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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUHM Ha YpPOBHE cpeaHero oOmero oOpa3oBaHMUs
pa3zpaborana Ha ocHoBe DemepanpbHOoro 3akoHa OT 29.12.2012 Ne 273-®d3 «0O6
obOpazoBanuu B Poccuiickoit denepanun», TpebOBaHUN K pe3ylbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIBPHON MPOTPpaMMbl cpefHero obmero oopazoanus (DOII
COQO), mpexacraBieHHbIX B DefepaibHOM TOCYAAPCTBEHHOM 00pa30oBaTEIbHOM
craugapre . COO, c yuérom Kouuenmuu mnpenogaBaHus y4eOHOrO MpeaMera
«Xumus» B oOpaszoBaTeldbHbIX  opraHm3anmsx  Poccuiickoit  denepanmu,
peanu3yloumx OCHOBHbIE 00pa3oBaTeNbHBIE MPOTPAMMBI, U OCHOBHBIE MOJIOKEHHUS
«Crparerun paszputus Bocnutanus B Poccuiickoin denepannu Ha nepuoxa no 2025
rona» (Pacnopsixenue pazsutus PO ot 29.05.2015 Ne 996-p) ) .

OCHOBBI TOAXOA0B K pa3pabOTKe MPOrpaMM MO XUMHH, K ONPEIEICHUI0 00IIen
CTpareruu OOy4YeHHs, BOCIUTAHUS W OOy4YeHUSs, MPOBEICHUS Y4eOHOro mnpeaMera
«Xumusi» g 10-11 kmaccoB Ha 0a30BOM ypOBHE Ppa3BUTHA, COCTABJIICHBI
koHuentyanbHble nojoxkenus PIOC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJIepKaHMs, pe3yJIbTaTOB 00y4YeHUs U TPeOOBaHMI K 00YUYEHUIO. BEIITYCKHUKOB.

XuMHueckoe o0pa3zoBaHue, MOIYy4aeMO€ BbITYCKHUKaMH 00111€00pa30BaTeIbHON
OpraHu3aluy, sBJSIETCs 4acTbio HX  oOpa3zoBaHHocTH. OHO  oOecrnednBaer
3aBEpIIAIONINN HJTall pealr3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KITIOYEBBIX  I[IEHHOCTEW, TPUHIUIOB IEJIOCTHOCTH  CHCTEMBl  XHUMHUYECKOTO
oOpa3oBaHMs. DT  I[IEHHOCTH  KacalOTCS  [O3HAHUS  COJIHEYHOW  MPHUPOIHI,
MUpPOBO33peHUsT W (opMHpOBaHHUS OOIIEH KyIabTyphl UelIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K €ro 3J0pOBbIO M MPUPOAHOMN
cpene. Peanuzyercst xumuueckoe oOpa3oBaHHME Y4YalllUXCSl HA YPOBHE CPEIHEro
obmiero o0pa3oBaHMA B paMKax ydeOHOro mnpeamera «XHUMHUS», COJAEpKaHUE U
MOCTPOEHUE KOTOPOTO HEOOXOIMMO B MPOTPAMME IO XMMHUU C YUETOM CHEeUPUKU
HAayKHM XWMHH, €€ 3HAueHWs B TO3HAHWM TPUPOABI U B MaTepUaIbHOW >KU3HU
00IIeCcTBa, a TAK)KE ¢ yYETOM YCTAaHOBJICHHBIX LIEJICH U CIeIOBaHMUSL. ,

XuMUsL Kak 2JIEMEHT CHUCTEMbl HAyKH HMIpaeT 0CoOyH poJib B COBPEMEHHOM
[IUBUJIN3AINH, B CO3JIaHUHM HOBOW 0a3bl MaTepHAIbHON KylIbTyphl. OHA BHOCUT CBOM
BKJAJl B CTYNEHM Pa3yMHOTO HAy4YHOTO MBIIUICHUS, CO3JAaHUE II€JIOCTHOCTH
MpeACTaBICHUs 00 OKpYKaIoleM MHUpE KaK O €IMHCTBE MPUPOJLI M UEJIOBEKa,
KOTOpPOE€ CYIIECTBYET B XMMHUHU Ha OCHOBE IMOHMUMAHMUSI BEUIECTBEHHOI'O COCTaBa



OKPY’KAIOUIET0 MHUpPA, OCO3HAHUSI B3aUMOCBSI3€M MEXAY CTPOEHUEM BEIIECTB, UX
3aKOHOMEPHOCTBIO U BOBMOXKHBIMH 00JaCTsIMU CYIIIECTBOBAHMS.

Tecno BSaHMOHCﬁCTBYH C APpYI'UMHU PAa3BUTBIMU HAYKaMHU, XUMHUA CTalla BGI[YHICﬁ
HaCTbIO MHpOBOﬁ KYJbTYPHBI, CO3aaBast yCJIOBUA I JOCTHXKCHHA TPYJAOBOIO YCIICXa
H )XKHN3HHU KaXA0I'0 4JICHA O6H.[CCTBa. COBpCMCHHaﬂ XUMUS KaK HayKa CO3uJiaTCiIbHasd,
KaK HayKa C BBICOKHMMH TCXHOJIOTHAMMH, HAIIPABJICHHBIMH Ha PCHICHUC HpO6JI€M,
CBA3AaHHBIX C PA3BUTHUCM YCJIOBCUCCTBA — CBIpLGBOﬁ, BHGPFCTH‘IGCKOP'I, HHIHGBOﬁ,
0€30IacHOCTH U OXpPaHbI 310POBbA.

B cooTrBercTBHM C OOIIMMHU KaTEropusiMd M NPUHIMIIAMHU CpeaHee olliee
oOpa3zoBaHue cojepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YCHUS]) OPUEHTUPOBAHO HCKIIOUUTEILHO Ha OOIIEKYJIbTYPHYIO TOJIFOTOBKY
oOy4Jaronmuxcs, He0OXOAMMOE UM JIJisi BBIPAOOTKM MUPOBO33PEHUYECKUX OPUEHTHUPOB,
MOCTETICHHOE BKJIIOYEHUE B IKU3HBb COIIMYMa, MPOJOJDKEHHE O0Opa3oBaHHUs B
pa3IMYHBIX 00JACTSX. , HE KacalTeCh HEIOCPEICTBEHHO XUMUHU.

CocTaBisiomuUMu  npeaMeTa «XUMUs — SBISIIOTCST  0a30BbIE  KypChl  —
«Opranndeckas xumus» u «OOmas © HeopraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX SIBISIFOTCS OCHOBBI HAYKW: CUCTEMa 3HAHHUU 10
HEOPTaHWYECKON XUMUU (C BKJIIFOUCHHEM 3HAHUH 10 XUMHUHK) U 00IIel OpraHndecKon
xumun. DopMUpPOBaHUE JAHHBIX CUCTEM MPU U3YYEHUU OOBEKTA JAET BO3MOXXHOCTh
YBUJIETh BCE MHOIrooOpasusi BELIECTB Ha OCHOBE OOIIMX OOBSICHEHHH, COJHEYHOM
SHEPIUM U TEOPUU XUMHUH.

Ctpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHudeckas XumMmus» CcGOpMHUpOBAHA B TMpOrpaMMme IO XUMHUU Ha OCHOBE
CUCTEMHOI0 TMOAXOoAa [UIsi HW3y4YeHUs Y4yeOHOro Marepuana U OOyClIOBIEHA
HUCTOPUYECKH OOOCHOBAHHBIM Pa3BUTUEM 3HAHUU Ha OMPEACICHHBIX TEOPETHUUECKUX
ypoBHsX. ITak, B Kypce OpraHMYeCKON XUMHUH HUCCIICIOBAaHMS MTPOBOISTCS HA YPOBHE
KJIACCUYECKUX TEOPHI, OCHOBAaHHBIX Ha pe3yJibTaTaX COCIUHEHUH, a TAK)KE Ha YPOBHE
XUMHUUYECKUX CTEPEOTUUYECKUX DIIEKTPOHHBIX M MPEACTABICHHBIX O IMOCTPOCHUU
BemecTB. MccnenoBanus, u3ydaemMble B Kypce BEIIECTB, OTHOCATCS K 00JacTH
pPa3BUTHS — OT YTJIEBOJOPOJOB /IO CIOKHBIX OMOJIOTMYECKMX aKTHBHBIX BemiecTB. B
X0JIe Pa3BUTHUS OPraHUYECKOM XHUMHUHU TOJydeHbl CHOPMUPOBAHHBIE Ha YPOBHE
0a3zoBoro o0miero 00pa3oBaHUs TEPBOHAYAILHBIE MPEACTABICHUS O XUMHUUYECKHUX



CBA3X, KHaCCH(bHKaHHOHHBIX IIPpHU3HAKax BCIICCTB, B 3daBUCUMOCTHU OT CBOMCTB
BCHICCTB OT UX YCTOfIQHBOCTH, O XUMHYCCKOI'O COCTOSHHUAI.

[Tox HOBBIM YTJIOM 3pEHHUS HA TPEAMET «XUMHUS» 0a30BOTO YPOBHS, U3ydacMbIi
Ha YypoBHE 0a3oBoro oO0mero oOpa3oBaHMWsI TEOPETUUCCKUX MATEPHAIOB U
(haKTOJOTHYECKUX JAHHBIX O BEIIECTBAX U XMMUUYECKHUX SBICHUSIX. TaK, B YaCTHOCTH,
B Kypce «OOIas ¥ HeOpraHuyeckas XUMHUsS» O0O0ydarouuMcs MpeaoCTaBISeTCS
BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPHOIUICCKOTO 3aKOHA C OOIIETEOPETUYCCKUX U
METOJIOJIOTUYECKUX TIO3HIINHA, TITy0’Ke TOHSATh MCTOPUYECKOE M3MEHeHue (DyHKIUH
3TOTO 3aKOHA — OT 0000MIAOIIEH 0 OOBSICHSIONIEH U MTPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUMKW O OCHOBHBIX BEIIECTBaX, WX COCTaBE, CTPOCHUH,
CBOWMCTBAX M IMPUMEHEHUHU, a TaKXe O pEeaKUUsAX peaklud, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAHUs BBINOJHAETCS B Kypcax 10 m 11 kmaccoB 3neMeHTOB
COJIEpKaHMsl, UMEIOIINX KYJIbTYPOJOTHUYECKUN U MPUKIIATHON XapakTep. DTU 3HAHUS
00ecIeynBalOT MOHUMAaHUE B3aMMOCBS3€H XUMHUH C JIPYyTUMU HAayKaMH, PACKPbIBAIOT
€€ poJib B MO3HABATEIILHOW M MPAKTUUECKOUN JIESITEIIbHOCTH YeI0BEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO KYJIBTYPHI B MPOLIECCE TBOPUECTBA B 00JIACTU TECOPUU M MPAKTUUECKUX
MPUJIOKEHUN XUMUH, MO3BOJISIIOT BBITYCKHUKAM OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TpoOiemMax, 3HAHUSX C XUMHUEH, JOCTaTOYHO OCMBICIMBATh.
uHQOpMAIIMI0O U TPUMEHEHHWE CBOUX 3HAHWUW IS TIOMOJHEHUS, PpEeIIeHUs
VHTEJUIEKTYAJIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX 3a1a4.

B muane perenus 3a1a4 BOCIUTAHUS, PA3BUTHSI M COIIMATIA3AIIMHN O0YJarOIINXCS
UCITOJIB3YETCsI TTporpamMmMa Mo XUMMUIECKOMY TIOJIX0Ty K OTPECIICHUIO COACPKAHUS
MOCTPOEHUIO npeamMeTa, peaycMaTpUBaroas ATarbl YHUBEPCATBHBIX
TEOPETUUYECKHUX JACHCTBUH, ONpeAeIonme 0a30Boe 3HAUCHHUE JJIs1 PA3JIMYHBIX BUJIOB
NESATEeILHOCTH: PEIIeHUs] TpoOseM, MOMCKa, aHaiu3a W o0paboTku MHGOpMaIuH,
HEOOXOMUMBIX I MPUOOPETEHUs MPAKTUYECKOTO ONBITa. W HUCCIEN0BATEIHCKON
NEATEeTLHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B IMIO3HAHUH XUMUM.

B npakTtuke npenojiaBaHus XUMUU KaKk Ha ypoBHE 0a30BOr0 o0Opa3oBaHus, TaK U
Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHUs, MPU PACCMOTPEHUU COMEPKATEIHHBIX
XapaKTepUCTHK IIeJI€l U3yUYEeHUS MpeIMeTa HANpaBICHUSI IEPBOCTEIEHHON TPAIUIINU
TPAIUIIMOHHO TPU3HAETCS METOAOJOTHS OCHOB MEIMIIMHCKOM HAayKH Kak 00J1acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOMN JESITEIbHOCTH YEJIOBEKAa M KaK OJHa



U3 COCTABJISIIOLIMX MHUPOBOM KyIbTYphl. . C METOIMYECKONH TOYKM 3pPEHUSI TAKOU
IIOJIXOJ1 K OIPEACIICHUIO 1IEJIEW N3yUYEHUs IIPEAMETA SIBISETCS BIIOJIHE OIIPaBJaHHBIM.

CorylacHO MecCTy [JaHHOTO B3IVISIIA TJABHBIMU IOCETUTEISIMU  HM3yYCHHUS
npeaMera « XuMus» Ha 6a30BoM ypoBHe (10 — 11 ki) sBisiroTCS:

CHUCTeMbl 00ecreynBarOT HEOOXOJUMbIe 3HAHHMS KaK BaXHEUIINE HCTOYHUKHU
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPBIX JIS)KAT KIIFOUEBHIC TIOHATHS,
dbyHIaMeHTalbHbIE 3aKOHBl W TEOPHUM XUMHH, pa3BUTHE S3BIKOBOM HAyKW,
dbopMHpoBaHNE U MIOHUMAaHUE (PYHIAMEHTAIBHBIX 0000IIEHUH MUPOBO33PEHUECKOTO
XapakTepa, HaOII0eHNE C OCOOCHHOCTSMH WX PA3BUTUS U CTAHOBJICHHUS;

METOJIBI W Pa3BUTHE MPEICTABICHHBIX B HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
OPUPOJHBIX  MCTOYHHMKOB,  HEOOXOJUMBIX  JUJIsi  NPUOOPETEeHUs  yMEHHH,
OPUEHTHUPOBATHCS B MHUPOBBIX SIBIICHUAX W DKCHEPUMEHTAIBHBIX MPEANOChUIKAX,
IpenoiaraTb MECTO B IPUPOJE, B IPAKTUUECKON U MOBCEHEBHON KU3HU;

pa3BUTHE YMEHUN U CIIOCOOOB JESATENIHOCTH, COOMIOACHNUE TPAaBUI 110 HAOIIOACHUIO
U OOBACHEHHMIO XMUMHYECKUX 3KCIEPUMEHTOB, COOIIOAEHHE MpPaBHII O€30MaCHOIO
oOpallieHusl ¢ BEIIECTBAMU.

CreneHb ¢ ATUM, LEJIA COAEPKATEIBHOW XapaKTEPUCTHKU M 3aJa4d HU3y4YEHUs
IIpeIMETa B IPOrPAMME 10 XMMUU YTOYHEHBI U CKOPPEKTUPOBAHBI B COOTBETCTBHUHM C
HOBBIMHM TNPUOPUTETAMH B CHCTEME CpeAHero obuiero obOpazoBanus. CerogHs mnpu
NPENoJaBaHUM XUMUHU B OOJBIIEH CTENEHU OTHAETCSA MPEANOYTEHUE MPAKTUUYECKOU
KOMIIOHEHTE  COJEp>KaHHsI  OOy4YeHHUs, OpPUEHTUPOBAHHOW HA  TOJTOTOBKY
BBIITYCKHUKOB 00111€00pa30BaTEIbHON OpraHu3alii, o0JaJallux He Ha0opoM
3HaHUH, QYHKIMOHAJIBLHONW IPaMOTHOCTBIO, TO €CTh METO/IaMU 1 HAaBbIKAMHU aKTUBHBIX
3HAHWI U IPUMEHEHNUEM HX B PEAIBHOM KU3HHU JUISl PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu u3yueHUW mpeameTa «XUMHS» MacliTadHee 3HAuYCHHE
MPUOOPETAIOT TaKKUE 1SN U 3a]1auH, KaK:

angantainus OOydaloIMXCAd K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOILETOCS MUPA,
TpeOyeT MHTEUIEKTyaJIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOATENBHOMY MPHUHATUIO TPAMOTHBIX  PEUIEHUNA B
KOHKPETHBIX )KU3HEHHBIX YCIOBUSX, CBI3AHHBIX C BEIIECTBAMU U X TPUMEHEHUEM;

HaBBIKM y OOYYaIONIIMXCS KIHOYEBBIX HABBIKOB (KJIOUEBBIX KOMIIETCHIIUH),
VMMEIOIINE YHUBEPCAIBHOE 3HAYECHUE JJIS1 PA3JIMUYHBIX BUJIOB JIESITEIbHOCTH: PEIICHUS



npobyieM, TOHWCKa, aHaiu3a M 00paboTKH HMH(POpMAIMH, HEOOXOAMMBIE MJIs
npuoOpeTeHus] OIbITa JCSITEIBHOCTH, KOTOPHIM 3aHMMAaeT pellaroliee MecTo B
MO3HAHUU XUMHHU, & TaKKe OLUEHKHU C TMO3UIUHN KIIOYEBOM O€30MacHOCTH. XapakTep
BEIIECTB M TEXHOJIOTUYECKHE MIPOIIECChl B OpraHU3Me YeJIOBeKa U IPUPOAHOI cperie;

pa3sBUTUC TIIO3HABATCJIbHBIX HWHTCPCCOB, HWHTCIUICKTYAJbHBIX W TBOPYCCKHX
crocoOHoCTEM O6yIIaI-0HII/IXC$I: CITOCOOHOCTH CaMOCTOSTEIBHO HpHO6peTaTI) HOBLIC
3HaHHUA 110 XMMHH B COOTBCTCTBUHM C KHU3HCHHBIMH HOTp€6HOCTHMI/I, HUCIIOJIB30BaTh
COBPCMCHHBIC TCXHOJIOTHHU JIA IIOMCKAa M dHAJIMW3a y‘{C6HOI?I u HaquO-HOHYHHpHOﬁ
I/IH(I)OpMaHHH XUMHYCCKOT'O COACPIKAHMA,

COJACPIKAHUA W BOCIIMTAHUS Y o6yqa}oumxc;1 acConuaTuBHOIO M JIOTHYCCKOI'O
MBIIIJICHUA, Ha6HI-OIIaTCJIBHOCTI/I, C06paHHOCTI/I, dKKYpPAaTHOCTH, 4YTO 0COOEHHO
H€O6XOIIHMO, B YaCTHOCTH, IIPHU IINIAHUPOBAHHMHN W IIPOBCACHHUHN XHUMHYCCKUX
OKCIICPUMCHTOB;

BOCMIUTAaHWE y  oOydarommxcss  yOSKIEHHOCTH B  T'yMaHUCTHUYECKOM
HaIPaBJICHHOCTH XUMUHU, €€ BaKHAs POJIb B YMEHBIIECHUU MPOOJIEM pallMOHAIBHOTO
MPUPOJIONIONB30BAHUS,  IOMOJIHEHUS  PECYpCOB  PECYPCOB M COXPAHEHHS
€CTECTBEHHOTO PAaBHOBECHUS, OCO3HAHMS HEOOXOJAMMOCTU OEpEeKHOTO OTHOIIEHUS K
NpUPOJE W CBOEMY 3I0pPOBBIO, a TaKKe MNPUOOPETEHUS OIbITA, HCIOIH30BAHUSA
AJIEKTPOHHBIX 3HAHUW ISl TPUHSATUS TPAMOTHBIX PEIICHUH B YCTaHOBJICHHOM
MOPSIAKE. , BIAJECHUS C XUMUYECKUMU SIBIICHUSIMU.

B yueOHbIli mi1aH cpeaHero oluiero oOpa3oBaHUsS BXOJUT MPEAMET «XHUMUS»
0a30BOTO ypOBHS B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAyUYHBIC
MPEAMETHD.

OO0111ee YMCIO YacoB, OTBEJAEHHBIX JJI U3YUYEHUs XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero oo1ero oopa3oBanus, coctasiser 68 gacoB: B 10 kimacce — 34 gaca (1 gac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COJEP)XAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XUMHUM

[IpenmeT opraHnyYecKoOi XMMHM: €€ COCTaB, PA3BUTHE U 3HAYCHUE
B IIOJYYEHUU HOBBIX BEIIECTB M MaTepHalIoB. TeopHs NpPOBEACHUS pPE3yIbTaTOB
A. M. BytniepoBa, ee OCHOBHbIE MOJOKEHUS. CTPYKTYpHBIE (HOPMYJIBI XUMUYECKUX
BelecTB. ['oMonorus, nomepusa. XuMuueckasi CBsi3b B YKa3aHHBIX COEIMHEHMSIX —
OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o kiaccudukauuu BemecTB. HoMeHkiatypa pe3yiabTaToB
COCIMHEHUN (CUCTeMaTUYEeCKHE) U TPUBHAIbHBIE Ha3BaHUS TPAAUIMOHHBIX
MIPEACTABUTENIEN KJIACCOB XUMUYECKUX BELIECTB.

9KCH€DI/IMGHT3HLHBI€ MCTOJbI M3VUYCHHN BCIICCTB 1 UX SIBJICHUU : O3HAKOMJICHUEC

c oOpa3llaMM BELIECTB M MaTepHaioB Ha HX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
BEUIECTB, OOHapyXeHHe, HAOII0JeHNEe U OMUCAHUE NEMOHCTPAIIMOHHBIX OMBITOB IO
NPOSIBIICHUIO OOHAPYKEHHBIX BEIIECTB MpU HarpeBaHuu (IJ1aBjaeHHe, O0yriIMBaHUE U
rOpEHUE).



Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOCHHE, T'OMOJOTMYECKHH psax. MetaH u d3TaH —
OpoCTeiIlMe TPEACTaBUTENN alKaHOB: (U3MUYECKHMEe W XHUMHUYECKHE CBOMCTBA
(peakuu mnpeoOpa3oBaHUsA M TOPEHMS), HAXO0XKACHHE B MPUPOJE, IMOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN PsiA. DTUIEH U INPONWIEH —
OpoCTeille TPEACTaBUTENIN aJIKeHOB: (U3MUEeCKHMe W XHUMHUYECKHE CBOWMCTBA
(peakMu  TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIApAaTAllMM, OKHUCIEHUA U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

AJukanmenbl: OyrtanueH-1,3 u MerunOyragueH-1,3:  cTpoeHHE, BaKHbIE
XMMHUYECKHE CBOMCTBa (peakuus mnonuMepusauun). [lodydeHrne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH HArpy3Kd, TOMOJIOTHYECKUH psAll. AUETUIIEH —
OPOCTEHIINI IPEICTaBUTENb aJIKUHOB: COCTaB, CTPOCHHE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBAa (peakuMd TUIPUPOBAHMS, TaJIOTEHUPOBAHUA, TUApPATALUU, TOPEHUS),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Apenbl. Ben3osi: coctaB, crtpoeHue, (puznueckue W XUMUUYECKHE CBOWMCTBA
(peakiuu TajJoreHUpPOBaHUST W HUTPOBAHMUS), TOJYyYCHHE W TMpUMEHEHue. 10.1yoi:
cocmas, cmpoeHue, guzuieckue u Xumuieckue ceotucmea (peakyuu 2an02eHupo8anUsl
U HUMpOBaHus), nonyyeHue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas
CBSI3b MEXK]y YIJI€BOJIOPOIaMH, IPUMEHSEMBIMH K PA3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH  YraeBOAOPOJOB. [IpupoaHblii Ta3 U IONYTHBIE
Heprauple ra3el. Hehpte u ee peructpamus. Ciocodbl mepepaboTku  HeTH:
MEPEroHKa, KpPEKUHI (TEpPMUYECKUM, KaTaIUTHYeCKuil), mnuponus. [IpoaykTel
nepepadoTki HeTHU, WX NMPUMEHEHHE B TMPOMBIIUICHHOCTH U B ObITY. KameHHBIM
yroJib U IPOAYKTHI €0 MepepadoTKH.

3KCH€DHMCHT3JIBHBIC METO/Abl HM3YVIYCHUSA BCEIIECCTB M HX npeBpameHnﬁ:

O3HaKOMJIEHHE ¢ o0pa3lamM IUIacTMAacC, KayuyyKoB U pe3uH, kojutekiuil «Hedtb» u
«YTosb», MOJEIMPOBAHHWE MOJIEKYJ] YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUYECKON paboThl : OTyUYEHHUE FTUIICHA U U3YUYEHUE €r0 CBOMCTB.




PacuéTHble 3a1a4m .

Bpraucnenus 1o YPaBHCHHUIO XUMHYCCKOI'O PpPCKUMaA (MaCCI)I, O6T)GM8,,
KOJIMYCCTBA HCXOAHOI'O BCIICCTBA HJIM COCTOSAHHUA IIO U3BECTHOM mMacce, O6’BCMy,
KOJIMYCCTBY OHOI'O M3 MCXOJHBIX BCIICCTB UJIN HpOI[YKTOB).

lelc.ﬂopozlco;[epmamne OpPraHnveCKme COCANHECHUSA

[TpenenbHbIE OTHOATOMHBIE CIUPTHI. METAaHOJI U ATAHON: CTPOECHUE, (PUZNUECKUE
Y XMMHYECKHUE CBOMCTBA (PEaKLMKU C aKTUBHBIMU METAJJIaMH, TaJOr€HOBOAOPOIaMH,
ropeHue), npuMeHeHre. BogopoaHsie CBsA3M MEXAy MOJIEKYJaMu cUpPTOB. JleiicTBue
METaHOJIa ¥ 9TaHOJIa Ha OPraHU3M YeJIOBEKA.

MHoroaroMHble  COMPThI. DTWICHIJUKOIb U TJIUUEPUH:  CTPYKTYpa,
dbu3nYecKre U XUMUYECKHUE CBOMCTBA (B3aUMOEHCTBHUE CO MIECTOUYHBIMA METAJUIAMH,
aHaJOTMYHAsl peakiusi Ha MHOTOaTOMHBIE CHUPTHI). JleiicTBUE Ha OpraHuszm
yenoBeka. [[puMeHenre riunepruHa u STUIEHT KOS,

@®eHoJI: CTPOCHHE MOJIEKYJ, (pU3NUEeCcKre U XMMUUYECKHUE CBOMCTBA. TOKCHYHBIN
¢denoun. [Ipumenenue penona.

AJbaeruabl U Kemonwl . DopMalblIeTUI, areTajabaerum: CTPOCHHUE,
bu3nUecKkue U XMMUYECKHUE CBOMCTBA (peakluu OKUCICHHUS M KaueCTBO, Ka4eCTBO),
MOJIyYeHHUE U IPUMEHEHHE.

OaHoOCHOBHBIC mpele/bHbIe Kap0OHOBbIe KHCJOTbI. MypaBpuHas u
YKCyCHasi KUCIIOTBI: COCTaB, (pU3NYECKNE U XMMUYECKHE CBOMCTBA (CBOICTBA, O0IIME
JUISL KJlacca KHCIIOT, peaxuus sTepuuKaLun), IIPUMEHEHUE u
npumeHenue. CTeapuHoBasi M OJIEMHOBAsl KHMCIJIOTBI KaK IPEACTABUTEIN BBICHIIUX
KapOOHOBBIX KHUCJIOT. Mbula Kak BbICHIasi COJb KapOOHOBBIX KHCIIOT, UX MOIOLIEE
JEUCTBHUE.

Cioxnble 3(QUpPHI KaK MNPOU3BOAHBIE KAPOOHOBBIX KHUCJIOT. ['naponus
CJIOKHBIX a¢upoB. Kupsl. 'naponus TBEpAOCTH. [Iprumenenune
npoyHoe. buosiornueckas poJjib HaJEKHaA.

YraeBoabl: cocTtaB, KiIaccHpUKAMs ~ TMOCIAEACTBUH  (MOHO-, JHU- U
nonucaxapubl). ['J1I0K03a — IpOCTEUINM MOHOCaxapu: OCOOEHHOCTU COJACPKaHUS



MOJIEKYJI, (pU3NYECKre M XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBUE C THIPOKCHUIOM
menu(Il), okuciaenne amMmmuadHbIM pacTBOpoM okcuja cepedpa(l), BoccTtaHOBICHUE,
OpO’keHHE TIIOKO3bI), HAXOXICHHE B TPUPOJE, NPUMEHEHHE, OHOJOTHYECKas
poib. doTocunTe3. PpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u wnemmono3a Kak OpupoaHble nosmMepbl. CTpoeHHEe Kpaxmajia M
HEeJUTI0I03bl. DU3NUecKe W XMMHMUYECKHE CBOWCTBA  Kpaxmana  (TUApOJIU3,
KayeCTBEHHAsI peakuus ¢ HoaoMm).

3KCHCDHMCHT&HBHBI€ METOAbl M3VYCHHUS BEUIECTB M HMX NOPEBpAllCHUH !

MPOBEICHNE, HAOMIOACHUE W OIKMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHUE
cupToB, KauecTBO COCTOSIHHE OJHOATOMHBIX CHUPTOB (OKHUCIIEHUE ATAaHOJIAa OKCHJIA
meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBHE IEPIVIMHA C TUIPOKCUIOM
meau(ll)), anpaeruoB (OKUCICHHME aMMHA4yHBIM). pacTBopoM okcuaa cepeodpa(l) u
ruapokcugom  Mmeau(ll), B3ammomeilicTBHEe Kpaxmana C  HOJIOM), IIPOBEJICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuértHrle 3a51a4n.

Bperaucnenus 1o YPaBHCHUIO XHUMHYCCKOTO PpPCKHUMA (MaCCBI, O6’b€Ma,
KOJIMYCCTBA HCXOAHOI'O BCIIECCTBA HJIHN COCTOSAHHUA IIO N3BECTHOMU mMacce, O6’BCMy,
KOJIMYCCTBY OAHOI'O M3 MCXOJHBIX BCIICCTB U HpOI[YKTOB).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(doTepHble opraHudeckue coenuHenus. usnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (10 TUMY TJIMIMHA). buojgornueckoe 3HaYeHUE
aMHUHOKUCHOT. [lenTusl.

benkn kak npuUpoOAHBIE BBICOKOMOJIEKYJSpHBIE coeaunHeHus. [lepBuunas,
BTOpPUYHAs U TPETUYHAs CTPYKTYphbl O€IKOB. XMMHUYECKHE CBOMCTBA COEIMHEHMIA:
TUAPOJIN3, IEHATYpals, KAYECTBEHHbIE COCTOSIHHS Ha BEILIECTBA.

9KCH€DI/IMGHT3HBHBIC MCTOJAbI M3VUYCHHSI BCIICCTB MW HX HDCBD&H.IGHPIIZ:

Ha6J'IIOI[eHI/Ie U ONMHMCAaHUC ACMOHCTPAIMOHHBIX OIIBITOB: ACHATYpAILHA OeJIKOB Inpu
Harp€BaHHWH, IBCTHBIC MCXAaHNU3MbI OCJIKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUSI



OCHOBHBIC TMOHATHS XHUMHU BBICOKOMOJICKYJISIPHBIX CO@HHHGHHﬁZ MOHOMCED,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHL ITOJIMMCpPU3AINH, CPCOHSAA MOJICKYJIApHAA
Macca. OCHOBHBIC MCTOIbI CHUHTC3a  BBICOKOMOJICKYJLIPHBIX COCI[I/IHGHI/Iﬁ -
MMoJIMMCpu3alud U IMOJUKOHACHCALIUA.

BKCHGDI/IMGHTEIHBHBIG MCTOJbI M3YVUYCHHA BCIICCTB MW HX HDCBD&H.IGHHIZ:

O3HAKOMJIEHME ¢ oOpa3llaMM W MCKYCCTBEHHBIMH BOJIOKHAMH, ILIACTMACCaAMU,
Kay4dyKaMHu.

MeXIIpeAMETHBIC CBSI3H .

Peannsanust MeXIpeIMETHBIX CBA3EH MPU U3YYEHUH OPraHMYEeCKOM XuMuH B 10
KJIacCe IMOCPEACTBOM HCIOIb30BaHUS Kak (uiocoduil ecTeCTBEHHO-HAYUYHbIX
IIOHATUM, TaK W IIOHATUH, SBIAIOIIMXCS CUCTEMHBIMMU JUIA OTAEJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1Me ecTecCTBEHHO-HAy4HbIE IMOHSATHUS: SBJICHHE, HAYYHBIM (akT, TMIoTesa,
3aKOH, TEOpus, aHAJIMW3, CHUHTE3, KiIaccu(uKalus, MEPUOJUYHOCTh, HAOIIOJECHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIIMPOBAHUE.

dusnka: MaTepusi, SHEPTUsI, aTOM, aTOM, JICKTPOH, MOJIEKYJIa, YHEPTeTHICCKHMA
YPOBEHb, BEIECTBO, TEJIO, OOBEM MacChl, arperaTHOE€ COCTOSIHHE BEIICCTBA,
pa3MepHasi BeIMYMHA U BETMYMHA UX H3MEPCHHS.

buonorus: knetka, opranusMm, Ouocdepa, OOMEH BEHIECTB B MPHUHIIMIIE,
dboTocuHTE3, OHOJIOTHYECKH aKTHBHBIC BemiecTBa (O€NKH, YTIICBOIbI, KHUPHI,
(bepMeHTHI).

['eorpadus: nose3Hble MCKONAeMble, TOPHBIE MOPObI, MOJE3HbIE UCKOMAEMBbIE,
TOIUJIUBO, PECYPCHI.

Texnonorus: MUIICBLIC TIIPOAYKTBI, OCHOBBLI 3J0POBOTO IIMTAHHA, MOIOIINC
CpCaACTBa, JCKApCTBCHHLBIC u KOCMCTHYCCKUC IIpcraparhkl, MaTcpHrabl nus3
HCKYCCTBCHHbBIX U CUHTCTUYICCKUX BOJIOKOH.

11 KUIACC



OBIIAA U HEOPTAHUYECKAA XUMUA

TCOpeTH‘IeCKHe OCHOBBI XMMHH

XHAMHYECKUI aneMeHT. AToM. Anpo aToMma, U30TOMBI. DJIEKTPOHHAs
000J104Ka. DHEPreTUUYECKUE YPOBHHU, MOAJIEPKAHUE YPOBHA. ATOMHbBIE OpOUTANH, S-,
p-, d- aeMenTh. OCOOEHHOCTH paCIpeIeIICHUs AIEKTPOHOB TI0 OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DIEKTPOHHASI PA3HOBUIHOCTH ATOMOB.

[lepnonnuecknii 3akoH u llepuoguyeckas cucremMa 10  BJIEMEHTAM
. . Menneneesa. CBaA3p NEPUOAMYECKOTO 3akoHa W llepmogmyeckolr CUCTEMBI
anementoB  J[. . MenneneeBa ¢ COBPEMEHHOW  TEOpHUEW  NPOYHOCTH
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHHUS CBOMCTB 3JEMEHTapHbIX DJJIEMEHTOB U
o0pa3zyeMbIX UMU MPOCTHIX U CIIOKHBIX BEILIECTB MO IpynnaM U neprojaM. 3HaueHHUe
NIEPUOINYECKOT0 3aKOHA B HAYKE Pa3BUTHS.

Ctpoenue  BemiecTBa. XUMHYECKasi  CBSI3b. BUJbI ~ XMMHMYECKOM  CBSI3U
(KOBaJICHTHasi HEMOJsipHAs M TOJISIpHAsl, WOHHAs, MeTajuinueckasi). MexaHu3Mbl
oOpa3oBaHUs KOBAJIGHTHOW XHUMHYECKOM CBsi3M  (OOMEHHBIM ¥ JOHOPHO-
aKLenTopHsiii). Bogoponnas
CBsI3b. BalleHTHOCTB. DIEKTPOOTPUIATENBHOCTh. CTEINEHb okucieHus. Monsr:
KaTUOHBI U AaHUOHBI.

BemiecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO BEIIECTBA. 3aKOH MOCTOSIHHOTO
COCTaBa CYIIECTBEHEH. TUIBI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT THMA KPUCTAJTUIMYECKON PEIIETKH.

[Ipennoxkenre 0 JAWCHEPCHBIX OOCYyXkAeHUsX. ICTUHHBIE W KOJIJIOHWIHBIE
pacTBOphl. MaccoBasi 107151 BEIIECTBA B PaCTBOPE.



Knaccudukanus HEOpPraHUYECKUX coequHennii. Homenkiarypa
HEOPraHWYECKUX  BEUIECTB. |'eHeTHUecKass CBA3b  HEOPraHMYECKUX  BEILECTB,
OTHOCAIIASACA K Pa3JINYHBIM KJlaccaMm.

Xumnyeckass — peakuus. Knaccudukanuss ~ OCHOBHOTO — HHIPEIUEHTa B
HEOPraHWYECKON M OPraHMYECKON XMUMUU. 3aKOH COXPAHEHUs MacC BEIIECTB, 3aKOH
COXpaHEHUs U NpeoOpa30BaHUs SHEPTUN IPU JTUHAMHYECKUX PEAKIIMIX.

CKOpOCTh M3MEHEHHUs, €€ 3aBHUCHUMOCTh OT pasziu4HbIX (axTopoB. OOpaTHMbIe
COCTOSIHUA. XUMHUYECKOe  paBHOBecHue. DakToppl, BIMAKOLNIME HA  COCTOSHHE
xuMuueckoro pasHosecus. [Ipuanun Jle [larens.

DnekTpoautuueckas aucconuanvs. CuiibHble W ciadbie 3aeKTponauThl. Cpeau
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIasl, HEUTpAJIbHAs, 111€JI0YHAs.

OKHUCIUTEIIFHO-BOCCTAHOBUTEILHBIC COCTOSHUS.

3KCH€DHM€HT&HBHH€ METOAbl M3VYCHHUS BEIIECTB M HMX MPEBpPAIICHUMH !
JACMOHCTPAIMOHHBIC Ta6JII/IHBI «HepI/IOI[I/ILIGCKaSI CHCTCMa OJICMCHTOB

. 1. MenaeneeBa», U3yuyeHHE MOJIeNIeld KpUCTANIMUECKUX PEIIETOK, HAOII0IeHE

U OMKCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3paboTka MepoKcHuaa
BennkoOputanuu B paMKax KaTajJau3aTropa, ONpelesIeHUe Cpelbl pacCTBOPOB BEILIECTB
C YHUBEpPCAIbHOTO HMHIMKATOpA, PEKUM HOHHOTO OOMEHA), IPOBEJICHHE
MPaKTHIECKON paboThl «BiusHUE pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOTO
COCTOSTHUS.

PacuéTHrle 3agauu .

Pacu€rel mo ypaBHEHUSIM BETpAa, B TOM YHUCJIE TEPMOXHMHYECKHE PACUYETHI,
Pacy€ThI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBAs J0JIsI BELIECTBAY.

Heopranuuyeckasi xumus

Hewmeramnel. [lonoxxenne HemeraiuioB B Ilepuoanueckoir  cucreme 1o
anementam [J[. . MenneneeBa M OCOOCHHOCTH TBEPAOCTH aTroMoB. du3nueckue
CBOMCTBa HEMETAJUIOB. AJJTIOTPONHS HEMETA/UIOB (10 MPUYMHE KHUCIOPOa, CEpHI,
dbocdopa u kuciopoaa).



XUMUYECKHE CBOWMCTBA OCHOBHBIX HEMETAUIOB (TaJOre€HOB, CEpPbI, Aa30Ta,
dbocdopa, yrieposa U KpeMHHUS) U UX COSAUHEHUM (OKCHUIOB, KHUCIOPOICOASPKAIITUX
KHCJIOT, BOJIOPOJIHBIX COCTMHCHUN ).

HpI/IMCHeHI/Ie TBCPABIX HEMCTAJIJIOB U UX COGI[HHGHPIﬁ.

Meramnel. [lonoxxenue marepuasnioB B Ilepuogmyeckor cuCTEME DSJIEMEHTOB
1. . MenneneeBa. OCOOEHHOCTH COXpPaHEHMsI DJIEKTPOHHOTO 000JO0YKa AaTOMOB
MeTasuioB. O0mue buznaeckue CBOICTBa MeTauioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKUH s/l HAIIPSKEHHBIX METAJIOB.

XUMUYECKHE CBOMCTBA *keje3a (HaTpuil, Kajluid, KaabllUuidi, MaraHui, aJlOMUHUMH,
IIUHK, XpOM, METaJLJIbl, ME€JIb) U UX COCIUHECHMUSI.

OO6mue crnocoObl MONy4YeHUs: MeTaioB. [[puMeHeHne MeTalioB B OBITY H
MEXaHU4YeCKOe 000PY/I0BAHHUE.

3KCH€DHM€HT&HBHH€ METOAbl M3VYCHHUS BEIIECTB M HMX MPEBpPAIICHUMH !
HN3YyUCHUC KOJUICKIUU «Merannsl u CIIJIaBbD», o6pa3u013 HCMCTAJJIOB, PCIICHHUC

HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIIOJICHHE U OIHCAHHE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMNBITOB (B3aMMOJIEUCTBUE THUIPOKCHAA MPOUCXOAUT C PACTBOPAMHU
KHCJIOT U ILEJI0YEH, KAUeCTBEHHOE COCTOSIHUE KATUOHOB METAJIJIOB).

PacuéTtHrle 3agaumn.

Pacuétel Maccel BemiecTBa WiIM 00bEMa raza MO H3BECTHOMY KOJHUYECTBY
BEILIECTBA, MAacChl WM OOBEMAa OJHOTO U3 MPUCYTCTBYIOHNIMX B (PU3UUECKUX
BelIeCTBaX, pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MIPOAYKTOB, €CIIU OJHO
13 BELIECTB UMEET IIPUMECH.

X¥VMHUA 4 KU3Hb

Ponb xumuu B 00€CleUE€HHWH SHEPreTUYECKOW M MHUIIEBOM O€30MacHOCTH,
pa3BuTUA MeauUMHBL [Ipenokenue o0 HayyHbIX METOJax ITO3HAHUSA BELIECTB M
DKOJIOTUYECKON YCTOUYUBOCTH.

Hpe,I[CTaBJ'ICHI/IH 00 O6H_II/IX HAaYYHbBIX IPpHUHIOUIIAX ITOJYUYCHHA ITPOMBIIIICHHBIX
IIPOMBINIJIICHHBIX BCIICCTB.



Yenosek B MHUPC BCHICCTB U MATCPHUAJIOB: BAKHBIC CTPOUTCIBHBLIC MAaTCpHAJIbI,
KOHCTPYKIIMOHHBLIC MATCpHaAJIbl, KpPACKH, CTCKJIO, KCpAMHKA, MAaTCpUuajibl JJIA
SJICKTPOHHUKH, HAHOMATCPHAJIbI, OPraHUYICCKUC U MUHCPAJIbHBIC y,ZIO6p€HI/IH.

XuMHsi W 370pOBbE 4YEJIOBEKAa: TIpaBWiia TMPUMEHEHMS JIEKApCTBEHHBIX
IpenaparoB, paBuia 0€30MaCHOTO UCIIOIB30BAHUS MTPENAPaTOB OBITOBON XUMHUHU
B MTOBCETHEBHOM JKU3HHU.

MeXIIpeAMETHBIC CBSI3H .

Peanuzanuus MeXnpeaMeTHbIX CBS3€d NPH W3yYEHUU OOLIEl U HEOPraHUYECKOM
xuMuH B 11 Kitacce oCymecTBIsIeTCsl OCPEACTBOM HUCIIOIb30BAHUS KaK €CTECTBEHHO-
HAay4YHBIX IIOHATUM, TaK W NOHATUH, SBJIAIOIIUXCA CHUCTEMHBIMU JUIS OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OO1Me ecTeCTBEHHO-HAyYHbIE MOHSTHS: HaydHble (aKThl, TUIIOTE3d, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIacCUpUKauus, MEePUOJUUYHOCTb, HAOJIOJCHHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

dusmka: MaTepus, dHEPrus, aroM, IJIEKTPOH, IMPOTOH, HEUTPOH, MOH, H30TOII,
pauoaKkTUBHAs Macca, MOJIEKyJa, YHEPTeTUUECKUN YPOBEHb, BEIIECTBO, TEI0, 00BEM,
arperaTHoe COCTOSIHME BEIIECTBA, pa3MepHasi BeJIMYMHA U BEIMYMHA UX U3MEPEHUs,
CKOpPOCTb.

buomorus:  kierka, opraHm3M, JKOcHcTema, Owmocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B COCTOSTHUU.

['eorpadus: nose3Hble MCKONMAeMble, TOPHBbIE MOPObI, MOJE3HbIE UCKOMAEMBIE,
TOILJIUBO, PECYPCHI.

TexHoNoruu: XUMHYECKas MPOMBIIUIEHHOCTh, METAJUIyprusi, MPOU3BOJCTBO
CTPOUTEJIbHBIX MaTE€pUaJIOB, CEILCKOXO3SIMCTBEHHOE KOCMETHYECKOE MPOU3BOJICTRO,
MUIIEBass MPOMBINIJICHHOCTD, (hapMarleBTUYECKas MPOMBIILIEHHOCTh, MPOU3BOICTBO
UX T[PEenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUAIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI' PAMMBI I110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHUSI OOYUEHHUS TI0
mporpaMmaM CpeIHero oOIiero o00pa3oBaHus (JUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM). HayuHo-meTomueckoi pa3paboTku PekoMeHIaTeNnbHbIX PE3YIbTaTOBR
BHEJPEHUSI MPOrpaMM CpeaHEero oO0miero o0pa3oBaHUsl SBJSETCS CHUCTEMHO-
MBICITUTEIbHBIN TOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIHLHOCTHBIM IIOAXOJOM B ITODTAIHBIX
JUYHOCTHBIX pe3yibTaTaX OCBOCHHUS TMpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BBIJCSIOTCS CIASAYIONIUE COCTABIISIONIUE:

OCO3HAaHHME O0YUYaIOIIUMHUCS HAIlle POCCUICKON TPaXTaHCKON MIACHTUYHOCTH —
ITOMOIIb K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEITIEHHUIO;

HaIn4ue€ MOTHBAIIMH K o6yquH}o;

I[eJICHANPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKICHWIM JMYHOCTH HA OCHOBE
KJIFOYEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJUIIMN HAYKU XUMUU;

TOTOBHOCTB M CIIOCOOHOCTh 00YYaIOIINUXCSl PYKOBOJUTHCS B CBOCH JIEATECILHOCTH
IIEHHOCTHO-CMBICTIOBBIMA ~ YCTAHOBKAMH, COOJIFOJCHHUEM I[€IOCTHOCTH CHUCTEMBI
XUMHUYECKOTO 00pa30BaHMS;

HaJIM4Me MPABOCO3HAHUSA KaXJIOM KYJIbTYpPhl U CIIOCOOHOCTEH CTaBUTH LEIU U
CTPOUTBH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3ysibTaTbl OCBOCHUA HPEAMCTA «XUMUS» IpcaIoJaararoTcsa B
CAUHCTBC y‘IC6HOI71 U BOCHUTATEIbHOMN ACATCIBHOCTH B  COOTBCETCTBHH C



TYMAaHUCTUYICCKUMHA, COOUOKYJIbTYPHBIMH, NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMHU H
nacajiaMu pOCCHﬁCKHX ITKOJIBHBIX O6HIGCTB, IMPUHATBIMH B O6Hl€CTBe HOpMaMH Hu
HOHHTHKOﬁ, CHOCO6CTBYI-OHII/IMI/I nponeccy CaMoOIIO3HAHHA, CaMOpPA3BUTHA U
HPAaBCTBCHHOT'O CTAHOBJICHUA JINYHOCTHU o6yqa}01uﬂxc51.

JImyHOCTHBIE  pe3ynbTaTbl  OCBOEHHUs  NpeaMeTa «XUMHsSD)»  OTPAXKAIOT
C()OPMUPOBAHHOCTh OMbITA IO3HABATEJIbHOM W MPAKTUYECKOW JIEATEIbHOCTH
oOyJaroluxcs M0 pealu3aliy, OCYIIECTBISIEMON B OOIIECTBEHHBIX LIEHHOCTAX , B
TOM YHUCJIE B YaCTU:

1) BbICIIEE OOpa3oBaHue :

OCO3HAaHHOCTB O6y‘—ICHI/IH MMPUBOAUT K UIBMCHCHHUIO UX KOHCTUTYONOHHLIX IIPpaB U
I1pasB, CO6JII-OIIGHI/ISI 3dKOHaA U IIPaBOIIOPAAKA,

NpeACTaBJICHUC O COHNHAJIBHBIX HOpMax H©W IpaBHIIaX MCKINYHOCTHBIX
OTHOIIICHUU B KOJIJICKTHUBC,

yCiiuAg K COBMECTHOM TBOp‘lGCKOﬁ ACATCIIBHOCTH IIPpH CO3JaHHMH HAYYHBIX
ITPOCKTOB, PCUICHUHA HAay4YHBIX u IIO3HAaBaTCJIbHBIX 3aga4, XUMHUYCCKHX
9KCIICPUMCHTOB;

CIIOCOOHOCTH MOHMMAaTh W TMPUHUMATh MOTHUBBI, WJEU, JIOTUKY U apTyMEHTHI
JPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOM JACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS !

[IECHHOCTHOTO  OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

ITomnepxkka mporecca TBOPUECTBA B TEOPUSIX U IMPAKTUYECKOM IIPUMEHEHUU
XUMHH, OCO3HAHHE TOrO, 4YTO JOCTMIKEHUS HAyKU €CTb pPE3yabTar IIUTEJIbHBIX
VCCIICIOBAHUM, KPOIIOTJIIMBBIX JKCIEPUMEHTAIBHBIX MOWCKOB, IMOCTOSHHOTO TpyZAa
YYCHBIX U IPAKTUKOB;

WHTEpPEC U IO3HABATEIBbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEAYIOIIEM aHAIU3e
uH(MOpMAaIUK O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUA:



MOPAJIBbHOTO CO3HAHUA, STUICCKOI'O ITOBCACHUA,

CITOCOOHOCTH OOCHHUBATDb CUTYyallUU, CBA3aAHHBIC C XUMHUYCCKUMU SBJICHUAMU,
U TIIPUHUMATh OCO3HAHHBIC PCIHICHUS, OPUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMbI 1 ICHHOCTH,

MCTOJ OLOCHMUBACT CBOC IMOBCIACHHUC MW IIOCTYIIKM CBOHX TOBapI/IIHCﬁ C HOSI/IL[I/Iﬁ
MOPAJIBHBIX U IIPABOBBIX HOPM U OCO3HAHUA HOCJ'ICI[CTBI/H?I 9TUX ITIOCTYIIKOB,

4) popMupoBaHHe KyJIbTYPbI 310POBbS:

MOHMMAaHWE 370pOBOro u Oe3omacHOro oOpas3a JKM3HHM, HEOOXOJIUMOCTh
OTBETCTBEHHOTO OTHOIIICHUS K COXPAHEHHUIO TICUXUYECKOTO 37/0POBbS;

coOJitoicHue TpaBwil 0€30MacHOrO OOpalleHusi ¢ BEHIeCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYIOBOM JEATEILHOCTH;

NOHMMaHUE EHHOCTEN MHIMBUIyaJIbHOTO MPaBa U KOJIJIEKTUBHOTO 0€3011aCHOTO
ITIOBEJICHMSI B OTHOLLIEHUH YTPO3 310POBBIO U )KU3HH JIIOACH;

OCO3HAHHWE TMOCIEICTBUA M HENPUATUS BPEIHBIX MPUBBIUEK (YymoTpediieHne
aJIKOTr0JIsl, HAPKOTHKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
JeSITEIbBHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSTEIbHOCTH;

YCTAHOBKA Ha aKTMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COLMAIbHOM
HaIPaBJIEHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

K MPaKTUYECKOMY HM3y4YeHHIO TMpodeccuii MTHOBEHHOTO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX UHTEPECOB 110 XUMUHU;

0opb0a 3a Tpy, 3a TPyl U Pe3yIbTaThl TPYI0BOU JIEATEIbHOCTH;

MOAXO0/J K OCO3HAaHHOMY BBIOOPY HHAMBHAYAJIbHON TPAGKTOPUU 0Opa3oBaHUS,
Oynymieit mpodeccun U peaau3alid HOPMaJbHBIX JKU3HEHHBIX IUIAHOB C yYE€TOM



JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XWMHH, WHTEPECOB W 00pa3a KU3HH
00IIIECTBA;

6) 3KoJI0rNYecKOe BOCIIMTAHME:

DKOJIOTUYECKUUA TNPHUOPUTET OTHOUIEHUHM C MNPUPOJAOM, KAaK HCTOYHUK
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHE TJI00aJIBHOIO XapakTepa 3KOJOTHYECKUX MPOOJIEM, SKOIOIMUECKUX
DKOHOMMYECKHUX IPOLIECCOB B COCTOSTHUU MTPUPOJTHON U COLUAIIBHOU CPEJIbI;

OCO3HaHUuA HCO6XOI[I/IMOCTI/I HUCIIOJIb30BaHMUA I[OCTI/I)KGHI/Iﬁ XUMUMN 1 PCHICHUA
BOIIPOCOB pAallMOHAJIBHOI'O IIPUPOJOIIOIIB30BAHM,

AKTUBHBIEC HENIPUATHBIC AEHUCTBHS, IPUHOCSIINE BPE OKPYKAIOWIEH MPUPOIHOU
cpeze, YMEHHUS IIPOTHO3UPOBATH JKOJIOTUYECKHUE IIOCJIEACTBHUSA
IPEAIPUHUMATENIBCKON AEATEIBHOCTU U IIPEAOTBPALIATh UX;

MexayHapoIHbI Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, KYJBTYpPbI, OIIbITA
NEATENIbBHOCTH  TJIABHOW  HANPaBJIECHHOCTH, HABBIKOB pPYKOBOJICTBA HWMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIbHOW MPAKTUKE, CIIOCOOHOCTEH U
YMEHUM, aKTUBHO TOJIJIEP>KUBAIOIINX HICOJIOTHIO TeMopoOunu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTh ~ MHUPOBO33PEHUS,  COOTBETCTBYIOIIAsi  COBPEMEHHOMY
Pa3BUTHIO HAYKW U OOIIECTBEHHOMN MIPAKTUKH;

[lonumanue cnenuduKkyl XUMUU KaK HayKd, OCO3HAHHUS €€ TepeMEIICHHS B
paMKax Hay4YHOTO MBIIUJICHUS, CO3JaHUsI LEJIOCTHOCTH TMPEJCTABICHUs 00
OKpY)KalollleM MHpE KaKk O €IWHCTBE NPUPOJbI U 4YeJOBEKa, B TO3HAHUU
3aKOHOMEPHOCTEHN U yCIIOBUI COXPaHEHUS! €CTECTBEHHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OW WHHOBAIIMOHHOCTH XUMHUU IS COBPEMEHHOM
IUBUJIM3ALUN: B €€ TYMAaHUCTUYECKON HAIMPABIECHHOCTH M BAXKHOM POJIM B CO3/IAHUU
HOBOM 0as3pl MaTepHalibHOM KyJIbTYpbl, YTO CBS3aHO C MpoOJIEeMaMH Pa3BUTHS
YeJI0BEYECTBA — PECYPCHOM, IHEPTETUUECKOM, MUIIIEBOM M OCHOBHOM 0€30MMacCHOCTH, B
pPa3BUTHHM HAyKH, 0OECTICUCHUS YCIOBUN MPOTPECCUBHOTO TPYyAa M IKOJIOTHUECKOM
KOM(OPTHOM JKM3Hb KaXKI0T0 YJIeHa OOIIECTBA;



CCTGCTBGHHO-Hay‘{HOﬁ T'pPaMOTHOCTH: IIOHMMAaHHC IMPUHIIUIIOB METOJOB
IMO3HAaHWA, IIPUMCHCHHUC B HAYYHBIX HaAYyKaX, CITOCOOHOCTH IMOJIy4aTb 3HAaHUA OJIA
aHanu3a U OOBICHCHUS MCPCIICKTHUB OKPYKAIOIICTO MHPA U IMPOUCXOIAINX B HCM
I/ISMGHCHI/IfI, HaBBIKU JCJIAaTh 00OCHOBaHHEIC BBIBOJIbI HA OCHOBC ITOJIYYCHHA HAYUYHBIX
(baKTOB nu (l)aKTI/I‘-IeCKI/IC JaHHBIC C ICJIbIO JOCTOBCPHBIX BBIBOJ OB,

CITOCOOHOCTH CaMOCTOSTEIBHO MCIIOIb30BaTh XUMUUYECKHE 3HAHUS I PCHICHUA
HpO6JICM B CCTCCTBCHHBIX JKU3HCHHBIX YCJIOBUAX,

HHTCPCC K ITIO3HAHUTO U HCCHGHOB&TCHLCKOP'I ACATCIIBHOCTH,

CIIOCOOHOCTH M CIHOCOOHOCTM K  HEOPEephbIBHOMY  O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUM 10 XUMUU B
COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTAMU;

HNuTepec kK OCOOCHHOCTAM TpyAa B pPa3iuyHbIX BUAAX MNpo(hecCHOHATBHOU
NEATEIbHOCTH

METAINIPEIAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOCHHS Y4eOHOTO MpeaMera «XHUMHs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTSE (dbopmMupoBaHUS MHUPOBO33pEHUS oOyyJaronmxcs
MEXIUCUUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHayuYHble TOHATUS, OTpakarollue
LEJIOCTHOCTh HAYYHBIX KapTUH MHpa U creuu(UKy METOJOB IMO3HAHUS, BIUSHUE B
CpEeIHUX HaykKax (Marepusi, BELIECTBO, SHEPIHs, SBJICHHUE, MPOIECC, CHCTEMA,
Hay4HbIN (DaKT, MPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSl, UCCIIEI0BAHUE,
HaOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEPCAIIbHBIE TEXHOJIOTUYECKUE JNEUCTBUS (mo3HaBaTeNbHbIE,
KOMMYHUKATHBHBIC, PETYJISTUBHBIE), oOecriedeHne obecredeHus: (yHKIIMOHATLHOM
IPAMOTHOCTH M COLIMAIBHBIX HABBIKOB 00YUYarOIITUXCS;



CITOCOOHOCTH 06y‘{aIOHII/IXC$I HCII0JIb30BaTb OCBOCHHBLIC MCKINCHUIIIIMHAPHBIC,
MHUPOBO33PCHYCCKUC 3HAHUA W  YHHUBCPCAJIBHBIC TCXHUYCCKUC I[CﬁCTBPISI B
MMO03HABATEIBLHOU U COHI/IaJII)HOﬁ IMPAaKTHKCE.

MeTaHpeI[MGTHBIG PasMBIIUICHUA PC3YyJIbTAThI OBJIAJCBAIOT YHHBCPCAJIbHBIMH
y‘—Ie6HBIMI/I IMO3HABATCIIbHBIMH, KOMMYHHUKATUBHBIMH U PCTYJIITUBHBIMHA I[efICTBI/IHMH.

BﬂaneHne YHuBEpPCAJIbHBIMHA y‘IQGHLIMI/I NNo3HaBaTC/JIbHBIMH I[eﬁCTBHﬂMHZ

1) 6a30Bble JJOru4YecKmne JaeicTBUSI:

CaMOCTOATENBHO C(POPMYIIUPOBATH U AKTYaJIU3UPOBATH MPOOIJIEMY, BCECTOPOHHE
€€ pacCMOTPETb;

OIIPCACIIATE LCIIN ACATCIBHOCTH, 3aAaBaTh IMapaMCTPhl U OIIPCACIIATL KPUTCPHUU
ux HOCTH)KGHHﬁ, COOTHOCHUTDB PE3YJIbTATHI ACATCIBbHOCTH C ITOCTABJICHHBIMH BParaMu,

WCIIOJIB30BaTh TIPH OCBOCHUW 3HAHWW TPHEMBI JIOTMYECKOTO MBIIUICHAS —
MONYJISIPHBIC XapaKTEPHBIC DJEMEHTHI IOHATHH M COXPaHATh WX B3aUMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONIUE TOHATHS TSI OOBSICHCHHS OTACIBbHBIX (DAKTOB U
00BEKTOB;

BEIOOD OCHOBAaHWUH W  KPUTCPUEB IS  HAIMOHAIBHBIX  BEIIECTB M
PKOHOMHYECKOT0 00OCHOBAHHS;

COXpPaHAIOTCA MPUINHHO-CIICACTBCHHBIC CBA3H MCKAY N3YyYACMbIMU SABJICHUAMU,

CTPOUTH JIOTUYECKHE pacCykAeHUs (MHIAYKTUBHBIE, JCAYKTUBHBIC, IO
aHAJIOrUsIM), BBISBIATH 3aKOHOMEPHOCTH W NPOTHBOPEYMS B PaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIbI U BHIBO/IBI;

MPUMEHATh B TMPOLIECCE TO3HAHMS, HUCIOJIb30BATh B XUMHUU CHUMBOJHUYECKUE
(3HAKOBBIC) MOJENH, MPEoOPa30BHIBATH MOJICIBHBIC MPEICTABICHUS — XUMHYCCKHMA
3HAKOBBIM (CMMBOJI) 3JIEMEHT, XUMHUYECKYI0 (POpMYIy, YpaBHEHHE XHUMHUYECKOTO
COCTOSIHUS — TP YCJIOBUU COONIOJCHUS TEOPETUYECKUX TIMO3HABATEIBHBIX M



MNPAaKTHUYCCKUX 3a7da4, HNPUMCHATL HA3BAHHBIC MOJCJIBbHBIC MPCACTABICHUA JIA
OIIMCAHUS XaPAKTCPHBIX ITPU3HAKOB U3YYaCMbIX BCIICCTB. H BA)KHOC 3HAYCHUC.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTb OCHOBaMHW MCTOAOB HAYYHOI'O IIO3HAHHUS BCIICCTB H YCTOﬁqHBOFO
KJIIMMaTa,

dbopMyaMpoBaTh LETU U 337a4M UCCIEAOBAHUS, UCIOIb30BATh MOCTABICHHBIE U
3apaHee chopMyIUpPOBAaHHBIC BOMPOCH! B KAU€CTBE MHCTPYMEHTA IMO3HAHKS U OCHOBBI
TU1st POPMUPOBAHUS THIIOTE3 B CTOPOHY MPABUILHOCTH BBICKA3bIBAEMBIX CY)KICHHI,

oOnajnaTenb HABBIKOB CaMOCTOSITENIBHOIO IUIAHUPOBAHHSA M NPOBEICHUS
YUYEHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh HCCIEAOBAHUS, HaOMIOAaTh 3a
XOJIOM IIPOLIECCa, CAMOCTOSATEIBHO MTPOTrHO3UPOBATh €r0 pe3ysbTar, (OpMyJINPOBATH
0000IIeHHsT W JeJaThb BBIBOAbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YyJbTAaTOB
UCCIIEIOBaHMSI, IIPEICTaBIsIET OO0 00OCHOBAHHBIN OTUET O MPOJIEIAHHOM padoTe;

HpI/IO6peCTI/I OIIBIT y‘leHH‘IGCKOﬁ I/ICCJIG,ZIOBaTeJIBCKOﬁ u HpOGKTHOﬁ
JACATCIBHOCTH, 00eCIIeYuTh BO3MOXKHOCTH M TOTOBHOCTH K CaMOCTOATCIIbBHOMY
MMOHUCKY MCTOJO0B PCIICHUA MPAKTHUYCCKUX 3ada4d, IPUMCHCHUIO Pa3JIMYHBIX MCTOIOB
IIO3HAaHMUI.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MH(GOPMAIMK (HAYYHO-TIOMYJIsIpHAS
JUTEpaTypa XMMHUYECKOTO COJIepKaHus, CIIpaBOYHbIe mocoOus, pecypcbl UHTepHeTa),
aHaJIM3UPOBaTh NHPOPMALIUIO PA3IUYHBIX BUI0B U (POPM IMPEICTaBICHUS, OLIEHUBATh
€€ J0Ka3aTeIbHOCTh U HEIIPOTUBOPEYUBOCTD;

bopMyIMpOBaTh 3aMpOChl W TPUMEHSTH Pa3UYHBIE METOMBI NMPU TIOUCKE H
orbope wuHbOpMaAlUM, HEOOXOAWMBbIC ISl  BBIMOJHEHMS  HAY4YHBIX  3ajad
ONPEAEIEHHOTO THUIIA;

HpI/IO6peCTI/I OIIBIT HCIIOJIB30BaHUA I/IH(l)OpMaLII/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTUHN U Pa3JINYHBIX ITIOMCKOBBIX CUCTCM;

CaMOCTOATENbHO BBIOpATh ONTUMAJIbHYIO (DOpMY MpeAcTaBiIeHUS UHPOPMALMU
(cxeMbl, TpauKH, AUarpamMmbl, TaOJUIbI, PUCYHKH U JIPYTHE);



WCIIOJIP30BAaTh HAYYHBIH S3BIK B KAaueCTBE CpPEACTBA TMpU padoTe C
MEIUIIMHCKUMHU  JAHHBIMH:  TMPUMEHATh  MEXNpeaMeTHble  (duzudeckue o
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BaTh )41 Hp606paBOBLIBaTB 3HAaKHCO-CHMMBOJIMYCCKHC CpCaACTBa
BUAMMOCTH.

BnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMHZ

3aJ1aBaTh BOIMPOCHI 10 CYHIECTBYIOLIEH 00CYK/1aeMOI TEME B XOJI€ IMajiora
u/unm  0OCYXJEHUS, BBICKA3bIBaTh WJIEH, (POPMYJIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

JOCTUTAETC C IMPE3EHTALlMEN pe3yJbTaTOB I103HABATEIBHOU JEATEIIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPH MPOBEICHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaJn3allii MPOEKTa MPOEeKTa U (POPMYIUPOBAHUU BHIBOJOB 110
pe3yJibTaTaM NPOBEAEHHBIX UCCIEAOBAHUM ITyTEM COTJIACOBAHUS MTO3ULUN
B X0J1e 00CYXIeHHS 1 OOMEHa MHEHHUSMH.

Bianenue yHuBepcaibHBIMHU PeryJaATUBHBIMU AeHCTBUAMM:

CaMOCTOATEIBHO TUIAHUPOBATh M U3y4aTh CBOIO IMO3HABATEIBHYIO JAESATEIBHOCTD,
onpenensas €€ Lelu U 33haud, KOHTPOJIMpPOBaTb W IO Mepe HEOoOXOAUMOCTH
KOPPEKTUPOBATh  QJTOPUTM  JCHCTBUW  MPU  BBINOJHEHWHM  HAYYHBIX WU
UCCIIeI0BATENbCKUX 3a/1a4, BBIOMPATh Hanbosee 3pPeKTUBHBIN Cr1OCO0 UX PEIIeHUs C
Y4€TOM MOJIYYeHHUS] HOBBIX 3HAHUI O BEUIECTBAX U pabOUYUX peaKIusX;



HN3Yy4YHUTb CAaMOKOHTPOJIb cBOEH ACATCIIBHOCT Ha OCHOBC CaMOaHa/Inu3a H
CaMOOICHKH.

HNPEIMETHBIE PE3YJ/IbTATbI

10 KJIACC

[Ipenmer pe3ynpTaTbl OCBOEHUS Kypca « OpraHndecKas XUMHUsD OTPa)karoT |

c(hOpPMHUPOBAHHOCTh TPEICTABICHUN O XUMHYECKUX HCTOYHHKAX E€CTECTBEHHO-
HAYYHOW KapPTUHBI MUPA, POJIM XUMUHU B IO3HAHWUU TIPUPObI, B PA3BUTUU MBIILICHUS
U KyJbTYPBI JINYHOCTH, €€ (PYHKIIMOHAIbHAS TPAMOTHOCTD, CO3/IaHHASI JIJIsl PEIICHMUS
MPAKTUYECKUX 33/lad M IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbBIO U IPUPOJIHOU CPEAE;

oOecrieynBaeT CUCTEMy OOeCleYeHHUs 3HAaHWM, KOTOpas BKIIOYaeT B ceOs:
OCHOBOTIOJIAraloIINe MOHATUS (XMMUYECKUM AJIEMEHT, aTOM, JIEKTPOHHAs 000JI0uKa
aToMa, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKasi CBS3b,
CTpykTypHas (opmyna (pa3BépHyTass U COKpai€HHas), MOJIb, MOJISIpHAas Macca,
MOJISIDHBIN  00BEM, YIIEPOJHBIN CKeneT, (yHKIHMOHAJIbHAs Tpymnma , paauKall,
M30MEPHSI, U30MEPbI, TOMOJIOTUYECKHUU Psiji, TOMOJIOTH, YTJIEBOJAOPO/Abl, KUCIOPOIHBIE
U a30TCOJAEp)KAIllME€ COCTUHEHMS, MOHOMEp, TOJUMEpP, CTPYKTYpPHOE 3BEHO,



BBICOKOMOJICKYJISIDHBIC ~ COSAMHEHUS); TCOPUU U 3aKOHBI  (Teopusi (U3HMYECKUX
pesyabratoB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB); (OPMaAIBHOCTH,
CUMBOJIMYECKHUHN SI3BIK XMMHUU; MUPOBO33PEHUECKHE 3HAHWs, 00OOCHOBAaHHWE B OCHOBE
MMOHUMAaHMS MIPUYUH U CUCTEMHOCTH, TUHAMHYECKOE HalpaBJICHUE, (PaKTOJIOTHICCKUE
CBEJICHUS O CBOMCTBAX, COCTaBE,

c(OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPHU3HAKUA TOHSATHUH,
COXpaHATb UX B3aUMOCBS3b, MCIOJIB30BATH J3TU IOHATUSA IPU ONKMCAHUU COCTaBa,
JI0Ka3aTEIbCTBA U MPOSBIICHUA PE3YIbTATOB;

C()OPMUPOBAHHOCTh YMEHUU MCIONb30BaTh XHUMHUECKYI) CHMBOJHUKY JUIs
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOW) POopMyII,
OTpeeNEHHBIX BEIIECTB U (DYHIAMEHTAIbHOIO MPOUCXOKACHUSA, CO3TaHUSI MOJeeH
MOJIEKYJI ~BELIECTB, IOJYYEHHBIX [UISI WUIIOCTpAUMHM HMX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOI'O COJIEPKAHUS;

chOpPMHUPOBAHHOCTh YMEHUN COXPAHHOCTh MPHUHAIJICKHOCTH M3yUYEHHBIX
BEIIECTB 10 WX COCTaBYy U CTPOCHUIO K OIpeeICHHOMY KJacCy/TpynnaM COeANHEHUN
(YTJIeBOJIOPOIBI, KUCIOPO U a30TCOJIEPKAIINE COCIUHEHUSI, BHICOKOMOJICKYIISIPHBIC
COCIIMHEHHUS ), TaeT UM Ha3zBaHHe Mo cucremarnueckoir HomeHkiarype (MIOITAK), a
TaK)Ke TIPU TPUIIPUBOBUATIHLHBIC HA3BAaHUSI OCHOBHBIX BEIIECTB (ITHJICH) , TIPOIUJICH,
aleTHJICH, OJTHJICHIJIMKOJIb, TIUIEPHH, (EHON, (OPMaTbICTHI, aleTalbICTHI,
MypaBbUHas KHCIIOTA, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCJIOTa, CTEAPUHOBASI KUCIIOTA,
[II0K03a, GPYKTO3a, Kpaxmal, HeJIII0103a, TIUIUH);

c(hOpMUPOBAHHOCTh METOJOB OMNPEACIICHUS BHJIOB XHUMHUYECKUX CBs3EH B
ONpEICJICHHBIX COEAMHEHUAX (OIMHAPHBIE U KPATHBIE);

ChopMUpOBaHHOCTh MPUMEHEHHUS TOJIOKEHUM TEOPUM XUMHUUYECKUX BEIIECTB
A. M. BytnepoBa 1y1st 00bSICHEHHsI 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W
3apsiaa; 3aKOH COXPAHEHHUSI MacC BEILECTB;

chOpMHPOBAHHOCTh YMEHUI XapaKTEepPU30BaTh COCTAB, CTPOEHUE, (pU3ndeckre u
XUMHUYECKHUE CBOMCTBA THUIUYHBIX MPEJICTABUTENICH pa3IMYHBIX KJIACCOB BEIIECTB
(MeTaH, 9TaH, JTWICH, NPOMWIEH, aleTuieH, OyraaueH-1,3, metunOyraaueH-1,3,
OCH30J1I, METAHOJI, ATaHOJ], JTUJICHIJIUKOJIb, TIWIECPHUH, (EHOJ, aIeTaabIeTul,
MypaBbHHAsi U YKCYCHAasl KUCJIOTBI, TJII0OK03a, KpaxMmal, LEeJJI0J103a, aMUHOYKCYCHAsI
KHUCJIOTA), WIIIOCTPUPOBATH T'€HETUYECKYIO CBS3b MEXKIYy HUMH YpPaBHEHUSIMU B



COOTBETCTBYIOIIEM KPUTEPUUHOM KOI(PPHUIMEHTE C UCHOIB30BAHUEM CTPYKTYPHBIX
hopmysr;

chopMyIUpPOBAHHbBIE XapaKTEePUCTUKHU XapaKkTepu30BaTh MCTOYHUKHU
YTIIEBOJOPOTHOTO CHIPhs (HEPTh, MPUPOIHBIN Ta3, YIodlb), CIIOCOOBI UX MMepepaboTKH
U MIPAKTUYECKOE TPUMEHEHHE NepepabOTKU MPOTYKTOB;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJAUTH PACUETHI MO0 XUMUYECKUM YPaBHEHUSIM
(macca, 00bEeM, KOJUYECTBO HCXOJHOTO BEIIECTBA WU COCTOSHHUS TPOIYKTa TIO
W3BECTHOM Macce, 00beMy, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECCTB
WJIU TIPOJIYKTOB B COCTOSIHUN);

c(hOpMUPOBAHHOCTh YMEHUM BIIAJICIOT CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/AaX
HAay4YHOTO TMO3HAHUS, MPUMEHSIOTCS B XMMHUU IPU H3YYEHUU BEUIECTB UM HAYUYHBIX
HampaBJieHU  (HaONoJeHUEe, U3MEpPEHHE, OKCIEPUMEHT,  MOJICIUPOBAHUE),
UCIIOJIB3YIOT CUCTEMHBIE XUMUYECKUE 3HAHUS I PUHSATUS PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX COCTOSIHUSIX, BOMIPOCAX C BEIIECTBAMU U UX MPUMEHECHUS;

c(OpPMHPOBAHHOCTh YMEHUI COONIOAAET MpaBUia MCIOJIb30BAHUSI XUMUYECKOM
nocyasl M J1a00OpaTOpHOTO OO0OpYJOBaHMs, a TaKkKe IpaBuia oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBMU C DHEPrUYHBIMU pe3yJbTaTaMU JIA0OPATOPHBIX
XUMHUYECKUX IKCIIEPUMEHTOB;

00pa30BaHHOCTh YMEHUI TUIAHUPOBATH U MPOBOJIUTh XUMHUYECKUI SKCIEPUMEHT
(mpeBpallleHue BELIECTB MpPH HArpeBaHUM, MOJIY4YEHHE OJTUJICHA M HU3Y4YEHHE HX
CBOMCTB, KaueCTBO OINpPEIENICHUS] BEIIECTB, JCHAaTypalus OENKOB NpU HarpeBaHUHU,
LBETHbIE MEXaHU3Mbl OEJIIKOB) B COOTBETCTBHM C OOIICHPUHATHIMU METOJIaMU
0e30MacHOCTH TPHU MCIHOJIb30BAaHUM BEIIECTB C BEIIECTBAMU U JIaDOPATOPHBIM
000pyZ0BaHUEM, TPABUTEIBCTBOM PE3YJIbTAThl XMMHUUECKOTO KCIIEPUMEHTA B (popMe
3allUCU COOTBETCTBYIOIIMX BEUIECTB M (POPMYIUPOBATH BBHIBOJABI HAa OCHOBE ATHX
pEe3yJIbTaToB;

C(OPMUPOBAHHOCTh ~ YMEHHMM  TIHIATEIBHO  AHAIM3HPOBATH  XUMHUYECKYIO
uH(pOpMaIMIO, TOJIYy4YaeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOM
uHpopmanuu, MluTepuer u apyrue);

ChopmupoBaHHOCTH ~ yMEHHM  COONIOIa€T  MpaBWia  AKOJOTUYECKOTO
PYKOBOJICTBA B OBITY M TPYIOBOW JCATEIBHOCTH B IICJISIX COXPAHEHHUS CBOETO



3JI0POBbSI M OKPYXKAIOLIEN MPUPOJHON Cpebl, 0CO3HABATH ONIACHOCTh BO3JEHCTBUA HA
YKUBbIC OpPraHU3MbI OTPEJICTICHHBIX BEIIECTB, TOHUMATh MoKa3arelbHbli cMbica [1JIK,
NOHUMATh Ha MpPHUMEpPax METOJbl M MPEJOTBpPAIATh MX BPEIHOE BO3JEHCTBHE Ha
OpraHu3M YeJOoBeKa. ;

JJIA o6yqa10m1/1xc;1 C OI'paHUYCHHBIMHM BO3MOXHOCTAMHU 3A0POBbA: YMCHHC
MNPUMCHATDb 3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX MCTOJAX IMO3HAHHWA MATCPHUAJIBHBIX U
OKOJIOTHYCCKHUX aCIICKTOB,

JUTSL CJIETIBIX M CIa00BUISANIMX YUAIIUXCS: HAYYUThCS MCIOJIb30BaTh pelibe(HO-
TOYEUHYIO cucTeMy, 0003HaueHHyto JI. bpaiins 3anuceiBaet hopmyiy.

11 KVIACC

[Ipenmer pesynbTaThl OCBOeHHSI Kypca «OOIass U HEOpraHUYecKas XUMUS
OTPaXKaroT :

Cc(OPMUPOBAHHOCTH MPEJCTABICHUN: O XMMHUECKUX MCTOYHUKAX €CTECTBEHHO-
HAay4YHOU KapTHHBI MUPA, POJIM XUMUU B MIO3HAHUH NIPUPOJIBI, B PA3BUTUU MBIIIJICHUS
U KyJbTYphl JIMYHOCTH, €€ (YHKIMOHAJbHAs T'PAMOTHOCTh, OOOCHOBaHHAs Jis
pelIeHUs] MNPAKTUYECKUX 3a7ad4 U SKOJOTMYECKH OOOCHOBAHHOIO OTHOILUEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPELE;

obecrieurBaeT CHCTEeMYy OOECIICUCHHsSI 3HAHWW, KOTOpas BKJIOYaeT B CeOs:
OCHOBOIIOJIATAIONIUE MOHATHS (XMMHYCCKHH D3JIEMEHT, aToM, H30Tom, S-, P-, d-
ANIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM 00BEM,
BAJICHTHOCTb, D3JICKTPOOTPUIATEIBHOCTh, CTEICHb OKHUCICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsl , MOHHAs, METAJNINYECKas, BOJOPOJIHAS), KpUCTAIUIMYECKasl peliéTka,
BUJbl XUMHYECKOIO KJIHWMaTa, pPACTBOPEHUE, DIICKTPOJUTHI, HEIJIECKTPOJIHUTHI,
AJIEKTPOJUTHYECKAST ~ JUCCOIMAIMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
YMEPEHHOTO pEeXHUMa, XHMHYECKOE PABHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJIUTHYECKOU COLMaNIM3aluM, Iepuoanyeckuii 3akoH [[. M. Menpgeneesa,



3aKOH COXPAaHEHHUsI MacC BEILECTB, 3aKOH COXPAaHEHHUs M MPEBPALIEHUS SHEPIHH MpPU
peakuusx  peakuuil), 3aKOHOMEPHOCTH,  CHUMBOJIMYECKUH  SI3bIK  XUMUH,
MHUPOBO33PEHUYECKHE  3HAHUS, KOHCTUTYLIMOHHOCTb B  OCHOBE IIOHHUMAaHUS
IPUYUHHOCTU U CUCTEMHOCTH,

chOpPMHPOBAHHOCT, YMEHHU BBISBISCT XapaKTepHbIC TMPU3HAKU TOHATHMA,
COXpaHseT MX B3aUMOCBS3b, COOTBETCTBYIOIME IIOHATHS TIPU  ONMCAHUU
HEOPraHUYECKUX BEILIECTB U UX SBJICHUM;

chOpPMHUPOBAHHOCTh YMEHHMM HCIONB3YeT XUMUYECKYI0 CHUMBOJUKY IS
coctaBieHuss (OPMYJ BEIMIECTB W OCHOBHBIX TMPUYUH, CHCTEMATHYECKYIO
Homenknatypy (MIOITAK) u TpuBHalibHBIE Ha3BaHUSI OTACIBHBIX HEOPTaHUUYECKUX
BEIECTB (yrapHbIM Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, raméHasi W3BECTh, HeramiéHas
U3BECTh, MUTHEBAS CO/IA, UPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OIpe/Ie/IeHUs] BaJICHTHOCTH U CTEIIEHU OKHCIICHUS
AJIEMEHTOB B COCJIMHEHUSX YETBEPTHOIO COCTaBa, BUJA XHUMHYECKOM CBSI3H
(KoBaJIeHTHasi, WOHHAs, METaJUIMYeCcKas, BOJIOPOJIHAsI) B COCIUHCHUSX, THIA
KPUCTAJUTMYECKON PEIIETKA KOHKPETHBIX BEIIECTB (aTOMHAs, MOJICKYJIsIpHAs, MOHHAS,
MeTaJlJTn4YecKas), XapakTepa cpebl B BOJHBIX PacTBOpaX HEOPraHWMYECKHUX BEIIECTB.
COCITUHCHMS,

cOpPMHPOBAHHOCTh YMEHHUH COXpaHSET NPHHAMICKHOCTh HEOPTAaHMYCCKUX
BEIIECTB MO0 MX COCTaBY K OMPEICICHHOMY KJIacCy/TpymmaM COeIWHEHUH (TpOoCThIe
BEII[ECTBA — METAJUIBl M HEMETAJIbl, OKCHJbI, OCHOBAHMS, KHCJIOTHI, aM(OTEepHBIC
TUAPOKCHU/IBI, COJTH);

ChopMHpOBaHHOCT, YMEHUH pacCKpbhIBAET CMBICT IEPUOJUYECKOrO IpaBa
JI. 1. MennieneeBa W BBIBECTH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MIPOTHOCTHYECKYIO (PYHKITHIO;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
AJIEMEHTOB 3JeMeHTOB 1—4 mnepuonoB llepuoanueckoid CHUCTEMBI SJIEMEHTOB
. . MenneneeBa, HCHOJb3Ys] TOHATHS «S-, P-, O-2JEKTPOHHBIE OpOUTAIIHY,
«QHEPTreTUYECKUE YpPOBHU», OOBICHAS 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
AJIEMEHTAPHBIX AJIEMEHTOB U UX CBA3€W NO mepuojaMm u rpynnam llepuonnueckoit
CHUCTEMBI 3JIEMEHTApHBIX A51eMeHTOB 1. Y. Menneneena;



c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIINEe XUMUYECKHE
CBOWCTBA HEOPraHWYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IIOATBEPXKAATh
CYLIIECTBOBAHUE TI'E€HETUYECKOM CBSA3M MEXKJIY HEOPraHMYECKMMH BELIECTBAMU C
MOMOIIbIO COOTBETCTBYIOUIUX (PU3UYECKUX SIBJICHUN;

p33pa60TaHHBIC MCTOJbI OIIPCACIICHUA XUMHUYICCKOI'O COCTOSHUSA 110 Pa3JIMIHbIM
BOBHCﬁCTBHHM (KOJII/ILICCTBO H COCTaB pCarupyrommx BCHICCTB, TCIIJIOBOC
BOBHCﬁCTBHG, O6YCJIOBJICHHO€ CTCIICHBIO OKHUCJICHHUA JJICMCHTOB, O6paTI/IMOCTI>I-O,
Pa3INYHbIMHA KaTaJIH3aTOpaMI/I);

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ COCTAaBJIACT YPABHCHUA PA3JIMYHBIX THUIIOB, ITIOJIHBIC
n COKpaH_[éHHBIe YPaBHCHHUA HWOHHOI'O O6MCHa, yCIIOBUA CYHICCTBOBAHUA, IIPH
KOTOPLBIX 3TH COCTOAHMA UAYT A0 KOHIIA,

c(hOpPMHUPOBAHHOCTh yYMEHUM TIPOBEJCHUS HCCICIOBAHHM, ITOATBEPIKIAOITNX
KAUeCTBEHHBIH COCTAaB pA3IMUHBIX HEOPraHMYECKHUX BEIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PacTBOpax HEOPraHUYECKHUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh ~ YMEHHMH  pacKpbIBa€T  CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX METOJIOB ITyTEM COCTaBJICHUS OajaHca OajaHca STUX OAIAHCOB,;

c(hOpMUPOBAHHOCTh YMEHUM OOBSCHSET TUHAMUKY SKOHOMHYECKOTO COCTOSTHUS
OT pa3NuYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO pPaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHUX Bo3aelcTBull (mpuHiui Jle [larene);

chOpPMHPOBAHHOCTh yYMEHHH  XapaKTepu30BaTh XHUMHYECKHE MPOIIECCHI,
COTJIaCOBaHUE HA OCHOBE MPOMBIIIIICHHOTO TIOJIYICHHS CEPHOU KHUCIOTHI, aMMHAKH, a
Takke CPOPMUPOBAHHOCTH TNPEJCTABICHUNA 00 OONMX HAYYHBIX MPUHIUIAX MU
HKOJIOTUYECKUX MPOOIeMaxX XUMHUYECKOTO TIPOU3BO/ICTBA;

ChopmMupoBaHHOCTh YMEHHMI TPOBOJUT PACUETHI C WCIOJIH30BAHUEM TOHSITHIMA
«MaccoBasi J10Js BEUIECTBA B pPAacTBOpe», OOBEMHBIX OTHOIIEHWW Tra3za Mpu
XUMHUUYECKUX PEaKIUsiX, MacChl BelIeCTBAa WM O00beMa Tra3a IO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacChl WM O0OBEMa OJHOTO W3 BEMIECTB B (DU3HUUECKUX
BEII[ECTBAX, TEIUIOBOTO d(deKkTa Ha OCHOBE COXPAHEHHMsI MAacChl. BEIIECTBA,
MIPEBPALIEHUS U COXPAHEHHUE YHEPTUU;



c(hOpMHUPOBAHHOCTh YMEHUN COOJIOAET MpaBUiia UCIIOIH30BAHUS XUMHUYECKOM
nocyabl U JabopaTOpHOTO OOOpYAOBaHMUS, a TakXkKe IMpaBuja oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C DHEPrUYHBIMU pe3yJbTaTaMU JIA0OPATOPHBIX
XUMUYECKUX SKCIIEPUMEHTOB;

chOpPMHPOBAHHOCT, yYMEHUW IJIAHUPOBATh M  TPOBOJUTH  XUMHUUYCCKHMA
AKCIIEpUMEHT (pa3paboTka MepoKcHia, OOBSIBICHHOIO B pa3paboTKe KaTaau3aropa,
OTpEJICTICHHE PACTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA,
BIIUSIHUE PA3JIUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOIO COCTOSIHHS, COCTOSIHUE
MOHHOTO OOMEHA, KaueCTBEHHOE COCTOSIHUE CYJb(aT-, KapOOHAT- U XJIOPHUI-aHUOHOB,
Ha KaTHOH aMMHaKa, PEelIeHHe 3KCIEPUMEHTANbHBIX 3a/1ad 1Mo TemMaM «MeTtamiby u
«Hemeramnel») B COOTBETCTBUU C  OONICOPUHSATHIMUA  MPaBWIAMH  TEXHUKH
0€30MacHOCTH TPH UCIHOJIb30BAHUU HHEPreTUYECKUX BEUIECTB W J1aOOpaTOPHBIX
YCTAaHOBOK, pe3yJbTaThl XMMHUYECKOTO OJKCIepUMEeHTa B (QopMe 3ammceit
COOTBETCTBYIOIIUX BEIIECTB U (POPMYyIHMpPOBAHUS BBIBOJOB I OOOCHOBAHUS ITHX
pe3yibTaTOB;

C()OPMUPOBAHHOCTh ~YMEHMHM  TIIATEIBHO  AHAJIMU3UPOBATh  XUMHYECKYIO
uH(pOpMaIMIO, TMOJIYYaeMyK M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKalK, IHTepHET U ApyTHe);

c(hOpMHUPOBAHHOCTh YMEHUU COOJIOJAET MpaBUiia IKOJOTUYECKOTO JIHJIEPTO
MOBEJICHUS B OBITY U TPYAOBOM JEATEIIBHOCTH B IEJSX COXPAHEHHUS CBOETO 310POBbS
U OKpPY’KaoIIel MPUPOAHON Cpeiibl, OCO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBBIC
OpraHU3MBbI OMPEJICIICHHBIX BEIIECTB, MOHUMAas cMbici nokazarens [1JIK, noscuats Ha
IpUMepax METOJIbl PYKOBOJCTBA M MPENOTBpaIllaTh UX BPEIHOE BO3JCHCTBUE HA
OpraHu3M YEJIOBEKa;

JUJIA O6yLIaIOHII/IXC$I C OI'PaHUYCHHBIMH BO3MOKXHOCTAMH 3I0POBbA: YMCHHUC
MNPUMCHATh 3HAHHA 00 OCHOBHBIX AOCTYIIHBIX MCTOJaX ITO3HAHHUS MATCPHUAJIBHBIX W
OKOJIOTHYCCKUX aCIICKTOB,

JUTSL CIIETIBIX M CA0O0BUIANINX YUYAIIUXCS: HAYYUThCS HCTOIB30BaTh pelibe(HO-
TOYEUHYIO cUcTeMy, 00o3HaueHHyto JI. bpaitist 3anuceiBaeT hopmyiy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HasBanue paszzienoB u TeM nporpaMmbl KonuuecTtBo yacoB OnextpoHHbIe (ITU(POBHIEC)
n/m Beero||Konrponsusie| [Ipaktideckue|| 00Pa30BaTeIbHbIEC PECYpChl
paboThI paboThI
Pazgea 1. Teoperuyeckue 0CHOBBI OPraHU4YeCKONH XUMHH
1.1 |IIpenmer opranudeckoit xumuu. Teopus A. M. 3
bytneposa
Hroro no pazaemny 3
Paszpnes 2. Yruaesoaopoanbl
2.1 |[IpenenpHbIe YIIeBOAOPO b — aJKAHBI 3
2.2 |HempenenbHbIE yTII€BOIOPOIBI: aJTKCHBI, 1
AJIKaTUEHBI, aJIKUHBI.
2.3 |ApomMaruyeckue yrieBoaopOIbI 2
2.4 |[IIpuponHble UCTOYHUKH YTIIEBOJIOPOJIOB U UX 1
nepepaboTka
2.5 | YrneBogoposl KOHTpOJbHAs padoTa 1 1 1
Uroro no pazneny 13

Paznen 3. Kucaopojacoaep:xkamue opranHn4ecKue coeTuHeHust




Ne HazBanue pa3aenoB v TeM IPOrpaMMBI KonmuecTBo yacos DneKTpoHHBIE (IUPPOBHIC)
/1 Bcero|Koutponsubie|[Ipaktuueckue 00pa3oBaTeIbHbIC PECYPCHI
paboThI paboTHI
3.1 |Crouptsl. eHon 3
3.2 ||Ampaeruasl. KapboHoBbie KuciaoTel. CloKHbIE 1
3(upbI
3.3 |[YriaeBoasl 3
3.4. |Kucnopopacoaepkaiye CoeTMHCHMS 1
KoHntposnbHas pabora 2
Hroro mo pazmemny 13
Paznen 4. A3oTcoaep:kamnue opranniecKue coeIuHeHus!
4.1 ||AMunbl. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Paspnes S. BeicokoMoJIeKyJIAPHBbIE COeIMHEHUS
5.1 |[Imactmaccel. Kayuyku. Bomokna 1
5.2 |HtoroBas KOHTpoJibHAas paboTa 1 1
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB TIO 34 3 2

I[TPOI'PAMME




11 KJTACC

No
/o

Hassanue pa3nenoB u TeM IporpaMmsl

KomuyecTBO yacos

Bcero

KontponrsHbie
paboThI

IIpakTueckue
paboThI

DNEeKTPOHHbBIE
(unpossie)
o0pa3oBaTeNbHbIC

pecypchl

Paznen 1. Teopernueckne 0CHOBbI XUMHUM

1.1

Crpoenne aroMoB. [leproanueckuil 3aK0H U
[lepnogmueckas cucrema no anemenram /1. M.
Menneneesa

1.2

Crpoenue BemecTBa. MHOrooOpasue BEUIECTB

1.3

XUMHUUYECKHUE TTPOLECCHI

Uroro no pazneny

13

Paznen 2. Heopranuyeckasi XumMusi

2.1

MeTanmel

2.2

Hemeramsl

2.3

CBs3b HCOPraHNM4YCCKHUX U OPraHN4YCCKUX BCIICCTB

Hroro no pazneny

17

Pasznen 3. Xumud v :;Ku3Hb

3.1

XUMUS U )KU3HD

3.2.

Hrorosast koHTposibHAs paboTa 1o oO1el u
HEOPraHUYE€CKOW XUMUU




Ne Ha3Banue paszziesoB u TeM nporpaMmbl KonuyecTtBo yacon DONeKTpOHHbBIE
n/n Beero| KontponbHsie | [Ipaktrueckue (mupposere)
paBoTHI paboTHI 00pa3oBaTeNILHBIE
pecypcsl
Wroro no pazneny 4
OBULIEE KOJIMYECTBO YACOB 110 ITPOTPAMME || 34 4 3
INOYPOUYHOE IIVIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KosmmuecTBo yacos Hara DOnexkTpoHHbIC TU(PPOBBIE
n/m Beero| Konrposbhbie | [Tpaktuueckue | A3YdeHHS o0pa3oBaTeNbHBIE PECYPCHI
paboTHhI paboThI
1 |IIpenMeTr opraHUYECKON XUMHH, €€ 1
COCTaB, pa3BUTHE U 3HAYCHUE
2 |[Teopus mpoBeneHus pe3yiabTaToB A. 1 bubnuoteka
M. bytnepoBa, ee OCHOBHbIE LIOK https://myschool.edu.ru/
MOJIOKEHUS
3 |[IpencraBieHue o KinaccuuKammu 1
BewecTB. Homenknarypa
(cucteMaTuveckas) U TPUBHAILHBIC
HA3BaHMS YKa3aHHBIX BEIIECTB




Ne Tema ypoxka KonmuecTBo yacos Hara DJeKTpOHHBIC TU(POBHIS

/Tt Beero| Kontponshsie || [Tpaktiueckue | A3YICHHA 00pa3zoBaTeIbHbBIE PECYPCHI

paboThI paboThI

4 |AnkaHBI: COCTaB U CTPOCHUE, 1 bubnmoreka
TOMOJIOTHYCCKHUH PST IOK https://myschool.edu.ru/

5 |MeraH u 3TaH — TpoOCTEHIINE 1 bubimoreka
MIPEICTABUTCIIN aJIKAHOB IHOK https://myschool.edu.ru/

6 ||AJIKeHBI: COCTaB U CTpOEHHE, CBOMCTRA || 1 bubnuotexa

LIOK https://myschool.edu.ru/

[ ||[9TuieH ¥ nponuieH — MNpOCTEHIINe 1 bubmuoTteka
MIPEACTABUTEIIN aJIKCHOB XUMUYCCKUE IHOK https://myschool.edu.ru/
CBOMCTBA U OCHOBHBIE CITOCOOBI
MOJTYYCHUS

8 |IIpakTuyeckas padora Ne 1. 1 1 bubnuoreka
«ITomy4eHne STUIICHBI U U3YYCHHUE €T0 LIOK https://myschool.edu.ru/
CBOWCTBa»

9 |Ankanuensl. byraguen-1,3 u 1 bubanoreka
metwiOyTaaueH-1,3. Xumudyeckne LIOK https://myschool.edu.ru/
ceoiictea [lonyuenue n3
CHHTETUYECKOTO KaydyKa pPEe3HHBI

10 |ATKHUHBI: COCTaB U OCOOEHHOCTH 1 bubnuoteka

Harpy3ku, TOMOJIOTUYECKUH PSIA.
ALleTHIIEH — IIPOCTENIINI
[IPEICTaBUTEIb AJIKWHOB XUMUYECKUE

LIOK https://myschool.edu.ru/




No Tema ypoxka KonuyectBo yacoB Hata DnexkTpoHHbIEC U(PPOBBIE
/Tt Beero| Kontponshsie || [Tpaktiueckue | A3YICHHA 00pa3zoBaTeIbHbBIE PECYPCHI
paboThI paboThI
CBOMCTBA U MOJIyYCHHE
11 |BeruncneHus o ypaBHEHHUIO 1 bubnnoreka
XUMUYCCKUX PEaKIuit IOK https://myschool.edu.ru/
12 |Apensl: 6eH301 U TOTyOJ. TOKCHYIHBIE 1 bubmuoTteka
apeHbl XUMUYECKHE CBOMCTBA U IHOK https://myschool.edu.ru/
OCHOBHBIE CITOCOOBI MOTYYEHUS
13 |['enetnyeckas CBS3b MEKIY 1 bubmuoTteka
pa3IMYHBIMH KJIACCaMH YTJIEBOIOPOJIOB IHOK https://myschool.edu.ru/
14 |IIpupoaHbIe HCTOYHUKH 1 bubnuoteka
YTJIIEBOAOPOIOB: IPUPOIHBIN T'a3 U LIOK https://myschool.edu.ru/
MOMYyTHbIE HEPTAHBIE ra3bl, HEPYTh U
MPOJIYKTHI €€ nmepepadboTKH.
15 |[IpupoaHbIe HCTOYHUKH 1 bubnuotexa
YIIIEBOAOPOOB: IPUPOIHBIN ra3 u [IOK https://myschool.edu.ru/
MOMyTHbIE HEPTAHbIE ra3bl, HEPTh U
MPOJIYKTHI €€ nepepaboTKH.
16 |KouTposbHas paboTa 1o pasueny 1 1
«YTIeBOAOPOABI
17 |ITpeaenbHBIE OTHOATOMHBIE CITUPTHI: 1 bubnmoreka




Ne Tema ypoxka KonmuecTBo yacos Hara DJeKTpOHHBIC TU(POBHIS
/Tt Beero| Kontponshsie || [Tpaktiueckue | A3YICHHA 00pa3zoBaTeIbHbBIE PECYPCHI
paboThI paboThI
METaHoJ 1 dTaHoJ. HomeHkmarypa LIOK https://myschool.edu.ru/
MU30MEpUs, IOTyUYeHUE U XUMUICCKHEC
CBOWCTBA
18 |MHOroaroMHble CUPTHI: 1 bubnuotexa
STUJICHTJIUKOJIb U TJIUICPHH. IHOK https://myschool.edu.ru/
Homenknartypa n3omepus, moJiydeHue
Y XMMUYECKUE CBOMCTBA
19 ||®enon: cTpoeHue MOJIEKYI, 1 bubnuotexa
bu3HYeCKre U XUMUIECKUE CBOWCTBA, HOK https://myschool.edu.ru/
MpUMEHEHNE.
20 ||[Anpnmeruasr: popMambaeTus u 1 bubanoreka
areranpaerua. Anerod Homenkiarypa IHOK https://myschool.edu.ru/
HU30MEpHs, TIOyICHHE U XUMUICCKUE
CBOKCTBA
21 (OmHOOCHOBHBIE TIPEICIBbHBIC 1 bubnuoreka
KapOOHOBBIC KUCJIOTHI: MypaBbHHAS U [IOK https://myschool.edu.ru/
ykcycHasi. Homenknarypa nsomepus,
MOJIyYeHUE ¥ XUMUYECKHE CBOMCTBA
22 |[ITpaktuueckas padbora Ne 2. «CBoiictBa|| 1 1
pPacTBOpPa YKCYCHOM KHUCTIOTHI»
23 |[CteapuHOBas U OJICMHOBAS KUCIOTHI, 1 bubmmoreka




Ne Tema ypoxka KonmuecTBo yacos Hara DJeKTpOHHBIC TU(POBHIS
/Tt Beero| Kontponshsie || [Tpaktiueckue | A3YICHHA 00pa3zoBaTeIbHbBIE PECYPCHI
paboThI paboThI
KaK TPEJICTABUTEIIN BBICIIIHX IOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT.
24 |MbLia Kak BbICIIask COJTbh KapOOHOBBIX 1 bubimoreka
KHCJIOT, X MOIOIIEE ICHCTBUE LIOK https://myschool.edu.ru/
25 ||CnoxxHbIE 23UPHI KaK IPOU3BOTHBIE 1 bubmoreka
KapOOHOBBIX KUCIOT. [ maponms LIOK https://myschool.edu.ru/
CJIOKHBIX 3(hUpPOB
26 (XKupsl: runponu3, npuMeHeHue, 1 bubmuoTteka
OuoJIOTNYeCKast POJTb CHIIBI. [IOK https://myschool.edu.ru/
27 |[YrieBojapl: cocTaB, KilaccupuKarms. 1 bubmmoreka
Bakuefime nmpencTaBuTeNH: TIIF0K03a, IHOK https://myschool.edu.ru/
dbpykTO3a, caxaposa.
28 |[Kpaxmau u 11euitoio3a Kak npupoaasie|| 1 bubnuotexa
TIOJIMIMEPBI [IOK https://myschool.edu.ru/
29 |[KonTponpHas paboTa 1mo pa3aery 1 1
«Kucnopoacoaepkaiiue opraHu9IecKue
COCIUHCHUSD
30 |AMUHBI: METUJIAMHUH M AaHUJIUH. 1 buGmmoreka




Ne Tema ypoxka KonmuecTBo yacos Hara DJeKTpOHHBIC TU(POBHIS
/Tt Beero| Kontponshsie || [Tpaktiueckue | A3YICHHA 00pa3zoBaTeIbHbBIE PECYPCHI
paboThI paboThI
LHOK https://myschool.edu.ru/
31 | AMMHOKHCTIOTHI KaK aM(pOTEpHBIE 1 bubmuoTteka
OpPraHWYECKUE COCTUHCHMS, X HOK https://myschool.edu.ru/
Oounonornyeckoe 3HaueHue. llentuapt
Homenkinartypa n3omepus, mojiy4eHue
U XUMHUYECKHUE CBOMCTBA
32 ||benku xKak HATypaibHbBIE 1 bubmuoTteka
BBICOKOMOJICKYJISIPHBIE COSTMHCHHSI LIOK https://myschool.edu.ru/
33 ||OCHOBHBIC MTOHATHS XUMUHU 1 bubnuoreka
BBICOKOMOJICKYJISIPHBIX COCIMHEHHIA [IOK https://myschool.edu.ru/
OcCHOBHBIC METOJIbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTMHCHUM.
[limactmaccel, KayqyyKkH, BOJIOKHA
34 ||UtoroBas KOHTpOJIbHAS paboTa Mo 1 1
Opranndecko XUuMuu
OBIIEE KOJIMYECTBO YACOB I1O 34 3 2

[TPOI'PAMME




11 KJTACC

Ne Tema ypoka KosnuecTBo yacos Jarta DJeKTpoHHBIE U(POBHIE
/11 Beero|Koutposnsubie|[Ipaxtuueckne|A3YIEHHA oOpa3oBaTeIbHBIE PECYpPChI
paboThI paboThI
1 (Xumuyeckuii aeMeHT. ATOM. 1
DJnekTpoHHas 00pabOTKa aTOMOB
2 |[Ilepuopuueckuii 3aK0H 1 1 bubmoreka
[lepnomuieckas cucreMa 1o LIOK https://myschool.edu.ru/
anemenTaM 1. . MenaeneeBa, nx
CBSI3b C COBPEMEHHOM TEOPUEU
aTOMOB
3 ||3aKOHOMEPHOCTH NU3MCHECHUS 1 bubmmoreka
CBOWCTB JIEMEHTAPHBIX DJIEMEHTOB LIOK https://myschool.edu.ru/
Y UX COCIMHEHUH IO TpyIIaM U
nepuoaam. 3HaUCHUE
MEPUOANYECKOTO MpaBa U CUCTEMBI
3JIeMEHTOB nutanus /.M.
MenzeneeBa B HAyKe O pa3BUTHU
4 |CtpoeHue BeliecTBa. XMMHUUYECKAs 1 bubanoreka

CBSI3b, €€ BUJIbI; MEXaHNU3MBI
00pa30BaHUsI KOBAJIGHTHOM CBSI3H.
Bonopoanas cBsi3p

LIOK https://myschool.edu.ru/




No Tema ypoxka KonmuecTBo yacos Jlara DJeKTpOHHBIC TU(POBHIS
/11 Beero|Kontposnsubie|[Tpaxtuueckne|H3yIeHH oOpa3oBaTeIbHBIE PECYpPChI
paboThI paboTHI
5 ||BaneHTHOCTS. 1 bubnuortexa
DNEKTPOOTPUIIATEIEHOCTD. LIOK https://myschool.edu.ru/
Crenens okucieHus. Bemecrsa
MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO BEIICCTB
6 |[IpemnoxeHue o qUCIEPCHBIX 1 bubnuorexa
oOcyxaeHusx. VIcTHHHBIC 1 IHOK https://myschool.edu.ru/
KOJUTOUIHBIC PacTBOPHI. MaccoBast
JI0JIS1 BEIIECTBA B PACTBOPE
7 |Knaccudukauus 1 HOMEHKIIaTypa 1 bubnuoteka
HEOPTraHUYECKUX COCTUHCHU. LIOK https://myschool.edu.ru/
['eHeTnueckas cBs3b
HEOPTaHUYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB
8 |[Kmaccudukaims OCHOBHOTO 1 bubnuoreka

UHTPEIMEeHTa B HEOPTaHUYECKOU U
OpraHUYeCcKO XUMUU. 3aKOH
COXpPAaHEHHUS MAaCCOBBIX BEILIECTB;
3aKOH COXpaHEHUs U
npeo0pa3zoBaHusl SHEPTUU TIPU
JTUHAMHYECKHUX PEaKIIHIsIX

LIOK https://myschool.edu.ru/




Ne Tema ypoka KomndecTBo yacoB JlaTa DeKTpOHHBIC TU(PPOBBIC
paboThI paboTHI

9 ||Cxopoctb uzmenenus. O6parumoie | 1 bubnuoreka
COCTOSIHHSI. XMMHYECKOE LIOK https://myschool.edu.ru/
paBHOBECHE

10 |[Tpaktuueckast pabora Ne 1. 1 1
«BnusHue pa3andyHbIX (PaKTOpPOB HA
CKOPOCTbh XUMHUYECKOTO PEXKUMAY

11 |9nexTponuTHdecKas aucconmanys. | 1 bubmoreka
[TpenioskeHue 0 BOAOPOTHOM LIOK https://myschool.edu.ru/
unaukarope (pH). Peakuun
HOHHOTO 0OMeHa. ['maponus
TIOJTYYCHHBIX M HCOPTAaHMIECKUX
BCIIECTB

12 (OxucauTenbHO- 1 bubmmoreka
BOCCTAHOBHUTEILHBIE COCTOSIHHUSI. IHOK https://myschool.edu.ru/
[IpensioxxeHune mo AMEKTPOIU3Y
pPacTBOPOB U PACTBOPOB COJIU

13 |KoHTposbHas paboTa 1o paszaeny 1 1
«TeopeTndeckue OCHOBBI XHMUI

14 |[MeTamnmnbl, UX MOJIOKCHUE B 1 bubmmoreka

[Tepunoauueckoit cucreme
snemenToB J[. 1. MenaeneeBa u

LIOK https://myschool.edu.ru/




Ne Tema ypoka KommuecTBo yacos Jlata DeKTpOHHBIC IU(PPOBBIC
paboThI paboTHI

0COOCHHOCTH TBEPAOCTH aTOMOB.
OO6mue ¢pusnyeckre CBONCTBA
METaJJIOB

15 ||CruraBel METaIOB. 1 bubanoreka
DNEKTPOXUMHUICCKHNA PSJT LIOK https://myschool.edu.ru/
HaIpPsHKCHHBIX METAIITIOB

16 |Xumuyeckue cBoiicTBa 1 bubanoreka
OpPTaHWYECKUX METaJUIOB (HATPHiA, LIOK https://myschool.edu.ru/
KaJIni, KaJlblMi, MarHuu,
ATIOMUHUIN) U UX COCTUHCHUM.

17 |(Xumuueckue cBoicTBa Xpoma, 1 bubnuoteka
MEIM UHKA, KeIe3a U UX IHOK https://myschool.edu.ru/
COE€INHECHUN

18 |[IpakTrueckast pabora Ne 2. 1 1
«Pernrenne SKCIEpUMEHTATBHBIX
3a7a4 1o TeMe «MeTallIb»y

19 (KontpomarsHas paboTa 1o Teme 1 1
«MeTajuib

20 |HemeTamnbl, UX MOJIOKEHUE B 1 bubmmoreka

[Teproanueckoi cucreme
sanemenToB . 1. MenneneeBa u

LIOK https://myschool.edu.ru/




No Tema ypoka KonnuectBo yacoB JlaTa DeKTpOHHBIC TU(PPOBBIC
paboThI paboTHI

0COOCHHOCTH HANPSHKCHUSI aTOMOB
21 |du3nyueckue CBOMCTBA 1 bubmmoreka

HEMETAIJIOB. AJUTOTPOTIHSI LIOK https://myschool.edu.ru/

HEMETaJUIOB (Ha OCHOBE

KHCJIOpOo/a, cephl, hochopa u

KHUCIIOPO/Ia)
22 |XuMHYECKHE CBOMCTBA TraJIOTCHOB, 1 bubmmoreka

CepBI U UX COCAUHCHUI LIOK https://myschool.edu.ru/
23 | XuMuuecKre CBOMCTBA a30Ta, 1 bubmmoteka

docdopa 1 ux coeTuHESHUN LIOK https://myschool.edu.ru/
24 | Xumudeckue CBOMCTBA, KpeMHus 1 | 1 bubnuoteka

UX COETMHEHUS IHOK https://myschool.edu.ru/
25 |[Ipumenenue TBepAbIX HeMeTaOB | 1 bubnuoteka

U UX COEIUHEHHI. IIOK https://myschool.edu.ru/
26 |O0001IEeHNE U cCUCTEMATH3 AN 1 bubmmoreka

3HaHUU 1o TeMe «Hemerab.
Brruucnenns no ypaBHEeHUsAM
BETPOBOM U TEPMOXUMUYECKON

LIOK https://myschool.edu.ru/




No Tema ypoxka KonmuecTBo yacos Jlara DJeKTpOHHBIC TU(POBHIS
paboThI paboTHI
pacyE€ToB
27 |[IpaxTrueckas padorta Ne 3. 1 1
«Pemenne 3KCIepUMEHTaTbHBIX
3amad o teme «Hemeramibm»
28 |KontpoibHas pabota 1o Teme 1 1
«Metaiutb»
29 |Heoprannueckuie u OpraHUIECKHe 1 bubmoreka
KHCIIOTHI. Heoprannueckue u LIOK https://myschool.edu.ru/
OpraHUYeCKHUEe OCHOBBI
30 |AMdoTepHbIE HEOPTaHUYECKHUE U 1 bubnuoteka
OpraHUYEeCKUE COCTUHCHHUS. LIOK https://myschool.edu.ru/
['eneTnueckas cBs3b
HEOPTaHWYECKUX U BEIIECTB
31 |Pons XxMHUM B DHEPTETHKE, 1 bubnuoteka
SHEPIreTUYECKOM U MHUIIEBOM LIOK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTHH HAYKH
32 |IIpencraBnenue 06 oOmuUx 1 bu6moreka

HAyYHBIX MPUHIIATIAX TOTYICHUS
TTPOMBITIUICHHBIX IMPOMBIIIIJICHHBIX
BEILIECTB

LIOK https://myschool.edu.ru/




No Tema ypoxka KonmuecTBo yacos Jlara DJeKTpOHHBIC TU(POBHIS
/11 Beero|Kontposnsubie|[Tpaxtuueckne|H3yIeHH oOpa3oBaTeIbHBIE PECYpPChI
paboThI paboTHI
33 |UenoBek B MUpE BEIIECTB U 1 bubmmoreka
MaTeprajIoB. XUMUS U 310POBHE LIOK https://myschool.edu.ru/
qeII0BeKa
34 |UroroBast KOHTpOJIbHAs paboTa Mo 1 1
o0111e#t 1 HeOPraHMYECKOW XUMUU
3a kypc 11 kiacca
OBIIEE KOJIMYECTBO HACOBTIIO | 34 4 3

I[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

1.Pym3utuc I'.E. Xumus. Opranuueckas xumusa 10 kmacc: y4eOHMK ISt
o0mreo0pa3oBaTeNbHBIX yupexaeHuid: 0a3zoBeiii ypoBeHb / [.E. Pymsuruc, O.I.
®enpaman — 14-e uznanue — M.: [Ipocsenienue

2. Pymsutuc T'.E. Xwummsa. Opranndeckas xumus 11 kiacc: y4eOHHMK Juis
o0mreo0pa3oBaTeNbHBIX yupexaeHuid: 0a3zoBeiii ypoBeHb / [.E. Pymsuruc, O.I.
®denpaman — 14-e uznanue — M.: [Ipocserienue

METOAUYECKHUE MATEPHAJIbBI U1 YYUTEJIA

1. Jopouskun B.H. Xumusa. EI'D. Pazgen «Opranmueckas xumusi». 10-11 xmacc.
TpenupoBounas TeTpanb. 3aganus u pemenus. U3natensctBo: Jlernon. 2018 rog.

2. lopouskra B.H. Xwmmsa. EI'D. Pasmen «Oo6mas xwumums». 10-11 xmacc.
TpenupoBounas TeTpanb. 3aganus u pemenus. U3natensctBo: Jlernon. 2018 rog.

1. Pa6oB M.A. COopHuk 3anay, ynpaxxHeHud u tectoB 1o xumuu 10-11 kmaccer. K
yueonuky I'.E. Pymsuruca, ®@.I'. ®enpamana «Xumusa. 10 kmacey, «Xummsa. 11
kiacey. @I'OC. UsnarensctBo: Dx3amen. 2018 rog.

2. lopoubkua B.H. Xumus. EI'D. 10-11 kmacc. TemaTudeckuii TpEeHUHT. 3aJaHus
0a30BOTO M MOBBIIIIEHHOTO YpOBHEH cioxHOCTH. M3aarenbcTBo: Jlernon. 2018 rog.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubaroreka I{OK https://myschool.edu.ru/

1. http://www.chemnet.ru T'azera «Xumusi» u caiit Mg yanrens «5 uay Ha
YPOK XUMHI»

2. http://nim.1september.ru Enunas xomiekuus [IOP: IIpeameTHast KoIeKIusS
«XuMusD»

3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO

nopTana
4. http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukGepoBoii
http://www alhimik.ru Bcepoccuiickast oMMIHajia MKOJIbHUKOB M0 XUMHH

o1

6. http://chem.rusolymp.ru Opranundeckas XUMUsL: SICKTPOHHBIA YICOHHK JIJISt

CpPEIHEH LIKOJIbI



0

http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: JIEKTPOHHBINA YICOHUK
http://www hemi.nsu.ru  OTKpBITBIHA KOIEIHK: XUMHUS
http://www.chemistry.ru JucraHipoHHas OJUMIIHA/A 110 XUMHUH:
TEJIEKOMMYHUKALMOHHBIA 00pa30BaTENbHBIN MPOCKT




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 305635189186826168010400438383193104950455390142
Bnageneuy Mposoposa Eneda AHaTonbeBHa

OeicTevTened C 03.04.2024 no 03.04.2025



http://www.tcpdf.org

		2024-09-20T14:54:15+0500




