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INOACHUTEJIbHAS 3AIIMCKA

[Tporpamma mo y4eOHOMY TpeaMeTy «XuMus» 0a30BbI ypoBeHb it oOydaroruxcs 10-11
KJIaCCOB Ha YpOBHE cpesiHero ofiiero oOpa3oBaHus pa3paboTaHa Ha ocHOBe DenepaabHOro 3aKOHa
or 29.12.2012 Ne 273-®3 «0O06 oOpasoBanun B Poccuiickoii ®denepauun», TpeOoBaHUU K
pesynpTataM OCBOeHHUs (enepasbHOM  00pa3oBaTeNbHOM IpPOrpaMMbl  CPEAHEro  OOLIEero
obpazoBanus (POII COO), npencrapneHHbx B OeepanibHOM rocyiapcTBEHHOM 00pa30BaTeIbHOM
craugapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus ydeOHOTO TmpeameTa «XuUMHUS» B
oOpa3oBareNbHBIX  opraHu3anmsx  Poccuiickoit ~ @emepanuu,  peaju3yIONIMX  OCHOBHBIC
oOpa3oBaresbHble MPOrpaMMbl, 1 OCHOBHBIX MNOJOXKEHUH «CTpaTeruu pa3BUTUS BOCIUTAHMS B
Poccuiickoit ®@enepanuu Ha nepuof a0 2025 roga» (Pacnopsixenue [paButensctea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOZIXO/IOB K pa3paboTKe MPOrpaMMBbI MO XUMHH, K OMPEISICHUI0 O0IICH CTpaTeruu
00y4eHus, BOCIIUTAHUS U Pa3BUTHUS OOYYAIOIUXCS CPEACTBAMHU Y4€OHOro Mmpeamera «XUMUsD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIenTyanbHble monoxkenus ®IOC COO o
B3aUMOOOYCIIOBJICHHOCTH LI€JIeH, colepKaHus, pe3yabTaTtoB oOydeHHs U TpeOOBaHUN K YPOBHIO
MIOJArOTOBKH BBIITYCKHHUKOB.

Xummnueckoe  oOpa3oBaHHe, IOJy4aeMO€  BBITYCKHHKaMu  00I1eoOpa3oBaTeabHON
OpTaHU3aIMH, SBISAETCS HEOTHEMIIEMON YacThIO0 MX 00pa30BaHHOCTH. OHO CIY)KHUT 3aBEPIIAIOIINM
3TANoM peau3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYIIHUX
LEJIOCTHOM CUCTEME XMMHUYECKOro O00pa3oBaHUsA. OTH LEHHOCTH KacaloTCsl IO3HAHUS 3aKOHOB
npupoabl, GOPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYphl YENIOBEKa, a TAKXKE HKOJIOIMUECKU
00OCHOBAaHHOTO OTHOUICHHUSI K CBOEMY 3JI0POBBIO M MPHUPOAHON cpene. Peanmsyercs xumudeckoe
oOpa3zoBaHMe OOYYaIOLIUXCS HA YPOBHE CPEAHEro oOIIero oOpa3oBaHMs CPEACTBaMHU Y4eOHOIO
npenMera «XuMHUs», COAEpkKaHUE U OCTPOCHUE KOTOPOTO OINpEAEIeHbl B IPOrpaMMe MO XUMHHU C
y4éToM crienuUKU HayKHd XUMHUH, €€ 3HaueHHs] B NO3HAHUU IPUPOJBI U B MATEPUAIBHOM JKU3HU
obmecTBa, a Takke C y4ETOM OOMMX M[eJed W MPHHLIHUIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero oduiero oopazoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COoOyI0 pojib B COBPEMEHHOM
LUBWIN3ALUU, B CO3/aHMM HOBOM 0a3bl MaTepHalbHOW KynbTypbl. OHa BHOCHT CBOMl BKJIaj B
(dbopMupOBaHUE PAllMOHATILHOTO HAYYHOT'O MBIIIJIEHUS, B CO3/IaHUE 1IEIOCTHOTO NPEACTaBIECHUs 00
OKpYXalollleM MHUpe KaK O €IMHCTBE MPHUPOAbI M YelloBeKa, KOTopoe (OpMHpYeTCsl B XUMHM Ha
OCHOBE [TOHMMAaHHUsI BEILIECTBEHHOTO COCTaBa OKPYKAIOILIEr0 MUPA, OCO3HAHUS B3aMMOCBSA3U MEXTY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMU OOJIACTSIMU PUMEHEHUSI.

TecHO B3auMOJEICTBYS C APYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CcTajla HEOThEMJIEMOI
YacThI0 MUPOBOIl KyJIbTYphl, HEOOXOAMMBIM YCIOBHEM YCIELIHOIO TPyJa U KM3HM KaKJOro WieHa
obmiectBa. CoBpeMEeHHass XMMHMsI KaK Hayka CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTHI
HarpaB/ieHa Ha pelleHre M00aIbHBIX MPo0JIeM YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
SHEPreTUUECKOM, MUIIEBON, IKOJIOTHYECKOW O€30MaCHOCTH U OXpaHbl 3J0POBbSI.

B coorBerctBUM ¢ OOmMMH LEeNSIMH W NPUHIUIAMHU CpeJHEero oouiero oOpa3oBaHUs
cogepxanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI YpOBEHb M3Y4YE€HHs) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOJATOTOBKY OOYYaIOLIMXCS, HEOOXOIUMYI0 MM IS
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLIUYMA,
MIPOJIOJKEHUS 00pa30BaHuUs B Pa3IMUHBIX 00IACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEI.

CocraistonMu npeamera « XuMus» BisitoTcs 0a30Bble Kypehl — «Oprannyeckas XUuMus»
u «OO01as 1 HeopraHu4eckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHWUN 10 HEOPraHWYECKOW XMMUU (C BKIIOYEHHEM 3HAaHUHA W3
o01ieit XUMUM) U OpraHuyeckol Xxumun. GopMHUpOBaHUE JAaHHON CHCTEMbl 3HAHUN MPU M3YUYEHUHU
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mpeaMeTa 00eCreurnBaeT BO3MOKHOCTh PAaCCMOTPEHHS BCEr0 MHOT000pa3us BEIIECTB Ha OCHOBE
OOIIMX TIOHSTH, 3aKOHOB U TEOPHH XUMHUH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OOIas 1 HeopraHudeckas
XUMHs» cPopMHpOBaHa B MPOrpaMMe MO XMMHUU HAa OCHOBE CHCTEMHOTO MOAXOJa K H3yYEHHIO
ydgeOHOro Mmarepuana u O0OyCJIOBI€HAa HWCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUN Ha
ONpeleNnEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKod XHMHUU BelIeCTBa
paccMaTpHuBalOTCS Ha YpPOBHE KJIACCUUECKOW TEOPUU CTPOCHHS OPraHMYECKUX COCIUHEHHUMU, a
TaKkK€ Ha YpPOBHE CTEPEOXMMHUYECKUX U DJICKTPOHHBIX IPEACTABICHUI O CTPOCHHUU BEIIECTB.
Ceenenus 00 U3y4aeMBbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHUU — OT YITIEBOJOPOIOB JI0 CIIOKHBIX
OMOJIOTMYECKH aKTUBHBIX CoequHeHuil. B Kypce opranmdyeckodl XMMHUU TMOJIY4arOT pa3BUTHE
chopMUPOBaHHBIC HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs MEPBOHAYAILHBIC TIPEACTABICHUS O
XUMHUYECKOM CBS3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB, 3ABUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOCHHUS, 0 XUMHUECKON PEaKIIuu.

[Ton HOBBIM yIIIOM 3peHus B mpeaMmere «Xumus» 0a30BOr0 ypOBHS paccMaTpuBaeTCs
M3YYCHHBII Ha YypOBHE OCHOBHOTO OOmIEro oO0pa3oBaHUsS TEOPETUYCCKUU Marepuan |
(dakTomornyeckue CBEACHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mmasi 1 HeopraHuveckas XUMUsS» OOyJaroNIMMCSI MPEIOCTABIISACTCS BO3MOXHOCTH OCO3HATH
3HAYEHHE MEPHOAUYECKOrO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJIOTMUYECKUX MO3UIIMMA, TITy0xKe
MOHATHh UCTOPUICCKOE M3MEHEHUE (DYHKIIMI 3TOTO 3aKOHA — OT 0000MmaIoNIei 10 0OBACHSIOMEH 1
MPOTHO3UPYIOUIEH.

Enunas cucrtema 3HaHM O BaXKHEHMIIMX BELIECTBAX, MX COCTAaBE, CTPOCHHUM, CBOMCTBax W
MPUMEHEHHUHU, a TAKXKE O XUMHYECKUX PEAKIHUSAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
noronHgercas B Kypcax 10 wum 11  KkiaccoB 3iIeMEHTaMM — COAEpKAHMS, HMEIOIIUMU
KYJABTYPOJIOTUYECKU ¥ TPUKIAAHOW XapakTep. OTH 3HAHUA CIIOCOOCTBYIOT TMOHHUMAHUIO
B3aMMOCBS3U XUMUU C APYTUMH HayKaMHU, PaCKPBIBAIOT €€ POJIb B IO3HABATEIBLHON U MIPAKTUYECKOM
JeSITeIbHOCTH YeI0BEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHS K MIPOIIECCY TBOPUYECTBA B 00IACTH
TEOPUU W TPAKTUYCCKUX MPUIOKCHUH XHWMHH, TIOMOTAIOT BBITYCKHHKY OPHUEHTHPOBATHCS B
OOIIECTBEHHO © JUYHOCTHO 3HAYUMBIX MpoOJieMaxX, CBS3aHHBIX C XHUMHEW, KpPUTHUYECKU
OCMBICIIUBAaTh WH(MOpPMAIIMI0O W TPUMEHATh €€ JUIsl  TONMOJIHEHWsS 3HAHUM, peuieHus
MHTEJJIEKTYalbHBIX M JKCIIEPUMEHTAIBHBIX HCCIEOBaTeIbCKUX 3adad. B 1emoMm comepikaHue
ydueOHOrO npeamera «XuUMHUS» JAHHOTO YPOBHS M3y4Y€HUsS OPUEHTHPOBAHO HAa (OPMUPOBAHHUE Yy
00yJarommxcsi MHUPOBO33PEHUYECKOW OCHOBBI il MOHUMaHUS (UIOCO(CKUX HIeH, TaKUX Kak:
MaTepUaIbHOE €IUHCTBO HEOPTaHWYECKOTO M OPraHUYECKOro MHpa, OOYCIOBJIEHHOCTH CBOMCTB
BEIL[ECTB UX COCTABOM M CTPOEHUEM, IT03HABAEMOCTh MPUPOJIHBIX SBIECHUN IMMYTEM SKCIEPUMEHTA U
pelieHus TMPOTHBOPEYH MEXAYy HOBBIMH (aKTaMH W TEOPETHUYECKUMH IIPEIINOChUIKaMH,
OCO3HAHHME POJH XUMHUHU B PEIICHUH HKOJOTHYECKHX MpoOlieM, a Takxke Mpobiaem cOepexeHus
SHEPTEeTUUYECKUX PECYPCOB, ChIPbhsI, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepHaIOB.

B nnane perieHus 3a7a4 BOCIIUTAHUS, Pa3BUTHUS U COLUATM3AIUN 00yUYaIOUTUXCS IPUHSTHIC
MporpaMMOil MO XUMHUHU TIOJXONbI K OIPEACICHUIO COJAEPKaHUsI M TOCTPOCHHUS TIpeaMeTra
pelycMaTpuBaOT (HOpPMUPOBAHHE YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUH, HMeEMOIUX 0a30Boe
3HAYEHHUE JIJIS PA3IUYHBIX BHJIOB JICSITEILHOCTH: PEIISHUs MPoOieM, MMOKUCKa, aHaIn3a U 00paboTKu
uH(popMaIuu, HEOOXOAUMBIX ISl TPUOOPETEHHs OIbITa MPAKTUYECKOW U HCCIeN0BATEIhCKON
NeSTETFHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTtuke mpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMsl, TaK U
Ha YpOBHE CpPEIHEro oO0IIero oOpa3oBaHUs, MPU OMPEACICHHH CONEPKATEIbHON XapaKTePUCTUKU
nenell M3ydeHus: TIpeAMeTa HallpaBiICHUEM [EPBOCTENEHHOM 3HAYMMOCTH  TPAJULIMOHHO
npu3HaéTcst  (POpMUpPOBAHWME OCHOB XHMMHYECKOW HAayKHM Kak O0OJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
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KyapTypbl. C METOAMYECKOM TOUKM 3pEHUs TaKOW IOAXOA K ONpPENENICHUIO Lelell H3ydyeHUs
MIpEeAMETA SIBJISICTCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs I[VIaBHBIMU LIEJSIMU W3Y4YEHUs NpeAMeTa «XUMHUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBASIIOTCS:

. dbopMupOBaHHE  CHCTEMBl XHMHYECKHX 3HAHMA Kak  BaXHEHUIIECH
COCTAaBJISIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXKAT KIIFOUEBbIE
NOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI M TCOPUH XHMMHUHU, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHUE U
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0OOIIEHHH MHPOBO33PEHUYECKOTO  Xapakrepa,
03HAaKOMJIEHHE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS,

. (dbopMupoBaHuEe U pa3BUTHE MPEJICTABICHUN O HAyYHBIX METOJAX MO3HAHUS
BEUIECTB W XUMHYECKUX peaklMil, HEeOOXOMUMBIX Jid NpuoOpeTeHUus yMEHUit
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBICHUN, UMEIOIIMX MECTO B IIPUPOJE, B
MIPAKTUYECKON U MOBCEIHEBHOU KU3HM;

o pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOMIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO OKCIEPUMEHTa, COONIONEHHEM IMpaBui  0e30macHOro
oOpallieHusi C BelleCTBAMHU.

Hapsiny ¢ atum, conepskarenbHas XapakTepUCTHUKA Li€J€W M 3a1ad U3ydEeHUs INpeiMeTa B
[porpaMMme Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPHUOPUTETAMHU B
cUcTeMe cpenHero ooOmero oopasoBanus. CeromHs B MPENONaBaHUM XUMHUU B OOJIBIIEH CTEIeHU
oTHaéTCs MPEANOYTeHUE MPAKTUYECKONH KOMIIOHEHTE COJepyKaHUsl 00yueHHUsl, OPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBITYCKHHKA 00II€00pa30BaTeIbHON OpraHn3aliy, BIaCIOIEero He HabopoM 3HAHUH,
a (pyHKIMOHAJIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M yMEHHUSMU aKTUBHOTO MOTy4YCHUS
3HAHUU U IPUMEHEHUS UX B PeaJIbHOM JKU3HU JUIsl PEILIEHUs TPAKTUUECKUX 3aj1ay.

B cBi3u c 3TMM 1Opu M3ydyeHHUHM MpeaMera  «XuMHUS» JOMHUHHUPYIOLIEE 3HauyeHue
NpHOOPETAIOT TaKUe LENU U 3a/1a4H, KaK:

ajanTtanus oOy4aroIIuXcsl K yCJIOBHIM JUHAMHYHO Pa3BUBAIOIIETOCS MUpa, (HOpMUPOBaHUE
WHTEJUICKTyalbHO  pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO, COTPYIHHYECTRBY,
CaMOCTOSATEJIbHOMY MPHUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

(dbopmMupoBaHUe Y 00YHarOLIUXCS KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIUI), UMEIOIUX
YHUBEpPCAJIbHOE 3HAYEHHE I PA3IMYHBIX BHUJIOB JEATEIbHOCTU: pELIeHUs NpolieM, IOUCKa,
aHanmu3a U 00paboTku MHpOpMaNMK, HEOOXOIUMBIX IS MPUOOPETEHUs OMbITa JEATENBHOCTH,
KOTOpas 3aHMMaeT Ba)XHOE MECTO B IO3HAHWM XHMHMM, a TakXKe s OLEHKH C IO3ULUI
HKOJIOTUYECKOM O0€30MacHOCTH XapakTepa BIMSHMA BELIECTB M XHMMHUYECKHX IPOILECCOB Ha
OpraHM3M YeJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE IO3HABAaTEJIbHBIX WHTEPECOB, MHTENJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH
o0OyJaromuxcsi: CroCOOHOCTH CaMOCTOSITEJIbHO TpUOOpeTaTh HOBbIE 3HAHMS 1O XHMHUU B
COOTBETCTBHM C >XU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHbIE MH(OPMAllMOHHbIE
TEXHOJIOTMH JUIsS MTOMCKA U aHaiu3a y4eOHOM M HaydyHO-TIOMYJASpHONM MHQPOpMAMM XUMHYECKOTO
COZCpKaHMs,

dbopMUpOBaHUE U Pa3BUTHE Y OOYyYAIOIIMXCS aCCOLMUATHUBHOTO M JIOTMYECKOTO MBIIUICHUS,
HaOII0aTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YACTHOCTH,
MIpY IJIAHUPOBAHUH U MTPOBEACHUHM XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y O0y4JaIOUINXCsl yOSKAEHHOCTH B TYMaHHUCTUYECKOM HalpaBlIeHHOCTH XHUMUH,
e€ BaXHOM pONM B pEHIeHHH MIOOaJbHBIX NpPOoOJeM paldOHAIBHOIO MPUPOAOIOIB30BaHUS,
MIOTIOJIHEHNST DHEPreTUYECKUX PECYpCOB M COXPAHEHUS NPUPOJHOIO PABHOBECHUS, OCO3HAHUSA
HE00X0UMOCTH Oepe’KHOTO OTHOILIEHUS K MPUPOE U CBOEMY 3/I0POBBIO, a TaKke MpUOOpPETeHUS



OTIBITa WCTOJH30BaHMS TOTYYCHHBIX 3HAHUM I MPUHSATHS TPAMOTHBIX PEIICHUH B CUTYaIUAX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yuebHOM maHe cpemHero oOmiero oOpa3oBaHUs MPEAMET «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHOM obnactu «EcTecTBeHHO-HAYUHbIE TPEAMETHI.

OO0miee 4MCIIO 4acoB, OTBEAEHHBIX /I U3YUYCHUS] XUMUHU, Ha 0A30BOM YpPOBHE CPEIHETO
obmero oopazoBanusi, coctabiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmio), B 11 kmacce —
34 gaca (1 yac B Hezemio).



COILEPKAHHUE YYEBHOI'O NTPEIMETA «XUMMUS»
10 KJIACC
OPITAHHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCKON XUMHUH

[Ipenmer opraHM4ecKO XUMHUM: €€ BO3HMKHOBEHME, Pa3BUTHE M 3HAYCHHE B IIOJIyYEHHH HOBBIX
BELIECTB U MarepuasioB. Teopus CTpoeHMsI OpraHudyeckux coeauHeHuit A. M. ByrtiepoBa, €€ OCHOBHbIE
nonoxeHus. CTpykTypHble (OpMyIbl OpraHMYecKUx BemiecTB. ['omororus, uzomepus. XuMudeckas cBs3b B
OpPraHUYECKUX COCAMHEHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

IlpeacraBnenne o KjIacCU(PUKALMKM OpPraHMYECKUX BemlecTB. HoMeHkiIaTypa OpraHm4ecKux
COEIUMHEHMI (cucTeMaruyeckas) W TpUBUAJIbHBIE Ha3BaHMsI Ba)KHEHWIIMX IPEACTABUTEIEH KJIaccoB
OpPraHUYECKHX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METO/bl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: O3HAKOMIIEHHE C oOpa3namu
OpPraHMYECKHUX BEIIECTB M MarepuajgaMM Ha UX OCHOBE, MOJAEIUPOBAHUE MOJIEKYI OpPraHUYEeCKUX BEIIECTB,
HaOMIOZIeHHEe M ONMHUCAHWE JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALICHUIO OPTraHMYECKUX BEIIECTB MpHU
HarpeBaHuu (IJIaBJlIeHHE, O0OYIIIMBAHUE U TOPEHUE).

YrieBonoponasl

ATKaHBI: COCTaB U CTPOEHUE, TOMOJIOIMYECKHUI psld. MeraH M 3TaH — NPOCTEHUIINE NPEACTaBUTENIN
QJIKaHOB: ()M3WYECKHE M XMMUYECKHE CBOMCTBA (pPEaKIMH 3aMEIICHHsI M TOPEHHs), HaXOXKICHUE B MPHPOJIE,
IIOJIy4YEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB WU CTPOEHHE, TOMOJOIMYECKHH psa. OTWIEH U MpOoNuWiIeH — HpocTeiliune
IPEJCTaBUTENIN AJKEHOB: (PU3NYECKHE U XMMUYECKHE CBOICTBA (peakLuu T'MIpUPOBaHMS, TaJOreHUPOBaHMS,
TUIpaTaliy, OKUCIEHUS U MOJIMMEPU3aLUN ), I0JIyY€HUE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u MetwnOyraguen-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE CBOWCTBA
(peakuus nonuMepusanum). [lomyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHS, TOMOJIOTHUECKUH psAd. ALETHJIEH — MpOoCTeHIImii
MPEICTaBUTENb AJTKUHOB: COCTaB, CTPOCHUE, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA (PEaKIMK THIPUPOBAHUS,
rajJlOreHUPOBaHUS, IMIpATallUU, TOPEHUS ), TOJTyYECHUE U IPUMEHEHHE.

Apensl. benszon: cocraB, ctpoeHue, GuU3NYECKUE U XMMHUYECKHE CBOMCTBA (peaKlMK raJloreHUpOBaHUS
U HUTPOBAHHUSA), OITy4YE€HUE U IpUMEHeHue. Tonyon: cocmas, cmpoenue, usuieckue u Xumuieckue ceonucmed
(peakyuu 2anoceHupoanus u HUMPOBaHUs), noayyenue u npumenenue. TOKCHYHOCTL apeHOB. ['eHeTHueckas
CBSI3b MEXY YIIIEBOJOPOJAMHU, IPUHAIEKAIMMHI K PA3JIMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YyIeBoaopooB. IIpuponHslil ra3 u nomnyrHele HedTaHbIe Ta3el. HepTh 1 eé
npoucxoxgaeHne. CrocoObl nepepaboTKM He(TH: MEpPEeroHKa, KPEeKHUHI (TepMHUUYECKUH, KaTaJIuTHYECKUN),
nupoiu3. IIponykTel nepepaboTku HEPTH, UX MPUMEHEHNE B MPOMBIIIIEHHOCTH U B ObITY. KaMeHHbIH yrosb u
MPOJYKTHI €r0 MepepaboTKu.

OKCIIepUMEHTAJIbHBIE METO/bl M3Y4YEHMs BEIIECTB M MX IPEBpAIlEHMI: O3HAKOMIIEHHE C oOpa3lamu
IU1aCTMACC, KaydyKoB U pe3uHbl, koutekuuu «Hedte» u «Yromnpy», MoaenpoBaHue MOJIEKyY YIIIEBOAOPOIOB U
raJIor€HONPON3BOIHBIX, POBEICHNE IPAKTUUECKOW pabOThl: MOTyYEHUE ITUIICHA U U3YUYEHHUE €ro CBOICTB.

PacuéTtHrble 3agaun.

Bbruncnenust no ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBAa UCXOIHOTO BEIleCcTBa
WIA TPOJIYKTa PEaKIMHU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX BEIIECTB WU
MPOAYKTOB PEAKIINH).

Kucaopoacoaepxxamue opranndecKue cCoOeANHEHUs!

[IpenenbHble ONHOATOMHBIE CIUPTHI. MeETaHON M 3TAHON: CTPOEHUE, (PU3NYECKUE U XMUMHUYECKHE
CBOMCTBa (peakluMu C aKTUBHBIMH METaJlJIJaMM, TaJOr€HOBOAOPOJAMH, TOpeHHe), MpuMeHeHue. Bonopoansie
CBSI3M MEXJy MOJIEKYJIaMH CIIUPTOB. J[efiCTBME METAaHOJIa M ATAHOJIa HA OPTraHU3M YEJI0BEKa.




MHOroaroMHble CUPTHI. DTUJICHIIMKOb U IIHLEPUH: CTPOCHHE, PU3NUECKHUE U XUMHUUECKUE CBOICTBA
(B3auMoOJeICTBHE CO MIETOYHBIMUA METaJlJIaMH, KaueCTBEHHAasl peaKIlisl Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBre
Ha OpraHu3M 4enoBeka. [[puMeHeHne ruiepuHa u 3TUICHIIIUKOJIS.

®deHoNl: CTpOeHHUE MOJICKYNbl, (U3NYECKHE ¢ XHUMHYECKHE CBOHCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue peHona.

Anpaerunpl U Kemowuvl. DOpManbAeruj, aleTajbAeruil: CTpoeHHe, (U3MUecKHe U XUMHUYECKHE
CBOMCTBa (peaklMy OKUCICHUSI M BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIIH ), TIOIyuYeHHE U IPUMEHEHHE.

OaHOOCHOBHBIE TpenebHble KapOOHOBbIE KHUCIOTHl. MypaBbHHas U YKCyCHas KHCJIOTBL: CTpOEHHUE,
¢usnyeckne W XMMHUYECKHE CBOMCTBAa (CBOMCTBa, oOmIME ISl Kjacca KHUCIOT, peakius STepU(HUKaINN),
nojlyueHue U npuMmeHenue. CTeapuHOBas U OJIGMHOBAsI KUCIOTHI KaK MPEACTABUTENH BBICHINX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

Crnoxuble 3(huUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus cinoxHbIX 3¢upoB. Kupsbl.
I'mpponus xxupos. [Ipumenenue ;xupos. buonorudeckas poib KUPOB.

VYrneBoabl: cocTaB, Kilaccuukanys yrieBoaoB (MOHO-, IM- U Moducaxapuibl). [oko3a — npocTedmuit
MOHOCaxXapu/J: 0COOEHHOCTH CTPOEHUS MOJICKYJIbI, (U3NUYECKHEe U XUMUYECKHE CBOWCTBA (B3aUMOJCHCTBUE C
ruapokcuiom meau(ll), okucneHne aMmMuadyHBIM pacTBOPOM okcuaa cepedpa(l), BoccraHoBiIeHHe, OpoKeHHE
DJTIOKO3bI), HAXOXKJCHUE B MPUPOAE, IPUMEHEHHE, Ouosoruyeckas poib. Dorocunres. OpyKkro3a Kak U30Mep
[JTFOKO3BI.

Kpaxmai u nemironosa Kak mpupoaHsie noauMepsl. CTpoeHre Kpaxmalia U Ieuntoiao3bl. Guzndeckue u
XMMHUYECKHE CBOMCTBA KpaxMaina (TUIPOIn3, Ka4eCTBEHHAs PEaKIIUs C HOJIOM).

DKcIepuMEHTaIbHBIE METOIbI M3YyYCHHS BEIIECTB M WX IPEBpAIICHUI: MPOBEACHUE, HAOIIONEHUE U
ONHCAaHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CIIMPTOB
(okucnenne osrtaHona oxcugoM wmeau(ll)), MHOTOaTOMHBIX CHUPTOB (B3aWMOACHCTBUE TIHIIEPUHA C
ruapokcuiom Meau(ll)), anmpaeruaoB (OKMCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepeopa(l) u rumpokcuaom
menu(ll), B3auMonelicTBue Kpaxmaja C HOAOM), MPOBEACHHE MPAKTUYECKOM pabOThI: CBOMCTBAa pacTBOpa
YKCYCHOM KHCIIOTBHI.

Pacuérnsie 3anaun.

Brrancnenus mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00b&Ma, KOJTMYECTBAa UCXOIHOTO BEIIEeCTBA
WIA TPOIYKTa PEAKIHH O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX BELIECTB WIIH
MPOAYKTOB PEAKIINH).

A3oTconepKaie OpraHmIecKue COeTMHEHHUS.

AMUHOKHCIIOTBI Kak aM(OTepHbIE OpraHudeckue coequHeHus. Pu3nueckue U XMMUYECKUe CBOMCTBA
aMHHOKHCIIOT (Ha IpuMepe TIMIHA). bronorndyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuab.

benku kak npupoaHBbIE BBHICOKOMOJEKYISIpHbIE coeAuHeHUs. llepBuuHas, BTOpHYHAs W TpETUYHas
CTpyKTypa OenkoB. XMUMHYECKHE CBOMCTBa OENIKOB: T'MJIPOJM3, JEHAaTypalus, KaueCTBEHHbIE pEaKlUu Ha
OenKu.

DKcriepuMEHTabHBIE METOMIBI M3Y4YCHHs BEUISCTB M WX TNPEBpalleHHi: HaONIOJEHUE U ONHCaHUe
JI€MOHCTPAIIMOHHBIX OIBITOB: IeHATypalysl OETKOB IPU HarpeBaHUM, [IBETHBIE PEaKIMH OEITKOB.

BbIcoKOMOJIEKYJISIPHbIE COeTHHEHUSs

OCHOBHBIE TOHSATHS XMMHUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHHWH: MOHOMEp, MOJIMMEpP, CTPYKTYpHOE
3BEHO, CTENEHb T[OJIMMEpPU3allui, CPeIOHssl MOJeKylsipHas Macca. (OCHOBHBIE METONBI CHHTE3a
BBICOKOMOJIEKY/ISIPHBIX COEIMHEHUH — MOoIMMepU3alis U MOJMKOHIEHCAIIHS.

DKcIepuMEHTATbHBIE METObl M3YUYCHHs BEIIECTB W UX MPEBpAIllCHH: O3HAKOMIIEHHE ¢ 00pa3imaMu
MPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpeMeTHbIE CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBA3ed TNpuW M3y4eHUMH opraHudeckoil xummu B 10 Kiacce
OCYILIECTBIISIETCSl Yepe3 HCIOJIb30BAHME KAaK OONMX E€CTECTBEHHO-HAYYHBIX TIOHSTHHA, TaKk W TOHATHH,
SBJISIOIINXCS CUCTEMHBIMH JUTSI OTJCNIBHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOme ecTecTBeHHO-HAyYHBIE MOHSTHS: SIBIICHUE, HAYYHBIA (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KJacCu(UKaIHsl, NepUOAUYHOCTh, HAOMIOIEHHE, U3MEPEHHE, SKCTIEPUMEHT, MOJICTMPOBaHHE.



dusmka: MaTepusi, SHEPTHsl, Macca, aToM, JJIEKTPOH, MOJIEKYNa, SHEPTeTUYECKHI YPOBEHb, BEIECTBO,
TeINo, 00BEM, arperaTHoe COCTOSTHHE BEIeCTBA, (PN3NIECKNE BETMYMHBI U AMHUIIBI UX U3MEPEHUSI.

Buonorus: knerka, opranusm, ouocgepa, oOMEeH BEIIECTB B OpraHu3me, OTOCHHTE3, OMOIOTHYECKH
aKTHBHBIC BelleCTBa (OCIIKH, YITIEBOIBI, )KHUPBI, PEPMECHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOABI, OJIE3HBIE UCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomorusi: NUIIEBBIE NPOAYKTHI, OCHOBHI PAIlMOHAJIBHOTO IUTAHUS, MOIOIINE CpPEACTBa,
JICKApCTBEHHBIE U KOCMETHYECKHUE MPETaparThl, MaTepUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHHU

XUMHYECKUN 3JeMEHT. AToM. Sapo aroma, HW30TOINBI. JJEKTPOHHAs 000J04YKa. DHEPreTUYECKHE
YPOBHH, TIOYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH PACIIPECIICHHUS IEKTPOHOB MO
OopOUTaIISIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. DIEKTPOHHAS KOH(PUTypalys aTOMOB.

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux aemenToB J[. M. Menneneesa. CBs3b
nepuoanyeckoro 3akoHa u Ilepuoaguueckoil cucrembl xumuueckux anmeMmeHToB JI. M. MeHnpeneeBa ¢
COBPEMEHHOUW TEOpHEl CTpOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMHU IPOCTBIX M CIOXHBIX BELIECTB IO IPyIIaM U NepuojaM. 3HadeHHue NepUOJUUeCKOro 3aKOHa
B Pa3BUTUU HAyKH.

Crpoenue BemiecTBa. XUMHUECKass CBs3b. Buabl XMMHUYECKOM CBs3M (KOBaJIEHTHAs HENOJSpHAas U
NoJIsipHasi, MOHHAsl, MeTajindeckas). MexaHuzMbl 00pa30BaHUs KOBAJIEHTHON XMMUYECKOH CBsI3U (OOMEHHBIH
U JIOHOpHO-aKLENTOpHbI). Bonmoponnas cBsa3p. BanentHocTh. OnekrpoorpuuarenbHocTb.  CreneHb
okuciieHus. MIoHbI: KaTUOHBI U AHUOHBI.

BemniectBa MONEKYJIIPHOTO M HEMOJEKYISIPHOTO CTPOCHHA. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA.
Tuns! kpucTAINIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAJUINYECKON PEILIETKH.

[TonsiTve 0 qucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10JI BELIECTBA B
pacTBope.

Knaccugpukanuss HeopraHumdeckux coequHeHud. HomeHkiaTrypa  HEOpraHMYeCKHX  BEIIECTB.
I'enernueckas CBS3b HEOPraHUYECKUX BELIECTB, IPUHAIIEKAIINX K PA3INYHBIM KIaccaM.

Xumnueckas peakuus. Knaccudukanus XUMHUECKUX peaklUuil B HEOPraHWYECKOM M OpraHuuecKon
XUMHH. 3aKOH COXPAHEHHS MaccChl BEIECTB, 3aKOH COXPAaHEHUs M MPEBPALICHMS] SHEPTUU NMPU XUMHUYECKUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3idu4HbIX (akTopoB. OOpaTuMble peakuuu. XUMHUYECKOEe
paBHOBecHe. PaKTOpBI, BAUSAIOLINE Ha COCTOSIHUE XUMUYecKoro pasHoBecus. [Ipunnun Jle [larense.

Onekrponutuyeckas auccouuanus. CuibHble U ciadble 37eKTpoiuThl. Cpena BOIHBIX PacTBOPOB
BELIECTB: KUCIAsl, HEUTpaJIbHAs, IIEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKLINH.

OKCIepUMEHTANbHbIE METOJbl H3yYeHHsl BEIIECTB M MX IpeBpallleHUil: JeMOHCTpauus Tabmuil
«Ilepuonnueckass cucreMa xumudeckux diemeHtoB J[. W. MeHneneeBay, uW3ydeHHE MoOJIENEH
KPUCTAJUIMYECKUX PEETOK, HaONIOEHHEe M ONHMCAHWE JAEMOHCTPALMOHHBIX U J1a0OpaTOpPHBIX OIBITOB
(paznmokeHue MepoKcHua BOAOPOAA B MPUCYTCTBUH KaTajau3aTopa, ONpeAesieHue Cpeibl paCTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCATBHOTO WHAMKATOPA, PEAKLIUU HOHHOrO OOMEHa), MpOBEACHHE MPAKTUYECKOW paboThI
«BnusHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUUECKON peaKInm».

Pacuérnble 3anaun.

Pacuérel Mo ypaBHEHHSIM XUMUYECKUX PEaKlUi, B TOM YHCIE TEPMOXUMHUYECKUE pacd€Thl, pacy&€Thl C
HCIIOJIb30BaHUEM ITOHATHS «MAaccoBast JOJIS BEIIECTBAY.



Heopranuyeckass Xumus

Hemeramnbl. Ilonoxenue nHemeramwioB B Ilepumoamueckoit cuctemMe xumuyeckux sneMmentoB J[. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHs aTOMOB. DH3UYECKUE CBOWCTBA HEMETAIIIOB. AJUIOTPOTHS HEMETAIIIOB
(Ha mpumepe Kuciopozaa, cepol, pocdopa u yrinepona).

XVMUYECKHE CBOMCTBA BaKHEWIMX HEMETA/UIOB (TallOT€HOB, cephl, a3ora, (ocdopa, yriepoga u
KPEMHHS) U UX COCTMHEHHUH (OKCHIOB, KHCIOPOICOAEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHUN).

IIpuMeHeHne BaJKHENIINX HEMETAUIOB U UX COCIUHEHUN.

Meramnel. [lonoxenue MerawioB B llepumonuueckoit cucrtemMe xumudeckux siaeMentoB J[. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHS DIEKTPOHHBIX 000JI0YEeK aroMoB MeTauioB. OOmme ¢usnyeckue
cBOMcTBa MeTAJIOB. CIIaBbl METAJUIOB. DJIEKTPOXUMUYECKUHN PSiJl HAPSHDKEHUH METAJLIOB.

XUMHYECKHE CBOMCTBA BaXXHEHIIUX METAIOB (HATPUM, KaJlMW, KaJIbIMM, MAarHUi, aJllOMUHUHN, LIUHK,
XPOM, JKeJIe30, Me/b) M KX COCTMHCHHI.

O61me cocoObl nmoyueHust MeTaioB. [lpuMeHeHrne MeTauioB B ObITY U TEXHHKE.

OKCIIEpUMEHTANIbHBIE METO/bl M3Y4Y€HHUs BEIIECTB W MX IMPEBpALCHHI: H3yYCHUE KOJUICKIIMH
«MeTaimmel W CIUIAaBBI», OOPa3lOB HEMETAJUIOB, PEIICHUE OJKCICPUMEHTANBHBIX 3a/1a4, HaOIOJCHUE |
OMHCaHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMNBITOB (B3aWMOJCHCTBUE THAPOKCHIIA AIIOMHHUS C
pacTBOpaMH KUCJIOT U LIEJIOUEH, KAYECTBEHHbIC PEaKIIMK Ha KAaTUOHBI METAJLJIOB).

Pacuértnrle 3amaun.

Pacuétel maccel BemiecTBa WM 00bEMA ra3oB IO HM3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe WIIH
00bEMY OMHOTO M3 YYAaCTBYIOIIMX B PEaKIUU BEIIECTB, pacyéThl Macchl (00bEMa, KOTUYECTBAa BEIIECTBA)
MIPOYKTOB PEAKIUH, €CIIH OAHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponp xumuu B o0OecrieueHHN HKOJIOTMUYECKOM, IHEPreTUYeCKOW M NUIEBOM 0e30macHOCTH, Pa3BUTHU
MeauuuHbl. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIMil.

[Ipencrasienust 00 oOLUIMX HAYYHBIX MPUHIIMIIAX TPOMBIIINIEHHOTO MOJYYeHHUS BaXKHEHIITNX BEILIECTB.

YenoBek B MUpE BELIECTB M MaTepUajoB: BaKHEUIIME CTPOUTENIbHBIE MaTePUAJIbl, KOHCTPYKIMOHHBIE
MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHaybl JJIA SJICKTPOHUKH, HAHOMATepHUaJIbl, OPTaHHUYECKUE M
MUHEpaJbHbIE YI0OpEHHUS.

XuMHusi U 370pOBbE UEJOBEKA: TMpPaBWJIa MCIOJb30BAaHHUS JIEKAPCTBEHHBIX IIpEenaparoB, IpaBuja
0€301acHOT0 MCIOIb30BaHUS MPENapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBA3H.

Peanu3amust MeXIpeIMETHBIX CBsI3el Mpu M3y4eHHH 0OIIell u HeopraHwdeckod xumuu B 11 kiacce
OCYIIECTBIIICTCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHW, TaK W TIOHSITHH,
SIBIISIFOLIUXCA CUCTEMHBIMU TSI OTAENIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0me ecTecTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3, CHUHTE3,
KiaccuuKaius, NIepuoIuIHOCTh, HAOMIOIEHNE, SKCIIEPUMEHT, MOJIEIMPOBaHNE, H3MEPEHNUE, SIBICHNUE.

®dusnka: MaTepusi, SHEPTHsi, Macca, aroM, JEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PATHOAKTUBHOCTb,
MOJIeKyJa, YHEPreTUYECKU YPOBEHb, BEIIECTBO, T€N0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3NYECKue
BEITMYUHBI U €TUHULIBI KX U3MEPEHHSI, CKOPOCTD.

buonorus: xnerka, opraHu3M, 3KocucTeMa, Ouocdepa, Makpo- ¥ MHUKPOIIEMEHThI, BUTAMUHBI, OOMEH
BEII[ECTB B OPraHU3Me.

['eorpacdus: MuHepalbl, TOpHBIE TTOPOIbI, TIOJIE3HBIE NCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorusi: XMMHUYECKash MPOMBINUICHHOCTh, METAJUTypPTHs, MPOHW3BOACTBO  CTPOUTEIHHBIX
MaTepualioB, CEJIbCKOXO3SHCTBEHHOE MPOU3BOACTBO, MHINEBAs MPOMBIIUIEHHOCTh, (apMareBTHIecKas
MPOMBIIIUICHHOCTh,  TIPOM3BOJICTBO  KOCMETHYECKHX  TPEmapaToB, IPOU3BOJICTBO  KOHCTPYKIIMOHHBIX
MaTepUalioB, AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA «XUMMWS»
JIMYHOCTHBIE PE3YJIbTATbI

1) rpa:xaaHCKOro BOCIIUTAHUSA:

OCO3HaHMSI OOYYAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBOKCHHS K 3aKOHY H
MIPaBONOPAJIKY;

MIPEICTABIICHUS O COI[MATIBHBIX HOPMAX M MPABUIIAX MEXJIMYHOCTHBIX OTHOILICHUM B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUECKOH AESITENbHOCTH MPU CO3AAHUM YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIILHBIX 33]1a4, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMUMAaTh W MPUHUMATh MOTHBBI, HaMEPEHHUs, JIOTUKY W apryMEHTbl JIPYTHX IpH
aHaJIM3€ Pa3IUYHBIX BUIOB YUEOHOU JIEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOT'O OTHOIIEHUS K UCTOPUUYECKOMY U HAYYHOMY HACJIEANIO OTE€YECTBEHHONU XUMUU;

YBa)XKEHUS K MPOIlECCY TBOpYECTBA B OONACTH TEOPUU M NPAKTUYECKOTO IMPUMEHEHHS] XUMUH,
OCO3HAHUSA TOrO, YTO JOCTXKEHUS HAyKH €CTh pe3yJAbTar JIMTENbHBIX HAOMIOACHUM, KpPOMOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, TOCTOSHHOIO TPY/la YUEHBIX U PAKTHKOB;

WHTEpECa U TO3HABATEJILHBIX MOTHMBOB B MOJYYCHHU U TOCIEAYIOIIEM aHajanu3e HHGOpMalUU O
MEePEIOBbIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHOM XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTHU OILICHUBATh CHUTYallUM, CBSI3aHHBIE C XUMHYECKUMHU SIBJICHUSMH, W TPUHUMAThH
OCO3HAHHBIE PELIECHUs, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE MOBEJCHHUE U MOCTYIKU CBOMX TOBAPHIIECH C MO3UIIUNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHME MOCIIEACTBUN ITUX MOCTYIIKOB;

4) ¢popMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUS IIEHHOCTEH 3I0pOBOro M 0e30macHoro o0pas3a >KM3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIICHUSI K COOCTBEHHOMY (PU3NYCCKOMY U TICUXHYECKOMY 3I0POBBIO;

coOMoeHNsT paBuil 0€30MacHOro OoOpallleHus ¢ BellecTBaMU B OBITY, MOBCEIHEBHON KH3HU U B
TPYAOBOM NEATEIBHOCTH;

MOHWMAHUS I[IEHHOCTH TMPaBUJI WHAMBHAYAIBHOTO M KOJUJIEKTUBHOTO O€30MacHOrO MOBEACHHUS B
CUTYaIUSIX, YTPOKAIOIIUX 3IOPOBBIO U KU3HU JIFOIEH;

OCO3HAHMSI MOCJIEICTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUs AIKOToJis, HAPKOTHUKOB,
KYpEHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIIbCKON EATETbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOW U APYTHX BUAAX ACSATEIBHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PEIICHUM MPAKTHYECKUX 3aJ]lad COIMAJIbLHON HANpPaBJICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbI);

WHTEpECa K MPAKTHYECKOMY H3YYEHHUIO TPOQPECCHUil pa3IMyHOTO pojia, B TOM YKCIIE Ha OCHOBE
MIPUMEHEHHUSI IPEAMETHBIX 3HAHUM M0 XUMUU;

YBaXECHUS K TPYMY, JIIOJSIM TPYya U PE3yabTaram TPYIOBOU JIEATETbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYAIbHOW TpaeKTOpUU oOOpa3oBaHus, Oymyrien
nmpodeccud W peanu3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JIOrMYECKOro0 BOCIIUTAHUS :

HKOJIOTHYECKH I1eIeCO00Pa3HOTO OTHOIIEHUS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MOHMMAaHUS TTI00ATHHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIUSHUS YKOHOMUYECKUX TPOIIECCOB
Ha COCTOSIHHE TPUPOJHON U COMAIIBHOM CPEJIbI;
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OCO3HAHUS HEOOXOIUMOCTH HCIIONB30BAHUS JTOCTHKCHUN XUMHUHU JUIsl PEIICHUS BOMPOCOB
palMOHATIBLHOTO MPUPOIOTIOIB30BAHMS;

AKTUBHOTO HEMPUATHS JEHUCTBUM, MPUHOCIIIUMX BPEI OKPYXKAIOIIEH MPUPOIHOU cCpele, YMEHUS
MPOTHO3UPOBATh HEONATOMPHUATHBIE HKOJIOTHYECKHE TOCIEACTBUS TMPEANPUHUMACMBIX ACHCTBUNA H
MpeaoTBpallarh ux;

HaJUYMUsl PA3BUTOrO IKOJIOTHYECKOTO MBIILUICHHUS, SKOJIOTHYECKON KYIBTYphI, OMbITA ACSATEIHHOCTH
AKOJIOTUYECKOW HaIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBAaThCA UMU B MTO3HABATEIbHOM, KOMMYHHKAaTUBHOUN 1
COILIMATILHOM MTPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO MIPOTHBOCTOSTH UACOIOTHH XeMohoonw;

7) HEHHOCTH HAYYHOTI'O NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIIeCTBEHHOM MPAKTHUKH;

MOHWMAHUS CIEMU(PUKA XUMHUH KaK HAyKW, OCO3HaHUs €€ poiu B (OPMUPOBAHUU PALUOHAIBHOTO
HAayYHOTO MBIIUICHHS, CO3JIaHUU IIEJIOCTHOTO IIPEJICTABICHUS 00 OKPY)KAIOIIEM MHpPE KaK O EIUHCTBE
NPUPOJGI M YEJIOBEKA, B TO3HAHWM MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHWU MPOOJIeM COXPaHCHUS
MPUPOHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHUMHUU IS COBPEMEHHOW [MBWIM3AalNUU: B €€
T'YMaHUCTHYECKON HampaBIEHHOCTH U BAXKHOW POJM B CO3JaHUM HOBOM 0a3bl MarepHallbHOM KYIBTYpBI,
pelIeHnH TIOOANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUSL UYEIOBEYECTBA — CHIPHEBOHM, DHEPIETHUYECKOM,
MUIIEBON U HKOJOTHYECKOI 6€30M1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUCHUH YCIOBHM YCIIEIIHOTO TpyAa
Y KOJIOTUYECKH KOM(OPTHOM JKU3HHU KAXkKIO0TO WiIeHa OOIIEeCTBa,;

€CTECTBEHHO-HAYYHON IPaMOTHOCTU: NMOHMMAHHUS CYIIHOCTH METOJOB ITO3HAHMS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TOJydyaeMble 3HAHUS [UJIS aHaiu3a U OOBSICHEHUS
SBIICHUN OKPYXKAIOIIET0O MHUPAa W MPOUCXOASIIMX B HEM HM3MEHEHM, YMEHHUS Jejarb O0OOCHOBaHHbBIE
3aKJIFOYCHUS Ha OCHOBE HAyYHBIX ()aKTOB M HUMEIONIMXCS JAaHHBIX C LEJIbI0 TOTYYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XUMHYECKHUE 3HAHMS ISl pElIeHUsT MpodiieM B
peaIbHbIX )KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIILCKOM IEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K AKTHBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH 1O XUMHUHU B COOTBETCTBUU C KU3HEHHBIMHU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TPY/la B Pa3IUYHBIX cepax mpodecCHOHATHLHON NesITeNbHOCTH.

METAIIPEMETHBIE PE3YJIBTATBI

Osgi1aieHHe YHUBEPCAJbHBIMH Y4eOHBIMHU NIO3HABATEJIBLHBIMHU AeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE NeHCTBUSA:

CaMOCTOATENIbHO (hOPMYJIMPOBATh U aKTyaJIU3UpPOBaTh Mpo0IeMy, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAEATh LENU JeATEIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUU UX JOCTHIKEHHUS, COOTHOCUTh
pE3yNbTaThl ACSITEIBHOCTH C TOCTABIECHHBIMU LIETISIMU;

MCIIOJIb30BaTh MPU OCBOEHUHU 3HAHUN NPUEMBI JIOTUYECKOTO MBILIUIEHHUS] — BBIACIATh XapaKTEepHbIE
IIPU3HAKA TIOHATUN M YCTAaHaBIMBAaTb UX B3aMMOCBSA3b, HCIOJIb30BaTb COOTBETCTBYIOUIUE MOHATHS IS
OOBSICHEHUS OTJIENIbHBIX (DAKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHH JUIs KJIacCU(UKAIIMK BEIIECTB M XUMHUECKUX PEaKIIHii;

yCTaHABIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U MEX]y U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTh JIOTUYECKUE pACCYKIEHUS (MHAYKTUBHBIE, JENYKTUBHBIE, IO aHAJIOIMM), BBIABIATH
3aKOHOMEPHOCTHU U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH BHIBOABI M 3aKIIOUEHUS;

IPUMEHATH B IIPOLIECCE TO3HAHMSI, MCIOIb3YyEMBbIE B XMMHUH CHUMBOJMYECKUE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJIENIbHBIE TPEACTABICHUS — XUMHUYECKUH 3HaK (CHUMBOJ) JJIEMEHTa, XUMHYecKas
¢dopmyna, ypaBHEHHE XMMUYECKOM peakIy — MpH peIIeHUH Y4eOHbIX MO3HABATEIbHBIX U MPAKTHUECKUX
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3a/1a4, NPHUMEHATH HAa3BaHHBIC MOJCIIBHBIC TPEACTABICHUS [UIA BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUH.

2) 6a30Bble Hcciea0BaTeIbCKUE TeCTBUS:

BJIa/I€Th OCHOBAMHU METO/I0B HAy4YHOTI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKLIUIA;

(bopMyaHpoBaTh LEIM U 3aJa4d HCCIIEAOBaHMS, UCIOJIB30BaTh IIOCTABIEHHBIE M CAMOCTOSTEIbHO
c(OpMyITUpPOBaHHBIE BOIIPOCHI B KQYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS THIIOTE3HI
I10 NMPOBEPKE IIPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U NPOBEACHUS YYEHUUYECKUX DKCIIEPUMEHTOB,
COBEpPILICHCTBOBaTh YMEHMs HaOIOgaTh 3a XOAOM IIPOLECcCca, CaMOCTOATENBHO IPOrHO3UPOBATh €ro
pe3ynbTar, (GOpMyaHpoBaTh OOOOIIEHUS ¥  BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH  PE3YJbTAaTOB
UCCIIEIOBaHUs, COCTaBIATh 0OOCHOBAHHBIM OTUYET O MPOIENaHHON paboTe;

IPUOOpETaTh OIBIT YYEHUYECKOM HCCIIEOBATENBCKON M IPOEKTHOM JAEATEIbHOCTH, IPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB DELIEHHs IPAKTUYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMYHbBIX METOOB [T03HAHUS.

3) pabora ¢ unopmanmeii:

OPUEHTHPOBATbCS B Ppa3IMYHBIX HCTOUYHUKAX HHpOpManmu (HAydHO-TIOMYNIApHas JHUTEparypa
XMMHUYECKOTO CO/IEp’KaHUs, CIpaBOYHbIE IocoOus, pecypcbl MHTepHeTa), aHANIM3MPOBATh WHGOPMALUIO
pa3aMyYHbIX BUAOB U (QOpPM  INPEACTABICHUS, KPUTUYECKHM OIEHMBaTh €€ JIOCTOBEPHOCTb W
HEIIPOTUBOPEYNBOCTH;

(bopMyIHpOBaTh 3aPOCHI U MPUMEHSATh PA3JMYHbIE METOABI NPU IMOWCKE W OTOOpe MH(OPMAIHH,
HEOOXOMMOM /7151 BBIIIOJIHEHUS y4eOHBIX 3a/1au ONpeaesIEHHOTO TUIIA;

nproOpeTaTh OIMBIT UCHOIH30BaHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M Pa3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBbHYIO (OpMY IMpenacTaBieHuss WH(GOpPMALUU (CXeMbl, TpaduKkw,
JMarpaMMbl, TaOIULbl, PUCYHKHU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIN $3bIK B Kaue€CTBE CpPEJCTBA INpU padboTe ¢ XUMHUYECKOW HH(popMaiuei:
IPUMEHATh MEXIpeIMEeTHbIE ((PU3NYECKHe U MaTeMaTHUeCKHEe) 3HAKK U CUMBOJIBL, (hOpMYyIibl, aO0OpeBHATYpBI,
HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIVISITHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMM 1eHCTBUSIMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY 00CYKaeMOIl TEMBI B XOJI€ 1MAJIOTa U/WIIN IUCKYCCUH, BHICKa3bIBaTh
uaeu, GopMyarupoBaTh CBOU MPEUIOKEHUS OTHOCUTENIBLHO BBIITOJHEHUS MPEAJIOKEHHON 3a]1auu;

BBICTyIIaTb €  IPE3EHTAlMEN  pEe3yJbTaroB  IO3HABATEIbHOM  JEATENBHOCTH, IOJIYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIOJIHEHHMM XUMHUYECKOTO JSKCIIEPUMEHTA,
MPAaKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB M3ydaeMbIX BEILECTB, pealn3aluu y4eOHOrO MPOeKTa U
(dbopMynHMpoBaTh BBIBOABI 0 PE3ylbTaTaM IMPOBEAEHHBIX HCCIEIOBAaHMM MYTEM COINIACOBAHMS IMO3ULUN B
X0J1e 00CyX/1eHUsI 1 0OMEHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryJIsTUBHbIMH AeHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOIO IO3HABATENIBHYIO EATENBHOCTD, ONPEAEIss €€
LeMU W 33/a4M, KOHTPOJIUPOBATh U MO MEpPe HEOOXOIMMOCTH KOPPEKTHPOBAaTh MpPEIaracMblii aJrOPUTM
JeUCTBUI NpHU BBINOJIHEHUH YYEOHBIX W HCCIEIOBATENLCKUX 3a/ady, BbIOMpaTh Haubosee 3(pQPeKTHBHBIHN
CHoco0 UX pelIeHHs ¢ yUETOM MOJy4YEHUS! HOBBIX 3HAHUM O BEIIECTBAX U XUMHUUECKHX PeaKIusX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH ACATEILHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3VYJIBTATbBI
10 KJIACC

HpC,Z[MCTHLIe PE3YIbTAaTbl OCBOCHUA KypCa «OpF AHUYCCKad XUMUs» OTPaXXaroT:
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c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O XUMHUYECKON COCTAaBJISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpA, POJIM XUMHUH B MTO3HAHUU SBJICHUN NMPHUPOJBI, B (POPMUPOBAHUH MBIIIJICHUS U KYJIBTYpPbI JUYHOCTH, €&
(GYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM JUIsl pEIIEHUs MNPAaKTUYECKUX 3aJad M 3KOJOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 30POBBIO U IPUPOAHOM Cperie;

BJIQJICHUE CHCTEMOM XHMHYECKHX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOLINE ITOHATHS
(XMMHUYECKUH  2JIEMEHT,  aroM,  OJIeKTpOHHAas  00oJioyKka  aroma,  MOJIEKYl1a,  BaJICHTHOCTD,
ANIEKTPOOTPULIATEIBHOCTh, XUMUYECKas CBSI3b, CTPYKTypHas (hopMmyiia (pa3BEpHyTas U COKpaIlEHHAs), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIN cKeJeT, (yHKIMOHAJIbHAs TpPYIIa, paauKal, U30Mepus,
U30MEPBI, TOMOJIOTHYECKUM psAll, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOL M a30TCOAEP)KAILUE COCIUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUMHEHMS); TEOPUU U 3aKOHBI (TEOPHS
CTpOEHHUs opraHuuyeckux BemecTB A. M. BymiepoBa, 3akOH COXpaHEHUs] MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU; MUPOBO33PEHUECKHUE 3HAHMS, JIEXKAIME B OCHOBE NIOHUMAaHUSI IPUYMHHOCTU U
CHUCTEMHOCTH XMMHYECKHX SBJICHUH, (AKTOJIOTMYECKHE CBEICHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU U
0€30IaCHOM HCIIOJIb30BaHUH B)KHEHIINX OPraHUYECKHUX BEUICCTB B OBITY M MPAKTUYECKOW JEATEIBHOCTU
YeJI0BEKa;

c(OPMHPOBAHHOCTh yMEHHI BBISABIATH XapaKTEpHbIE NPU3HAKM TOHATHH, YyCTAaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPU OIIMCAaHUM COCTABA, CTPOCHMSI U IIPEBPALLICHUN
OPraHN4YeCKUX COCIMHEHU;

c(OPMHPOBAHHOCTh ~ yYMEHHH  HCHOJB30BaTh XMMHUYECKYI0 CHUMBOJMKY JUISI  COCTaBICHMS
MOJICKYIISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOH ) (OpMYIT OPraHNYEeCKHIX BEIIECTB M YPAaBHEHUI
XUMHMUYECKUX pEaKLMi, M3rOTaBIMBAaTh MOJEIM MOJEKYI OPraHMYECKUX BEINECTB I WMJUIIOCTPALUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHMS;

c(OpMHPOBAHHOCTh YMEHHUI YCTaHABIMBaTh MPHHAUIEKHOCTh M3YUYEHHBIX OPraHMYECKUX BEIIECTB
M0 UX COCTaBy M CTPOCHHUIO K ONMPENEIEHHOMY KIIACCY/TpYIIe COCAMHEHUH (YIIIEBOAOPOIBI, KUCIOPOI U
a30TCOJIEPIKALIME  COCIMHEHMs, BBICOKOMOJEKYISPHbIE COCIMHEHMs), JaBaTb MM  Ha3BaHUA IO
cucremarnieckoir HomeHkinarype (IUPAC), a Taxke npHUBOOUTH TpPHBHAIbHBIC HAa3BaHHUSA OTICIBHBIX
OpPraHUYECKUX BEILECTB (ITHJIEH, MPOINUIEH, alleTUIIEH, STUICHIIMKOIIb, DIMLIEpUH, (eHol, hopMabaerus,
alleTaJbJIeru]l, MypaBbUHAsl KHUCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBas KHUCIIOTA, CTEApUHOBAas KHCIIOTA,
IVII0K03a, (PpyKTO3a, KpaxMall, LeJUII0103a, INIHUH);

c(OpMUPOBAHHOCTh YMEHHUS OIPENENISITh BUABl XMMHUECKON CBSI3M B OPraHUYECKUX COEAMHEHUSIX
(onuHapHBIE U KpaTHbIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITh MTOJIOKEHUSI TEOPUH CTPOCHHSI OpraHndYecKux Bemects A. M.
BytnepoBa 1151 00bsICHEHUST 3aBUCMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS
Macchl BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTb COCTaB, CTPOCHHME, (U3NYECKHE U XMMUYECKHE
CBOMCTBAa THIHMYHBIX MPEACTABUTENEH pa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJIEH,
NponuieH, aueTwieH, OyranueH-1,3, MmerunOyraguen-1,3, OeH30i1, METaHON, 3TaHON, ASTHICHIIIUKOJb,
JIMIEepUH, (EeHOJ, aleTalbleru], MypaBbUHAs W YKCyCHas KHCJOTHI, IJIOKO3a, Kpaxmaj, LeJUIrJ03a,
aMMHOYKCYCHasi ~ KHCJIOTa), WJIJIIOCTPUPOBaTh TI'EHETUYECKYI0 CBA3b MEXJIY HHUMH YpaBHEHHSIMHU
COOTBETCTBYIOIINX XUMHUECKHX PEAKIMI C NCIOIB30BAaHUEM CTPYKTYPHBIX (HhOPMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJIOPOAHOIO ChIpbsi (HE(TH,
MPUPOJIHBIN ra3, Yroiib), ClIocoObl UX NepepaboTKU U MPAKTUYECKOE IPUMEHEHNE IPOIYKTOB IepepadoTKH;

c(OpMHPOBAHHOCTh YMEHUN MTPOBOJUTH BBIYMCICHUS 110 XMMUYECKHM ypaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXO/IHOTO BEIlECTBA WIIM NMPOJYKTA PEaKIUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
13 UCXO/IHBIX BEIECTB UJIH MPOAYKTOB PEAKLIUN);

c(hOpMUPOBAaHHOCTh YMEHHI BIIaJIeTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAAX HAyYHOTO MO3HAHMS,
UCTOJNb3YeMbIX B XHMHUHM IpPH W3yYCHHM BEIECTB M XUMHUECKUX SBJICHUN (HaOIIOIeHHE, H3MEpEHMUE,
AKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIB30BaTh CUCTEMHbIE XMMHUECKHE 3HAHUS Ul MPUHSATUS PEIleHUHN B
KOHKPETHBIX XKMU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU M UX IPUMEHEHUEM;
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c(hOpMHUPOBAHHOCTh YMEHHMM COONIONATh TIpaBWjIa TIOJb30BAaHUS XUMHUYECKOM TIOCYIOW W
na0opaTopHbIM OOOPYIOBaHMEM, a TakXKe IMpaBuia OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIHSMH TI0 BBIITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMI IJIAHUPOBATh M BBIMOJIHATH XUMUYECKUI AKCIIEPUMEHT (IpeBpaleHUs
OpPraHUYECKHUX BEIICCTB TPU HArpEBaHHHM, IMOJIyUYCHHE J3TUJICHA M W3YyYCHHE €r0 CBOMCTB, Ka4eCTBEHHBIC
peaKIy OpraHUYEeCKUX BEIIECTB, JEHATypalus OEJKOB NPH HArpEeBaHHUH, I[BETHHIC pEaKIMu OEIKOB) B
COOTBETCTBHH C IpaBHJIAMH TEXHUKH O€30MacHOCTH TpU OOpAlICHWH C BEIIECTBAMH M JIAOOPATOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMEe 3aluCH ypaBHEHHM
COOTBETCTBYIOIIUX PEAKINI U (POPMYIHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUUYECKH aHATM3MPOBATh XUMHUYECKYIO HH(DOpMAIHIO, MMOTy4aeMyto
U3 Pa3HBIX UCTOYHHUKOB (CpeICcTBa MaccoBOM MH(oOpMalyu, IHTepHeT U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOAATH TIPABHIIA KOJIOTUUYECKHU 1eIeCO00pa3HOTO MOBEACHUS B OBITY
U TPYIOBOW JICATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBBbS M OKPYXKAIOIIEH NPUPOTHON Cpebl,
OCO3HABaTh OINACHOCTh BO3JCHCTBHA HA JKMBBIE OPraHU3MBI OMNPEACIEHHBIX OPraHMYECKUX BEUIECTB,
noHuMasi cmbici nokasarens [1JIK, moscHATh Ha mpuMepax crnocoObl YMEHBIIEHUS W MPEIOTBPAIICHUS UX
BPEIHOTO BO3JCHCTBUS HA OPraHN3M YeJIOBEKa;

I OOyYaroIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHHE NMPHUMEHSATh 3HAHHS 00
OCHOBHBIX JJOCTYITHBIX METOAAX TO3HAHHS BEIIECTB U XUMUYECKUX SBICHH;

JUISL CJICTIBIX W CITA0OBHIAIIUX OOYYAIOIIMXCS: YMEHHUE MCIOJIb30BaTh PEbe(HO-TOUCUHYIO CUCTEMY
o6o3nauenuit JI. bpaitns st 3anmucn XUMU4IeCKuX (GOpMyII.

11 KJIACC

[IpeameTHBIE pe3yabTaThl 0CBOCHHUS Kypca «O0mmast 1 HeopraHHYECKasi XUMUS OTPAXKAIOT:

c(OpMHUPOBAHHOCTh MPE/ICTABICHUI: 0 XMMUYECKOH COCTaBIISIONMIEH eCTeCTBEHHO-HAYYHON KapTHUHBI
MUpA, POJIM XUMHUH B MTO3HAHUU SBJICHUW MPHUPOJBI, B (OPMUPOBAHUH MBIIIICHUS U KYJIBTYPbI JUYHOCTH, €€
(GYHKUIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHUs MNPAaKTUYECKUX 3aJad M 3KOJOTHYECKU
000CHOBaHHOTO OTHOIIEHMS K CBOEMY 3[0POBBIO M IPUPOTHOI Cpere;

BIaJICHUE CHCTEMOH XHMHYECKMX 3HAHMUM, KOTOpas BKIJIIOYAET: OCHOBOINOJArarollue IMOHATHS
(XMMHUYECKHUH SJIEMEHT, aTOM, M30TOIl, S-, P-, d- AIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb,
MOJISIPHBIH  00BEM, BaJEHTHOCTb, 3JIEKTPOOTPHLATENBHOCTh, CTEMEHb OKHMCIEHHS, XUMHUYECKas CBA3b
(KOBaJIeHTHAsI, WOHHAs, METAJUIMYECKas, BOAOPOIHAs), KpUCTAUTMYECKAas pPEHI€TKa, TUIBl XUMHUYECKUX
peakiuii, pacTBOp, OSJIEKTPOJIUTHI, HEIIEKTPOIUTHI, AIEKTPOJIUTHUECKAsT JUCCOLMALUSA, OKUCIUTEINb,
BOCCTaHOBHTEJb, CKOPOCTh XMMHYECKOW pEaKIMi, XUMHYECKOEe PaBHOBECHE); TCOPUU M 3aKOHBI (TEOPHS
ANEKTPOJIMTHYECKON AMccolMauy, nepuonuuyeckuil 3akon [[. M. MenneneeBa, 3aKOH COXpPAaHEHMS MaccChl
BEIIECTB, 3aKOH COXPAHEHWS W MPEBpAICHUS DHEPTUU TMPH XUMHUYECKHUX DPEaKIUAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHH SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIS)KAIMEe B OCHOBE MMOHUMAaHUS IPUIMHHOCTH U
CHCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTaBe, NMOJIYYCHUH U
6€301aCHOM HCII0JIb30BaHUN BaYKHEHMIIIMX HEOPraHWYECKHX BELIECTB B OBITY M MPAKTUYECKOM AEATEIbHOCTH
4EJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHble NPU3HAKM TMOHATHH, yCTaHaBIMBaTh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPH OMUCAHWM HEOPTaHWYECKHX BEIIECTB U HX
[IpEBPAILCHN;

c(OPMHPOBAaHHOCTh yYMEHHH HCIOIB30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBICHHS (HOpMYIT
BEIIECTB U YPaBHEHUI XMMHYECKHX peakiuii, cucreMarndyeckyro HomeHknarypy (IUPAC) u TpuBHambHbIE
Ha3BaHUS OT/CIHHBIX HEOPTraHWMYECKUX BEUIECTB (YrapHBIN Ta3, YIIIEKHCIIBIN ra3, aMMHUaK, raméHasi U3BeCTh,
Heramn€Hasi U3BeCTb, MUThEBask COAA, MUPUT U APYTHE);

c(hOpPMHPOBAHHOCTh YMEHUH OMPENEISITh BAJICHTHOCTh M CTETICHb OKHCIICHUS XHMUYECKHIX 3JIEMEHTOB
B COEIMHEHMSX pa3IMYHOIO COCTaBa, BUJ XMUMHMUYECKOH CBA3M (KOBAJIEHTHAs, MOHHAsA, METaJJIM4ecKas,
BOJIOPO/IHAsI) B COCIMHEHUSX, THII KPHUCTALUIMYECKOW pEMIETKH KOHKPETHOTO BemecTBa (aroMHas,
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MOJIEKY/ISIpHAs, HMOHHAs, MeTa/UIM4yecKas), XapakTep CpeAbl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX
COCIMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHaBJIMBaTh MPUHAIJICKHOCTb HEOPTaHMYECKHX BEIIECTB MO HX
COCTaBy K OMpeAeNEHHOMY KJIAacCy/TpyIe COCIWHEHUH (MPOCThIE BEIIeCTBA — METAIbI U HEMETaJlIbI,
OKCH/IbI, OCHOBAHHUS, KUCIOThI, aM(pOTEepHbIE THIPOKCUIBI, COJIH);

c(hOpMUPOBAaHHOCTh YMEHHI pPACKpBIBaTh CMBICH Tepuonmueckoro 3akona J[. VM. MenneneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMAaTHU3UPYIOLIYI0, 00BSICHUTENbHYIO 1 IIPOTHOCTHYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMCHHM XapaKTEPHU30BaTh JJICEKTPOHHOE CTPOCHHE AarOMOB XHUMHYECKUX
anemMeHToB 1—4 nepuonos Ilepuonnueckoit cucrembl xuMudeckux aemMenToB . Y. MenzaeneeBa, uCnonb3yst
MOHATUS «S-, P-, O-3JCKTPOHHBIC OPOUTAINY, «IHEPTETHUCCKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M MX COEAMHEHUU M0 mepuonaMm u rpynmnam llepunoguyeckoit
CHCTEeMEI XUMHYECKHX A1eMeHTOoB [l. 1. Menneneena;

c(OpMUPOBAaHHOCTh YMEHHMHM XapakTepus3oBaTh (OMMCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
HEOPraHUYECKUX BEILIECTB Pa3IUYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE TCHETUUYECKON CBS3H MEKITY
HEOPraHWYECKUMU BEUIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XMUMHUUYECKHAE PEAKIIMU O PA3TUYHBIM IPHU3HAKAM
(4ucity U cocTaBy pearupyroliux BEUIECTB, TEIUNIOBOMY 3(h(heKTy peakiuu, N3MEHEHUIO CTEeNeHEe OKUCIIeHUs
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaJIN3aTopa);

c(hOpMUPOBAHHOCTh YMEHUH COCTaBJISATh YPaBHEHHsI PEAKUUH pa3NUYHBIX THUIIOB, TOJIHBIE U
COKpal¢HHbIC yPaBHEHUS PEAKIMI HOHHOTO OOMEHA, YYUTHIBAs YCIIOBUS, IPH KOTOPBIX TH PEAKIIHMH HUIYT
JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUHU, TOATBEPKIAIONINE KAa4eCTBCHHBI COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABATh ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUil
MOCPEICTBOM COCTABIICHHUS IEKTPOHHOIO OajaHca 3TUX PEaKIInii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCIMOCTh CKOPOCTH XMMHUYECKOM PEaKIUU OT Pa3INnIHbIX
(akTOpOB; XapakTep CMEIICHUS XHMHYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3ICHCTBUS
(npunnun Jle larensbe);,

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEepU30BaTh XHUMHYECKHUE TMPOIECCHI, JIEKAIMe B OCHOBE
MIPOMBIIIICHHOTO TONyYeHUsI CEpHOU KUCIOTHI, aMMHUaKa, a Takke COPMUPOBAHHOCTh MPEACTaBIECHUN 00
0OIIMX HAYYHBIX MPUHIIMIIAX U YKOJIOTUUYECKHUX MpoOIeMax XUMUUYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOIUTH BBHIYMCICHHUS C HCIIOJB30BAHUEM IOHSATHUS «MaccoBasi O
BEII[ECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B MPH XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA HIIH
00béMa TrazoB IO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBbEMY OMHOTO M3 YYaCTBYIOIIUX B
peakIMu BEHIeCTB, TEIIoBoro 3(dexra peaknuyd Ha OCHOBE 3aKOHOB COXPAHEHHUsS MAacChl BEIIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHMM COONIONATh TpaBWjIa TIOJIL30BAHUS XUMHUYECKOM TIOCYIOW U
nabopaTtopHbiM 000pyIOBaHMEM, a TakkKe MpaBWia oOpalleHHss C BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAaHHOCTh YMEHHIl IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUH SKCIEPUMEHT (pa3lioiKeHHe
MEePOKCHIA BOAOPOJA B MPUCYTCTBUM KaTajIu3aTopa, OMpPEAeSIEHUe Cpebl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIHHOTO WHAMKATOPA, BIUSHUAE PA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKINH, PeaKIuu
MOHHOTO OOMEHa, KaYeCTBEHHBIC PEAKIIUU Ha Cylb(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS,
pelIeHne SKCIIEPUMEHTANIbHBIX 33/1ad o TemMaMm «Metamb» u «HemeTamib») B COOTBETCTBUU C IPABUIIAMHU
TEXHUKU 0€30IacHOCTH MpH OOpalleHHH C BEIIeCTBAMU U J1a0OpaTOPHBIM OOOpPYIOBaHUEM, NMPEACTABIAThH
pe3yibpTaThl XUMHUYECKOTO AKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIUX pEaKIHid |
(hopMyITHpOBaTh BBIBOJBI HA OCHOBE ITHX PE3YJbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHATM3UPOBATh XUMUYECKYIO MH(OPMAIUIO, MOTy4aeMyI0
13 pa3HBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM KOMMYHHKAIMU, IHTEpHET U IpYTHX);
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c(hOpMUPOBAHHOCTh YMEHHUN COOTIOAATH MPaBHUJIa IKOJOTUUYECKH TIeJIECO00Pa3HOTO MOBEICHUS B OBITY
U TPYIOBOW IEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 370POBbSI M OKPYXKAIOUIEH MPUPOIHON Cpesbl,
OCO3HaBaTh OMACHOCTb BO3JCMCTBHS HAa JKHUBBIE OPraHU3MbI OMNPEAENEHHBIX BEIECTB, IMOHUMAs CMBICI
nokazarens [IJIK, mosicHATH Ha mpumepax crnocoObl YMEHBIIEHUS ¥ MPEIOTBPAIICHHUS WX BPEIHOTO
BO3/ICHCTBHS HA OPraHU3M YEIOBEKa;

JUTsE OOYYarOIIUXCSl C OTPAHMYEHHBIMA BO3MOXXKHOCTSIMU 3JIOPOBBS: YMEHHE MPUMEHSATH 3HAHHS 00
OCHOBHBIX JJOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHHUIA;

JUISL CJIETIBIX W CIa0OBHUIAIIMX OOYYAIOMIMXCA: YMEHHE HCIOIb30BaTh PEbe(HO-TOUCUHYIO CUCTEMY
o6o3nauenuit JI. bpaiimns 1ist 3anucu XUMUYeCKUX GopMydl.
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TemaTn4yeckoe IVIAHUPOBAHNE ¢ YKA3aHHEM KOJIMYECTBA aKaJeMUYeCKHX YaCOB, OTBOAMMBIX Ha
OCBOCHHE KaKa0il Tembl y4deOHOro mpeamera «Xumusp» B 10-11 kjgaccax M BO3MOKHOCTH
HCIIOJIL30BAHMS MO0 ITOH TeMe IeKTPOHHBIX (HM(POBbIX) 00pPa30BATEIbHBIX PECYPCOB, SIBJISIIOIIUXCS
yueOHO-MeTOAMYEeCKMMH MaTepuaJamMu (MyJbTHUMEIUNHbIE NMPOrPpaMMbl, 3JIEKTPOHHbIE Y4YEeOHUKH W
3aIa4HUKH, JJIeKTPOHHble ONOJINOTEeKH, BHPTyajbHble JIAa0OPpAaTOPUU, HIPOBbIe MPOIrPaMMbl,
KOJUIEKIMH HUA(PPOBBIX 00pa30BaTeJbHbIX PECYPCOB), HCIOJIb3yeMbIMHU /ISl 00y4eHHUs] U BOCIIMTAHMS
Pa3JIMYHBIX TPyNN NOJb30BaTesiel, NPEACTABJIEHHBIMH B JIEKTPOHHOM (UH(POBOM) BHIE H
peanusylomumMu  auaaktudeckue BosMoxHocTM  UMKT, coaepikaHue KOTOPBIX COOTBETCTBYET
3aKOHOATeJIbCTBY 00 00pa30BaHUH.
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TEMATHYECKOE IINTAHUPOBAHME, 10 kiacc

KoaundecTBo yacoB

Ne HanmeHoBaHMe pa31esioB H TEM MPOTPaMMBbI Konutposbnbie | IpakThuec JJICKTPOHHEIE (IHPPOBLIC)
n/n Bcero oOpa3oBarejibHbIE PeCypChI
padoTbI KHe padoThl
Pasjesa 1. Teopernyeckne 0CHOBbI OPraHM4YeCcKOM XMMHUM
11 gg’reai‘:;g}f(’;iHC‘gzﬁ‘ggH’;iM:“MTeg’;ﬁ’é ;zg;’eH“” 3 05 Bu6nmoreka [JOK https://myschool.edu.ru/
Wroro mo pazneny 3
Pasnen 2. YriieBonopoasl
2.1 IpenenbHbIe YIIICBOAOPOIH — AJIKAHBI 2 bu6nunoreka I{OK https://myschool.edu.ru/
2.2 HerpenenbHeIe yrIeBON0POILI: AIKEHEL, ATIKa/MCHEL, 6 1 bubnuoteka ITOK https://myschool.edu.ru/
QJIKHHBI
2.3 ApoMaTHuecKue yriieBOaI0POIbI 2 bubmuoreka LIOK https://myschool.edu.ru/
2.4 Ipupojusie HCTOUHMKH YIIICBONOPONOB 1 HX 3 1 Bub6mnotexa ITOK https://myschool.edu.ru/
nepepaboTka
Wroro mo paznery 13
Pa3nen 3. Kucjopoaconep kaniue opranHu4yeckue coeTnHeHHs:
3.1 Criuptel. Denon 3 0,5 bubmotexa IIOK https://myschool.edu.ru/
3.2 Aunpaerunsl. Kapoornobie kuciiorsl. CiioxHbIe 23pUpbI 7 1 bubanoreka I{OK https://myschool.edu.ru/
3.3 VraeBoas! 3 1 bubmorexa IIOK https://myschool.edu.ru/
HWroro o pazneny 13
Pasnen 4. A3orcoaep:kaniyue opraHnyecKue coeTuHeHn sl
4.1 ‘ AmuHBL. AMUHOKHCIIOTHL. Benkn 3 1 bubmorexka IOK https://myschool.edu.ru/
Hroro no pazueny 3
Pasnen 5. BeicokOMOJIeKYJISIPHBIE COEITMHEHUS
5.1 ‘ ITnactmaccel. Kayayku. Bomokna 2 bubmmoreka [{OK https://myschool.edu.ru/
Wroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 4 2
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TEMATHYECKOE IINTAHUPOBAHMHE , 11 kaacc

KoaunuecTBo 4yacoB

Ne HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Kourpoannbie | IlpakTuuec :1eKTPOHHbIC (L (POBLIC)
n/n Bcero oOpa3oBare/ibHbIE pecypchl
padoTsI KHe padoThbl
Pa3nen 1. TeopeTnyeckne 0CHOBbI XUMHUH
Crpoenue aromoB. [lepuonnueckuii 3akoH U
1.1 [Teproanueckas cuctemMa XuMU4eCKux nemMeHnToB /1. M. 3
Menzeneesa bubmuoreka [IOK
1.2 Crtpoenue Bemiectsa. MHOrooOpasue BEeIecTB 4 https://myschool.edu.ru/
1.3 XHUMHUYECKUE PEAKIIUI 6 1 1
Wroro mo paznery 13
Pa3nen 2. Heoprannueckasi Xummst
2.1 Mertasibl 6 1
2.2 Hemeramns: 9 1 1 bubmmoteka IIOK
2.3 CBs13b HEOPTAHUYECKUX ¥ OPTAHUYECKUX BENIECTB 2 https://myschool.edu.ru/
Hroro no pazueny 17
Pasnen 3. Xumus u :Ku3Hb
bubmmorexa [IOK
31 AHMHST H HKHSHD 4 https://mvsch]éol.edu.ru/
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 2 3
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

* Yueonuk: ['abpuensa O.C., OctpoymoB WN.I'., CnamkoB C.A.,. Xumwms: 10 kmacc:
0a30BBIi  YpPOBEHb: Y4YeOHHMK I OOIIEOOpa3OBaTENbHBIX OpraHm3anuii. — M.:
«M3natenscTBO mpocBemieHuey, 2023 (Ne @ITY 1.1.3.6.2.1.1)

* Yyeonuk: labpuenssa O.C. Xumwmsa. 11 xmacc. ba3oBelli ypoBeHB: y4eOHHUK s
o0meoOpazoBaTeNbHBIX Opranm3anuid. — M.: «M3marenbcTBo mpocBemenue», 2022 (Ne
®ITY 1.1.3.5.3.6.2)

METOAUYECKUE MATEPUAJIbBI JJ1Sd YUUTEJA

1. Beenure 1. O.C.I'abpuensn, [.I.JIbicoBa «Xumus Metoauueckoe mocodue — 6a30BbIit
ypoBeHb» - M.: [lpoda 2022 ron.

2. O.C.I'abpuensu, N.I.OctpoymoB, «O01mas XuMus B TeCTax, 3aa4ax, ynpakHeHusx. 11
kiacce» — M.: JIpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbHbie u
MPOBEPOYHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIpicoBa, A.I.BBenenckas «Xumust 11 kimacc: HactonpHas kHUra 1u1st
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'I'.JIsicoBa, A.I.Benenckas «Xumus 11 knacc: HacronpHas kHUTa 1715
yuurtens». Yacts 2 — M.: [Ipoda, 2022 ro.

6. O.C.I'abpuensn, [1.B.Pemeros, .I.OctpoymoBa «3aiaun 1o XUMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodan, 202 1rox.

7. B.I. lenncoa «Xumus 11 kinace noypounsle miansl mo yueonuky O.C.I'abpuensina,

[T JIsicoBoii» - Bonrorpan» Yuurens 2018ro.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dk3aMmeH,
2019r.

9.9. O.C.I'abpuensn, N.IoctpoymoB «XuMudecKuil SKkcriepuMeHT B 1mkoie 11 kmacey; -
M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» 1 caiiT [uist yautens «5 Uy Ha ypOK XUMHNY
http://him.1september.ru Enunas xomnekius IIOP: Tlpenmernas kommekius « XuMHsT»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbBIE SKCTIEPHMEHTHI:
xumus. Komnexknust Poccniickoro 061eo6pa3oBaresHOTO mopTaia

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnukGepoBoit

http://www alhimik.ru Bcepoccwuiickas oaumraa MIKOJIbHUKOB 0 XUMUH
http://chem.rusolymp.ru Oprannueckast XUMUS: SIEKTPOHHBIN YU€OHUK JUIS CPeIHEH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUU: JIEKTPOHHBIN YU4eOHUK

http://www hemi.nsu.ru OTKpbITHIH KOJTeK: XUMHUSI

http://www.chemistry.ru JluctaHIiioHHas OJIUMITHAIA TT0 XUMHHU: TEIICKOMMYHHKAIIMOHHBIH
o0pa30BaTeIbHbIN TPOEKT
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