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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickori denepanumny, TpeboBaHUN K pe3ylibTaTaM OCBOCHUS
benepanbHOl 00pa30BaTEIPHOM MPOTPaMMBbI CpPEAHEro 00IIero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DegepalbHOM  rOCYJapCTBEHHOM
oOpazoBatenbHOoM cTangapte COO, ¢ yuétom Konnenuuu npenogaBanusi yaeoOHOTo
npeamera « XuMus» B oOpa3oBaTeIbHbIX opraHusamusax Poccuiickoit deaeparum,
peanu3yroumMx OCHOBHbIE 00pa30BaTebHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3Butus Bocnutanusi B Poccuiickoii @eneparuu Ha nepuoa 1o 2025
rona» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO/J0OB K pa3pabOTKe MpOrpamMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOuieil crpaTteruu 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenuss ®I'OC COO o B3auMO0OYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3yibTaToB OOydeHHs U TpeOOBaHHM K YPOBHIO IOJITOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHOM OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpLIAIOLIMM 3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
IEJIOCTHOM CHCTEeME€ XUMHUYECKOTO o00pa3oBaHUsA. T I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEKa, a TAK)KE SKOJOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U TpHUpOAHOH cpene. Peanmusyercs xumuueckoe oOpa3oBaHHE OOyYaromIMXCs Ha
YPOBHE CpeTHEro 00I1Iero 00pa3oBaHus CPpeACTBAMHU YUEOHOTO MpeaMeTa « XuMUsD,
coJlep>KaHhe M TMOCTPOCHHE KOTOPOTO OINPENECICHbl B MPOTpaMME IO XHUMHUH C
y4€TOM creuu(puK HAyKH XUMUHU, €€ 3HAYeHUs B TO3HAHUU NPUPOJLI U B
MaTepUaIbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX LENel U NPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro  0OIero
obOpasoBanus B Poccutickoit deneparum.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0co0yio pojib B
COBPEMEHHOW LMBUJIM3ALMM, B CO3JaHUU HOBOW 0a3bl MaTepuasbHON KYJIbTYpBHI.
Ona BHOCHT CBOY BKJIJ] B )OPMHUPOBAHNE PANIMOHATLHOTO HAYYHOTO MBIIIUICHHS, B
CO3/laHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMSI B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU M BO3MOXXHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aMMOJECUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOH YacThI0 MUPOBOU KYJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJla U SKM3HU KaxJ0oro ujieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pElIeHHE
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEYECTBA — ChIPbEBOM,
HEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOmMMMU TEISIMH W TPUHIUIAMU CPETHETO OOIIETro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 UM i1  BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKEHUS
0o0pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOm@as W HEOpraHWYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM 10 HEOPTaHWYECKON XMMHUH (C BKIIOUEHHUEM 3HAHHUU U3 00IIeld XuMuu) U
opranndeckol xumuu. GopMUpOBaHUE JAHHOW CHUCTEMbI 3HAHUW MPU U3YUCHHUU
npeaMera oOecleynBaeT BO3MOXXHOCTb PAaCCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJX0Jla K M3Y4YeHHI0 Yy4eOHOro Marepuania ©u OO0yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpeleTEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYecCKOW XHWMHHM BELIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a Takke Ha YypPOBHE CTEPECOXUMHYECKHX U DBJICKTPOHHBIX
MIPEICTaBIICHUI O CTPOEHUH BerecTB. CBeieHust 00 M3ydaeMbIX B Kypce BEIIeCcTBax
JAIOTCA B Pa3BUTHUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenquHeHnid. B Kypce  opraHM4eckoil  XMMHUM ~ TOJy4YarOT  pa3BHUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHMs MEPBOHAYATIHLHEBIE
MPEICTABICHUS O XUMUYECKOM CBSI3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[lon HOBBIM yrioMm 3peHHss B TIpeaMere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCsd M3YUYEHHBIH Ha YypOBHE OCHOBHOrO 0OmIero oOpa3oBaHus
TEOPETUYECKH Marepuan ¥ (PaKTOJOTHYECKHUE CBEICHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOYyYarOIIMMCSl MPEAOCTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOUIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,



rIy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
obo0marome 10 00BICHSIONMIECH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHUN O Ba)XKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W MPUMEHEHUHU, & TAKKE O XMMHUYECKUX PEAKLUMSIX, UX CYUIHOCTHU U
3aKOHOMEPHOCTSX ITPOTEKAHUS JoNoJIHeTCA B Kypcax 10 u 11 kaccoB asemeHTaMu
COZIEpKaHMs, UMEIOIIUMHU KyJbTYPOJIOTUYECKUN M NPUKIATHOM Xapakrep. OTH
3HaHUSl CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKpBIBAIOT €€ pOJIb B IO3HABATEIBLHON U MPAKTUYECKON EATEIIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUH
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX HpobjieMax, CBSA3aHHBIX C XHUMHEH,
KPUTHUYECKHU OCMBICIMBATh HH()OPMALIUIO U TPUMEHSITD €€ /1JIsl TIONOJTHEHUS 3HaHUH,
pELICHUS MHTEIIEKTYaIbHBIX U OKCIIEPUMEHTAIIBHBIX HCCIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHUS» JAaHHOTO YPOBHS U3YUYEHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOUIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIA TOHMMaHUs (GUIOCOPCKUX UICH, TakuX Kak: MaTepHalibHOE €IUHCTBO
HEOPraHUYECKOT0 U OPraHMYeCcKOro Mupa, 00yCIOBIEHHOCTh CBOWCTB BEILIECTB UX
COCTaBOM M CTPOECHHUEM, [T03HABAEMOCTb IIPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U pelIeHUs MPOTUBOPEUYUI MEXIy HOBBIMU (DaKTaMUd U TEOPETHUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEUIEHUU 3KOJOTMYECKUX IpodiieMm, a
Takke MpobeM cOepeKeHUsI SFHEPIeTUUECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUHA U MaTEPHUAJIOB.

B nmane pemeHus 3aga4  BOCHUTAHMS, PA3BUTUS W COLMAIM3ALNAU
oOy4Jaromuxcsd NPUHATBIE MPOrPaMMOM IO XUMHUU MOJAXOJbl K OIpPEACIICHUIO
COJECpKaHUS U TOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (hopmupoBaHHUE
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUM, UIMEOIMX 0a30BO€ 3HAUEHHUE ISl PA3IMYHBIX
BUJIOB JICATEIILHOCTU: peIIeHUus Tpo0ieM, TMOUCKa, aHaiu3a U 00padoTKu
uH(popMaIMi, HEOOXOAMMBIX [UJIi TNPUOOPETEHHUs OMbITa MPAKTHUYECKOW U
MCCIIEOBATEIBCKON JEATEIBHOCTH, 3aHUMAIOIIEN BAXKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHus XMMUM KaKk Ha YpOBHE OCHOBHOI'O OOILEro
o0Opa30oBaHus, TaK U HAa YPOBHE CPEJIHEr0 OOLIEro 0Opa3oBaHus, IPHU ONPEICICHUH
COZIEPKATENIbHON XapaKTepUCTHKU LEJed W3YyYEeHHs NPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO MNpPU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIEW H3y4YeHUs
IIpEAMETA SABJISIETCS BIOJIHE OITPABIaHHBIM.



CornacHO AaHHOM TOYKE 3pEHUs TJIABHBIMHU LESAIMM W3Y4YEHMS IpEeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMHUpPOBaHME CHCTEMbl XHMHUYECKHMX 3HAHUH KaK  BaKHeuen
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXAT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOEHHUE A3bIKA HAYKH, YCBOCHHME W IOHHMAaHUE CYIIHOCTH JOCTYIIHBIX
000011eHII MUPOBO33pEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB U XUMHUYECKHUX PEAKIIHI, HEOOXOIMMBIX JJIsl MPUOOPETEHUST YMEHUI
OpUEHTHPOBATbCA B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUN, MMEIOIIMX
MECTO B IIPUPOAE, B MPAKTUUECKON U MOBCETHEBHOW KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsay ¢ atum, colepkaTesibHasi XapaKTepUCTHKa LEeJIel U 3a1a4 U3y4eHHUs
IIPEIMETA B IPOrpaMMe 0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TPHOPUTETAMU B CHUCTEME cCpeaHero oodimiero odOpa3zoBanHusa. CeroaHs B
MPernoJaBaHK XUMUU B OOJIbIIEH CTENeHH OTAAETCS NPEANOYTEHHE MPAKTUYECKON
KOMIIOHEHTE cojJepKaHusl OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa3oBaTEIbHOW OpraHW3aIliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUU, a (PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSMHU
AKTHUBHOTO IOJyYEHUS 3HAHUW U IPUMEHEHHUS UX B PEAJIbHOM KU3HU VIS PEIICHUS
IIPAKTUYECKUX 3a/1a4.

B cBA3U ¢ 3TUM [IpU U3y4YEHUHU NIpeIMeTa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHUE
IpUOOPETAIOT TAaKKUE LETU U 3a7a4H, KaK:

ajanrtanusi 00yJaromMxcsi K yCJIOBUSIM JTUHAMUYHO Pa3BHUBAIOIIErOCS MHpa,
dbopMHpOBaHHE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITENILHOMY MPUHATHUIO TPAMOTHBIX
pELICHUIT B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMmupoBaHue 'y O0OyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETECHIIUI), HMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE JUIsl PA3IUYHbIX BUOB
NEeATENbHOCTU: PEIIeHUs] MpoOseM, MOUCKA, aHaiu3a U o0paboTKM MH(OpMauu,
HEOOXOMMBIX ISl HPUOOPETEHHSI ONBITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B IO3HAHWHM XHMHH, a TaKXE JUIsl OLUEHKH C IO3MLIMI 3KOJIOTHYECKON
0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKHX MPOIIECCOB HA OPTaHU3M
YEJI0BEKA U PUPOIHYIO CpENY;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YUYarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPHUOOPETATh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VIS MTOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMupOBaHUE U PA3BUTHE Y O0YUAIOIIUXCSl ACCOLUATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTaHHWE Yy oOOydJarommxcs yOSKIEHHOCTH B TyMaHUCTHYECKOM
HAIPABICHHOCTH XWMHH, €€ BAXXHOW POJM B PEIICHUH TIOOATBHBIX MPOoOJIeM
PaIMOHAIIBHOTO MPUPOIONIOIB30BaHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TMPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH Oepex HOro
OTHONIICHUS K TPHPOAC M CBOEMY 3J0POBBIO, a TakKe MPHOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUHA B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mmaHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
0a30BOr0 YPOBHS BXOJUT B COCTaB MpPeIMETHOW 001acTu «ECTeCTBEHHO-HAyUHbIC
IPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIsl U3YUEHUSI XUMUH, Ha 0a30BOM ypOBHE
cpeaHero obmero oopa3oBanms, coctaBisaeT 68 gacos: B 10 kinacce — 34 gaca (1 gac
B Henento), B 11 ximacce — 34 yaca (1 gac B Hefienio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHbIE M00XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYeCKuX BelecTB. ['oMonorusa, wu3oMepusa. XHUMUYECKas CBS3b B
OpPTraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIC HAa3BaHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HX IPEBPAILCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy OPraHUYECKUX BEIIECTB U MaTepHUalaMy Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJIEHUE U OINHUCaHUE
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB MpPH
HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIIne MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuu 3aMelleHus] U TOpPEHUs), HAXOXJIEHUE B MPUPOJIE, IMOJIYyYEHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAN. DTUIEH U NPONWIECH —
IpOCTeHIINe NPEACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTalMd, OKUCJIEHUS U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psll. AlleTUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJloreHUPOBaHUS U HUTPOBAHUS), MOJyYEHUE U MpPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2an102eHUPOBAHUSL U HUMPOBAHUSL), noyyeHue u npumereHue. TOKCUYHOCTh apEeHOB.



['eneTnueckas CBA3b MEXAY YIJIEBOAOPOAAMHM, NMPUHAJICKAIMMUA K Pa3IHYHBIM
KJIACCaM.

IIpupongHbple HMCTOYHUKH YIUIEBOXOPOAOB. IIpupoaHslii ra3 W IOMyTHBIE
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib U IPOAYKTHI €r0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuieKuuu «Hed Ty
U «YToJIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX,
IIPOBEJCHUE PAKTUYECKON pabOThl: MOTyUYEeHUE 3TUIICHA U U3YYEHHE €TI0 CBOICTB.

Pacuérnsle 3anaun.

Bbluncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIEeCTBa WM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOHBIX BEIIECTB UM MPOLYKTOB PEAKIIUN).

Kucinopoaconepxamue opranniyecKue CoeinHeHHs

IIpenenbHbIE OAHOATOMHBIE CHUPTBHL. MeETaHON M 3TAaHOJ CTPOEHHUE,
bu3znueckue M XMMHYECKHE CBOWCTBA (peakluMh C aKTUBHBIMU METaJlIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpUMEHEeHHe. BoJopoaHbIe CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHoa U 3TaHOJIa Ha OPTraHu3M YeJIOBEKA.

MHoOroaToMHbl€  COUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
¢usnyeckue W XHMMHUYECKHE CBOMCTBAa (B3aMMOJCIHCTBHE CO HIETOYHBIMU
MeTalllaMH, KaueCTBEHHas peaklus Ha MHOTOAaTOMHBIE crnupThl). JleiicTBUE Ha
OopraHusM yesnoBeka. [[puMeHenue riuneprHa U 3TUIEHTITUKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOWCTBA.
Tokcuunocth perona. [Ipumenenne Genomna.

Anpnerupl U kemowuwvl. DopMmanbpaeruj, aueTAIbAETUl: CTPOCHHUE,
bu3nYecKre U XMMHUYECKHE CBOMCTBA (pEaKIMU OKUCICHUS U BOCCTAHOBIICHMS,
Kaue€CTBEHHBIC PEAKIINN), MOJyYCHUE U TPUMEHECHHUE.

OaHOOCHOBHBIE MTPECIIbHBIC KAPOOHOBEIE KUCIOTH. MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI: CTPOCHUE, (U3NMUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIUE NSt
KJIacca KUCJIOT, peakius dTepuduKaIum), nojydeHue u npumeHenue. CreapruHoBas
W OJIEMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KaPOOHOBBIX KUCJIOT, UX MOIOIIEe JIEHCTBUE.

Crnoxnble 2(QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCTOT. [ wmaponus
cinoxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb KHUPOB.

VYraeBoawl: cocTtaB, kiaccuukamus — yrieBoaoB  (MOHO-, JAM- U
nonucaxapuibl). ['1roko3a — npocreninii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS



MOJICKYJTbI, (PU3UIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCUIOM
meau(ll), okucnenre aMMruagyHBIM PacTBOPOM OKcua cepedpa(l), BoccranoBieHue,
OpOo>KeHHE TITI0KO3bI), HAX0XKJACHHE B PUPOJIE, TPUMEHEHUE, OUOIOTrHYecKast POJib.
®dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u nemnono3a Kak nNpupojHbie nonuMepbl. CTpoeHue kpaxmana u
HeU0NI03bl.  PU3MUEeCKMe W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAsI pEAKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YeHHUsS BEIIECTB W HUX IPEBpaIlCHUI:
poBe/IeHHEe, HAOJIIOJICHHE W OINHMCAHME JEMOHCTPALMOHHBIX ONBITOB: TOpPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcugoM wmenu(ll)), MHOroaromMHBIX CHUPTOB (B3aMMOJACICTBHE TIJIMIEPUHA C
rugpokcugom meau(ll)), anpreruoB (OKMcIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) um ruapokcuaom wmemu(ll), B3aumojmelicTBHE Kpaxmalia ¢ HOJIOM),
IIPOBEICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnsle 3agaun.

Berunciennsi 1Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMK MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKIIUN).

A3oTcoeprkale opraHM4eckue COeIMHEeHHUS.

AMMHOKHCIIOTHI Kak aM(OoTepHble opraHndyeckue coeuHenus. dusnueckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha mNpuMepe riauiuHa). buonormyeckoe
3HaUY€HUE aMUHOKUCIOT. [lenTunabl.

benku kak NpuUpoAHBIE BBICOKOMOJIEKYJISpHbIE coeauHeHus. IlepBuuHnas,
BTOpPHYHAsg M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOKCTBA OEJIKOB:
TUAPOJIH3, ICHATYPAIHs, KAYeCTBEHHBIC PEAKIINH HA OCIIKU.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEHIECTB M HX MpPEeBpallCHUN:
HAOJIIOICHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JAeHATypaIlus OCIKOB MpU
HarpeBaHUM, IBETHbIE PEaKUU OEIKOB.

BricokomoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE TOHSATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJMMEPU3ALINU, CPEIHSS MOJIEKYISIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHHN —
MOJIMMEPHU3ALIHS U TIOJTUKOHICHCAIHS.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAKOMJIEHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexxmpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBA3€M NPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 xmacce OCYIIECTBISETCS dYepe3 HCIIOIb30BaHUE KaK OOIUX €CTECTBEHHO-



HAYYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIOMUXCS CUCTEMHBIMHU JUTSI OTIAETHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYIHBIA (PaKT, THUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CHHTE3, Kiaccu(UKalus, MepHOJUIHOCTh, HAOIIOICHNE,
U3MEpEHUe, SIKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusmka: wmarepusi, DJHEprusi, Macca, aroM, OJIIEKTPOH, MOJEKyIa,
OPHEPTreTUYECKUN YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIeCTBA, (DU3MUSCKUE BEJTMUMHBI U SAMHHIIB X U3MEPCHHS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBIC BemiecTBa (OCNKH, YIIICBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIBl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOJOTHsA: TNHINEBBIC TMPOAYKTHI, OCHOBBI pAllMOHAIBHOTO THUTAHUS,
MOTOIITHE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUUYECKHE TPEnapaThl, MAaTepUAIbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIIAS N HEOPITAHUYECKAA XUMUSA

Teopernyeckue 0OCHOBbI XUMHMH

XuMUYEeCKH 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTUYECKUE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTan, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOHUTAIAIM B aTOMax
AJIIEMEHTOB MEPBIX YETHIPEX NEPHOJOB. DIEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[Iepronnueckuit 3akoH u [lepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOTO 3akoHa M Ileproanveckol CUCTEMBI
xuMudeckux aneMeHToB [[. 1. MenzaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHMYECKHX DJJEMEHTOB U
o0pa3yemMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM U Mepuoaam.
3HaYeHue MEPUOANIYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHJIbl XUMHYECKOW CBA3U
(KOBaJIeHTHAsl HEMOJSIpHAs M TOJSpHAsl, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHOW XMMHUYECKOM CBsiI3M (OOMEHHBI U JOHOPHO-
akuenTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIATEIBLHOCTb.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.



[lonstne o nucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 101 BemecTsa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BeleCcTB. ['eHeTudeckass CBsA3b HEOPraHWYECKUX BEIIECTB,
MPUHALISKAIIUX K PA3TMYHBIM KJ1accaM.

Xumuyeckas  peaknuss.  Knaccudukamuss  XMMHUYECKHUX — peakiuid B
HEOPraHMYECKOM M OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUsS MAacCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH IPU XUMHUECKUX PEAKLIHIX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3audHbIX (pakTopoB. OOpaTUMBbIe
peakunn. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUSAIOIIME HA COCTOSHHE
XUMHU4ecKoro paBHoBecus. [Ipunnumn Jle [larense.

DnexTponutuyeckas nuccormanus. CuibHbIC U cadbie 3iaeKkTpoiauThl. Cpena
BOJHBIX paCTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IEJIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYCHHUS BEIIECTB W MX MPEBPALCHUI:
neMoHcTpanus Tabnun «Ileproguyeckas cucrema XuMudeckux 3jaeMentos 1. U.
MemnzeneeBay, U3yuyeHHEe MOJENEH KPUCTALIUYECKUX PEIIETOK, HAOMIOJACHUE U
OMHUCaHWE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3loKeHUE MEePOKCHIA
BOJIOPOJia B MPUCYTCTBUU KAaTAJIM3AaTOPA, OMPEAECIECHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOII[BIO0 YHUBEPCATHLHOTO HHANKATOPA, PEAKIIMU HOHHOTO OOMEHA), TPOBEACHUE
MPaKTUYECKON paboThl « BiusiHre pa3nuuHbIX (GaKTOPOB HA CKOPOCTh XUMUYECKOMN
peakuum».

PacuétHrle 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XHMMHUYECKHX pPEaKUdil, B TOM YHUCIE
TEPMOXUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAs JOJISI
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckon  cucreme
xuMuueckux sneMeHToB [[. M. MennaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
®u3nYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETaUIoB (Ha Mpumepe
KHCIIOpo/a, cephl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUA  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOAHBIX COSIUHEHUN ).

[IpruMmeHeHnEe BaXXKHENUIIINX HEMETAIUIOB U UX COEUHECHUM.

Metannel. Ilonoxenne meraiuioB B [lepuonndeckon cuCTEME XUMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS JICKTPOHHBIX 000JOUEK
atomMoB MeTauioB. O0mue guznueckue cBoiicTBa MeTaioB. CIijlaBbl METaJJIOB.
DNEKTPOXUMHUUYECKUI P/l HAMIPSKEHU METaJIOB.



XUMUYECKHE CBOMCTBA Ba)KHEUIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, aTlOMUHUM, ITMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl MOJyYeHUs MeTauioB. [IpuMeHeHne MeTasioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
W3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 0Opa3l0B HEMETAJUIOB, pEIICHUE
AKCIICPUMEHTAIBHBIX 3a/1a4, HaONIOJCHWEC M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHUJIA aTIOMUHHUSA C pacTBOpaMU
KHUCJIOT U IIEJ0Uel, KaYeCTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

PacuétHbie 3amayun.

Pacuérel Maccel BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHWYECTBY
BCIIICCTBA, Macce WM OOBEMY OJHOTO M3 YYacCTBYIOIIUX B PEaKIMU BEIIECTB,
pacuéThl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
13 BEILIECTB UMEET MPUMECH.

X¥MHUS U KU3Hb

Ponap xuMum B 0oOeCIieYeHUH SKOJOTHYSCKOM, SHEPreTHUSCKON U IHIIECBOM
0€30IacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX METOAaX MO3HAHMUS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenuss o0 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUAIOB. BAKHEUIINE CTPOUTEIbHBIE
Martepuaidbl, KOHCTPYKIMOHHBIE MAaTepHajbl, KpAacKh, CTEKJIO, KepaMHKa,
Matepuaibl sl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE WU MHUHEpaJIbHbIC
yaoOpeHus.

XuMHsT W 3J0pOBbE 4YEJIOBEKA: IpAaBWIA HKCIIOJb30BAaHMS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOT0 UCIIOIL30BAHMS MIpernapaToB OLITOBOM XUMHUH B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€H MpU  HU3YyYEHUH  oOmed
HEOpraHndeckom xuMuu B 11 Kiacce oCylIeCTBIISIETCS YEPE3 MCIOJIb30BAHHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX IIOHSATHH, TaK W TOHATUH, SBISIOIIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mMe eCTECTBEHHO-HAYUYHBIE MOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiaccuPuKaius, MepUOJUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusznka: MaTepusi, SHEPrUsi, Macca, aToOM, JIEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOM, PaIUOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUH YPOBEHb, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKHUE BEIUYUHBI U €AUHUIIBI UX
W3MEPEHHUS, CKOPOCTh.



buosorusi:  kjeTka, oOpraHu3M, DJKocHcTeMa, Ouocdepa, Makpo- ¢
MUKPORJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.
['eorpadusi: MuUHEpaIbl, TOPHBIC TTOPOJBI, TIOJE3HBIE UCKOIAEMbIE, TOILIUBO,

pECypCHI.
TexHOJIOTHS: XUMUYECKash MPOMBIILICHHOCTh, METAJLTypIHsl, POU3BOJCTBO

CTPOUTCIIbHBIX MAaTCcpualioB, CEIbCKOXO03SMCTBECHHOC IMpOU3BOACTBO, IIHUIICBAsA
IIPOMBIIIJICHHOCTD, (I)apMaI_IeBTI/I‘-I€CKa$I IIPOMBINIIICHHOCTD, IIPpOU3BOACTBO
KOCMCTHYCCKUX IIpCIIapaToB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.

Onucanne MaTepHaJIbHO-TEXHUYECKOH 0a3bl HeHTpa «Touka poctay,
HCI0JIB3YEeMOT0 VISl peaju3alun 00pa3oBaTe/ibHbIX NPOrpaMM B paMKax
npenoJIaBaHus XMMUH.

MarepuanbHOo-TeXHHYecKkass 0a3za meHtpa «Touka pocTta» BKIOYaeT B ceOs
COBpPEMEHHBIE U Kjaccuueckue npuOopsl. Ilociennue mponumm MHOTOJETHIOK
anpoOanuIo B NIKOJIE ¥ MOJIYYHIN IpU3HAHUE y yunuTeneld xumuu. K Hum otHOCSTCS:
npubop JUisi JEMOHCTPAllMU 3aBHCHUMOCTH CKOPOCTH PEAKIUU OT pPa3InYHBIX
(bakTopoB, anmapar sl MIPOBEACHUS XUMUYECKUX PEAKIUH, TPUOOP AJI OIBITOB C
IIEKTPUUECKUM TOKOM, TPUOOP JIs1 U3yUEHHUs COCTaBa BO3/yXa U MHOTHUE JIPYyTHE.
YyuThiBas MpakTUYECKHUI OMBIT MPUMEHEHHs JAaHHOTO 00O0pY/IOBaHUSA Ha ypoOKax
XUMUH, MBI JaIUM JIUIIH KPaTKOe onucanue mpudopoB. OCHOBHOM aKIEHT CellaeM
Ha onucaHud MUGPOBBIX JabopaTopuid W WX BO3MOXKHOCTAX. [{udposas
(xommbroTepHasi) Jsabopatopus (IIJI), mnporpamMmMHoO-anmapaTHbIi KOMILIEKC,
JATYMKOBAsi CHCTEMa — KOMIUIEKT Yy4eOHOTO 000py/IOBaHUs, BKIIOYAOIINNA
U3MEpPUTEIbHBIN 070K, MHTEep(deic KOTOPOro Mo3BOJSET 00ECrneyruBaTh CBA3b C
MEPCOHATLHBIM KOMIIBIOTEPOM, W HAOOp NTaTYMKOB PETUCTPUPYIOMIMX 3HAYCHUS
Pa3TUYHBIX PU3NUECKHUX BEIUMYMH. J[aTUMK TeMIiepaTyphl IJIaTHHOBBIA — MPOCTON U
HAJEXKHBIA JaTYMK, MpPEIHAa3HAYEH Ui U3MEPEHUs TeMIepaTypbl B BOJHBIX
pacTBOpax U B ra3oBbIX cpenax. Mimeer paznuunblil nuana3zoH uzmepenuit ot —40 1o
+180 °C. TexHuyeckue XapaKTEpPUCTHUKHM JaTYMKA YKa3aHbl B WMHCTPYKLIHUH I10
AKCIUTyaTanuu. J[aTyuk Temneparypbl TEpMONAPHBIA MpeIHA3HAUEH JJIs1 U3MEPEHUS
temrneparyp A0 900 oC. Vcnonb3yercs npu BBIMOJHEHUH PabOT, CBSA3AHHBIX C
U3MEPEHUEM TEMIIEPATYp IUIAMEHU, IUIABJICHUS M Pa3JIOKEHHs BeulecTB. JlaTumk
ONTUYECKOM IUIOTHOCTH (KOJOPUMETP) — TNpPEAHA3HA4YeH [JIsi U3MEPEHUs
ONTUYECKON MIOTHOCTU OKpAIIEHHBIX pacTBOpPOB. Mcmonb3yercss mpu HU3y4eHUU
TeM «PacTtBopb», «CKOpPOCTh XUMUYECKUX PEAKIIUI», OIPEACICHUN KOHIEHTPALUN



OKpAaIlI€HHbIX HOHOB WJIM COEUHEHHUI. B KOMIUIEKT BXOAST NaTUYUKHU C PA3IMUHON
JUTMHOM BOJIH TIOJIYIIPOBOJIHUKOBBIX MCTOYHHMKOB cBeTa: 465 m 525 HM. O0BEM
KIOBETBI COCTABJISET 4 MJL, ITIMHA ONITHYECKOTO MyTH — BemecTsa 10 mm. 27 JlaTumnk
pH npenna3zHaueHn miis u3mepeHus BojgopoaHoro nokasarens (pH). B Hacrosiuee
BpEMS B IIKOJIY MOCTYyNalOT KOMOMHHPOBAHHBIE NATYMKH, COBMEIIAIONMNE B ceOe
CTEKJISHHBIM JJIGKTPOJ C OJJICKTPOJOM CpaBHEHHUs, 4YTO JieJlaeT paldoTy IO
M3MEPEHUIO BOJOPOJAHOTO MoKazaTens 6osiee kompopTHOU. [(namazon usmepeHuit
pH or 0—14. Wcnonp3yercs Ajisi U3MEPEHUST BOJOPOJHOIO MOKA3aTENsI BOIHBIX
pPacTBOPOB B PA3IMUHBIX UCCIEIOBAHUSIX O0OBEKTOB OKpYIXKaroIiel cpeabl. JlaTuuk
AIEKTPOIPOBOIHOCTH npeaHa3HAYEH TUISt U3MEPEHUS YAEIbHOU
AIIEKTPONPOBOHOCTH KHAKOCTEH, B TOM YHUCJIE U BOJHBIX PACTBOPOB BEIIECTB.
[IpuMensieTcs mnpU U3YYEHUU TEOPUU  DBIEKTPOJIUTUYECKOW IHCCOLMAIUU,
XapaKTepUCTUK BOAHBIX PACTBOPOB. JlaTUMK XJIOPUI-MOHOB MCIOJIB3YETCS IS
KOJIMYECTBEHHOTO OMpPEACIICHUSI COJIepKaHUsl UOHOB XJIOpa B BOJAHBIX PacTBOpaXx,
MoYBe, MPOAYKTax mnutaHus. K [JaTdyuky TMOAKIIOYAETCS MOHOCEIESKTUBHBIN
anektpoa (MCD) (paGouuit »aekTpoj), MOTEHIMAT KOTOPOTO 3aBUCHUT OT
KOHIICHTPAILMU OIPEIENAEMOr0 HOHA, B JAHHOM CJIy4ae OT KOHIIEHTPalui aHHOHOB
Cl-. Totenmman MCD onpenensioT OTHOCHTEIBHO 3JICKTPOJa CPaBHEHUS, Kak
MPaBUJIO, XJOpCEPEOPSHOro. 3ampemniaeTcss Tporarb MeMOpaHy dJIEKTpoja
najbllaMy U IPUBOJUTH €€ B COMPUKOCHOBEHUE C TBEPABIMU MOBEpXHOCTSIMU. [Ipu
xpanenun MCD wyyBcTBUTENBbHAs YacTh JaTyvka (MemMOpaHa) JOJKHA OBbITh
3aIlMIIEeHA CTIeIIMaTbHBIM KoJMmaykoM. He omyckaeTcst HCIoJib30BaTh 3JIEKTPOIBI C
MOJIMMEPHON MeMOpaHOW B cpelnax, CcoJepKallux JeTyuyue BellecTBa WU
oprannueckue pactBoputenu. He crnemyer wucnons3oBate MCD B CHIBHBIX
okucnutensax. JnurensHoe HaxoxaeHue MCD B pacTBopax KpEemKUX KUCIOT WIH
IeJI0Ye MPUBOAUT K PE3KOMY M HE- OOpaTUMOMY COKPAIICHHIO CPOKa CITYXKOBbI
anekTpoaa. JlaTyuk HHUTPAT-MOHOB TMpEeJHA3HAYEH I  KOJHUYECTBEHHOIO
OTIPEJICIICHUs] HUTPATOB B pa3- JIMYHBIX OOBEKTaX OKpPYXkAIOLIEH Cpeiabl: BOJIE,
oBommax, ¢pykKrax, KOJOACHBIX W3JEIUAX M T. JA. Mukpockon 1u¢ppoBoi
npeaHa3HavYeH JJis W3- y4eHUs (POpMbl KPUCTAJIOB M HAONIOJECHUS 3a POCTOM
KpUCTA/NIOB. Ammapar [Jisi NpOBeIeHUs XUMHUYecKuxX pe- akuuid (AIIXP)
NpeAHa3HaueH I MOJYy4YeHUS U JEMOHCTPALUM CBOMCTB TOKCHUYHBIX IMapoOB U
ra3oB. JTH BEIIECTBA MOTYUYalOTCs B KOJI0E- peakTope, U Mpu HarpeBaHuM (win 6e3
HarpeBaHus) ra3000pa3HbIe BEIIECTBA MPOXOAT YEpe3 MOTIOTUTENIbHbIE EMKOCTH
(HacaJku) C pacTBOpaMH pEareHTOB, BCTYNAIOT ¢ HUMHU B peakiuio. M30bIToK raza
MOTJIONIACTCA KUJKUMU W TBEPABIMU pPEAreHTaMH, a TaKkKe aKTUBUPOBAHHBIM
yriiéM. ATimapar 4yale BCEro UCIOJIb3YIOT IJIs OJyYEHUS ¥ ICMOHCTPAIlMU CBOMCTB
XJiopa, cepoBosiopoaa. [Ipu mpaBUIBLHOM SKCIUTyaTalud mpudopa IeMOHCTpaIus



CTAaHOBUTCSI yI0OHOM U Oe3omacHoi. Ha nmpoBeieHre onbITOB TPaTUTCS OKOJIO 3—6
MUH. XOpollas BU3yaJbHOCTb SIBJISETCS MPEUMYIIECTBOM 3TOTO npubopa. Tak kak
IpU JIEMOHCTPAIIMM OJHOBPEMEHHO MPOXOASAT HE- CKOJIBKO PEAKUUH, BAXKHO
npaBwiIbHO 28 OpraHuW30BaTh HAOMIONCHUS YYAIIUMHUCS 3a TPOTEKAOIIMMHU
npoueccamu. llenecooOpasHo 3ammcaTh Ha JOCKE Ha3BaHUS WM (POPMYIIBI
pEareHTOB, HAXOMISIIUXCA B TOTJOTUTEIBHBIX CKJISHKax. 110 okoHYaHMM omnbITa
HY»KHO CPAaBHHUTbH MCXOJIHBIE PACTBOPHI BEUIECTB U PE3YJbTATHI UX MPEBPALICHUI.
AITXP MOXXHO MPUMEHSATh Ha Pa3HbIX 3TAax OOy4YEHUs — MPU U3yYEHUH HOBOIO
MaTepuala, MOBTOPEHUH M 3aKpEIJICHUU, 0000IIEHUH U CUCTEeMAaTH3allui 3HAaHUI
yuamuxcs. B 3aBucumocTtu ot npoduiis 00yyaeMsbIX, 11eeil ypoKa, ypOBHS 3HAHUS
YYaIIUXCsl BO3MOXKHBI Pa3IMYHbIE BAPUAHTHI TTOCTAHOBKH HKCIIEPUMEHTA U BHIOOpa
pearupyromux BemecTs. OJHAKO NPU HW3YYEHUU CBOMCTB BELIECTB HE CIIEAYET
OTPAaHWYMBATBCSA TOJBKO JKCHEPUMEHTOM € Hcnosb3oBaHuemM AIIXP. Muorue
JTUJAKTUYECKUE 1€ MOTYT OBITh JOCTUTHYTHI TOJBKO JIEMOHCTPAIIMEHl OIMBITOB B
TpaguioHHon ¢opme. Ilpubop A HEMOHCTpAIlMU 3aBUCHUMOCTH CKOPOCTHU
XUMHUUYECKUX PEaKIUi OT Pa3IMUHbIX (PAKTOPOB UCIIOIB3YIOT NMPU U3YUYECHUH TEMBbI
«CKOpOCTh XUMHUUYECKOW peaKIMm» U TEIUIOBOro 3P deKTa XUMHUECKUX PeaKIuil.
[Tpubop ma€T BO3MOKHOCTh SKCIIEPUMEHTAIBHO UCCIIEIOBATh BIUSHUE HA CKOPOCTh
XUMUYECKUX PEaKIUui CIEAYIONMX (PaKTOPOB: MPHUPOABl PEarHPYIOIIUX BEIIECTB,
KOHLEHTpAIM pearupyomux BEUIECTB, IUIOMAAM TpaHUIbl pas3nena (a3 B
TETEPOTeHHBIX  cUcTeMax  (MMOBEPXHOCTU  CO-  MPUKOCHOBEHUS  MEXIY
pearupyromuMy  BelIeCTBaMH), TeMIIepaTyphl, KaTajau3aTropa, HHIHUOUTOpA.
[Ipumenenue AIIXP He orpaHuumMBaeTcCs BBIIICONUCAHHBIM HSKCIEPUMEHTOM.
[Tpubop ym00HO MPUMEHSATH MPHU JEMOHCTPAIMU CBOMCTB auokcuaa azota (1V),
MeTUIaMuHa, Opoma, mpu (GpakIMOHHON MeperoHku HedTu. B 1emnsx skoHomMuu
BPEMEHHU €r0 MOXHO HCIIOJb30BATh NPU W3YUYECHUU CBOWCTB YIJIEKHCIIOrO Ta3a.
AIIXP moaxomuT mis modydeHus Oe3BOJHON a30THOM KHCIOTBHI, OpOoMOEH30I1a,
HUTPOOEH30J1a U IPYrux coeauHeHui. [Ipubop cocTouT u3 noacTaBKu, Ha KOTOPOI
3aKpEeIICHbI JIB€ MAaHOMETPUUECKHE TPYOKH, KOTOPHIE COEIUHSIOTCS C COCyAamMu
JlanponpTa C€ TOMOIIBIO  IUTACTUKOBOM  TpyOKM ¢ mpoOkamu. Mexmay
MaHOMETPHUUYECKUMHU TpyOKaMU Ha TaHEIW HAHECEHA IKaja JJIsl HaOII0JCHUs
YPOBHSI KHUAKOCTH B TpyOkax. OKpalIeHHON >XUIKOCTHIO MOXKET OBITh PAacTBOP
aro6oro kpacurens B Boje. [lunerka-no3atop — npucnocobiieHue, HCIoab3yemMoe
B J1a0OpaToOpuu NJii OTMEPUBAHUSA OMNPEAEIEHHOTO0 O00BEMA KUAKOCTHU. [lunerku
BBIITYCKAIOTCS IEPEMEHHOI0 U MTOCTOSIHHOTO 00bEMa. B KoMIIEKThI 000pyA0BaHUS
JUTSI METUIIMHCKUX KJIACCOB BXOASAT yA00HBIE MUNETKHU-/103aTOPbl OJJHOKAHAIbHBIE,
MO3BOJIAIONINE HACTPOUTH HEOOXOJIUMBIA O0BEM OTOMPAEMOU KUIKOCTH B TPEX
pa3IMYHbIX auara3oHax . Mcronp30BaHME COBPEMEHHBIX TEXHOJIOTUM U LBETOBOM



KOJMPOBKHM JHMAaNa3oHa JI03UPOBaHUS JAET BO3MOXKHOCTh KAaYECTBEHHO, TOYHO,
0€30MacHO BBINOIHATH MUNETUpOBaHUE. [IMNETKH UMEIOT CMEHHBIE TUIACTUKOBBIE
HakoHeyHUKHU. 29 baHs koMOuHMpOBaHHasi TMpegHA3HAYeHa [UJIsi Harpena
CTEKJISTHHBIX #  (apPopoOBBIX COCYAOB, KoOrja TpedyeTcs co31aTh BOKPYT
HarpeBaeMoro CocyjJa paBHOMEpHOE TeMIepaTypHOe TMoje, H30ekaTh
UCIIOJIb30BAaHUSI OTKPBITOIO IUIAMEHU U PACKAIEHHOM AJIEKTPUYECKOW CIHUpau .
Koprniyc komOuHUpoBaHHOW OaHU clenaH U3 amtoMuHUS. JKUAKOCTHAs 4YacTh
KOMOMHUPOBaHHOM OaHM 3aKpbIBaeTCs KOJbLAMHU pa3iIu4HOro nuamerpa. Jis
HarpeBaHust cocynoB 10 100 °C B kadecTBE TEIUIOHOCUTENS HCHOJB3YIOT BO.Y,
Korja tpebyercst co3daTh 0OJiee BBICOKYIO TEMIIEpaTypy IMPUMEHSIOT COJIEBbIE
pactBopsl. TermmoHocuTeneM MoxeT ObITh Tiuiepud. OH obecreuynBaeT UHTEPBA
temmneparyp or 60 mo 180 °C. Belme 3Toi TeMmeparypbl IIIMUEPUH HAYMHAET
pasznaratbcsi M JbIMUTB. [{ns HarpeBaHus 40 0OoJjiee BBICOKMX TeMIIEpaTyp
UCIOJIB3YIOT I[WJIMHJIPOBOE MAacjio WM CHIMKOHOBOE. boiee 06e3omacHo
UCIIOJIb30BaTh JUIsl HAIOJHEHHS OaHb CyXOW MEJIKO3EpHHUCTBIM mecok. OmHako
NecoYHble 0aHU MPOTPEBAIOTCS HEPAaBHOMEPHO. B cocTaB KOMIUIEKTa BXOJUT CUTO
JUTSI TPOCEUBAHUS pEYHOTO Necka. MicTouHnKoM Teruia 1t KOMOMHUPOBAHHOW OaHU
SIBIITFOTCS AJIEKTPUUECKHUE TUIMTKHU C 3aKpBITON criupaiibio. [Ipubop nms momydeHus
ra3oB HCHOJb3yeTCs AJs MOJydeHHUs HeOOJbIIUX KOJIMYECTB Ta30B: BOAOPOAA,
KHCIIOpoAa (U3 NEpOKCHIa BOJOPOAA), YIIEKUCIOro rasa.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
oOy4YarolmuUMHCsl TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMEeTHbIM H MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SBJISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACITEIBHOCTHBIM TOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
o011ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpakKTaHCKOW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONIPEICIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOCHU
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMU, MPUCYIIMMHU ILEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeameTa «XHUMHS» JOCTUTaTCA B
€AMHCTBE YYEOHOM U BOCIUTATEIILHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJieaJaMU POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMyd W  TpaBWIaMH  TMOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHMS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH
00y4Jaromuxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEILHON ¥ TMPAKTHYECCKOW JEATEIHLHOCTH
0oOyyYaromuxcs Mo peaanu3alnu OpUHATHIX B OOLIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJICKTUBE;



TOTOBHOCTHY K COBMECTHOM TBOPUECKOM AESITEIIBHOCTHU PU CO3/IaHUH YUYEOHBIX
MIPOEKTOB, PEIICHUN YUeOHBIX U MMO3HABATEIIBHBIX 33/1a4, BBIMOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M MNPUHUMATh MOTHUBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHAIU3€ PA3IMYHBIX BUJIOB YUYECOHOU NESITEIHHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTH)KEHHS HAYKH €CTh pPe3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJIEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPYy/a YUEHBIX U MPAKTUKOB,;

MHTEpeca U 03HABATEIbHBIX MOTUBOB B ITOJYUYE€HHUH U MOCIIEIYIOIIEM aHAIU3E
uH(pOpMAaIH O EPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUMBATH CBOE IOBEJEHUE M IMOCTYIKH CBOMX TOBapHIIEH C
MO3UIIMI HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHHE MOCIEACTBUU 3TUX
MOCTYTKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHUMAaHUS LEHHOCTEH 310poBOro u 0Oe3omacHoro oOpasza JKHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOIO/IEHUsT TIpaBuJ O€30MacHOro oOpalieHus C BEIIeCTBAaMU B OBITY,
MOBCEAHEBHOM KM3HU U B TPYAOBOU EATEIHLHOCTH;

MOHMMAHMUS LEHHOCTH TIPaBUJl HHJUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTyallUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCNEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENbCKON
NEATEeNIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM MW  JpYyrux BHUAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUM TNPAKTHYECKUX 3aj1ay
COIMAILHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YKCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAXKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpaszoBanus, Oyaymiel mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAaHUSI TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TMPOOJIeM, BIUSHUS
HSKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;

OCO3HAHHMS HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHIKEHUW XUMHH  JUIS
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEI OKPYNKaOUIEH
MPUPOJHON Cpelle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKHUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIaTh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA NEeSATeIbHOCTH AKOJIOTMYECKOM HaIIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
bopMHpPOBaHUY PAIMOHATBLHOTO HAYYHOTO MBINIICHUS, CO3JIaHUU IIEJIOCTHOTO
npeCTaBiIeHUs] 00 OKpY’KarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
[UBWIN3ALIMK: B €€ TYMaHUCTUYECKON HAITPaBJIEHHOCTU U BaXKHOU POJIM B CO37IaHUU
HOBOM 0a3pl MaTepuaJbHOW KYJIbTYphl, PEIICHUU TJI00aTbHBIX MPOOJIEM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIIMHBI, OOECIEUEHUHU YCIOBUMN
YCHENIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KUZHH KAXKIOTO YiieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJb30BaTh
MoJIyyaeMble 3HAHUSA VISl aHAJU3a U OOBSICHEHUS SIBIICHUI OKPY’KAIOIIEro MHUpa U



IPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHUS JIeNaTh 000CHOBaHHBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyYE€HHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
pelieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYALIHSIX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENbCKON NeATEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENpEepbIBHOMY O00pa30BaHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBHHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3iaudHbIX chepax npodheccHoHaTIbHOU
NEeATENBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHET0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HauYMMble i1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOyYaroONIUXCs
MEXTUCITUTUTMHAPHBIC (MEXKITpEIMETHBIC) OOIICHAYYHBIEC TIOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CICONU(PUKY METOJO0B TO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIieI0BaHNE, HAOIIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPyTHE);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

peryJsiTUBHBIE), oOecreynBaroIue (dbopmMupoBaHue (GyHKIHMOHATBHOM
IPAMOTHOCTH M COLUAJIBbHON KOMIETEHIIMU O0yYarOIINXCs;
CIIOCOOHOCTB o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXTUCIIUTUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M yHUBEpPCAIbHBIC ydeOHBIC
JICUCTBUSI B O3HABATEILHON U COIMAIIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSAMU.

OBianenue YHUBEPCAJIbHBIMHU y4eOHBbIMH NMO3HABATEJIbHBIMH
NefiCTBUAMMU:

1) 6a30Bble JJOorMUYecKHUe JeiicTBHS:

CaMOCTOSATETTLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENICIIATh LENU JCITEIbHOCTH, 3aJlaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBILIIJICHHUS —
BBIJICJIATh XAPAKTEPHBIE NMPU3HAKHU TMOHSATUM W YCTAHABIMBATH UX B3aWUMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 1JI1 OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAHUS M KPUTEPUU JJI KJacCU(pUKAIIMKU BEIIECTB M
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBASMbBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) AJIEMEHTa, XUMHU4YecKas (hopMyIia, ypaBHCHUE XUMUYSCKOM peaKIuu
— MpU pelIeHUH Y4eOHBIX IMO3HABATEIbHBIX M IMPAKTHYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHbBIC MOJICTbHBIC MPECTABICHUS ISl BBISBICHUS XapaKTEPHBIX ITPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO TO3HAHHUS BEUIECTB U XUMHUYECKHX
peaKLHnii;

bopMyIMpOBATH IEJH U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJI1 (DPOPMHUPOBAHMS THIOTE3bI IO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HAaBBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 332 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011IeHUST ¥ BBIBOJIBI OTHOCUTEIBHO JTOCTOBEPHOCTH PE3yJIbTATOB MCCIIEI0BaAHNSI,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHOMN PaboTeE;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATEeIbHOCTH, TPOSBISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]]a4, TPUMEHEHHIO PAa3JIMYHBIX METOJIOB
TMO3HAHUS.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIEpXaHUs, CIPABOYHBIE MMOCOOUS,
pecypcel MHTEpHETA), aHaTM3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUIOB U (PopM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMIPOTUBOPEYUBOCTH;



(GbOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOJbI MPU TIOUCKE H
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS yYEeOHBIX 3a1a4
OTpPEICNIEHHOIO THUIIA;

npUOOpETaTh OMBIT WCHOJIB30BAHKUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTABICHHUS
uHdopmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU PadOTE C XUMUYECKOM
uH(popMaIeil: NPUMEHATh MeXNpeaMeTHble ((U3MUecKue U MaTeMaTHYECKHUE)
3HAKU ¥ CUMBOJIBI, (pOpMYJIbl, a00OpEBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJISATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAae€MOM TEMBI B XOJC IUajora W/WiH
JTUCKYCCHHW,  BBICKa3bIBaTh  HWaAEH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHSI TIPE/ITIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSATEIBLHO HJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBITIOJTHEHUHN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peann3allid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0/J1e 00CYXIeHUSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTETILHO TUUIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO
NeSATENBHOCTh, Ompenensis e€ Ienu W 3aJa4yd, KOHTPOJHUPOBATH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATH MpEaraéMblii aJIrOpuT™M JACUCTBUN MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3(h(HEKTUBHBIN CIOCO0 HMX pEHICHUS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIh CBOCH JCATEIHPHOCTHA HA OCHOBE CaMOaHAIH3a
CaMOOIICHKH.

INPEIAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TPUPOIBI,



B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTHU, €€ (DPYHKIHMOHATHLHOU
IPaMOTHOCTH, HEOOXOUMOM /Il PEIICHHUS MPAKTUYECKUX 3a]1ad M IKOJIOTHIECKU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOHOM CpeIe;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAralolue TMOHATHS (XUMHUUYECKUUA JJIEMEHT, aToM, JJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢dopmyina (pa3BEpHyTass M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, paauKal,
H30MEpUsi, U30MEPHI, TOMOJIOTMYECKUN PsiJl, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOI U
a30TCOJIepKaIllUe€ COEIUHEHHUS, MOHOMEpP, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (T€OpUs CTPOCHUS
oprannueckux BeniectB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalnue B OCHOBE TMOHMMAaHUS MNPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (DAKTOJOTMYECKUE CBEICHUS O CBOWMCTBaxX, COCTaBe, MOJYyYCHUH U
0€30MacHOM HCITOJIb30BAHUN BAXHEHIINX OPTraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM AEATEIbHOCTU YEIOBEKA;

c(hOpPMUPOBAHHOCTb YMEHHMM BBISBISATH XapaKTEPHbIC MPU3HAKU TTOHATHM,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMUCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUYEeCKUX COCIMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIIOJH30BATh XUMHYECKYH) CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YPaBHCHUN XUMHUUYECKUX pEaKIIUi,
M3TrOTaBIUBATh MOJIEM MOJIEKYJ OPraHMYECKUX BEIIECTB MJis WILTIOCTPAIlUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAIICKHOCTh H3yUYEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEICIEHHOMY
KJIaccy/Tpynne coeAuHeHu (yrieBOJOpOAbl, KHUCIOPOJI M a30TCOAEp Kalue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIUHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematnieckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUSI OTACJIBHBIX OPraHMYECKHX BEUIECTB (ITHIIEH, NPOIMIICH, AaleTUJIEH,
ATUJICHTJIMKONb, TIULEPUH, (eHoJ, (opManablaeru, aneTaibAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEApPUHOBAs KMCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmanl, eJIJTi0JI03a, TIUIUH);

chOpMHUPOBAHHOCTh YMEHHS OINPEACHATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTb YMEHHUS TNPHUMEHATHh IIOJIOKECHHUS TEOPUU CTPOCHUS
opranuueckux BemiecTB A. M. bytiepoBa 1jis1 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChI BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUSCKHEC
U XMMHYECKHE CBONCTBA THUIWYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHMYeCcKUX BeIIeCTB (METaH, 3TaH, 3TUJICH, MPONWIEH, alleTUJIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJI, 3TAHOJI, TUJICHTJIMKOJb, TJULEPUH, (PeHOII,
aleTaabJeru, MypaBbluHasi U YKCYCHasi KUCJIOTHI, IJIFOKO03a, Kpaxmal, [eUTi0103a,
AMUHOYKCYCHAasl KUCJIOTa), WUIIOCTPUPOBATh T'CHETHUYECKYIO CBSI3b MEXKIYy HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOIHOTO
CbIpbs (HE(DTh, TPUPOAHBIN ra3, yroyb), CIOCOObI HX NEPEPAOOTKU U MPAKTUUECKOE
pPUMEHEHUE TIPOYKTOB MEPepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOIYKTa
peaKkIuy 1o U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIaJACTh CHCTEMOM 3HAaHHH 00 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCIIOJIb3YEMbIX B XUMHUHU MIPU U3YyUYEHUHU BELIECTB U
XUMHUYECKUX SBICHUMN (HaOJIOJeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHMUE),
WCIIOJIB30BaTh CHUCTEMHBIC XUMUYCCKHE 3HAHUS IS TPUHATHS PEIICHHH B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MpaBUiIa MOJIb30BAHUS XUMUYECKOM
MOCY/ZIOM U J1TabOpaTOpHBIM OOOpYJOBaHHUEM, a TaKXKe IpaBWiia OOpalieHus ¢
BEII[ECTBAMHA B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITTOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XWMHYCCKHM
HKCIIEPUMEHT (TIPEBpAILIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATUJICHA U U3YUYEHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JIeHATypanus O0EJIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUHU
C TMpaBUJaMU TEXHUKH OE30MAaCHOCTH TMpW OOpaleHnH C BEMIECTBAMU H
7a00paTOpHBIM  O0OpYAOBaHHEM, MPEACTABIATh PE3YyJIbTaThl  XUMHUYECKOTO
OKCTEpUMEHTa B (opMe 3amucy ypaBHEHUM COOTBETCTBYIOUIUX PEAKIUA U
dbopMyIMpPOBaTh BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTHYECKH aHAIM3UPOBATH XHWMHUYECKYIO
uHhOpMAITNIO, TIOJIy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiu, HTepHET U Apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  CcOOJIOAaTh  TpaBWia  SKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXpPAHEHHSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON CpeIbl, OCO3HABATH



OMAacCHOCTh BO3JICUCTBUS HA KWBBIE€ OPraHU3Mbl OMPEACIIEHHBIX OPraHUYECKUX
BCILIECTB, MOHMMas cMmbIch Tokazarens 1K, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALCHUS WX BPEAHOTO BO3JIEUCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs 00Y4YaronIuXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TIO3HAHUS BEIIECTB U
XUMHUYCCKHUX SIBIICHUM;

JUISL  CIICTIBIX M CJIA0OBUIAAIIMX OOYYaroImMXCsS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudecKas
XUMHUS» OTPAKAIOT:

c(hOPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW TPUPOBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYphl JHYHOCTH, €€ (PYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOUMOM JI PEIIeHUs] MTPAKTUYECKUX 33a/1ad U IKOJOTUUYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBbIO U IIPUPOJTHOU cpeie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKHH 3JEMEHT, aToM, W30ToI, S-, pP-, d-
DJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJIb, MOJISPHBIM OO0BEM,
BAJICHTHOCTb, DJICKTPOOTPUIIATEIBHOCTh, CTETIEHb OKUCICHHS, XUMMUUYECKasl CBS3b
(KoBaJIeHTHAsl, MOHHAS, METATUYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasK PeIIETKa,
TUNBl ~ XUMUYECKUX  PEAKLMH, PacTBOpP, DJICKTPOJMUTHI,  HEIJICKTPOJIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccorumanuu, nepuoanuecknii 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMS] MAacChl BEUIECTB, 3aKOH COXPAHEHMSI U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE ITOHMMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTMYECKUE CBEJACHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MaCHOM HMCTOIb30BAHUH BaKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATCIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTb YMEHHMM BBISBISATH XapaKTEpHbIC MPU3HAKUA TOHATHM,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE IMOHSITHUS IPH
ONMCAaHUY HEOPTraHUYECKUX BELIECTB U UX MPEBPALCHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BATh XUMHUUYECKYI) CHMBOJIUKY JIJIsI
cocTaBiaeHus (OpMyJ BEIIECTB M  yPaBHEHUM XUMUYECKUX  PEaKIuH,



cucremarndeckyro HomeHknarypy (IlUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblil Tra3, YIJEKUCIbIM ra3, aMMHaK, TaliéHas
U3BECTh, HETAUIEHAS! U3BECTh, IUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUM ONpPEJIESATh BaJIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJAMHEHHUSAX PA3JIMUHOIO COCTaBa, BHUJ XUMHUYECKOU
CBSI3U (KOBaJEHTHAs, HOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS]) B COCIUHECHUSX, THUII
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BeIlleCTBa (aTOMHAasi, MOJEKYJIspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pACTBOPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBJINBATh MPUHAJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpEeAeNEHHOMY Kiaccy/TpyIie
COCIMHEHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTb YMEHUM PACKPBIBATh CMBICI MEPUOJAMUECKOTO 3aKoHa /I.
N. MenpeneeBa U I€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
Y IPOTHOCTUYECKYIO (DYHKITNU;

chOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XHMHYECKHX »dJeMeHTOB 1-—4 mnepuonoB Ilepronuyueckoil CcUCTEMBI
xuMuueckux sjemMeHToB JI. M. MenneneeBa, MCIONb3ys HMOHATHA «S-, P-, O-
AJIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COEAUMHEHUN MO MepuojaM u
rpynmnam [lepuoaudeckoit cucTeMbl XuMUYECKUX 351eMeHToB JI. 1. Menneneesa;

chOpMUPOBAHHOCTb yMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMHUYECKHUE CBOMCTBAa HEOPraHWYECKUX BEIECTB  PAa3IMYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3UM MEXKJYy HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHUYECKUE DPEAKIUU TIO0
pa3IMYHBIM TIPU3HAKaM (YUCIYy M COCTaBYy PEarupyrolivxX BeEIIECTB, TEIUIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEMEHEW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEaKIy, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABJISITH YPAaBHEHUS PEAKIUN pPa3ITMUHBIX
THUIIOB, TIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMH UAYT JO KOHIIA;

c(hOPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIHMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAB pPa3IUYHBIX HEOPTraHUYECKUX BEILECTB, pPACMO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIICCTB;



chOPMHPOBAHHOCTh YMEHHH PaCKphIBaTh CYIIHOCTh  OKHCJIHTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT pa3InyHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniuin Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IMPOMBIIIICHHOTO MOJIYYEHUS CEPHOM KUCIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAy4YHBIX MNPUHIUIAX U
HKOJIOTUUECKUX MTPOOJIEeMaxX XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh yYMEHHUIN TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHHEM
MOHATHUS «MACCOBast I0JIS BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIICHHH Ta30B MpU
XUMHUYECKUX PpEaKIMsIX, MacChl BeIIeCTBAa WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O00BEMY OJIHOTO M3 YYACTBYIOIIMX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0/IaTh MPpaBuiIa MOJIb30BAHUA XUMUYECKOM
MOCY/ZIOM U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IpaBWJIa OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

chOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBHITIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHHEe IMEePOKCHIa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
OMpENICNICHUE CpeIbl PacTBOPOB BEIIECTB C TMOMOIIBI YHUBEPCAIHHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKON peaKkiluu,
peaknuu MOHHOTO OOMEHa, KA4eCTBEHHBIC peakinu Ha CyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3a7a4 MO
teMam «Mertamnb»y u «HeMmeramne») B COOTBETCTBUM C MpPaBHIAMH TEXHHUKU
0€30MmacHOCTU TIpU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OPaTOPHBIM 000PY/I0BAHHEM,
NPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOTO SKCIEpUMEHTa B (opMme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PeaKIMil U POpMYITUPOBATH BEIBOABI HA OCHOBE 3THX
pe3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHpopMaIlMio, TMOJy4YaeMyl M3 pa3HbIX MCTOYHUKOB (CpEJCTBAa MacCOBOM
KOMMYHUKaIK, HTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHA  COONIIOMAaTh  MpaBUjia  JKOJOTHUYECKH
1[eJ1eCO00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEISAX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH TPUPOIHON CpeJbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS HA )KUBbIE OPTAHU3MBI ONPEICTEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarenss [IJIK, mosicHaTe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPENOTBPAIICHUS X BPEJHOTO BO3/ICMCTBYSI HA OPraHU3M Y€JIOBEKA;

JUIS 0OYYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCsS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCUHYIO chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XMMHAYECKUX

bopmyi.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIACC
Koan4yectBo 4yacos DJIEKTPOHHBIE BocnurarejbHbIN
HaunmeHnoBanue
Ne (uudgposbie) KOMIIOHEHT
pa3fiejioB U TeEM Kontpousnsie | IIpakTnueckue
n/n Bceero o0pa3oBaTe/ibHbIE
nporpamMmbl padoThbI padoThI
pecypcesl
Pa3pnen 1. TeopeTrnueckue 0CHOBBI OPraHMYeCKON XMMHH
YCTaHOBJICHHE
JIOBEPUTENIBHBIX

OTHOIIICHUH MCXKOY
YUUTCIIEM U CTO

YYEHUKAMU,
IIpeamer opranndeckoi CHOCOOCTBYIOIIUX
xumun. Teopust MO3UTUBHOMY

Bubnanorteka LLOK
11 CTPOEHHMSI OPraHNYECKUX 3 BOCITPUATHIO
N https://m.edsoo.ru/7f41837
coenrHeHU A. M. yYalyMucs
Bytneposa TpeboBaHUH U
MpOChO yuHTes,
MIPUBJICYCHHUIO UX
BHUMAaHHUS K
o0cyxkaaemMoil Ha
ypoke uHpopManuu
Wroro no pazneny 3
Pazpnen 2. YriaeBoaopoabt
[Ipenenbubie OPMHPOBAHHUE
21 pel 9 Bubnunoteka LIOK opurp
. TJIEBOJIOPOIBI — OTBETCTBEHHOT'O
y Alopoat https://m.edsoo.ru/7f41837
AJIKaHBI OTHOIIICHHUS K




YUCHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
oOyyJaronmxcs K
CaMOPAa3BUTHIO
camMo00pa30BaHUI0
Ha OCHOBE
MOTHBAIAH K
00y4eHUIO0

2.2

HenpenenbHusbie
YTJIE€BOJOPOIBI: AJIKEHBI,
aJIKa/INeHbI, aTKUHBI

Bubnanorteka LLOK
https://m.edsoo.ru/7f41837

IpUMEHEHHE Ha
ypoke
HHTCPAKTUBHBIX
¢dopM paboThI
y4yamuxcs: -
HHTCIUICKTYAJIbHBIX
urp,
CTUMYJIMPYIOIINX
MI03HABATEIbHYIO
MOTHBAIUIO
IIKOJIbHUKOB

2.3

Apomarndeckue
YIJIEBOOPOBI

Bubnanoteka LLOK
https://m.edsoo.ru/7f41837

dbopMupoBaHHe
KOMMYHHKaTUBHON
KOMIIETEHTHOCTH B
oOmIeHNH 1
COTPYAHHYECTBE CO
CBEPCTHUKAMH

2.4

IIpupoaHbIE HCTOYHUKH
YTIE€BOJOPOAOB U UX
nepepadoTka

Bubnanoteka LLOK
https://m.edsoo.ru/7f41837

dbopmupoBaHue
IIEJIOCTHOTO
MHUPOBO33PEHUS,




COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHSI

HAYKH U
00111eCTBEHHOM
MPAKTUKU
Hroro mo pasneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHEeHUst
MIPUBJICYCHHE
BHUMaHUS

3.1 Crupter. denon

Bubnanorteka LLOK
https://m.edsoo.ru/7f41837

IIKOJIbHUKOB K
LIEHHOCTHOMY
ACIEKTy U3y4YaeMbIX
Ha ypOKaXx SIBJICHUH,
OpraHu3aIus ux
paboTHI C
MoJy4yaemMoi Ha
YPOKE COLIMATIBHO
3HAYUMOU
uHpopmanuei

AJbJIETUBIL.
3.2 Kap6oHOBBIE KHCITTOTHI.
Crnoxuble 3(¢upbl

Bubnanoteka LLOK
https://m.edsoo.ru/7f41837

dbopmupoBanue
OCO3HaHHOTO,
YB@KHUTEIBHOTO U
TO0OPOKENATETHHOTO
OTHOIIEHHUS K
JIPyTOMY YE€JIOBEKY,
€ro MHEHHUIO,
MHPOBO33PECHUIO




3.3

YrieBoabl

Bubnanoteka LOK
https://m.edsoo.ru/7f41837

BKJIIOYEHHUE B YPOK
UTPOBBIX MPOIIEAYD,
KOTOpBIE TTIOMOTAIOT
nojAepKaTh
MOTUBALIMIO JeTEH K
MOJIYYEHUIO 3HAaHUM,
HaJla)KMBaHHIO
MMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHHUH B
KJacce

Hroro no pasneny

13

Pasnen 4. A3oTcoaepxkaiye opraHudeckue coeMHeHUus

HCIIOJIb30BaHUE
BOCIIMTATCIBbHBIX
BO3MOKHOCTEH
coaepKaHus
y4eOHOT0 MpeameTa

AMUHBI. Bubnunoteka LLOK
4.1 3 yepe3
AMUHOKHCIOTEI. benku https://m.edsoo.ru/7f41837
JI€MOHCTPALIHIO
JeTSM IPUMEPOB
OTBETCTBEHHOTO,
rpaXKAaHCKOTO
MOBE/ICHUS
Wroro mo pazneny 3
Pa3pnen 5. BeicOKOMOJIEKY /ISIpHBIE COCAUHEHUS
5.1 [Tnactmaccel. Kayuyku. 2 Bubnuoteka LIOK dbopmupoBaHue




Bosokna

https://m.edsoo.ru/7f41837

OCHOB
JKOJIOTMYECKOU
KYJIBTYPbI
COOTBETCTBYIOIIEH
COBPEMEHHOMY
YPOBHIO
HKOJIOTUYECKOTO
MBIILICHUS

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




11 KUIACC

Konn4yecTBo 4yacos JIEKTPOHHBIE BocnurarebHbli
HaumenoBanue
Ne (uudgposbie) KOMIIOHEHT
Pa3aejioB u T€EM Kontpousnsie | IIpakTnueckue
n/n Bceero o0pa3oBaTe/ibHbIE
nporpamMMbl padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckune 0CHOBbI XUMHH
YCTaHOBJICHHE
JIOBEPUTEIIBHBIX
OTHOIIICHUH MEXKY
YUYUTENEM H €TO0
YUYEHUKAMHU,
CIOCOOCTBYIOIIUX
CrpoeHue aToMOB.
. MMO3UTUBHOMY
[Tepronnueckuii 3aKOH U
Bubnunoteka LIOK BOCIIPUATHIO
1.1 [lepuonnyeckas cucrema 3
https://m.edsoo.ru/7f41837 | ydamumucs
XUMUYECKHUX JIEMEHTOB .
TpeOOBaHUI 1
. . MenneneeBa
MPOChO yUHTEs,
MIPUBJICYECHUIO UX
BHUMAaHHUS K
o0cyxaaemMoi Ha
ypoke
uH(popManuu
¢dbopmupoBanue
OTBETCTBEHHOTO
19 CrtpoeHue BemecTna. 4 Bubnunoteka LIOK OTHOIIICHUS K
' MHoroo6pasue BemecTB https://m.edsoo.ru/7f41837 | ydeHwuto,
TOTOBHOCTH U
CIIOCOOHOCTH




o0yJaromuxcs K
CaMOpPa3BHUTHIO U
caM000pa30BaHHIO
Ha OCHOBE
MOTHUBAINH K
00y4YeHUIo U
MO3HAHUIO

1.3

XUMUYECKUE PEAKIIUU

Bubanorteka LLOK
https://m.edsoo.ru/7f41837

HpUMEHEHHE Ha
ypoke
MHTEPaKTUBHBIX
¢dopm paboTbI
ydaluxcs: -
HHTCJUICKTYaJIbHBIX
urp,
CTUMYJINPYIOLIHUX
HI03HABaTEIBHYIO
MOTHBAIIHIO
IIKOJIbHUKOB

Hroro no pazgeny

13

Paznen 2. Heoprannueckasi xumust

2.1

Meranibl

Bubnanoteka LLOK
https://m.edsoo.ru/7f41837

dbopMupoBaHue
KOMMYHUKaTHBHOU
KOMIIETEHTHOCTH B
O0IIEeHUN U
COTPYAHUYECTBE CO
CBEPCTHHKAMHU

2.2

Hewmetabl

Bubnanoteka LLOK
https://m.edsoo.ru/7f41837

¢dbopmupoBanue
LIEJIOCTHOTO




MUPOBO33PCHUS,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY
YPOBHIO pPa3BUTHS
HAYKH U
00IIIECTBEHHOH
MPAKTHKH

2.3

CBsI3p HEOPTraHUYECKUX U
OpPTaHUYECKUX BEIICCTB

Bubnanorteka LLOK
https://m.edsoo.ru/7f41837

MIPUBJICYCHHE
BHUMaHUs
IIKOJIbHUKOB K
LIEHHOCTHOMY
acCreKTy
M3y4aeMbIX Ha
YPOKax SIBJICHUH,
OpraHU3aIMs UX
paboThI C
MoJy4aeMou Ha
YPOKE COIMAIBHO
3HAYMMOM
uHpopmanuein

Utoro no pazneny

17

Pazgea 3. Xumus 1 :;Ku3HbL

3.1

XUMHUS U )KU3HD

Bubnanorteka LLOK
https://m.edsoo.ru/7f41837

¢dbopmupoBanue
OCHOB
DKOJIOTHUECKOH
KYJBTYPbI
COOTBETCTBYIOLIEH
COBPEMEHHOMY




YPOBHIO
9KOJIOTUYECKOTO
MBIIIUICHUS

Hroro no pasgeny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoubnsie | IIpakTnueckn
n/n Bcero u3y4eHusi | oOpa3zoBaTe/ibHbIE
padoThbI e padoThbl
pecypcsl
1 [Ipenmer opraHu4ecKON XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHss OpraHMYeCKUX
2 coenuHeHuit A. M. bytneposa, ¢ 1
OCHOBHBIE I10JIOKEHHUS
[IpencraBienue o kinaccudukanuu
3 OpraHvueckux Bemects. Homenknarypa 1
(cucremaruyeckas) U TpUBHAJIbHbIE
Ha3BaHUS OPraHUYECKHUX BEIIECTB
4 AJTKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHUH Psifg
5 Mertan u 3TaH — OpocTeuIIe 1
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUieH U NPONWIEH — IMPOoCTENIINe 1
IIPEJICTABUTENIN ATKEHOB
8 [Tpaktuueckas padora Ne 1. «Ilomyuenue 1 1
JTWICHA U U3yUYEHUE €T0 CBONCTBY
9 Ankanuensl. byraguen-1,3 u 1

MetunoyTtaaueH-1,3. [lomydenne




CUHTETUYECKOIO KayuyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOCHHOCTH
CTPOCHUH, TOMOJIOTHYECKHUI pAA.

10 N
AneTruieH — npocTteimunit
IIPEJICTaBUTEIND aJIKUHOB

1 Brrunicnenus no ypaBHEHUIO XUMUYECKON
peakuuu

12 ApeHsbl: 6eH3011 U TOIy0J. TOKCHUHOCTh
apeHoB

13 ['eHeTnyeckas CBSI3b yIIIE€BOIOPOAOB,
NPUHAAIEKAIINX K pa3IMYHbIM KJ1accam
[IpupoaHbIe HICTOYHUKH YIJIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HICTOYHUKH YIJIEBOAOPOIOB:

15 NPUPOIHBIN ra3 v MOIyTHHIE HEPTIHBIE
ra3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTtponbHas pabota no pasueny
«YTIIEeBOAOPOABD)

17 [IpenenpHble OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BogoponHas cBa3b

18 MHOroaToOMHbIE CIIUPTHI: 3TUIECHTITUKOJIb
U TJIMLEPUH
DEHOI: CTPOCHHUE MOJIEKYJIBI,

19 (bu3HYEeCcKre U XUMHUYECKHUE CBONCTBA,
NpUMEHEHNE

20 Anpaeruapl: GopManbaeTu U




areraiapaerun. Anerod

21

OI[HOOCHOBHLIG NpCACIIbHBIC Kap6OHOBBIC
KHCJIOTBI: MypaBbUHAA U YKCyCHas

22

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

23

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK
MMPEACTAaBUTCIN BhICIINX Kap6OHOBBIX
KHCJIOT

24

Mpruia Kkak coJId BBICIIUX Kap6OHOBI>IX
KHCJIOT, IX MOIOIIEE ACHCTBHE

25

CnoxHbie 3(hUPBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MIPOITU3 CIOKHBIX

3¢upoB

26

XKupsl: runponus, npuMeHeHue,
OuooruuecKas poiib KUpPOB

27

VYraeBoasl: cocTas, KiaccuUKanus.
Baknelimue npenctaBUTeNN: III0KO3a,
dpykTo3a, caxaposa

28

KanMaJ'I H OCJIIF0JI034a KaK ITPUPOIHBIC
IMMOJINMCPbI

29

KoHTponbHas paboTa mo pasaeny
«Kucnopoacoaepxaine opraHn4ecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHasi pabora

30

OO6m1as xapakTepucTuka
a30TCO/AECPKAIIUX OPraHUYECKUX
coenuHeHuil / Becepoccuiickas
poBepoyHasi pabora




31

AMMHBI: METHJIAMHUH W aHWJINH

32

AMWHOKHCIOTHI KaK aM(bOTepHLIe
OpTraHU4YC€CKUC COCAUHCHU A, UX

ouoJiornyeckoe 3HaueHue. llentuael.

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHHUS

33

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN

34

OCHOBHBIE MCTOJblI CHHTC3a
BBICOKOMOJICKYJISIPHBIX COCIUHECHMH.
HJ'IaCTMaCCLI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckn
e padoThI

JlaTa
U3yYeHHs

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKUH DJIEMEHT. ATOM.
DJeKTpoHHas KOHPUTYpalrs aTOMOB

Ilepnonnueckuit 3akoH u [lepnonnueckas
cucTeMa XUMHYECKuX 3aeMmeHToB /I, .
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHEl CTPOEHUsI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XMMHYECKHUX DJICMEHTOB U UX COCIUMHCHUI
0 TpyIIaM U nepuogaM. 3HaYEHUE
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHU4YECKUX 3neMeHToB [[.J1. MeHaeneeBa
B Pa3BUTUHU HAYKHU

Crtpoenue BeniecTBa. XMMHUYECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BonopoaHas cBA3b

BajeHTHOCTB. DIIEKTPOOTPHULIATEILHOCTb.
CreneHb okucicHUs. BemecTra
MOJICKYJISIPHOT'O U HEMOJICKYJIAPHOT'O
CTPOCHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
WctrHHBIE ¥ KOJUTOUAHBIE PACTBOPHI.
MaccoBas J10J1s1 BEIIECTBA B pacCTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPTraHNYECKUX COCTUHECHUH.
['eneTrueckas CBsI3b HEOPTAHUYECKHIX
BEILIECTB, PA3INYHBIX KJIACCOB

Knaccudukanus XuMHU4ecKnux peakiui B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPaHEHHUs1 MacChl BELECTB; 3aKOH
COXPAaHEHHUs U IPEBPALICHUS SHEPTUU IIPU
XUMHYECKHUX PEaKIMAX

CkopocTtb peakiuu. O0paTuMble peakuy.
XUMHUYECKOE pAaBHOBECUE

10

[TpakTnueckas padora Ne 1. «BausHue
pa3nuYHBIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEaAKLIAN»

11

DICKTPOTUTHYECKAS TUCCOIHALINS.
[TousiTHE 0 BogOpoAHOM mokasatesne (pH)
pactBopa. Peakiuu noHHOTO 0OOMEHa.
I'maponus opraHuyYecKux u
HEOPTraHHYECKUX BEIIECTB

12

OKHCITUTENTEHO-BOCCTAHOBUTEIIHLHBIC
peakmuu. [ToHsiTHE 00 2MEKTpOIIN3Ee
pacIIaBoB M paCTBOPOB COJIEH

13

KonTponbHas pabota no paszaeny
«Teopernueckre OCHOBBI XUMHUM

14

Mertannisl, UX IMOJIOKEHHUE B
[lepuoanueckoii cucTteMe XUMHUYECKHUX
anemeHToB /1. . Menaeneena u
O0COOCHHOCTH CTpOCHHUS aToMOB. O01Ine




(du3nyYecKre CBOMCTBA METAINIOB

15

CnaBbl METAILIIOB. QHGKTpOXI/IMI/I‘{eCKI/Iﬁ
pAaa HaprDKCHI/II\/’I METAJlJIOB

16

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPHUH, KM, KaIbIUH,
MarHui, aJIIOMUHUIN) U UX COCTMHEHUN

17

XHUMHYECKHE CBOMCTBA XpOMa, MEJTU U UX
COEeIUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeae3a U UX
COeIUHEHUN

19

ITpakTnueckas pabora Ne 2. "Pemienue
HKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe
«Mertamns"

20

Hemeranmel, ux moyioxxeHue B
[Teproanyeckoil cucTeMe XUMUYECKUX
anemeHTOB /1. . Meneneena u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue CBOMCTBa HEMETAIIIIOB.
AJJIOTpOTINST HEMETAIJIOB (HA IPUMEpe
KHCIIOpoJia, cephl, (hocdopa u yriieposa)

22

XHUMHYECKUE CBOMCTBA FAJIOTE€HOB, CEPBI U
UX COCIMHECHUH

23

XuMHYecKue CBOWCTBa a30Ta, pochopa u
HUX COCIUHEHUN

24

XHWMUYECKUE CBOMCTBA yTiIepoaa, KpEMHHUS
U UX COeOUHEHUN

25

[IprMeHeHne BaX)HEUIINX HEMETAUIOB U UX




COEIUHEHU

26

O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110
teMme «HeMeramnel». Berancienus mo
YpaBHEHHSIM XUMHUYCCKHX PEaKIUil 1
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuueckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIbHBIX 3a/1a4 I10 TEME
"Hemetanisl"»

28

KoHnTtponbHas paboTa mo TeMam
«Metamie 1 «HemeTaiuisy

29

HeOpraHI/I‘IeCKI/IC H OPraHUYCCKUC
KHCJIOTHI. HeOPFaHI/I‘leCKI/Ie n
OpraHN4YC€CKUC OCHOBAHUA

30

AM@doTepHbIe HEOPraHUYEeCKHE U
OpraHMYEeCKHEe CoeInHeHus. [ eneTnueckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponp xumMuu B o0ecrieueHun
BKOHOFI/I‘ICCKOﬁ, BHGPFGTHHGCKOﬁ n
HHH.[CBOﬁ 6630HaCHOCTI/I, Pa3BUTHH
MCAUIIUHBI

32

[IpencrasneHus: 06 0OMUX HAYYHBIX
MPUHIUITAX POMBIIUICHHOTO TIOJTYYCHUS
BaYKHEMIINX BEIECTB

33

YenoBek B MUpPE BELIECTB U MaTEPHATIOB

34

XHUMHS U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

34







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

HpOBepﬂeMbIe NnpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nmporpaMmmbl CpeAHET0 06mer0 06pa30BaHI/Iﬂ

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

11

CdopMUpOBaHHOCTH MPEACTABICHUN O XUMHUUYECKOU COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMHH B MO3HAHUU
SBIIGHUN TPUPOABI, B (OPMUPOBAHWUU MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOAMMOM st
pelieHusl TPAKTUYECKUX 3a7a4 U DIKOJIOTHYECKH OOOCHOBAHHOTO

OTHOUIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM cpesie

1.2

Brnanenue cucremMoil XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIIue IMOHSATHUSI (Monekyna, BaJICHTHOCTb,
AJEKTPOOTPULATEIILHOCTD, CTEIIEHb OKHCIICHMS, XUMMUYECKasl CBS3b,
MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OOBEM, YIJIEPOIHBIN CKEJET,
(yHKOWOHANbHAS ~ TpyNmna, pajuKal, HW30MEpHus, H30MEpHI,
TOMOJIOTUYECKUN DAL, TOMOJIOTH, YTJIEBOJOPOMABI, KHUCIOPOLA- |
a30TcojiepKallie COeIUHEHUs, OMOJIOTHUECKH aKTHBHBIC BEIIECTBA
(YrneBopl, )KUPBI, OCIKH), MOHOMED, IMOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEIUHEHHUs); TEOPUU U 3aKOHBI (TEOpHs
XUMUYECKOTO CTpoeHMsl opranudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJHYECKHH SI3bIK XUMHH, (PaKTOIOTUIECKUE
CBEJICHHWsS O CBOMCTBax, COCTaBe, TOJy4YeHHMH U 0e30IMacHOM
WCTOJb30BAHUM BAXXHEUIIMX HEOPraHWYECKUX M OpPraHUYECKUX

BELIECTB B OBITY U MPAKTUYECKOM JIEATEIBHOCTH YeI0BEKa

1.3

ChopmupoBaHHOCT, YMEHUU BBISIBISATH XapaKTepHbIE MPU3HAKU
MOHATUM,  yCTAHABIMBAThL WX  B3aUMOCBS3b,  MCIIOJB30BaTh
COOTBETCTBYIOIIIME IOHATUSA IPU ONKMCAHUM COCTaBa, CTPOCHUS H

MPEeBpalLICHUI OPraHUYeCKUX COeTMHEHUI

14

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUIECKYIO CHMBOJIHKY
JUIS. COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaméHHoW) ¢GOpMyT OpPraHMYECKHX BEIIECTB W YPaBHCHUM
XAMHYECKUX  peaklud,  W3TOTaBIMBATh  MOJEIH  MOJICKYJ
OpPraHMYECKUX BEIIECTB IS WILIIOCTPAIMA WX XUMHYECKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHUA




1.5

ChopMuUpOBaHHOCTh yYMEHUH YCTaHaBIMBATh MPUHAICKHOCTD
U3yYCHHBIX OPTaHUYECKHX BEIIECTB IO UX COCTaBy M CTPOCHHUIO K
onpenenéHHOMy Kiaccy (Tpynme) coeauHEeHHH (yTieBOAOPOIbI,
KHCJIOPO/ M a30TCOJEPIKAIINE COSAWHEHHS, BHICOKOMOJICKYJIISIPHBIC
COGI[I/IHCHI/IH), JaBaThb UM Ha3BaHUsA 10 CHUCTEMATHUICCKOU

Homenkinatype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHSI ONPEACTATh BUIABI XUMHUUECKON CBS3H B

OpraHNU4YCCKUX COCAUHCHUAX (O,Z[I/IHapHLIC n KpaTHBIe)

1.6

ChopMUpPOBaHHOCTh YMEHHS MPHUMEHATH: TOJOXKEHUS TEOPUU
CTpoeHus opranndeckux Beuiects A.M. bytnepoBa ans 00bsicHeHUs
3aBHCHUMOCTH CBOWMCTB BEIECTB OT MX COCTaBa U CTPOCHMs; 3aKOH

COXpaHCHUA MaCChl BCIICCTB

YrineBomoponsl.  Kucmopoacomepxarmue © - a30TCOAEpIKAIIUE

OpraHNu4YCCKUC COCANHCHUS. BI:ICOKOMOJ'IGKy.]'I?IpHI)Ie COCAUHCHU

2.1

ChopmupoBaHHOCT, YMEHUIl TPUBOAUTH TpPUBUAJIbHBIC Ha3BaHUS
OT/EIIbHBIX OPTaHMYECKUX BEIIECTB (ITUIJICH, MPOMIICH, alleTUJICH,
STUJICHTIIUKOb, TIUIEPHH, (eHOoN, (opMallbaeru, aneTanbIerHl,
MypaBbMHAsg KHUCJIOTA, YKCyCHasi KHCIOTa, OJEUMHOBas KHCIIOTA,
CTeapuHOBasl KHUCJIOTa, INI0OK03a, (pyKTo3a, Kpaxmaj, LEeJUII0JI03a,

TJIALMH)

2.2

CdopMUpPOBAaHHOCTL YMEHHI XapaKTEPHU30BaTh COCTAaB, CTPOCHHE,
($U3MYEeCKMe W XUMUYECKHE CBOMCTBA THUIUYHBIX IPEIACTABUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STHUJICH,
MpomnuieH, anetuieH, OyraaueH-1,3, metunOyramuen-1,3, OeH3o,
METaHOJI, ATAHOJI, dTUJICHTJIUKOJIb, TIUIEPHH, ()EHOJ, alleTalbJICTH]I,
MypaBbUHAsA W YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmaJ, I[eJUTI0J03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

CdopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATH T€HETUYECKYIO CBSI3b
MEXKIy TUIOWYHBIMUA NOPEACTABUTENSIMA  PA3JUYHBIX  KJIACCOB
OpraHU4YeCKHUX BEILIECTB YPaBHEHUSIMHU COOTBETCTBYIOLINX

XUMHUYECKHUX PEaKIHii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (GopMyIT

2.4

ChopMuUpOBaHHOCTh ~ YMEHHS ~ XapaKTepH30BaTh  HCTOYHUKHU
YTJIEBOJOPOAHOTO ChIpbs (HE(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI
UX TMepepabOTKM U MPaKTUYECKOe NPHUMEHEHHE MPOJYyKTOB

nepepaboTKu

XUMHUA U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCT, YMEHUW BIAaJeTh CHUCTEMOM 3HaHUU 00




OCHOBHBIX METOJaX HAyYHOIO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUHU
IpU W3yYEHUU BEIIECTB U XWMHUYECKUX SBICHHH (HAOIIOACHUE,
U3MEpeHue,  OKCIHEPUMEHT,  MOJEIUPOBAaHUE),  HUCIOJIb30BaTh
CUCTEMHBIE XWMHUYECKHE 3HAHUs JJIS TPUHATHAS PEIICHHN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU M HX

MMPUMCHCHUCM

3.2

CdhopmupoBaHHOCT, YMEHUW COONIONATh TPaBHIA IOTH30BAHUS
XUMHUYECKON TOCyAoN U J1abopaTopHBIM 000pYyAOBaHHUEM, a TaKKe
npaBuiIa OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIHSIMU

1O BBIIIOJIHCHUIO na60paTopH},1x XUMHWYECKHUX OIIBITOB

3.3

ChopmupoBaHHOCT, ~ YMEHUH  IUIAHUPOBATH M BBINOJHSATH
XUMHUYECKUNA IKCHEPUMEHT (TpeBpallleHus OPraHUYECKUX BEIIECTB
IIPY HarpeBaHUM, IOJIyYEHUE 3TUJIEHA U H3Y4YEHHE €ro CBONCTB,
KAueCTBEHHBIC pPEAKLMU OpPraHMYECKUX BELIECTB, J€HATypalus
OeNKOB MPH HarpeBaHUM, IIBETHBIE PEAKIK OEJIKOB) B COOTBETCTBUU
C MpaBUJIaMH TEXHUKU OE€30M1aCHOCTH MPHU OOPALIEHUH C BEIECTBAMU
U 1abopaTOpHBIM 000pYAOBAaHHEM; NPEACTABIATh PE3YIbTATHI
XMUMHUYECKOT0 JKCIEepUMEHTa B (¢GopMe 3amucu ypaBHEHHUH
COOTBETCTBYIOIIMX peakuuil u (HOpMyIUpOBaTh BHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

ChopMUpOBaHHOCTh ~ YMEHMH  IPOBOJUTH  BBIYUCIEHUSA IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOTO
BELIECTBA WJIM IPOAYKTAa PEaKUMM IO U3BECTHBIM Macce, 00bEMy,

KOJMYCCTBY OJJHOT'O U3 UCXOAHBIX BCIICCTB UJIM MIPOAYKTOB peaKuI/m)

3.5

ChopMuUpOBaHHOCTh ~ yYMEHHIA KPUTHYECKH aQHAJIU3UPOBATh
XMUMUYECKYI0 MH(OpMAIHIO, TOIy4aeMyl0 U3 pPa3HBIX HCTOYHHUKOB

(cpenctBa maccoBoii nHpopmanuu, cetb UHTEpHET U ApyTHe)

3.6

CchopMupoBaHHOCTh YMEHHMH COOMIOAATh MpaBHia HKOJIOTHYECKU
1enecoo0pa3Horo MmoBeJeHUs] B ObITY U TPYAOBOM NEATEIbHOCTH B
LEIAX COXPaHEHUs CBOEro 3J0POBbS M OKpPYXKArOLIEH MPUPOIHON
Cpelbl, OCO3HABATh OMACHOCTb BO3JICHCTBUS Ha JKUBBIE OPraHU3MBbI
OIIpEAEIEHHBIX OPraHNYECKUX BEIECTB, IOHUMAas CMBICII ITOKA3aTENsA
I[TIK (mpemenpHO AOMYCTHMOM KOHIIGHTPAIlUM), TIOSCHATH Ha
pUMepax CHoCcOoObl YMEHBIIECHUS M MPEIOTBPALICHHUS] UX BPEIHOTO

BO3JECHCTBUS HA OPTAHU3M YEIIOBEKA

11 KVIACC




Kon
npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Brnanenve cucreMoOl XUMHUYECKMX 3HAHUM, KOTOpas BKIFOYAECT:
OCHOBOTIOJIATAIONTNE  TOHATUSA  (XMMHUYECKUM  JJIEMEHT, aToM,
DJICKTPOHHAsi 000JI0YKa aroma, S-, p-, J-2JIEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJEKyJa, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIHHOCTD,
CTENEHb OKHWCJIEHUS, XUMHYECKasi CBs3b, MOJb, MOJISIPHAs Macca,
MOJISIPHBIA 00BEM, KPHUCTAIUTMUYECKAs PEIIETKA, THUIBl XUMHUYECKUX
peaxkuui (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIC, 3K30- u
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AJICKTPOJIUTHI,
HEIJIEKTPOJIUTBI, DJEKTPOJMTHYECKAsT JUCCOIMALMUS, OKHUCIUTEND,
BOCCTAHOBUTEJb, CKOPOCTb XHMHUYECKOM PEAKLMH, XHUMHYECKOE
paBHOBECHE); TEOPHUM M 3aKOHBI (TEOPHUS DIEKTPOIUTHUECKOM
nucconumanuu, Ilepmonnueckuit 3akon J[.M. MeHnneneeBa, 3akoH
COXPaHEHMSI MACChI), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH SI3bIK XUMUH,
(aKTONOTHUECKUE CBEJCHHUS O CBONCTBAaX, COCTaBEe, IMOJYYCHUU H
0€30I1acCHOM HCTIOIb30BAaHUHU BAKHEHIIIMX HEOPTaHMUYECKUX BEUIECTB B

6BITy n HpaKTquCKOﬁ JCATCIIPHOCTU YCJIIOBEKA

1.2

C(bOpMPIpOBaHHOCTL yMeHI/Iﬁ BbIABJIATE XAPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b H3YUYCHHBIX HOHHTHfI, IMPUMCEHATE COOTBECTCTBYIOIINMEC
IMOHATHUA TMpU ONHUCAHUU CTPOCHUA U CBOMCTB HEOPTaHNUYCCKUX
BCIICCTB U HUX HpeBpameHHﬁ; BBIABJIATE B3aMMOCBA3b XHMMHUYCCKHUX
3HaHMUI C IIOHATUAMU u MMpEACTaBJICHUAMU APyrux

CCTCCTBCHHOHAYYHLIX ITPCAMCTOB

1.3

Brnagenne ocCHOBHBEIMH METOJaMU HAay4YHOT'O IIO3HAHUA BCIICCTB U
XUMHYECKHX SIBIICHHI (Ha6J’IIO,Z[CHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,

MOJICIIUPOBAHUE)

1.4

CdopMUpOBaHHOCTh YMEHHM ONpPENENsITh BAJEHTHOCTh U CTENEHb
OKHCJICHUSI XUMHYECKUX DJJIEMEHTOB B COCIWHEHUSX Pa3JIMIHOTO
COCTaBa, BHUJ XWMHUYECKOW CBs3W  (KOBaJCHTHasi, HOHHAas,
MeTaJITu4ecKasi, BOAOPOHAS ) B COSIMHEHUSX, TUI KPUCTATITNIECKOM
pemETKN KOHKPETHOTO BEIIeCcTBa (aTOMHAsi, MOJIEKyJIsipHas, MOHHAS,

MeTaJUTHIecKast)

1.5

CdopMupoBaHHOCTH YMEHUI ONPEAEIATh XapaKTep Cpellbl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUN




1.6

ChopMupoBaHHOCTH YMEHHS  KJIACCH(PHUIMPOBATH XUMHYECKUE
PEaKIMU TI0 PA3TUYHBIM IPU3HAKAM (YUCITYy U COCTaBY PEearupyrOInx
BEIIIECTB, TEIUIOBOMY J(QeKTy peakmuu, HW3MEHEHHUIO0 CTeneHen
OKHCIICHHS ~ DJIEMEHTOB, OOpaTUMOCTH  pEaKIHH,  YYaCTHIO

KaTajau3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHUI COCTaBISATH YpPaBHEHUS pPEaKIHi
pa3IMYHBIX THIIOB, IIOJIHBIE M COKPAILEHHBIC YPAaBHEHUS PEaKLMM
HMOHHOTO OOMEHA, YYMTBIBAsl YCIOBMS, NMPH KOTOPBIX 3TH pPEaKLUU

HAYT A0 KOHIIA

1.8

CdopmMupoBaHHOCTB yMEHUI POBOJUTH peaxiuu,
HOJTBEPKIAIOIINE Ka4eCTBEHHbII COCTaB pa3IUYHbIX
HEOPraHWYECKUX BEIIECTB, PAcIO3HAaBaTh OIBITHBIM IyTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPraHMYECKUX BELIECCTB

1.9

ChopMHUpPOBAaHHOCTh YMEHHUH PACKPHIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

SJICKTPOHHOT'O OanaHca 3TUX peaxunﬁ

1.10

ChopMUpOBaHHOCTE YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOM pcakuuu OT PA3JIMIHBIX (I)aKTOpOB

111

ChopMHUpPOBAaHHOCT, YMEHHH OOBSICHATH XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICHCTBUS

(mpunnmn Jle [arense)

O6H_[3.5{ 1 HCOPraHUYCCKasd XUMUA

2.1

CdopmMupoBaHHOCTh YMEHUH pacKpbIiBaTh CMBICH [lepuomudeckoro
3aKO0Ha JI.1. MenneneeBa " JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOIIYI0, OOBSICHUTEIBHYID W  IMPOTHOCTHYECKYIO

byHKIIN

2.2

ChopMupoBaHHOCT ~ YMEHHMHM  XapaKTepU30BaThb  HJIEKTPOHHOE
CTPOEHHE aTOMOB XHMHMUYECKHX D3JeMEeHTOB |-4  mepuojoB
Ilepuonnueckom CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB JN.
MeHzeneeBa, UCTIONB3YsI MOHATHS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAIIIY,
«3HEpPreTUYecKre YPOBHU», OOBICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U HX COEAVNHEHUH IO MEpHoJaM U
rpynnaMm llepuoanyeckoil cucreMbl XUMUYECKHX diemeHToB 1.

MenneneeBa

2.3

ChopMupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATEH) OOIINE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX BELIECTB  Pa3INYHBIX

KJIaCCOB, IOATBCPIKAATh CYIICCTBOBAHUC TeHETUYECKOM CBA3H MCIKOY




HCOPTaHNYCCKUMU BCIICCTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.4

ChopMupoBaHHOCT YMEHHMH yCTaHaBJIMBAaTh MPUHAICKHOCTH
HEOPraHMYECKUX BEIIECTB TI0 UX COCTaBy K ONPEACIEHHOMY Kiaccy
(rpymnme) coenruHeHn (TPOCThIE BEIIECTBA — METAIIBI M HEMETAJIBI,

OKCH/Ibl, OCHOBaHMsI, KUCIOTbI, aM(POTEPHBIE TUAPOKCUIbI, COIIH)

2.5

ChopMupoBaHHOCTb YMEHU UCIIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY
JUIsL COCTaBJi€HMsT (OpMyJ BELIECTB M YPaBHEHUN XUMHUYECKUX
peakuuii, cucreMmatrueckyro HomeHknarypy (IUPAC) u tpuBuansubie
Ha3BaHUs OTJEJbHBIX HEOPraHMYECKUX BELIECTB (yrapHbld Tas,
YIJIEKUCIBbIA Ta3, aMMMaK, rami€Has M3BeCTb, Herami€Has H3BECTb,

MUTHEBAs COJIA, TUPHUT U JPYTHUE)

2.6

ChopMHUpPOBAaHHOCTh, YMEHUM XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYECKHE CBOHCTBA HEOPTaHWYECKUX BEHICCTB  Pa3IUIHBIX
KJIACCOB, MTOJITBEPK/IaTh CYIIECTBOBAHUE TCHETUYCCKOU CBSI3U MEKTY
HEOPraHMYECKUMHU  BEIIeCTBAMU C  TOMOUIbIO  YpaBHEHHA

COOTBETCTBYIOIINX XUMHUYCCKHUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCT ~ yMEHUH  IUIAHUPOBaTb M BBINOJIHATH
XUMHUYECKHI HSKCHEpUMEHT (pa3lioKeHHEe TIEepOoKCHIa BOJOpOJa B
IPUCYTCTBUH KaTaJau3aTopa, ONpeesIeHue CPeibl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOIO WHJUKATOpA, BIUSHUE pa3IUYHbIX
(akTOpOB Ha CKOPOCTh XMMMYECKOW PEAKIMH, PEAKLUU HOHHOTO
oOMeHa, KaueCTBEHHBIE PeaKINK Ha cyib(ar-, KapOOHAT- U XJIOPUJI-
AQHUOHBI, Ha KATHOH aMMOHHUS, pEUIeHHE SKCIIEPUMEHTANIBHBIX 3a]a4
no Temam «Metamne» u «HemeTanssl») B COOTBETCTBUY € PaBUIaMU
TEXHUKH Oe30MacHOCTH TpH OOpalleHMH C BeIIeCTBAaMH U
7abopaTopHBIM  00OPYJIOBaHHEM;  MPEJICTaBIATh  PE3YJbTAThI
XUMHYECKOIO 3KCIepuMeHTa B (QopMe 3alucu  ypaBHEHHM
COOTBETCTBYIOIIMX PEAaKUUH U (POPMYIHPOBATH BBHIBOJIBI HA OCHOBE

9TUX PE3YJIbTATOB

2.8

CdopMUpoBaHHOCTE yMEHHI COONMIOATh MpaBWIa IOJIb30BAHUS
XUMHUYECKON TMOCYI0M ¥ JIaDOpaTOPHBIM OOOPYIOBaHHEM, a TAaKXKe
mpaBuiia 0OpaIeHNs ¢ BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIMSIMU

11O BBIITOJTHEHUTO J'Ia60paT0pHI)IX XUMHNYECKHUX OIIBITOB

2.9

ChopMHPOBAaHHOCTE ~ YMEHHH  XapaKTepH30BaThb  XHMHUYECKHE
HPOLIECCHI, JIS)KAIINE B OCHOBE MPOMBIIUICHHOTO TIOyYeHHS CEPHOU
KHCJIOTHI, aMMHaKa, a TaKkke cPOpPMUPOBAHHOCTH MPEICTABICHUNA 00

O6H_II/IX HAay4YHBIX TIpUHIHUIIAX W  SKOJOTMYCCKHX np06neMax




XUMHUYCCKOI'0 MpOMU3BOACTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopMUpOBaHHOCTH MPEACTABICHUN 0 XUMUYCCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIU XUMHUHU B TO3HAHHUH
SIBIICHUH TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOAMMOW IS
pelieHusT MPaKTUYECKUX 3a/ad M OSKOJOTMYECKH OOOCHOBAHHOTO

OTHOLLEHHUS K CBOEMY 3I0POBBIO U IIPUPOJIHOI cpefie

3.2

ChopmMupoBaHHOCTB YMEHUU KPUTHYECKH aHaJIU3UpOBATh
XUMHUYECKYI0 MH(OpPMALMIO, MOJYyYaeMyl0 W3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHHMKALIUH, CeTh IHTEpHET U ApyTrue)

3.3

CdopMUpoOBaHHOCTh YMEHHN COOJIONATh TPaBHUIa SKOJIOTHYCCKH
1eJIeco00pa3HOro MOBEJCHHUS B OBITY W TPYJIOBOH NEATEIHHOCTH B
LENSIX COXPAHEHHSI CBOETO 3/I0POBbS M OKPY’KAIOILIEH MPUPOTHON

cpeibl

3.4

Oco3HaBaTh ONACHOCTh BO3JICUCTBHS HAa JKUBBIE OpPraHU3MBbI
onpeAeEHHbIX BEIIECTB, NOHWUMAs cMblca Tmokazarens [I/IK,
MOSICHSITh Ha IPAMEPaX CIIOCOOBI yMEHBIIICHUS U TIPEJOTBPAIICHUS UX

BpPCAHOI'O BO3JCHCTBUSA Ha OpTraHu3M 4YCJIOBCKaA

3.5

ChopMupOBaHHOCT ~ yMEHHUH  NPOBOAMUTH  BBIYMCICHHUA  C
WCIIOJIb30BAHUEM IIOHATHS «MaccoBas JI0JIsl BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMUYECKUX PEAKIHUAX, MACCHI
BellecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wiu 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B pEaKLUU BEIIECTB,
TEIIOBOTO A peKTa peaKii Ha OCHOBE 3aKOHOB COXPAaHEHHUsI MacChl

BCUICCTB, IPCBPAICHUA U COXPAHCHHA DOHCPTUH




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

1

TeopeTrueckne OCHOBbI OPraHN4eCKOW XUMHUH

11

[Ipenmer opraHMyecKON XMMUU: €€ BO3ZHHMKHOBEHUE, PAa3BUTHUE U 3HAYCHUE B
IIOJIyYCHUU HOBBIX BELIECTB M MaTepHanoB. Teopus CTPOCHUS OPraHUYECKHUX

coenquuenuit A.M. bBytiiepoBa, €€ OCHOBHBIE TIOJIOKEHHS

1.2

CtpykTypHble (QOpPMYIBI OpPraHUYECKUX BEHIECTB. [ OMOJOTHS, H30MEpPHS.
XuMHYecKasi CBA3b B OPraHMYECKHX COEIWHEHUSX — OIMHAPHBIE U KpPaTHBIE

cBs3u. [IpencraBienne o kmaccuukanuym OpraHuIECKUX BEIIECTB

1.3

Homenknatypa opraHiuecKux COeIUHEHU (CUcTeMaTH4yecKas) U TpUBHAJIbHbIE

Ha3BaHUS BaXKHEUIIIMX HpeﬂCTaBHTeﬂeﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

YrieBoaopoibl

2.1

AJIKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKUU psia. MeraH U 3TaH —
IpoCTeilline MpeJICTaBUTENHN allKaHOB: (pU3MYecKre U XUMHUYECKHEe CBOWCTBA
(peakuu 3aMeIeHUss W TOPEHHs), HAaXOXKJIECHHWE B TPHUPOJAE, IMOTydYeHUE H

IIPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, FOMOJIOTMYECKUN psiA. DTWIEH U NPONMUIIEH —
NpOCTEUIINE MPEJCTABUTENN ANKEHOB: (PM3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuy THIPUPOBAHUS, TAJIOTEHUPOBAHMSA, TUApPATAIlUM, OKUCICHUSA U

HOHI/IMepI/I3aHI/II/I), IMOJIYYCHUEC U ITIPUMCHCHUC

2.3

Anxanuensl: OyrtaaueHn-1,3 u wmerunOyraguen-1,3: cTpoeHue, BaxKHEWIIHe
XMMHYECKHE CBOMCTBA (peakius nonumepusanuu). [lomyuenne CHHTETHUECKOTO

Kay4dyKa U pe3UHBI

2.4

AJIKMHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUs], TOMOJIOTHYECKUN Psil. ALIETUIIEH —
OpOCTEHIINK TpelCcTaBUTENb AaJIKMHOB: COCTaB, CTPOEHHE, (PU3MUEecKHe Hu
XUMHYECKHE  CBOWCTBAa  (peakuuu  TUIPUPOBAHUS,  TajJOreHUPOBAHUS,

ruaparanuu, FOpCHI/IH), IMOJIYYCHHUEC U ITPUMCHCHUC

2.5

Apenbl. benson: coctaB, cTpoeHue, (pu3MyUeckHMe M XHMHUYECKHE CBOMCTBA
(peakuuy TajoOTeHHPOBAHUS W HHUTPOBAHMS), TONYYCHHE U MPUMEHECHHE.
Tomyon: coctaB, cTpoeHHe, (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJyuye€HUE U NpUMeHeHHe. TOKCHYHOCTb

ApPCHOB. I'enernyeckas CBS3b MCXKAY YIJI€BOAOpOJaMH, MPHUHAJIC)KAIIUMU K




Ppa3InYHbIM KJIaCCaM

2.6

IIpupoaHble HMCTOYHUKH YTIEBOAOPOAOB. IIpupoaHbIi ra3 M NOMyTHBIE
HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. CriocoOsl nepepadboTku HeTH:
NEePeroHKa, KPeKUHI (TepMHUYECKUil, KaTaluTU4ecKuil), muponus. IIpomykTsl
nepepadoTku He)TH, X MPUMEHEHHUE B IPOMBITINICHHOCTH | B ObITy. KamMeHHBIIH

YTOJIb U IPOYKTHI €T0 TIepepadOTKH

KI/ICJ'IOpOI[COI[Cp}KaIHI/Ie OpTraHU4Y€CKUC COCANMHEHUA

3.1

[IpenenbHble  OQHOATOMHBIE CHMPTBL. MeETaHON W 3TAaHON: CTPOEHHE,
¢usznyecKkue W XUMHUYECKHE CBOMCTBA (peakUuu C AKTUBHBIMU METaJIaMU,
raJIOr€HOBOJIOPOJAMH, TOPEHUE), NpUMEHEHHE. BOIOpOAHBIE CBSA3M MEKIY
MOJIEKyJIaMH CIUpTOB. JleiicTBrEe MeTaHOJa U 3TaHOJIa HA OPraHU3M YEJIOBEKa.
MHoroatomMHble CIUPTHL. DTUICHIVIMKOJNIb U TIMLEPUH: CTPOEHHUE, (PU3NUECKUe
U XUMHUYECKHE CBOWCTBAa (B3aUMOJAEMCTBHE CO IIEIOYHBIMU METaJlIaMH,
KaueCTBEHHAasl peaklMsi Ha MHOIOAaTOMHbIE CHUPTHI). JleiicTBUe HAa OpraHusM

YCJIOBCKaA. HpI/IMeHeHI/Ie TJIMOCPpUHA U OTUJICHTJIUKOJIA

3.2

®DeHOoN:  CTPOSHHUE MOJICKYJbI, (PU3MYECKUE W XUMHUYECKHE CBOICTBA.

Tokcnunocts (heHona. [Ipumenenue penona

3.3

Anpaerupl U KeTOHbL. DopMabaeru, aleTaibIeTu/l; CTpOeHne, GU3nIeCKue
M XUMHUYECKHE CBOMCTBa (peakuUd OKHUCICHHS W  BOCCTAHOBJICHUS,

Ka4C€CTBCHHLBIC peaKI_II/II/I), MMOJIy4YCHHUEC U IPUMCHCHUC

3.4

OHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAS U YKCYCHAast
KUCJIOTBI: CTpOCHME, (hPU3NYecKre U XUMHUYECKUe CBOMcTBa (CBOICTBA, o0IIne
JUId KJacca KHUCIOT, peakuus 3TepuHUKaluu), MOJyuyeHHE U TNPHUMEHEHHE.
CreapuHOBas 1 OJEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCJIOT. Mblita KaK COJIM BBICIIHX Kap6OHOBI>IX KHCJIOT, UX MOIOIICC ﬂeﬁCTBHG

3.5

CrnosxHble 3pUpbI KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CII0KHBIX
a¢upos. XKupsel. 'maponus xupos. [Ipumenenue xupo. buonornueckas poisb

KHUPOB

3.6

YrieBoapl: cOCTaB, KIAaCCU(PUKAIUS YTIIEBOAOB (MOHO-, TU- U MOJIUCAXAPHUIBI).
['moko3a — mpocTeHInii MOHOCaXapHuJl: OCOOEHHOCTH CTPOCHMS MOJIEKYJIBI,
dbusznyeckne M XUMHYECKHE CBOMCTBAa (B3aMMOJAEWCTBHE C THAPOKCUAOM
memu(ll), okucieHume amMMmHMa4yHBIM  pacTBOpoM  okcupa  cepedpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHUE TIIFOKO3bI), HAX0XKIEHUE B MPHUPOJIE, TPUMEHEHHE,
6uonornyeckas posib. @orocunte3. PpyKTo3a Kak U3oMep Ioko3bl. Kpaxman
U 1EeJUTI0NI03a KaK MpUpoAHbIe noauMepbl. CTpoeHHe Kpaxmala U LeJUTION03BL.
dusnueckue M XMMHUYECKHE CBOMCTBA Kpaxmasa (THIPOJIN3, KayeCTBEHHAas

peaKIus ¢ H0JI0M)




A3oTcoaepikalle OpraHnyecKue CoeqMHEHUs

4.1

AMUHOKHCIIOTH KaKk aM(OTepHbIe OpraHudyeckue coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha MpHMepe IIuIMHA). buonoruueckoe

3HAY€CHHUEC aMHUHOKUCIIOT. HeHTI/II[BI

4.2

benku kak mTpHUPOAHBIE BBICOKOMOJNEKYISIpHBIE coeAauHeHus. [lepBuunas,
BTOpUYHAsT U TPETUYHAasl CTPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:

TUAPOIN3, ACHATYpallrs, KaueCTBCHHBIC PEAKIINK Ha OCTIKU

BbICOKOMOJ'ICKy.]'IﬂpHBIG COCOAUHECHUA

5.1

OCHOBHBIC IIOHATUS XHMHUH BBICOKOMOJICKYJISIPHBIX COCIUHECHUIL: MOHOMCD,
IMOJINMED, CTPYKTYpPHOC 3BC€HO, CTCIICHb moJimMepu3aluu, CpE€aHsAA
MOJICKYJIsIpHas Macca. OcHOBHEBIC MCTOABI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COCZ[I/IHGHI/Iﬁ — HNoJIMMEepuU3alus U NMOJIMKOHACHCALIUA

5.2

3KCHCpI/IM€HTaHBHBI€ MCTOABI H3Y4YCHHA BCHICCTB HU HUX HpeBpaHIGHI/IfII
O3HAaKOMJICHHUE C 06pa3uaMH NpupoOAHbBIX MW HCKYCCTBCHHBIX BOJIOKOH,

j1acTtMacc, KayudyKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

TeopeTnyeckne OCHOBBI XUMUHU

11

XUMHYECKUH dmeMeHT. AToM. SIapo aroma, U30TOmbI. DJIEKTPOHHAS 000JI0UKA.
DHepreTUyecKre YPOBHH, OYPOBHUA. ATOMHBIE OpOUTAIH, S-, P-, 0-271€MEHTHI.
OcobeHHOCTH pacipeiesieHUs SJIEKTPOHOB MO0 OPOUTAIISIM B aTOMAaX 3J€MEHTOB

NEPBLIX I-IeTI:IpéX TIEprUoaoB. QHCKTpOHHaH I(OH(I)I/IpraI_II/ISI aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKUX JJIEMEHTOB
J.1. Menneneena. CBsi3b NepuoaNUECcKOro 3akoHa u [lepuoanueckoil cucteMsl
xuMHu4ueckux 3yemeHToB .M. MenzaeneeBa ¢ COBpeMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHYECKHX JJIEMEHTOB M
00pa3yeMbIX UMHU MPOCTBIX U CIIOKHBIX BEIIECTB MO TPynmaM M MEpHOjaM.

3HadeHUe NEpUOANYCCKOIr0 3aKOHA B pa3BUTHHU HAYKH

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIbI XUMHUYECKOW CBS3H
(KoBaJIeHTHAsl HEMOJsIpHAas W TOJNSpHAsl, MOHHAs, MeTaunueckas). VoHBI:
KaTHOHBl U aHMOHBL. MexaHU3Mbl 00pa3oBaHHS KOBaJCHTHOH XUMHYECKON

cBs31 (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b

14

BanentnocTs. 9J'IeKTp00TpI/II_IaT€J'IBHOCTB. CreneHb OKHCIICHUS




1.5

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSHCTBA
COCTaBa BeUIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUMA KpUCTaUIMUecKoW pemérku. lloHsaTne o aucnepcHsIX
cuctemax. VIcTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi J0Js BEILECTBA B

pacTtBope

1.6

Knaccudukanuus HEOPraHUYEeCKUX COEIMHEHMI. Homenxiarypa

HCOPraHN4YCCKUX BCUICCTB

1.7

Xumuyeckass — peakuus.  Knaccuukanuss — XMMHYECKMX — peakuuid B
HEOPraHUYECKON U OpraHMYeCKON XMMHH. 3aKOH COXPAHEHHS MACChl BELIECTB,

3aKOH COXpaHCHUA U MPCBpAICHUA SHCPIUU IPHU XUMHUYCCKUX PCAKIIUAX

1.8

CKopocCTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

O6patumbie peaknuu. XUMHUYECKOe paBHOBecwe. MDaKTOPhI, BIUSIONIME Ha

COCTOsAHME XUMHUUYecKOoro pasHosecus. [Ipunnun Jle [larense

1.10

OnexTponuTnueckas auccounanus. CuibHble U cinabble anekTponuthl. Cpena
BOJHBIX PACTBOPOB BCUICCTB: KHCIIAs, HeﬁT’paﬂBHaﬂ, mejIo4yHasd. PeaKL[I/II/I

HOHHOI0 00OMEHa

1.11

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pCaknuun

HCOpI‘ AHNYCCKasad XUMHUA

2.1

Hewmerannel. [Tonoxxenue HemerauioB B Ilepuonnueckoil cucreme XUMHYECKUX
anemenToB J[.1. MenneneeBa 1 0COOEHHOCTH CTPOEHHsI aTOMOB. DHU3NUECKue
CBOWCTBAa HEMETAJJIOB. AJUIOTPONMS HEMETAUIOB (Ha NpUMeEpe KUCIOpOJa,

cepsl, hochopa u yriepoaa)

2.2

XUMHUECKHE CBOWCTBA Ba)XXHEWIIMX HEMETAJUIOB (TaJoreHoB, CEpbl, a30Ta,
dbocthopa, yrmepoma W KpeMHHSA) M HUX COCIUHEHHH  (OKCHIOB,
KHUCJIOPOJICO/IEP)KAIMX KHUCIIOT, BOJOPOAHBIX coeAuHeHuil). Ilpumenenue

BaKHEHUIIINX HEMETAIJIOB U UX COCAUHEHUI

2.3

Meramnsl. [lonoxkenne meraiioB B Ilepuonnueckoil cucTteMe XUMUYECKHUX
anemeHToB /I.M1. MenneneeBa. OcoOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0UYEK
aToMoB MeTaiioB. O6mue ¢puszndyeckue cBoiicTsa MeTayioB. CIiiaBbl METAILIOB.

DIEKTPOXUMHUYECKUH Psi/i HAPSYKEHU METAJIIIOB

2.4

XWMHYECKUE CBOMCTBA BAXKHEWINIMX METAIOB (HATPUH, KaJIMi, KaJbIIUH,
MarHui, aJIFOMUHUHN, IIUHK, XpOM, JK€JIe30, Me/b) U uX coeauHeHui. OOmue

CHOCOOBI OTy4YeHUsI MeTaUIOB. [IpMeHeHe MeTauIoB B OBITY U TEXHUKE

2.5

I'enernueckas cBs3b HEOPTaHNYCCKUX BCIICCTB, IPUHAMJICKAIIUX K pa3JIMYHBIM

Ki1accaM

XUMHS U )KU3Hb




3.1

Ponp xumuum B o0Oecre4eHHH SKOJIOTHYECKOH, DHEPreTUYECKOW M TMHUIICBOM
0€30MacHOCTH, pa3BUTHH MEAUIHUHBI. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS

B€IICCTB U XUMHYCCKHUX peaKHI/If/i

3.2

[IpencraBnenust 00 0OMMX HAYYHBIX MPHUHIIUIIAX MTPOMBINIICHHOTO MOTYYeHUS
BOKHEHIIUX BEHIECTB. YENOBEK B MUpPE BEIIECTB M MATEPHAIOB: BaKHEUIIINE
CTPOUTENIBHBIE MaTepUallbl, KOHCTPYKIMOHHBIE MaTepHalbl, KPacKu, CTEKIIO,
KepaMHKa, MaTepuaibl IJsi 3JEKTPOHUKHU, HAHOMATEpHUaJbl, OPraHUYECKUE U

MUHepalbHble y100peHus

3.3

Xumusd u 3J0POBLC UYCJIOBCKA: IIpaBHJIa MCIIOJIB30BaHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBHJIa 0e30I1aCHOT0 HUCIIOJIb30BaHUS npenapaTroB OBITOBOM

XUMHHU B HOBCGI[H@BHOﬁ KHU3HHU
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METOJINYECKOE OBECIIEYUEHHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus, 8 kiacc/ Pymsurtuc I'.E., ®enpaman @.1°., AkiimonepHoe o01IecTBO
«M3parenscTBO «IIpocBemienne»

» Xumus, 9 xnacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00111eCTBO
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METOAUYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

http://school-collection.edu.ru/ - Enunas xomnekuus iudpoBbIX
00pa30BaTeNbHBIX PECYPCOB

http://him.1september.ru/ - anexTpoHHas Bepcus razersl "Xumus'"
npwioxeHue kK "1 centaops"

http://pedsovet.org/ - Tlencoret.org. XXuBoe nmpoctpancTBO 00pa3oBaHMsL.
HNHuTepHeT-pecypc COACPKUT TEOPETUIECKUE U TPAKTUUECKUE MATEPUATTBI JIS
MIPOBEICHUS YPOKOB, BHEKJIACCHBIX MEPOTIPUSITHIA

http://www.uroki.net/ - UROKI.NET. Ha ctpanuniax storo caiita Bel HaligeTe
MOYPOYHOE M TEMATHYECKOE INIAHUPOBAHUE, OTKPHITHIC YPOKH, CIICHAPUHU
IIKOJIBHBIX MPAa3THUKOB KJIACCHBIC YaChl, METOAMYCCKUE pa3pabOTKH,
KOHCIIEKTHI YPOKOB, JJa00paTopHbIC, KOHTPOJbHBIC pa0OTHI 1 MHOYKECTBO
JIPYTUX MaTepuajoB

http://festival.1september.ru/subjects/4/ - dectuBanp megaroruyeckKux UaeH
"OTKpBITHINA ypOK". Pa3paboTku ypOKOB 110 XUMHH
http://som.fsio.ru/subject.asp?id=10000755 - CeteBoe 0ObeaAMHEHHUE
METOJUCTOB — 3TO CAUT, NMPEAHAZHAYCHHBIN IS METOJUYECKOM OIICPIKKH
YVUHTEIEeH-TIPEIMETHIKOB. B HEM pa3MeniaroTcs pa3IundHbIe MaTepUaIb MO
XUMUU: METOTMYECKHE Pa3pabOTKH YPOKOB, JTaA0OpaTOpPHBIC PaObOTHI, TECTHI U
KOHTPOJIbHBIE pa0OThI, OJIMMITHA]TBI, BUCOOTBITH, XUMHUECKHE 3aa9H,
WHTEPHET-YICOHUKHU TT0 XUMHUU U MHOTOE JPyroe

http://schools.perm.ru/ - Tlepmckuii ropocKoi MIKOIBHBIN mopTat. [lexaroru
Ha TIOpTajie CMOTYT HAUTH pa3pabOTKH YPOKOB U PA3THYHBIX MEPOTIPHUSITHH, a
TaK ke MMOCJIeTHIE HOBOCTH B c(hepe oOpazoBanus [lepmckoro kpas
http://www.alhimik.ru/ - AJIXUMUK. DnekTpoHHBIH )KypHAI s
IpernojiaBaTesicH, MKOJbHUKOB M CTYACHTOB, H3YUYaloIIUX XUMHI0. BKirrouaer
METOJIMYECKHE PEKOMEHIAIINY ISl YIUTENIeH XUMUH, CIPABOYHUKH,
Oouorpaduu BeIMKUX XUMHUKOB, pa3aeinsl "Becenas xumus", "Xumus Ha
KaXKJIbIiA IEHb'" ¥ MHOTO IPYTrOil MHTEPECHON U TOJIe3HON MH(MOpMAaIuu
http://www.chemistry.narod.ru/ - Mup xumun. CoaepXxuT XUMHUUECKHE



CIPABOYHHKH, HCTOPHUIO CO3JaHUS U PA3BUTHUS NIEPUOJTUYECKON CUCTEMBI
31eMeHTOB (ccbuika "My3eil"), onucaHne XMMHUYECKUX OMBITOB C Pa3JIMYHBIMU
AJIEMEHTaMH, CBEICHUS U3 OCHOBHBIX 00JacTeil XUMHUH (OrpaHUYeCcKas,
arpOXHMHMsl, TEOXUMHSI, SKOXUMHUS, aHATUTUUECKAsE XUMUs, POTOXUMUS,
TEPMOXUMHSI, HEPTEXUMHUS ), pa3Jel XUMUYECKUX HOBOCTEM, CCHUIKU Ha
1I0JIe3HbIE pecypcesl MIHTepHeTa U T.4.

http://hemi.wallst.ru/ - Xumus. O6pa3oBaTeNbHBINA CAUT AJIs IIKOJIBHUKOB U
CTYJIEHTOB. DJIEKTPOHHBIA YUEOHUK 110 XUMHUH JJIs1 CPEAHEH IIKOJIbI,
OPUTOAHBIN /ISl UCTIOIB30BAHUS KaK B OOBIYHBIX, TAaK U B
CHEUaIN3UPOBaHHBIX KJIACCaX, a TAK)KE Ul IOBTOPEHUS MaTepHUalla B
BBIITYCKHOM KJIacce U JJIs HOJArOTOBKHU K 9k3aMeHaM. Ha caiite omyGiukoBan
psiA IpWIIOKEHUH: Tabnuna MenieneeBa, TabauIa 3J€KTPOOTPULIATEIbHOCTEH
AJIEMEHTOB, 3JIEKTPOHHbIE KOH(PUTYpALIMK JIEMEHTOB U JIp., a TAKXKE 3a/1a4u
JUISL CAMOCTOSITENIBHOTO PELIECHUS

http://www.college.ru/chemistry/ - Otkperteiii Kosemk: Xumusi.
DNeKTpOHHBIA yUeOHUK MO XMMUU (HEOpraHU4YecKasi, OpraHnyuecKasi, siiepHas
XUMUS, XUMHUSI OKPYKAIOLEN cpeibl, OMOXUMHUS); COAEPKUT OOJIBIIOE
KOJIMYECTBO JOTOJHUTEIBHOIO MaTeprasa. Y 4eOHUK COITPOBOKIAETCS
CIIPABOYHBIMU TaOIULIAMHU, TPUBOAUTCS MOAPOOHBIN pa300p TUIIOBBIX 3a/1a4,
npeAcTaBeH OO0JIbIION Ha0OP 3a71a4 JJIS CAMOCTOSITEILHOTO PEIICHUS
http://www.chemistry.ssu.samara.ru/ - Opranndeckast XUMuUs - YIOHHUK TSI
cpenHel mkoibl. B yueOHMKe U31araroTcsi TEOPETUIECKUE OCHOBBI
OpPraHUYECKON XUMUU U CBEJIEHUSI 00 OCHOBHBIX KJIaccax OPraHUYEeCKUX
BeniecTB. [IpuBoasATCS peKOMEHJAIMK 110 PELICHHIO 3a7a4. YUueOHbIE TEKCThI
COIIPOBOXAAIOTCS OOJIBIINM KOJUYECTBOM TpaduueCKUX WILTIOCTpALUi U
aHUMAaIUi, B TOM YHCJIE TPEXMEPHBIX
http://www.informika.ru/text/database/chemy/Rus/chemy.html -
DJEeKTpOHHBIE YUeOHUKH 1O 00IIE XUMUU, HEOPTaHUYECKOW XUMHH,
opranndeckoil xumMuulIpeoCcTaBIsIIOTCS CIIPaBOYHbIE MAaTEPHUAIIBI (CIIOBAPh
XUMHUYECKUX TEPMUHOB, CIIPABOYHbIE TaOIUIIbI, OnOTrpaduu BEIUKUX
XUMHUKOB, UCTOPUS XUMHUH), & TAK)KE TECTOBBIE BOIPOCHI
http://www.edu.yar.ru/russian/cources/chem/ - Xumudeckasi cTpaHHUYKa
Spocnasckoro Llentpa TenekoMmyHHKauid 1 ”HHOPMAIIMOHHBIX CUCTEM B
oOpa3zoBaHuU. 3a1a4u ISl OJUMIIUAJ 10 XMMUU, ONMCAHUE UHTEPECHBIX
XUMHUYECKHUX OIBITOB, CIOBAPh XUMHUYECKUX TEPMUHOB, CBEICHUS U3
reOXUMUH (IIPOUCXOKIECHUE U XUMUYECKUI COCTaB HEKOTOPBIX MUHEPAJIOB)
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTenbHbIit
cepBep TecTupoBaHus. becmarHoe on-line TectupoBanue Mo xuMuu, TpedyeT
perucrpauuu B cucreMe. TecToBbIe 3a/1aHHsI BKIIOYAIOT B ce0s1 COCTaBICHUE
YpaBHEHUH U BBIOODP YCIOBHI NPOBEACHUS XUMUYECKUX PEAKIIHA,
KIJIACCHU(UKALIMIO HIIEMEHTOB M CJIOKHBIX BEIIECTB, BOIPOCHI IO CTPYKTYpE
MOJIEKYJI, KOJIMYECTBEHHBIN pacyeT peareHToB, CocoObl HACHTU(PUKALNN
BELIECTB



