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HOACHUTEJBHAS 3AIIUCKA

[IporpamMma o XMMHH Ha YPOBHE CpeHEro obmiero oopazoBaHus pa3paboTaHa Ha
ocHoBe DepepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (elepalibHOW 00pa3oBaTEIbHOU
nporpamMmbl - cpefHero oomero o6Opazoanusi (POIT COO), mnpeacTaBiIeHHBIX B
®denepaibHOM TOCYAapCTBEHHOM oOpa3oBarenbHOM cranaapre COO, ¢ yuérom
Konnenmuu mnpenogaBaHust ydeOHOro TmpenMera «XuMus» B 00pa3oBaTelbHBIX
opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOIIUX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOTPAMMBI, 1 OCHOBHBIX IMOJ0KeHUN «CTparernu pa3BUTUs BOCIUTaHus B Poccniickon
®enepanuu Ha iepuon 10 2025 rona» (Pacnopsikenue [IpaBurenscta PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOTpaMMbl MO0 XUMHUHU, K OMPEACICHUIO 00IIei
CTpaTeruu OO0ydYeHHs, BOCIUTAHUS M Pa3BUTHsI, OOyYarOLIUXCS CPEACTBAMHU YUYEOHOIO
npeameta «Xumus» 1 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTABUIIU KOHIIENITY AJIbHBIE
nosoxeHust PI'OC COO o B3auMOOOYCIOBICHHOCTH 1IEJIeH, COACpIKaHU, PE3YIbTaTOB
oOydeHust U TpeOOBAHUIN K YPOBHIO MOJITOTOBKU BBIITY CKHUKOB.

XumHuueckoe oOpa3oBaHME, MOJIy4aeMOE€ BBITYCKHMKaMH 00I1e00pa3oBaTeIbHON
OpraHu3alliM, SBJISETCS HEOThEMJIEMOM YacThl0 HMX OOpa30BaHHOCTU. OHO CIYXHUT
3aBepUIAIONIMM JTAllOM pealu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LEJIOCTHON CUCTEME XUMUYECKOro 00pa3oBaHusl. DTU
LIEHHOCTH KacarTCsl MO3HAHUS 3aKOHOB MPHUPOAbL, (HOPMUPOBAHHMS MHUPOBO33PEHUS U
oO011el KyJbTypbl YEIOBEKA, a TAKKE IKOJIOTMYECKH 000CHOBAHHOT'O OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOIHOM cpene. PeanuzyeTcss xuMuyeckoe o0pa3zoBaHue 00y4darommuxcs Ha
YpOBHE CpelHero oOiiero oOpa3oBaHHs CpPEACTBAMHM YYEOHOIO MpeaMera «XuMHUs»,
COJIepKaHUE M MOCTPOCHHE KOTOPOro ONPENEJEHBI B MPOrpaMMe IO XUMHH C Y4ETOM
cnenupUKy HayKd XMMUHU, €€ 3HaYEHUS B TIO3HAHUU MPUPOJIBI U B MATEPUATILHOM KU3HU
oOlecTBa, a Takke C y4ETOM OOIMX LeNed W NPUHIUIOB, XapaKTEePU3YIOUIUX
COBPEMCHHOE COCTOSIHHE CHCTEMBI CpeaHero oOmiero ooOpa3oBaHus B Poccuiickoit
denepanum.

XuMHUsL KaK 3JEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HIpaeT ocoOyi poyib B
COBPEMEHHOW MMBUJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOW KyJbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUpPOBAHUE PALIMOHATLHOTO HAYYHOT'O MBILJICHUS, B CO3/IaHUE
L[EJIOCTHOTO MPEJICTABICHHUS 00 OKpPY>KAIOIIEM MHUPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKA,
KoTOopoe (opMHpyeTcs B XHMHHM Ha OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAaIOIlIET0O MHpa, OCO3HAHWS B3aUMOCBSI3M MEXKIY CTPOCHHUEM BEIECTB, HX
CBOMCTBaMHU U BO3MOXXHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHo B3aMMOIEHCTBYS C JAPYrMMH €CTECTBEHHBIMH HayKamMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO TPyia



¥ KM3HU KaXJ10T0 wieHa obmectBa. CoBpeMeHHast XUMUS KaKk HayKa CO3uAaTebHas, KaK
HayKa BBICOKHX TEXHOJIOTHI HampaBieHa Ha pelieHre TI00albHbIX MPOoOIeM yCTOHYHBOTO
pPa3BUTUSL YEIIOBEUYECTBA — CBIPHEBOM, HDHEPreTHUECKOW, IHUIIEBOM, 3KOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 3JJ0POBBSL.

B cooTBercTBUM ¢ OOIIMMHU HEISIMHU U MPUHIIMIIAMH CPETHErO 00111eT0 00pa3oBaHus
comepkanue mpeamera «Xumus» (10—11 xmaccel, 06a30BBIA YpOBEHb H3yUCHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOATOTOBKY OOYyYaromxcs,
HEOOXOIUMYIO WM [JIsi BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO
BKJIFOUEHHSI B KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHus B Pa3IMYHbBIX 00JacTsIX, HE
CBSI3aHHBIX HEIIOCPEJICTBEHHO C XUMHMEM.

CocTaBisOMUMH NpeaMeTa « XuMuUs» SBISIOTCS 0a30Bble Kypchl — «Oprannyeckas
xumus» u «O0nias U HeOpraHMYecKass XMMHUSD», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHU 110 HEOPraHUYEeCKON XUMUU
(c BKIIIOUEHHEM 3HAHMWA M3 O0IEeN XUMUU) U OpraHmdyecko xumuu. dopMupoBaHHE
JAHHOM CHCTEMbl 3HAHWM MNpU H3YYEHUU MpeAMeTa O0ECHeYrMBAaeT BO3MOXHOCTb
PAacCMOTPEHHUsI BCErO MHOr0O0Opa3usi BEIIECTB HAa OCHOBE OOIIMX IMOHSATUN, 3aKOHOB M
TEOPUN XUMUMU.

Ctpyktypa conmepxaHusi KypcoB — «Opranmueckas xumus» ©u «OOmas u
HEOopraHuyeckas XuMus» chopMHUpoBaHa B IPOrpaMMe 110 XUMUU HAa OCHOBE CUCTEMHOT'O
MO/IX0/1a K U3yUYEHHIO YUeOHOr0 MaTepuasa U 00ycloBiIeHa HCTOPUYECKH 00OCHOBaHHBIM
pa3BUTHEM 3HAaHUU Ha OMNPEACNEHHBIX TEOPETHYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKOM XMMHUM BELIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOpUHU
CTPOEHHUs OPraHWYECKHX COEAMHEHMI, a TAaKXE Ha YPOBHE CTEPEOXMMHUYECKHX U
AJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHHH BeliecTB. CBeAeHUs 00 M3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PAa3BUTHUM — OT YIJIEBOAOPOJAOB JI0 CIOXHBIX OHOJIOIMYECKH
AKTUBHBIX COEIMHEHHH. B Kypce oOpraHuyeckod XUMHUM [OJIYYalOT pPa3BUTHUE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs TEpBOHAYAIHHBIC
NpPEJCTaBICHUS] O XUMHYECKOM CBS3M, KJIAacCU(UKAIMOHHBIX TpPU3HAKaX BEUIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKON PEAKIINH.

[Toa HOBBIM YTJIOM 3peHUS B IpeIMeTe « XUMHUs» 0a30BOT0 YPOBHS pacCMaTpUBAETCA
M3YUYEHHBI Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEOPETUUYECKUN MaTepuan U
(akToNIOrHYeCKre CBEICHUS O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeopraHudeckas XUMHsD» OOy4yaloUMMCsl MPeloCTaBIAETCS
BO3MOKHOCTh OCO3HAaTh 3HAYEHHE IMEPUOJMYECKOr0 3aKOHA C OOIIETEOPETHYECKUX U
METO/I0JIOTHYECKUX MO3UIIUHI, TITy0)Ke TTOHITh UCTOPUUYECKOE U3MEHEHUE (DYHKIIMI 3TOr0
3aKOHa — OT 00001IaoIel 0 00BSICHSIONIEH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWM O BaXXHEHIIMX BELIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaXx W IPUMEHEHUHU, & TaKXKE O XUMHUYECKHX pPEaKUMsIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEKaHusl AomnoiHsercs B kKypcax 10 m 11 kmaccoB snmemeHTamu



coJlep KaHusl, UMEIOIIMMU KYJIbTYPOJOTHYECKUM W MPUKIAJHON XapakTep. JTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSA3M XUMUU C JIPYTMMU HayKaMH, PacKpbIBarOT €€
pOJIb B TIO3HABATEIbHOM M NPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHUSI K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU W MPAKTUUECKUX
NPWIOKEHU XUMHUHU, MOMOTalOT BBIMYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W
JMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSA3aHHBIX C XUMHUEH, KPUTHUUYECKH OCMBICIUBATDH
UH(GOPMALIMIO U IPUMEHSTH €€ 711 IOTIOTHEHUS 3HAHHUM, PEIIeHUs] HHTEIUIEKTYyalIbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBATEIbCKUX 3a7ady. B 1enoMm coxaepxkaHue y4eOHOro
npeaMera «XUMHs JTaHHOTO YPOBHSI M3Y4YEHHUS OPUEHTUPOBAHO Ha (HOPMHUpPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI Il MIOHUMaHUS (GUIOCOPCKUX UAEH, TAKUX
KaK: MATepHAIIBHOE  E€IWHCTBO HEOPraHMYECKOTO M OPraHMYeCcKoro  MHpa,
0OyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOEHUEM, I03HABAEMOCTb
MIPUPOIHBIX SBJICHUM IyTEM DKCIEPUMEHTA U PELICHHS NMPOTUBOPEYUN MEXKIAY HOBBIMHU
(bakTaMu U TEOPETHMYECKHMHU MPEANOChUIKAMU, OCO3HAHHE POJM XHMUU B PEILIEHUU
HKOJOTUYECKUX MPOOJIEM, a TaKke MpoOJieM COEpEeKEHUsI SHEPreTHYECKHX PECYPCOB,
CBIPbs1, CO3JJaHUsI HOBBIX TEXHOJIOTUM U MaTE€pPUAJIOB.

B nnane peuieHus 3ajad BOCHUTAHUS, Pa3BUTUSA M COLMAIM3AIMU O0YyYarOIIMUXCS
IIPUHATBIC IPOIPAMMOM 110 XMMHUHU MOAXOABI K OIIPEACIICHUIO COAEPKAHUA U ITIOCTPOCHUS
npeaMera IMpeaycMaTpuBalOT (OPMUPOBAHME YHUBEPCAIbHBIX YUYEOHBIX JEHCTBHIA,
MMEIOIINX 0a30BO€ 3HAUYECHHE VISl PA3JIMYHBIX BUJIOB ACSITEIBHOCTU: PEIICHUs MPOOJeEM,
MOMCKa, aHalim3a U o0paboTKu MHGOPMALUK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA
MIPAKTUYECKOM W MCCIIEIOBATEIIbCKONM AEATENBbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B
MMO3HAaHUU XUMHUH.

B mpaxTuke npenoaaBaHus XMMHUH Kak Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl,
TaKk U Ha YPOBHE CpeJHEro oOuiero oOpa3zoBaHus, IPHU ONPEEICHUU COAEPKATEIbHON
XapakTepUCTHKMA ULEeJed HW3yYEeHHS NPEAMETa HaIlpaBICHUEM  IEPBOCTEIIEHHOU
3HAYUMOCTH TPAJUIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH Kak
00JacTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON NEATEIbHOCTH YeJIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJNbTYpbl. C METOOUYECKOW TOYKH 3PEHUSI TaKOU
MOAXO/ K ONMPEAECIEHUIO 1IENEN N3YUYEHNUS NIPEIMETA SIBIISETCS BIIOJIHE ONPABAAHHBIM.

CornacHo TaHHOW TOYKE 3pPEHUS TVIABHBIMU LIEISMU U3YUYEHUS MpeaMeTa « XuMHUsH»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

e (dopMuUpPOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEWINEHW COCTABJISIOINICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBIE
MOHATHS, (PyHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XMUMHH, OCBOCHHE SI3bIKAa HAYKHU,
YCBOCHHE U MIOHUMAHHUE CYUTHOCTH JOCTYMHBIX 000OIIEHUI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHHS;

e (QopMupoBaHue M pPa3BUTHE MPEACTABICHUA O HAYYHBIX METOAaX MO3HAHUSA
BELIECTB M XMMHYECKUX PEaKIMid, HEOOXOMUMBIX Ui MPUOOPETEHUS YMEHUM



OPHEHTHUPOBATLCS B MUPE BEIIECTB M XMMHYECKUX SBJIICHWUH, UMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB NEATEIBHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
O0OBSCHEHHEM XMMHUYECKOTO 3KCIEPUMEHTa, COOI0O/IEHHEM MpaBMiI OE301acHOTO
oOpalieHus ¢ BellecTBaMu.

Hapsiny ¢ stuMm, coaep)kaTtenpHas XapaKTEpUCTHKA LEJe W 3aJad U3y4YeHHS
peaMeTa B MPOrpaMMe MO0 XUMHHM yYTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM TIPUOPUTETAMH B CHCTEME cpefHero oOmero ooOpaszoBanus. CerogHs B
NpernoJaBaHul XUMUU B OOJBIIEH CTENEHH OTHAETCS MPEANOYTECHUE MPAKTUUYECKOM
KOMITIOHEHTE COJIepKaHusi OOy4YEHUs], OPUEHTUPOBAHHOM HA IMOJTOTOBKY BBIITYCKHUKA
00111e00pa30BaTeIbHOM  OpraHM3alliy, BIAJCIONIEr0O HE Ha0OpOM  3HaHWM, a
(YHKIIMOHATBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSMH aKTUBHOTO ITOTYYEHUS
3HAHWI ¥ IPUMEHEHUSI UX B PEAIbHON KU3HHU JJISl PEIICHUS TPAKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3TUM TpU U3yueHUHU TpenMera «XUMUs» JTOMUHUPYIOIIEEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanrtanus OOydYaloImUXCs K YCIOBUSAM JIUHAMHYHO Pa3BUBAIOLIETOCS MHPA,
(dbopMHpOBaHNE WHTEIIEKTYaIbHO Pa3BUTOM JHYHOCTH, TOTOBOM K CamMo00Opa30BaHUIO,
COTPYJHHYECTBY, CAaMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dbopmMupoBaHre y 00YUYaIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIWM),
MMEIOINX YHHUBEPCAIBHOE 3HAUCHUE ISl PA3IMYHBIX BHUJIOB JEATEIHHOCTH: PEIICHUS
mpo0JjieM, MOUCKa, aHaIu3a U 00paboTKH HH(POPMAITUU, HEOOXOIUMBIX JJIsI TPUOOPETCHHUS
OTbITa JACATEIHHOCTH, KOTOPAs 3aHUMAET BAKHOE MECTO B IMO3HAHUH XMMHUHU, A TAKXKE IS
OIICHKM C TIO3UIIUH DKOJOTUYECKOW O€30MaCHOCTH XapakTepa BIUSHUSA BEIIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHEC TIO3HABATEIbHBIX HHTEPECOB, WMHTCIUICKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW O00YyYaromuXCs: CIHOCOOHOCTH CaMOCTOSITEIBHO MPUOOpETaTh HOBBIC
3HAHUS MO0 XUMHU B COOTBETCTBHHM C XWU3HCHHBIMU MOTPEOHOCTSIMH, HCIOJIB30BAThH
COBpeMEeHHbIC HH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA M aHaIn3a y4eOHOM 1 HaydHO-
MOMYJIIPHON HHPOPMAITMA XUMHUYIECKOTO COICPKAHUS;

dopMupoBaHHE W Ppa3BUTHE Yy OOYUYAIOUIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIUICHUS, HAOJIOMAaTeTbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTHU, NPH I[UIAHUPOBAHUU ¢ TMPOBEACHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE y 00ydaroumxcsi yOe:K IEHHOCTH B TyMaHUCTUYECKON HAIIPAaBICHHOCTH
XUMUHU, €€ BaXHOW pOJIM B PEHICHUH TJI00aJbHBIX TPOOIEM palMOHAIBHOTO
MPUPOIONOIB30BaHUS, TIOMOJHEHUSI HSHEPreTHUYECKUX pPECypcoB U COXPAaHEHHUS
MPUPOTHOTO PABHOBECHS], OCO3HAHMS HEOOXOIUMOCTH OEPEKHOT0 OTHOIICHUS K IPUPOJIE
U CBOEMY 3/I0POBbIO, a TAK)KE IPUOOPETEHHMSI OIbITA UCIIOIb30BAHUS MTOTYYEHHBIX 3HAHUN



JUISl TIPUHATHS TPAMOTHBIX PEIIEHWH B CHUTyallUsAX, CBSI3aHHBIX C XUMHUYECKUMH
SIBJICHHSIMHU.
B yueOHOM 1muiaHe cpenHero oOmero o0pa3zoBaHUs MpeaMeT «XUMHS» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu « ECTeCTBEHHO-HAYUHBIC MTPEIMETHD.
OO6miee 4McliO YacoB, OTBEACHHBIX JUIsl M3YYEHUS] XUMHU, Ha 0a30BOM YypOBHE
cpemHero obmiero obpazoBanumsi, coctaBiseT 68 gacoB: B 10 kmacce — 34 gaca (1 gac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTEpHAIOB. Teopusi CTPOCHHSI OPraHHUYECKHX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHMYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K Pa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHHUE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoeka. [[puMenenne rauueprHa U 3TUICHTITMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTJCIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3jiokKeHHE MEPOKCHUIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€rsl 10 ypaBHEHMSAM XUMHYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BaHUS ITPENnapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XumMmudeckasi MPOMBIIIICHHOCTb, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, IHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX TPErapaToB, MPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHajoB,
AIIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YarolIUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUUCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MMOCIEAYIOEM aHATIU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUILEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KKIOTO YIeHA OOIECTRA,;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON
JIESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIC CBA3W MEXAY HU3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TMPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TPU pPEIICHUU Y4YEOHBIX TMO3HABATEIHHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB MUCCIIEAOBAHNSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh UHPOPMAIIMIO PA3IUYHBIX BUIOB U (PopM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoekTa U (popMyIHpOBaTH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBICHUM ITPUPOJIBI,



B (OopMHpOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyina (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIEpKAINE COCOUHEHHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs); TEOPUM U 3aKOHBI (TEOpusi CTpOEHUs
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh H3YyUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynme CoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, IJIFOK03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUS TEOPHUH CTPOCHUs
oprannyeckux BemuiectB A. M. BytnepoBa nisi 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 6eH301, METaHOJI, 3TAHOJ, STUJICHIJIMKOJIIb, TJIULEPUH, (HEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATh W BBHINOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypalus 0CJIKOB ITPU HarpPEBaHHH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyITHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIE pe3yJbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD» OTPAXKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KaApTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OPMUPOBAHUMU MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS] MPAKTUYECKUX 3a7a4 ¥ HKOJOTUYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO M IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  PpPEaKIWi, PacTBOpP, DJICKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMUS, JISKAINIME B OCHOBE TMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJISpHAasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C IMMOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

chOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEarvpyrolnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMHU, MOATBEPKIAOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



c(OPMUPOBAHHOCTh YMEHHH  pPACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOLIUX B pEaKlUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1Ta0OpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpPENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
temam «Metaiub»y U «HeMetamnb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpPMHPOBAHHOCTh ~ YMEHHMM  COONIIOAATh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B UEISIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3ACHCTBUS HA )KUBBIE OPraHU3MbI ONPEIETEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax crmocoObl YMEHBIICHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/t Konrpouabsneie IIpakTuuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3 0 0
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — AJIKAHBI 2 0 0
29 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 5 0 1
' AJIKaJMEHbI, ATTKUHBI
2.3 ApoMaTH4YeCcKHe yTIeBOI0POIbI 2 0 0
54 [TprposHbIE HICTOYHUKH YIIIEBOJOPOIOB U 3 1 0
' ux repepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. @enon 3 0 0
Anpneruapl. KapOOHOBBIE KHCIIOTHI.
3.2 ACTHARL Bap 7 0 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1 0




Hroro no pazneny

Pa3znen 4. A3oTcoaep:xamue OpraHudecKue coeIuHeHust

13

4.1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IlpakTHueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crtpoenue atoMoB. [leprnoanueckuii 3aKkoH
11 u [leproamueckasi cucTeMa XUMHUIECKAX 3 0 0
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 0 0
BCIIICCTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Wroro mo paszneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 MeTtais 0
2.2 Hemerambl 1
53 CBs13b HEOPTAHUYECKUX H OPTaHUICCKHIX 9 0 0
BEIIICCTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4 0 0
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB 110 34 2 3

ITPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie — IHpakruteckue f{lsyqeﬂnﬂ :)lﬁlc)l;I;OBaTeﬂbele
padoThI padoThI pecypenI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHs OpraHM4EeCKUX
2 coequHenuniit A. M. bytieposa, eé 1 0 0
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux semectB. Homenkinatypa 1 0 0
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 ATKaHbI: COCTaBUI/I CTpPOCHUE, 1 0 0
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1 0 0
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0
7 OTUieH U NPONUIeH — IpocTeiine 1 0 0
MIPeICTaBUTENH aJIKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 0 1
STWJIEHA U U3yUYEHUE €TO0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [lonydenue 1 0 0
CUHTETHUYECKOTO KayuyKa U PE3UHbI




10

AJIKHHBI: COCTaB U 0OCOOEHHOCTHU
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIIHI
MPEACTaBUTEb AIKUHOB

11

Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12

13

Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

I'eneTnyeckas cBs3b yriaeBogopoaos,
MNpUHAJICKAIIUX K Pa3JIMYHbIM KJIaCCaM

14

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MPUPOIHBIN ra3 U MOy THBIE He(TIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

15

16

17

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MPUPOIHBIN ra3 U MOy THBIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
KonTtponbHast pabota no pazueny
«YTeBoAopOabI»

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U dTaHol1. BonopoaHas cBs3b

18

19

20

MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOJIb
U TIULEPUH

DeHOI: CTPOEHUE MOJIEKYIIBI,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
MIpUMEHEHNE

Anbneruisl: GopMaNbIeTUa U
alneTanpaeru]. AeToH




21

OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

22

23

24

[TpakTuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas ¥ OJIEMHOBAsL KUCIIOTHI, KaK
IIPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX
KHUCIIOT

MpI1a KaK COJIX BBICHIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

25

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

27

JKupbl: ruapoNn3, MpUMEHEHHUE,
OMoJIOTNYecKast POJIb KUPOB

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baknelimue nmpencTaBUTENN: III0OKO34,
¢bpykTo3a, caxapos3a

28

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

29

30

KontponbHas padota mo pazaeny
«Kucnopoaconeprkariye opraHndeckue
COCIMHEHUS»

AMUWHBI: METHJIAMWH M aHUJIUH

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHWYECKHUE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuabt

32

benku xak npupoaHbie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHNUS




33 OcHOBHbIE IOHATHS XUMHUH 1
BBICOKOMOJIEKYJIAPHBIX COCTUHEHNH
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH. 1
[InacTmaccel, KaydyKkH, BOJJOKHA
OBHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUHN 3J1€MEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XMMHUYECKUX 31emeHToB 1. 1.
Menpeneesa, UX CBS3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

KoaunuyecTBO 4acosB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U X COCIUHCHUN
10 TpyHIaM U nepuojam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOB J[.1. MeHneneeBa
B Pa3BUTUU HAyKHU

CrtpoeHue BeliecTBa. XuMHUUYECKasi CBSI3b,

e€ BUABI; MCXaHHU3MBbI O6pa30BaHI/IH
KOBaJICHTHOM CBS3U. BO,[LOpO,[[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsTHE O MMCTIEPCHBIX CHUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPTraHUYECKUX COCTUHECHUH.
['eneTrueckas CBsI3b HEOPraHUYECKHIX
BEIIECTB, Pa3IMYHBIX KJIACCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiun. OOpaTuMble peaKuu.
XHUMHUYECKOE PABHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BiusHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

ONEKTPOIUTHYECKAS AUCCOLUALIUS.
[Tonsitue o BogopoHOM mokasarene (pPH)
pactBopa. Peakunu nonHoro oomeHa.
I'maponus opraHnyeckux u
HEOpPraHMYECKUX BEILECTB

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE
peakuuu. [TonsTre 00 anekTponnze
pacIIaBoB ¥ pacCTBOPOB COJIEH

KonTtponsHast pabota no pazueny
«Teopernueckre OCHOBBI XUMHU»

14

MerTabl, UX MOJ0XKECHUE B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Menaeneesa u
0COOEHHOCTH CTpOeHHUs aToOMOB. Ob1ue
(u3nuecKkre CBOMCTBa METAIIOB




15

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHHU METaJIOB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHECHIITNX
METaJUIOB (HATPUH, KaJul, KaJablui,
MarHui, aIIOMUHUN) U UX COCTMHEHUN
XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYeCKHE CBOMCTBA IMHKA, KeJIe3a U UX
COETUHEHUN

19

[IpaxTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
«Meramnsn»"

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

®duznyeckue cBONCTBAa HEMETAILIOB.
ANIOTpONUs HEMETAJIOB (Ha IpuMepe
KHCJIOpOJia, cephl, hocdopa u yrieposia)
XUMUYECKUE CBOWCTBA T'aJIOTEHOB, CEPBI U
HUX COeIUHEHUN

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u
UX COeINHEHNH

24

25

XUMHUYECKHE CBOMCTBA yIJIEPOJa, KPEMHUS
U UX COeIUHEHUN

[IpuMeHeHne BaXXKHEUIINX HEMETAIIOB U UX
COeIMHEHUI




26

O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
TeMme «HemMeTamnely. Beraucienus mo
YpaBHEHHUSAM XUMUUYECKHUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Perenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

28

29

30

KonTponbHas padoTa no temam
«Mertamae»y u «Hemetamiesn)

HeOpFaHI/I‘leCKI/IC H OPraHU4CCKHUC
KHCJIOTHI. HeOpFaHI/I‘leCKI/IC n
OpraHn4CCKUC OCHOBAHUA

AmMdoTepHbIe HeopraHu4ecKue u
opranuueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB

31

Ponb xuMuu B obecrieueHnu
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUILIUHEI

32

[IpencraBienust 06 0OMKX HAYYHBIX
IMPUHIHIIAX IIPOMBINIJIICHHOT'O ITOJYUCHUA
BAXHEHIIINX BEILECTB

33
34

YemoBek B MHPE BEIIECCTB U MaTCpUAIOB

XUMHUA U 3J0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 10 xmacc/ I'a6puensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»
» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA
Xumus, 10-11 knace/I'abpuensnO.C., OctpoymoB U.I'., Cnagkos C.A.,

AxnuonepHoe odmecto " M3natensctBo "l[IpocBenienue".

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://www.chem.msu/rus/elibrary/. Dnekrponnas OudIMOTEKA YU4EOHBIX

MaTCpHaJIOB 110 XUMUMU.



