MaTepHajbl, KOHCTPYKIIMOHHBIE MaTepHUalbl, KpacKu, CTEKJO,




K€paMuKa, MaTCpHaJIbl JJId 3JICKTPOHUKH, HAHOMATCPHAJIBI, OPTraHUYCCKUC H

MUHEpaJIbHBIEC YI00pEHUs
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XuMUS W 370pOBbE YEJOBEKa: IMpaBWia WCIOJb30BaHHS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MaCHOTO UCTIOIB30BAHUS IIPETapaToB OBITOBOM XUMUU

B MTOBCEIHEBHOM JKU3HU
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