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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanmbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparibHOM 00pa30BaTENbHONW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBineHHbIX B DeAepallbHOM  TOCYJAapCTBEHHOM
oOpazoBarensHOoM ctangapTe COO, ¢ yuétom KoHuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamusax Poccuiickoit deaepariumy,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, U OCHOBHBIX TOJIOXKEHHIMA
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa ao 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeamera «Xumush» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuentyanbHble nonoxkenuds GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, I0JIy4aeMOe BBIITY CKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TPUPOJIHON cpenae. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « XUMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAEIEHBI B IPOrpaMMe IO XHUMHH C
y4€ToM crneun(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LIEJIEH U MPUHLHUIIOB,
XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poJib B
COBPEMEHHOW IMBMIIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIICHHUS, B
CO3JJaHUE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KarolleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (hopMHUpYyeTcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIIOBUEM YCIIEIIHOTO
TpyJla W >KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJiCHA HAa pEUICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHUECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHsS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUUN MO HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYEeHUI0 YydeOHOro marepuajga U OO0yCIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YypoBHSIX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHuyeCcKHX
COCIMHEHUW, a TakkKe Ha YpPOBHE CTEPEOXUMHYECKUX M  DBJIEKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHuH BeriecTB. CBefeHus 00 H3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYyYarOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHbIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lox HOBBIM yriaOM 3peHHUss B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUS
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMUSD» O00yYaromuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0ToIHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
collep KaHus, UMEIOIMMMH KYJBTYPOJOTUUECKHA W TPUKIAAHOW XapakTep. ITh
3HAHHS CIOCOOCTBYIOT TIOHMMAHHWIO B3aMMOCBSI3M XMMUU C APYTUMHU HayKaMH,
PacKphIBaIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUI XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICITHBATH MH(POPMAITHIO ¥ IPUMEHSATH €€ /IS IOTIOTHEHUS 3HAHUH,
pelIeHus] THTEIUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a1a4. B
IEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y OOYJAIOIINXCS MUPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KaK: MaTepUalibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTABOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYMM MEXKIy HOBBIMU (haKTaMHd M TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX TpoOIeM, a
Takke MpoOeM COepeKEHUS YHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS MW COLMATU3AIMH
OoOydJaronmxcss MPUHITHIE MPOTPaMMON IO XHUMHUHU TOJXOJbI K OIPEACIICHUIO
CONepKaHUSI H TIOCTPOSHHUS TIpeAMeTa MPeayCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE cpeHero odiero oopa3oBaHus, IPH OTPEICICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YCHHS MpeaMeTa HalpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCA (HOPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON
NESATETLHOCTH 4YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K OINPEACIICHUIO LIEJEHd W3y4EeHUs
MIpEeIMETA SIBIISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMHM LEJISAMH W3YYEHHUS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHMe CHCTEMBl XUMHUYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH nX
Pa3BUTHS U CTAaHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHNS YMEHUM
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOAE, B IPAKTUYECKON U TOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKa LeJed U 3aa4 U3y4eHHUs
IpeIMETa B IPOrpaMMe 10 XUMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU IMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPEnoAaBaHUM XUMHUH B OOJIBIIECH CTENEHU OTAAETCS MPEANOUYTEHUE IPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHON OpraHu3aliy, BIIAJCIONIEr0 HE Ha0OpOM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUS 3HAHUN U IPUMEHEHUS UX B PEANbHON KU3HU IS PELLICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IpU U3yYE€HUHU NIpeIMETa « XUMUS JOMUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

ajanTtanus 00yJaromMxcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CB3AHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dbopMupoBaHHe y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHUS OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWW XHMHH, & TaKXKe JUIsl OLEHKH C IO3MIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTHH I TMOMCKAa M aHaJn3a Y4eOHOU u
HAYYHO-TTOMYJISIPHON HHPOPMAIH XUMHUIECKOTO COJIePIKAHNUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONMINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INMpH IUIAHUPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEperxHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

BocnurarenbHbli NOTEHIMAI MPEIMETA «XUMHUS) PEATU3YETCS Yepes:

*IIPUBJICUCHUE BHUMAHUS 00YUYaOIIUXCS K IIEHHOCTHOMY aCTEeKTy U3y4aeMbIX
Ha ypOKax SBJICHU, OPTaHU3AINI0 UX PAOOTHI C MOTydyaeMOl Ha YPOKE COLUATBLHO
3HaUMMOW WHGOpMANMEe — WHUIMUPOBAHHE €€ OOCYXICHHS, BBICKA3bIBAHUS
OOyJaronMMHUCsI CBOET0 MHEHHS II0 €€ TOBOMY, BBIPAOOTKHM CBOETO K HEH
OTHOIICHMUS;

*ICMOHCTPAIIMIO O0YYarOIIMMCS TPUMEPOB OTBETCTBEHHOI'O, T'PAXKIaHCKOTO
MOBEJICHMS, TIPOSIBJICHUSI YEIIOBEKOIIOOMS M JOOPOCEPACYHOCTH, Yepe3 Ioa00p
COOTBETCTBYIOIIMX TEKCTOB JUIsl YTCHHWS, 3aaad IS peIIeHUs, TPOOJIEMHBIX
cUTyanui Jyisi 00CyKJIeHUsI B KJ1acce;

*IIPUMEHEHUE Ha YPOKaX WHTEPAKTUBHBIX (OPM PabOThI C 00YyUJaIOUTUMUCS:
WHTEJUICKTYaIbHBIX ~ UTpP, CTUMYJHPYIONIUX IMO3HABATEIbHYIO  MOTHBAIIMIO
oOydJaronmxcs; TUAAKTHYECKOTO TeaTpa, TAe TOJyYeHHbIE Ha YpOKE 3HaHMUS
OOBITPHIBAIOTCS B TEATPAIBHBIX TIOCTAHOBKAaX;, JHCKYCCHH, KOTOpBIC MarOT
0Oy4JaronMMcsi BO3MOXKHOCTh TPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO
JMasora; TpynmnoBo padoThl WM pabOTHl B Mapax, KOTOPbIE y4aT 00ydYaroImuxcs
KOMaHJTHOH paboTe U B3aUMOJACUCTBUIO C APYTHUMHU 00yYarOIIUMHUCS;

*UHUIIMAPOBAHUE W  MOJJICPKKY  HCCIICIOBATCIbCKOW  JCATEIHHOCTH
oOydJaronmmxcs B paMKax pealu3allid WMH WHIWBUAYAJIbHBIX W TPYIITOBBIX
MCCJIEIOBATEILCKUX MTPOCKTOB, YTO JACT 00YUYAIOIMIUMCS BO3MOXKHOCTh IPUOOpeCcTH
HAaBBIK  CaMOCTOSITEJIBHOTO  PEIICHUS  TEOPETUYECKOM  MpoOJieMbl, HaBBIK
reHepupoBaHuss M OGOPMIICHUS COOCTBEHHBIX WJIEH, HABBIK YBaKUTEIHLHOTO
OTHONICHUS K Yy>KUM HJIesM, 0()OPMIICHHBIM B paboTax IPyTrHuX HCCIEI0BaTECH,



HABBIK IMyOJIMYHOTO BBICTYIUICHUS TIepe]] ayJIuTOPHUEH, apryMEHTHPOBAHUS U
OTCTaWBaHUS CBOCH TOUYKH 3PCHHUSI.

B yuebHoM mmaHe cpemHero oOImero oOpa3oBaHUS MPEaMET «XUMUSD)
©a30BOr0 ypOBHS BXOAWT B COCTaB MpEeIMETHON 001acTh «EcTecTBeHHO-HayUYHBIC
IPEIMETHD».

OO01Iee unco 9acoB, OTBEAEHHBIX JIJIS M3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpenHero obmero oopazoBanusi, cocTaniseT 68 yacon: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kitacce — 34 gaca (1 gac B Heneio).



COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'"AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHuM4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYeCKas CBA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccUpuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHWYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENEN KIACCOB OPIraHMYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 IMPEBPALIECHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMeIleHusT M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUICH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIIEH
— TpPOCTEHIIMKA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3NYECKHEe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHHsS U HUTPOBAHUSA), NTOJIyUYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepabOoTKu HEPTH:
MEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUil), mupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuieKuu «Hep Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaIOT€HONPOU3BOAHBIX,
MPOBEJICHUE MPAKTUYECKON PabOThI: MOMyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranu4ecKue coeMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBs3U MEXAy
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIHALEPUH: CTPOEHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crUpThI). JleiicTBUe Ha
opraHu3M 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHol: CTpOCHUE MOJEKYJbl, (U3MYECKHME U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpnernnpl U kemouvl.  DOpMANBIAETHJ, ALETAIBACTHA:  CTPOEHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyUYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpEAeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbHHasA U YKCYCHAs
KHCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCTIOT, Peakius dTepuukaiuu), noayueHue u npumenenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENH BBICIIMNX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKanus  yrieBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMUYECKUE CBOWCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBienue,
Opo’KEeHHE TITIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHNE, OMOJIOTHIECKast POJIb.
dotocunHTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJAECHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
MIPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpa YKCYCHON KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienydss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMy MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCcKUe COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aMm(OTepHbIE OpraHnYecKkue coeuHeHns. Gu3ndyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATypallvsl, KAYECTBEHHBIC PEaKI[MU Ha OCITKHU.

DKCIEpUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIsi OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W MX IIPEBpaIlCHUM:
O3HaKOMJICHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TMOHSTUW, TaK W TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU [JII OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, THIOTE3A,
3aKOH, TEOpHsi, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0IEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@usuka: Mmarepus, DJHEPIrUs, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKHU, YIJIEBOIbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHOonorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUHMOHAIBLHOIO IHUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPenapaTsl, MaTEpPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKHM dneMeHT. AToMm. Sapo aroma, H30TONBL. JIEKTPOHHAs
00o0Ji0uKa. DHEpPreTuueckrue ypoBHH, MOJAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO OpOHUTasIM B aromax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnonnueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuOaWYECcKOro 3akoHa M llepumomnueckoil cuctembl
xuMmuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHMHYECKHX D3JIEMEHTOB U
oOpa3yeMbIX MMM NPOCTBIX M CIIOKHBIX BELIECTB IO TpYyIIaM MU MepUOaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XUMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W MOJSpHAsl, WOHHAsA, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOM XHWMHUYECKOW CBS3U (OOMEHHBI W JIOHOPHO-
akienTopHelil). BomopomHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTe O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknua.  Kmaccmpukammss XUMHUECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMHYEeCKOe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XuMH4deckoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas aucconuaius. CuiabHbIe U cinalbie d7IeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB /. .
MenpeneeBay, U3ydyeHHE MOJENEN KPUCTALUIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUMU KATAIM3ATOPA, ONPENAECICHUE CPEIbl pACTBOPOB BEIECTB
C IOMOILBIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
MpaKTUYECKON paboThl « BiusiHME pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ileproamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®uznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yriepoma U KpeMHHs) M MX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJICOIEpKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue merannoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUN METAJIIOB.



XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJiuil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crocoObl momyueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB M HX NPEBpALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHJIA ATIOMUHUSA C PACTBOPAMHU
KHUCIIOT U IIeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétpl mMacchl BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILLIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00E€CIEUEHUM SKOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS Ba)KHEUIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuaiabl, KOHCTPYKLUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OBITOBOM XUMHUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOumed
HEOpPraHU4eCKorW XuMuU B 11 Kiacce OCyIIEeCTBISETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSITUH, TaKk W TIOHSATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

@dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUe BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoMOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPErapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHalIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHUS
OOyYaronMMHUCSL TMPOTPaMM  CPEIHEro OOLIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha yYPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICTICHUIO;

HaJIM4KMe MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsl PYKOBOJCTBOBAThCSI B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4KUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYIJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOpMAMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEcCcam
CaMOMNO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaXKaIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOrO BOCTIMTAHMSA:

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



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

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YUE€OHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJyYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIIMKU O EPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370pOoBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXWYECKOMY 37]0POBBIO;

COOJIO/IeHUsT TIpaBWJI 0O€30MacHOro OoOpalieHusi C BEliecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl UEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1a4y
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOeCcCuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUH;

YBQXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONH TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus. BOIPOCOB PALIMOHAIIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIBbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAHUSl CHeMU(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
IHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOU, MUILEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 0OCCIICUCHUHU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHAM3a U OOBSICHEHUS SIBIICHUM OKPYIKaIOIIEro MUpa u



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN IEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOECHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JIESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOrO IpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUsI BKIIOYAIOT:

3HaUYMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHU,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UccleA0BaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUe);

yHHUBEpCaJbHble y4eOHbIE NENUCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

PETYJIATUBHEIE), o0ecreunBaroIIne dbopmupoBaHue GyHKIMOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIICTCHITMHN 00yYarOIIHXCSI;
CIIOCOOHOCTH 00y4aromuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIIBHOM U COIUAIIBHOW MPAKTHKE.

MertanpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYJSTUBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JOrMUYecKuUe JeiicCTBHS:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJbTAThI ACSATEILHOCTH C TOCTABICHHBIMU 1EISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHITHUN M yCTaHABJIMBATH HUX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH JUIS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIInil;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TTO3HAHUS, UCTIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIbHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKast popMmyJsia, ypaBHEHHE XUMUUYECKON peakinuu
— TIpU pPEIICHUU Y4YEOHBIX TMO3HABATEIHHBIX W MPAKTUYECKUX 3aJ]a4, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKLuii;

(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyIHpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW UCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATBCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUs, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMAILMIO PAa3IMYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;



(bopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHpOpMaLMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBIICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCI0JIb30BATh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuel: MPUMEHITh MEXIpeaMeTHbIe ((PU3NYecKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH e CTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHH,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIlMEel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3aluil y4eOHOTO poeKTa U (POpMyIHpPOBATH BHIBOJBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHHUs 1 OOMEHA MHEHUSIMH.

OBgiaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
NeATEIbHOCTh, Ompenensis e€ Lead M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpe/jlaraeéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX peHieHus ¢ y4ETOM TOJMYyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JESATEIBHOCTA HA OCHOBE CaMOaHaIN3a u
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIHYHOCTH, €€ (YHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIECHUSI MPAKTUYECKHUX 3a/1ad U AKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKMM DIIEMEHT, aToOM, JJEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyina (pa3BépHyTas M COKpalEHHas), MOJb, MOJSIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
MU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUs); TEOPUM U 3aKOHBI (TEOpUs CTPOEHUs
opranuueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUU BAXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIEC TMPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPAICHUN OPTaHUYECKUX COCTUHEHN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJICKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUW XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJ] OPTraHUYECKUX BEUIECTB I WILTIOCTPAIUU UX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CcoelIuHEeHUuN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IIO
cucrematniyeckod HomeHkiarype (IUPAC), a Takke NPUBOAUTH TPUBUAIIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIICH, MPOMHIIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TJHIEPUH, (eHos, (GopMalbIeTu, aleTaabIerul, MypaBbHHas
KHUCJIOTa, YKCYCHas KUCJIOTA, OJICMHOBASI KUCJIO0TA, CTEAPUHOBAS KUCJIOTA, IJIH0K034,
bpyKTO3a, Kpaxmal, eJITi0JI03a, TIUIHH);

cOPMHPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OMHAPHBIC U KPATHBIE);

c(hOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa st 00bsICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpPMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIWYHBIX TPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpTraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPONUJIECH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUJICHIJIMKOJIIb, TJIULEPUH, HEHOJI,
alleTanbAeTU ], MypaBbUHAsl U YKCYCHAsl KMUCIIOThI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HHUMHU
YPaBHEHUSMHA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPa0dOTKH U MPAKTHIECKOE
IPUMEHEHUE TIPOIYKTOB MepepabOoTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKAM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peaKIMu MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH M3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, HIKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H WX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKON
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAIlEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JieHATypanus 0SIKOB ITPU HarpPEBaHWUH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIUA U
(GbopMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHYECKYIO
uH(OpMAITMIO, TOy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPY’KAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUST W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHMYECKHUX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAralOIIMEe TOHATHUS (XMUMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOJIHUTHI,
AIEKTPOJIUTUYECKAST JAUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMSI M MPEBpaIICHUs] SHEPTUU
IpU XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHYECKUE 3HAHUS, JeKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XHMMHMUYECKHX SIBJICHUM, (PAKTOJIOTHUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HMCTIOJIB30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKa,

c(hOpPMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYT BEIIECTB H YPAaBHCHHM XMMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHbld Tra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BHJ XHUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAUTMYECKON pEeIIETKH KOHKPETHOTO BellecTBA (aTOMHAs, MOJIEKYJIApHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUN;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KIIacCy/TpyIie
COEIMHEHUM (MPOCThIE BEIIECTBA — METAUIbl M1 HEMETAJIbl, OKCHUJIbl, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa [l.
N. MenaeneeBa u IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMBbI
xumudeckux snemeHtoB JI. M. MenneneeBa, MCHONB3yd MOHATUA «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTHU
M3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN IO TMepuoiaM u
rpynnaMm [lepuognueckont cucreMbl xuMudeckux 3semeHToB 1. 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHHUU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIECTBOBAHWE TEHETHUYECKOW CBS3M MEXJYy HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUN;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHbIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolIMX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTHU
peaKkiliy, y4aCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHa, YUNThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT J0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUYeCTBEHHBI COCTAB pa3IMYHbIX HEOPTraHUYECKUX BEIIECTB, pPaclO3HABATh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;



C(OPMUPOBAHHOCTh ~YMEHHH PACKpPbIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPENICTABICHUNA 00 OOUIMX HAYYHBIX MPUHIHUIIAX MU
HKOJIOTHYECKUX MPOOIIeMaxX XUMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUYUCICHUA C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas 101151 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI T'a30B MPU
XMMHUYECKUX pEaKLHUsAX, Macchl BELECTBA WM O00bEMA ra3oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOLIUX B pEaKlUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
nocyAod M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia oOpallleHus C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (Pa3jI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTalIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIINH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaiue» u «HeMetannb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIMi U (POPMYIIUPOBATH BHIBOBI HA OCHOBE 3THX
pE3yJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIMU3UPOBATH XHUMUUYECKYIO
uHGOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaIu, MHTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUJia  AKOJOTHYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAas



cmbicn mokazarens [I/IK, mosicHaTs Ha mnpumMepax cmocoObl yMEHBIIECHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsl 00yYarommxcsi ¢ OTPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins s 3amucu XUMHAYECKUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m Kontpoannsie | IlpakTuueckne
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 IIpenenbubie yIieBOAOPOABI — AJKAHBI 2
9 HenpenenbHble yriieBogOpPOIbL: AJIKEHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
”4 [IpupoaHbIE HICTOUHUKH YTIIEBOIOPOAOB U 3 |
uX nepepadboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckue coeJuHeHU st
3.1 Cnuprel. ®eHon 3
39 Anbnerunsl. KapOoHOBBIE KUCITOTBI. 7 )
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 2




Hroro no pazneny 13
Pasnen 4. A3oTconepxamme opraHudeckne coeIMHeHus1

4.1 AMUHBI. AMUHOKUCTIOTHI. benku 3
Hroro no pazneny 3
Pa3zaea S. BbicokomoJieKky/JIIpHbIE COeIMHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHHe pa3/iesioB H TeEM (uudpoBble)
Ne n/m P Kontpoasnbie | IpakTuueckue p
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atomoB. [leproanueckuii 3aKkoH
1.1 u [lepuoauueckas cucreMa XuMHUYECKUX 3
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIUN 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 MeTtamisl 1
2.2 Hemeramst 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )KU3Hb
3.1 XuMUs U )KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IMpakTnyeckn
e padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchl

IIpeameT OpraHM4ecKOr XUMHH, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopust CTPOCHUST OPraHUUECKUX
coenurenuit A. M. Bytneposa, e€
OCHOBHBIC ITOJIOXKCHUA

[TpencraBienue o Ki1accupuKaum
opraHuyeckux Beuiects. Homenkiarypa
(cucremaTHyeckasi) U TPUBHAJIbHBIE
Ha3BaHUs OPraHUYECKHUX BEIIECTB

AnkaHbl: cocTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

MertaH u 3TaH — npocTenIne
IIPEACTABUTENN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA

OTWIIEH U IPONMIIEH — MPOCTEMIINE
MIPEICTABUTENH AJIKEHOB

[Tpaktuueckas padora Ne 1. «Ilomyuenue
9TUJIEHA U U3yUYCHHE €TI0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u
metunoytanuen-1,3. [lomyuenue




CUHTCTUYCCKOI'O KaydyKa U PC3HHbI

AJKUHBL: COCTaB 1 OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTUYECKUI PSI.

10 G
AneTuieH — npocTeimuni
IPEJCTaBUTEIb AJIKUHOB

1 Brruucnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH3011 U TOyoJl. TOKCHYHOCTh
apeHoB

13 ['eneTnueckas cBs3b yIrieBOJOPOJIOB,
NPUHAAISKAINX K pa3IMYHbIM KJ1accam
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB:

14 NPUPOIHBII ra3 ¥ MOMyTHbIE HePTIHbIE
rassl, He)Th ¥ IPOJYKTHI €€ nepepaboTKu
[TpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB:

15 NPUPOIHBII ra3 U MOMyTHbIE HEPTIHbIE
rassl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu

16 KonTtposnbnas paboTa mo pazaery
«YTIIeBOAOPOABD)

17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBs3b

13 MHOroaTOMHBbIE CIIUPTHI: ATUIIEHTIIMKOJIb
U TIUIEPUH
@DEeHOI: CTPOEHHUE MOJIEKYIIBI,

19 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
IPUMEHEHNE

20 Anpaerupl: hopMaIbaeTHA U




areTanbaerun. AeToH

21

OnHOOCHOBHBIE MTpeeIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs H YKCYCHast

22

[TpakTuueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAasi KMCJIOThI, KaK
MpeaACTaBUTCIN BBICIIUX Kap6OHOBBIX
KHUCJIOT

24

MEI1a KaK COJIY BBICHINX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC JIeUCTBUE

25

CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3pUpoB

26

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poiib KUPOB

27

VYrieBoabl: cocTaB, KilacCU(PUKaIH.
Baxneimme npeacTaBuTeNu: TIII0K03a,
bpykTo3a, caxaposa

28

Kpaxman u 1esirono3a Kak npupoHbie
MOJIUMEPBI

29

KonrtponsHas paboTa no pazaeny
«Kucnopoacozaep:xariie opranndeckue
coenuHEeHU/ Beepoccuiickas
poBepoyHas paborta

30

OO01mas xapakTepucTHKa
A30TCOJEPIKAIIMX OPTAHUYECKUX
coenuHeHU# / Beepoccuiickas
npoBepovHas paboTa




31

AMWHBI: METHJIAMHUH U aHUJINH

32

AMUHOKHUCIIOTHI KaKk aM(pOTEepHBIS
OPraHUYEeCKHE COCTMHEHUS, NX

ouonornyeckoe 3HaueHue. llerntuasl.

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUS

33

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

34

OcHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InacTmaccel, KaydyyKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

KoHnTpoJbHbIE

Bcero
padoThI

IMpakTnyeckn
e padoThbI

Jara
U3ydeHus

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs: KOH(PUTYpanys aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoauueckas
cucreMa XuMHueckux snementos /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIIEMEHTOB M UX COCIMHEHUI
[0 TpyIHIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHnieneesa
B Pa3BUTHU HAYKH

Crtpoenue BelecTBa. XMMHUUECKasi CBs3b,
e€ BUIIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BogopoHas cBA3b

BaneHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenens okuciieHns. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

IMTonsarue o JUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIE PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B PacTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eneTnyeckas CBsI3b HEOPTaHUUECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccudukanusa XuMHUECKUX peakluii B
HEOPraHMYECKO U OpraHN4ecKOi XUMHUU.
3aKOH COXpaHEeHHsI MAacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMUYECKUX PEaKIUIX

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Brnusiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

11

DNeKTpOoIINTHYECKAs TUCCOIHALIHSL.
[Tonsitue o BogoponHoM nokasarene (pH)
pactBopa. Peakunu noHHOTO OOMEHa.
['maponu3 opraHuvecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB U pacTBOPOB COJIEH

13

KoHnTtponbHas paboTa mo pa3aeny
«Teoperndyeckne OCHOBBI XHMHI

14

MeTtamisl, UX IMOJIOKESHHE B
[Teprnonnueckoii cucTeMe XUMHUYECKUX
snemenToB 1. . MenneneeBa u
0COOCHHOCTH CTpOCHHUSs aToMOB. O01IHe




(1)I/I3I/I‘16CKI/IC CBOMCTBAa METAJJIOB

15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUI
P HAIPSDKEHUM METAJIIOB

16

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

17

XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX
COEIMHEHUI

18

XHUMHUYEeCKUEe CBOMCTBA IIUHKA, KeJie3a U UX
COE€IMHEHUN

19

[IpakTrueckast padora Ne 2. "Pemenne
9KCHEPUMEHTAIbHBIX 33a4 110 TEME
«Metamnp»"

20

HeMeTaJ'[J'[BI, UX ITOJIOKCHUC B
[Tepuoanyueckoil cucTeMe XUMUYECKUX
anemenToB 1. . MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCTIOpoJia, cephl, hocdopa u yrieposaa)

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIUHEHUN

23

XuMHYEeCKue CBOMCTBA a30Ta, (hochopa u
UX COEAMHEHHI

24

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
U UX COSTUHEHUN

25

[IprumeHeHne BaXXHEUIINX HEMETAIIIOB U UX




COCIMHEHUN

26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMme «HemeTamneny. Berauciaenus mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHUE PACUEThHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"HemeTtanist"»

28

KonTpoabHnas pabora no remam
«Metamney 1 «HemeTamisn)

29

Heopr AHUYCCKUC U OPIraHHYCCKUC
KHCJIOTHI. HeOpFaHI/I‘ICCKI/Ie u
OpTraHNU4Y€CKUC OCHOBAHUA

30

AmMpoTepHbIe HEOPraHUYECKUE U
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

31

PesepBHblii ypok Posib xumMuu B
00eCIIeYeHUH SKOJIOTHYECKOM,
SHEPreTUYecKOoN U MUILEBOM 0e30macHOCTH,
Pa3BUTHUU MEIUIIUHBI

32

Pesepublit ypok [Ipencrasienus o6
OOIIMX HAayYHBIX MPUHIIMAIIAX
MIPOMBILIUIEHHOTO MOJYyYEHHUs BaXKHEUIIINX
BEIICCTB

33

PesepBHbIil ypok UenoBek B MUpE BELIECTB
Y MaTEpHUAJIOB

34

PesepBHBI ypok XUMHUS U 310POBBE




YCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ibHOI NMPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

1

TCOPGTI/I‘IGCKI/IG OCHOBBI OpFaHquCKOﬁ XHUMHNHU

1.1

ChopMHUpPOBAaHHOCTH MPEACTABICHHN O XUMHUYECKOW COCTaBIISIONICH
€CTeCTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XUMHUU B [O3HAHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHWUU MBIIIICHUS U KYJIBTYPBI
JTUYHOCTH, €€ (DYHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOTUMOW IS
pelleHrs NPAKTHUECKUX 3aad U OSKOJOTHYECKH OOOCHOBAaHHOIO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI{HOﬁ cpeac

1.2

Bnanenue cucreMoil XMMHYECKUX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraromye MOHATUS (Monekya, BAJICHTHOCTb,
ANEKTPOOTPULATEILHOCTb, CTENEHb OKUCICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIDHAsl Macca, MOJISIPHBIM OOBEM, YIJIEpOAHBIA CKENeT,
(GyHKIMOHANbHASL ~ IpyMNNa, pajdKal, HW30MEpHUs, H30MEpHI,
TOMOJIOTHYECKUH psil, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- H
a30TCOJEpKaIUE COCNUHEHUs, OMOJIOrMYECKH AKTUBHBIE BELIECTBA
(yrieBoapl, XKUpbl, OEIKH), MOHOMED, IOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHHUs); TEOPHUM M 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHUsI opraHuyeckux BemecTB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJMYECKHM SI3bIK XUMHH, (aKTOJIOTHYECKUE
CBEIEGHUSI O CBOMCTBaX, COCTaBe, MOJYYEHMH U 0€30MacCHOM
WCIOJIb30BAHUN BAXKHEHIIMX HEOPraHWYECKMX M OpPraHMYECKUX

BELIECTB B ObITY U MPAKTUYECKOM JIeATEIBHOCTH YeIOBEKa

1.3

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTEepHblEe MPU3HAKU
MOHATUH,  yCTaHaBIMBAaTh MX  B3aUMOCBS3b,  HCIOJIB30BATh
COOTBETCTBYIOIIIME TOHATHUS IMPH OMNHMCAHUU COCTaBa, CTPOCHMS U

HpCBpaH_ICHI/II‘;I OpTaHUYCCKUX CO€OUHEHMI

1.4

c(OpMUPOBAHHOCTh YMEHUH UCIOIb30BaTh XUMUYECKYIO CUMBOJIHUKY
JUISL COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaléHHON) (OpMyJ OpPraHUYECKUX BEIIECTB U ypaBHEHUH
XUMUYECKUX  pEaKUWid,  HU3rOTaBIMBATh  MOJEIH  MOJEKYJ
OPraHWYECKHUX BEIIECTB I WUIIOCTPAllMM KX XUMHUYECKOIO H

MPOCTPAHCTBEHHOTO CTPOCHUS




1.5

ChopMUpOBaHHOCTh YMEHHH YCTaHABIMBATh MPHUHAIIE)KHOCTh
HU3YYCHHBIX OPraHUYCCKHUX BCHICCTB IO UX COCTaBY M CTPOCHUIO K
onpeneaHHOMY Kjaccy (Trpynne) COeIuHEHH (YTrIeBOJOPO/IbI,
KHCJIOPOA M a30TCOJCPIKAIINE COCIAUHEHHSI, BHICOKOMOJICKYJIISIPHBIC
COCJIMHEHUS), JaBaTh KM Ha3BaHUS TI0 CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTH YMEHHS OIIPENESATh BUABl XUMUUECKOM CBSI3U B

OpPraHUYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPaTHbBIC)

1.6

ChopMupoBaHHOCTD YMEHHUS MNPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpOeHus oprannyeckux Bemniects A.M. bytnepoBa anst 00bsiCHEHUS
3aBUCHUMOCTH CBOWMCTB BEILLECTB OT HUX COCTaBa U CTPOEHMS; 3aKOH

COXpaHCHHA MACChl BCIICCTB

Yraesogoponel.  Kuciopoacoaepxkamue ©  a30TCOAEpIKAIINE

OpPraHn4CCKHUC COCAUHCHUA. BbICOKOMOJ'IGKy.TIHpHLIC COCANHCHUA

2.1

CpopMHUpPOBAaHHOCT, YMEHUW TMPUBOIUTH TPUBUAIBHBIC HAa3BaHUSA
OTJIENbHBIX OPraHMYECKHUX BEIIECTB (ITUJICH, MPOIUJICH, alleTHUJICH,
STHJICHIJIUKOJb, TNIHLEpHUH, (eHol, (opMallbaerus, aleTanbIeru,
MypaBbUHAsl KHCJIOTA, YKCYCHas KHCJIOTa, OJEHHOBas KHCIOTA,
CTeapHHOBas KHCIIOTa, TIIIOKO03a, (PyKTO3a, Kpaxmall, LEeJUTI0J03a,

TJTALIVH)

2.2

CpopMHUpPOBAaHHOCT, YMEHHMM XapaKTEpPU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue W XMMHYECKHE CBOMCTBA TUIHUYHBIX MpEACTaBUTENEH
Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEIIeCTB (METaH, 3TaH, STHJICH,
MPOMWIEH, areTwieH, OyraaueH-1,3, merunOyranuen-1,3, Gensou,
METaHOJI, dTAHOJ, ITHJICHTIIUKOJIb, TIUICPHH, (DEHOJI, alleTalbIeT /I,
MypaBbUHAs U YKCYCHasl KHCIIOTBHI, TJIFOK03a, Kpaxmall, 1eJUT0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

23

Cq)OpMI/IpOBaHHOCTB YMCHUA UWIUTIOCTPUPOBATE F'CHETUYCCKYIO CBA3b
MCKAY THUITMYHBIMUA NpeaACTaBUTCIIAMHA Ppa3InIHbIX KJIaCCOB
OpPTraHU4Y€CKUX BCIICCTB YPaBHCHUSIMHU COOTBCTCTBYIOIIIHUX

XUMUYECKUX PEAKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopMyt

24

ChopmMupoBaHHOCTh ~ YMEHHUSI  XapaKTepHU30BaThb  HCTOYHHKHU
YIJIEBOJOPOAHOTO ChIpbs (HEDTh, MPUPOIHBIN Ta3, yrojib), CIOCOObI
UX TepepabOTKH U MPaKTHUYECKOEe TNPUMEHEHHE MPOJYKTOB

nepepadoTKu

XUMHUS U KU3HL. PacuéTrl

3.1

ChopMupoBaHHOCTH yYMEHHMH BIageTh CHCTEMOM 3HAaHUH 00




OCHOBHBIX METOJAaX HAy4YHOIO IO3HAHUs, UCIIOIb3YEMBIX B XUMHUHU
IpU WM3YYCHHUU BEIIECTB W XHMHUYECKHX sIBICHMU (HaOironeHue,
U3MEpPEHUE,  DKCIEPUMEHT,  MOJEIMPOBAHUE),  MCIOJIb30BATh
CUCTEMHBIE XUMHYECKME 3HAaHUA NI IPUHATHS PEIIECHUN B
KOHKPETHBIX )KM3HEHHBIX CUTyallUsAX, CBA3aHHBIX C BELECTBAMU U UX

MNPUMCHCHUCM

3.2

ChopmupoBaHHOCTh yMEHUN COONIOAATh TIpaBUjia IOJIb30BAHUS
XUMHUYECKON TMOCYJ0N M JTabOpaTopHBIM 00OPYJAOBAaHHEM, a TaKKE
MpaBujia 0OpaIlleHUsI C BEIIECTBAMHU B COOTBETCTBUM C HHCTPYKIMSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

33

ChopMUpOBaHHOCTH ~ YMEHHMH  IUIAHUPOBATh W BBINOJHATH
XUMHYECKUI SKCIEPUMEHT (TpeBpallleHrss OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHWM, MOJIyYECHUE OTUIICHA U HU3YUYECHHE €ro CBOMCTB,
KaueCTBEHHBIC pEAKUMU OPraHMYECKUX BEUIECTB, JCHATypalHs
OEJIKOB MPHU HArpeBaHUM, IBETHBIC PEAKLIUU OEITKOB) B COOTBETCTBHU
C MpaBUJIAMH TEXHUKU O€30MaCHOCTH MPHU OOPALICHUH C BELIECTBAMHU
u 71a00opaTOpHBIM OOOPYJOBAaHHMEM; TMPEACTABIATh pPE3YyIbTAaThl
XAMHAYECKOTO JKCIEpUMEHTa B (GopMe 3alucu  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuil 1 (OpMyIHpOBaTh BHIBOJBI Ha OCHOBE

ITUX PEC3YJIbTATOB

3.4

CpopMHUpPOBAaHHOCT, ~ YMEHHUW  TPOBOJUTH  BBIUMCICHUS  TIO
XUMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOITUYECTBA UCXOIHOTO
BEIIECTBA WJIM TPOAYKTAa pPEaklMM MO H3BECTHBIM Macce, 00bEéMy,

KOJIMYCCTBY OJJHOI'O U3 UCXOAHBIX BEIICCTB UJIM IMTPOAYKTOB peaKIII/II/I)

3.5

CchopMupoBaHHOCTH  YMEHHI KPUTHUYECKH aHaJIU3UpPOBATh
XUMHYECKYI0 MH(POpPMAIUIO, MOITyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

CopMUpOBaHHOCT YMEHHUN COOJ0/IaTh TpaBUiIa SKOJOTUYECKU
1enecoo0pa3Horo MoBEAEHUsI B ObITY U TPYJOBOM JIE€ATENbHOCTH B
LEISIX COXPAHEHMsI CBOErO 3JI0pPOBbS M OKpPYXKArOIIeW MPUPOAHON
Cpenbl, OCO3HABaTh OMACHOCTb BO3JECMCTBUSl HA >KUBBIE OPraHU3MBI
onpeAeNéHHBIX OPraHUYECKUX BEILECTB, IOHUMAs CMBICII [TOKa3aTess
I[IJK (mpenensHO JOMYCTAMOW KOHIICHTPAllMM), TIOSCHATH Ha
IpUMEpax CHOCOObl YMEHBIIECHUS U MPEIOTBPALICHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KJIACC




Kon

npoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/lHero 001ero 0opa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

Brnanenune cucreMoll XMMHYECKMX 3HAaHMM, KOTOpas BKJIIOYAET:
OCHOBOIOJIATAIOIINE  TOHATHA  (XMMMYECKMH  DJIEMEHT,  aToM,
AIIEKTPOHHAsE O000JIOYKa aroma, §-, p-, d-3IEKTPOHHBIC OpOUTAN
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULIATEILHOCTD,
CTENCHb OKHUCICHUs, XUMMYECKas CBS3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBIM 00BEM, KpUCTAJUIMYECKasl PELIETKA, THIIbI XUMHUYECKHUX
peaxuuii (OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- u
SH/IOTEPMHUYECKHE, PEAKIIMK HOHHOT'O 00MEHA), PaCTBOP, SJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, BJEKTPOIUTHYECKAs JUCCOLMALMS, OKHUCIHUTENb,
BOCCTAHOBUTEIIb, CKOPOCTb XHMHUYECKOH pEaKLUH, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TE€OpUS DIIEKTPOJUTUYECKOM
nucconuanuu, llepmogmueckuit 3akon JI.M. MengeneeBa, 3akoH
COXpaHEHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK XUMHH,
(aKTOJOrMUYECKUE CBEJICHHUSI O CBOICTBAX, COCTaBe, IOJIYYEHUU H
0€30I1aCHOM HCII0JIb30BaHUM BaKHEHIINX HEOPraHUYECKHUX BEIIECTB B

6BITy u HpaKTH‘{eCKOﬁ JACATCIbHOCTH YCJIOBCKA

1.2

ChopMupoBaHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE NPU3HAKA M
B3aUMOCBSI3b W3YUYEHHBIX MOHATHHI, NPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA IIPU OIUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEILECTB U MX IIPEBPAICHUH; BBIABIATH B3aHMOCBS3b XUMHUYECKHX
3HAHWUMI c MOHATUSAMHU u IIPEACTABICHUSMHA JIPYTUX

CCTCCTBCHHOHAYYHbBIX IPCIMETOB

1.3

BnageHne OCHOBHBIMM METOJaMU HAy4YHOI'O TO3HAHMS BEUIECTB U
XUMHUYECKUX SIBJICHUM (HaOmoaeHue, H3MepeHue, SKCIIEPUMEHT,

MO,Z[eJ'II/IPOBaHI/Ie)

1.4

CdopMUpOBaHHOCTh YMEHHI ONpENeisTh BAJIEHTHOCTh U CTENEHb
OKHCIICHUSI XUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
CcOoCTaBa, BHUJ XUMHUYECKOM CBs3M  (KOBaJIGHTHas, HOHHAasi,
MeTaJIJIN4ecKast, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOM
PEIIETKY KOHKPETHOTO BEIIEeCTBA (aTOMHasi, MOJIEKYJISIpHAsl, HOHHAS,

MCTaHHI/I‘-ICCKa}I)

1.5

CdopmMupoBaHHOCTh YMEHUI ONpEAENATh XapaKkTep CPebl B BOJHBIX

pacTBOpax HCOPraHMICCKUX COeIMHEHUI




1.6

ChopMupoBaHHOCT YMEHHS  KJIACCH(PHIMPOBATh XUMHYECKUE
PEaKIUU 10 PA3TUYHBIM IPU3HAKAM (YUCITY ¥ COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY J((eKTy peaknuu, H3MEHCHHIO CTETICHEH
OKHCIICHHSI ~ DJIEMEHTOB,  OOpPaTUMOCTH  PEAKIMH,  YYaCTHIO

KaTaiu3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHHIl COCTaBISATH YpPaBHEHHUS pPEaKIIHid
pa3IMYHBIX THUIIOB, IOJHBIE U COKPALIEHHBIE YPAaBHEHUS pEaKLUi
MOHHOTO OOMEHa, yYUTHIBAs YCIOBHSA, NMPH KOTOPBIX ITH PEaKIUU

UIYT J0 KOHLA

1.8

CdopmupoBanHOCTH YMEHHUU IIPOBOJIUTH peakuuu,
IIOATBEPKJAOLINE Ka4eCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHWYEeCKUX BEILECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI,

MNPUCYTCTBYKOIIMUEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peaxuit MIOCPEICTBOM COCTaBIICHUS

AIIEKTPOHHOTO OaaHca TUX PEeaKIni

1.10

CdopMupoBaHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peaKuH OT Pa3IndHbIX (haKTOPOB

CopMuUpoBaHHOCTb yMEHUN OOBICHATH XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHEIIIHETO BO3JCHCTBUSA

(mpunun Jle HlaTenbe)

OO0m1as 1 HeOpraHUYecKass XUMUs

2.1

CdopMHpPOBaHHOCT, YMEHUM pPACKpBIBaTh CMbICH [leprognyeckoro
3akona /.M. MenneneeBa  u JEMOHCTPHUPOBATH €ro
CUCTEMAaTH3UPYIOILyI0, OOBSICHUTENBHYI0O U  HPOTHOCTHYECKYIO

byHKIIUU

2.2

ChopMupOBaHHOCT ~ YMEHHMH  XapaKTepU30BaThb  AJIEKTPOHHOE
CTPOEHHE aTOMOB XMMMUYECKHX DJJEMEHTOB 14 mepuonos
Ilepponnueckold  cucTeMbl  XMMHUYecKMX  anemeHtoB  J.M.
MenieneeBa, HCIOIIb3Ys MOHATUS «S-, P-, d-DTEKTPOHHBIE OPOUTAIIN,
«9HEPreTUYeCcKHe YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAMHEHUH IO IMEpPUOJaM U
rpynmnaMm lleproguyeckoil cucrteMbl XUMUYECKHX aneMeHToB J[.M.

MenneneeBa

2.3

CdopmMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE
XUMHYECKHE CBOIMCTBA HEOPraHMYECKMX BELIECTB Pa3IUYHbIX

KJIaCCOB, MMOATBCPKAATH CYHHICCTBOBAHNC TeHETHUYECKOM CBSA3U MCKIAY




HEOPraHMYECKMMHU  BEIIeCTBAaMH C  IOMOUIIbIO  YpaBHEHHH

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCT YMEHMH yCTaHaBIMBaTh MPUHAIJIEKHOCTh
HEOPraHMYECKUX BEUIECTB IO UX COCTaBy K ONPEACIEHHOMY Kilaccy
(rpymnme) coequHeHui (IpocThie BEIIECTBA — METAJUIBI U HEMETAJLIIBL,

OKCHJbl, OCHOBAaHHs, KMCJIOTHI, aM(l)OTepHI)Ie T'HAPOKCUDI, COJ'II/I)

2.5

CdopMupoBaHHOCTH YMEHHUI UCIIOJIB30BATh XUMUYIECKYHO CHMBOJIUKY
IUIsL  COCTaBIeHHUs (QOpPMYJ BEHIECTB M YPaBHEHUH XHMHUYECKUX
peakuii, cuctematudeckyro HomeHkaaTypy (IUPAC) u TpuBnanbHbIe
Ha3BaHUs OT/ACJbHBIX HEOPraHUYECKUX BEIIECTB (yrapHblii ras,
YIJIEKHUCIIBIA a3, aMMHAK, raméHas W3BECTh, HETaléHas W3BECTb,

MUTHEBAS COJA, MUPUT U JPYTHE)

2.6

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XMMHUYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB Pa3IUYHBIX
KJIACCOB, MOJITBEPK/IaTh CYIIIECTBOBAHNE T€HETUYECKON CBA3H MEKIY
HEOPraHWYECKMMH  BEIIECTBAMH  C  TOMOIIBIO  ypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuMﬁ

2.7

ChopMUpOBaHHOCTh ~ yMEHHHA  IUIAHUPOBATh W BBIMOJHSITH
XUMUYECKUM HKCIEPUMEHT (pasioKeHHE IMEepPOKCHIa BOJOpOAa B
MPUCYTCTBUH KaTaanu3aTopa, onpeaesieHHue CPeibl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHHUBEPCAIbHOTO HHIMKATOPA, BIUSHUE PA3TUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIMK Ha cynbdar-, kKapOoHaT- U XJIOPUI-
AQHUOHBI, HA KATHOH aMMOHHUS, PEUICHHE SKCIIEPUMEHTAIBHBIX 3324
o Temam «MeTamne» U «HemeTansas») B COOTBETCTBUU C PABUIIAMH
TeXHUKH O€30MacHOCTH Tpu OOpamieHMHu C BEIIeCTBAaMU U
7a0opaTOpHBIM  00OPYIOBAaHUEM;  TPENCTABIATH  PE3YJIbTATHI
XUMHUYECKOTO DJKCIIepUMEeHTa B  (opme 3amucu  ypaBHEHHMA
COOTBETCTBYIOIIUX peakiuii U GopMyITupOBaTh BBIBOABI Ha OCHOBE

9TUX PE3YyJIbTATOB

2.8

CdopMupoBaHHOCTh yMEHHH COONIOJaTh MpaBUiIa IOJH30BAHUS
XUMUYECKOW MOCYAOW M J1abOpaTOpHBIM 00OPY/IOBAaHHUEM, a TaKKe
MpaBujIa 0OpaIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSIMU

11O BBIIIOJHCHUIO Ha60paT0pHBIX XHUMHUYCCKHUX OIBITOB

2.9

ChopMHpPOBAaHHOCT, ~ YMEHHMM  XapakTEpPU30BaTh  XHUMHYECKHE
MPOLECCHI, JIEKAIINE B OCHOBE MPOMBILIJIEHHOTO MOJIYYEHUsI CEPHOU
KHCIIOTHI, aMMHUaKa, a Takxke c(HOPMUPOBAHHOCTH MPEACTABIECHUI 00

O6IIII/IX HAay4YHBIX IPUHIOUIIAX W OSKOJOTMYCCKUX HpO6HeMaX




XUMHUYCCKOI'0 IMpOn3BOJACTBA

XUMHA U KU3Hb. PacuéTnl

3.1

ChopMHPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XMMHMHM B I03HAHUU
ABIIGHUN TPHUPOAbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOIUMOHN s
pellleHus] TPAaKTHUYECKUX 3a/ad U DKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM cpesie

3.2

ChopmupoBaHHOCT ~ yMEHUH KPUTHYECKH aHAIM3UPOBATh
XMUMHMYECKYI0 MH(QOPMALMIO, MOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHUKOB

(cpencTBa MaccoBOW KOMMYHHKAIUH, ceTh IHTEpHET U JIpyrue)
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CdopMUpOBaHHOCTh YMEHHN COONIOAATh TpPaBHIA SKOJOTHYCCKH
1e1ecO00Pa3HOro MOBEJACHHUS B OBITY U TPYIOBOW ACSITENBHOCTU B
LEIAX COXPaHEHUs CBOEro 3J0POBbs M OKPY’KAKOLIEH NPUPOIHOU

cpenbl

3.4

Oco3HaBaTh OIIACHOCTH BOSI[CﬁCTBPIH Ha JKUBBIC OpIraHU3MbI
OHpeI[eJ'IéHHLIX BCIICCTB, IIOHHMMAasA CMBICII IIOKa3aTCJIsd HI[K,
MOSACHATH Ha IIpUMCpax CIIOCOOBI YMCHBIICHUA U IPEAOTBpAILICHUSA UX

BpPC€AHOTI'O BOBI[GfICTBI/I?[ Ha OpraHu3M 4CJIOBCKa

3.5

ChopMHpPOBAaHHOCT, ~ YMEHUW  TPOBOJIUTH  BBIYUCICHHUS  C
WCTIOJIb30BaHUEM TIOHSTHS «MAaccoBasi JIOJIsl BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIIEHUN Ta30B MPH XUMHUYECKHX PEAKIUSIX, MACCHI
BelllecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIIMH BEIIECTB,
TerI0BOro A (PexTa peakiiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, IMPCBPAIICHHUA U COXPAHCHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUU

1.1

HpeI[MCT Opr&HH‘ICCKOﬁ XUMUH: €€ BO3HHKHOBCHHUC, PA3BUTHC U 3HAYCHUC B
MOJIYYCHHNHN HOBBLIX BCHICCTB M MATCPUATIOB. Teopml CTPOCHUSA OPTraHUYCCKUX

coenuHenuit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJOKECHUS

1.2

CrpykrypHble (HOpPMYIBI OpraHMYECKHX BeHIecTB. ['omoiorus, wuzomepus.
XuMH4YECKasi CBSI3b B OPTaHMYECKUX COCIUHEHUAX — OJUHAPHBIE M KpaTHBIC

CBA3U. Hpez[(:TaBneHHe (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHn4CCKHX BCIICCTB

1.3

Homenknarypa opraHMueckux COeAMHEHUH (CcTeMaTu4ecKas) U TPUBHAJIbHbIE

Ha3BaHUS Ba)KHEHUIIINX HpeﬂCTaBHTeﬂeﬁ KJIACCOB OPraHM4YCCKNUX BCUICCTB

YrneBoxopoasl

2.1

AJKaHbBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psn. Meran u sTan —
IpoCTeHIINe MPEICTABUTENN ANKaHOB: (U3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakuy 3aMelleHHs] U TOPEHHUs), HAXOXKIEHHWE B NPUPOAE, IMOJIyueHHE U

IIPUMEHEHHE

2.2

ATIKEHBI: COCTaB U CTPOCHHE, FOMOJIOTMUECKUN psiA. DTWIEH U INPONUIIEH —
MpOCTEHIINE MPEACTaBUTENHN AIKEHOB: (PU3MYECKHEe M XMMHUYECKHE CBOWMCTBA
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIPATALMU, OKHUCIECHUS U

HOJ'II/IMepI/ISaI_[I/II/I), IMMOJIYy4YCHHUEC U IIPUMCHCHUC
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Ankamuensl: OyramueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEWIINE
XMUMHYECKHE CBOMCTBa (peakuus nonumepusaiun). [lomyueHre cuHTeTHYECKOTO

KayudyKa U PEe3HHbI

24

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psiA. ALETHIICH —
NPOCTEHIIMK MPECTaBUTENIb AJIKHMHOB: COCTaB, CTpOEHHE, (U3NYECKHe U
XUMHYECKHE  CBOWCTBAa  (peakiuu  TUIPUPOBAHMS,  TrajlOreHUpPOBAHUS,

rUpaTaliu, TOpeHus ), HOJyuYeHUue U IPUMEHEHHE

2.5

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKME M XMMHUYECKHE CBOWCTBA
(peakuuy TrajoOreHUpPOBaHUS W HUTPOBAHMS), TOIY4YEHHE U IPHUMEHEHUE.
Tomyon: coctaB, cTpoeHHE, (PU3MUECKHE U XUMHYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAHUS U HUTPOBAHMA), MOJYUYEHHE U TNpHUMEHEHHe. TOKCHYHOCTh

apeHoB. ['eHeTnyeckasi CBSI3b MEXKIY YIJIIEBOAOPOJAMH, NMPUHAMICKANIUMU K




Ppa3InYHBIM Kj1acCaM

2.6

[IpuponHble HCTOYHUKU YTIiIeBOJOpoaOB. [IpupoaHblii ra3 U MOMYyTHBIE
HedTsabIe Ta3bl. HedTh 1 e€ nmpoucxoxaeHue. CrocoOwl nmepepadboTku HETH:
[IEPETOHKA, KPEKUHI (TEPMUYECKHI, KaTaJIuTUYECKHil), muponus. [IpomykTsl
nepepaboTku HeTH, X MPUMEHEHHE B TPOMBIIICHHOCTH U B ObITY. KamMeHHBbIi

YTOJIb U MIPOJYKTHI €r0 epepadoTKu

Kncnopozlcoz[epmamne OpTraHU4Y€CKUC COCANHECHUA

3.1

IIpenenbHble  ONHOATOMHBIE CHOMPTHL. MeTaHON W 3TaHON: CTPOCHHUE,
duznuecKkue U XUMHUYECKHE CBOMCTBa (peaklUMU C aKTUBHBIMH METaJUIaMU,
rajJloreHOBOJIOPO/IaMHU, TOpEeHHe), MpUMEeHeHHe. BoaoponHble CBS3U MEXKAY
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOJIa U 3TAHOJIA HA OPraHU3M YeJOBEKa.
MHoroaromMHble CIUPTHL. DTUICHIVIMKOIb U MIMLEPUH: CTPOEHUE, hr3nueckue
U XUMHUYECKHE CBOWCTBAa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU METaJUIaMU,
KaueCTBEHHAasl peaklMsi Ha MHOTOATOMHBbIE CHHPTHI). JleiicTBHe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie NIMOCpruHa U OTUJIICHTJIMKOJIA

3.2

deHou: CTPOCHUC MOJICKYJIBI, (I)I/I3I/I‘ICCKI/I6 U XUMHYECKHE CBOMCTBA.

Tokcuanocth penona. [Ipumenenue dpenomna
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Anpneruapl ¥ KeToHbl. DOopMalbIeru, aleTaibAeTHl; CTPOCHHE, (DU3NUYSCKUe
M XUMHUYECKHE CBOMCTBAa (peakuUM OKHUCICHHS U  BOCCTAHOBJICHUS,

Ka4C€CTBCHHBIC peaKLII/II/I), IMMOJIYyYCHHEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KMCIOThl. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTpOeHue, (pU3NUecKne U XMMHUYECKUe CBOICTBa (CBOICTBa, 00IMe
JUId Kjacca KHUCIOT, peakius 3TepuHKalyu), MOJyyeHHEe M HpPHUMEHEHHE.
CreapuHOBas U 0JIGMHOBAsI KMCJIOTHI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOHICC I[@ﬁCTBHG

3.5

CrnoxHble 3pUphI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
s¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas posb

JKUPOB

3.6

VYrieBoapl: cocTaB, KjIacCU(pUKALUs YIIIEBOAOB (MOHO-, IU- U MOJHCAXapUIbl).
['moko3a — mpocTeimmii MOHOcaxapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJIbI,
¢usnyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C THUIPOKCHIOM
menu(Il), okuciaeHne aMmMHauHBIM  pacTBOpoM  okcuzaa  cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE TIII0KO3bI), HAX0XKJIEHUE B MIPUPOJIE, TPUMEHEHHE,
ounonoruueckas posib. @orocunte3. OpykTo3a Kak U30Mep TIOK03bl. Kpaxman
U LEJUII0JI03a KaK MpUpOAHbIe oauMepbl. CTpoeHHe Kpaxmalla U LEJUIF0JIO3bI.
dusnyeckue W XHMHUYECKUE CBOMCTBA Kpaxmana (THAPOJIM3, KaueCTBEHHas

PEaKIIHs C HOJIOM)




A3oTcoepiKalle OpraHnyecKue COeAMHEHUS

4.1

AMUHOKHCIIOTHI Kak am(poTepHble opraHudeckue coefauHenus. Ousnueckue u
XUMUYECKHUE CBONCTBA aMUHOKHUCIIOT (Ha mpuMepe mmiuHa). buomornueckoe

3HAaUYCHUE aMUHOKHUCHOT. IlenTumel

4.2

benku Kkak NpUpOIHBIE BBICOKOMOJIEKYJIIpHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAsl U TPETUYHAasl CTPYKTypa OelkoB. XMMHMUECKHE CBONCTBA OENKOB:

TUAPOJIN3, ACHATYypalusl, KAUCCTBCHHBIC PCAKIINN HaA Oenaku

BBICOKOMOJ'ICKy.]'IHpHHC COCIUHECHUA

5.1

OCHOBHBIC IIOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COCI[HHGHI/Iﬁi MOHOMCD,
MoJIMMEp, CTPYKTYPHOC 3BCHO, CTCIICHb IMOoJIMMEPpHU3allu, CpE€aHsAAa
MOJICKYJIAApHAs Macca. OcHOBHEBIE MCTOJbl CHHTEC3a BBICOKOMOJICKYIISIPHBIX

COCIH/IHGHI/Iﬁ — noJImMEepu3aluAa U NOJIMKOHACHCAI A

5.2

DKCHepUMEHTaIbHbIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBpalLCHHI:
O3HaKOMJIEHHE ¢ oOpa3llaMu TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, Kayuykos. [loidyyeHre CHHTeTHYECKOro KayuyKa U pe3UHbI

11 KIIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

TCOPCTI/I‘leCKI/Ie OCHOBBI XUMHH

1.1

XuMu4ecKkui aneMeHT. AToM. Sapo aToMma, U30TOoMbl. DNEKTpOHHAs 000JI0UKa.
DHepreTuveckue ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-2JIEMEHTHI.
Oco0OeHHOCTH pacipeieNieHUs SJIEKTPOHOB MO0 OPOUTAIISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOH(UTYpaIs aTOMOB

1.2

[lepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHYECKUX 3JIEMEHTOB
J.1. Menneneea. CBsi3b mepuoau4IecKOro 3akoHa u [lepuoanueckoii cucteMsl
XUMHYECKHX 371eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKUX DJJIEMEHTOB M
06p&3y€MLIX nMHN HpOCTBIX " CJIOXKHBIX BCHIICCTB IIO rpynnaM 158 nepnoz[aM.

3HadeHHe NEPUOANYCCKOro 3aKOHA B pa3BUTHU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIbl XUMHUYECKOM CBSI3HU
(koBanieHTHAs HEMOJSIpHAsT W TOJSpHas, WOHHAs, MeTayutndeckas). VoHbI:
KaTHOHBl M aHWOHBI. MeXaHu3Mbl 00pa30BaHUSI KOBAJICHTHOM XUMHYECKOM

cBs13U (OOMEHHBIN M TOHOPHO-aKLUENTOPHBIH). BogopoaHas cBs3b

1.4

BaneHTHOCTS. 3HCKTpOOTpI/II_IaTCJ'IBHOCTL. CreleHb OKUCICHUS




1.5

BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA
BEIIECTB OT THUIA KPUCTAUIMYECKOW pewmérku. lloHsatue o aucnepcHsIX
cucremax. VMcTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10sl BellecTBa B

pacTtBope

1.6

Knaccudukanus HEOPraHUYECKUX COCTUHEHHIA. Homenknarypa

HCOPraHN4YCCKUX BCIICCTB

1.7

Xumuaeckas pcaKnus. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHNYCCKHX peaKHI/Ifl B
HeOpraHHHCCKOﬁ u OpFaHquCKOﬁ XHMHH. 3aKOH COXpPaHCHHUA MACChl BCHICCTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SOHCPIUU IMIPHU XUMHUYCCKUX PCAKIUAX

1.8

CKopocCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

O6paTI/IMLIe pC€aKIuuu. XHUMHUECKOE PaBHOBCCHC. CDaKTOpBI, BIMUAOINIKEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

Dnextponutnueckas auccouuanys. CunbHble U cnadble dnekTponuthl. Cpena
BOAHBIX PACTBOPOB BEIIECTB: KHUCIAs, HEUTpanbHas, IIenoyHas. Peakuuu

HOHHOTO 0OMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

Hemerannsl. [lonoxenue Hemetamion B [lepuoanyeckoit cucteMe XUMHYECKUX
anemenToB J[.M. MeHnneneeBa u 0cOOEHHOCTH CTpOoeHUs1 aTOMOB. dusnueckue
CBOWCTBAa HEMETAJIOB. AJIJIOTPONMS HEMETAJUIOB (Ha MpHMepe KHUCIopoJa,

cepsl, pocdopa u yriepoa)

2.2

XUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbocdopa, yriaepomsa W KpeMHHUS) W HUX COCAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAIUX KUCIOT, BOJAOPOIHBIX coeauHeHuil). I[IpumeHeHue

BaXKHEHIITNX HEMETAJIOB U UX COEIUHEHUN
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Mertamnel. [lonoxkenne merannoB B Ilepuoguueckoil cucTteMe XMMHUYECKHX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOECHHUS 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTasuioB. O01re puznueckne cBOMCTBa MeTaITOB. CIUTaBbI METAIIOB.

aﬂeKTPOXHMI/I‘{eCKI/Iﬁ pax HaHpH)KeHI/Iﬁ MCTAJIJIOB
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XWMHYECKUE CBOWMCTBA BAXKHEWIINX METAJJIOB (HATPUHM, KaJIWi, KaJbIUH,
Mar"uii, alfOMHUHHAMA, ITUHK, XpPOM, JKEJIe30, Mellb) U UX coenuHeHuil. OO0mue

CITIOCOOBI MOJIYUYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6BITy 1 TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPraHNMYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JIMIHBIM

Kj1accaM

XUMHUS U )KU3Hb




3.1

Ponp xumum B oOecniedeHUH HKOJIOTHYECKOM, DHEPTreTUYECKON W THUIIEBON
6G3OHaCHOCTI/I, paSBI/ITI/II/I MCAUIINHBI. HOHSITI/IC (0] HayLIHBIX METOJaXx ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpeacraBnenus: 06 0OIMIMX HAYYHBIX MPUHIMIIAX TPOMBILIIICHHOTO MOJTYYEHUS
BOXHEHIIMX BEUIECTB. YEIIOBEK B MUPE BELIECTB U MATEPUAJTIOB: BaKHEUIIUE
CTPOMUTEIbHBIC MaTEpHalbl, KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPACKH, CTEKJIO,
KepaMuKa, MaTephayibl I AJIEKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U

MUHEpaJbHbIE y100peHus

3.3

XuMHUs W 370pOBbE YENOBEKa: MpaBuia HCIHOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, NpaBuiIa OE30IacHOTO HCIOJIb30BAHUS TPEMapaToB OBITOBOM

XHUMHHU B HOBCGI[HCBHOI;'I KHU3HU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

Xumwst, 10 ximace I'abpuensa O.C., OctpoymoB AKITHOHEpHOE 1.1.3.10.1.1.
W.I'., CaragkoB C.A. 00I11eCTBO
Xumust «M3paTenscTBO
«ITpocBelieHne»
Xumus, 11 knace | I'abpuensn O.C., OctpoymoB | AKIIMOHEPHOE 1.1.3.10.1.2.
WU.I., Caankos C.A. 0o0111ecTBO
Xumus «W3narenbpeTBO
«IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://edsoo.ru/mr-himiya/
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