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COJAEP)KAHUE YYEBHOI'O INIPEJMETA

[IporpamMma 1o XMMHH Ha ypOBHE CpeHEro oo1iero oopazoBaHus pazpaboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii deneparumny,
TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUS (eaepaibHOW 00pa30BaTEIbHOM MPOrPaMMbl CPETHETO
obmero o6pazoBanus (POII COO), mpencraBieHHbIX B DenepasbHOM TIoCyIapCTBEHHOM
obpa3oBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus y4eOHOTro Mmpeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3auusx Poccuiickoit ®exepanuu, peagu3yoOIMX
OCHOBHBIE 00pa3oBaTebHBIE MPOIPAMMBbl, ¥ OCHOBHBIX MOJIOKeHUI «CTpareruu pa3BUTHSA
BocnuTanusd B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacmopspkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJOB K pa3paboTKe MNporpaMMbl MO XHUMHH, K ONpPEIEICHHUI0 o0Ien
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U Pa3BUTUS O0YyUarOIIUXCsS CPEACTBAMU yUEOHOro MpeaMera
«Xumus» mas 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYalbHbIE MOJOXKECHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COJIEp)KaHHs, pPE3yIbTaTOB OOydYeHHsS U
TpeOOBaHUl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, [OJy4yaeMO€ BBIIYCKHHKaMU  001eo0pa3oBaTelIbHON
OpraHu3alM, SBISETCd HEOThEMJIEMOM YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepLIAIOIIMM AITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LHEHHOCTEH, MNPUCYIIUX LEJOCTHOM cHucTeMe XHMHUYECKOTo o0pa3oBaHMs. OTH LEHHOCTU
KacaroTCsl TO3HAHUsS 3aKOHOB INPHPOJIbL, (POPMUPOBAHHUS MHPOBO33PEHHSI M OOIIEH KyJbTYphl
YeJIOBEKa, a TaKKe HSKOJOrMYecKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
npupoaHoil cpene. Peannsyercs xumMuueckoe oOpa3zoBaHre 0Oy4arOIIMXCsl HA YPOBHE CPEIHETr0
o0uiero odopazoBaHusi CpeACTBaMH y4eOHOro mpeaMera «XUMHsS», COAEp:KaHUE U MOCTPOEHHUE
KOTOPOTO ONpeAE]eHbl B IpOrpaMMe IO XUMHUHU € Y4YETOM CHEUU(PHUKH HAyKHM XUMHH, €€
3HAa4YeHHUs B MO3HAHUM NMPUPOJIBI U B MAaTEPHAILHOM KHU3HHU OOILIECTBA, a TAKXKe C YI4ETOM O0IIUX
Heneil ¥ MPUHIMIOB, XapaKTEPH3YIOINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO OOIIero
oOpaszoBanus B Poccuiickoit denepanun.

XuMHs Kak 3J€MEHT CHUCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyr poJib B COBPEMEHHOM
LUBWJIM3AMK, B CO3JaHUU HOBOW 0a3bl MaTepHalbHON KyJbTypbl. OHa BHOCHUT CBOMl BKIaja B
(hopMHUpOBaHKE PAIIIOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHHE I[EIOCTHOTO TPEACTaBICHUS
00 OKpy’KarollleM MUpPE KaK O €IMHCTBE MPUPOJbI U YeIOBeKa, KOTopoe (GopMUpYETCsS B XUMUU
Ha OCHOBE IIOHMMAaHHMs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHMs B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOUCTBAMH U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSS C JpPYyrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMOM YacTbI0 MHPOBOM KYJBTYphl, HEOOXOIUMBIM YCJIOBHEM YCHELIHOrO Tpynaa U
KHU3HU KakJoro wieHa obmectBa. CoBpeMEHHash XMMHUs KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJOI'MH HaIpaBlieHa Ha pEeLIeHHE INI00albHBIX MPOOJIeM YCTOHUMBOrO Pa3BUTHUS
YeJIOBEYEeCTBA — CHIPbEBOM, DHEPreTHUYECKOM, NHINEBOH, JKOJOTHYECKOW Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmIMMH WeJSIMH M TIPUHIMIIAMH CPEIHETO OO0IIero oOpa3oBaHUS
conepxanue npeamera «Xumusi» (10—11 kiaccsl, 6a30BbIif YpOBEHb H3Y4€HUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO HA OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYYaIOLIMXCS, HEOOXOTUMYIO MM JUIS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMA,
IPOIOJIKEHNs 00Pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.
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CocraBnsiomuMu  npeaMera «XUMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuUMus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SBJISIFOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMA 3HAHUM M0 HEOPraHUYECKOW XMMHHU (C BKJIIOUEHHEM
3HaHUN M3 O0IIEeH XMMHH) U OpraHMYecKoW XuMuH. PopMHUpOBaHWE JTAaHHOW CHCTEMbI 3HAHUM
OpyU M3YYEHHUHU TMpeaMeTa OOecleyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOToo0pasus
BELIECTB HA OCHOBE OOLINX MOHITHI, 3aKOHOB U TEOPUI XUMUH.

CtpykTypa conepkanus KypcoB — «Opranudeckas xumusi» U «OO01as 1 Heopranuyeckas
XUMH» chopMHpOBaHa B MpOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOJXO0Aa K H3yUEHHUIO
yueOHOro Matepuasia M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHH BEIIECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUECKOM TEOPUH CTPOCHMSI OPraHMYEeCKHX COENMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AIJIEKTPOHHBIX IMPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydyaeMbIX B Kypce BEILIECTBAaX HAlOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB O
CJIO)KHBIX OMOJIOTMUECKH AKTUBHBIX COCIMHEHHWHA. B Kypce OpraHm4eckoil XMMHU TOTYy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0IIEro o0Opa3oBaHHs MEpBOHAYAJIbHBIC
MPEJICTaBICHUS O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yrjioMm 3peHusi B mpeamere «XuMus» 0a30BOTO ypOBHS pPaccMaTpUBACTCS
U3YYECHHbIII Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMsS TEOPETHUECKUM MaTepuail u
(hakToNOrMUecKue CBEJCHUS O BEIIECTBAX U XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XUMHUs» O00ydaroIIUMCS MPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHUE NEPUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUYECKUX W METOAOJIOTUYECKHX ITO3UIHUH,
rIy0XKe TMOHATh HUCTOPUYECKOE H3MEHEHHEe (YHKUMH 3TOro 3akoHa — OT oOoOmiaroieil 1o
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

EnvHas cuctema 3HaHUM O BaXHEHIINX BEIIECTBAaX, UX COCTaBE, CTPOCHUM, CBOMCTBAaX U
IPUMEHEHNH, a TAKKE 0 XMMUUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHUS
nomonHsieTcs B Kypcax 10 w11 KimaccoB aiaeMeHTaMU  COJAEpXKaHUS, HWMEIOIUMU
KyJIbTYPOJIOTHUECKM M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAaHUIO
B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMM, pacKpbIBalOT €€ poyib B IO3HABaTEIbHOU U
NPaKTUYECKOH NeATENIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPHUIIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMHUEH,
KPUTHUECKH OCMBICIMBATh HHPOPMAIMIO U MPUMEHATH €€ N7 MOTMOJIHEHHs 3HAaHUM, pelieHus
MHTEJJIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3aad. B 1enoM conepkanue
y4eOHOTO0 TpeaMeTa « XUMHS» JaHHOTO YPOBHS M3YUYCHHS OPHEHTHPOBAHO Ha (hopMUpOBaHHE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUSI GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTaHMYECKOro MHUpa, 00YCIOBICHHOCTh CBOHCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pElIeHHs NPOTHUBOPEUYUHA MEXKTYy HOBBIMU (aKkTaMU U TEOPETUYECKUMH IPEANOCHIIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH JKOJOTHYECKHX MPOOJIeM, a Takke MpoliemM cOepexeHus
SHEPIreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUAIIOB.

B mnnane pemieHust 3amad  BOCHUTAHUS, PA3BUTHUA M COLMAIU3ALMHM  O0YyYaroIIUXCs
HOPUHATHIE MPOrpaMMON MO XUMHUHM MOAXOAbl K OINPEAEIECHUIO COJEp)KaHUs U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (GOpPMUPOBAHHE YHUBEPCAJIBHBIX yUEOHBIX JIEHCTBUN, MMEIOIIMX
0a30BoOe 3HaUCHUE I PA3TUYHBIX BUIOB JEATEIILHOCTH: peUIeHHs IpobieM, IoUcKa, aHaau3a u



o0paboTkn uH(pOpMaAIMK, HEOOXOAUMBIX JJsi MPUOOPETEHUS ONbITa MNPAKTUYECKOH U
UCCIIEIOBATEIBCKON AATEIBHOCTH, 3aHIMAIOIICH BaKHOE MECTO B TIO3HAHUHM XUMHH.

B mpakTuKke npemnogaBaHus XMMUHU KaKk HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, Tak U
HAa YpOBHE cpenHero obmiero o0Opa3oBaHUS, TMPH  OMNPENEICHUH COJEp:KaTelbHON
XapaKTepUCTUKHM IeJIel H3y4eHUs IpeIMeTa HalpaBI€HHEM MEepBOCTEIIEHHONH 3HAYUMOCTH
TPaJUIIMOHHO Tpu3HAETCa (HOPMUPOBAHME OCHOB XHMHYECKOM HAyKHM Kak OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MIESITEIBbHOCTH 4YelIOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOIUYECKOW TOYKM 3pEHUs TaKoW MOAXOd K
OTIpeIeJICHUIO 1IeIeH U3y4eHus MpeiMeTa SIBIISETCS BIIOJIHE ONPAaBIaHHbIM.

CornacHo JaHHOW TOYKE 3pEHHS IVIABHBIMM LeJSIMHM M3yUYSHHS MpeaMeTa « XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 xi1.) siBASIIOTCS:

* (opMupoBaHHME CHUCTEMbl XHMHUYECKUX 3HAHUN Kak BakHeilIeld cocTaBsiomeit
€CTeCTBEHHO-HAy4YHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKAT KIIIOUEBbIE MOHATHS,
(yHIaMEeHTaIbHBIE 3aKOHBI M TEOPHUH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMJIEHUE C UCTOpUEN UX PA3BUTHUS U CTAHOBJICHHUS;

* (opmHpoBaHUE M pa3BUTHE MPEJCTABICHUM O HAYYHBIX METO/axX MO3HAHMS BELIECTB U
XMMHAYECKHX PEAKINHA, HEOOXOAUMBIX Ul MPUOOPETeHHUs YMEHH OPHEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBICHUI, IMEIOMINX MECTO B MIPUPOJIC, B IPAKTUICCKOM H
MTOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHMH M CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaOJIOJEHUEM U
OOBSICHEHUEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIIOJCHUEM NpaBWil 0e301acHOro
oOpareHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJei U 3a/ay U3y4eHHUs MpeaMeTa B
IporpaMMe 1o XMMHUHU yTOUYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU ITPHUOPUTETAMU
B cHcTeMe cpeaHero oOmiero ooOpaszoBanusi. CeroiHs B TMPENOJaBaHUU XUMHUHU B OObIIei
CTETIEHU OTHAETCA TPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJEepX aHHus OOy4YeHHs,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHMKa 0OIIe00pa30BaTeIbHOM  OpraHu3alluu,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMH, a (YHKIMOHAIBLHOM IPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSMHU aKTHBHOTO TOJIYYEHUS 3HAHUH U MPUMEHEHUS UX B PEAbHOU KU3HM JUIS PELICHHS
NPaKTUYECKHX 3a/1a4.

B cBa3u ¢ oTUM mpu u3yyeHMM TMpeaMeTra «XHUMHs» JOMUHHUpPYIOIIEee 3HayeHHE
NpUOOPETAIOT TaKUE LeJIH U 3aJa4H, KaK:

- ajanTanus OOYyYalOUIMXCS K YCJIOBUSAM JUHAMUYHO DPAa3BUBAIOIIETOCS MUDA,
(hopMHpOBaHHE WHTEIUICKTYAIBHO DPAa3BUTOM JIMYHOCTH, TOTOBOW K €aM0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHUIO TPAMOTHBIX pEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;

- ¢opmHupoBaHHE Yy OOYYAIOUIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUIN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JIJISI PA3IMYHBIX BUIOB JIEATSILHOCTH: PEIICHHUS MpoOeMm,
MOWCKa, aHaimu3a W 00paboTKM HWHGOPMAIMU, HEOOXOMUMBIX I MPUOOpPETEHHUs OIbITa
NEeSATENIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHWMHUH, a TaKkKe ISl OILICHKHU C
MO3UIIMK HKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIMUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpraHMW3M YeJIOBEeKa U MPUPOJHYIO Cpey;

- pa3BUTHE [103HABATEIbHBIX HHTEPECOB, MHTEIIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00ydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHMUS [0 XUMHUU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
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TEXHOJIOTUH JUISI TOMCKA M aHAIN3a y4eOHOH 1 Hay4HO-NOIMYJIAPHON HH(OpMAIIK XUMHUYECKOTO
COJIEp/KaHuUs;

- (opMupoBaHME U pa3BUTHE Yy OOYyYaAIOIIUXCS AaCCOLMATUBHOTO U JIOTHYECKOIO
MBILUICHHUS,  HaONIOAAaTEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOOXOJIMMBI, B YACTHOCTH, NPH IJIAHUPOBAHUH U POBEIEHUN XMMHYECKOTO IKCIIEPUMEHTA;

- BOCMHUTaHME y OOydarommxcs yOeKIEHHOCTH B T'YMaHHCTHYECKOH HalpaBICHHOCTH
XUMHHM, €€ BaXHOM poOIM B  pelIeHWH TJI00albHBIX  MpoOJeM  paloHaIbHOIO
NPUPOJONOIB30BAHNS, MOMOJHEHUS JHEPreTUYECKUX PECYpCOB M COXPAHEHUs MPUPOIHOIO
paBHOBECHUs, OCO3HaHMS HEOOXOIUMOCTH OEpEeKHOTr0 OTHOLICHHS K TPHUPOJE U CBOEMY
3I0POBBIO, a TaK)K€ MPHOOPETEHUS OIBITAa UCIIONB30BAHUS TOIYYECHHBIX 3HAHUN JJISI TIPUHATHS
IPaMOTHBIX PEIICHUN B CUTYaLUsAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yuebHoM mnaHe cpegHero odiiero oopazoBaHus mpeaMer «XuMmus» 0a30BOro ypoBHSA
BXOJMT B COCTaB MpeIMeTHOI 06macTu «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Oo6mee yuncino yacoB B yueOHoM miaHe MOY «HoBOKpBIMCKas IKOIa», OTBEAEHHBIX IS
U3y4YEHUs XMMHHU, Ha 0a30BOM ypOBHE CPEAHEro OOILIero oOpa3oBaHus, COCTaBIseT 68 4acoB: B
10 knmacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heneonio).



COJAEP)KAHUE YYEBHOI'O INIPEJMETA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTuvyeckne 0CHOBbI OPraHU4eCKO XUMHU

[Ipenmer opraHnyeckoi XUMUHU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B MOJTYYCHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoONOKeHUA. CTpyKTypHbIe (OPMYJBI OpPraHMYECKUX BEIIeCTB. [ omomorus,
M30MepHsi. XMMUYECKasl CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIC U KPATHBIE CBSA3H.

[IpencraBnenne o  kjaccupuUKAIMU  OpPraHMYECKUX  BemecTB.  HomeHkmaTypa
OpraHMYECKHUX COEIMHEHUIl (cucreMaruyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIPEICTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOAbl U3YUEHHUS! BEIIECTB M UX MPEBPAILECHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BEILIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe U ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJlIeHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, INOMOJIOTMUECKMH psia. MeTaH u 3TaH — mpocreiiive
NPEICTaBUTENIN aJKaHOB: (U3MYECKHEe W XHMHYECKHE CBOMCTBA (peakuuu 3aMmelleHus u
TOpPEHUS ), HAX0XKICHNE B IPUPOJIE, TOTYUYEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUH psii. DTUIIEH U MPOMWIEH — MPOCTEUIIne
NPEJICTABUTENIA QJIKCHOB: (DM3MUYECKHEe W XUMHUYECKHE CBONCTBa (pPEakIMU THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPU3AlINN ), TOTyYeHHE U IPUMEHEHUE.

Anxanuensl: OytanueH-1,3 u metunOyrtaauen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBoOMcTBA (peakuus noaumepusauun). [lonydeHne CHHTETUUECKOTO KaydyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUH psii. ANCTUICH —
MPOCTEUIINI TPEICTABUTEIb AIKHHOB: COCTAB, CTPOCHHE, (PU3MUYECKHUE M XUMUIECKHUE CBONCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOTyUYEeHUE U IPUMEHEHHE.

Apenbsl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKUE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOIY4YEHHE W NIpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUs), NOyYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMueckas CBA3b MEXAYy YIJIEBOJAOPOJAMH,
NPUHAAJICKAITUMHI K Pa3IMYHBIM KJlaccam.

[IpuponHbie UCTOYHUKH YTAEBOAOPOAOB. [IpupoaHblil Ta3 U monyTHbIe HE(QTAHBIE Ta3bl.
Hedte u e€ mpoucxoxaenue. CrnocoObl mnepepaOOTKM HEPTH: NEPEeroHKa, KPEeKUHT
(TepMuyeckuil, KaTamuTHUECKUii), muponus. [IpoaykTsl nepepaboTku HePTH, X TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN Yyroib ¥ MPOIyKTHI €ro mepepaboTKu.

DKCIEepUMEHTAIbHBIE METOABl U3YUEHUS! BEIIECTB M UX MPEBPAICHUN: O3HAKOMIIEHHUE C
oOpa3uamu MmjiacTMacc, KaydyKoB U pe3uHbl, koyuiekuun «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YIJIEBOJAOPOJOB M TaJOr€HONMPOU3BOJIHBIX, IPOBEACHUE MPAKTUYECKOW PabOThI:
MOJIyYeHUE TUJICHA U U3YUEHUE €rO CBOMCTB.

Pacuérnele 3amaun.



Bbruncnenuss mo ypaBHEHUIO XUMHUECKOW peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKlMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucsiopoacoaep:xamme oprann4eckue coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON M ITAHON: CTpPOeHHE, (U3NYECKHEe U
XMMHUYECKHE CBOWCTBA (peakUUu C aKTMBHBIMH METalIaMH, I'aJIOT€HOBOJIOPO/JAMHU, FOPEHHE),
npuMeHeHne. BogopoiHbie cBS3U MEKIy MOJIEKyJaMu cupToB. JleficTBre MeTaHoIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKA.

MHOroaToOMHbIE CHUPTHI. OTHICHIVIMKOIb W TIHMLEPUH: CTpOeHHe, (u3nyYecKkue u
XMMHUYECKHE CBOMCTBA (B3aMMOJAEHUCTBUE CO ILIEIOYHBIMUA METaJNIaMH, Ka4YECTBEHHAsI peakliys Ha
MHOTOaTOMHBIE cnupThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
STWJICHIJIUKOJIS.

@eHo: CTpOEHHE MOJEKYJbl, (U3NYECKUEe U XUMHUUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penona.

Anpaeruapl U kemowusl. DopManbAeruj, aueTAIbIETH]: CTpoeHHe, (QU3UYecKhe Hu
XMMHUYECKHE CBOMCTBa (peakLMU OKMCIEHHS U BOCCTAHOBJICHMs, KayeCTBEHHBIE DPEaKILUN),
IIOJIyYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHe, PU3NUYEeCKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peakius
TepupUKalMM), MOoNydeHue M mnpuMeHeHue. CreapuHOBas M OJIEMHOBAs KHUCJIOTHI Kak
IPEeJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE IEUCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue sxupoB. buogorudeckas pojb KUPOB.

VYraeBojbl: cocTaB, KilacCU(pUKaLMs yIiIeBoA0B (MOHO-, TU- U ToJrcaxapubl). I roko3a —
OPOCTEHIINNA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumogeictBue c¢ ruapokcuaoM Meau(ll), oxucinenme amMmmaduHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TIIOKO3bI), HAaXOXJICHHE B TPUPOJIE,
npuMeHeHue, Ouonoruyeckas poib. Porocunre3. Ppykro3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnronosa kak npupoassle noauMmepsl. CTpoeHne Kpaxmasa U LEeJUTF0JI03bI.
duznyeckne 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaUeCTBEHHAs PeaKkusi C HOJ0M).

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YECHHsI BELIECTB M MX IPEBPALECHUN: IPOBEICHHE,
HaOJIIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KAayeCTBEHHBIE
peakuuyu OIHOATOMHBIX CHHUPTOB (OKHcIeHHe d3TaHoia okcuaoMm wmemu(ll)), MHOroaToMHBIX
cnupToB (B3auMoaelcTBue muuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerumnoB (okuciieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(Il), B3ammopeiicTBue
Kpaxmaja C HMOAOM), MHpPOBEAECHUE IPaKTHUECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBHI.

Pacuérnele 3amaumn.

Bbruncnenus mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIeCTBA WM MPOAYKTAa PEaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJIHOT'O M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIINH).

A3oTcoziepKalie OpraHn4eckiue CoeIMHEHNUS.

AMUHOKHCIIOTBI Kak aM{@OTepHble OpraHudyeckue coenuHeHus. Pusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha @puMepe IiMLMHA). buonoruuyeckoe 3HaueHue
aMUHOKHCIIOT. [lenTuasl.



benku kak mpupoaHble BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBuuHasi, BTOpUYHAs H
TPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JKOB: THUIPONU3, JCHATYypaIlvs,
Ka4eCTBEHHBIC PEAKIINU Ha OCITKH.

DKcrepuMeHTAIbHbIE METOJIbI U3YYEHHUs BEIIECTB M WX MpeBpalleHHil: HAOMIOJeHUE U
OMKCaHWE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalus OENKOB MpPH HarpeBaHWUU, I[BETHHIC
peakuuu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COETMHEHUSI

OcHOBHbBIE TIOHSITHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUHU, CpPEAHsAs MoyeKynsapHas Macca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — MOJIMMEPU3aIUs U TOJTUKOHICHCAIHSI.

DKcIepuMEeHTaTbHBIE METOJIbI M3YUYCHUS BEIIECTB M WX MPEBPAICHHA: 03HAKOMIICHHE C
oOpa3iamMu NpUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d MPU M3y4YeHUH opranndeckol xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W
MOHSTUMN, SIBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: SIBICHUE, HAy4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCUPHUKAIMI, TIEePUOJAUIHOCTh, HAOIIOJCHUE, HW3MEpPEHHeE,
9KCIEPUMEHT, MOJICITUPOBAHHE.

®uszuka: MaTepusi, JHePTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUIl YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
WX U3MEPEHUSI.

buonorusi: knerka, opranmsMm, Omocdepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMUECKH aKTUBHBIC BEIIEeCTBA (OCIIKH, YTIIEBOIbI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHOJOrHs: MHIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHBIE H KOCMETHYECKHE MPETapaThl, MaTepUabl U3 NCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckne 0OCHOBbI XMMHH

XuMHUecKud 3neMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHas 000JIOUKA.
DHepreTHYecKue YpoBHH, TIOyPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- ameMeHTsl. OcoOeHHOCTH
pacrpeiesieHus SJIEKTPOHOB 0 OPOHTANIAM B aTOMax JJIEMEHTOB IEPBBIX YETHIPEX MEPUOOB.
DnexTpoHHask KOHGUTYpaIHs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuogmueckas cucremMa XuMmuueckux siemeHToB . H.
MenpneneeBa. Csizb nepuoauyeckoro 3akoHa u Ilepuoamueckoil CHUCTEMBI XHMHUYECKHX
anementoB JI. V1. MenzeneeBa ¢ COBPEMEHHOI TeOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XMMHUECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpymnnam U nepuogam. 3HaueHrue NepruoIuYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BelmiecTBa. XWUMHUYECKass CBsI3b. BUIbI XMUMHYECKON CBsI3U (KOBAJICHTHAS
HETIOJSIpHAs. W TIOJISIpHAsl, UOHHAs, MeTajuindeckas). MexaHu3Mmbl 00pa3oBaHMsS KOBAJICHTHOM
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XUMHUYECKON CBsI3U (OOMEHHBIM W JIOHOPHO-aKLENTOpHbII). BogopoaHast cBs3b. BaneHTHOCTb.
DneKTpOOTpULATENbHOCTh. CTENEeHb OKUCIIEHNS. VIOHBI: KATHOHBI U AaHWOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BeUleCTBA. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsTue o aucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBas 101
BEIL[ECTBA B paCTBOPE.

Knaccugpukamus Heopranuueckux coequHeHuidl. HomeHkiaTypa HeOpraHMYecKHX
BEUIECTB. ['eHeTHYecKas CBsA3b HEOPraHMYECKUX BEUIECTB, NPUHAICKAIIUX K Pa3IndHbIM
KJIaCCaM.

Xumuyeckass peakuus. Knaccupukanus XUMHUYECKHX peakUuid B HEOPraHWYEeCKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS! MACChI BEILECTB, 3aKOH COXPAaHEHUsS U NPEBpAILECHUs
SHEPruM NPU XUMHUUYECKUX PEAKLIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEAKIIHU.
Xumunyeckoe paBHoBecHe. DakTOpbl, BIUAIOIIME HA COCTOSIHUE XHUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlarenbe.

Onextponutuyeckas aucconuanus. CuinpHble M cinabble 37eKTpoauTsl. Cpeaa BOIHBIX
pacTBOPOB BELIECTB: KHUCIIAsd, HEUTPaJIbHAs, IIEJIO0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOJBl M3YyYEHHUS BELIECTB M UX IPEBPALLECHUI: JEMOHCTpaLus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB J[. V. MenneneeBay, u3yueHue
MOJIeJIeN KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE M ONHUCAHUE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3yioKEHHE IEPOKCHAA BOJIOPOJAa B MPUCYTCTBUM KaTalu3aTopa,
OIIpEZICIICHUE CPEbl PACTBOPOB BEILECTB C MOMOLIBI0 YHHUBEPCAIBHOTO MHJIUKATOPA, pPEaKLUU
HMOHHOTO0 OOMeHa), MPOBEJIEHHE IMPAKTUYECKOH paboThl «BimsHue pa3nuuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMUYECKON PEAKIIU.

Pacuérnble 3amaumn.

PacyéTsl 10 ypaBHEHHAM XUMHYECKHUX PEAKIHM, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI,
pacu€Tel ¢ UCIIOJIB30BAHUEM TIOHATHUS «MACCOBAs J0JIS BEIIECTBAY.

Heoprannuyeckasi Xumus

Hemeramnel. Ilomoxxenue HemeramioB B Ilepuoanyeckoil CcUCTEME XUMHUYECKHX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUSI aTOMOB. (DU3MUYECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAUIOB (TaJIOTEHOB, Cepbl, a3otra, (ocdopa,
yIIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOJICOIEPKALUX KUCIIOT, BOJOPOIHBIX
COCTMHCHHUI ).

[IpumeHeHNne BaKHENIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. 1lonoxenue metainos B llepuoaudyeckoi cucTeMe XUMUYECKUX 3J1E€MEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢dbuzuveckue coiicTBa MeTauioB. CIlaBbl METAIOB. DJIEKTPOXUMHYCCKUN PsJl HANPSIKESHUN
METAJIJIOB.

XUMHUYECKUE CBOWMCTBA BAXKHEMIIMX METAJUIOB (HATpHUMl, Kalul, KalblMd, MarHuu,
ATIOMUHUM, IUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUMN.

OO6111e criocoObl osryueHus MeTauioB. [IpuMeHene MeTalioB B ObITY U TEXHUKE.

OKCHIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX MPEBPALLEHUI: HU3y4YEHHUE
KOJUIeKIIMH «MeTamisl U CIUIaBbl», OOpa3lloB HEMETAJJIOB, PELICHHE SKCIEPUMEHTAJIbHBIX
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3ama4, HaONIOJICHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX U  JIa0OpaTOPHBIX  OIBITOB
(B3aumoJielicTBHE THUAPOKCHAA ATIOMHUHHS C PAaCTBOpPAMH KHUCJIOT M IIEJ0ouYel, KauyeCTBEHHbIC
peaKIy Ha KaTHOHBI METAJIJIOB).

Pacuérarie 3amaun.

Pacu€Tpl mMaccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00BhEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIIMH BEHIECTB, PacdeThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 1 JKN3Hb

Ponp xumuu B 00ecriedeHUH 3KOJIOTUIECKON, SHEPTeTHIECKON U MHILEBOI Oe30MacHOCTH,
pasButuu MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAX MO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKIHnid.

[IpenacraBnennss o0 OOmMMX HAYYHBIX TMPUHIMIAX POMBIIIICHHOTO TOJYyYCHHS
Ba)XKHEHIIINX BEIIECTB.

YenoBek B MHUpE BELIECTB W MATEPHAIOB: BAKHEHIIME CTPOUTEIbHBIC MAaTEpHUabI,
KOHCTPYKIMOHHBIE MaTepHuajibl, KpPacKu, CTEKJIO, KE€paMHKa, MaTephaibl I 3JIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI00PCHHS.

XuMUs U 30pOBbE YEJIOBEKA: MpPAaBUJIA MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IMPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBOM XMMUHU B TTIOBCETHEBHOM JKHU3HH.

MexnpeameTHbIe CBSI3H.

Peanuzarust MexXnpeIMETHBIX CBS3CH MPU M3YYEHUU OOIIEH W HEOPTraHWYECKOH XMMHUH B
11 xacce ocyuiecTBIsS€TCSA Yepe3 MCIMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHH,
TaK Y MOHATHUH, SABJIAIOLIMUXCA CUCTEMHBIMH JUIA OTIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
IIUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHajus, CHHTE3, KinaccupuKanus, IIEPUOUYHOCTb, HaOIoAcHUE, JKCIIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHHUE, SIBJICHUE.

®dusuka: Marepus, SHEPrus, Macca, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, HOH, M30TOI,
PaaInoaKTUBHOCTb, MOJIEKYJA, SHEPTETHUYECKUN YPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe
COCTOSTHUE BeIecTBa, (PU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kmetka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- W MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIE MIOPOIbI, MTOJIE3HBIE UCKOMIAEMBIE, TOIIIIUBO, PECYPCHI.

TexHomorus: XAMHYECKast MIPOMBILIEHHOCTb, MeTaJUTyprus, MIPOU3BOICTBO
CTPOUTENBHBIX MaTepHUaJIOB, CEIILCKOXO03SMCTBEHHOE MPOU3BOJICTBO, MuIeBas
MPOMBIIIUICHHOCTh, (DapMalleBTUYECKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETUYECKHUX
MpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OOYy4aroIIMMUCS
OporpaMM CpeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meTroanueckoii OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IPOrpaMM CpeHEro o0IIero o0pa3oBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIM OIXO.

B coorBeTcTBUM € CUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeaMeTa «XHMHUS» Ha YpOBHE CpEIHEro ooOmero oOpa3oBaHHA
BbIJIEJICHBI CJIETYIOIINE COCTABIISAIOINE!

OCO3HaHUE OOYYAIOIIMMHCS POCCUHUCKONW TPaKTAHCKOHW HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4KMe MOTUBAIMU K 00yUYEHHIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCsl PYKOBOJCTBOBAaThCS B CBOCH AEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3oBaHus;

HaJIM4YMe TPABOCO3HAHUS SKOJOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD JKU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMera «XHUMMsD» JOCTUTAIOTCS B E€AUHCTBE
y4eOHOM M  BOCIUTATENIbHOM JE€ATEIBHOCTH B COOTBETCTBUUM C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH U HACAIaMU  POCCUHCKOTO
IpaXXJJaHCKOro O0OlIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU UM NpPaBUIAMU MOBEJICHMS,
CHOCOOCTBYIOLIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPABCTBEHHOT'O CTaHOBJICHUS
JMYHOCTH 00YYarOIIUXCsl.

JIMYHOCTHBIE PE3YJbTAThl OCBOCHHUS NpeaMeTa «XHUMUS» OTPaXaroT CHOPMHPOBAHHOCTh
ONbITa IIO3HABATENBHOM M MPAKTHUYECKOW JESITEeIbHOCTH OOydYaloUIMXCsi M0 pealu3aluu
MIPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHUS:

OCO3HaHMA 00YYaIOLUMKCA CBOMX KOHCTUTYLIMOHHBIX NPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY W IPaBOMNOPSAKY;

IIPEJCTaBICHUsS. O COLUAIBHBIX HOpPMax M IPaBWJIaX MEKIMYHOCTHBIX OTHOLIEHMH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U [T03HABATENbHBIX 33/1a4, BHIIOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI IPYTHX
IIPU aHAJIM3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEJUI0 OTE€YECTBEHHOMU
XMMMUY;
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YBa)KEHHUsSI K IpoIeccy TBOpYECTBa B OOJIACTH TEOPHM M IMPAKTHUYECKOTO HMPUMEHEHHs
XMMHH, OCO3HAHUSI TOTO, YTO JOCTIDKEHHS] HAyKH €CTh Pe3yNbTaT JUTMTENbHBIX HaOJIOIEHUH,
KPOTIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSTHHOTO TPY/a YIEHBIX U IPAKTHKOB,;

UHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHau3e
UH(POPMALIUH O TIEPEIOBBIX JOCTHXKEHUSIX COBPEMEHHOM O0T€UECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
INPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TIOBEJCHHE M IIOCTYNKH CBOMX TOBApUIICH C MO3WIHA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCJIEICTBUN ITHX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMaHMUA LEHHOCTEW 3J0pOBOTO M 0Oe30macHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3NIECKOMY U TICHXHUECKOMY 3/I0POBBIO;

coOnrofeHus MpaBuJl OE30MACHOTO OOpalleHUs] ¢ BEUIECTBAMH B OBITY, MMOBCEAHEBHOMN
KHU3HHU U B TPYJIOBOH J1€ATEILHOCTH;

NOHMMAaHMA IEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO 0€3011acHOTO
TIOBEJICHHS B CUTYAIIHSX, YTPOXKAFOIINX 3I0OPOBBIO U )KU3HHU JIFOICH;

OCO3HAHHUS MOCIEJCTBUI M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTpeOICHUS aIKOTOoJIs,
HapKOTHKOB, KypeHHUs);

5) TpynoBoro BocnuTaHusi:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JEATEIbHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUIAX JACSTEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE€ B PpELICHUM NPAKTUYECKUX 337a4 COLHUAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

MHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQEecCHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIIOJSM TpyZa U pe3ysibTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAJIbHOH TPAaeKTOPHUH OOpa3OBaHMS,
Oyaymielt mpodeccuy U peanu3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TrMYeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKHU 11€JIECO00Pa3HOT0 OTHOILEHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3eMiIIe;

MOHUMAaHHUS TJI00ATLHOTO XapakTepa SKOJIOTHYECKUX MpoOieM, BIMSHHS 3KOHOMHUYECKHX
MIPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN CPEIbL;

0CO3HaHMS HEOOXOIUMOCTH MCIOJIB30BAHUS TOCTHIKEHUN XUMHHM JJISl PEIICHHUs] BOIIPOCOB
paLMOHAIBLHOTO IPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCSIIMX BPEd OKPYXKAIOIIEH NPUPOIHOU Cpene,
yMEHHsI TPOTHO3UPOBATh HEOIAroNnpusTHBIE HKOJOTMUYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATD UX;

HAJIMYMS PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOH KyJIbTYphI, OIBITA
NESATEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCSI HUMHU B
M03HAaBaTENIbHOM, KOMMYHUKATUBHOMN M COLIMATbHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHUBOCTOATH HJICOJIOTHH XeMOo(poOuH;

12



7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH;

NOHUMaHHS CHeNUPUKH XHUMHHA KaKk HayKH, OCO3HaHHs €€ poilu B (OPMHPOBAHUU
paIMOHaIBFHOTO HAYYHOTO MBINUICHHS, CO3/IaHUHU 1IETIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUPE KaK O CAWHCTBEC HNPHUPOALI W UYCJIIOBCKA, B NO3HAHUW MNMPHUPOAHBIX 3aKOHOM€pHOCT€ﬁ )51
pelieHny mpodiieM COXpaHEeHUs IPUPOJAHOIO PABHOBECHS;

yOexKIEHHOCTH B 0CO0OW 3HAYUMOCTH XWMHUH ISl COBPEMEHHOW NWBWIM3AIMU: B €€
T'YMaHHUCTUYECKOW HAIPAaBJICHHOCTH M BAXKHON PO B CO3/aHUU HOBOW 0aszbl MaTepuaIbHOU
KYJbTYpbI, PELIEHUH [JI00ATBHBIX IPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKOM, TMHUIICBOM M OKOJIOTHMYECKON OC30MacHOCTH, B PA3BUTHH MEIUIUHBI,
00ECTICYCHUN YCIIOBHUI YCIIECIIHOTO TPYy/ia M 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIOTO YJICHA
00111eCTBA;

eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH: MNOHUMAaHuA CYHOIHOCTH MCTOJOB IIO3HAHMUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAyKax, CIIOCOOHOCTH MCIIOIB30BATh MOoJIy4a€MbIC 3HAHUA IJIA
aHaM3a U OOBSCHECHHUS SIBIICHUH OKPYXKAIOMIETO0 MHUpa M MPOMCXOSAIINX B HEM H3MEHEHHIA,
yMEHHsI IeJaTh 000CHOBaHHbBIE 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TIEJIBIO MTOJTYYCHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIh30BaTh XUMHUYCCKUE 3HAHUS JUISl PEIICHUS TIPOoOIeM
B pEaIbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENbCKON AeSITENbHOCTH;

TOTOBHOCTH HM CIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO U CcaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAaHUH 110 XHMHUM B COOTBETCTBHH C JKU3HEHHBLIMU
MOTPEOHOCTSIMHU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuyHbIXx chepax mnpodeccuoHaIbHON
ACATCIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOCHMSI y4eOHOro mpeaMera «XUMHUS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYUYAIOMIMXCS MEXKIAUCHUIUIMHAPHBIC
(MexrpeIMeTHbIE) O0LIeHaYYHbIE TOHSTHS, OTPaXKaroIINe LEI0CTHOCTh HAyUYHOUM KapTHHBI MUpa
U crerupuKy METOI0B O3HAHMSI, UCTIOIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
JHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHbId (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUs, HCCIIEI0OBAHNE, HAOIIOICHUE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAJILHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeNnbHBIE, KOMMYHUKATUBHEIE,
perynstuBHbIe), obecrneunBaronue (GopMupoBaHue (GYHKIMOHAIBLHONM TPaMOTHOCTH |
COLIMATIbHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOyYaIOMmIUXCSl  HCIONBh30BaTh  OCBOEHHBIC  MEXIMCIMILTUHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHblE Yy4eOHBbIE JICHCTBHS B I0O3HABATEIBHOW U
COIMAJIbHOW MPAKTHUKE.

MertanpeaMeTHble PEe3yNbTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCATbHBIMU YUEOHBIMU
IMMO3HAaBaTCIbHBIMH, KOMMYHUKATUBHLIMHU U PCTYJIATUBHBIMHA HeﬁCTBHHMH.

OByaeHNe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH I€HCTBUSIMU:

1) 6a30Bble JJOruYecKue AecTBUS:
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CaMOCTOSITENILHO  (hOPMYJIMPOBATh M aAKTyaJIM3MpPOBaTh NPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpPE/ICIIATh IEIM JIEeATEIBHOCTH, 3ajaBas TMapaMeTphl W KPUTEPHH WX JIOCTHIKCHHS,
COOTHOCHUTH PE3YJbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LETSMU;

UCTIONB30BaTh MPU OCBOCHUHM 3HAHWNM TPHUEMBI JIOTUYECKOTO MBINUICHUS — BBIACIATH
XapaKTepHbIe TIPU3HAKK TOHATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIHE MOHITHS TSI OOBbSICHEHUS OT/ICBHBIX (DAKTOB M SBIICHUIA;

BbIOMpATh OCHOBAHMSI U KPUTEPUH I KIIacCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHABIMBATh MPUUYUHHO-CJIEICTBEHHBIEC CBS3U MEXK/Y N3Y4aeMbIMU SBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIyKTUBHBIC, JCIyKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTIOUEHUS;

NPUMEHSATH B MPOLIECCE MO3HAHUS, UCTOIB3YEMbIE B XUMHH CUMBOJINYECKUE (3HAKOBHIC)
MOJIEJIH, TIPEOOPa30BBIBATH MO/ICIBHBIE TIPEJCTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) DJIEMEHTA,
XUMHYecKkass (OpMyJia, YpaBHCHHE XHMHUYCCKOH pEakIMu — TMPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, NPUMEHATHh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBTICHUS XapPaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.

2) 6a3oBbIe UCCIeA0BaTEIbCKUE e CTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHMSI BEIIECTB M XUMHUICCKUX PCAKITUI;

dbopMynupoBaTh LETM M 33JaYd  HUCCIIEJOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut GOPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHS YUCHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IaTh 32 XOJIOM IIpoIecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3ylnbTaT, (GopMyaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIhTaTOB UCCIICIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON MCCIICIOBATEILCKOW M TPOEKTHOW JIESITEIIbHOCTH,
MPOSIBIISITh CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOHCKY METOAOB pEeIIeHUs
MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUSI.

3) padoTa ¢ unopmaumeii:

OPUEHTHPOBATHCS B PpA3IUYHBIX HCTOYHUKAX HHpopMmanuu (Hay4HO-HOMYJISIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHWs, CIpPaBOYHbIE T™ocoOus, pecypcbl HMHTepHeTa),
AHATM3UPOBATh HWH(MOPMAILMIO PA3IUYHBIX BHUIOB W (OPM TPEICTaBICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

(¢hopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHbIe METOAbl MpHU IOUCKE U OTOOpe
uHbOpMaIu, HEOOXOAUMOH JIJIs BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOPETATh OMBIT KUCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUI H
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIBHYIO (hOpMY TpencTaBieHrus HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

WCIIONIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpPEIACTBA NpU paboTe C XHUMHUYECKOM
uHpOpMAITMEH: TPUMEHATh MEXKIPEAMETHbIC ((U3MYeCKHe W MaTeMaTHYeCKHE) 3HaKh |
CUMBOJIBI, (hOopMyIIbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIB30BaTh U MPeoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIATHOCTH.

OBi1ajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:
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3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMbl B XO/€ AHAJora W/WIH JUCKYCCHH,
BbICKA3bIBaTh HICHU, q)OpMYJIHpOBaTL CBOH HpeIIJIO)KCHI/ISI OTHOCHUTECIBHO BBIITOJIHCHU S
MPETIOKEHHOM 3a/1a4H;

BBICTYNATh C MpE3CHTAIMeH pe3yJbTaTOB IMO3HABATEIBHOM JCATEIHHOCTH, TOJYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIIIOJIHEHUM XUMHUYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOW padOThl TO HCCICIOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa U (POpMyIHpOBaThH BHIBOJABI MO pe3yJibTaTaM MPOBEIEHHBIX
WCCJICIOBAHMM MyTEM COTJIACOBAHUS MTO3HITHI B X0JIe 00CYKICHH 1 0OMEHAa MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMYU PeryJsiITHBHBIMU JAeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh U OCYILIECTBISATH CBOKO IMO3HABATEIBHYIO NEATEIBHOCTD,
ompenensis €€ el W 3aJadd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeaiaraéMblii alfTOPUTM JCHCTBUN TIPU BBIMOJHEHUN yYE€OHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOUpaTh Hanbosee A(HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YyYETOM TMOyYeHHUs HOBBIX 3HAHUHN O
BCIICCTBAX U XUMHNUYCCKHUX peaKL[I/ISIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOCH JACATEIHPHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHBIE pe3ysbTaThl OCBOCHUA Kypca «OpraHudeckasi XuMuUs OTpaXaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XWMUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XHMHUH B TIO3HAHUM SIBJICHUH MPHPOIBI, B (HOPMUPOBAHHUU
MBILIUIEHUSI ¥ KyJbTYpbl JINYHOCTH, €€ (DYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOMUMOH Jis
pelIeHusT NPaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;

BIIAQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrarOLIUe
HOHATHUS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas 000J104Ka aTOMa, MOJIEKYJla, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCT, XUMHUECKasi CBs3b, CTPYKTypHass ¢opmyna (pa3BépHyTas H
COKpaliéHHasl), MOJIb, MOJSpHAs Macca, MOJAPHBIA 00BEM, YITICPOIHBIA  CKEJeT,
(yHKIMOHANBHAST TPYIIA, PaJWKal, HU30MEpHs, W30Mephbl, TOMOJOTHYECKUN psiJl, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKAIINe COCANHEHHUS, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHNUS); TEOPUU U 3aKOHBI (TEOpUS] CTPOESHUS! OPTaHUYECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH;, MHUPOBO33PDEHUECKHE 3HAHHUs, JIEKAIIUE B OCHOBE INOHMMAaHUS
MPUYUHHOCTHU M CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTHYECKUE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOJIb30BAHNHU BaKHEHIINX OPraHNYECKUX BELECTB B OBITY
U IIPAKTUYECKOH ACATENBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIISATH XapaKTEepPHbIE MPU3HAKH MOHATHH, yCTaHABINBAThH
HX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS P ONIMCAHUU COCTaBa, CTPOCHHUS U
IIPEBPALICHUN OpraHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUECKYI0 CHUMBOJHKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOM) (GOPMYIT OPraHUYECKUX BEIIECTB
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U ypaBHEHUU XMUMHUYECKUX PEaKLWW, U3rOTaBIUBATh MOJEIM MOJIEKYJ OPIaHMYECKUX BEIIECTB
JUISL WJUTIOCTPALIMM UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIIICKHOCTh U3yUYEHHBIX OpPraHUYECKUX
BEIIECTB IO HX COCTaBy U CTPOCHUIO K OMNPEIeNIEHHOMY KIacCy/Tpymnie COeAMHEeHUN
(YyrneBogopoabl, KUCIOPOJ W  a30TCOJEp)KAalllie  COEAMHEHHs, BBICOKOMOJEKYJISIPHBIE
COEIMHEHMs), JaBaThb UM Ha3BaHMs Mo cucrematnueckod HoMeHknatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIbHBIE HAa3BAaHUS OTAEIBHBIX OPraHWYECKUX BEUIECTB (ITHUJIEH, MPOIMUJIEH,
alleTUJICH, STWICHIJIUKOJb, TIUIEpUH, (QeHoid, GopManbAerui, aleTaabAerui, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TIIOK03a, (QPYyKTO3a,
Kpaxma, leJUTI0103a, TIUIKH);

c(OpPMUPOBAHHOCTh YMEHHMS OINPEAEATh BHUJbl XUMHUYECKOM CBS3M B OpraHMYECKHX
COeIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OPTraHUYECKHX
BemiectB A. M. BytiepoBa st 00bsSICHEHUST 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKUE CBOMCTBA TUIMMYHBIX MPEACTABUTENEH PA3IMUHbBIX KJIACCOB OPIraHMYECKUX BEIECTB
(Meran, JTaH, STWICH, MNPONWJICH, aneTWwieH, Oyramuen-1,3, metwiOyramuen-1,3, OeH3ou,
METaHOJ, ATaHOJ, ATUJIECHIJIMKO/b, TJIMUEPUH, (EHOJ, aleTalbIeru]l, MypaBbiUHasl U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, NeJUI003a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUU C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (HhOpMyIT;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTEepU30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBIPhS
(HedTh, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX TEPEpadOTKH M MPAKTHUYECKOE MPUMEHEHUE
HPOIYKTOB NEPepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOAWTH BBIYUCICHUS [0 XUMHUYCCKUM YypaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOIO BEILIECTBA WM MPOAYKTa pEaKUUU MO HU3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(hOpMUPOBAHHOCTh YMEHHI BJIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOIO
MO3HAHUS, WCIOJIb3YEeMbIX B XHMHUM TMPU HM3YYCHHH BEUIECTB M XHUMHUYECKUX SBICHUU
(HabmofieHre, W3MEpeHHe, OKCIEPUMEHT, MOICITUPOBAHNE), HWCIOIH30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS [Tl IPUHATHS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAllUsIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIIONATh MPaBUiIa TMOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKUHUSMU IO BBHIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBINIOJHATh XUMHUYECKUNA HKCIEPUMEHT
(mpeBpalieHuss OPraHUYeCKUX BEIIECTB MPU HATPEBAHUU, MONyUYCHUE STUICHA U M3yYEHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEIIECTB, JEHaTypauus OEIKoB Mpu
HarpeBaHuy, IIBETHbIE PEaKIMN OEIKOB) B COOTBETCTBUU C IMPaBUJIAMU TEXHUKH 0€30MacHOCTU
npu OOpallleHUuH C BEIIeCTBaMU U JIa0OpaTOPHBIM O0OPYIOBAHUEM, MPEICTABISTH PE3YIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amuch YpaBHEHHN COOTBETCTBYIOIIMX PEAKIUN U
(hopMyIHpPOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(OpMAIHUIO,
MOJTy4yaeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil undopmarnmu, UHTEpHET U ApYyTUX);
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c(OPMHPOBAHHOCTh YMEHHMH COONIOJAaTh TpaBWiIa SKOJOTHYECKH IIe1eco00pa3Horo
NOBEJICHUS B OBITY W TPYJOBOH JEATENPHOCTH B LEJISIX COXPAHEHHS CBOETO 3JI0POBBS U
OKPY’KaroIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTh BO3JEHCTBHS HA YKUBBIC OpraHU3MBbI
ONpEACIEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMas cMbica mnokaszarens [I/JIK, moscHate Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JEHCTBUSA HA OPraHU3M
YEIJIOBEKA;

Uit 00y4YarolUXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE HPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METO/IaX MTO3HAHUS BEIECTB U XMMUYECKHX SIBICHUIL;

JUIs  CJeNbIX W CAa0OBHIAMIMX OOYyYaroIMXCA: YMEHHME HCIOIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMmy obo3zHauenuit JI. bpaits ans 3anucu XuMu4eckux Gpopmyir.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmass W HEOopraHuyecKas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XHUMHYECKOM COCTABJISIIOIIEH €CTeCTBEHHO-
HAyYHOM KapTHUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBICHUNA TPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYIbTYpPhl JHYHOCTH, €€ (YyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOW st
pelIeHHusT TPAKTUYECKHX 3a7]ad W DJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3/I0pOBBIO U IPUPOJIHOI cpee;

BJIAQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATraroIINe
NOHATUSA (XUMUYECKUH STIEMEHT, aTOM, H30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIeKYyJla, MOJb, MOJSIpHBIH 0O0BEM, BaJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XUMHYECKas CBi3b (KOBAJICHTHAsl, HOHHAS, MeETaJuIMuecKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasi  pelETKa, TUIIBl XWMHYECKHMX  PEaklMil, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMALNS, OKHCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOM  peaklMH, XHUMHUYECKOE paBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON Jauccolmanuu, nepuoauyeckui 3axkoH JI. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHMS W INPEBPALICHUS 3HEPIUU MPU XUMUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMMHUYECKUX SIBIICHHH,
(hakTONOrMUeCcKUe CBEJIEHUSI O CBOMCTBAX, COCTaBE, MOJyYEHUU U O€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKOM IESTEIBHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUI BBIABISATH XapaKTEePHbIE MPU3HAKK MOHSATHI, yCTaHABINBAThH
UX B3aUMOCBS3b, WCIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUH HEOPTaHUYECKHUX
BEILIECTB U UX IPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIH30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISl COCTABIICHUS
(dbopMyn BemIeCTB M ypaBHEHWH XHMHUYECKUX PEaKIUd, CHUCTEMAaTHYECKYI0 HOMEHKIATYpYy
(IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX HEOPTaHMYECKUX BELIECTB (yrapHbid ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETaléHas W3BECTh, MUTHEBAs COJA, MUPHUT U
JApyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMpPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
3JIEMEHTOB B COEAMHEHUSAX PA3TMUYHOIO COCTABA, BUJI XUMUYECKOU CBSI3U (KOBAJIEHTHAsI, HOHHAS,
MeTaJuIhuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAJUIMUYECKOU PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJIHBIX

pacTBOpax HCOPraHMICCKUX COGI[I/IHeHI/II‘/JI;
17



c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHMUECKUX BEIICCTB
10 WX COCTaBY K OMpeAeIEHHOMY KIIACCY/TPYIIe COSTUHEHUH (TIPOCTHIC BEIIECTBA — METAJUIBI U
HEMETAaJUIbl, OKCH/IbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THIAPOKCHUIBI, COJIHN);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaThb CMBICT Tepuoandeckoro 3akoHa J[. U.
MenzgeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
POTHOCTUYECKYIO (PYHKIINH;

chOpMUPOBAHHOCTh YMEHHUW  XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX A1eMeHTOB 1—4 nepruoaos Ileproauyeckoit cucteMbl XUMHUECKUX 37eMeHTOB /1. 1.
MenzeneeBa, HUCHONB3Ysl MOHATHS «S-, p-, d-DIIEKTPOHHBIE OPOUTANNY, «IHEPrEeTHUECKUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XHMHYECKHUX DJJIEMEHTOB WM WX
COEMHEHMI Mo nepuoAaM U rpynnam [lepuoanyueckoil cucTeMbl XUMUYECKUX AeMeHToB [, U.
MeHnpeneena;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XUMHYECKUE
CBOMCTBa HEOPraHMYECKHUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKIy HEOPraHWYECKHMMH BEIIeCTBAMH C IIOMOINBIO YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IunIHBIM
npu3HaKaM (YUCIy W COCTaBy pEarupyroluxX BEIIECTB, TEIIOBOMY J3(PQEKTy peakiuu,
M3MEHEHUIO CTETICHEW OKUCIICHUS PJIEMEHTOB, OOPaTUMOCTH PEAKITUH, YUACTHIO KaTaIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS PEaKUUi pa3IU4HbIX THIOB, MOJHBIE
U COKpaIlEHHBbIC YPAaBHEHUS PEaKIU MOHHOTO OOMEHA, YUHMTHIBAsI YCIIOBUS, IPU KOTOPHIX 3TH
peakiu UayT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMM TNPOBOAUTH PEAKIIMU, TOATBEPKIAIOIMINE KAYSCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HAaBaThb ONBITHBIM NYTEM HOHBI,
NPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH pPACKPBIBATh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKIii TOCPECTBOM COCTABIICHHSI SJIEKTPOHHOTO OallaHCca dTUX PEaKIIHil;

c(OpMHUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3IuuHbIX (DaKTOPOB; XapakTep CMEIICHHs XWMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHelIHero Bo3aelcTBus (mpunuun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMUUYECKHE TMPOIECCHI, JIeKAIUE B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYeHUs CEPHOU KHCIOTHI, aMMHaKa, a Takke chopMHUpOBaHHOCTH
NpeICTaBiIeHU 00 OOIIMX HAYYHBIX MPUHILHUIAX M KOJOTHYECKHX MPOOIeMax XHUMHYECKOTO
MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHMM TIPOBOJUTH BBIYUCIICHHS C WCIIOJIH30BAHUEM TIOHSTHS
«MaccoBasi [0l BEIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUI Ta30B MpPU XUMHYECKHX
peaKIusax, Macchl BEIIeCTBa WM 00BhEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOro 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MACChl BEILIECTB, IPEBPAIICHUS U COXPAaHEHUS YHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHUI COOJIIOAATH MpaBUjIa MOJIb30BAHMUS XUMHUYECKON MOCYA0U U
1ab0opaToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSIMH IO BBIITOJIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKHM HSKCHEPUMEHT
(paznokeHue MepoKcHJIa BOAOpPOJAa B MPHUCYTCTBUU KaTajau3aTopa, OIpeleseHHe Cpeibl
pPacTBOPOB BEIECTB C IMOMOIIBI0 YHUBEPCATHHOTO UHAMKATOPA, BIUSHUE PA3TUYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKlMd, peakiMhu HOHHOTO OOMEHAa, Ka4yeCTBCHHBIC PEaKIMH Ha
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cynb(baT-, Kap6OHaT- " XJIOpUA-aHUOHbI, HAa KaTUOH aMMOHH, PCIICHHUC SKCIICPUMCHTAJILHBIX
3agady II0 TEMaM «MeTamey | «HGMCTaHJH)I») B COOTBCTCTBHU C IIpaBUJIaMHU TCXHHUKU
0e30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, MPEACTABIATh
pe3yNbTaThl XMMHUYECKOTo SKCHEepHMEHTa B (hopme 3ammch ypaBHEHHH COOTBETCTBYIOIIHX
peaxiuii 1 GopMyIHPOBaThH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUECKYIO HH(POPMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MAacCcOBOM KOMMyHHKanuu, MHTepHeT u
APYTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COONIOJAaTh TMpaBWiIa SKOJOTMYECKH IIeecoo0pa3Horo
IIOBCACHHUA B GBITy n prHOBOﬁ ACATCIBHOCTH B HECIIX COXPAaHCHUSA CBOCTO 3A0POBbBIA U
OKpY’Kalollel MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHSI Ha JKUBBIC OPraHU3MBI
OIpeIeTIEHHBIX BELIECTB, MOHMMast cMbIca mokasarens [1JIK, moscHATh Ha mpuMepax CIoCOObI
YMEHBUICHHUS U NPeIOTBPAILEHHU UX BPEAHOTO BO3ICHCTBUS HA OpPraHU3M YeJIOBEKa;

JJIsL O6y‘-IaIOH.[I/IXC$I C OIpaHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IIPUMCHATH
3HAHHS 00 OCHOBHBIX AOCTYIHBIX METOJAaX IMMO3HAHHA BCIICCTB U XUMHUYCCKUX HBJ'ICHI/II\/'I;

JUISL CIETMbIX W CIA0OBHIAIIMX OOYYAIOUIMXCS: YMEHHE HCIOIb30BaTh peibedHo-
TOUYECUHYIO cucTeMy obo3Hauenuit JI. bpaiisa ans 3anucu xuMudeckux Gpopmyi.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeIbHOI NPOrpPamMMbl CpelHero 001ero 00pa3oBaHus

1

TeopeTqucm/Ie OCHOBBI OpFaHquCKOfI XHUMHUHU

1.1

ChopMupOBaHHOCTh MPEJCTABICHUM O XUMHUYECKOW COCTaBJISIOIIEH
€CTECTBEHHOHAYYHON KapTHUHBI MHpPA, POJIM XUMHH B TO3HAHUH SIBICHUN
npupoasl, B (OPMHUPOBAHWUM MBIIUICHUS M KYJIBTYPbl JIMYHOCTH, €€
(YHKIMOHATBHOH ~ I'PaMOTHOCTH,  HEOOXOTUMOW Ui peIIeHUs
MPAKTUYECKUX 3aJa4 M SKOJOIMYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0POBBIO U IPUPOIHOM cpejie

1.2

Brnanenue cucteModl < XMMHMUYECKMX 3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATrAF0IINE MTOHSATHSA (Monexkyna, BAJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTD, CTEIIEHb OKHCIEHUS, XUMHUECKasl CBA3b, MOJIb,
MOJISIpHAsE ~ Macca,  MOJSIpHBIE ~ 00BEM,  YIJIEpOAHBIA  CKeJer,
(byHKIIMOHABHAS rpymmna, paaukan, H30Mepus, H30MEpBHI,
TOMOJIOTUYECKUM  psll, TOMOJIOTH, YIJIEBOJOPOABL, KHUCIOPOA- H
a30TCOJEpKAIIME COEAMHEHUs, OHOJOTMYECKH AaKTHUBHBIE BEILECTBA
(yrieBommbl, KUpPBI, OCNKH), MOHOMEp, IOJHUMEP, CTPYKTypHOE 3BEHO,
BBICOKOMOJIGKYJISIPHBIE ~ COCIUHEHMS); TEOPUHM U 3aKOHBI  (TeopHs
XUMUYECKOTO CTpPOCHMsI opraHudeckux BemectB A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJHMYECKUI S3BIK XUMHH, (DaKTOIOTHYECKHE
CBEIGHUS O CBOICTBax, coCTaBe, NOJIYYEHHUH U  OE30MacCHOM
WCIIOJIb30BAaHUU Ba)KHEHIIIMX HEOPTaHUUECKUX U OPTaHMYECKUX BEIIECTB B

OBITY U IPAKTHYECKOH 1eATEIbHOCTH YeJIOBEeKa

1.3

ChopmupoBaHHOCTH YMEHUH BBISBIATH XapaKTepHbIe MPU3HAKH MOHIATUH,
yCTaHaBIMBaTh MX B3aMMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE
NOHATHSI TP  ONUCAHUM  COCTaBa, CTPOEHUS U  IMpEeBpallleHui

OpTraHUYCCKUX COE€JUHECHUI

1.4

C(l)OpMI/IpOBaHHOCTb YMCHI/Iﬁ HCIOJIb30BATh XUMHNYCCKYIO CUMBOJIMKY IJIA
COCTAaBJICHUS ~ MOJICKYJSIPHBIX M CTPYKTYpHBIX  (pa3BEpHYTOH,
COKpaméHHoOW) ¢GOopMya  OpPraHMYeCKHX BEIIECTB M  ypaBHEHUU
XUMHUYCCKUX peaKHHfI, H3TrOoTaBJIMBAaTb MOACIU MOJICKYJI OPraHUYCCKHX

BCHICCTB I MWIIFOCTpalMU KX XHUMHWYCCKOIO W IMPOCTPAHCTBECHHOI'O
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CTPOCHHUS

L.5

CdopmupoBaHHOCTH YMEHHH yCTaHaBIMBATh MIPUHA]JIEKHOCTD
W3YUYEHHBIX OPTaHMYECKUX BEHIECTB IO HMX COCTaBy U CTPOCHHUIO K
onpeneaéHHOMY Kiaccy (Tpynne) coeAMHeHUH (YyriaeBoA0pOIbl, KUCIOPOI
U a30TCOJEpKaINe COCAMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHHS),

JaBaTh UM Ha3BaHUS 1Mo cuctemMatndeckoi HomeHkiatype (IUPAC)

L.5

ChopmupoBaHHOCTE YMEHHS OINPEAENSATh BUIbl XUMHYECKOW CBSA3M B

OpPraHMYECKUX COEAMHEHUAX (OAUHAPHBIE U KPATHBIE)

1.6

ChopmupoBaHHOCTH YMEHHUSI MPUMEHSTH: MOJOXKEHUS TECOPUU CTPOCHUS
oprannveckux BemniecTB A.M. BytnepoBa st 0oObsCHEHHs] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS] MAacCChl

BCIICCTB

VYT1eBo1opobI. Kucnopoaconepxariye u a30TCOepIKaIUe

OpPraHn4CCKuC COCANMHCHUA. BLICOKOMOJ'ICKy.]'ISIpHBIe COCIUHCHMUA

2.1

ChopmupoBaHHOCT, YMEHUl TPUBOAUTH TpPUBHUATIbHBIC Ha3BaHUS
OTJIENbHBIX OPraHUYECKHX BEMIECTB (ITHJICH, NPOIMMJICH, AaIlleTHIICH,
STUJICHTJIMKONb, TIULEpUH, ¢eHon, GopManbaerua, areTalbIeTusl,
MypaBbHHAs KHUCJIOTA, YKCyCHasi KHCIOTa, OJICMHOBash  KHUCJIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmal, [eJUTII03a,

TJIMIIHH)

2.2

ChopmupoBaHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHHUE,
¢u3MYecKkne W XUMHUYECKHE CBOMCTBA THITMYHBIX IIPEICTABUTEICH
pPa3IUYHBIX KJIACCOB OPTraHWYECKUX BemeCTB (METaH, 3TaH, J3TUJICH,
MpoNuJeH, ameTtuneH, OyraaueH-1,3, wmerwnOyraguen-1,3, OeHzomn,
METaHOJI, 3TAHOJ, OSTHJICHIJIMKOJb, TIUIEPHH, (DEHOJN, aleTalbIery,
MypaBbHHAsS W YKCYCHas KHCIIOTBI, TJIFOKO3a, Kpaxmall, IIeJUTF0JI03a,

aMUHOYKCYCHasl KHCJIOTa)

23

CpopMHUPOBAaHHOCTh YMEHHS HWJUTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXK1Y TUITUYHBIMU MPEICTABUTEISMH PA3JIUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB YPAaBHEHUSMHU COOTBETCTBYIOLIMX XUMHUYECKUX pPEaKLUN C

HCIIOJIb30BaHUEM CTPYKTYPHBIX (hopMyII

24

CdopmupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOAHOTO CHIPbs (HE(PTh, MPUPOIHBIN Ta3, yTrojb), CIOCOOBI HX

nepepabOTKH U MPAKTHUECKOE TPUMEHEHHE TIPOTYKTOB MepepadoTKu

XUMHUA U KU3Hb. PacuéThl

3.1

CpopMUpPOBAaHHOCTh yMEHUHN BIAJETh CHUCTEMON 3HAHMK 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IO3HAHUA, UCHOJB3YCMbBIX B XUMHU IPU HU3YUYCHHUU
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BEIIECTB M  XUMHUYECKUX  SBICHUW  (HAOMIOIEHHME, HW3MEpPEHHE,
SKCIEPUMEHT, MOJEIUPOBAHUE), UCIIOJIH30BATh CUCTEMHBIE XUMUYECKUE
3HaHUS JJI1 OPUHATUS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYAalUsX,

CBA3aHHBIX C BCIICCTBAMU U UX IIPUMECHCHUCM

3.2

ChopmupoBaHHOCT,  yMEHUW  COONIOAATH  TpaBWiIa  MOJIH30BAHUS
XUMUYECKOH TMOCyod | JabopaTOpHBIM O00OpYyIOBaHHMEM, a TaKKe
ImpaBujia 06paHICHI/I$I C BCIICCTBAMH B COOTBCTCTBUH C MHCTPYKUUAMHU I10

BBITTOJIHCHHUTIO na60paT0pHHx XUMHNYCCKHUX OIIBITOB

33

ChopMupOBaHHOCTh yYMEHHUI IUTAHUPOBATh W BBITOJIHATH XUMHUYECKUH
9KCIIEPUMEHT (IIPEBpPALICHMs] OPTaHUYECKUX BELIECTB IPU HArpeBaHUU,
MIOJIyYCHHE JTHUJICHA W W3Y4YECHHE €r0 CBOWCTB, KAYECTBEHHBIC pPEaKLUU
OpPraHMYECKUX BEILECTB, JICHATypalusi OEIKOB IPpU HAarpeBaHUU, LIBETHHIE
peakiu OeIKOB) B COOTBETCTBHM C INPaBHJIAMH TEXHUKH 0€30IacCHOCTH
npu OOpalleHud C BellecTBaMU U J1aOOpaTOPHBIM 000pYJIOBAHUEM;
NIPEJCTABIATh PE3yJIbTaThl XUMUYECKOTO 3KCIIEPUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIMX peakuuil U (OpMyIHpOBaTh BHIBOJBI Ha

OCHOBE 9THX P€3yJIbTaTOB

34

CpopMUpPOBAaHHOCTh YMEHUW TMPOBOAWTH BBIYHCICHUS IO XMUMHYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJMYECTBA HMCXOJHOTO BEUIECTBA WIIU
MPOJYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJJHOTO U3

HCXOJHBIX BEILIECTB I MMPOTYKTOB PEaKIMN)

3.5

ChopMupoBaHHOCTh YMEHHUH KPUTUYECKH AHAJINW3UPOBATh XUMHUYECKYIO
nH(pOpMaLIKIO, TOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (CpPEACTBa MacCOBOM

uHpopmanuu, cetb IHTEepHET U ApyTrHe)

3.6

CpopMUpPOBAaHHOCT, YMEHHMH  COOJIIOAATh MpaBWiIa  IKOJIOTHYECKU
1eJ1ec000pa3HOro MOBEACHHS B OBITY M TPYJIOBOH NEATEILHOCTH B LIEJSIX
COXpAaHEHMs CBOETO 3J0POBbS M OKpYKAaIOIIeW MPUPOJHON Cpepbl,
OCO3HaBaTh  ONAcCHOCTb  BO3ACHCTBUS  HA  JKUBBIE  OPraHU3MbI
ONpeAeNEHHBIX OPraHMYEeCKUX BEIIECTB, IMOHMMAs CMBICH IOKAa3aTess
IIJIK (mpenenbHO NONMYCTUMOM KOHLIEHTPALMK), MOSACHATh HA IpUMeEpax
Croco0bl YMEHBIIEHUS U MPEeIOTBPAIEHUs] UX BPEIHOIO BO3JEHCTBHS Ha

OpraHu3M 4YC€JI0OBCKa
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11 KJIACC

Kon
NMPoBePsAEMOro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMbl CPETHET0 001IIero 06pa3oBaHMs

1

TeOpeTI/I‘{CCKI/Ie OCHOBBI XMMHH

1.1

Bnamenue cucreMoil XMMHUYECKHMX  3HAHHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAOIIUE MOHSITUS (XUMHUECKUH 3JIEMEHT, aTOM, DJIEKTPOHHAS
o0oJiouka aToma, s-, p-, d-3JIEKTPOHHBIE OpOUTAII AaTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTD, 3JICKTPOOTPHUHIATCIIbLHOCTb, CTCIICHL OKUCJICHUS, XUMHUYCCKaA
CBSI3b, MOJb, MOJSpPHAs Macca, MOJSIPHBI O00BEM, KpHUCTaIIMYecKas
peéTKa, TUIBl XUMUYECKUX Peakiiii (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30- W DOHIOTEPMHUYECKHE, peaKIMu HOHHOTO OOMEHa), pacTBOp,
SJICKTPOJIMTEI, HEBJICKTPOJINTEI, QJICKTPOJIUTHYICCKAA Jucconuanus,
OKHCITUTENb,  BOCCTAHOBUTENb, CKOPOCTb  XMMHUYECKOH  PEaKIIHH,
XUMHYECKOE PAaBHOBECHE); TEOPHUH U 3aKOHBI (TEOPHSI DIEKTPOIUTHUECKON
nuccoumanuu, Ilepmommueckuin  3akon .M. MengeneeBa, 3aKkoH
COXpaHCHUSA MaCCLI), 3aKOHOMCPHOCTH, CHUMBOJIHMYECKUUN S3BIK XUMUH,
(baKTONOTHMUECKUE CBEJICHHS O CBOICTBaX, COCTaBe, IMOMYyYECHHH U
0e301acCHOM HCTIOJIb30BaHUM BAYKHEMIIMX HEOPraHMYECKUX BEUIECTB B

OBITY M IPaKTUYECKON AEATEIbHOCTH YEJI0BEKa

1.2

ChopMHpOBaHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIE MPU3HAKH U
B3aUMOCBSI3b H3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILHE
MIOHATUSA IIPU OIMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX BEIIECTB U
UX TIPEBpAIllCHUM; BBIABIATh B3aUMOCBS3b XUMHYECKMX 3HAaHHU C
NOHATUSMH WM TPEACTABICHHUSAMH  JPYIMX  €CTECTBEHHOHAYUYHBIX

IIPEAMETOB

1.3

Bnagenue OCHOBHBIMM METOJAMHU HAYYHOIO TO3HAHHMS BEILIECTB U
XUMHUYECKHX  sBICHHWA  (HaOmoJaeHWe, W3MEpeHHe, OKCICPUMEHT,

MO,Z[GJII/IpOBaHI/Ie)

1.4

ChopMupoBaHHOCTH yMEHHUH ONpenesITh BAJIEHTHOCTb U CTENEHb
OKHCJICHHSI XMMHUYECKUX JJIEMEHTOB B COCIUHEHUAX Pa3IMYHOIO COCTaBa,
BUJ XUMHUYECKOM CBA3M (KOBaJIEHTHAs, WOHHAs, MeTaJUIMYecKas,
BOJOPOJHAsl) B COEAMHEHHUSAX, THUI  KPUCTAIIMYECKOM  PEIETKU
KOHKPETHOI'O BEILECTBA (aromHas, MOJIEKYJIIpHas, HMOHHA,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

CdopMupoBaHHOCTh YMEHHMIl OINpeAeNsTh XapakTep Cpeabl B BOJIHBIX
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pacTBOpax HEOPraHUYECKUX COETUHEHHI

1.6

ChopMupOBaHHOCTh YMEHHS KJIACCU(PHUIIMPOBATH XMMHUYECKHE PEAKIIMU
M0 Pa3jIMYHBIM MPU3HAKaM (YHCIYy W COCTaBy PEarupyrollnX BEIICCTB,
TerioBoMy d¢GdeKTy peaklud, H3MEHCHHIO CTENeHEH OKUCICHHS

JJICMCHTOB, O6paTI/IMOCTI/I pCaKknuuun, y4aCTuro KaTaJII/I3aTOpa)

1.7

ChopMupoBaHHOCTb YMEHUI COCTABIISATh YPABHEHHS PEaKLUil Pa3TUUHbIX
THUIIOB, TIOJHbIE U COKpAIIEHHBbIE YpaBHEHMs PEAaKUMH MOHHOro oOMeHa,

YUUThIBAA YCJIOBUS, ITPHU KOTOPBIX 3TU PE€AKIUU UOYT 1O KOHIA

1.8

CdopmMupoBaHHOCTh YMEHHI NPOBOJIUTH PEAKIMH, TOATBEPKAAIOIINE
KAueCTBEHHBIM  COCTaB  PA3IMYHBIX  HEOPTaHMYECKUX  BEIECTB,
pacno3HaBaTh ONBITHBIM NYTEM HWOHBI, MNPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHNICCKUX BCIICCTB

1.9

ChopMupoBaHHOCTH yMEHHUIl PACKPBIBATH CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO

OanaHca 3THUX peakluui

1.10

ChopmMupoBaHHOCTh ~ YMEHUH  OOBSACHATH  3aBUCHUMOCTH  CKOPOCTHU

XUMHUYECKON peaKINK OT pa3Iu4HbIX (PaKkTOpOB

1.11

ChopMHUpPOBAaHHOCT, ~ YMEHHH  OOBSACHATH  XapaKTep  CMEIICHUS
XUMHYCCKOI'0 pPaBHOBCCHA B 3aBUCHMMOCTU OT BHCIIHCTO BO3I[CI>1CTBPI$[

(nmpunuun Jle [arense)

OO01mas 1 HeopraHUYeCcKass XUMHUS

2.1

CdopmupoBaHHOCTE yYMEHWH packpbiBaTh cMbIcT [lepuoamueckoro
3akoHa JI.11. MenzeneeBa U 1EMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLIYIO,

OOBSCHUTEIbHYIO U POTHOCTUYECKYIO (DYHKITUH

2.2

ChopMupoBaHHOCTh YMEHHUH XapaKTepPH30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX 3JIeMEHTOB 1—4 nepuonos llepuonnueckoi cuctemsl
xumuyeckux snemeHToB JI.M. Menneneea, ucnonb3ys MOHATUSA «S-, p-, d-
AIIEKTPOHHBIE  OpPOUTANN», «IHEPreTUUYeCKUe YPOBHU», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XHUMHYECKHX JJIEMEHTOB M HX
COeIMHEHUN 1Mo mnepuojam u rpynmnaM llepuognyeckoir cucTemsl

xumuueckux anemenToB /.M. MeneneeBa
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CdopmupoBaHHOCTh YMEHUH XapakTepu3oBaTh (ONHUCHIBaTh) OOIIKE
XMMHYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
NOATBEPXKJIATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBSI3U  MEXKAY
HEOPraHMYeCKUMHU BEIIECTBAMU c MIOMOILBIO ypaBHEHHH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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CdopMHUpOBaHHOCTH YMEHUUI YCTaHABJIUBATh MPUHAJIC)KHOCTh
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HEOPraHMYECKUX BELIECTB 0 UX COCTaBy K ONpeAEIEHHOMY Kiaccy
(rpymnme) coenMHEHUM (MPOCThlE BELIECTBA — METAUIBI U HEMETalIbl,

OKCHJbI, OCHOBAaHUA, KHUCJIOTHI, aM(I)OTepHBIe THAPOKCUBI, COJ'II/I)

2.5

ChopMupoBaHHOCTH YMEHUI UCTIONB30BaTh XUMUYECKYIO CUMBOJIUKY ISt
coctaBneHuss (GopMyNl BEUIECTB M YpPaBHEHUUW XHUMHUYECKUX PEaKIIUM,
cucreMatnueckytro HoMmeHknatypy (IUPAC) u TpuBmanbHBICE Ha3BaHUA
OTJIENbHBIX HEOPTraHWYECKUX BEIECTB (yrapHbId ra3, YIJICKHUCIBIA Ta3,

aMMUaK, raméHas u3BeCThb, HeraméHas U3BECThb, IUTHEBASI COA, TUPUT U

Ipyrue)

2.6

CdopmMupoBaHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATh) OOIIKE
XUMHYECKHE CBOMCTBA HEOPTraHMYECKMX BEUIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKIATh  CYIISCTBOBAHWUE  TEHETHYCCKOM  CBSI3M  MEKAY
HEOPTaHUYECKUMU BEIICCTBAMH c TTOMOIIBIO ypaBHEHUH

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKI_[I/Iﬁ

2.7

ChopMupoBaHHOCTh yYMEHHUH IJIAHUPOBATh W BBINOIHATH XUMUYECKHUN
SKCIIEPUMEHT (pa3lio’KeHHWE TMEepPOKCHAAa BOAOpOAa B TMPUCYTCTBHH
KaTajau3aTopa, OIpeAeSieHHEe Cpelbl PAcTBOPOB BEIIECTB C MOMOUIBIO
YHHBEPCAIbHOTO HWHAMKATOpPA, BIMSHUE PA3TUYHBIX (HAKTOPOB HA
CKOpOCTh ~ XHMHYECKOM  pEaKluu, peakluu HOHHOrOo  OOMEHa,
KaueCTBEHHbIC PEaKiuu Ha Cynb(har-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha
KaTHOH aMMOHHS, pEIIeHHE OSKCIepUMEHTANbHBIX 3a7ad [0 TeMaM
«Meramib» u «Hemerannel») B COOTBETCTBUU C IpaBUJIAMHU TEXHUKU
0€30MacHOCTH Tpu  OOpalleHuH C BELIeCTBAMU M JIAOOPATOPHBIM
000py0BaHUEM; MPEACTABIATh PE3YIbTaThl XUMHUECKOTO HKCIIEPUMEHTA
B (opme 3amMcu  ypaBHEHHWH  COOTBETCTBYIOIIMX  PEaKIHH W

(GbopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YyJIbTaTOB

2.8

ChopMHUpOBAaHHOCT, yMEHUW  CcOONMIONAaTh  MpaBWia  IMOJH30BAHUSA
XUMHUYECKOW TMOCYI0M H JIaDOpaTOPHBIM OOOPYIOBaHHEM, a TaKXKe
npaBuiia OOpAIEHUs! C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMH T10

BBITIOJTHCHHIO J'Ia60paT0pHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopmMupoBaHHOCTh YMEHHUH XapaKTEepH30BaTh XUMUYECKUE MPOIECCHI,
JeKaIlie B OCHOBE IPOMBINUICHHOTO TIOJYYEeHUSI CEPHOW KHUCIIOTHI,
aMMHuaka, a Takke COOPMHUPOBAHHOCTH TIPEICTABICHUH 00 OOImX
HAyYHBIX TPUHIUNAX H OKOJOTHMYECKUX MpobdIeMax XUMHYECKOTO

IMPpOU3BOJACTBA

XUMUS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh MPEACTABICHUI O XUMHUYECKOW COCTaBISAIOIIEH
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€CTEeCTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XUMUU B MO3HAHUU SIBICHUN
Opupozbl, B (OPMHUPOBAHMM MBIIUIEHUS M KyJIbTYpbl JMYHOCTH, €&
(YHKIMOHAJIBHOW  TPAMOTHOCTH,  HEOOXOAUMOW  JJii  peLIeHUs
NPAaKTUYECKUX 33Ja4 M D3KOJIOIMYeCKHM OOOCHOBAHHOTO OTHOILICHHS K

CBOEMY 3/I0pPOBbBIO U MPUPOIHOM Cpeie

3.2

ChopMUpOBAaHHOCTh YMEHHH KPUTHYECKH aHATM3UPOBATH XHUMHUYECKYIO
uHGOPMAIIUIO, TIOTYYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (CpPEeAICTBa MAacCCOBOM

KOMMYHUKAaIUH, ceTh IHTEpHET U npyrue)

33

ChopMupoBaHHOCTE YMEHUW  COONIIOJIATh  MpaBWiIa  DKOJIOTHYECKU
1eJIeco00pa3HOro MOBEJCHHS B OBITY U TPYJIOBOH NEATEILHOCTH B IIEJISIX

COXpaHEHHUs CBOETO 370POBbs U OKPY’KAIOLIECH IPUPOJIHON CPEIbI

3.4

Oco3HaBaTh  OMACHOCTh  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
onpeAenéHHBIX BEIIECTB, MOHUMas cMbich nokaszarens [1/IK, moscHsaTs Ha
npuMepax CHocoObl YMEHBIICHHS M MPEIOTBPALICHUs] HX BPEIHOTO

BO3H€ﬁCTBHﬂ Ha OpraHu3M 4YCJIOBCKa

3.5

CdopmMupoBaHHOCTh YMEHHI MPOBOAUTH BBHIYUCICHUS C UCIOJIB30BaHUEM
MOHSITHS «MaccoBas J0Js BEIIECTBA B pacTBOPE», 0ObEMHBIX OTHOIIECHUN
ra3oB IPU XUMUYECKHUX PEaKLUAX, MACChl BEIIECTBA WK 00BEMA ra30B MO
U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WIM O0bEMY OAHOTO U3
Y4acTBYIOUIMX B PEAKIMH BELIECTB, TEIJIOBOro 3¢¢eKra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEILECTB, MPEBpAllCHUs U

COXPAaHCHUS SHCPIrUun
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA (A5 COO)

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

TeopeTI/Iqecm/Ie OCHOBBI OpraHquCKOﬁ XHNMHHU

1.1

[IpenMer opranuyeckol XuUMHH: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUYCHUE B
MOJIyYeHUH HOBBIX BEIIECTB M MarepuasoB. Teopus CTPOECHHS OpraHUYECKHX

coequHeHnit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble  (OpMysIbl OpraHMYECKUX BeHlecTB. [ oMmoiorus, H3oMepusl.
XuMHUYECKasl CBSI3b B OPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIE U KPaTHBIE CBS3H.

Hpe}:[CTaBJIeHI/Ie 0 KHaCCH(bHKaLIHH OpTraHUYCCKUX BCIICCTB

1.3

HomeHnkiatypa opraHuyeckux COEIMHEHHH (cucTeMaTthyeckas) U TpPHUBUAIbHBIC

Ha3BaHUS Ba)KHEHIIINX HpeﬂCTaBHTCHeﬁ KJIaCCOB OPIraHUYCCKUX BCHICCTB

VYri1eBOI0OpOABI

2.1

AJKaHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKUI pAA. MertaH u 3TaH — HpOCTCfIIlIPIC
NpEaACTAaBUTCIIM  AJIKaHOB: (bl/IBI/ILIGCKI/Ie A XUMHUYECKHE CBOMCTBa (peaKI_[I/II/I

3aMCIICHUA U FOpeHI/IH), HaxXO0XACHUEC B IPHUPOAC, IMOJTYYCHHUE U IIPUMCHCHHUC

2.2

AJIKEHBI: COCTaB W CTPOEHHUE, TOMOJOTHYECKHUU psA. OTUIECH W NPONWIEH —
NPOCTEUIINE TPEJCTABUTENIN AJIKCHOB: (HU3MYECKHE M XHUMHYECKHE CBOMCTBa
(peakuuu  TMIPUPOBAHMUS, TAJIOICHUPOBAHMS, TIHApaTallUd, OKHUCIEHUS U

HOJ'II/IMepI/ISaI_[I/II/I), MMOJIyYCHHEC U IIPUMCHCHUC

23

Anxanuensl: Oyrtamuen-1,3 u  wmerwnOyramueH-1,3: cTpoeHue, BaKHeHIINe
XMUMHYECKHe CBOWcTBa (peakiust nonumepusanuu). IlodydeHne CHHTETHUYECKOTO

Kay4dyKa U PEe3UHBI
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AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHM Psia. AICTHICH —
MPOCTEHIINI  TIPEICTAaBUTENh QIKHHOB: COCTaB, CTPOCHHE, (U3HUYECKHE U
XMMHUYECKHE CBOWCTBA (pEakUUU TMIPUPOBAHUS, TI'aJIOTEHUPOBAHUS, T'MApaTallH,

FOpeHI/IH), MOJIY4YCHHEC U IPUMCHCHUC

2.5

Apensbl. benzon: cocta, cTpoeHue, pusnyeckrue 1 XUMHUECKUE CBOICTBA (peakiuu
raJJOTeHUPOBAaHUS U HUTPOBAHM), IMOJyuY€HHE M IpHUMEHeHHe. ToJyols: COCTasB,
CTpoeHHe, (U3MUECKHe U XHUMHUYECKHE CBOWCTBA (peaklMU TaJOTeHUPOBAHUS U
HUTPOBaHUs), TOJYyYEHHUE M MpPUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHernueckas

CBA3b MCXKAY YITICBOAOPOAaMH, ITPUHALJICIKAIIINUMHU K PA3JIMYHBIM KJIaCCaM

2.6

[TpupoaHble UCTOYHHUKH YIieBoaopoJoB. Ilpupoanslii ra3 u nomyTHble HedTsAHBIE
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ra3el. Hedte m e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTH: TEperoHKa,
KPEKUHI (TePMHUYECKHH, KaTaTUTHUYECKHil), muponu3. IIpoaykTel mnepepaboTku
HEe(pTH, UX TNPUMEHEHHE B IMPOMBIIUIEHHOCTH U B ObITy. KameHHbli yromp u

MPOIYKTHI €r0 MepepadoTKu

Kncnoponconepmamﬂe OpPraHN4YCCKHUEC COCANHCHUA

3.1

ITpenenbHble 0JTHOATOMHBIE COUPTHL. MeETaHON M 3TaHOI: CTpOeHHe, (PU3NYECKHe U
XUMHUYECKHE CBOMCTBA (peaklUH ¢ aKTUBHBIMHM METaJlJIlaMH, TaJIOT€HOBOJIOPOAAMH,
rOpeHue), NpUMEHEHHe. BoxopoaHble CBSI3M MeXAY MOJEKYyJaMu CIUPTOB.
JlelcTBHE METAaHOJa M JTAaHOJIA HA OpPraHU3M Yel0BeKa. MHOrOaTOMHBIE CIUPTHI.
OTUIEHIIMKOIb M TJIMLEPHUH: CTpPOEHHE, (U3NYECKHe U XHMHUYECKHE CBOMCTBA
(B3auMonelicTBUE CO IIEJNOYHBIMU METajulaM{, KauyeCTBEHHAas peaklus Ha
MHOrOaTOMHble cnupThl). JlelicTBue Ha opraHusM denoBeka. IIpumeHnenue

NIMOCepruHa U 9TUJIICHTJIUKOJIA

3.2

@DeHOoM: CTPOSHUE MOJICKYJIbI, PU3NISCKUE U XUMUYECKUE CBOWCTBA. TOKCUYHOCTH

¢denona. [Ipumenenue penona
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AJ'ILI[CFI/II[LI 1 KCTOHBI. CDOpMaJ'IB)ICI“I/I,Z[, alCTAJIIBACTU/L: CTPOCHHUC, (1)I/I3I/I‘-ICCKI/IC n
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA MW BOCCTAHOBJICHHS, KAa4YCCTBCHHBIC

peaxium), MoJiydeHrue u NpuMeHeHne

3.4

OnHOOCHOBHBIE IIpeJelibHbIE KapOOHOBbIE KHUCJIOTHL. MypaBbHHAsh M YKCyCHas
KHUCJIOTBI: CTpPOCHUE, (PU3NYECKHNE M XUMHUYECKHE CBOMCTBa (CBOMCTBA, 00IIMe AJs
KJlacca KUCIIOT, peakuus 3Tepudukanum), noaydeHnue u npuMmenenue. CreapuHoBas
U OJICMHOBAs KUCJIOTHI KaK MPEJCTABUTENIN BBICIIUX KApOOHOBBIX KUCIOT. Mblila Kak

COJIN BBICIHIHNX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,Z[el\/'ICTBI/Ie

3.5

Crnoxuble 3Gupbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOMKHBIX
a¢upoB. Kupel. I'maponus sxupoB. I[Ipumenenne >xupoB. buonormueckass poiib

AKHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(HKanus YIieBOAOB (MOHO-, OU- W TOJUCAXapHbl).
['moko3a — mpocTeiimmii MOHOcCaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
¢u3nueckue U XUMHUYECKHE CBOiicTBa (B3aumozeiictBue ¢ ruapokcuaom meau(ll),
OKMCJIEHHE aMMHUauHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBieHue, OpoxeHue
[JIIOKO3bl), HAXOXJAEHWE B MPHUPOJAE, IpPUMEHEHHe, OuoIoruyeckas poJib.
@otocuHTe3. PpyKTO3a KaK H30MEP TIIIOKO3bl. Kpaxmanm u memwiono3a Kak
npuposaHble noiaumepbl. CTpoeHHE Kpaxmana M Leunonosbl. dusnueckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIn3, KAUeCTBEHHAs PEaKIHs C HOJ0M)

A30Tcoz[ep>1<amﬂe OpPraHu4€CKUeC COCANHCHUA

4.1

AMMHOKHCIOTEI KakK aM(bOTepHBIC OpraHU4YCCKHC COCIUHCHMUA. dusnueckue M

XUMUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha mpumMepe TriauiuHa). buomormueckoe

28




3HAYCHHUEC aMHUHOKHUCIIOT. HGHTI/I)ILI

benku xak mpupoHbIe BEICOKOMOJIEKYIISIpHBIE coequHeHus. [lepBuunas, BTopuuHas

42 U TpeTHYHas CTPyKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEJIKOB: THIPOIIH3,
ACHATypalusd, Ka4CCTBCHHBIC PCAKIINU HA OenKu
5 BBICOKOMOIEKYIISIPHBIE COEITMHEHNS
OCHOBHBIE IIOHATHS XUMHUH BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHCHI/II\/JI: MOHOMCD,
51 NOJHUMEP, CTPYKTYpHOE 3BEHO, CTENCHb IMOJMMEPH3ALUH, CPEIHSS MOJICKYJIspHast
' macca. OCHOBHBIE METO/ABI CHHTE3a BBICOKOMOJCKYJISIPHBIX COCIMHEHUH —
nmoJIMmMEpur3anunsa U MOJMKOHACHCAI A
OKCHEepUMEHTAJIbHBIE METOABl M3YYEHHs BEHIECTB W HUX  IPEBPALICHUI:
52 O3HAKOMJICHHE C O0pa3liaMi MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIACTMAcC,

Kay4yyKoB. [loirydeHne CHHTETU4ECKOT0O Kay4dyKa U pEe3UHbI
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11 KJIACC

Kox

HpOBepHeMbIﬁ IJIEMEHT COACPKaHUSA

TeopeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

XUMHYECKUN 3JIeMEHT. ATOM. fmpo aroma, W30TOMBlL. DJEKTpOHHAas 000J0YKa.
DHEpPreTUYEeCKUe YpPOBHH, MOAYPOBHU. ATOMHBIE OpOWTANH, S-, p-, d-3JE€MEHTHI.
OcoOeHHOCTH pacIpe/ie]iCHHs] JJIEKTPOHOB IO OpOUTAISIM B aTOMax »JJIEMEHTOB

NEPBbIX YETHIPEX MEPUOJIOB. DINEKTPOHHAS KOH(MUTYpaLlUs aTOMOB

1.2

Ilepuonnueckuit 3akoH u llepuoguyeckas cucreMa XMMHYECKUX 3ieMeHTOB JI.H.
MenneneeBa. Cpsa3p nepuoauueckoro 3akoHa u Ilepuoguueckoil cucTeMbl
xuMHueckux syemeHToB J[.M. MeHaeneeBa ¢ COBPEMEHHOW TEOpPHEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMUYECKUX DJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB 110 TPyIIaM U epuogam. 3Ha4YeHHUe

MNEPUOANYCCKOIO 3aKOHA B pa3BUTHU HAYKH

1.3

Crpoenue BemecTBa. XUMHUYecKast CBA3b. BUabl XMMHUYeCKON CBsI3M (KOBaJleHTHAs
HENoJIsIpHasl U TOJIsIpHasi, MOHHAs, MeTauinyeckas). MIOHbI: KaTHOHBI M aHUOHBI.
Mexanu3mbl 00pa30BaHUsl KOBaJEHTHON XUMHUYECKOM CBSI3U (OOMEHHBIN U TOHOPHO-

ak1enTopHslii). Bogopoanas cBs3b

1.4

Banentnocts. DnekTpoorpunareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IOCTOSHCTBA
cOoCTaBa BEILIECTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBa
BEIIECTB OT TUIA KPHUCTAUIMYECKO pemérku. [loHaTHe O AMCIEepPCHBIX CHCTEMax.

HcTuHHbBIE U KOJIIOUIHBIE PACTBOPBI. MaccoBasi 40J1s1 BEIIECTBA B PaCTBOPE

1.6

Knaccudukanust HeopraHW4YecKux coeanHeHuil. HomeHkmaTypa HeOpraHMYecKuX

BCIICCTB

1.7

Xumuueckas peakius. Kinaccudukanus XMMUYECKUX peaKIuii B HEOPraHUIECKON U
OpFaHHHGCKOﬁ XAMHHU. 3aKOH COXpPaHCHUA MACCbl BCHICCTB, 3aKOH COXPaHCHHA H

MpEBpalICHUA SHCPIUU ITPU XUMHYCCKUX PCAKIUAX

1.8

CKopocCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatuMmble peakuuu. XUMHYecKoe paBHoBecue. @DaxkTOpbl, BIHMSIONME HA

cocTtostHue xumudeckoro paBHoBecus. [Ipunnun Jle [llatense

1.10

BHCKTPOJ'II/ITI/I‘-ICCKEUI Jucconuanusi. CuIIbHBIC U clTa0ble OJICKTPOJINTHI. Cpe;[a BOJHBIX

PacTBOPOB BCHICCTB: KHUCJIAsd, HeﬁTpaJ'IBHaH, mejI049Hasd. PeaKI_[I/II/I HOHHOro 0OMeHa

OKHCIIUTEIIBHO-BOCCTAHOBUTEIBLHEIC peaKkuuu

HeOpFaHI/ILIGCKaH XHUMHA

Hemeramnsl. Ilonoxenne HemetamioB B Ilepumoandeckoid cucTeMe XHUMHUYECKUX
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anementoB [I.MI. MenneneeBa u 0coOEHHOCTH CTpoeHMsI aTOMOB. Pusznueckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpHMEpE KUCIOpPOJa, CEPBL,

docdopa u yrnepoaa)

2.2

XUMHUUECKUE CBOMCTBA BaKHEHITNX HEMETAIIOB (TaJIOTeHOB, Cephl, a30Ta, pocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUU (OKCHIOB, KUCIOPOJCOIEPKAIINX KHUCIOT,
BOJOPOAHBIX coenuHeHui). [lpuMeHeHHMe BaKHEHIIMX HEMETaUIOB MW HX

COE€TUHEHUN

23

Meramnbl.  [lomoxxenne wertammoB B Ilepuogudeckolt cuctemMe XHMHYECKHX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTayuioB. OOmue ¢usnueckue cBoiicTBa MeTanioB. CIUTaBbl METaIOB.

DJIEKTPOXUMHUYECKUI Psil HAITPSKEHU METaJllIoB

24

XUMHYECKHE CBOWCTBA BaXKHEHWIIMX METAIOB (HATPWiA, Kalduid, KaabI[Uil, MarHHA,
ATIOMUHUN, IMHK, XPOM, J>K€Je30, Melb) U HX coeauHeHud. OOmme crmocoos

IMMOJIYUCHH S MCTAJLJIOB. HpI/IMeHCHI/Ie MCTAJIJIOB B 6I>ITy U TCXHUKE

2.5

I'enermyeckas CBSA3b HCOPTraHNYCCKUX BCIICCTB, MNPHUHAMICKAIUX K pPa3sIndHBIM

Kj1accaM

XUMUS U )KU3Hb

3.1

Ponb xwmum B 00ECHEYCHHH JKOJIOTHYCCKOW, DHEPreTHUECKOH H MHUIICBOU
0€30MacHOCTH, Pa3BUTUM METUIMHBL [IOHSITHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ

3.2

Hpe,[[CTaBJIeHI/IH 00 O6I_I_II/IX HAayYYHBIX MTPHUHOHUIIAX MIPOMBIIIICHHOI'O IMOJYYCHUSA
BayKHEHIITHX BCIICCTB. YemoBek B MHUpPE BCHICCTB M MATCPHUAJIOB: BaKHEHIITHE
CTPOUTCIIBHBIC MaTCpualibl, KOHCTPYKIIMOHHBIC MaTC€puajabl, KpaCKu, CTCKIIO,
KepaMuKa, Marcpualibl I OJSJICKTPOHWKH, HAHOMATCPHAJIbI, OPraHUYCCKHUC U

MUHepaJlbHbIe y100peHus

3.3

XumMus u 3J0pPOBLEC  UYCJIOBCKA: TIIpaBWJIa HCHOJB30BAHUA  JICKAPCTBCHHBIX
npemnaparos, IpaBuia 0€30IaCHOr0 MCIIOJIb30BaHUs IperapaTroB OBITOBOM XHUMHHU B

IOBCEIHEBHOMN KU3HU
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumeHoBanue Kosmyecrso yacos DJIEKTPOHHBIE
H;-)H pa3aejioB U TeEM Beero KOHTpOHbeIe HpaKaneCRne (u])[(l)p()];],[e)
MPorpamMmbl padoTsl padoTsl o0pa3oBaTte/ibHbIE
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
[Ipenmert
OpTraHUYEeCKOU
xumuu. Teopust
1.1 CTPOECHUS 3
OpraHMYECKHUX
coenuHeHuil A. M.
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HenpenenbHubie
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)3 Apomaruyeckue
' YIJIEBOOPOIbI

24 IIpuponHsie

HCTOYHHUKH
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YTIEBOAOPOAOB M UX
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Hroro no pazneny 13
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[Tepuoanueckuii 3aK0H
11 u [lepnonnueckas 3
CUCTEMA XMMHUYECKHUX
anemenTos /I. W.
Menneneena
CrpoeHue BenecTna.
1.2 Mmuoroo6pasue 4
BELIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heopranmueckasi XuMust
2.1 Merauibl 1
2.2 Hewmeramnsl 1 1
CBs13b HEOPTaHUYECKUX
2.3 Y OPTaHUYECKUX 2
BEIIECTB
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