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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoNMX OCHOBHBIE 00pa30BaTelIbHbIE MPOTPAaMMbl, U OCHOBHBIX MOJIOKESHHMA
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble monoxkenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHY)XKUT 3aBEpLIAIOLIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3710POBBIO
U TpUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€ToM crneuu(pukd HayKu XUMUHM, €€ 3HAueHUs B MO3HAHUM TNPUPOABl U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUETOM OOIMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyio pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YENOBEKa, KOTopoe (popMHpyeTCsl B XMMUU Ha OCHOBE NMOHHUMaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  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
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» c@opMUpoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHHUYECKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3ydyaeMbIX B Kypce BEeLeCTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHu. B Kypce  OpraHm4eckod  XUMHM  MOJIyYalOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Tox HOBBIM yrioM 3peHUss B mpeameTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHS» 00ydYaromMUMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XHMHUH C JAPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XMMUU, TOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
I[EJIOM COJIEp’)KaHue Y4eOHOro mpeamera «XuMHUS» JAaHHOTO YPOBHSI W3YUYEHUS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, ITO3HABAEMOCTh MIPUPOIHBIX SIBJICHUMN MyTEM SKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEYHN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
TaKKe Mpo0JIeM COEpEKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3TMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mnpakTuke mnpemnojgaBaHWs XWMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYCCKOU
JEATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIaBHBIMHM LEJISIMU W3YUYEHUs INpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIEC MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINIA, HEOOXOIUMBIX I IPUOOPETEHNS YMEHU
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IIpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TNPHUOPUTETAMHU B CUCTEME CpefHero oduiero oOpazoBaHus. CeroaHs B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHus OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHOM OpraHu3aliy, BIIAJCIOIIET0 HE HabOpOM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHUSMHU
aAKTHBHOTO IOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEAIBHOM KU3HU JUUIS PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYE€HUU NIpeIMETa « XUMUS JOMUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanrtanusi 00yJaromMxcsi K yCIOBUSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOyyaromMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YyYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO IPUOOpETaTh 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;

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

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, 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).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0J105keHUsA. CTpYKTypHBbIE (HOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMeIlleHuss M TOPEHHUs), HAXOXKACHUE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATalld, OKHUCIEHUS U
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3InYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalIuTUYeckuil), mnuponus. I[IpomaykTs
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuiekuuu «Hed1b»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYEHHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WM MPOAYKTA PEAKUUU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue U XUMHYECKHE CBOWCTBA (peaklMM C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aMMOJIEWCTBHE CO IIEJIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Genona. [Ilpumenenue gpenona.

Anpneruibel U Kemouwvl. DopManblaerus, —aneTanbACTHN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JIeHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KiacCHU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuibl). ['0ko3a — npocTeinmii MoHOcaxapua: 0OCOOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBiieHue,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpPOBE/ICHHE, HAOJIOJCHHE W OIMHCAHHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACIHCTBUE TJIMIEPUHA C
rugpokcugom meau(ll)), anpaernios (oKucieHre aMMUAYHBIM PAaCTBOPOM OKCHAA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHns. Ousndyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha mpumepe TiuiuHa). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHS XMMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpPHU3AIIU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMu MPHUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK W TOHITUU, SIBISIOIIUXCS CHUCTEMHBIMHU I OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@usuka: Marepus, DJHEPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKU, YIJIEBOJbI, KHUPBHI,
(bepMeHThI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPEeNaparsl, MaTepUAIIbl U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
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 NMEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX DSJIEMEHTOB 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 HEMOJISIpHAs M TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
CreneHnb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Howmenxkiatypa
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 MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XuMH4ueckoro pasHosecus. [Ipunnnn Jle [larense.

Dnektponutuyeckas auccounanus. CuibHble U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAIBHOT'O HHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBECHUE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriaepoa).

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

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuognueckoi cucreMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXXKHEUIMX METAIUIOB (HATPUM, KalWil, 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 KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, pPEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMNBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMacchl 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 xuMum B 00ECIIEUEHUM IKOJIOTUYECKOM, PHEPreTUUeCKON W MHUILECBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHu4ecKol XuMuu B 11 Kacce oCymIeCTBISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupuKalus, TI[epPUOJUIYHOCTh, HAOJIOICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYCCKHE BEIIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



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

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAIIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCsL TMPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/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 —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3ybTaThl OCBOCHUS MpeaMeTa «XHUMHS» JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMU U TpPaBWIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  Ipolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4JaroImmxcsl Mo peaanu3aiuu IPUHSATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEACTABJICHUS] O COIMAIBbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



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

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU e TEIbHOCTH,

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJIbTar
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

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

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE NOBEJACHHUE U TMOCTYIKM CBOMX TOBApPHUIIEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (pU3Myeckomy u
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MIOHMMAHUS LEHHOCTH NPaBWJl HHIWBUAYAIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIIUX 3TOPOBBIO U KU3HU JIIO/ICH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYrMX BHAAX
NEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



MHTEpeca K MPAKTHUYECKOMY HM3YUYEHHIO MPOQPECCHI pa3IMdHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

NOHUMAHUSL TJIOOAJIBHOIO XapakTepa 3KOJOTHYECKHX MpOoOJeM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHS IPOrHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYyKaloleM MHpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
IHUBUJIN3ALHN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3IaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBOM U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPY/Ia ¥ SKOJOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO WiIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUSA JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JIESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLICHAYYHbIE MOHATHUS, OTpa)KaroIiue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHUE);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

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

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

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

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIUpPOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS TUIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIHpOBaThH
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTepHeTa), aHaIM3UpOBaTh MHPOPMALIMIO PA3NMYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO THUIIA;

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

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

WCIIOJIb30BATh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYECKOM
uHpopMaIue: MPUMEHATh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

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 TPE3CHTAllMell Pe3yNbTaTOB IO3HABATEIBHON JIEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHUS TO3HUIIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpeensas e€ Ilend W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

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

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUW TPUPOBI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUS); TEOPUUM M 3aKOHbI (TEOpUs CTPOEHUs
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

C()OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME IOHSITHUS IPH
ONMMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypPAaBHEHUH XHMUYECKUX pEaKUui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh IMPUHAJIEKHOCTh H3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITWIICH, MPOMNMWICH, AalleTHIICH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINpPEAENSITh BHABl XHUMHYECKOW CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 6eH30J, METaHOJI, 3TAHOJ, STUIICHTJIUKOJIIb, TJIULEPUH, (HEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJAHOTO BEHIECTBA WIIU IMPOJYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH W3YYCHHUH BEIIECCTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IATh TIPaBUIIa MOJIb30BAHUS XUMHUYECKOM
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 BBHITIOJHATh XUMHYECKHMA
AKCIIEPUMEHT (TIPEeBPAILIEHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0SIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIIMHA OCITKOB) B COOTBETCTBUHU
C TMpaBWJaMH TEXHHKH O€30MMaCHOCTH MpHU OOpaIeHMH C BEIIECTBAMH U
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIUIO, TIOy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JIOPOBBbS W OKPY’KAIOIIECH MPUPOIHON CpeIbl, OCO3HABATh



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydaroumxcsi ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juist 3anucu XMMHUYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTU, €€ (DYHKIMOHAIBLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMHUYCCKUN 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIUIMUECKas, BOJIOPOJIHAS ), KpUCTAJUITMYCCKAs PeIIETKa,
TUNBI  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJICKTPOJIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
ANEKTPOJUTHYECKON aucconumannu, nepuoandeckuit 3akon [[. M. Menpaeneena,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUS, JICKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUINE MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHMI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHMUN;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBY K OIpeAeaEHHOMY KIacCy/Tpyrie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHM PaCKphIBaTh CMBICI MEPUOANUECKOT0 3aKoHa /.
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JIeMeHTOB |4 mnepuono Ilepuoanmdeckoil cHCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
VU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHU IO Mepuoiam H
rpynnam [lepuogunueckont cucreMbsl xuMuieckux anemMeHToB 1. 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYacTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHUSA pPEaKUUW pa3IHUHbIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

cOPMHPOBAHHOCTh yYMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKIAIOLINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBICHUS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMUYECKUE TMPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUUCICHHS C HCIIOJIb30BAHUEM
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 peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMH 1O BBITOJHEHHUIO J1a00pPaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub» U «HeMetaiib») B COOTBETCTBHM C MpPaBUJIAMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIO0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAas



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPEAOTBPALLIECHUS UX BPEAHOTO BO3ACUCTBHSI HA OPraHU3M YEIO0BEKA;

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

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

dbopmyI.

Onucanne MaTepuaJIbHO-TEXHUYECKO 0a3bl neHTpa « Touka pocray,
HCIO0JIb3YEeMOr0 ISl peajiM3auuu 00pa3oBaTe/ibHbIX POrPaMM B PaMKax
NnpenoaBaHus XUMHUH.

MatepuansHo-TexHHYecKasi 0a3a neHTpa «Touka pocTay BKIIOYAET B ceOs
COBpEMEHHbIE M Kiaccudyeckue npuodopsl. IlocienHue mpouui MHOTOJIETHIONO
anpoOanuio B UIKOJIE U MOJIYYWIN PU3HAHUE y yunuTenel xumuu. K Hum oTHoCsTCS:
npudop JUisl JEMOHCTPALMA 3aBHCHUMOCTH CKOPOCTH PEAKIUU OT pPa3InYHBIX
(bakTopoB, anmapar Ajs MPOBEACHUS XUMUYECKUX PEAKIUH, TPUOOP AJIs ONBITOB C
AIIEKTPUYECKUM TOKOM, MIPHOOP ISl U3YUYEHHUs COCTaBa BO3JyXa U MHOTHE JpyTHE.
VYuuThiBas NMPakTUYECKUI OMNBIT MPUMEHEHUs JaHHOTO 000OpYJOBaHUSA HAa ypoKax
XUMHUH, MBI JQJIUM JIMIIIb KPaTKOE onucanue npudopoB. OCHOBHOM aKIIEHT cliejlaeM
Ha ONUCAaHMU LUPPOBBIX JabopaTOpuil M UX BO3MOXKHOCTAIX. Lludposas
(xomnsroTepHasi) Jnadoparopus (IIJI), mnporpamMmmHo-anmapaTHbIi KOMIUIEKC,
JaTYNKOBasg CHUCTEMa — KOMIUIEKT Yy4eOHOro oO0OpyJIOBaHMs, BKJIHOYAIOIUN
U3MEPUTENBHBIN OJI0K, MHTep(]eiic KOTOporo mo3BojisieT 00ecreuynBaTh CBSI3b C
NIEPCOHANIHBIM KOMIIBIOTEPOM, U HA0Op NaTYUKOB PETUCTPUPYIOIIMUX 3HAYEHUS
pa3IUYHBIX PU3NYECKUX BEIMUYUH. JJaTyuK TemnepaTypsl IIIaTHHOBBIA — TPOCTOM U
HaJEXKHbIA JaTYMK, MPEIHA3HAYEH [JIl W3MEpPEHUs TeMIepaTypbl B BOJHBIX
pacTBOpax M B ra3oBbIX cpenax. FMiMeert paznuunblil 1uana3zoH uamepenuit ot —40 no
+180 °C. TexHuyeckue XapaKTEPUCTUKH JAaTYMKA yKa3aHbl B MHCTPYKIHUHU II0
AKCIUTyaTaluu. JlaTunk TeMnepaTypbl TEpMOIIAPHBIN IpeIHa3HAUYEH JJI1 U3MEPEHUs
temnepatyp A0 900 oC. Vcnonb3yercs Npu BBIMOJHEHUH Pa0OT, CBS3AHHBIX C
U3MEPEHHEM TeMIIepaTyp IUIAMEHH, TUIABJIICHHUS W Pa3JIOkKEHUs BeuecTB. JlaTumk
ONTHUYECKOW IUIOTHOCTH (KOJOpUMETP) — TMpEeAHa3HayeH Uil H3MEpPEHUs
ONTUYECKON IUIOTHOCTU OKPAILEHHBIX pacTBOpoB. Mcmonb3yercss mpu M3ydeHHH
TeM «PacTBopb», « CKOPOCTh XMMHUUYECKUX PEAKIIU», OMPEIeTICHUN KOHIIEHTpallun
OKpAILIEHHBIX HOHOB WJIM COCIMHEHNN. B KOMIUIEKT BXOJAT JATYMKU C PA3JIUYHOU
JUIMHOM BOJIH MOJYNPOBOAHUKOBBIX MCTOYHUKOB cBera: 465 u 525 Hm. O0béM
KIOBETBI COCTABJISIET 4 MJI, IJTMHA ONTUYECKOTO IMyTH — BeniecTBa 10 mm. 27 JlaTunk
pH npennasznaden st u3mepeHus BojgopoaHoro mnokasatens (pH). B Hacrosiee



BpeMs B LIKOJY MOCTYIMalOT KOMOMHUPOBAHHBIE JAaTYMKH, COBMEIIAIONIUE B ceOe
CTEKJISIHHBII 3JIEKTPOJ C DJJIEKTPOJOM CpPaBHEHHUS, 4YTO JenaeT padoTy 1o
U3MEPEHHUIO BOJIOPOJAHOTO TMoKa3zaTens 6onee koMpopTHOU. J(Mana3oH u3MepeHuit
pH ot 0—14. HMcnonb3yerca nis W3MEpPEHUs BOJOPOJHOTO MOKAa3aTeNsl BOIHBIX
pPacTBOPOB B Pa3JIMYHBIX MCCIIEAOBAHUIX OOBEKTOB OKpyXkaroleh cpenbl. JlaTunk
AIIEKTPONPOBOIHOCTH peaHa3HaYeH IS U3MEPEHHUS yAEIbHON
AIIEKTPOIPOBOIHOCTH KUAKOCTEN, B TOM YHCJIE U BOJHBIX PAaCTBOPOB BEILIECTB.
[IpumensieTcs mNOpU HU3YYEHUU TEOPUU  BJIEKTPOIUTHYECKOW JTHCCOLMAINH,
XapaKTEpUCTUK BOJHBIX pacTBOpPOB. JlaTUMK XJIOPUA-UOHOB HCHOJB3YETCS IS
KOJIMYECTBEHHOTO OIPEAEIEHUSI COJEPHKAHNS MOHOB XJIOPAa B BOOHBIX PACTBOPAX,
MoYBe, MPOAYKTax mnuTaHusa. K [aTdyMky MOJKIIOYAETCS HMOHOCEICKTUBHBIN
anektpon (MCD) (paGouuit »3ieKkTpoj), MNOTEHIMAT KOTOPOTO 3aBUCUT OT
KOHIIEHTPAIUU ONPEETIAEMOr0 HOHA, B JAHHOM CJIy4ae OT KOHIIEHTpallui aHHOHOB
Cl-. Motenmman MCD ompenensoT OTHOCHTEIBHO 3JICKTPOJa CPaBHEHUS, Kak
paBuio, XJIOpCepeOpsAHOro. 3ampemiaeTcss Tporarb MeMOpaHy 3JIEKTpoJa
najgbllaMU U IPUBOJUTH €€ B COMMPUKOCHOBEHUE C TBEPABIMU MOBEpXHOCTsIMU. [Ipu
xpanenun MCD wyyBcTBUTENBHAs YacTh JaTyuka (MeMOpaHa) J0JDKHA OBITh
3allMIIEeHA CTIeUaIbHbIM KonaykoM. He tomyckaeTcst HCroib30BaTh 3JIEKTPO/IBI C
MOJIMMEPHON MeMOpaHOil B cpelax, COAepKalluxX JIeTy4he BEIIECTBA WIU
oprannyeckue pacrBoputenu. He crnegyer wucnone3oBate MCD B CHIBHBIX
okucnurenax. JInurensHoe Haxoxaenue MCO B pacTBopax KpenmKHX KUCIOT WIIU
Hiesouei MPUBOAUT K PE3KOMY U He- o0paTMMOMY COKpAILEHUIO CPOKa CIy>KOBI
anekTpoda. JlaTuuk HUTPAT-MOHOB TMpEJHA3HAYEH JMJISI KOJIMYECTBEHHOIO
OTIpEJICICHUs] HUTPATOB B pa3- JIMUYHBIX OOBEKTaX OKPYXKAIOIIEH Cpeibl: BOJIE,
oBolax, (pykKTax, KOJOACHBIX U3JNEAUSAX W T. A. Mukpockon uudpoBoit
npeaHa3HayeH I u3- yuyeHusi (GopMbl KPUCTAIOB M HAOJIOJIEHUS 3a POCTOM
KpUCTAJUIOB. AmmapaT s TpoBeleHus xumudeckux pe- akumii (AIIXP)
NpeAHa3HaueH JIg MOJYyYEeHUS W JEMOHCTpPAllUd CBOMCTB TOKCHUYHBIX MapoB U
ra3oB. JTH BEIIIECTBA MOJIYUYalOTCs B KOJIOE- peakTope, U Mpu HarpeBaHuu (uiam 6e3
HarpeBaHus) ra3000pa3HbIe BEIECTBA MPOXOIAT Yepe3 MOrJIOTUTENbHbIE EMKOCTU
(HacaKu) ¢ pacTBOpaMH PEareHToOB, BCTYNAalOT ¢ HUMHU B peakiuio. M30bIToK rasa
MOTJIONIAETCA KUJKUMU U TBEPABIMU pPEAreHTaMHu, a TaKXKE aKTMBUPOBAHHBIM
yIIIEM. ATIIapar yaiiie BCEro UCMOIb3YIOT JJIsl OJIYYEHHUS U JEMOHCTPALlUUA CBOWCTB
xJjiopa, cepoBogopoa. [Ipu mpaBUiIbHON 3KCIUTyaTaliuu npudopa AEeMOHCTpalus
CTAHOBUTCS YJI00HOM 1 Oe3omacHoi. Ha nmpoBeieHne onbIToB TpaTUTCs OKOJIO 3—6
MUH. XOpoliias BU3yaJbHOCTh SBIISETCS MIPEUMYIIIECTBOM 3TOTO npubopa. Tak kak
NpU JEMOHCTPAIlMU OJIHOBPEMEHHO TMPOXOMASIT HE- CKOJIbKO PEAKIUW, BaXKHO
npaBuiIbHO 28 OpraHW30BaTh HAOMIONCHUS YYAIIUMHUCS 3a TPOTEKAOIIMHU
npoueccamu. LlenecooOpa3Ho 3amucaTh Ha JOCKE HAa3BaHUS WM (POPMYJIbI



PEareHTOB, HAXOJSIIUXCA B IOTJOTUTENBHBIX CKJISHKax. [lo okoHWaHuu omnbiTa
HY>KHO CPAaBHHUTbH MCXOJIHBIE PACTBOPBI BEIIECTB M PE3YJIBTAThl UX MPEBPALLCHUM.
AIIXP MOXHO TPUMEHSATHh Ha Pa3HBIX 3Tanax O0y4eHUs — MPU U3YYEHUHU HOBOTO
MaTepuaa, MOBTOPEHUH M 3aKpEIJICHUU, 0000IEHUN U CUCTEMATH3alluU 3HAHUM
yuamuxcs. B 3aBucuMoctu oT npoduiisi 00ydaeMsbIX, 1eIeil ypoKa, ypOBHS 3HAHUS
YYaIIUXCsl BO3MOKHBI Pa3IMYHbIEC BAPUAHTHI IOCTAHOBKH IKCIIEPUMEHTA U BBIOOpA
pearupyronux BemiecTB. OMHAKO MPU HU3YUYEHUH CBOMCTB BEIIECTB HE CIEAYET
OTPaHUYMBATBCA TOJBKO SKCIEPUMEHTOM ¢ wucnolyib3oBaHuem AIIXP. Muorue
JTUAAKTAYECKUE eI MOTYT OBITh JOCTUTHYTHI TOJIBKO JEMOHCTpPAIME ONBITOB B
TpaauniionHoi Qopme. Ilpubop myIs HEMOHCTpalMu 3aBUCUMOCTH CKOPOCTHU
XUMUYECKUX PEAKIM OT pa3IuYHbIX ()aKTOPOB MCIIONB3YIOT TPH U3YUCHUU TEMBI
«CKOpOCTh XUMHUYECKOW pEaKIMW» U TEIUIOBOTO 3P(PEeKTa XUMHUECKUX pPEaKIUil.
[Tpubop 1a€T BO3MOKHOCTD IKCIIEPUMEHTAIBHO UCCIIEI0OBATDH BIUSHUE HA CKOPOCTh
XUMHUYECKUX PEAKIUN CIeAYIOMMX (PaKTOpOB: MPUPOBI PEarupyrouuX BEIIECTB,
KOHLIEHTpAllMy pearupyromux BEIECTB, IUIOMIAAM TpaHUIbl pas3zaena @a3 B
TETEPOTCHHBIX  CcUCTeMaxX  (MOBEPXHOCTU  CO-  TMPUKOCHOBEHHUSI  MEXKIY
pearupyronmMiu  BEIIECTBAaMU), TEeMIIepaTypbl, KaTajlu3aTopa, HWHTHOUTOpA.
[Ipumenenue AIIXP He oOrpaHMYMBAaETCS BBIIICONUCAHHBIM HSKCIEPUMEHTOM.
[Tpubop ym00HO MPUMEHSATH MPU JEMOHCTPALMU CBOMCTB auokcuaa azora (1V),
MeTWwiamMuHa, OpoMa, Tipu (pakimoHHON meperoHku HedTu. B 1ensx s3xoHoMuu
BPEMEHH €r0 MOXHO HCIIOJIb30BaTh NMPU W3YUYEHUM CBOWMCTB YIVIEKHCIIOTO Tas3a.
AIIXP moaxomuT mis modydeHus Oe3BOJHOM a30THOM KHCIOTHI, OpoMOeH30I1a,
HUTPOOEH30J1a U IPYyTruX coeauHeHuid. [Ipubop cocTouT u3 moacTaBku, Ha KOTOPOU
3aKpEIJICHbI JIB€ MaHOMETPUUECKHE TPYOKH, KOTOPhIE COCTUHSIOTCS C COCYJaMu
JlangonpTa € TMOMOIIBIO IUIACTUKOBOM TpyOKM ¢ mpoOkamu. Mexny
MaHOMETPUUECKUMHU TpyOKaMM Ha TaHEId HaHeCeHa IIKaia i HaOJIoAeHUs
YPOBHSI KHUAKOCTH B TpyOkax. OKpalieHHOW >XKUIKOCTbIO MOXET OBITh PacTBOP
at000ro kpacutens B Boje. [lunerka-no3atop — mpucrnocoOIeHne, Crojib3yemMoe
B JJabopaTopuu NJii OTMEPUBAHUS OMNPENEIEHHOr0 00bEMa XKUAKOCTH. [lunerku
BBIITYCKAIOTCS IEPEMEHHOT0 U MOCTOSTHHOTO 00b&éMa. B KoMIiekThl 000pynoBaHus
JUIS. MEAUITMHCKUX KJIACCOB BXOJAT yAOOHBIE MUIETKHU-103aTOPhl OJTHOKAHAIbHBIE,
MO3BOJISIONINE HACTPOUTH HEOOXOAMMBIA O0BEM OTOMpPaeMON >KUIKOCTH B TPEX
pa3MYHbIX auanas3oHax . Mcnonp30BaHHE COBPEMEHHBIX TEXHOJIOTUNA U LIBETOBOM
KOJMPOBKHM JMAara3zoHa JO03MPOBaHUS AAET BO3MOXKHOCTh KAuE€CTBEHHO, TOYHO,
0€30MacHO BBIMOJHATh MUIMIETUPOBAHKE. [IUMETKN UMEIOT CMEHHBIE MJIACTUKOBBIE
HakoHeuHuKH. 29 bans koMOuWHUpOBaHHAas TMpeTHA3HAUEHA [IJIsi Harpesa
CTEKISHHBIX #  (appopoBBIX COCYAOB, Korjga TpeOyeTcs co3laTh BOKPYT
HarpeBaeMoro CoCyJia paBHOMEpPHOE TeMIlepaTypHOe Tojie, u30exaTh
MCIMOJIb30BaHUs OTKPBITOIO IJIAMEHU U PACKAJIEHHOW 3JICKTPUUECKOW CIUpad .



Kopnyc xomOuHupoBaHHOW OaHuM caenaH w3 amtoMuHHs. JKUAKOCTHAS 4YacTh
KOMOWHUPOBAaHHOW OaHW 3aKpBIBACTCS KOJBIIAMHU PA3IUYHOTO auamerpa. Jlms
HarpeBaHusi cocyqoB A0 100 °C B KauecTBE TEIUIOHOCUTENSI MCHOJB3YIOT BOY,
Korja TpelyeTcst co3faTh 0oJiee BBICOKYIO TEMIIEpaTypy MPUMEHSIOT COJIEBBIC
pactBopbl. TemnoHnocureneM MoOXeT ObITh MHIlepuH. OH oOecreynBaeT MHTEpBA
temnepatyp ot 60 mo 180 °C. Belie 3TOi TeMmepaTrypbl TIIUIEPUH HAYHMHAET
pasznaratbCcsi M JAbIMUTH. J[nsi HarpeBaHusi 10 0OoJiee BBICOKMX TeMIepaTyp
UCIIOJIB3YIOT — IIWJIMHJPOBOE MAaclo WM CHIMKOHOBoe. bonee ©Oe3omacHo
WCIIOJIb30BaTh JJIsl HAIOJHEHHS O0aHb CyXOW MEJKO3EpHHUCTBIA mecok. OmHako
NecoYHble 0aHU MPOTPEBAIOTCS HEPABHOMEPHO. B cocTaB KOMIUIEKTa BXOJUT CUTO
JUJISl IPOCEUBAHUS pEUYHOro necka. IcTouHUKOM Teruia 111 KOMOMHUPOBaHHOM OaHu
SBJISIIOTCS DJICKTPUUYECKUE TTUTKY C 3aKPBITOM ciupabio. [Ipubop ais nomydeHus
ra3oB HCIOJB3YETCS ISl TMOJydeHHs] HEOOJBIIMX KOJWYECTB Ta30B: BOJOPO/A,
KHUCIIOpoJa (U3 MEPOKCHIa BOJOPOAA), YTIAECKUCIOTO Tasa.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM Koanuecrso yacos dyeKkTpoHHBbIE (LM pPOBbLIE) JdonmosiHuTeIbHAS
°n/m
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI uHdopmanus
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMUM
YCTaHOBJICHHE
JIOBEPUTEIbHBIX

11

Hroro no pazneny

[Ipenmer oprannyeckoit xumun. Teopus
CTPOCHUS OPTAHUYECKUX COCTMHEHUN A.
M. bytneposa

bubnnoreka IIOK
https://m.edsoo.ru/7f41837c

OTHOIICHUH MEXKITY
YUUTEIIEM H €ro
YYEeHUKAMH,
CTIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPHUSITHIO
yUYaIIMHUCS
TpeOOBaHUH 1
npoch0 yuuress,
MPUBJICUEHUIO X
BHUMaHHUSI K
o0cyxTaemMoi Ha
ypoke uHpopmManuu

Paznea 2. Yraesogopoasnl

2.1

[IpenenbHbIE YTI€BOAOPOIbI — AJTKAHbI

bubmmorexa [JOK
https://m.edsoo.ru/7f41837c

¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHS K
YYEHHUIO,
TOTOBHOCTH U



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.2

2.3

2.4

HemnpenenbHbie yriieBoaopOIbl: alKEeHBI,
AJIKAIUEHBI, aJTKUHBI

ApOMaTI/I‘leCKI/IC YTIICBOAOPOAbI

[IpupoaHbIE HICTOYHHUKH YITIEBOAOPOOB
U UX nepepadboTKa

5 bubnnoreka IIOK
https://m.edsoo.ru/7f41837c
9 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
3 bu6nuoreka [IOK

https://m.edsoo.ru/7f41837¢c

CIIOCOOHOCTHU
oOydJaronuxcs K
CaMOPa3BUTHIO U
caMo00pa30BaHUIO
Ha OCHOBE
MOTHBAIUH K
00y4YeHUIo U
[TO3HAHHIO
IPUMEHECHHE Ha
ypoKe
HHTEPAKTHBHBIX
bopm paboThI
YYaIIUXCS: -
HUHTEJUICKTYaIbHBIX
urp,
CTUMYJIUPYIOIIHX
M03HABATEIbHYIO
MOTHBAIAIO
IIKOJIbHUKOB

¢dbopmupoBaHue
KOMMYHUKaTHBHOW
KOMIIETEHTHOCTH B
O0IIeHUN U
COTPY/HUYECTBE CO
CBEpCTHHKAMU

¢dbopmupoBaHue
LIEJIOCTHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

Pasznea 3. Kucaopoacoaepxamue opranuyecKkue coe{uHeHus

13

COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKHU U
00ILIIECTBEHHON
MIPAKTUKU

3.1 Cruptel. ®enon

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

IIPUBJICUECHHE
BHHUMaHUs
LIKOJIBHUKOB K
LIEHHOCTHOMY
aCIEeKTy U3y4aeMbIX
Ha ypOKax sIBJICHUH,
OpraHu3alus ux
paboTsI ¢
IIOJIy4aeMoU Ha
YPOKE COLIMATIBHO
3HAYUMOU
uHpopmanuein

Anpaeruabl. KapOOHOBBIE KUCIIOTHI.

3.2
CrnoxHble 3¢upbl

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837¢c

dhopmupoBaHue
OCO3HaHHOTO,
YBaKUTEILHOTO U
T0OpOKENaTeTHLHOTO
OTHOIICHHS K
JPYTOMY YE€JIOBEKY,
€ro MHEHHIO,
MHPOBO33PECHHUIO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.3 YrneBojbl

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

BKJIFOYEHUE B YPOK
WUTPOBBIX MPOLIEAYD,
KOTOpBIE TOMOTaIOT
nojepXaTh
MOTHUBAIIMIO JEeTEH K
MOJYYECHUIO 3HAHU,
HaJIQXKUBAHUIO
MMO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B
Kjacce

Hroro no pazneny

Pa3znen 4. A3oTconeprkaniue opranHnyeckue coeIuHeHus

13

4.1 AMUHBI. AMUHOKHCIIOTHL. benku

Hroro no pasneny

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

UCIIOJIb30BAHUE
BOCIIUTATCIIbHBIX
BO3MOKHOCTEN
COZIepIKaHUs
y4eOHOro npeamMera
qyepes
JIEMOHCTPAIIHIO
JIETSIM TIPUMEPOB
OTBETCTBCHHOIO,
TPaKIAHCKOTO
MOBEACHUS

Pa3pnen S. BbicokoMoJIeKy IsIpHbIE COCIUHECHUS

5.1 IInactmaccel. Kaydayku. Bonokna

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

¢dbopmupoBaHue
OCHOB



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

3KOJIOTMYCCKOM
KYJbTYPBI
COOTBETCTBYIOLIEH
COBPEMEHHOMY
YPOBHIO
SKOJIOTHYCCKOTO
MBIIIJICHUS

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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11 KJIACC

No 11/ HaumeHoBaHue pa3iesioB U TeM Koanuecrso yacos dyeKkTpoHHBbIE (LM pPOBbLIE) JdonmosiHuTEIbHAS
°n/m
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl uHpopManus
Paszgea 1. TeopeTuueckue 0CHOBbI XUMHH
YCTaHOBJICHHE
JIOBEPUTEIbHBIX

11

1.2

Crtpoenue atomoB. [lepuoanueckuii 3akoH
u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

Crtpoenue BemiecTBa. MHOrooOpasue
BEILECTB

bubnnoreka IIOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

OTHOIICHUN MEXKY
YUYHUTEJIEM U €T0
YUYEHUKaMH,
CTIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPHUSITHIO
YYaIIAMUCS
TpeOOBaHUH 1
MPOCHO yUUTens,
MPUBJICUECHUIO UX
BHUMaHUS K
o0cyxmaemMoi Ha
ypoKe
uH(popManun
¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIIECHHS K
YYEHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
oOyuarommxcs K
CaMOPa3BUTHUIO U



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

1.3 XUMHYECKUE PEAKIIUU

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

caMo00pa3oBaHUIO
Ha OCHOBE
MOTHBAIUH K
00y4eHHIO U
MO3HAHUIO
MIPUMEHEHUE Ha
ypoKe
MHTECPAKTHBHBIX
dhopm paboThl
YYaIIUXCS: -
WHTEJUICKTYJTbHBIX
urp,
CTHUMYJTHUPYIOITIX
MO03HABATEIBHYIO
MOTHBAIUIO
IIKOJIbHUKOB

Hroro no pazneny

13

bubmmoteka [IOK
https://m.edsoo.ru/7f41837c

Pa3nen 2. Heoprannueckasi xumusi

2.1 Merasl

bubmmorexa [JOK
https://m.edso00.ru/7f41837c

¢dbopmupoBaHue
KOMMYHUKaTHBHON
KOMIIETEHTHOCTH B
OOLIeHUH U
COTPY/HUYECTBE CO
CBEpCTHUKAMU

2.2 Hemerauier

bubmuorexa [{OK
https://m.edsoo.ru/7f41837c

¢dbopmupoBaHue
[IEJTIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKHU U
0O0ILIIECTBEHHON
MPAKTUKU

IIPUBJICUEHHE
BHUMaHHUs
IIKOJIbHUKOB K
LIEHHOCTHOMY
acIeKkTy
U3y4aeMbIX Ha

53 CBs13b HEOPTaHMYECKUX U OPTaHUYECKHUX 5 bubnmnoreka [HOK T —
BCILICCTB https://m.edsoo.ru/7f41837c ’
OpraHu3aIus ux
paboTsI ¢
MOJIy4aeMou Ha
YPOKE COLIMAIBHO
3HAYUMOM
uHpopmanuei
bu6mmoteka IIOK
Hroro mto paszery 17 https://m.edsoo.ru/7f41837c
Paznea 3. Xumnd u :Ku3HL
¢dbopMupoBaHue
OCHOB
3KOJIOTUYECKOM
3.1 XHMHUS U )KU3Hb 4 brbmmorexa LTOK KYJBTYpbI
https://m.edsoo0.ru/7f41837c .
COOTBETCTBYIOIIEH
COBPEMEHHOMY

YPOBHIO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9KOJOTHYCCKOIO
MBIIJICHUA

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE

o0pa3oBaTe/bHbIE Pecypchl

1 IIpeamer oprann4ecKko XuMuu, eé 1 bubnmoreka [JOK
BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHUE https://m.edso0.ru/7f41837c
Teopus ctpoeHust OpraHM4YeCKUX
2 coequHeHmnii A. M. bBytnepoBa, €€ 0OCHOBHbIE 1 bubmmorexa [JOK
A - DYTTIEPOBd, https://m.edsoo.ru/7f41837c
I10JIOKEHHUS
[IpencraBienue o K1accuPpUKaUN
3 OpraHv4ecKux BeuecTs. Homenkiarypa 1 bubnuotexa [HOK
(cucTemaTH4ecKas) ¥ TpPUBUAIbHBIC https://m.edso0.ru/7f41837c
HA3BaHMs OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1 bubnuotexa [HOK
TOMOJIOTUYECKUH PAL https://m.edsoo.ru/7f41837c
5 Mertan u 3TaH — npocTenme 1 bubmuoreka [JOK
MPECTaBUTENN ATKAHOB https://m.edso0.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 bubmmorexa [TOK
' P ’ https://m.edsoo.ru/7f41837c
7 OTuUiEH U NPONWIEH — NpOCTeine 1 bubnuoreka [JOK
MPEICTaBUTENN ATKEHOB https://m.edso0.ru/7f41837c
8 [TpakTryeckas padora Ne 1. «Ilomyuenue 1 bubnmnorexka HOK
JTUJICHA U U3YYEHUE €T0 CBOKCTB) https://m.edsoo.ru/7f41837c
Ankanuensl. byranuen-1,3 u
but6mmoreka [IOK
9 MeTmnoyTanuen-1,3. [Tomydenue 1

CUHTETUYECKOIO KayuyKa U PE3UHBI

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH Psifl. AIETHIIEH — bubmorexa [IOK
. Pl All https://m.edso0.ru/7f41837c
MPOCTEHIINIA TPEICTABUTEND aJIKUHOB
1 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU bubnunoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH bubnmnoreka HOK
apeHoB https://m.edso0.ru/7f41837c
13 ['eneTnueckas cBsI3b yIiIeBOJOPOIOB, bubnmoreka [JOK
MPUHAIJISKAIIMX K Pa3IMYHbIM KJlaccam https://m.edsoo.ru/7f41837c
[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOIOB:
14 I pI/I po HHI)If/i ra3 v 1o T}}I/BIG He(Iil)TI;IHile bubmmorexa LOK
pHpoZ y B https://m.edsoo.ru/7f41837c
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
15 I pI/I p0 HHI)If/i ra3 v 1o T}}I]BIG Heg)TzHiIe bubmmorexa LOK
PHPOZ Y R https://m.edsoo.ru/7f41837c
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
16 KonTtponbHast pabota no pazueny bubnmnorexka HOK
«YTIIEeBOAOPOABD) https://m.edso0.ru/7f41837c
17 [IpenenbHbIE OMHOATOMHBIE CITUPTHI: bubmuotexa [JOK
METaHOJI U 3TaHOJI. BomopoaHas cBs3b https://m.edsoo.ru/7f41837c
18 MHOroaToMHbI€ CIIUPTHI: ATHJICHTIUKOJIb U bubnmnoreka [JOK
TIULEPUH https://m.edso0.ru/7f41837c
19 @DeHo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U bubmuoteka [JOK
XUMUYECKHUE CBONCTBA, IPUMEHEHHE https://m.edsoo.ru/7f41837c
20 Anpaerunpl: GopMaibaeTuI 1 bubnuotexa [JOK
areTanbaerug. AeToH https://m.edsoo.ru/7f41837¢c
21 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBLIE bubnmoreka [JOK

KHCJIOTBI: MypaBbUHAsA U YKCyCHasd

https://m.edsoo.ru/7f41837¢c
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[Tpaktuyeckas padora Ne 2. «CBolicTBa

bu6nuoreka [IOK

22
pacTBOpa YKCYCHOM KUCIOTBD» https://m.edsoo.ru/7f41837c
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
23 IIPEICTABUTENHN BBICIINX KapOOHOBBIX bubnmorexa LIOK
e p https://m.edsoo.ru/7f41837c
KHUCIIOT
24 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, NX MOIOIIIEE JSHCTBHE https://m.edsoo.ru/7f41837c
CnoxxHble 23(DUpBI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCJIOT. | MAPOIN3 CIIOKHBIX bubmmorera [TOK
p -+ 1P https://m.edso00.ru/7f41837c
a¢upoB
26 JKupsr: runponns, NpuMeHEHHE, bubnnorexka HOK
OHMOJIOTHYecKast POJIb )KUPOB https://m.edsoo.ru/7f41837c
VYTIIeBOIbI: COCTAB, KacCU(UKAITHS.
27 Bakueiime npeicTaBUTENN; TIII0KO3a. bubnnorexa LIOK
pel ’ ’ https://m.edso0.ru/7f41837c
bpykTo3a, caxaposa
08 Kpaxman u nemnrono3a kak IpupoHbIe bubmuoteka [JOK
MOJIMMEPHI https://m.edso0.ru/7f41837c
KonTponsHasg paboTa mo paszei
29 <<KI/IZ§O 0 cozlfe mamnelc)) FaHI/I}‘,IeCKI/Ie bubmorexa LOK
PO p p https://m.edsoo.ru/7f41837c
COEIUHEHUS
30 AMUHBI: METHWIAMUH U aHUJINH bubmorexa LOK
’ https://m.edsoo.ru/7f41837c
AMUHOKHUCIIOTHI KaK aM(OTepHBIE
31 OpPraHuYeCcKue COEIUHEHUS, UX bubmorexa LOK
p ’ https://m.edsoo.ru/7f41837c
ouosornyeckoe 3HaueHue. [lenTuanl
39 benku kak npupoHbIe bubmuoreka [IOK

BBICOKOMOJICKYJISIPHBIC COCIMHCHUA

https://m.edsoo.ru/7f41837¢c
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33 OCHOBHBIC TTOHSATUSI XUMUHU 1 bubmuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN https://m.edsoo.ru/7f41837c
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COSUHEHUN 1 bubmmorexa LTOK
YIp 8 ' https://m.edsoo.ru/7f41837c
[Inactmaccel, Kay4yKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/bHbIE pecypchl
1 XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS 1 bubmuorexa [JOK
KOH(UTYypaIus aToMOB https://m.edsoo.ru/7f41837c
[Tepuonuueckuii 3akon u I[leprnonnueckas
5 CHCTEMa XUMHUYECKHX deMeHToB /. 1. 1 bubmuorexa [JOK
MeneneeBa, ux CBSI3b C COBPEMEHHOMU https://m.edso0.ru/7f41837c
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBONCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUN
3 10 TpyHIaM U nepuojam. 3HaueHue 1 bubnmnoreka HOK
IIEPUONYECKOT0 3aKOHA U CUCTEMBI https://m.edso0.ru/7f41837c
xuMmudeckux asemenToB .. Meneneena B
Pa3BUTUHU HAYKHU
Crpoenue BeniecTBa. XUMHUYECKasl CBS3b, €€
4 BU/IbI; MEXaHU3MbI 00pa30BaHuUs 1 bubmmorexa [IOK
. https://m.edsoo.ru/7f41837c
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
5 Crenensb okucienus. Bemecrsa 1 bubmuorexa [JOK
MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO https://m.edsoo.ru/7f41837c
CTPOEHUS
[TonsTHE O TMCTIEPCHBIX CHUCTEMAX.
6 WctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI. 1 Bubmmorexa [IOK
https://m.edso00.ru/7f41837c
MaccoBas 1011 BelllecTBa B pacTBOpE
7 Knaccudukamnus 1 HoMeHKIaTypa 1 bubnmnoreka [JOK

HCOPTaHNYCCKUX COe)II/IHeHI/Iﬁ.

https://m.edsoo.ru/7f41837¢c
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I'eneTnueckas CBA3b HCOPTraHUYCCKUX
BCIICCTB, pPa3JIMYHBIX KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.

bu6nuoreka [IOK

8 3aK0H COXpaHEHHS MaCCHI BEIIECTB; 3aKOH
P 0 https://m.edsoo.ru/7f41837c
COXPAHEHUS Y TIPEBPAIICHUS SHEPTUU TIPU
XUMHUYECKHUX PEaKIIHIX
9 Ckopoctb peakuuu. OOpaTUMbIe pEaKIiH. bubnunoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edsoo.ru/7f41837c
[IpakTuueckas pabora Ne 1. «BausHue
10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa HOK
P . P P https://m.edsoo.ru/7f41837c
XUMHYECKON peakinm»
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
[TousiTrie 0 BogopoaHoM mokasatese (pH)
11 acTBopa. Peakniuu noHHOro oOMeHa bubmorexa LOK
p pa- ) https://m.eds00.ru/7f41837c
I'unponu3 opraHMuecKUX U HEOPraHMUECKUX
BEIIECTB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIE
12 eakud. [Torsarue 00 3nekTpoanse bubmmorexa [IOK
P ' pv https://m.edso00.ru/7f41837c
pacriaBoB U pacTBOPOB colieit
13 KontponbHas padoTa mo pazaeny bubmuoteka [JOK
«Teopernueckre OCHOBbI XUMHUU» https://m.edso0.ru/7f41837c
Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CUCTeMEe XMMHUYSCKHX 3ieMeHToB 1. 1.
bu6nuorexa [IOK
14 MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS

atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAJIIIOB

https://m.edsoo.ru/7f41837¢c
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15 CrmuiaBbl METaJLIOB. DJIEKTPOXUMUYECKUMA bubmmoreka [JOK
pAIl HANPSHKEHUA METaJJIOB https://m.edsoo.ru/7f41837c
XUMHYECKUE CBOMCTBA BAXKHEN X
16 METAJIOB (HATPHIA, KaJTui, KaJIbIIUN bubmmorexa [IOK
. p . ’ T, . https://m.edsoo.ru/7f41837c
MarHui, aJllOMUHUAN) U UX COeAMHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bubmuorexa [JOK
COCIMHEHUN https://m.edsoo.ru/7f41837c
18 XUMUYECKUE CBOMCTBA IIUHKA, KeJe3a U UX bubmuorexa [JOK
COCTUHEHUN https://m.edsoo.ru/7f41837c
[IpakTnueckas padora Ne 2. "Pemienue
19 AKCIIEPUMEHTAIIbHBIX 3a71a4 110 TEME bubmmorexa [JOK
P " A https://m.eds00.ru/7f41837¢
«Mertanab»
Hemerainbl, uX nonoxxeHue B
20 [leproanueckoit cucreMe XMMHUYECKUX bubnuoreka [JOK
anemenToB 1. . Menpeneena u https://m.edso0.ru/7f41837c
0COOEHHOCTH CTPOCHHSI aTOMOB
Du3nYeCKUe CBOKMCTBA HEMETAILIIOB.
21 ANIOTpONus HEMETaJIOB (Ha IpuMepe bubmmorexa [JOK
p PHMED https://m.edsoo.ru/7f41837c
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
29 XHUMUYECKUE CBOKCTBA IaJIOTEHOB, CEPBI U bubmuoteka [JOK
HUX COeIUHEHUM https://m.edsoo.ru/7f41837c
93 XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux bubmuorexa [JOK
COETMHEHUN https://m.edsoo.ru/7f41837c
24 XuUMHUYEeCKHEe CBOMCTBA yIiepo/ia, KpeMHUS bubnmoreka [JOK
U UX COETMHEHUI https://m.edsoo.ru/7f41837c
o5 IIpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX bu6muoreka [JOK

COeTUHEHUN

https://m.edsoo.ru/7f41837¢c
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O0001IeHYE ¥ cUCTEMATU3aLMU 3HAHUI 1O

26 teme «HeMeramney. Beraucnenus no 1 bubmuorexa [JOK
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U https://m.edsoo.ru/7f41837c
TEPMOXUMHUYECKHE PACUETHI
[TpakTuyeckas padora Ne 3. «Perenue

27 SKCHEPUMEHTAIBHBIX 33434 II0 TEME 1 buGnnorexa LIOK
" P " https://m.edso0.ru/7f41837¢

Hemeramibt"»

28 KonrponsHas pabora o temam «MeTauiby 1 bubnunoreka [JOK
n «Hemeramism https://m.edsoo.ru/7f41837c
Heopranunueckue u opraHu4ecKue KUCIOTHI.

29 Heopranuueckue u opraHnuecKue 1 bubmorexa HOK

P P https://m.edsoo.ru/7f41837c
OCHOBaHUs
AmMoTepHbIe HeopraHU4ecKHue u

30 OpraHvyvecKue coenuHenus. ['enernueckas 1 bubnuotexa [HOK
CBSI3b HEOPraHUYECKUX U OPTaHUYECKHUX https://m.edso0.ru/7f41837c
BEIIECTB
Ponws xumun B obecrieueHun

31 JKOJIOTUYECKOH, SJHEPIreTUYECKON U 1 bubnmnorexka HOK
MUILEBOM 6€30MaCHOCTH, Pa3BUTUU https://m.edsoo.ru/7f41837c
MEIUIHBI
[Ipeacrasnenus: 06 0OMUX HAYUHBIX

32 g pI/IHHI/Il'IaX 3§ OMBIHIJ'IeHHOFO}ll'IOJ'I YEeHUS 1 bubmorexa LOK

P N p M https://m.edsoo.ru/7f41837c
BOKHEWILINX BEUIECTB
33 YenmoBek B MUPE BEIIECTB M MATEPHATIOB 1 bubmorexa [TOK
pe BEll P https://m.edso0.ru/7f41837c
but6mmoreka [IOK

34 X 1

MM H SAOpOBBE Heloneka https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I°., AknnonepHoe 00111ecTBo
«M3narenberBo «IIpocBenenne»

Xumus. 11 knacc. bazoBsiit ypoBens - Pyasutuc I'.E., ®enpaman O.1.

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

Xumus. 11 knacc. [Toypounsie mnansl k yueoOHukam - ['abpuensna O.C. u
Pynsurtuca I'.E.

Xumust. Ypoku B 10 kiacce : yue0. mocodue ass

obmeo6pazoBar. opranuzanuii / H. H. I'apa. — 2-e u3n.,

nepepad. — M. : IIpoceemienue, 2015. — 112 ¢. —

ISBN 978-5-09-030603-4

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET
http://school-collection.edu.ru/ - Enunas kosexuus iu)poBbIX

00pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - anekTpoHHas Bepcus razeTbl "Xumus'" MPUIOKEHHE K

"1 centsi6ps"



http://pedsovet.org/ - IlencoseT.org. XKuBoe mpocTpaHCcTBO 0Opa3oBaHMS.
WHTEpHET-PECypPC COMEPKHUT TEOPETHUCCKUE M IPAKTHUECKUE MaTePHAIbI IS

MIPOBEJICHUS YPOKOB, BHEKIIACCHBIX MEPONIPUATHI

http://www.uroki.net/ - UROKI.NET. Ha ctpanumiax storo caiita Bl HalineTe
MOYPOYHOE ¥ TEMATHYCCKOE IJITAHUPOBAHUE, OTKPBITHIC YPOKH, CIICHAPHH
IIKOJIbHBIX TPa3JHUKOB KJIACCHBIC YaChl, METOIMYCCKUE Pa3paOOTKH, KOHCIIEKTHI

YPOKOB, na6opaTopHme, KOHTPOJIBHBIC pa6OTBI N MHOXKCCTBO APYTHUX MATCPHUAJTIOB

http://festival.1september.ru/subjects/4/ - ®ectuBanb negaroruuecKux UacH

"OTKpBITHIA ypok". Pa3paboTku ypoOKOB 110 XUMHH

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe 00beIUHEHNE METOIUCTOB
— 3TO CaWT, NPEAHA3HAYECHHBIN JUISI METONYECKOU MOJICPKKU yUUTEIICH-
MpeAMETHUKOB. B HEM pa3MeInaroTcs pa3InuHble MaTepUalibl IO XUMUH:

METOJUYECKHUE pa3pabOTKH YPOKOB, JJabopaTOpHbIE PaOOTHI, TECTHI U



KOHTPOJIbHEBIC pa6OTBI, OoJIMMIINaabl, BUACOOIIBITHI, XUMHWYCCKHEC 3aJa4H,

HHTepHeT-yqe6HHKH 10 XMMHHU 1 MHOT'OC JIpyTrocC

http://schools.perm.ru/ - Tlepmckuii ropoackoii MKOIBHBIN mopTat. [lenaroru Ha
HopTaie CMOTYT HAWTH pa3pabOTKH YPOKOB M PA3IUUHBIX MEPOIIPHUSTHI, a TaK e

nocjeaHue HOBOCTHU B cpepe oOpazoBanus [lepmckoro kpas

http://www.alhimik.ru/ - AJIXUMUWK. DneKTpoHHBIH )KypHAI TSI
Mpero/iaBaTesieu, MKOJILHUKOB U CTYACHTOB, U3y4alolIuX XUMHUI0. BKitoyaeT
METOIUYSCKUE PEKOMEHIAINH JIJIs YIUTEICH XUMUH, CIIPAaBOYHUKH, Ororpadun
BEJIMKMX XUMHUKOB, pa3zeibl "'Becenas xumus", "Xumus Ha KaXAbI AeHb" 1

MHOT0 JIpyTOM MHTEPECHOU U MOJIE3HOU UH(pOpMAIUU

http://www.chemistry.narod.ru/ - Mup xumun. CoaepXUT XUMHUIECKHE
CIIPABOYHHUKH, UCTOPHUIO CO3AaHUS U Pa3BUTHUS IEPUOIUYECKON CUCTEMBI
aIeMEeHTOB (cchuika "My3eit"), onrucanue XUMUUECKUX OMBITOB C PAa3IMYHBIMU
3JIEMEHTaMHU, CBEJICHUS U3 OCHOBHBIX 00JIacTell XUMHH (OTpaHUYecKas,
arpoXuMusi, TEOXUMHUS, SKOXUMUS, AHATUTHUECKAsE XUMUS, POTOXUMUS,

TEPMOXUMHUS, HePTEXUMHUS ), Pa3e XUMUIECKUX HOBOCTEH, CCHUTKH Ha



noJie3Hble pecypchl MHTepHeTa u T.4.

http://hemi.wallst.ru/ - Xumus. OGpa3oBaTebHBINA CAUT AJIS IKOJIBHUKOB
CTYJICHTOB. DJCKTPOHHBIH yUeOHHK M0 XUMHHU JJIS CPEAHEH IIKOJIbI, TPUTOHBIN
JUISL UCTIOJIB30BaHMUS KaK B OOBIYHBIX, TAK M B CIEIHUATM3MPOBAHHBIX Kjaccax, a
TaKKe JUIS MOBTOPEHHUS MaTepHaja B BBITYCKHOM KJIacce U JIJIs IIOATOTOBKHU K
sk3aMeHaM. Ha calite onyOnuMKkoBaH psij MpHIoKeHuiA: Tabauia MeHeneena,
TaOJIUIIA AIEKTPOOTPHUIIATEIIBHOCTEH 3JIEMEHTOB, SJICKTPOHHBIC KOHPHUTYpaIHK

QJICMCHTOB U AP., a TAKIKC 3aJa49d OJI1 CAMOCTOATCIBHOI'O pCHICHM A

http://www.college.ru/chemistry/ - Otkpeitbiit Kostemk: Xumus. DIeKTPOHHBIH
y4eOHUK IO XUMHH (HEOpraHWYeCcKasi, OpraHn4yecKas, siAepHast XUMUS, XUMHUS
OKpY arollen cpeibl, OMOXUMHUS); COIEPKUT OO0JIBIIOE KOITHMYECTBO
JIOTIOJTHUTEIHHOTO MaTepuasa. ¥ 4eOHUK COMPOBOXKIACTCS CIPABOUYHBIMH
TabIHUIIaMu, PUBOUTCS TIOIPOOHBIN pa300p TUIIOBBIX 33]1a4, MPECTABICH

OO0JBITION HA0Op 3a/1a4 I CAMOCTOSITEIBHOTO PEIICHUS

http://www.chemistry.ssu.samara.ru/ - Opranndeckast XUMHs - YICOHHUK JIJIsI

cpenHeil mkoibl. B yueOHMKe U3aratoTcsi TEOpeTUYECKUEe OCHOBBI OpraHMUeCKON



XMMHHU U CBEAECHMS 00 OCHOBHBIX KJlaccax OpraHM4eckux Beuiects. [IpuBoasTcs
PEKOMEHIALIMY 110 PEIICHUIO 331a4. Y 4eOHbIEe TEKCThI COMPOBOXKIAIOTCS
OOJBIINM KOJIMYECTBOM IpapUueCKUX MIUTIOCTPAIIUI U aHUMAIUi, B TOM YHCJIe

TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnexTponnbie
yqe6HI/IKH 1o 061]_[6171 XUMHU, HGOpFaHH‘IGCKOﬁ XUMHU, OpFaHHHGCKOﬁ
XI/IMI/II/IHpCIIOCTaBJISIIOTC}I CIIPAaBOYHBIC MATCPHUAJIbI (CJIOBapB XUMHYCCKUX
TCPMHUHOB, CIIPABOYHEIC Ta6JII/IHI>I, 6H0rpa(1)1/m BCIIMKNX XUMHUKOB, UCTOPHUA

XUMHH ), & TAKKE TECTOBBIE BOIIPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumudeckasi cTpaHU4Ka
SApocnasckoro [lenTpa TenekoMMyHUKAUM U HHGOPMAITMOHHBIX CUCTEM B
oOpazoBaHuU. 3a7a4u JJI OJTUMITUA]] 10 XUMUHU, ONTUCAHUE UHTEPECHBIX
XUMHUUYCCKHX OIIBITOB, CIOBAPb XUMHNYCCKUX TCPMHWHOB, CBCACHUA U3 I'COXHUMHUU

(IpoUCXOXKACHUE U XUMUYECKUN COCTAB HEKOTOPHIX MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTebHbIi

cepBep TectupoBanus. becratnoe on-line TectupoBanue Mo Xumum, TpeOyeT



perucTpanuu B cucteme. TecToBble 3aJaHKsl BKIIIOYAIOT B ce0sl COCTaBIIEHUE
YpaBHEHUI U BIOOP YCIOBUI MPOBEACHUS XUMHUUECKUX PEaKIIHiA,
KJIACCU(DHKAITHIO SJIEMEHTOB M CJIOKHBIX BEIIECTB, BOMPOCHI IO CTPYKTYPE
MOJIEKYJI, KOJTMYECTBEHHBI PacyeT PeareHToB, CIIOCOObI HIACHTU(DUKAITNN

BCIICCTB






