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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepaibHOM 00pa30BaTENbHOW MPOrPaMMbl CPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obpazoBarensHOoM ctangapTe COO, ¢ yuérom Konrenuu npemnogaBanus yaeO0HOTO
npeaMera «XuMus» B 00pa3oBaTellbHbIX opranuzanusix Poccuiickoit denepanuu,
peanu3yrouMX OCHOBHBIE 00pa30BaTENIbHBIE TPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONPENEICHUIO
oOwiel crpateruy 00ydeHus, BOCOIUTAaHUS U Pa3BUTUSL OOYUYAIOMIMXCA CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIeJIeH,
collepKaHMs, pPe3yJIbTaTOB OOydeHUss W TPeOOBaHMM K YPOBHIO TOJIOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, NOJIy4aeMoe BBITTYCKHUKAMH
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 WX
oOpazoBaHHOCTH. OHO CHYXXHT 3aBEpIUIAIONIUM OJTallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbl
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO
U TpUpoaHOH cpene. Peanusyercsa xumuueckoe oOpa3oBaHHE OOy4aroUIMXCs Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
cCoJlep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMUW, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepHaIbHON KU3HU OOIECTBAa, a TAKXKe C YUYETOM OOIIMX IEIeH W MPUHITUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit denepariuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYyIO pOjb B
COBPEMEHHOW IMBMJIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIAJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3J[aHME LIETIOCTHOrO MPEACTABICHUSI 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMHU MIPUMCHEHHSI.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera oOecrnevyrBaeT BO3MOXKHOCTh PACCMOTPEHHMS] BCEro MHOIrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHUI0 YydeOHOro Marepuaja MU 0O0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
IpeJICTaBICHNUN O CTpoeHHH BeliecTB. CBeeHs 00 3ydaeMbIX B Kypce BEeLIeCTBaxX
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIbHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIHUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTMYECKUX TMO3UIINH,



rIIy0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATENHLHON U MPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKHA OCMBICITHBATH HH(POPMAITHIO ¥ IPUMEHSATH €& /IS IOTIOTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y OOYJAFOIINXCS MUPOBO33PEHUECCKOW OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM DKCIIEPUMEHTA
U pEIICHUS TPOTUBOPEUYMI MEXIy HOBBIMU (DAaKTaMHU U TEOPETUUYECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemenus 3aa4  BOCIMTAHMS, PA3BUTUS W COIHMAIU3AIUU
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUSOHBIX JCHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX
BUJIOB JICITECIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00padOTKH
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, IPU ONPEICTICHUN
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATETLHOCTH 4YE€JIOBEKa W KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TMpEeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHHI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUYECKHUX SIBJICHUH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atumMm, coaeprkaTenbHas XapaKTepUCTHKA 1IeJIed U 3a7a4 U3y4YeHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpazoBanus. Ceromns B
MPENoAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHusl OOyuyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJYYECHHs 3HAHUI ¥ PUMEHEHHS X B PEATbHOMN KU3HU JJIST PEIICHUS
MPAKTHYECKHX 3ajad.

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

amanTaius o0yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIJICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHUBEPCATbHOE 3HAUCHWE I Pa3IUYHBIX BHIIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XHUMHH, a TaKXe JUIi OLEHKH C MO3UIHUN 3KOJOTHYECKOU
0e30MacHOCTH XapakTepa BIUSHUS BEUIECTB U XUMUUYECKHX MPOIIECCOB HA OPTraHU3M
YyeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIMINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XUMHUH, €€ BAXXKHOW PONM B PEHICHUH TI00ATBHBIX MpoOiieM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
UCIIONIb30BAaHUSl TOJYYCHHBIX 3HAHUM Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN o6sacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

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



COAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYECKO XUMHHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
opraHudeckux BemecTtB. [omonorus, wu3oMepus. XHUMHUYECKas CBs3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHUYECKUX BELIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMeEIIeHUsT M TOPEHMsI), HAaXOXKICHHE B MPUPOAE, MOJIyuYeHUEe U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINN ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (U3MUECKHE WU
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajJoreHMpOBaHHUS U HUTPOBAHUS), NOJIyYEHUE U NPUMEHEHUE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K Pa3IM4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YTIIeBOAOPOAOB. [IpupoaHblii ra3 W IOIMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U NPOAYKTHI €r0 MepeEPA0OTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
MPOBEICHHUE PAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
dusznyecKkue U XUMHUYECKHE CBOMICTBa (peaklUUy OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), nodydeHue u npumeHenune. CreapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornyeckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(ll), okuciienne aMMradHBIM pacTBOpoM okcupa cepedpa(l), BocctaHoBieHHe,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
HeuoNIo3bl.  Pu3nueckue M XHMHYECKHE CBOMCTBAa Kpaxmayia (TUAPOIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CHMPTOB, KauE€CTBEHHBIE PEAKIUU OJHOATOMHBIX CIHMPTOB (OKHUCIEHHE 3TaHOJIa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NOpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHud. IlepBuunas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/IEHUE U ONKMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OeKOB Mpu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanys MeXIpeIMETHBIX CBSA3EH IPU U3YUYEHUHM OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTJCIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TTOHATUS: SBJICHUE, HAYYHBIA (haKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJE3HBIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYpaIKs aTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsl, MOHHAs, MEeTajuimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUN NPU XUMUUECKUX PEAKLIHSIX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

DnektponuTuyeckas auccounanus. CuiabHble U cinalblie 35eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XUMHYECKHX 3JeMeHTOB []. .
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOT'O HHJIUKATOPa, PEaKIMA HOHHOTO 0OMeHa), MPOBEJECHUE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€rsl 10 ypaBHEHMSAM XUMHYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM MTOHATHS «MACCOBAs AOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJI0poaa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnos B llepuonnueckon cucreMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEUIMX METAIUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB U HUX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMNBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacu€TtHbie 3a1aun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTeTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX  ITPOMBIIIJICHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BaHUS ITPENnapaToB OLITOBOM XUMHUH B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3ed MpU  HU3YUYCHUH  OOmmer U
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4YHBIN (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPOABI, TOJE3HBIE NCKOTIAEMbIC, TOILIHBO,
pecypchl.

TexHomorus: XumMmudeckasi MPOMBIIIICHHOCTb, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, IHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TPErapaTroB, MPOM3BOACTBO KOHCTPYKIMOHHBIX MAaTEepPHAJOB,
AIIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TIpakJIaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU U TpaBWIAMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIBITA I[I03HABATEILHOW M TMPAKTUYECKOW JACATEIbHOCTH
0oOy4YarommXcs MO peaanu3alui IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLUMAJIbHBIX HOPMax M NPaBWIAaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



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

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MMOCIEAYIOEM aHATIU3E
uH(pOpPMaIIMHU O NEPETOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

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

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



WHTEpeca K MPAKTUIECKOMY M3YUCHHUIO MPOodeccruii pa3TudHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied Mpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEH OKPYNKaAIOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HAaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTEpHAIBHON KYyJNbTYphl, PEIICHUH TJIOOATBHBIX MPoOJieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KKIOTO YIeHA OOIECTRA,;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C HEJbIO MOIyYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATENbCKON EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON
NEeSATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHMsI yUeOHOro IMpenMera « XUMHUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEHU(PHUKY METOJO0B MO3HAHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcajbHble yueOHbIE EeHUCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4COHbBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEIISIMH;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIC CBA3W MEXAY HU3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOW peaKkIuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICA0BaHU,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypcel MIHTepHeTa), aHamu3upoBaTh UHPOPMAIUIO PA3JIUYHBIX BUIO0B U (HOpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUUECKON
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH A€ CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUNA MyTEM COTJIACOBAHMS TO3UIMA B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH MpeajaraéMblii ajiroput™m ACHUCTBUN Ipu
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

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



B (OopMHpOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEeIECHUSI MPAKTUYECKHUX 3a/1ad U HKOJIOTHYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJEpKAILNE COCOUHEHUs, MOHOMEp, IIOJMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

C()OPMUPOBAHHOCTh YMEHMUW BBISIBIATH XapaKTE€pPHbIE MPU3HAKH TOHITHUM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH TNMPUHAJICKHOCTh HU3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynme CoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoir HomeHknatype (IUPAC), a Takkxe NpUBOAUTH TpHUBHUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemuiectB A. M. BytnepoBa nisi 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKHUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTu0yTaaueH-1,3, 0eH3051, METaHOJ, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUHA C HCIOJIh30BAHUEM
CTPYKTYPHBIX (OpMYT;

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

c(OpPMHPOBAHHOCT, YMEHHUHA TIPOBOIAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJACTh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS ISl TPUHATHS pEUIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATh W BBHINOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypalus 0CJIKOB ITPU HarpPEBaHHH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyITHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
IIEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOH JESITEIBHOCTH B IIEIISAX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALCHUS HX BPEAHOIO BO3JCHUCTBUS HAa OPraHUu3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

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

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KaApTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OPMUPOBAHUMU MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBBIO U IIPUPOTHOM Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJICHUS, XUMUUYECKAsI CBSI3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JISKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHus (OPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAsi, MOJEKYJISpHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XMUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIECTBOBAHWE TEHETUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C IMMOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

chOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



c(OPMUPOBAHHOCTh ~YMEHHH  PACKpbIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOLIMX HAyYHBIX NPUHILHUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUuu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1TabopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe TMpaBHiIa OOpaIeHUs ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEePOKCUIA BOAOPOJIAa B MPUCYTCTBUM KaTalau3aropa,
ONpPENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a]a4 0
temam «Metaiub»y U «HeMetamnb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEeAKIUI U (POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHMM  COOJIOaTh  MpaBUjiia  JKOJOTMYECKH
1EJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B UEISIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax CcHocoObl YMEHBIICHHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIICTIBIX M CJIA0OBUAAIIMX OOYyYaIOUXCS: YMEHHE HCIONIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 7 1
M. bytieposa
Hroro no pazneny 7
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHble yrieBoOPOABI — AIKAHbI )
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 7 1
' AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 4 1
' UX nepepaboTka
Hroro no pazneny 18
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 6
Anpaeruapl. KapOOHOBBIE KHCIIOTHI.
3.2 ACTIIRL Bap 10 2
CnoxHbIe 3(UpbI
3.3 Kupst 1
3.4 YrireBos! 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

24

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 8
Hroro mo pazaeny 8
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 11
Hroro no pazneny 11
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
1.1 Ilepronnueckas cucTeMa XUMHUYECKHUX 7
sneMeHToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 7 1
' BELIECTB
1.3 XHUMHYECKUE PEaKITUU
14 PactBops! 1
1.5 DIIEKTPOXUMUYECKUE PEAKLIUU 1
Hroro no paznery 33
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertanib 12
2.2 Hemerambl 9 1 1
53 CBs13b HEOPTAHUYECKUX H OPTaHUICCKHIX )
' BEIIECTB
Hroro mo pazneny 23
Paznen 3. Xumus u :KU3Hb
3.1 XuMus U )KU3Hb 5
Hroro no pazneny 5




Pasnea 4. IlpakTukym

Pazgen 1. HazBanue

11 [IpakTukym 7
Hroro 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus ctpoeHHst OpraHUYEeCKUX

coenunenunii A. M. bytnepoga, eé
OCHOBHBIE ITOJIOKEHUS

02.09.2024

06.09.2024

[IpakTuueckas padora Nel
"KauectBeHHOE OIpeiesieHne yriiepoa,
BOZIOPOJIa U XJIOPA B OPraHUYECKHUX
BemecTBax"

09.09.2024

CocTosiHHE AJIEKTPOHOB B aTOME

QHGKTpOHHaﬂ npupoaga XuMHICCKHUX
CBSI3CH B OpPraHN4Y€CKUX COCAUHCHUAX

Hpe,Z[CTaBJ'IeHI/IC 0 KJ'IaCCI/I(I)I/IKaI_II/II/I
OpraHU4YCCKUX BCIICCTB. HOMCHKHaTypa
(CI/ICTCMaTI/ILIeCKaSI) 1 TPUBUAJIIBHBIC
Ha3BaHUA OPraHUYCCKUX BCIICCTB

O06o0maromuii ypok 1mo Teme

"TeopeTnueckre OCHOBBI OPraHUYECKOM
XUMHUH"

13.09.2024

16.09.2024

20.09.2024

23.09.2024




DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE aJIKaHOB

27.09.2024

10

AnKaHBI: TOMOJIOTH U HU30MCPLI

Mertan u 3TaH — npocTeuIre
MIPEICTaBUTENH aJIKaHOB

30.09.2024

04.10.2024

11

Pemenue PACUCTHBIX 3a1a4 Ha BBIBOJ
(bOpMy.]'ILI OpraHn4eCKOIro BC€UieCTBa 1o
MacCoOBOM J0JIE XUMHYCCKOI'O JOJIC
XUMHNYCCKOI'O 3JICMCHTA

07.10.2024

12

Pemrenue pacueTHbIX 3a71a4 Ha BBIBOJ]
(hOpMyJIBI OPraHUIECKOTO BEIIECTBA 110
MPOJYKTaM CropaHus

11.10.2024

13

14

15

HenpenenbHble yrieBogopoibl. AJIKEHBI:
COCTaB U CTPOECHUE, TOMOJIOTUS U
U30MepHUsl

Ilosydenune, cBOWCTBa U IPUMEHEHUE
QJIKEHOB. DTUJIEH U IIPOIUJIEH -
MPOCTEHIINE MTPEICTABUTENIN AIKEHOB.

ITpakTuueckas padota Ne 2. «IlomyueHue
JTWIECHA ¥ U3yYEHUE €TO CBOMCTB

14.10.2024

18.10.2024

21.10.2024

16

Ankanuensl. byraauen-1,3 u
MetunOyTanueHn-1,3. [lonyuyenue
CUHTETUYECKOIO KayuyyKa U Pe3UHBI

25.10.2023

17

AJIKHHEIL: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKHM PS/I.
AneTniieH — npocTenmmn
MPEACTaBUTEh AIKUHOB

08.11.2024




18

Brprunciienus o ypaBHEHHIO
XUMHUYECKON peaKuu

11.11.2024

19

20

21

Oo6o0maromuit ypok 1o Teme
"HenpenenbHbie yriieBoIOPO/IbI: AJIKEHBI,
QJIKaUEHBI U aJIKUHBI"

ben3oin u ero romonoru

CBolicTBa OE€H30/1a U €70 TOMOJIOI'OB

15.11.2024

18.11.2024

22.11.2024

22

[IpupoaHBIE HICTOYHHUKH YTIIEBOIOPOIOB:
MIPUPOJIHBIN a3 U MOy THBIC HEPTIHBIC
ra3el, He()Th U MPOIYKTHI €€
nepepaboTKH

25.11.2024

23

[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

29.11.2024

24

25

26

I'eneTnueckas cBsI3b yIiI€BOJOPOIOB,
MPUHAUICKAUX K PA3TUIHBIM KJIaCCaM.
O06o0mmaromnnii ypok 1mo teme
"Yrnesogopoast”

KonTponbnas pabora Nel mo Temam
«TeopeTnuecknue OCHOBBI OpraHUYECKON
XUMHH. YTIEBOJAOPOABD)

Hpe,Z[CJ'IBHBIC OIHOATOMHBIC CIIUPTHI:
METAHOJ U OTAaHOJI. BOI[OpOI[HaH CBA3b

02.12.2024

06.12.2024

09.12.2024




[Tonydyenue, XMuMHUUYECKUE CBOKMCTBA U

27 IIPUMEHEHHNE OJHOATOMHBIX IIPEAEILHBIX
P A peAt 13.12.2024
CIIUPTOB
08 MHOroaToOMHBIC CIUPTHI: TUIICHTIINKOIb
Y TJIULEPUH 16.12.2024
®deHOI: CTPOCHUE MOJICKYITHI,
29 W3UYECKHE U XUMUYECKHE CBOMCTBA,
¢ 20.12.2024
MIPUMECHEHHE. APOMaTUYCCKHUE CITUPTEHI.
30 Pemienue pacyeTHbIX 3a71a4 10 TEME
P A 23.12.2024
31 O6o06matomuii ypok mo teme "CrupTsl 1
denosr" 27.12.2024
39 KapOoHuIbHBIE COSTUHEHUS - aJIbJICTHIbI
1 KETOHEBI 28.12.2024
33 CBOMCTBa U IPUMEHEHNE AIbIETUIO0B.
P ACTHA 10.01.2025
KapOGoHnoBsie kuCIOTHI. XUMHUYECKHE
34 CBOMCTBA ¥ MPUMEHEHNE OJHOOCHOBHBIX
p A 13.01.2025
MpeIeTbHBIX KapOOHOBBIX KHCIIOT.
CreaprHOBas U OJICMHOBASI KMCIIOTHI, KaK
35 MIPEICTABUTENM BBICIINX KapOOHOBBIX
pest P 17.01.2025
KHACJIOT
36 [TpakTuueckas paborta Ne 3. «IlomyueHune
U CBOMCTBa KapOOHOBBIX KUCIIOT» 20.01.2025
[IpakTuueckas pabora Ne 4 "Pemenue
37 SKCIEPUMEHTAIBHBIX 3a4a4 Ha
P g 24.01.2025

pacrio3HaBaHUEC OPTraHUYCCKUX BCIJ_ICCTB"




38

Pemenue PaCUYCTHBIX 3a1a4 10 TEMC

27.01.2025
Oo6o0maromuit ypok 1o Teme
39 Anbﬂerlizlm, KETOHBI U KapOOHOBBIE 31.01.2025
KHCIIOTHI
Crnoxuble 3(Upbl KaK MPOU3BOIHbBIE
40 0 I
KapOOHOBBIX KUCIOT. ['uaponus 03.02.2025
CIIOKHBIX 3(hUpoB
XKupsl: runponan3, npuMeHeHue,
41 Ouosorudeckas poib )XUpoB. Mbliia Kak
COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX 07.02.2025
MOIOIIIee JeiiCTBHE
VYrneBoabl: cocTaB, KiacCHuPUKAIUS.
42 Bakueiiue npeacTaBuTeNn: IIII0K03a, 10.02.2025
bpykTO3a
43 Onurocaxapunel. Caxaposa 14.02.2025
44 [Tonucaxapuasl. Kpaxman 17.02.2025
45 emnmonosa 91.02.2025
[IpakTuueckas padbora Ne5 "Pemenue
46 AKCIIEPUMEHTATBHBIX 33124 Ha
MIOJIyYE€HUE U pacliO3HaBaHUE 24.02.2025
OpraHUYeCcKUX BeulecTn"
47 O6o0maromuii ypok 1mo Teme
"YraeBoabr" 28.02.2025




Oo6o0maromuii ypok 1o Teme

48 "K
I/ICJ‘IOpOI[C'('),I[ep}KaH_II/IC OpraHHYecKue 03.03.2025
COETMHEHUS
KonrponsHas padora Ne2 o reme
49 "K
chopoz[c'(')z[epxcamne OpraHHYECKUe 07.03.2025
COCTUHEHUS
50 A :
MUHBI: METUJIAMUH W aHUJIHH 10.03.2025
AMUHOKHUCIIOTHI KaKk aM(OTepHbIE
51
OpraHMYECKUEe COCTUHEHUS, UX 14.03.2025
Ouosnoruueckoe 3Hadenue. [lentuabt
52 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 17.03.2025
53 A3oTcoaeprKalue reTepouuKINYECKue
COCJIMHECHHUS 21.03.2025
54 H
YKJIEMHOBBIE KUCIIOTHI 31.03.2025
X
55 WMHUS U 3I0POBbE YETTOBEKA 04.04.2025
O6o0mmaromninii ypok 1mo teme
HA
56 30Tconep>'f<amne OpTaHUYCCKHE 07.04.2025
COCITUHEHUS
KonrtponsHas padora Ne3 o reme
57 "A
30TCOI[ep)'f<aH.II/Ie OpraHUYeCKHe 11.04.2025
COCITUHEHUS
58 CuHTeTHYECKHE OJIUMEPHI

14.04.2025




59

KOHI[CHC&I_[I/IOHHBIC ITOJIMMCPHI.

[lenonnacTsl. 18.04.2025
60 HatypanbHblil Kaydyk 1 91.04.2025
61 CuHTEeTHYECKUE KayqyKH 1 95.04.2025
62 CuHTeTHYeCcKre BOJIOKHA 1 98.04.2025

63 [IpakTuueckas padora Ne5 1
"Pacnio3HaBaHue 1mjaacTMacc U BOJIOKOH" 02.05.2025

64 Opranuueckasi XuMusi, 4€JIOBEK U 1
pupoJa 05.05.2025

65 O6o06maromuii ypok mo teme " Xumus 1
oJInMepoB” 12.05.2025

66 Pemenue TecToBbIX 3a1a4 10 1
OpPraHUYECKON XUMUU 16.05.2025

67 Pemenue 3ana4 mo Kypcy opraHudeckoi 1
XUMHH 19.05.2025

68 Wtorosslii ypok no kypcy xumuu 10 1
KJlacca 23.05.2025

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 XHUMHYECKUH 3JIEMEHT. ATOM. 1
DnexTpoHHask KOH(PUTYpalKs aTOMOB 02.09.2024
5 3aKOH COXpaHEHMsI MACChl U SHEPTUU B 1
XUMHH 06.09.2024
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XUMHYeCKHX 3iemMeHToB 1. 1.
MeHeneeBa, uX CBSI3b C COBPEMEHHOM
3 . 1
TEOpHUEH CTPOEHHUS aTOMOB. 09.09.2024
Pacrnipenenenue 31€KTpOHOB B aTOMax
AJIEMEHTOB MaJIbIX IEPUOIOB
4 Pacnipenenenue >5eKTpoHOB B aTOMax 1
OOJBIITUX TIEPUOIOB 13.09.2024
ITonoxenne B [ICXD Bonopona,
) JAHTAHOUIOB, aKTHHOMJIOB, HCKYCCTBEHHO 1
’ HE 16.09.2024
MTOJTyYCHHBIX JICMEHTOB
5 BaneHTHOCTB U BaJIeHTHBIE BOZMOKHOCTH 1
aTOMOB 20.09.2024
7 [Teproaudeckoe N3MEHEHUE BAICHTHOCTH 1
Y paJIiyCoOB aTOMOB. 23.09.2024
CrtpoeHnue BeniecTBa. XUMUYECKast CBSI3b,
8 . 1
e€ BUJIBI; MEXaHU3MbI 00pa30BaHUS 27.09.2024




KOBaJICHTHOU cBsA3u. MoHHadg u
KOBaJICHTHAs CBI3b

Merammueckas cBA3b. BogopoaHas CBs3b.

30.09.2024
DJIEKTPOOTPULIATENBHOCT. CTENEHb
10 OKHcCJIeHns. Bemecrsa MOIEKYIIIPHOTO U
. YIp 04.10.2024
HEMOJICKYJISIPHOTO CTPOCHUS
11 IIpocTpaHCcTBEHHOE CTPOEHUE MOJIEKYI
POCIp P Y 07.10.2024
12 Pemtenue 3amanuii mo reMe
A 11.10.2024
13 ITprnymHEl MHOTO0OpAa3us BEIIECTB
P P H 14.10.2024
Kontposnbnas pabora Nel mo remam
14 "BaxkHele XuMrUyecKue IOHATUS U
W " 18.10.2024
3akoHbl" U "CTpoeHHe BelecTBa
Knaccudukanms XumMuueckux peakiuii B
HEOPTaHWYECKON XUMUU. 3aKOH
15 COXPaHEHUs MacChl BEIIECTB; 3aKOH
P B 21.10.2024
COXPaHEHHUS U TPEBPAIICHUS] SHEPTUU TPU
XUMHUYECKHUX PEaKIIHIX
16 Krnaccudukanus XuMHUUECKUX peakliuii B
OpPraHUYECKON XUMUHU. 25.10.2023
17 CKOpOCTh XMMUYECKUX PEeAKIUN
08.11.2024
18 Kunernyeckoe ypaBHEHHE PeaKIUN

11.11.2024




19 Karamus 15.11.2024
20 XUMHUYECKOE PAaBHOBECHE U CITIOCOOBI €r0
CMEIICHUSs 18.11.2024
21 Ypok-o06001enue mo teme "XuMuIecKkue
peakuun" 22.11.2024
22 JlucniepcHble CUCTEMBI 95.11.2024
23 CriocoObl BbIpaKE€HUS! KOHIIEHTPALUHU
pacTBOpOB 29.11.2024
Perrenue 3a1a4 Ha MPUTOTOBJICHUE
24 pacTBopa OIpeaeIeHHONW MOJISIPHOU 02.12.2024
KOHIEHTPALIUK "
[IpakTuueckas padbora Nel
25 "IIpuroroBiieHre pacTBOpa C 3aJJaHHOU 06.12.2024
MOJIIPHON KOHIIEHTparuei" o
DNEKTPOTUTHYECKAS JUCCOIUAITHS.
26 [Tousitie 0 BogopoHOM mokasatese (pH) 09.12.2024
pacTBopa. o
27 Peakiiuu noHHOTO OOMEHA 13.12.2024
)8 I'unponu3 opraHyuecKux u
HEOPraHUYECKUX COCTMHEHUI 16.12.2024
29 XUMHYECKUE UCTOYHUKH TOKA 90.12.2024
30 Psin craHmapTHBIX 3JEKTPOIHBIX
MTOTEHITNAJIOB 23.12.2024




31

Koppo3usi MeTasioB u ee npenynpexiacHue

27.12.2024

32

33

34

35

36

OKUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lousTre 00 amexTponnze
pacIiaBoB U pacCTBOPOB COJIEH

Kontponbnas padota Ne2 no paszueny
«Teopernueckre OCHOBBI XUMUM»

MeTtamiel, UX MOJIOKESHHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTpoeHHUs aroMoB. O01IHe
(hu3UYEeCKre CBONCTBAa METAJIIOB

0030p METAIITMYECKUX JIEMECHTOB
[JIABHBIX NOATPYII. XUMHYECKUE
CBOMCTBA BAKHEUIIINX METAILIOB (HATPHIA,
KaJIUH, KaJIbIIMA, MarHA{, ATFOMAHUAN) U UX
COEJTMHEHUH.

O030p METAIUIMYECKHUX 3JIEMEHTOB
OOOYHBIX MOATPYTIIL.

28.12.2024

10.01.2025

13.01.2025

17.01.2025

20.01.2025

37

38

39

Menn

IMunak

Turan u xpom

24.01.2025

27.01.2025

31.01.2025

40

Keme3o, HUKEIb, IIJIATHHA

03.02.2025




41

CrtaBel METAILIIOB

07.02.2025

42 Okcuabl ¥ TUIPOKCUIBI METAJUIOB 10.02.2025

[IpakTrueckas padota Ne 2. "Pemnienue
43 i}ﬁ::f:ﬁfffaanmx 3a7a4 1o TeMe 14.02.2025
44 Pewenue 3amau 17.02.2025
45 KonTponbnas padorta Ne3 no teme

"Merabr" 21.02.2025

HemeTamiel, UX MOJI0KEHUE B
46 [Tepuoanueckoil cUCTEeME XUMHUYECKHUX

anemenTtoB JI. 1. Menpeneesa u 24.02.2025

0COOEHHOCTH CTPOCHHSI aTOMOB

du3znyeckue CBOMCTBA HEMETAJIIOB.
47 Annorponus HeMeTaUIOB (Ha MpuMepe

KI/ICJIO;Joz[a, CEpHI, (bocq)op(a 7 yf“)nep(f)z[a) 28.02.2025
48 XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U

UX COEINHEHUN 03.03.2025
49 XUMHUYECKHE CBOMCTBA a30Ta, ¢pocdopa u

HAX COEIUHEHNI 07.03.2025
50 XUMHUYECKHE CBOMCTBA yTepoia, KPEMHHUS

U UX COEIUHEHUN 10.03.2025
51 [IpuMeHeHne Ba)XKHENIINX HEMETAIIOB U

UX COEIUHEHUN 14.03.2025
59 O06o00menre 1 cHCTEMaTH3alns 3HAHUH 110

teme «HemMeramne. Berauciaenus mo 17.03.2025




YPAaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

53

[TpakTuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

" " 21.03.2025
Hemerannsr"»
54 KontponbHas padota Ne4 o reme
«Hemeramnbny 31.03.2025
Heopranuueckue u oprannyeckue
55 .H
KkucnoTel. Heopranmueckue u 04.04.2025
OpraHUYECKHUEe OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U
opraHuveckue coenuHeHus. ['eneTnueckas
56
CBSI3b HEOPTaHWYECKUX U OPTaHUYCCKUX 07.04.2025
BEIIECTB
XHMHMS B IPOMBIIUICHHOCTH. [ IpyHIIMIBI
57
MIPOMBIIIIJIEHHOT'O TPOU3BOJICTBA 11.04.2025
XUMHKO-TEXHOJOTHUECKUE TPUHLIUIIBI
58 .
MIPOMBIIIJICHHOT'O MOJIy4YeHHs] METAJIJIOB 14.04.2025
[TponsBoaCTBO UyryHa.
59 IT
POU3BOACTBO CTAJIN 18.04.2025
q
60 €JIOBEK B MHPE BEIIECTB U MAaTCPUAIOB 91.04.2025
61 X
UMUS U 3I0pPOBbE YETIOBEKA 95 04.2025
62 Pemienue skcriepuMeHTaIbHBIX 3324 1O
HEOPraHUYECKON XUMHUN 28.04.2025




63

Pemenue OKCIICPUMCHTAJILHBIX 3aJ1a4 11O

OpPraHUYECKON XMMHUH 02.05.2025
64 Pemrenne npakTuuecKux pacyeTHBIX 3a7a4 1 05.05.2025
65 Pemenue npakTuueckux pacueTHHIX 3a1a4 1 12.05.2025
66 [ToaroroBka Kk UTOrOBOM KOHTPOJIBHOMN 1
pabore 16.05.2025
67 Hrorosast KOHTpOIbHAsE paboTa NeS 1 19.05.2025
68 AHaM3 KOHTPOJIBHOW pabOTHI. 1
O06001IeHre TPOICHHOTO 23.05.2025
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I°., AknnonepHoe 00111ecTBo
«3narensctBo «IIpocBemeHue

* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«M3narensctBo «IIpocsemenue»

3amauun o oprannueckor xumuu AWM. Bpy6nesckuii, E.B. bapkoBckuii
Munck OOO «HOnumnpeccy 2003

COopHuk camoctosTenbHbIX padoT mo xumuu 8-11 .M. HoBommnuckwuii, H.C.
HogommHckas, JI.®. denocoBa Mocksa: «IIpocsemenue» 2002 M.

Xomuenko W.I'. COopHUK 337124 U YIPAKHEHHUM 110 XUMHH.
METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

["apa H.H. Xumus. [Iporpammsel 00111€00pa3oBaTeNbHBIX YUPEKISHUNH. — M.:
[TpocBemenne, 2010

bpeiirep JI.M., baxxenosa A.E., Xumus 8-11 knaccel. PazsepnyTtoe
TeMaTH4eCcKoe MIaHupoBanue no yueonukam Pymsutuca ' .E., ®enpamana O.I.,
Boarorpan, Yuurens, 2009

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

bubmorexa IJOK






