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(0230BbIH YPOBEHD)

MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo XMMHH Ha YpOBHE CpPEIHEro obuiero oOpa3oBaHHs pa3paboTaHa HA OCHOBE
®deaepanbHoro 3akoHa OT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ylibTaTaM OCBOEHHs (eaepanbHO 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
obmero oo6pazoanus (DOII COO), npencraBieHHbIX B DenepalbHOM TOCYAAPCTBEHHOM
obpaszoBatensHOM cTtangapre COO, ¢ yuérom Konuenmum mpernonaBaHus y4eOHOTO HpeaMera
«Xumus» B 00pa3oBaTeNbHBIX OpraHm3ainusax Poccuiickoit deneparuu, peann3yonmx OCHOBHBIC
oOpa3oBaTeNbHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEHHH «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccuiickoit @eneparuu Ha niepuoa 10 2025 roga» (Pacnopspkenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJXO0B K pa3pabOTKe MpOrpamMMbl 110 XUMHH, K OIPEACIICHUIO 00LIeH cTpaTeruu
00y4YeHHs, BOCIUTAHUS U Pa3BUTHs 00yUalOMIUXCs CPEACTBAMHU YUEOHOTO MpeaMeTa « XUMHsDy IS
10—11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWIHM KoHuentyanbHble mojiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, CoAepX aHUs, pe3ylbTaToB OOydeHUs U TpeOOBAHUN K YPOBHIO
MOJIrOTOBKH BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHME,  IIOJIydaeMO€  BBIIYCKHUKaMH  00I1e00pa3oBaTeIbHOM
OpTaHU3aIH, SBISIETCS HEOTHEMIIEMO 9acThIO MX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEPIIAIOIINM
9TANoOM pealln3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIJIIOUEBBIX LIEHHOCTEH, MPUCYIIIUX
LIEJIOCTHOM CHCTEME XHMMHUYECKOro oOpa3oBaHMs. ODTH LIEHHOCTH KacaloTCS IO3HAHUS 3aKOHOB
npupojbl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJbTYypbl YEIOBEKa, a TAKXKE SKOJIOTHYECKU
000CHOBAaHHOTO OTHOLIEHHS] K CBOEMY 3J0POBbIO U MPUPOJHON cpere. Peanusyercs xumuueckoe
oOpa3oBaHue OOy4aloOIIMXCs HAa YpOBHE CpeJHEro oOIIero oO0pa3oBaHMs CPEJACTBAMU Y4eOHOIO
npenMera « XuMus», coJepkaHue U MOCTPOEHUE KOTOPOTo OMpPEIENeHbI B IPOrpaMMe 10 XUMUU C
yu€ToM cneuu(uKd HayKH XUMMHM, €€ 3HaueHHs B NMO3HAHUM MPUPOJBI U B MaT€pPHAIbHOM >KU3HU
o0miecTBa, a Takke C Y4ETOM OOIIMX MeJeid W MPHHIUIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI Cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparnui.

XUMHUSL KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIPaeT 0co0YyI0 poJib B COBPEMEHHOM
LIUBWIN3ALUU, B CO3/JaHMM HOBOM 0a3bl MaTepualibHOW KyJbTypbl. OHa BHOCHUT CBOH BKJIaJ B
(dhopMHUpOBaHHE PAIIHOHAIILHOTO HAYYHOTO MBIIIJICHHS, B CO3/IaHHUE IIEIOCTHOTO MPEICTaBICHUS 00
OKpY’KalolleM MHUpe Kak O €IWHCTBE MPUPOJbI M YeloBeKa, KoTopoe (GopMupyercs B XUMHUHM Ha
OCHOBE [TOHMMAaHMsI BEIIECTBEHHOT0 COCTaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHMSI B3aUMOCBSI3U MEKIY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUsS CTajla HEOThEMJIEMOM
Y4acThI0O MUPOBOM KyJBTYPBbl, HEOOXOIUMBIM yCIIOBHEM YCIEUIHOIO TPYAA U JKU3HU KaXI0ro YJeHa
oOmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3MJaTelIbHAas, KaK HayKa BBICOKMX TEXHOJIOTUM
HanpaBjeHa Ha pelIeHne TI00aIbHBIX Mpo0IeM YyCTOHUYHMBOIO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUILEBOI, SKOIOIrHUECKON 0€30M1aCHOCTH U OXPAHBI 37J0POBbSI.

B coorBercTBUM ¢ OOIMMHM LENSIMH M HPUHIUIIAMU CpEAHEro oomero oOpa3oBaHUs
conepkanue npenmera «Xumus» (10-11 kmacchbl, 0a30BbIil YpOBEHb M3yU€HHUS]) OPHUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuXcs, HEOOXOIUMYI0 MM JUis



BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIENIHOTO BKIIOYEHUS B JKU3HBb COIUyMa,
MIPOJOJKEHHSI 00pa30BaHus B PA3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBngmMUMH npeaMeTa « XUMUs» SIBISIOTCS 0a30Bble Kypchl — « OpraHnueckasi XUuMHsi»
n «O011ast 1 HeOpraHu4ecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUU M0 HEOPTraHWYECKOW XMMHUU (C BKIIOYECHUEM 3HAHUU U3
o0mieil XxumMum) U opraandeckoil xumuu. GopMupoBaHre TaHHOW CUCTEMbl 3HAHUHN MPU U3YUYECHUU
npeamMeTa o0ecreuyrnBaeT BO3MOKHOCTh PACCMOTPEHHSI BCEr0 MHOT0OOpa3usi BEIIECTB HA OCHOBE
OOIINX MOHSTHIA, 3aKOHOB ¥ TEOPUN XHUMHH.

Crpykrypa copepkaHusi KypcoB — «Opranndeckast xumust» u «OOmas u HeopraHHdecKas
XUMHS» copMHUpOBaHA B MPOTpPaMME MO XMMHH Ha OCHOBE CHUCTEMHOIO MOAXOAa K U3YUYECHHUIO
ydgeOHOro Mmarepuana M OOyCIIOBJICHa HWCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUN Ha
OmpeAeNEéHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHUHU BEIIEeCTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKOM TEOPHUH CTPOCHUS OPraHWYECKUX COCIWHEHUU, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHMUYECKUX U DIEKTPOHHBIX MPEJCTABICHUNH O CTPOCHHUU BEIIECTB.
Cenmenusi 00 HM3y4aeMbIX B Kypce BEHICCTBAX JAIOTCS B PAa3BUTHH — OT YIJICBOJOPOIOB JIO
CIIOKHBIX OHMOJOTMYECKH AaKTUBHBIX COEAMHEHMH. B Kypce opraHmueckoil XUMHH TOTydYaroT
pazButue CcGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS TE€PBOHAYAIBHBIC
MIPE/ICTABICHUS O XUMHUYECKOW CBSI3M, KIACCU(PHUKAIIMOHHBIX MpPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIUH.

[Ton HOBBIM yIIIOM 3peHHs] B TpeameTe «XuMus» 0a30BOro YypOBHS pacCMaTpHBAETCS
M3Y4YEHHbI Ha YypOBHE OCHOBHOTIO 0O0IIero o0pa3oBaHUS TEOPETHUUECKHM MaTepuan M
(akToNOrMuecKue CBENECHUSI O BEIIECTBAX M XMUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuveckas XUMHs» OO0yJarouuMcs TPEIOCTaBISAECTCS BO3MOXKHOCTH OCO3HATH
3HAYEHUE MEePHUOJUIECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJIOTHYECKHUX MO3UILIUN, TITy0xKe
MOHATHh UCTOPUIECKOE M3MEHEHUE (DYHKIMIA 3TOTO 3aKOHA — OT 00001maromei 10 00BACHSIOMEH 1
MIPOTHO3UPYIOIIEH.

Envnas cucreMa 3HaHMM O Ba)KHEWILMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX W
MPUMEHEHHUH, a TaKXKE O XUMHUYECKHX PEaKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHMS
nononHsietcs B Kypcax 10 um 11 KiaccoB 3ieMEHTaMHM  COJIEpKaHUsl, HMEIOIMIMMHU
KyJbTYPOJOTHYECKHIT ¥ TNPUKIAAHON XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHMMAHHUIO
B3aMMOCBSA3M XHMHHM C JPYIMMU HayKaMHU, pacKpblBalOT €€ poJib B IIO3HABATEIILHOW U
MPAKTUYECKON JESITebHOCTH YelIOBeKa, CHOCOOCTBYIOT BOCHHTAHUIO YBAXKEHHUS K MPOLECCY
TBOpYECTBA B OOJIACTH TEOPUH M MPAKTUYECKUX MPUIOKEHUN XHWMHUHU, TOMOTAIOT BBHIMYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX IMPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIUIO U TPUMEHATh €€ IS TOIMOJIHEHUS 3HAHWH, peIICHUS
MHTEJJIEKTYyalIbHBIX W JKCHEPHUMEHTANbHBIX HCCIEeIOBaTENbCKUX 3a1au.B memom copepxaHue
ydeOHOro npeaMera «XUMHsD JAaHHOTO YPOBHS U3YYCHHS OPHEHTHPOBAHO Ha (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHMS (GUIOCOPCKUX HUAEH, TaKMX Kak:
MaTepHaabHOE EAMHCTBO HEOPTaHWYECKOTO W OPraHMYECKOTO MHpA, OOYCIOBIEHHOCTH CBOWMCTB
BEIIECTB UX COCTABOM M CTPOEHHEM, II03HABAEMOCTh MPUPOIHBIX SBJICHUHN MyTEM AKCIIEPUMEHTA U
pelIeHHusT TMPOTUBOPEUU MeEXAy HOBBIMU (aKTaMH H TEOPETUYECKUMHU MPEINOCHUIKAMH,
OCO3HaHUE POJM XHMHH B PEIICHUH IKOJOTHYECKUX TMpoOJieM, a Takke MpoljeM cOepeKeHUs
SHEPTEeTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEpHUAJIOB.

B nnane pemenust 3a1a4 BOCIUTAHUS, Pa3BUTHS M COLUAIN3AIMH 00YyYarOMIUXCSl TPUHATHIE
MporpaMMoOil MO XUMHUHU MOJAXOJbl K OINPEACICHUIO COJAEpPKaHUS M TIOCTPOCHUS MpeameTa
npenycMaTpuBaoT (OPMUPOBAHHWE YHUBEPCAIBbHBIX YYEOHBIX JACUCTBUN, HMMEIOIUX 0a30Boe
3HAYEHUE JJIs1 PA3JIUYHBIX BHJIOB JEATEILHOCTH: PEUICHHs po0OieM, TOUCKa, aHalu3a U 00padoTKH
nH(popManuy, HEOOXOAMMBIX U MPHOOPETEHHUs OMbITa MPAKTUYECKOW U HCCIeA0BATEIbCKOM
JesATEeTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B nmpakTtuke npenosaBaHusi XMMHH KaKk Ha YPOBHE OCHOBHOTO 0011lero 00pa3oBaHus, TaK U Ha
ypOBHE cpemHero oO0miero oOpa3oBaHUs, MPH OMPEACIICHUU COACPKATEIHLHOU XapaKTEePUCTUKH
1uene M3ydyeHWs TMpeaMeTa HalpaBiICHHEM IEePBOCTENEHHOM 3HAYMMOCTH  TPAJAMIIMOHHO



npu3HaéTcst  (OpPMHpPOBAHWE OCHOB XUMHUYECKOW HAyKH Kak o00JacTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKON EATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIMYECKOW TOYKH 3pPEHHUS TaKOW MOAXOJ K OMPENEICHUIO0 IEeJIeH H3y4YCHHs
MpeaMeTa SIBJISETCS BIIOJIHE ONPABIaHHbBIM.

CormacHo JaHHOW TOYKE 3pEHUs TJIABHBIMHM LENSIMU HW3Y4YeHHUs TMpeaMeTa «XHUMHs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:
¢ (OpMHUPOBAHHE CHUCTEMBbI XMMHUYECKHX 3HAHWN KaK BaKHEUIIIEH COCTABIISIFOIICH €CTECTBEHHO-
Hay4YHOU KapTUHBI MHPA, B OCHOBE KOTOPOH JIC)KAT KITFOUEBBIC TIOHATHS, ()yHIaAMECHTAIbHBIC 3aKOHBI
U TEOpUU XHMHH, OCBOEHHUE S3bIKa HAyKH, YCBOCHHME M IOHUMAHUE CYIIHOCTH JOCTYHHBIX
0000IICHNIT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C UCTOpUEH WX pa3BUTUSA W
CTAaHOBJICHUS;

e (GOopMHpOBaHHME U pAa3BUTHE NPEICTABICHHA O HAYYHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIHi, HEOOXOAMMBIX JUIsl TMPUOOPETEHUS YMEHUM OPUEHTHUPOBATHCS B MHUPE
BEILECTB U XUMHUYECKUX SIBJICHUH, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUUECKON U IMOBCEIHEBHOM
KU3HH;

® Dpa3BUTHE YMEHUH U CHOCOOOB JESATENLHOCTH, CBSI3aHHBIX C HAOJIIOACHHEM U OOBSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0ICHHEM TIPABHII O€30MaCHOTO OOpAaIECHHS C BEIECTBAMHU.

Hapsiny ¢ 3tuM, conepkaTelibHasi XapakTEpPUCTHKA L€ W 3aJad M3y4YeHMs MpeaMeTa B
rporpaMMe Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B
CHUCTEME CpenHero oomero oopa3oBaHus. CeroHs B MPEMNOJaBaHUM XUMHUU B OOJIBINCH CTEIICHH
oTAaéTCs MpeANoYTeHUE MPAKTHUECKOM KOMIIOHEHTE COJIepKaHus 00y4eHuUs, OpUEHTHPOBAHHON Ha
MOATOTOBKY BBIITYCKHUKA 00111€00pa30BaTEIbHON OpraHu3alluy, BIaICIOIIero He HabopoM 3HaHUI,
a (pyHKIMOHANTBHON TPAMOTHOCTHIO, TO €CTh CIHOCOOAMH W YMEHHUSMHU AaKTHBHOTO MOJNyYEHUS
3HaHUU ¥ NPUMEHEHUS UX B PEaJIbHOM KU3HU Il pELICHUS TPAKTUYECKHUX 3a/1a4.

B cBs13u ¢ 3TUM TIpH M3YUYEHUH TpeaMeTa « XUMUSD» JOMUHUPYIOIEe 3HaYCHHE MPUOOPETaoT
TaKHe LN U 3a/1a4U, KaK:

ajanTtanus oO0yJaromMXCcsl K YCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MUPA, (HOpMHpPOBaHHE
WMHTEJJICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo000pa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >XU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHUEM;

(dhopMupoBaHHE Y 00YYaIONINXCS KIFOUYEBBIX HABBIKOB (KITIOUYEBBIX KOMIETEHIIHI), UMEIOIUX
YHUBEPCAIBHOE 3HAYCHHE [JIS PA3IMYHBIX BHUJIOB JEATEILHOCTH: pEIIeHUs MpoOjeM, TOUCKa,
aHanuza ¥ o0paboTKM WHGOpPMANUK, HEOOXOTUMBIX ISl MPUOOPETEHHs OMbITa ACSITENbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TO3HAHWW XUMHUHU, a TaKXKe [JI OICHKU C TO3HIUI
JKOJIOTMYECKON Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB W XUMHUYECKHX IPOIECCOB Ha
OpraHU3M YEeJIOBEKa U MPUPOJIHYIO CPEIY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJICKTYaTbHBIX W TBOPUECKHUX CIOCOOHOCTEH
00ydJaronmxcsi: CHoCOOHOCTH CaMOCTOSITEIBHO TMpHOOpETaTh HOBBICE 3HAHHMS 10 XUMHH B
COOTBETCTBUM C >KM3HEHHBIMU MOTPEOHOCTSAMHM, HCIOIH30BaTh COBPEMEHHbIE WH(OPMAalMOHHBIC
TEXHOJIOTHH I TIONCKA W aHaiu3a Y4eOHON W HAyIHO-TIOMYJISIPHOW WH(POPMAIUU XUMUYIECKOTO
COZIepKaHUS;

(dhopMHUpOBaHHE W PA3BUTHE y OOYYAIONIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBINIICHHSI,
Ha0II01aTEIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPble 0COOEHHO HEOOXOAMMBI, B YACTHOCTH,
MIPY TUTAHUPOBAHUU U TTPOBEACHUU XUMHUECKOTO KCIIEPUMEHTA;

BOCTIHTAaHUE y O0ydaromuxcs yOekIEHHOCTH B TYMaHUCTHYECKON HAmNpaBIEHHOCTH XUMHH,
e€ BaXHOW pPOJMM B PEHICHUH TJIOOAIBHBIX NPOOJIEM palMOHATIBLHOTO MPHUPOIOTOIL30BAHMS,
MONOJIHEHHSI SHEPreTUUYECKUX PECypCOB U COXPAHEHHUs MPUPOJHOTO PABHOBECHUS, OCO3HAHMS
HEOOXOIUMOCTH OEpEKHOTO OTHOIICHHUS K MPHUPOJE U CBOEMY 3JI0POBBIO, a TAKKe MPUOOPETCHUS
OMbITa HUCMOJIb30BAHMS MOJYYEHHBIX 3HAHUN JUIsl NPUHATUS TPAMOTHBIX PEIICHUU B CUTyalUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM mmaHe cpemHero oOmiero oOpas3oBaHUs MpeaMeT «XUMHUsS» 0a30BOTO YPOBHS
BXOJHT B COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyYHBIC TTPEAMETHD.



OO1iee 4ncaO YacoB, OTBEAEHHBIX ISl M3YYEHHUS XUMUHU, Ha 0a30BOM YpOBHE CpEIHETO
obmiero oopazoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kmacce —
34 gaca (1 gyac B HeeIIO).

PEAJIM3ALIUA BOCHHUTATEJABHOI'O IOTEHHUAJIA TPOT'PAMMBbI

Hacrosimas pabouast mporpamma GopMHpYETCs C y4eToM padoyeil mporpaMMbl BOCITUTAHUS
I'BOY COII Ne 291 Cankr-IlerepOypra. BocnuratensHas cocTtaBistonias (KOMIOHEHTa) AaHHOU
MIporpaMMbl HampaBjieHa Ha pa3BUTHE JMYHOCTH, CO3JAAHME YCIOBUH AJI CaMOOIIPENEICHUS U
COLMAJIN3alMM Ha OCHOBE TPAJMLMOHHBIX POCCHUMCKMX LEHHOCTEH (KHM3HM, TOCTOMHCTBA, MPaB U
CBOOO/I YeIOBEKa, MaTPUOTH3MA, TPAKIAHCTBEHHOCTH, CiTy)keHne OTe4ecTBY U OTBETCTBEHHOCTH 32
ero cynap0y, BBICOKHX HpPABCTBEHHBIX MJI€AJIOB, KPENKOH CEeMbH, CO3MJATEIbHOIO TpPYyAa,
MPUOPUTETa JYXOBHOIO HaJ MaTepUaJbHBIM, T'yMaHU3Ma, MWJIOCEpIUs, CIPaBEAJIUBOCTH,
KOJUIEKTUBHM3Ma, B3aMOIIOMOIIN U B3aMMOYBAXXCHMsI, HICTOPUYECKON NMaMATH U IIPEEMCTBEHHOCTH
MIOKOJIEHUH, eIMHCTBA HapoaoBPoccum), a Taxke NMPUHATHIX B POCCHICKOM OOIIECTBE MPABUI U
HOPM IIOBE/IEHUS B UHTEpecax 4eJ0BeKa, CEMbHU, OOIIECTBA U TOCYAAPCTBA.

[IporpaMMa MaKCHUMaJlbHO MCIIOJNB3YET BOCIUTATENbHBIE BO3MOXKHOCTU COJAEPIKAHUS
npeamera (Kypca) HMOCPEICTBOM MHOA0Opa COOTBETCTBYIOIIETO COAEP)KAaHUS YPOKOB, 3a/laHuil,
BCIIOMOTATENIbHBIX MaTEepUAJIOB, TPOOIEMHBIX CUTyallid aisi (OPMHUPOBAHHS y OOYYaroImIuXcs
POCCHMCKMX  TpaJWLMOHHBIX JyYXOBHO-HPAaBCTBEHHBIX U  COLMOKYJBTYPHBIX  LI€HHOCTEH,
POCCHUICKOI0 UCTOPUUECKOIO CO3HAHUS HA OCHOBE HCTOPUYECKOTO MTPOCBEILIEHUS.

Bbi0op MeTOn0B, METOJMK, TEXHOJOIMH OCYIIECTBISIETCS C Y4Y€TOM BOCIUTATEIbHOI'O
BO3/ICHCTBUS HA JTUYHOCTH B COOTBETCTBUU C IIEISIMH U 3a/la4aMy BOCIIUTAHUS U oOpazoBaHus. Ha
YPOKax IpeRyCMOTPEHO:

e [pUBJIICYCHHE BHUMAHUSA OOYYAlOIIMXCA K LIEHHOCTHOMY acCHEeKTy H3y4aeMoro mpeaMera,
SBIICHUI M COOBITHUH, WHUIIMUPOBAHUE OOCYKICHUH, BBHICKA3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIICHUS K U3yYaeMbIM COOBITHUSAM, SIBICHUSM, JIHLIAM;

® MPUMECHEHHE MHTEPAKTHBHBIX (opM paboTBl — MHTEIEKTYaJIbHbIX, CTHUMYJIHUPYIOLINX
[I03HABATEJIbHYI0 MOTUBALIMIO, UTPOBBIX METOAMK, JUCKYCCHUMN, JAIOLIMX BO3MOYXKHOCTb MPUOOPECTH
OTIBIT BEJICHHUSI KOHCTPYKTUBHOI'O JIaJiora; TpyINIoBOi paboThl, KOTOpas YYUT CTPOUTHh OTHOLICHHUS
U eMCTBOBATh B KOMaH/1€, CIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIICHUS;

e 1OOyXIeHne oOydJarmmxcs CcoOMoaTh HOPMBI  TOBEJEHHUS, TpaBwia OOMIEHUS CO
CBEpCTHUKAMM M MEJarOrMYeCKUMH  paOOTHUKAaMH,  YCTaHOBJIEHHE U TOAJEPXKKa
no0poxenarenbHOl aTMochepsl;

e OpraHus3alMs HAcTaBHUYECTBA MOTHBHMPOBAHHBIX U 3PYJUPOBAHHBIX OOYyYaIOLUXCA HaJ
HEYCIIEBAIOIIMMU  OAHOKJIACCHUKAMH, B TOM 4YHCI€ C OCOOBIMH  00pa3oBaTelbHBIMU
NOTPEOHOCTAMH, JIAIOUIET0 OOYYaroIMMCSl COLMANbHO-3HAYMMBII ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

® UHUIMMPOBAHHE M  TOJAEPKKA  HCCIENOBATENIbCKOW  JEATENIBHOCTH  OOydaroumxcs,
IUIAHUPOBAHUE W BBINOJIHCHWE HWHAMBUIYAJBHBIX W TPYIIOBBIX IPOCKTOB BOCHUTATEIBHOU
HaIPaBJIEHHOCTH.

B paMkax peanusanuu IPOrpaMMbl YYHUTBIBAKOTCSI MEPOIPHATHS, BKIIOYCHHBIC B IUIaH

BOCIIUTATEILHON pabOTHI IIKOJIBI.
COJAEP)KXAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHMHU

IIpenMer OpraHM4ecKOM XMMHH: €€ BO3HHKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOIYYCHHUH
HOBBIX BEUIECTB U MaTepUasioB. Teopus CTpoeHHs opraHndeckux coenunenuii A. M. bytieposa, e€
OCHOBHBIE NOJOXeHUA. CTPYKTypHbIE (JOPMYJIbI OPraHUYECKUX BemiecTB. ['omororus, usomepus.
XuMu4eckas CBS3b B OPraHUUYECKUX COEIMHEHUSIX — OMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o kimaccudukanum opraHudeckux BemecTB. HomeHkiaTypa opraHM4ecKux
COEIMHEHMH (cucTeMaTH4ecKas) U TPUBUAJIbHBIE HA3BAHUS Ba)KHEHIIMX INPEICTABUTEIIEH KI1accoB
OpPraHUYECKUX BEILECTB.



DKClepUMEHTAIbHbIE METOJbl M3YUYEHHUsS] BEUIECTB M HUX MpEBpAlllEeHUI: O03HAKOMJICHHE C
o0pa3llaMu OpraHMYeCKHUX BEIECTB M MaTepuajaMM Ha UX OCHOBE, MOJEIMPOBAHHE MOJICKYJI
OpPraHMYECKUX BEILLECTB, HAOIIOEHNE U OMHCAHNUE AEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALLEHUIO
OpPraHUYECKUX BELIECTB PU HarpeBaHuM (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJNKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKHI pAn. MeraH M 3TaH — MNpocTenune
MPEJCTABUTENN AJIKAHOB: (PU3MUYECKHEe W XUMHUYECKUE CBOIMCTBA (pEaKkIMy 3aMEIICHUSI U TOPEHUs),
HaXO0XJACHHUE B IIPUPOJIE, IIOJYyUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psiA. DTHIEH U MPOIUJIEH — MPOCTEHIINe
NPEJCTABUTENN AJKEHOB: (U3MYECKHe U XHMHYECKHE CBOWCTBA (peakuuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHUS, THIpaTalluy, OKUCIICHUS U TIOJMMEPU3ALINN), TOTYUYEHHE U TPUMEHEHNE.

Anxaguensl: OyrtaaueH-1,3 u MetunOyTanueH-1,3: cTpoeHue, BaKHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). [loayueHne CMHTETHYECKOrO KaydyKa U Pe3UHBbI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKUH psifl. ALIETHIIEH — IPOCTEHIINI
MPEJCTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (U3NYECKHEe W XWMHUYECKHE CBOWCTBAa (peaKiuu
THJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALIUHU, TOPEHHUS ), TOJTyUEHHE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (GU3MYECKHE M XUMHUYECKHE CBOWCTBAa (peakiuu
raJJoOreHUPOBAaHUS M HUTPOBAHHUs), MOJNyuYeHHE U MNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u Xumuyeckue couUCmea (peakyuu 2anro2eHUposanus U HUMpOGAHUs), NOAYYeHUe U
npumenenue. ToxcnyHOCTh  apeHoB. ['eHernueckas CBS3b  MEXAy  yINIEBOAOPOAAMH,
MIPUHAUIEKAIMMH K Pa3JIMYHBIM KJIAaCCaM.

[IpupoaHble MCTOUHUKHM YIJIEBOAOPOAOB. [IpuponHbIii ra3 M momyTHbIE HE(TAHBIE Ia3bl.
Hedts 1 e€ nmpoucxoxaerne. CriocoObl epepabOTKH HEPTH: MEPEroHKa, KPEKUHT (TEPMHYECKU,
KaTalnuTudeckuit), nuponus. [Ipoaykrel nepepaboTku HeTH, MX MPUMEHEHHE B IPOMBIIIJICHHOCTH
U B ObITy. KaMeHHBIH yrojib 1 NpoayKThl €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUYEHHUS BEUIECTB M HUX IPEBPAILEHUI: O3HAKOMIICHHE C
o0pa3laMu IulacTMacce, KayuyykoB M pe3uHbl, Koyuiekimu «Hedtb» u «YTomb», MoaenupoBaHHe
MOJIEKYJl ~YIVIEBOJOPOJOB M TaJIOTEHONPOU3BOAHBIX, IPOBEJCHUE HPAKTUYECKOH pabOThI:
MIOJIyYEHUE ITWICHA U U3YYEHHUE €ro CBOUCTB.

Pacuérunie 3amaun.

Brruncnenus no ypaBHEHUIO XMMUYECKON peakunu (Macchl, 00bEMa, KOJHMYECTBA HCXOIHOTO
BEIIECTBA WU MPOJYKTa PEAKLIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOIAHBIX
BELIECTB WU IPOAYKTOB PEAKIIMH).

Kucnopoacoaepxamue oprannyeckne coeANHEHUs!

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHON M 3STaHON: CTPOCHHUE, (U3UYECKHe U
XMMHYECKHE CBOMCTBa (pEeakUuu C AaKTMBHBIMM METaJlJIaMM, TaJOr€HOBOJOPOJaMH, TIOpPEHHE),
IIpUMeHEeHNne. BogopoIHbIe CBSI3U MEXAy MOJIEKYyJIaMH CIIUPTOB. [[eficTBUE MeTaHOa M 3TaHOJIA Ha
OpPTraHM3M YEJIOBEKa.

MHoOroaToOMHbIE CIHUPTHIL. ODTWICHIJIMKOJIb W TJMLEPUH: CTPOEHHUE, (U3NYECKHe U
XMMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO ILEIOYHBIMU METaslaMH, KaueCTBEHHAs peaklus Ha
MHOTOaTOMHbIE cnupThl). JlelicTBMe Ha oOpraHu3M 4esoBeka. lIpuMeHeHue riauuepuHa W
STHJICHIJIUKOJIA.

@DeHOI: CTPOCHHE MOJEKYJIbI, GU3NIECKUE U XUMHUYECKUEe CBOMCTBA. TokcHMuHOCTH (peHOMa.
[Ipumenenne Qenona.

Anpnerunipl M kemowusi. DopManbIeTui, auneTaNnbIeTui: CTpPOeHHEe, (u3nuecKkue u
XMMHUYECKHE CBOMCTBa (peakUuu OKUCIEHUS M BOCCTAHOBIICHUS, KAaueCTBEHHBbIE pPEaKIUN),
[I0JIy4E€HUE U IPUMEHEHHUE.

OHOOCHOBHBIE Mpe/iebHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAsi M YKCYCHas KUCIIOTBI:
cTpoeHue, pU3NUeCKue U XMMHUYECKUE CBOWCTBA (CBOMCTBaA, OOIIMe JJIS Kiacca KHCIOT, PeaKIus
TepupUKaALMM), MoaydyeHHue U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHCIOTHI Kak
MIPEICTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIlEE NEHCTBHE.




Crnoxable 3(QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [HIpONM3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponns xxupos. IIpumenenne xxupoB. bruonoruueckas poib KUpPOB.

VYTneBoasl: cocTaB, KiacCH(pHUKANUs YriIeBOJOB (MOHO-, IW- W MoJUcaxapuabl). [moko3a —
MNPOCTEHIIMIA MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYJbl, (U3NYECKHUEe M XUMUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaoM meau(Il), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIEeHHE, OpOXKEHUE TJIIOKO3bI), HAXOXJIEHUE B MPHUPOJE, NPUMEHEHHE,
ouonoruydeckas posb. @otocunTes. PpyKkTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnonosa Kak IpUpOAHbIE NMosMMepbl. CTpoeHuEe Kpaxmana U IEeJUIHOJIO3bI.
dusnyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJu3, KaYeCTBEHHAs PeaKusi C HOA0M).

OKCIIEpUMEHTAJIBHBIE METOABl HW3Y4YEHMs BEIECTB W UX IPEBpAILCHUI: IPOBEICHUE,
Ha0JII0/IEHUE U ONMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIUU
OJTHOATOMHBIX CIUPTOB (OKUCIeHHe AHTaHosna okcugoM wmenu(Il)), MHOroaroMHbBIX CHHPTOB
(B3auMmopeiictBue ruuepuHa ¢ ruapokcuaoM menu(ll)), anpaernnoB (oKHciIeHHE aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpoxkcugom meau(ll), BlammonelcTBHEe Kpaxmana ¢ HOAOM),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHbie 3agaun.

Borunicnenus mo ypaBHEHUIO XUMUYECKOW peakluu (Macchl, 00b€Ma, KOJIMUECTBA UCXOHOTO
BEILIECTBA MJIM MPOAYKTA PEaKILUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WU IMPOAYKTOB PEAKIINH).

A3oTconepsKanie OpraHn4eckie COeTMHEHNUS.

AMUHOKHCIIOTH Kak aM(OTepHbIe OpraHuYecKrue coenuHeHus. Pu3nveckne U XUMHUECKUe
CBOWCTBA AMHHOKUCIOT (Ha MpuMepe IMLuHA). buosornyeckoe 3HaueHUE aMHHOKHUCIIOT.
[TenTuae!.

benkn kxak HpUPOAHBIE BBICOKOMOJIEKYJISIpDHBIE COeAUHEHHA. llepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHYECKHME CBONCTBAa OEJIKOB: THJIPOIU3, JeHATypalus,
KayeCTBEHHbIE PEAKLIMU Ha OEJIKU.

DKcIepUMEHTabHbIE METO/Abl HM3Y4YeHMs BELIECTB M MX IMPEBpallleHHi: HaOI0JeHHEe U
OIHCaHME JAEMOHCTPALMOHHBIX ONBITOB: JEHATypalus OEJIKOB IIPU HarpeBaHUU, LIBETHBIC PEAKIIUU
OEJIKOB.

BbicokomosiekyIsipHbIe cOeIHHEHHSA

OCHOBHbBIE TOHATUS XHMHUH BBICOKOMOJIEKYJISIDHBIX COEJUHEHHMI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3B€HO, CTCIIEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas Macca. OCHOBHBIE METOBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPU3ALINS U IOJUKOHACHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUS BEUICCTB M HUX IPEBPAILCHUH: O3HAKOMIICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXNpeaAMETHBIX CBA3E€H NpU U3ydyeHHUU opraHuuyeckoil xumuu B 10 kiacce
OCYILECTBIJIAETCSl 4Y€pe3 HCIOJIb30BAaHME KaK OOLIMX €CTECTBEHHO-HAyuYHBIX IOHITHUH, Tak H
MOHSTHM, SBISIOIUXCS CUCTEMHBIMU I OTEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OO1u11e ecTeCTBEHHO-HAayYHbIE MOHATHS: SIBI€HUE, HAY4YHbII (DaKT, FMIIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTe3, Kiaccuukauus, NEePHUOAUYHOCTb, HAOIIOJACHUE, H3MEPEHHUE, HKCIEPUMEHT,
MOJICTIUPOBAHUE.

®dusuka: MaTepus, YHEPIrHsi, Macca, aToM, IEKTPOH, MOJIEKYJa, PHEPreTUUECKUN YPOBEHbD,
BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBa, (PU3MUECKUe BEIUUYUHBI U €AMHUIBI UX
U3MEpEHUS.

buonorus: kmerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yTIeBOIbI, )KUPbI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorys: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO NUTAHUS, MOIOIIME CPEACTBA,
JICKapCTBEHHBIE U KOCMETHUYECKHE IpENapaThl, MaTEpUaibl U3 MCKYCCTBEHHBIX U CHHTETHYECCKUX
BOJIOKOH.

11 KJIACC



OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTudyeckne 0CHOBbI XMMHH

XuMuyeckuil aneMeHT. AToM. Sapo aTtoma, U30TONbBI. JJNEKTpOHHass 000JI0YKa.
DHepreTuvyeckue ypoBHH, MOAYPOBHH. ATOMHBIE opOuTaiu, s-, p-, d- s1emMeHTbl. OcoOeHHOCTH
pacrpeneneHust 3JIEeKTPOHOB MO OpOHTAIsIM B aTOMax 3JEMEHTOB IMEPBBIX YETHIPEX IMEPHUOJIOB.
DnekTpoHHasi KOHGUTYpaIHs aTOMOB.

[lepnonnueckuit 3akoH u Ilepuoguueckas cucrtemMa XHMH4YECKuX dnemeHToB [[. .
MenaeneeBa. CBs3b NEPUOANUECKOTO 3aKoHA U [leprnonnueckoll CUCTEMbl XMMUYECKUX AJIEMEHTOB
J. U. MenzaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuogam. 3HaueHUe NEPUONYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

CtpoeHnue BemiecTBa. XHMHUYECKas CBS3b. BuIbl XUMHYECKOH CBSi3U (KOBaJeHTHAs
HETIOJISIpHAsT U TIOJISIpHAsi, WOHHAs, MeTaimdyeckas). MexaHu3Mbl 00pa3oBaHUs KOBaJIEHTHOM
XUMHYECKON CBsI3W (OOMEHHBI M JOHOPHO-AaKIENTOpHBIN). BomopoaHas cBsi3b. BaneHTHOCTH.
DneKkTpooTpunaTeabHOCTh. CTeneHb okuciieHus. IOHbI: KaTUOHBI K AHHOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOIO CTPOEHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BelIeCTBa. THUIMBl KPUCTAUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PELIETKHU.

[TonsTHe 0 AUCHEpCHBIX cucTeMax. VICTUHHBIE M KOJUTOMAHBIE PacTBOPHL. MaccoBas mouis
BEILECTBA B paCTBOPE.

Krnaccudukanus HeopraHWYeCcKHx coequHeHHi. HoMeHKIaTypa HEOpraHMYeCKHX BEIISCTB.
I'eneTnueckas CBsI3b HEOPraHUUYECKUX BEILIECTB, IPUHAUICKALIUX K PA3TUYHBIM KJIACCAM.

Xumunyeckass peakuus. Krnaccudukamuss XMMHYECKHX peakIMi B HEOPraHWYECKOM W
OpraHWYECKONM XUMHUHU. 3aKOH COXPAHEHMsS] MAacChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS
SHEPTUH NPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTh OT pPa3MUyHBIX (akTopoB. OOpaTUMBbIE pPEaAKIIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIME HA COCTOSHHE XHUMHUYECKOTO pPaBHOBECHSI.
[Tpuniun Jle [latense.

DOnexrponutuyeckas auccormanus. CuipHbIe W cliadble 2MeKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAs, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHHs BEIIECTB M MX IPEBPAILCHMI: JIEMOHCTpauus
tabmun «Ilepuonmdeckas cucrema xumudeckux dsnmeMeHToB J[. V. MenpaeneeBa», u3ydeHHE
MojeNiell  KPUCTAJUIMYECKUX pEIETOK, HAOII0AeHHWe M ONUCaHUe JEMOHCTPAllMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3lioKeHHWE TMEPOKCHIAa BOAOPOAa B MPHUCYTCTBUHM KaTalM3aTopa,
ONpENIETICHUE CpeAbl PacTBOPOB BEIIECTB C IMOMOINBK) YHUBEPCAJIBHOTO WHIMKATOpA, PEaKIHUH
MOHHOTO OOMEHa), MpPOBEACHUE MpaKTUYecKod paboThl «BnusHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTh XUMHUUYECKOU PEAKLINI.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHHAM XUMHUYECKUX PEAKIMiIl, B TOM YHCIIE TEPMOXUMHUYECKHAE PACUETHI,
PacyEThI C UCTIOJIB30BAHUEM MOHSATUS «MACCOBas I0JIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hemerannsl. [lonoxenue HemeraiuioB B Ilepruoanueckoi CUCTEME XUMHUYECKUX BJIEMEHTOB
JI. . MeHnneneeBa u OCOOCHHOCTH CTPOCHHS aToMOB. (DU3MUYECKHE CBOWCTBA HEMETAJUIOB.
AJIOTpONHs HEMETAJUIOB (Ha MpUMepe KUCIOPoia, cepsl, (hocdopa u yriaeposa).

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJoreHoOB, cepbl, a3ora, docdopa,
yIJiepo/ia U KPeMHUs1) U UX COCAUHEHUN (OKCHAOB, KHCIOPOJCOAEPKAIIMX KHUCIOT, BOJOPOIHBIX
COCTMHCHHU ).

[IpuMeHeHNEe Ba)KHEUIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertambl. [lonoxenne metamioB B [lepronuueckoit cucteMe XuMuueckux 3yemeHton 1. W.
MenpeneeBa. OcCOOEGHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JI0YeK aroMoB MeTaioB. OOriue



¢usnveckne cBoiicTBa MeTauioB. CIUIaBbl METAUIOB. ODJEKTPOXMUMHYECKHHA Psii HANPSHKCHUN
METAaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIIMX METAUIOB (HATpWid, Kajaui, KaJblMi, MAarHui,
ATIOMUHHM, IUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHI.

O61ue crnocoObl NoTy4YeHHs! MeTauIoB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKCNepUMEHTAIbHBIE METO/Ibl U3YUEHHUSI BEIECTB U UX MPEBPALICHUN: U3yUEHUE KOJUIEKIIUU
«Mertamibl U crIaBbl», 00pa3lloB HEMETAUIOB, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3aa4, HaOII01eHe
U OMNHCAHHE JEMOHCTPAIIMOHHBIX U Ja0OpaTOPHBIX OMNBITOB (B3aMMOJAEWUCTBHE THAPOKCHAA
AIIOMHUHMSI C paCTBOPaMH KUCIJIOT U LIEJI0YEH, KaUeCTBEHHbIE PEAKIIMHM HAa KAaTHOHBI METAJIIIOB).

PacuérHbie 3agaun.

Pacuérer macchl BemecTBa Wi 00bEMa Ta30B TI0 U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce
Wik 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKI[UU BEIIECTB, pacy€Thl Macchl (00bEMA, KOTMYECTBA
BEIECTBA) IPOIYKTOB PEaKLUH, €CJIU OJJHO U3 BELIECTB UMEET MPUMECH.

XuMHUA U )KU3Hb

Poms xuMuu B 00€CTIEYeHNH KOJOTHYECKOW, SHEPreTHUECKOW M THIIEBOW OE30MacHOCTH,
pa3BuTuu MeauuuHbl. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenus 06 OOMMX HAYYHBIX NMPUHIUIAX MPOMBIIUICHHOTO MOJYYCHUS BaKHEUIITHX
BEILECTB.

YenoBek B MHpE BELIECTB M MATEPHANIOB: BAXHEHIIME CTPOUTENIBHBIC MaTEPHAJIBI,
KOHCTPYKLIMOHHBIE MaTepHallbl, KpPacKW, CTEKJIO, KepaMuKa, MaTepuajibl MJisi 3JIEKTPOHHKH,
HaHOMaTepHalibl, OpraHM4YECKHE U MUHEpPAJIbHbIE y100pEHUSI.

XuMHSLT W 30pOBbE YEJIOBEKA: IpaBUja HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENaparos,
MpaBmia 6€30MaCHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanmzanust MeXMpeAMETHBIX CBS3EH MPHU M3YUYECHUH OOIIeH M HEOpraHMYecKor XuMuu B 11
KJIACCEe OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUHN, TaK U
MIOHATUH, ABIISIOIIMXCA CUCTEMHBIMHU JUISL OTJEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DaKT, TUNOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIacCU(UKAIMs, TEepUOJUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
W3MEPEHUE, SIBICHUE.

®usuka: MarTepus, JHEpPrus, Macca, aroM, 3JIEKTPOH, INPOTOH, HEUTPOH, WOH, HU30TOIl,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYEeCKHil ypOBEHb, BEIIECTBO, TeNO, OO0BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIUYMHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, oOpraHums3M, B3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEILIECTB B OpPraHU3MeE.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTINBO, PECYPCHI.

TexHOonorua: XUMU4eCKas MPOMBIIUIEHHOCTb, METAJULYpPIrusi, IIPOU3BOACTBO CTPOUTEIbHBIX
MaTepuasos, CEIbCKOXO35IMCTBEHHOE IIPOU3BOJCTBO, MULIEBAs MIPOMBIILIIIEHHOCTb,
(apmMarieBTHYECKasi IPOMBIIIIEHHOCTD, IIPOU3BOJCTBO KOCMETUYECKHX MPENapaToB, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€pUaJOB, dJEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpamMM CpeAHero oOImero obpa3oBaHus (JMYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM).
HayuHo-meToanueckoit 0CHOBOM Ui pa3pabOTKU IIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMM
cpeaHero o0Iero o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIBHOCTHBINA MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TOJIXOJOM B CTPYKTYpE JHYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHUs» Ha YpPOBHE CpeJHEro oOIIero o0pa3oBaHUs BbIIEICHBI
CJIEIYIOIIHE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOMIMMHCS POCCHUICKOW TpakIaHCKOHW HISHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEEIICHHUIO;



HaJu4re MOTHUBAIIUHU K 00YUYEHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMHUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, TPUCYIIMMU IIEJIOCTHOM CHCTEME XHMMHUYECKOTO
o0Opa3oBaHus;

HaJU4re MPaBOCO3HAHUS IKOJIOTUUECKOM KYJIbTYPhI M CIOCOOHOCTH CTABUTh IIEJIM U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHHS MpeaMeTa « XUMUsD JOCTUTAIOTCS B €IMHCTBE YUeOHOU
Y BOCHHUTATEIbHOW JEATENBHOCTH B COOTBETCTBHHM C T'yMaHHCTUYECKUMH, COLMOKYIbTYpPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJI€aJlaMd POCCHUUCKOTO TPakIaHCKOTO OOIIEeCTBa,
MPUHIATHIMU B OOIIECTBE HOPMaMH U TPaBUJIAMU TMOBEICHHS, CIIOCOOCTBYIOIIMMHU Tpolleccam
CaMOTIO3HAHUs, CAMOPA3BUTHSI 1 HDABCTBEHHOTO CTAHOBJICHUS JIMUHOCTH O0YJAFOIIINXCS.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHMS MpeaMeTa «XHUMHUS» OTPakalT CHOPMUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHOM U MPAKTUUECKOM JIEATETLHOCTH O0YYAIOITUXCS TI0 PeaTn3allii MPUHATHIX B
oOImiecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUA:

OCO3HaHHUsl OOYYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIKY;

MPE/ICTAaBICHUSI O COLMAIbHBIX HOPMax W TMpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIHHOCTH MPHU CO3JaHUU yUeOHBIX MPOEKTOB,
pelIeHnr yu4eOHBIX U MMO3HABATEIIBHBIX 33124, BRITIOJHEHUH XUMUYECKUX YKCIIEPUMCHTOB;

CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI JPYTUX
MIPU aHATM3E PA3IUYHBIX BUJOB YUEOHOM 1eITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOUIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEANIO0 OTEUECTBEHHOU XUMUU;

yBa)KEHUsI K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTHUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHXCHHS HAYKH €CTh PE3yJIbTAT JUIUTEIHHBIX HAOMIOIEHUH, KPOITOTIUBBIX
JKCIIEPUMEHTAJIBHBIX TTOMCKOB, IOCTOSTHHOTO TPpyJa YYEHBIX U MTPAKTHKOB;

WHTEpeca U MO3HABATEILHBIX MOTHBOB B MOJIYYCHUHU U MOCIEIYIONIEM aHaln3e HHPOpMAaIiH
0 MePeIOBbIX JOCTHKEHUIX COBPEMEHHOM OTEUECTBEHHOU XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,;

CIIOCOOHOCTH OIICHMBATh CUTYalllH, CBS3aHHBIE C XUMUYECKUMH SIBICHUSIMU, U MPUHUMATH
OCO3HaHHbIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OLIEHUBAaTh CBOE MOBEACHUE W TNOCTYNKH CBOMX TOBAapUIUEH C MO3ULIMI
HPAaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHUM 3TUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MMOHUMAHUS IICHHOCTEH 370pOBOTO W 0Oe30macHOro oOpasza JKH3HU, HEO0OXOJAMMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJroIeHHst TIPaBmIJI OE30MaCHOTO OOpaIleHUsT C BEIIECTBAMH B OBITY, IIOBCETHEBHOM JKM3HU
U B TPYJIOBOM JESATEIBHOCTH;

MMOHUMAaHHUS [IEHHOCTH MPAaBHJI UHIUBUAYaJIbHOTO M KOJJIEKTUBHOTO OE€30MaCHOTO MOBEACHUS
B CUTYyalUsX, YTPOKAIOIIMNX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HaHHUsl TOCHEACTBUM M HENPUATHS BpEAHBIX TPHUBBIUEK (YHOTPEOJIEHHS aTKOTOoJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIENOBATEIbCKOW  JIeATEIhHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYrUX BUIAX AESTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEHICHUU NPaKTUYECKUX 3aJad COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



HHTEpeca K MPaKTUYECKOMY M3yUEHUI0 podeccuii pa3inyHOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUS NMPEIMETHBIX 3HAHUI M0 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPYJla U pe3yibTaTaM TPyAOBOM N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MHAMBHIYaJIbHON TpaeKTOpuu 0OpazoBaHUs, Oymylieit
npodeCcCuy M peann3anui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMS:

9KOJIOTMYECKU IIeIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK MCTOYHHMKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHUMAaHUS TJI00ANTBHOTO XapaKTepa SKOJOTMYECKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COMAIIBHOU CPEJIbI;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHMI XUMHUU JJISl PEIICHHUS BOMPOCOB
PalMOHAIBHOTO PUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHUS JEHUCTBUM, NPHUHOCAIIMX BpEI OKPY’KAIOIIEH NPUPOIHON cpene,
YMEHHUSI TIPOTHO3MPOBATH HEOJIATrONMPHUSATHBIE HSKOJOTHYECKUE ITOCIEACTBUS TPEITPUHUMACMbIX
JICUCTBUI U NIPEIOTBPAILATh HX;

HaJIW4Yusl pPa3BUTOTO DSKOJOTMYECKOTO MBIIIEHUS, 3KOJOTMYECKOW KyJIbTYpbl, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
MO3HABATEIBHON, KOMMYHHKATHBHON W COIMAJIBHON NMPAaKTHKE, CIIOCOOHOCTH W YMEHHS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHUH XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHU ¥ 00I1I€CTBEHHOM NMPaKTUKH;

MOHUMAaHUS clenu(UK XWMUU KaK HayKH, OCO3HaHHs e€ poilu B (HOpMHpPOBAHHUH
palMOHAIFHOTO HAayYHOT'O MBINUICHUS, CO3IaHUH IIEJIOCTHOTO IPEJCTABICHUS 00 OKpY’ Karolem
MHpE KaK O €IMHCTBE NPUPO/IbI U YEJIOBEKA, B TO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUN
pobJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHMM Ui COBPEMEHHOM ULMBHUIM3alMU: B €€
TYMaHUCTUYECKOH HAIpaBICHHOCTH W BAaKHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHOU
KyJbTYpBl, PEHICHUU TI00albHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
JHEPreTUYECKOH, MUIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, B PA3BUTUU MEIUITMHBI, 00€CIICUCHUH
YCIIOBUH YCIIEIIHOTO TPYAa U AKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKIOTr0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: IIOHMMAaHHUS  CYIIHOCTHM METOJOB  IO3HAaHMI,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJy4YaeMble 3HAHUS IS
aHann3a U 00BSACHEHHS SABJICHUI OKPY KAIOLIET0 MUPa U MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHHUS
nenatb 000CHOBAHHBIE 3aKIIOYEHHS] HA OCHOBE HAy4YHBIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C IIEJIbIO
IIOJIy4€HHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JJISl pelleHus MpoOeM B
pEaJIbHBIX KU3HEHHBIX CUTYalLUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHHIO M C€aMOOOpa3oBaHUIO, K
AKTUBHOMY IOJIYY€HHIO HOBBIX 3HaHUHN MO XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyJla B pa3iIMyHbIX chepax npodhecCHoHANbHON AeITEeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS YUEOHOTO npenMeTa « XMMHs» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHuUs BKIFOYAIOT:

3HaYMMble i1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYHYAIOUIMXCS MEXAUCIUILTHHAPHBIC
(MeXIIpeIMEeTHBIE) O0IIeHayUYHbIe MOHITHS, OTPaKalollue 1EeJIOCTHOCTh HAyYHOU KapTHHBI MUpa U
cneun(uKy METOJIOB IO3HAHMSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO,
SHEprusi, SBJIEHUE, IPOLECC, CUCTEMa, HAay4HbIM (aKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHUE, HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT U IPYTHE);



YHUBEpCaIbHBIC yIeOHBIC NCHCTBUS (II03HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYJISTHBHBIC),
obecnieunBaromue GopmMupoBanue (pyHKIHOHAIBHON T'PaMOTHOCTH U COIMAIbHOM KOMIETEHIIUU
00yyJaromuxcs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HWCIONB30BaTh  OCBOCHHBIE  MEXIUCIMILTUHAPHEBIE,
MHPOBO33PECHUECKHE 3HAHUSI W YHUBEpPCAJbHbIE Yy4YeOHBbIC JCHCTBUS B TIO3HABATECIBHOW U
COLIMATIbHOU MIPAKTHKE.

MeramnpeamMeTHbie  pE3yJIbTaThl  OTPAKAIOT OBJIAJCHHE YHHBEPCAIBHBIMU  YUCOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMHU.

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO  (DOPMYIMpOBaTh U  aKTyaJU3UpPOBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIETIATh 1EIN JESITCIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM UX JOCTHXKEHUS,
COOTHOCHUTH PE3YyIbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU IIETSMU;

WCIIONBh30BaTh TPH OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIEHUS — BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHA W  yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHATHS 1JIs1 OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHMSI U KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYUHHO-CIICICTBEHHBIC CBS3H MEKIY N3YIaCMbBIMU SIBIICHHUSIMH,

CTPOUTH JIOTUYECKUE pacCyX AeHUs (MHAYKTHBHbBIC, AETyKTUBHBIC, 10 aHAIOTHUU), BHISBISTDH
3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBICHHUSX, (OPMYIUPOBATH BHIBOJBI H
3aKJTIOUEHNUS;

MPUMEHATh B TPOLIECCE MO3HAHUS, UCIOJIb3yeMble B XMMHH CHUMBOJMYECKHE (3HAKOBBIC)
MOJIeTH, TPE0OPa3OBhIBATh MOJCIbHBIE MPEICTaBICHUS — XUMHUYECKUN 3HAK (CHUMBOJ) DJIEMEHTA,
XUMHUYeCKass (QopMmylia, ypaBHEHHWE XHMHUYECKOH pEaKIUH — TMPU PEHICHUH YYEOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7a4, MPUMEHITh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapPAKTEPHBIX IPU3HAKOB H3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIUH.

2) 0a30BbIe HcCIeA0BaTENbCKUE IeiiCTBHS:

BIIAICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINN;

dbopMynupoBaTh LEAM M 3aJaddl  MCCIEAOBaHUS, HCIOJIb30BaTh IIOCTaBICHHBIE H
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIE BOIIPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JJISI
(hopMUpOBaHUS TUIOTE3HI MO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIIAJICTh HABBIKAMH CaMOCTOSITEIPHOTO IUIAHUPOBAHUS ¥ MPOBEICHUS YYCHUUYECKUX
JKCIIEPUMEHTOB, COBEPUICHCTBOBATh yMEHHUS HaOII0JaTh 3a XOJOM IPOLIECCa, CaMOCTOSITENBHO
MPOTHO3MPOBATh €ro pe3ylbTaT, (opMyaupoBaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUSA, COCTaBIATh OOOCHOBAaHHBIM OTUET O MPOEIaHHOM
pabore;

npuoOpeTaTh OMBIT YYCHHYECKOW HCCIEOBATEIbCKOH M TMPOEKTHOW JEesATEIBHOCTH,
MPOSIBIISATh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEILHOMY TIOMCKY METOJIOB pEIICHHUS
MPAKTUYECKHUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METO/IOB MO3HAHMUS.

3) padora c ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpPMALUU (HAy4YHO-TIOMYJISIpHAs INTEpATypa
XUMHYECKOTO COJIEp’KaHus, CIPAaBOYHBIE TMOCOOUs, pecypchl VHTepHeTa), aHaIU3UPOBATH
nH(OPMALIMIO Pa3NUYHBIX BUAOB U (QOPM NPEICTaBICHHS, KPUTUYECKH OLICHUBATh €€
JIOCTOBEPHOCThH U HEMPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampochl W TNPUMEHSATh pa3jIUYHble METOJbl MpPH IIOUCKE U OTOOpe
nH(pOopMaNnY, HEOOXOAMMOH JIJIsl BBITIOTHEHHS YI€OHBIX 337129 OTMPEeIEHHOTO TUTIA;

MpUOOpETaTh OMBIT HCIOJB30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUNA H
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (OpMY TNpelcTaBlIeHUs WHGOpPMAIUU (CXEMBI,
rpaduKy, TUarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);



UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KayeCTBE CpeACTBa Mpu paboTe ¢ XUMHUYECKOU
uHpopManueit: IPUMEHATh MEeXIpeaAMETHbIE ((pru3nyeckue u MaTeMaTHYecKe) 3HaKu U CUMBOJIBI,
(dbopmyIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJIATHOCTH.

OByageHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH NeHCTBUAMM:

3aaBaTh BOIIPOCHI IO CYILECTBY OOCYXTaeMOH TeMbl B XOJ€ auajora W/ AUCKYCCHH,
BBICKa3blBaTh MJIeH, (OPMYIMpPOBaTH CBOM  MPEAJIOKEHUS OTHOCHUTEIBHO  BBIMOJIHEHUS
IIPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C NpPE3CHTALMEN pe3yJbTaTOB IO3HABATEIBHOW JAESITEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBINIOJIHEHUN XMMHUYECKOIO SKCIIEPUMEHTA,
MPAaKTUYECKONH PaOOTHI MO HMCCIEIOBAHUIO CBOMCTB HM3Y4YaeMBIX BEIIECTB, pealM3alud y4eOHOTO
npoekta ¥ (OpMYJIMpPOBATh BBIBOJBI IO pe3yjbTaTaM NPOBEAEHHBIX MCCIENIOBAaHUN IMyTEM
COTJIACOBaHUS MO3UIMM B X0J1€ 00CYKIEHUS 1 0OMEHAa MHEHUSIMHU.

OBiageHne YHMBEPCAJIbHBIMH Pery/JsiTHBHBIMU 1efiCTBUAMM:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh M OCYILECTBISATH CBOIO I103HABATENIbHYIO JESATENBHOCTD,
ompenenss e€ LeIM M 3aJauyd, KOHTPOJIUPOBATb M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeagaraéMblii alnropuT™M JEHCTBUI HpPHU BBIMOJIHEHUHM YYEOHBIX M HUCCIIEOBATEIbCKUX 3aj1ad,
BbIOMpaTh Hambosee 3(PPeKTUBHBIN cOcO0 MX pelIeHus ¢ Y4ETOM IOJy4YeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKLUAX;

OCYUIECTBIISATH CAMOKOHTPOJIb CBOEH ACSTEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs OTpaXaroT:

c(OPMHPOBAHHOCTh TPEJCTABIEHUH O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHOH
KapTHHBI MHUpA, POJM XMMHUHU B TO3HAHWHU SBICHHHA TPUPOABI, B (OPMHUPOBAHUH MBIIUICHUS U
KyJbTypbl JIMYHOCTH, €€ (YHKIHOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW JUIsl peLIeHHUs
MPAaKTUYECKUX 337ady M OSKOJIOTUYECKH OOOCHOBAaHHOTO OTHOILICHHS K CBOEMY 3J0POBBIO U
MPUPOIHOM Cpee;

BJIaJICHUE CUCTEMOI XMMHMUYECKUX 3HAHUH, KOTOpasl BKIOYAET: OCHOBOINOJIATAIOIIUE OHSITHS
(XMMHUYECKUH 3JIEMEHT, aToM, »JJEKTPOHHas O000JIOYKa aToMa, MOJIEKYyJa, BaJ€eHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCTh, XMMHUYECKash CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpallléHHas1), MOJIb, MOJIIpHAsl Macca, MOJISIpHBIN 00BEM, yIIepoJHbIN CKeNeT, PyHKIHMOHAIbHAs
rpynna, paaukai, U30MepHUs, U30MEPbI, TOMOJIOTMYECKUH Psii, TOMOJIOTH, YTIEBOIOPO/bI, KUCIOPOJ
U a30TCOJAEPIKAIINE COCIUHEHUSI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMS); TEOPUU M 3aKOHBbI (TEOpHsl CTPOEHUs opraHnyeckux BemiectB A. M. bytieposa,
3aKOH COXpPAHEHUS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK  XUMMH;
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAaHHS NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHX SIBICHUHM, (AKTOJIOIMYECKHE CBEJEHHMS O CBOWCTBAaX, COCTaBE, IOJYyYEHUHM U
0€301aCHOM HCIIOJIb30BAaHUM BA)KHEHIIMX OPraHWYECKHX BEIIECTB B OBITY M INPaKTHYECKOU
JESATCIIBHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTePHbIC MPU3HAKU MOHATHIA, YCTAHABIMBATH UX
B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE IOHATHA IPU ONMCAHUM COCTaBa, CTPOCHUSA H
IIpEBpALICHUI OPraHUYECKUX COCIUHECHUN;

Cc(OPMHPOBAHHOCT YMEHMH MCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOH) (HOpMYST OPraHUYECKUX BEIIECTB U
YPaBHEHHI XMMHYECKUX PEAKLUM, W3rOTABIMBATE MOJEIM MOJIEKYJ OPraHMYECKHX BELIECTB IS
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIUBATh MPHUHAUIEKHOCTb HM3YUYEHHBIX OPraHHYECKHX
BEIIECTB 10 HX COCTaBY M CTPOCHUIO K ONpPEAEHEHHOMY KIJIACCY/TpyIIe COeIWHEHHUN
(YrineBoopo/ibl, KUCIOPOJ M a30TCOAEPIKAIME COSAUHEHUS, BBICOKOMOJIEKYJIISIPHBIE COEAMHEHUS),
JaBaTh MM Ha3BaHus Mo cucrematudyeckod HomeHknatype (IUPAC), a Ttaxke npuBOAUTH
TPUBHAJIbHBIE HA3BaHUS OTACIbHBIX OPraHMYECKMX BEIIECTB (STHJIEH, IMPONWIEH, aleTHJIEH,



STHJICHTJIMKOJIb, TIIUIEpUH, (peHoI, GOopMabaeTrul, aeTalbIeTH 1, MypaBbUHAsI KHCIIOTa, YKCyCHAs
KHCIIOTa, OJIEMHOBAash KHUCIIOTa, CTEAPUHOBAsI KHCIOTA, TIOK03a, GPYyKTO3a, KpaxMmal, IEeJI003a,
TJIMIIVH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPENSISITh BHUABl XUMHUYECKOW CBS3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPHUMEHITHh IMOJIOKEHUS TEOPHUH CTPOCHUS OPraHUYeCKUX
BemectB A. M. BytnepoBa 1t 0OBsSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTH YMEHHUH XapaKTEpU30BaTh COCTAB, CTPOCHUE, (PN3NIECKIE U XUMHUECKUE
CBOMCTBAa THUMHYHBIX MPEACTABUTENCH Pa3NMUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH,
STWJICH, TPOIMWIEH, aleTwieH, OyrtaaueH-1,3, metunOyramueH-1,3, OeH301, METaHOJ, 3TAaHOI,
STUJICHTIIUKOJb, TIUIEPUH, (EHOI, aleTalbIerul, MypaBbUHasg M YKCYCHas KHCIIOTBHI, TJIIOKO3a,
Kpaxmall, LeJUII0J103a, aMUHOYKCYCHasl KUCJIOTa), WJUIFOCTPUPOBATh M€HETHUECKYIO CBSI3b MEXKIY
HUMH YPAaBHEHHMSIMU COOTBETCTBYIOLIMX XUMHUYECKHUX PEAKLUHUA C UCIOJIb30BAHUEM CTPYKTYPHBIX
opmyur;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOUHUKH YTIEBOJOPOAHOTO CHIPhs (HE(PTH,
MPUPOJHBIN Ta3, yroiyib), CIOCOOBI MX IMepepaboTKH M TMPAKTHYECKOE NPUMEHEHHE IPOIYyKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTb YMEHUI MPOBOJUTH BHIYMCIEHUS TI0 XUMUYECKUM YpPaBHEHUSIM (MaccChl,
00BEMa, KOTMUYECTBA UCXOTHOTO BEIECTBA UM MPOIYKTA PEaKIMU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMUYECTBY OJHOI'O U3 UCXOHBIX BEIIECTB WIN MIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUN BIAJE€Th CHCTEMOW 3HAHUII 00 OCHOBHBIX METOJaX HAyYHOTO
MIO3HAHUS, UCIOIb3YyEMBIX B XUMUHU MIPH U3yUYEHUHU BEUIECTB U XUMUYECKUX SIBICHUN (HaOII0eHHE,
HU3MEpEeHUe, HKCIIEPUMEHT, MOJICIHUPOBAHUE), UCTIOIB30BAaTh CHCTEMHbIE XUMHUYECKHE 3HAHUS IS
MPUHATHSA PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU H HUX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COONIONATh TpaBWJIA IMOJIB30BAHHUS XUMHUYECKOM IMOCYION U
7a00paTOPHBIM O00OpPYJOBaHUEM, a TaK)Ke MpaBHIa OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSMH IO BBIITOJIHEHUIO Ta00paTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATb U BBINOJHATH XMMHYECKUN HKCIEPUMEHT
(mpeBpallleHusT OPraHMYECKUX BEILECTB MPU HArpeBaHUM, MOJYyUYEHHE STUJICHA M HM3YyUYEHHE €ro
CBOMCTB, KaUeCTBEHHBIE PEAKIIUU OPraHUYECKUX BEILECTB, J€HATypalusi OCIKOB MPHU HAarpEeBaHUU,
LIBETHBIE PEAKIH OEIKOB) B COOTBETCTBUU C MTPaBHIAMH TEXHUKU 0€30MaCHOCTH IPU OOPAICHUH C
BELIECTBAMU U JIAOOPATOpPHBIM O0OPYJIOBaHHEM, HPEIACTABIATH Pe3yJIbTaTbl XUMHUYECKOIO
SKCIepuMeHTa B (hopMe 3aluCH ypaBHEHMH COOTBETCTBYIOUIMX peakiuii u (opMyIHpOBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3HPOBATh XHUMHUYECKYI HWH(OPMAIHIO,
MOJIy4aeMy10 U3 Pa3HbIX HCTOYHHUKOB (CpelicTBa MaccoBoi nHGopManuu, IHTepHET u ApyTHX);

c(OPMHPOBAHHOCT, YMEHUH COOMIOJAaTh MpaBHJa SKOJOTMYECKH IIeJIeCO00Pa3HOTo
MOBEACHUS B OBITY M TPYAOBOM JEATEIBLHOCTH B ILENSAX COXPAHEHUS CBOErO 3/0pPOBbS H
OKpYXKaroIlel NPUPOJHOM Cpelnbl, OCO3HABATh OIACHOCTh BO3JCWCTBUS HA KUBBIC OPraHU3MBbI
ONpeIeIEHHBIX OPraHUYECKUX BEIECTB, TOHMUMAas cMbIch nokazarens 11K, moscHATh Ha npumepax
CHOCOOBI YMEHBIICHUS U IPEIOTBPAILCHHS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIO0BEKa;

Ui OOy4aroluXcsi C OTPaHHMYEHHBIMH BO3MOKHOCTSIMH 3[0POBBSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUISL CJIETIBIX M CJIA0OBHUIALINX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh PEIbe(HO-TOUCUHYIO
cucreMy obo3Hauenuit JI. bpaiins mist 3anucu Xxumuueckux Gopmyd.
11 KJIACC

[IpenMeTHBIe pe3yIbTaThl OCBOCHUS Kypca «O01as u HeopraHudeckasi XUMUsD» OTPAKAIOT:

c(hOpMUPOBAHHOCTD TMPEACTABICHUN: O XUMHUUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XMMHH B TIO3HAHWH SIBICHUN NPUPOABI, B (POPMHUPOBAHUHN MBIILUICHUS H
KyJbTYpbl JINYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOW ISl peIIeHUS



MPaKTUYECKUX 3a/ad M DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pOBBIO H
MIPUPOJHOM cpefie;

BJIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOMOJIAraloUe MOHITHS
(XMMUYECKHUH 3IIEMEHT, aTOM, U30TOIl, S-, p-, d- AIEKTPOHHbIE OPOUTATIN aTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJIAPHBIA 00BEM, BaJE€HTHOCTb, 3JIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCJICHMS,
XUMHYECKasi CBA3b (KOBaJleHTHAsl, WOHHAs, MeETaJNIM4ecKas, BOJOPOJHAs), KPUCTALIHMYECKas
pemérka, TUOBl  XMMUYECKUX  pPEaKIHU,  pacTBOp,  DJIEKTPOJIUTHI,  HEIJIEKTPOJIMTHI,
3JEKTPOJUTUYECKAS] JUCCOLMAIINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKInH,
XMMHUYECKOE pPaBHOBECHE);TEOPUM U 3aKOHBI (T€OpHUsl DIEKTPOJIUTHUECKON JMCCOLUAINH,
nepuoanueckuil 3akoH J[. 1. MenneneeBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y TIPEBpAIEHUs PHEPTUU TMPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3BIK
XUMUHU, MUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIHEe B OCHOBE IOHUMAHMS IPUYMHHOCTH U CUCTEMHOCTH
XAMHAYECKHX SIBJICHUH, (AKTOIOTMYECKHE CBEJCHHS O CBOWCTBAaX, COCTaBe, IOJNYyUYCHUH U
0€30MacHOM HCIIOJIb30BAHUN BA)KHEWUITUX HEOPTaHWYECKUX BEIIECTB B OBITY U MPaKTUYECKOU
JESITEIbBHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTepPHbIC MPU3HAKH MOHITHI, YCTAaHABIUBATH UX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLINE MOHATHS MPU ONUCAHUM HEOPTAHUYECKUX BEIIECTB
U WX NPEBpALCHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHMUECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS
(hopMyI1 BEIIECTB M YpaBHEHUN XMMHUECKHUX peakiui, cuctemarnyeckyto HomeHknarypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHMS OTJEJIbHBIX HEOPraHWYECKUX BEIECTB (yrapHbIA ras, yIrJIEKMCIbIA Tas,
aMMUaK, raméHasi U3BeCTh, HeralI€Has U3BeCTb, MUThEBAS COJA, MUPUT U JPYTHE);

c(OpMUPOBAHHOCTh YMEHUH OIpPENENATh BAICHTHOCTh U CTEHEHb OKHMCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BHJ XMMHUYECKOW CBSI3M (KOBAJICEHTHAs, NOHHAS,
MeTaJlsIn4yecKasi, BOJOPOAHAS]) B COCAUHEHMSX, THUI KPUCTAIUIMUECKON pEIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJsSpHasi, WOHHAas, MeTaJlIndecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM yCTaHABIUBAThH MPUHAAIICKHOCTh HEOPTaHUYECKUX BEIIECTB IO
X COCTaBy K ONpEIeNEHHOMY KIaccy/TpyIe COeAWHEHHH (MpOCThIe BEIIECTBA — METAJUIbl U
HEMEeTalIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTEPHBIE THPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICT TIepuoanyeckoro 3akona /1. M. MenpeneeBa
U IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepPH30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHX
sneMeHToB 1—4 mepuonos Ilepuognyeckoil cuctembl xumudeckux siemeHToB . M. Menneneena,
UCTONB3Yys MOHATUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPTETUUECKUE YPOBHW», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U MX COCAUHEHUH IO MEPUOJaM U
rpynmnam [lepuoandeckoit cucremsl Xxumudeckux ieMeHToB [l . Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHUYECKHX BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHUE TI'€HETHYECKOM
CBA3M MEXKJy HEOPraHMYECKHMMH BEIIECTBAMM C TIIOMOLIbIO YPAaBHEHHMH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHHUSI KIACCU(PUIMPOBATh XMMHUYECKHE PEAKIUH IO pPa3IuyHbIM
MpU3HAKaM (YUCITy B COCTaBY PEarupyroIlnuX BEIIECTB, TEIUNIOBOMY dPPEKTy peaKkiuu, U3MEHEHHUIO
CTETeHEe OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHUIO KaTalu3aTropa);

c(hOpPMUPOBAHHOCTh YMEHUIN COCTaBISITh YPABHEHUS PEAKIUN PA3IUYHBIX THUIIOB, MOJIHBIE H
COKpalIEHHbIE YpaBHEHUS pEaKklIMii HMOHHOTO OOMEHa, yYWUThIBas YCJIOBUSA, NPU KOTOPBIX 3THU
peaKIuu UAyT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH PEaKIUU, OATBEPKIAIOIINE KaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BELIECTB, PACIO3HABATH OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOPAX HEOPraHWYECKHUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUU PACKPBIBATh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OaiaHca ATUX PEeaKIHii;



c(OpPMUPOBAHHOCTb YMEHHUH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pEaKIMHU OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEHICHHs XUMHUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh XUMHUYECKHE MPOLECCHI, JIeXkKAllIUe B OCHOBE
MIPOMBIIIJIEHHOTO  TOJIyYeHHMsI CEpHOM KHUCIIOTHI, aMMHuaka, a TakXke CQPOPMUPOBAHHOCTb
MpeacTaBiIeHU 00 OOMMX HAyYHBIX MPUHIMUIAX W JKOJOTHYECKUX MPOoOJIeMax XUMHUYECKOTO
MIPOU3BOJCTBA;

c(OpPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUMCICHHUS C UCHOJIH30BAHUEM TMOHSITHS
«MaccoBas JIOJIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHH ra30B MPU XUMUYECKUX PEaKIUsIX,
Macchl BeIECTBa MM 00BbEMA ra3oB MO HW3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce HIU O0BEMY
OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEUIECTB, TETUIOBOTO d((eKTa peaknuu Ha OCHOBE 3aKOHOB
COXpaHEHHUsI MacChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIONAaTh TIpaBWia TMOJIB30BAHUSA XUMHUYECKOW TOCYIION U
1abopaToOpHBIM 000pYIOBaHUEM, a TaKXkKe MpaBHlia OOpaIIEHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBIITOJIHEHUIO Ta00PaTOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUITAHUPOBATH U BBIMONHATH XUMHYECKUH HKCIEPUMEHT
(pasnokeHue MepoKcuaa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHue Cpebl paCTBOPOB
BEIIECTB C TTOMOIIbIO YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTH
XMMHUYECKON peaKkuy, peakllui HIOHHOrO0 0OMeHa, KaueCTBEHHbIE peaklliy Ha cynbdar-, kKapOoHaT-
U XJOPUJ-AaHUOHBI, HAa KAaTUOH aMMOHUS, PEIIECHHWE HSKCIEPUMEHTAIbHBIX 3aJad [0 TeMaMm
«Merame» u «Hemeramnel») B COOTBETCTBMM C IpaBUJIaMU TEXHHUKH O€30MAaCHOCTH THpU
oOpallleHuu ¢ BellecTBaMU M JIA0OpAaTOPHBIM OOOpPYNOBAaHUEM, WPEICTABIATh PE3YIbTAThI
XMMHUYECKOI0 JKCIepUMEHTa B (OpMe 3alucH YpaBHEHHH COOTBETCTBYIOIMX pEaKUMi MU
(hopMynHUpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUH KpPUTHUYECKH aHAJIW3UPOBaTh XMMHUYECKYI0 HH(OpMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CPeICTBa MACCOBOM KOMMYHHUKAIMH, IHTEpHET U IPYTUX);

c(OPMHPOBAHHOCT, yYMEHUH COOMIOJAaTh TMpaBHia SKOJOTMYECKH IIeJIeCO00pa3HOTo
MOBEACHUS B OBITY M TPYAOBOM JEATEIBLHOCTH B ILENSAX COXPAHEHHS CBOErO 3/0pPOBbS H
OKpYXKaroIlel NPUPOJHOM Cpelnbl, OCO3HABATh OIACHOCTh BO3JCUCTBUS HA KUBBIC OPraHU3MBbI
onpeAeNéHHbIX BellecTB, MoHuMas cmbica nokasatens [1JIK, moscHATs Ha mpuMepax CrnocoObl
YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOIO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOy4aroluXcsi C OTPaHHMYEHHBIMH BO3MOKHOCTSIMH 3[0POBBSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUISL CJIETIBIX M CJIA0OBHUIALINX OOYYaIOLIUXCS: YMEHHE HCIOJIb30BaTh PeIbe(HO-TOUECUHYIO
cucreMy obo3HaueHuit JI. bpaiins mist 3anucu xumuueckux Gopmyd.

TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbBIE
Ne HanMeHoBaHMe pa3eioB U TeM Mpakruy  (uudposkie)
n/n mporpamMmsl Bcero Kontpoabn ecKHe o0pa3oBaTe/ibH

ble paboThI paGoTs! BIe pecypenI

Pa3nes 1.TeopeTuyeckue 0CHOBbI OPraHNYeCKOi XUMHUH

[IpenmeT opraHuYeCcKON XUMUU.
1.1 Teopus cTpoeHUS OPraHUYECKUX 3
coenunenuit A. M. bytneposa

Hroro no pazneny 3
Pa3nen 2.YriaeBoaopoabt

[IpenenpHBIC YTIIEBOIOPOIABI —
AJIKaHBI

2.1



HereI{eJ’ILHHC yriaeBoaopOabl:

2.2 6 1
QJIKEHBI, JIKa/INEHBI, AJTKUHBI

23 ApoMaTndecKkue yriieBoaoposl 2

24 [IpupoaHbIE HICTOYHUKHU 1
yIJIEBOAOPOAOB M UX NepepaboTKa

Hroro no pazneny 13

Pa3nen 3.Kuciiopoacoaep:xamue oprannieckue CoeAUHECHUS
3.1 Cnuptsl. ®enon 3
Anbperuabl. KapOOHOBBIE KUCIIOTHI.

3.2 CrnoxHble 3¢upbl 7 !
3.3 VYriaeBoanl 3 1
Hroro no pazneny 13
Pa3nen 4.A30Tcoaep:kamue OprannyecKue coenHeHus
4.1 AmuHBl. AMUHOKHCIOTEL benkn 3
Hroro o pazneny 3
Pa3znen S5.BbicokOMOJIEKY/JISIPHBIE COETUHEHUS
5.1 ITnactmaccel. Kayuyku. Boiokna 2
Hroro o pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 ) )
[TPO'PAMME
11 KJIACC
KoauuecTBO 4acoB
Ne HaunmenoBanue pa3aejioB 1 TEM HpaKTI/I'-l 3HeKTp0HHMe
n/m  mporpamMmsl Bcero Kontpoann ecKHe (I ppoBbie)
bie padoThl odpa3oBaTejbH
padoTst ble pecypchl
Paznen 1.Teopernueckne 0CHOBbI XUMUM
Crpoenune atoMoB. Ilepnoanueckuii
11 3aKoH U [leproguyeckas cucrema 3
XHUMHYECKHX d1eMeHToB /1. M.
Menneneena
12 CrtpoeHue BemecTna. 4
MHuoroo6pasue BemecTB
1.3 XUMHUUYECKUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Pa3nes 2.Heoprannueckasi XuMust
2.1 MerTanbl 6 1
2.2 HemeTamast 9 1 1
23 CBs13b HEOPTAHUYECKUX U 5
OpPTaHMYECKUX BEIIECTB
Hroro no pasneny 17
Paznen 3.Xumus u )KU3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazngeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

[NPOTPAMME



YUYEBHO-METO/IUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOTI'O ITPOLIECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI J1JI5S1 YYEHUKA

* Xumus, 10 knacce/ Pynsutuc I'.E., ®enpaman @.I'., Akunoneprnoe obmectso «M3narenbcTBo
«IIpocsemenne»

* Xumus, 11 xnacce/ Pynsutuc I'.E., ®enpaman @.I'., Akunoneprnoe obmectso «M3narenbcTBo
«IIpocsemenne»



		2023-12-25T18:59:13+0300
	Марфин Олег Васильевич




