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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM  00pa30BaTENbHOW MNPOrpaMMbl CpPEIHEro O00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DeaepallbHOM  TOCYJApPCTBEHHOM
oOpazoBarensHOM ctangapTe COO, ¢ yuérom KoHuenuuu npenogaBanus yueOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHBIX opraHuzamnusax Poccuiickoit deneparium,
peanu3yronMx OCHOBHbBIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crparerun passutusa BocnuTanus B Poccuiickon @enepannu Ha niepuona a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEICHUIO
oO1ielt crpaTteruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYEeCKOoro oOpa3oBaHMS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPhI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHe OOydaromuxcs Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « XUMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenuPuKkd HaykKu XUMUM, €€ 3HAYCHHWsS B TO3HAHUU TPUPOILI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX LENe U MPUHIHUIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero OoOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAET OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOpMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JJaHHE LIEIOCTHOTO MPEACTABICHHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €AUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTalla
HEOTHEMJIEMOM YacTbI0O MUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJiCHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypCchl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YYCHHU
npeaMera 00ecnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» copMupoBaHa B MporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEeHHI0O ydeOHOro marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHUHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHuyYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
IpeJICTaBICHUN O CTpOeHHH BeliecTB. CBeeHs 00 M3ydyaeMbIX B Kypce BEeLIeCTBaxX
JAIOTCS. B PA3BUTHUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenuHeHUM. B Kypce  OpraHM4eckod  XMMHUM  ITIOJIyYalOT  Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON pEaKIIHH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO ypPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan Hu (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIyoke TMOHATHh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0NONHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMs, UMEIOMMMH KYJBTYPOJOTUYECKUA W TPUKIATHONW XapakTep. ITH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y TIPAKTUYECKUX MPUIIOKEHUIM XUMUH, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHIO ¥ IPUMEHSATH €€ /ISl IOTIOTHEHUS 3HAHUH,
pelieHus] THTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, TIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYH MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MIPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX MpoOIeM, a
Tak)ke Mpo0JIeM COepeKEHUS YHEPTETUISCKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronmxcss MPUHITHIE MPOTPaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeaAMeTa MPEeayCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAITBHBIX YUSOHBIX JCHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: pEIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00pabOTKu
uHOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCIICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaKk Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEACICHUH
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Yy4YCHHsS TMpeaMeTa HalpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMUPOBAHUE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YECHUS
MpeIMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMHU LIETSIMU U3YyYEHHUS TpEeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJI MPUOOPETCHUS YMEHH
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKUX SIBJICHHUM, HMMEIOLINX
MECTO B IIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e pa3BUTHUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA LIeJIed U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero oOpasoBanus. Ceromns B
MPEToAaBaHIH XUMHH B OOJBIICH CTENIEHH OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHusl OOydyeHus, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PyHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO TOJYYECHHs 3HAHUI ¥ PUMEHEHUS UX B PEANbHOMN XKU3HU IS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 331a4H, KakK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpoOBaHHE  WHTEIUICKTYallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3AHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopMupoBaHre y OOYyYalOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeSATEeILHOCTH: PENICHHs MpoOJeM, MoucKa, aHanu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS OIbITA JEATEIBHOCTH, KOTOPast 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUIi OLEHKH C MO3UIUN SKOJIOTHYECKON
0e30MacHOCTH XapakTepa BIUSHUS BEUIECTB U XUMUUYECKHUX MPOIIECCOB HA OPTraHU3M
4yeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa M aHaJln3a y4eOHOH u
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TNPOBEACHUU XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroumxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBIEHHOCTH XWUMHUU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOro
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
MCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUs MPEaMET «XUMUS»
0a30BOro ypoBHSI BXOAMUT B COCTaB MpeaMeTHOMN obmacTi «EcTecTBeHHO-HayUYHbIE
PEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gac B Hezento).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUs OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOoBHbIE N0JI0keHUs. CTPYKTYpHBIE (HOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKauMu OopraHudeckux Bemiects. HoMmeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB M0 NPEBPALIECHUIO OPraHUMYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MeraH U 3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBa
(peakuuy 3aMeIlleHuss M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHICH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (pEakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajJjoreHMpOBaHHUsS U HUTPOBAHUS), NTOJIyUYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMH K PAa3IMYHBIM
KJIaccam.

[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KaTalUTUYECKui), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIILJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuieKuu «Hed oy
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJOB M TaJIOr€HONPOU3BOIHBIX,
IIPOBEICHHUE MPAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckne M XHWMUYECKHME CBOMCTBA (pEaKkIUH C aKTUBHBIMH MeETaJllaMH,
rajJloreHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BonopoaHble CBsI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OJTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMeHenune rauueprHa U STUIEHTIIMKOJIS.

®deHon: CTpOCHUE MOJEKYJbl, (U3WYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunpl M kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJYyUYEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAsI
KHUCIIOTBI: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
Y OJICMHOBAsl KHUCJIOTHI KaK MPEICTaBUTENIN BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuaponus
cloxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.

YrneBonmpl:  coctaB, KiacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Ioko3a — npocTeimii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHE U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(Il), okucienne aMMuadyHBIM pacTBOpoM okcuma cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HAX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYeCcKast POJIb.
@otocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKMEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, KauE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME STaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaerunoB (OKMCICHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIUU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. Gusnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OeIKOB MpU
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YeHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanns MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTeCTBEHHO-



HAYYHBIX TOHSTUW, TaK W TOHITUU, SIBISIOIIAXCS CUCTEMHBIMHU JJISI OTIIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0IEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OEIKHU, YIJIEBOIbI, KHUPBHI,
(epMEHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE NPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IHUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0uKa. DHEPreTuuecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus: JIEKTPOHOB MO OpOHWTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepmoanueckoil cuctembl
xumudeckux snueMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaM.
3HaYCHUE NIEPUOIMUECKOrO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAas M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETHHOCTb.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.



[lonaTne O oucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAas] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccumpukanmss —XUMHUYECKMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUAIOIIME HAa COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnun Jle [lartense.

Dnektponutryeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTtsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEI0YHAs.

OKHCIINTEIPHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHMS BELIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMHYeckux 3neMeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3iokKeHUE MEPOKCHIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOT'O UHIUKATOPA, PEAKIIUM HOHHOTO 0OMEHa), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumyeckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M MX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COEUHEHU .

Merannel. [lonoxenne meramnoB B [leproanueckoi cucTeMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTauioB. O0mume (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHU METAJUIOB.



XUMUYECKHE CBOWMCTBA BAXXHEUIIMX METAUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OO6mue crocoObl momyuyeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3a/Jad, HAOJIOJEHHUE W OINMWCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIH OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMuu B 00€CIEUEHUM KOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasbl s 3JEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 3I0POBBE YEJIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MIPENnapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOumEed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DaKT, THUIMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccuuKaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUe BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPODJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

['eorpadus: MUHEpAIBI, TOPHBIC TOPOABI, TOJE3HBIE UCKOMAEMbIE, TOITUIHUBO,
pecypchl.

TexHomorus: XumMmudyeckasi MPOMBIIICHHOCTh, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUaIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX TPErapaToB, MPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHasoB,
AIIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronmMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4K1E MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTH OOy4YalolIUMXCs PYKOBOJCTBOBATbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU EIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS TpeaMeTa «XHUMHS» JOCTUTalTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMAMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOr0 BOCIIMTAHMSL:

OCO3HAaHMS 00YyYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNH YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTHX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1E€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJyYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 310poBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs mpaBuil Oe30macHOro oOpalleHus C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  Jpyrux BHAax
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpedHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITa JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ polu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCcTaBiIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKA, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOW HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHATbHON KYyJNbTYphl, PEIIEHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUILEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, 0OECIIEUEHUU YCIOBHI
YCHENTHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJly4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKON 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iIMUHbIX cepax MpodhecCuOoHaTbHON
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOCHHsI y4eOHOro npeaMera «XUMHus» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble 9 (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleqoBaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUe);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIE,

pETYJIATUBHEIE), o0ecreunBaroIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIIHXCS;
CIIOCOOHOCTH 00yYarommxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBUS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpPUBATB;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTH C OCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS W KPUTEpUH [UIS KIAcCU(DHUKAIMKM BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABIMUBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUuMU4ueckas (popMyra, ypaBHEHUE XUMUYECKOU PeaKIuu
— MpPU pPEIICHUU Y4EOHBIX MO3HABATEIHHBIX W MPAKTUYECKUX 3aJ]a4, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JIJIs1 BBISIBIICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKLunii;

dbopMyITUpOBAThH MENN U 3a/1a4W UCCIICIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 1T (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3ylbTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIbTATOB MUCCIICAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPoOpManuu (HAYyYHO-
NONyJisIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh UHGOPMAIMIO PA3IUYHBIX BUIOB U (PopM
MpEeCTaBICHUS, KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



dbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArPaMMBbl, TAOIHIIBI, PUCYHKH U TPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA TP PabOTE C XUMUYECKON
uHpOpMalMen: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISTHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYE€HHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMHU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoekTa U (pOopMyIHpOBaTH BHIBOIBI
1o pe3yJibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TMO3UIIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
JeSITENIbHOCTD, OMpeenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii  aJrOpUTM JACUCTBUU MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Yy4ETOM IOJNyYeHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUM ITPUPOIBI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIHYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUSI MPAKTUYECKHUX 3a/1ad U KOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIIIa, pauKall,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOACpKAILME COCAUHEHHs,, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUsI); TEOPUM U 3aKOHBI (TEOpusi CTpOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHU,
JeXKalke B OCHOBE IMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKON AEATEIBHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTAaHABIIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IPU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX  PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKUX BELIECTB [JI WUIKOCTPALUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJJIEKHOCTh H3YyUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWICHTJINKOb, TIHIEPUH, (eHosl, (HOopMalbIeTH, aleTaabIeTH, MypaBbHUHAs
KHUCJIOTa, YKCYCHas KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

c(OpPMHPOBAHHOCTh YMEHHSI OMNPEAENSITh BHUABl XUMHUYECKOW CBSI3HM B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. byTieposa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUIHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJICH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH- 1,3, 0eH3011, METaHOJI, ATAHOJ, STUJICHIJIMKOIIb, TJIULEPUH, (EHOJI,
aleTanbAeTu, MypaBbiHasl U YKCYCHAsl KMUCIIOTBI, TJII0K03a, KpaxmaJl, 1eJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XWMHUYECKHX PEAKIUH C WCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMBIX B XUMUW TIPH U3YUYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIO/IaTh TTpaBuiIa MOJIb30BAHUS XUMHUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATh U BBHINOJHATh XUMHYCCKHM
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHATypanus 0CJIKOB ITPU HAarpPEBaHWH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MAaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMH M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIUA U
(GbopMyTUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBUja  JKOJOTUYECKH
I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEILHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENBbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass M HeopraHudecKas
XAMUSD) OTPAXKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAaYYHOU KApTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOJIBI,
B (GOPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 M HKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KoBaJICHTHAs, MOHHAS, METATNYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AIEKTPOJUTHUYECKAsS AUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAINIME B OCHOBE IOHMMAHMS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTaHMYECKUX
BEIIIECTB B OBITY U IPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHbli ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OINpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJISIpHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeiibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUN;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY KIaccy/TpyImie
COEIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PaCKphIBaTh CMBICI MEpUOANYEcKoro 3akoHa [l.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepmonnueckoil cucTEMbI
xumuueckux snemeHToB JI. M. MeHnneneeBa, WCHoOJIb3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHYECKUX JJIEMEHTOB M MX COCIWHEHUW MO MEPUOAAM U
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMHU C MOMOIILIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3JIMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHA, YUNUThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMU UAYT 1O KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyUYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI Ta30B MPU
XMMHUYECKUX pEaKLHUsAX, Macchl BELECTBA WM O0bEMA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOLIUX B pEaKlUU
BEILECTB, TEIJIOBOr0o 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3J0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpENENICHUE CpEedbl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaiub»y U «HeMetamne») B COOTBETCTBHM C MpPaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKINil U (POPMYIIUPOBATH BHIBOBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATh XHUMUUYECKYIO
uHbOpMaIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, MaTEepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COOJIIOAaTh  MpaBUjia  JKOJOTUYECKH
[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOErO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax cmocoObl yMEHBIICHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00yYarommxcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbS: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cHCcTeMy oOo3HadeHui JI. bpaitns mjis 3amucu XUMHAYECKHX

bopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Ne n/m Kontpoabnsie | ITlpakTuueckn
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI e padoThblI
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
IIpenmer opraHn4eckoil XuMHH. . .
bl P https://my.mail.ru/community/chem-
1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 :
. textbook/journal
coequHenuii A. M. Bytneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasnl
)1 [IpenenbHble yraeBogOpOaAbI — ) https://my.mail.ru/community/chem-
' aJIKaHbI textbook/journal
29 Henpenenbable yrieBoaopoasl: 6 | https://my.mail.ru/community/chem-
) aJIKeHBI, aJIKaJINEHbI, aJIKUHBI textbook/journal
https://my.mail.ru/community/chem-
2.3 Apomarudeckue yriieBoI0pOIbl 2 .
P Y Aopoa textbook/journal
54 [IpupoHbIE HCTOYHUKHT 3 | https://my.mail.ru/community/chem-
' YIJIEBOIOPOOB U UX NepepadoTKa textbook/journal
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckue coeIuHeHU st
https://my.mail.ru/community/chem-
3.1 Cnuptel. ®enon 3 P y Y
textbook/journal
3.2 Anbnernasl. Kap6oHOBBIE KHCTOTHI. 7 1 https://my.mail.ru/community/chem-




Crnoxuble 3¢upbl

textbook/journal

3.3

VrieBoanl

https://my.mail.ru/community/chem-
textbook/journal

Hroro no pazneny

13

Pasnen 4. AzoTconepxamme opraHudeckne coeIMHeHus1

https://my.mail.ru/community/chem-

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 )
textbook/journal
Hroro no pazaeny 3
Pa3pnen S. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
https://my.mail.ru/ ity/chem-
5.1 [Inactmaccel. Kayuyku. Bonokna 2 ps m§./ fafiveomiiiyrehert
textbook/journal
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

KonuyectBo yacos
HaumeHnoBaHue pa3aesioB M TeM DJIeKTpPOHHbIe (LM (pOBbIE)
Ne n/m Konrtpoabnsie | IlpakTuueckn
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThbI e padoThbI
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuoanueckuii
11 3aKkoH U lleproaunyeckas cucrema 3 https://my.mail.ru/community/chem-
' XUMUYECKUX 3eMeHToB /. U. textbook/journal
Menneneesa
12 Crpoenue BeniecTsa. 4 https://my.mail.ru/community/chem-
' MHoroo6pa3ue BenecTn textbook/journal
https://my.mail.ru/ ity/chem-
1.3 XUMHUYECKUE PEAKIIUN 6 1 1 ps m)f matl.rufcommunity/chem
textbook/journal
https://my.mail.ru/community/chem-
)41 13 .
TOTO O pasAeiy textbook/journal
Pasnen 2. Heopranunyeckasi xumust
71 MeTtaninl 6 | https://m}'/.mail.ru/community/chem—
textbook/journal
https: .mail. ity/chem-
5 HeMeTarL 9 | | ttps //m)f mail.ru/community/chem
textbook/journal
)3 CBsi3b HEOPraHUYECKUX U ) https://my.mail.ru/community/chem-
' OpraHUYEeCKUX BEIIECTB textbook/journal
https://my.mail.ru/community/chem-
)44 17 .
TOTO O pasAeiy textbook/journal
Pasnen 3. Xumus u xKu3Hb
3.1 XUMUS ¥ )KU3HD 4 https://my.mail.ru/community/chem-




textbook/journal

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanyecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabnbie | IpakTnyeckn
n/n Bcero u3yyeHHusi | oOpa3oBaTesbHbIEe pecypChl
padoThI e padoThblI
[Ipenmer oprannyeckoit . .
1 XISMEH - IB;OSHI/IKHOBCHI/IG 1 04.09.2023- | https://my.mail.ru/community/chem-
’ ’ 08.09.2023 | textbook/journal
pa3BUTHE U 3HAUCHHE
Teopus crpoeHus
) OpPraHUYECKUX COCTMHEHUM | 11.09.2023- | https://my.mail.ru/community/chem-
A. M. bBytneposa, eé 16.09.2023 | textbook/journal
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o
KJIacCU(PUKALNH
OpPTaHUYECKUX BEUIECTB. . .
3 le)MeHKJ'IaT N B 1 18.09.2023- | https://my.mail.ru/community/chem-
yp 23.09.2023 | textbook/journal
(cucrematuyeckas) u
TpPHUBHAJIbHBIC Ha3BAHUS
OpPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, | 25.09.2023- | https://my.mail.ru/community/chem-
TOMOJIOTUYECKHUN P 29.09.2023 | textbook/journal
MeraH u 3TaH — . .
5 e —— 1 02.10.2023- | https://my.mail.ru/community/chem-
p pen 06.10.2023 | textbook/journal
AJTIKaHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, 1 09.10.2023- | https://my.mail.ru/community/chem-
CBOICTBa 13.10.2023 | textbook/journal
7 OTUJEH U IPONUIIEH — 1 16.10.2023- | https://my.mail.ru/community/chem-




IIPOCTEUINE NTPEICTaBUTEIN
AJIKCHOB

20.10.2023

textbook/journal

[pakmuueckas paboma Ne 1.

2 1. 23.10.2023- | https://my.mail.ru/community/chem-
«llonyuenue smunena u
Y - 27.10.2023 | textbook/journal
U3y4YeHue e20 CoUCHE)
Aunkanuensl. byranuen-1,3 u
9 MeTuIoyTaauen-1,3. 06.11.2023- | https://my.mail.ru/community/chem-
[lonyueHue CUHTETUYECKOTO 10.11.2023 textbook/journal
Kay4yKa U pe3UHbI
AJKHHBIL: COCTaB U
0COOEHHOCTH CTPOCHHUS, . .
10 ? 13.11.2023- | https://my.mail.ru/community/chem-
TOMOJIOTHYECKUH ps.
paL—— 17.11.2023 | textbook/journal
ALleTHIIEH — NPOCTENIINM
IIPE/ICTaBUTEINb aJTKUHOB
1 Brluucnenus no ypaBHEHUIO 20.11.2023- | https://my.mail.ru/community/chem-
XUMUYECKOHN pPEaKIUU 24.11.2023 | textbook/journal
ApeHbl: 6EH30J1 U TOTYOII. 27.11.2023- | https://my.mail.ru/community/chem-
12 .
TOKCHYHOCTB apEHOB 01.12.2023 | textbook/journal
I'eneTnueckas cBsA3b
YTIIEBOLOPOMOB, 04.12.2023- | https://my.mail.ru/community/chem-
13 .
MIPUHAJJISKALNX K 08.12.2023 textbook/journal
Pa3IUYHBIM KJ1accam
[IpupoiHBIE HICTOYHUKHT
TJIEBOJIOPOJOB: IIPUPOIHBIN . .
14 Y AOPOA p(bp ! 11.12.2023- | https://my.mail.ru/community/chem-
ra3 ¥ OnyTHbIE HEPTIHbIE .
y . 15.12.2023 textbook/journal
rassl, HeTh ¥ MPOIYKTHI €&
nepepadoTKu
15 [IpupoaHbie HCTOYHUKHU 18.12.2023- | https://my.mail.ru/community/chem-




YIJIEBOJOPOAOB: IIPUPOIHBIN
ra3 U NOIyTHbIC HETSIHbIC
rasbl, HeTh ¥ MMPOIYKTHI €&

22.12.2023

textbook/journal

nepepadboTKu
16 KouTpoJbHas padora no 25.12.2023- | https://my.mail.ru/community/chem-
pasjaeny «YTrJieBoa0poabhy 29.12.2023 | textbook/journal
[IpenenbHbIe OTHOATOMHBIE ) )
17 Pt A 08.01.2024- | https://my.mail.ru/community/chem-
CHUPTHI: METAHOJI U 3TAHOIL
p 12.01.2024 | textbook/journal
Bonopoanas cBs3b
13 MHOroaroMHble CIIUPTHI: 15.01.2024- | https://my.mail.ru/community/chem-
S3TUJICHTJIMKOJb U TJIIULEPUH 19.01.2024 textbook/journal
@DeHo: CTPOCHUE MOJICKYJIbI, ) )
19 b P Y 22.01.2024- | https://my.mail.ru/community/chem-
U3UYECKUE U XUMUYECKHE
3 26.01.2024 | textbook/journal
CBOICTBa, MPUMEHEHUE
20 Anpaeruapl: GopMabIeT I 29.01.2024- | https://my.mail.ru/community/chem-
U aneTaabaerua. ALeTod 02.02.2024 textbook/journal
OIHOOCHOBHBIE TIPEIETHHBIE . .
71 aﬂ BOHOBLIE KIC I; A 05.02.2024- | https://my.mail.ru/community/chem-
K HOBBIC KHCIIOTHI: i
p 09.02.2024 | textbook/journal
MypaBbHHAS U YKCYCHAasI
Ilpakmuueckas paboma Ne 2. . .
2 Cp y b 12.02.2024- | https://my.mail.ru/community/chem-
«Csoticmea pacmeopa .
NG 16.02.2024 | textbook/journal
VKCYCHOU KUCIOMbLY
CreapuHoBas 1 OJIEUHOBAs . .
73 . I; N CICTABITE 19.02.2024- | https://my.mail.ru/community/chem-
KHCITOTHI, KaK 11 TaBUTEITH i
> pen 23.02.2024 | textbook/journal
BBICIIIAX KapOOHOBBIX KHCIIOT
Mpiia Kak COJIA BBICIIIUX ) )
24 CADBOHOBLIX KHCIIOT. HX 26.02.2024- | https://my.mail.ru/community/chem-
p ’ 01.03.2024 | textbook/journal

MOIOIIeE NEUCTBUE




Croxuble 3(upbI Kak

MIPOU3BOIHBIC KAPOOHOBBIX 04.03.2024- | https://my.mail.ru/community/chem-
25 .
KHUCJIOT. ' MIpoIIn3 CII0KHBIX 08.03.2024 | textbook/journal
3¢upoB
Kupsl: THAPOITH3, . .
26 . I/II;\/IGHGHI[I/II; GHONOMIECKaS 11.03.2024- | https://my.mail.ru/community/chem-
p ’ 15.03.2024 | textbook/journal
POJIb KUPOB
VYTraeBojpsl: COCTaB,
7 kinaccudukanus. Baxueimme 18.03.2024- | https://my.mail.ru/community/chem-
MIPEACTABUTENH: TIIOKO034, 22.03.2024 | textbook/journal
¢bpykTo3a, caxapos3a
)% Kpaxman u nemnronos3a kak 01.04.2024- | https://my.mail.ru/community/chem-
MPUPOIHBIE TTOJTUMEPHI 05.04.2024 | textbook/journal
KonTtpoJsibHas paéora no
azjes
29 W{m COTeDKANIIE 08.04.2024- | https://my.mail.ru/community/chem-
ACOA 1 12.04.2024 | textbook/journal
OopraHuyeckKme
COeIMHEeHUD)
30 AMUHBI: METUJIAMMH U 15.04.2024- | https://my.mail.ru/community/chem-
aHUJINH 19.04.2024 textbook/journal
AMUHOKHCIIOTHI KaK
amM(pOTepHbIE OPraHUUYECKUE . .
31 coe(:i) HHSHIM Hz 22.04.2024- | https://my.mail.ru/community/chem-
A ’ 26.04.2024 | textbook/journal
OMOJI0rMYecKOoe 3HaYCHHE.
Ilentuanl
benku kak npupoHbie . .
3 BHCOKOMOHCI; IJ)MI[HHC 29.04.2024- | https://my.mail.ru/community/chem-
yIAp 10.05.2024 | textbook/journal

COCIUHECHUA




OCHOBHBIC IOHATHS XUMUH . .
33 T —— | 13.05.2024- | https://my.mail.ru/community/chem-
YR 17052024 | textbook/journal
COCANHCHHUU
OcHOBHbIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX | 20.05.2024- | https://my.mail.ru/community/chem-
coenuHenuil. [imactmaccsl, 24.05.2024 | textbook/journal
Kay4yKH, BOJIOKHA
OBLIIEE KOJIMYECTBO 34

YACOB 11O TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTnyeckn
e padoThbI

Jlara
U3YYEeHUS

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

XUMHAYECKHUHN DJIEMEHT. ATOM.

DneKkTpoHHas KOH(UTypauus
aTOMOB

04.09.2023-
08.09.2023

https://my.mail.ru/community/chem-
textbook/journal

[Tepunoanueckuii 3aKoH U
[Tepuonnueckas cucrema

XUMUYECKUX 351eMeHToB J[. 1.

MenneneeBa, nX CBS3b C
COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

11.09.2023-
16.09.2023

https://my.mail.ru/community/chem-
textbook/journal

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX
DJIEMEHTOB U UX COSTMHEHUH
IO TPYyIIaM U IepruoaaM.
3HaveHHEe MePUOANIECKOrO
3aKOHA U CUCTEMBI
XUMHYECKHX 31eMeHTOB JI.1.
MenneneeBa B pa3BUTHUU
HayKd

18.09.2023-
23.09.2023

https://my.mail.ru/community/chem-
textbook/journal

CrpoeHnue BemecTna.
XHMU4YecKas CBA3b, €€ BUJIBI,
MeXaHHU3MBbI 00pa30BaHUs
KOBAQJICHTHOM CBSI3U.
Bonopoanas cBsizb

25.09.2023-
29.09.2023

https://my.mail.ru/community/chem-
textbook/journal




BanenTtHoCTb.
DIIEKTPOOTPULIATENHHOCTb.

https://my.mail.ru/community/chem-
textbook/journal

5 CrerneHb OKUCIICHUS 02.10.2023-
HIEHIL 06.10.2023
BemectBa MONIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsiTve 0 TUCTIEPCHBIX https://my.mail.ru/community/chem-
cucremax. MctuHHble U textbook/journal
6 KOJIJIOUHBIE PACTBOPHI 09.10.2023-
HHOMAHBIC pacTBOPEL- 13.10.2023
MaccoBast 107151 BelliecTBa B
pacTBope
Knaccudukarnus u https://my.mail.ru/community/chem-
HOMEHKJIaTypa textbook/journal
7 HEOPraHUYECKUX 16.10.2023-
coenqrHeHuii. I 'eHeTnueckas 20.10.2023
CBSI3b HEOPraHMUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB
Knaccugukarus Xummuueckux https://my.mail.ru/community/chem-
peakLyii B HEOPraHUYECKON 1 textbook/journal
OpPraHUYecKO XMMHHU. 3aKOH
3 ) 23.10.2023-
COXPAHEHHUs MacChl BELIECTB; 7102023
3aKOH COXpaHEHUS U
IIPEBpAIEHHs] SHEPTUU TIPU
XUMHYECKUX PEaKIUsIX
CxopocTb peaku. 06.11.2023 https://my.mail.ru/community/chem-
9 OOGpaTtumbIe peaKIv. 10.11.2023 textbook/journal
XUMHUYECKOE PABHOBECHE
[TpakTuyeckas padora Ne 1. 13.11.2023 https://my.mail.ru/community/chem-
10 «BnusiHUE pa3Iu4HBIX 17.11.2023 textbook/journal

($haKTOpOB HA CKOPOCTH




XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAS
muccouuanus. [lonstue o
BOZIOpOAHOM ToKka3atene (pH)

https://my.mail.ru/community/chem-
textbook/journal

11 Peax 20.11.2023-
pactBopa. Peakunu HOHHOTO 54112023
oOMeHa. ['mapoinus
OpPraHUYeCKUX U
HEOPraHMYECKUX BEIICCTB
OKHCIUTENBHO- https://my.mail.ru/community/chem-
BOCCTAHOBUTEJIbHBIE PEAKIIUH. textbook/journal
12 H 6 27.11.2023-
OHATHE 00 ANEKTPOIH3E 01.12.2003
pacIiaBoB U pacTBOPOB
coJeit
Konrtponbnas padora 1mo 04.12.2023 https://my.mail.ru/community/chem-
13 pasneny «Teoperuueckue 08.12.2003 textbook/journal
OCHOBBI XUMUI»
Mertanibl, uX MOJOKEHHE B https://my.mail.ru/community/chem-
[Tepuoaunueckoii cucreme textbook/journal
XUMHUYECKHUX 351eMeHToB J[. 1.
14 M 6 11.12.2023-
eHJIeJIeeBa H 0COOCHHOCTH 15.12.2003
CTpoeHust atToMoB. Ob1He
¢du3nyeckre CBOUCTBA
METaJIOB
CrutaBbl METaJIOB. https://my.mail.ru/community/chem-
15 5 " 18.12.2023- textbook/; 1
neKTpoxmvmquKHH psn 59 12.2023 extbook/journa
HanpsHKEHUH METaJIoB
16 XUMHUYECKUE CBOMCTBA 25.12.2023- | https://my.mail.ru/community/chem-
BOKHEUIINX METAIIJIOB 29.12.2023 | textbook/journal




(HaTpuii, KU, KaJIbLIUA,
Mar"ui, alroMUHUI) U UX

COCIMHEHU N

XHUMHYECKUE CBOMCTBA https://my.mail.ru/community/chem-
17 XpoMa, MEJTU U UX 08.01.2024- textbook/journal

POMa, ME/L 12.01.2024 Jou

COEIMHEHUI

XHUMHYECKUE CBOMCTBA 15.01.2004 https://my.mail.ru/community/chem-
18 IIMHKA, >Kenf:3a U UX 19.01.2004 textbook/journal

COEIMHEHU N

[Tpaktuyeckas pabora Ne 2. https://my.mail.ru/community/chem-
19 "Pewienue 22.01.2024- | textbook/journal

SKCIIEPUMEHTAIBHBIX 3374a4 26.01.2024

o Teme «Metasuib"

Hemeranibl, uX MoJ10KEeHHUE B https://my.mail.ru/community/chem-

[Tepuonuueckoii cucteme textbook/journal
20 XUMHYECKHX dnemeHToB J[. U 29.01.2024-

CCIHX SHEMETTTOB 2. HL 02.02.2024

MenzeneeBa 1 0COOEHHOCTH

CTPOEHHS aTOMOB

®dusnueckue CBOMCTBA https://my.mail.ru/community/chem-

HEMETAJIOB. AJIOTPONHS textbook/journal
71 ( 05.02.2024-

HEMETAJIOB (Ha mpumepe 00.02.2024

KHCIIOpOJia, cepbl, hocdopa u

yIaeposaa)

XUMHUYECKUE CBOMCTBA https://my.mail.ru/community/chem-
22 FaJIOreHOB, CEPBI U UX 12.022023- 1« thook/journal

» 6P 16.02.2024 Jou

COETMHEHUI
2 XUMHUYECKUE CBOMCTBA a30Ta, 19.02.2024- | https://my.mail.ru/community/chem-

docodpa 1 X coeAMHEHUI 23.02.2024 | textbook/journal




XUMHYECKHE CBOUCTBA

26.02.2024-

https://my.mail.ru/community/chem-

24 yriepoja, IipeMHI/I}I U UX 01.03.2004 textbook/journal

COEIMHEHUI

[IpumMeHneHne Ba)KHEUIIIUX 04.03.2024- | https://my.mail.ru/community/chem-
25 . .

HEMETAJIJIOB M UX COCAUHCHUU 08.03.2024 textbook/journal

O06o0menue u https://my.mail.ru/community/chem-

cUCTEeMaTU3alus 3HaHUM 110 textbook/journal
26 teme «Hemerams». 11.03.2024-

Brruucnenus no ypaBHeHUAM 15.03.2024

XUMHYECKUX PEaKUUi U

TEPMOXUMHUYECKHUE PACUETHI

[TpakTuueckas paborta Ne 3. https://my.mail.ru/community/chem-
7 «Pemenue 18.03.2024- | textbook/journal

JKCIIEPUMEHTAIBHBIX 327124 22.03.2024

no teme "Hemeramisi"y

KonrtponbHas pabora no 01.04.2024 https://my.mail.ru/community/chem-
28 TeMaMm «MeTaib u 05.04.2004 textbook/journal

«HemeTtamibny

Heoprannueckue u https://my.mail.ru/community/chem-
79 OpTaHUYECKUE KUCIIOTHI. 08.04.2024- | textbook/journal

Heopranunueckue u 12.04.2024

OpraHMYeCKHe OCHOBaHUS

AmodorepHble https://my.mail.ru/community/chem-

HEOpPraHUYeCcKue 1 textbook/journal
30 OpPraHUYeCKue COCAUHEHUS. 15.04.2024-

I'enernueckas cBsi3b 19.04.2024

HCOPTaHUYCCKUX N
OpTraHU4YCCKUX BCIICCTB




Poip xuMuu B o0ecIieueHun

https://my.mail.ru/community/chem-

9KOJIOTMYECKOH, textbook/journal
31 DHEPreTHYECKOM U M1 7 1 22.04.2024-
P Hepon 26.04.2024
0€30MacCHOCTH, pa3BUTUHU
MEeTUIINHBI
[TpencraBienust 06 0OMUX https://my.mail.ru/community/chem-
1 Hay4HbBIX MPUHIIUIIAX 1 29.04.2024- | textbook/journal
HNPOMBIIUIEHHOI'O ITOXyYeHUS 10.05.2024
BOKHEHIITNX BEIECTB
Yenosek B MUpE BELIECTB U 13.05.2024- | https://my.mail.ru/community/chem-
33 1 :
MaTepUasoB 17.05.2024 | textbook/journal
34 XUMUSL H 3I0DOBLE 1eIOBCKA | 20.05.2024- | https://my.mail.ru/community/chem-
u BbE YECIIOBEK
A0p 24.05.2024 | textbook/journal
OBUIEE KOJIMYECTBO YACOB a4

I10 ITPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Pabouas tetpanpb B KIEeTKY (48 mMUCTOB).

2. Tetpanp nis 1a60paTOPHBIX U MPOBEPOUYHBIX (KOHTPOJIBHBIX U IP.) paboT B
KJIeTKY (12 1ucTOB).

3. Yuebnuk Pymsutuc I'.E. Xumus. 10 kiacc: yue6. aist o01ieodpa3onar.
Opranuzanuii / I'.E. Pynsutuc, ®.I'. ®enpaman. - M.: [Ipocsemenune, 2016

4. 3. YueOnuk Pym3utuc I'.E. Xumus. 11 knacc: yue6. s o0meoOpa3osar.
Opranuzanuii / I'.E. Pymzutuc, @.I'. ®enpaman. - M.: [Ipocsemenue, 2017

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://my.mail.ru/community/chem-textbook/journal
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