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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pasputusa Bocnutanus B Poccuiickoin @enepannu Ha nepuond a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBJSETCS HEOTHEMIIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaloTCs
NO3HAHMs 3aKOHOB NMPUPOAbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYpbl
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IPOrpaMMe IO XMUMHH C
y4€ToM crenuPuKd HayKd XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpPEIHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyro poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETIOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMHU PUMEHEHHUS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHAa HAa pEUICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOW XUMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENENEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OpPraHMYECKOM XHMHUHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[logq HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknuu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHuvecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs A0TONHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKUA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
pelIeHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHWYECKOTO M OPTaHMYECKOTO MUPA, 00YCIIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX MpoOeM, a
Takke Mpo0eM cCOepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCHUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUsI H TIOCTPOSHUS TIpeaAMeTa MpeayCMaTpuBarOT (GopMupoBaHUE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JICSITCIBHOCTH, 3aHMMAIONIEH Ba)XXKHOE MECTO B IIO3HAHWUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJlepKaTeIbHON XapaKTePUCTUKHU IIeJied W3Y4deHHUs TpeIMeTa HarpaBieHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW NMOAXOJ K ONPEICIICHUIO LEJNEH HU3YUYEHUS
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIABHBIMU LEISIMH H3y4eHHUs IpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHUIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C NCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHHI
OPUEHTHPOBATHCSI B MUPE BEIIECTB W XMUMHUYCCKHUX SIBICHHH, MMEIOIINX
MECTO B MIPHUPOJIC, B IPAKTHUECKOHN U MMOBCETHEBHOMN KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeMETa B MporpaMMe 1o XUMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroans B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHEHTHPOBAHHONM Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTEIbHON OpraHu3aluu, BIIAJCIONIET0 HE HabOpoM
3HaHWM, a (DYHKIIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
aKTUBHOTO MMOJYyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHMUSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Npu U3yueHUH peaMeTa « XuMHUs» JOMUHUPYIOIIee 3HaUeHNE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3AHHBIX C BEIIECTBAMHU M UX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE /I pPa3jINyYHBIX BHIOB
NeATEILHOCTH: PElIeHHs MpoOJeM, MOoucKa, aHanu3a U 00paboTKu MHQPOpPMAIIHH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUY I TMOMCKA W aHaln3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, NPH IJIAHUPOBAHUU U TIPOBEACHUM XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS MNPEAMET «XHUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 33 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpPOECHHS OPraHHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o kiacCU(pUKAMU OpraHUYECKUX BeriecTB. HomeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEILIECTB U MaTepHUaJaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHUYECKOIrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeHnerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXAY YIJEBOAOPOAAMH, MPUHAJIEKAIIUMH K Pa3THMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaluTU4YecKuil), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHUE C 00pa3laMu IIacTMacc, KayudyKoB U pe3uHbl, KoJuieKuuu «HedTb»
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHUYECKHME CBOMCTBA (peaklMM C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajlaMH, KaueCTBEHHasi peakilMs Ha MHOTOaTOMHBIE cUpThI). JleiicTBUE Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKILIMH), TOJyUYECHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCH(HUKanus  YrJIeBOAOB  (MOHO-, JHU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJTbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHIE C THAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHE,
OpOKEHHUE TII0KO03bI), HAXOXKIEHUE B IPUPOJIE, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAS PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcuzmoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHUCTBUE TJHUIIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnendss 1mo YpaBHEHHMIO XHWMHYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aMm(OTepHbIe OpraHndeckue coeguHenus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPHYHA M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUsI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

OKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiaccH]UKalus, NepUOIUIHOCTb, HAOII0ACHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

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

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLs aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM MU MepUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbl XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

DnekTponuTnueckas aucconuanus. CuibHbIC U clia0blie eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOT'O HHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBECHUE
IpaKTUYECKON paboThl « BinsiHrEe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKNE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMHUUYECKUE CBOMCTBA BAYKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenue meramnoB B llepuoguueckoi cucTemMe XUMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B 00€CrEUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON U MUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKHA, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MaCHOr0 UCIIOIB30BAHUS MIPENapaToB OLITOBON XUMUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

@dusuKa: MaTepus, SHEPTUSA, MACCA, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PH3MYECKUe BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHuW3M, O3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOW3BOJICTBO, IHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPEJIHET'O OBIIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pPe3yJbTaTaM OCBOCHUS
OoOy4JaromuMHUCs TpPorpaMM CpeAaHero oOiiero o0pa3oBaHUs (JUYHOCTHBIM,
METalpeMETHBIM W TOpeIMETHbIM). HayyHo-mMeToauyeckod OCHOBOM — iis
pa3paboTKu IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 00pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONIME:

OCO3HAHHE OOYYAIONTUMHUCS POCCHHCKONW TIpakKTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYyUEHHIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMHU, MNPUCYIIMMH LIEITOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTarOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMU, 1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMud U  TNpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM



CaMOIIO3HAHUSA, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTH
00yJaroIIXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBbITA I103HABATCILHOW M TMPAKTUYECKOW JIESITEIBLHOCTH
00ydJaromuxcs 1Mo peaanu3aiuy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKEHUSI K 3aKOHY U IIPABOIOPSAJIKY;

MPEJICTABICHUS O COIMAJIBbHBIX HOPMax M TMPaBUJIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHPHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOCKTOB, PEIICHUHU YICOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMaTh W NPUHUMATh MOTHUBBI, HaMEPEHUS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUEOHOU NIESITEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHUSA

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HACJICAUIO
OTECUCCTBECHHOMN XUMUM;

YBOXKEHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMMHUHU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

HMHTEpPECa U NT03HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHATN3E
nH(pOpMAIIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYAIlUH, CBA3aHHbIC C XUMHUYCCKUMH SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOUX TOBApHUIIEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN OSTHUX
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAaHMUSl IIEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmoieHs TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,



MOHMMAHUSl 1EHHOCTU MPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI MOCJIECCTBUN W HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW JAPYIHMX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3aIudHOro pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpaszoBaHus, Oyayuieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTeN 00111eCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pPAa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHMMAHUSI TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHNs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPUATUS JCUCTBUH, NPUHOCIIIUX BpEI OKPYKAIOUIEH
MPUPOIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTHKH;

MOHUMAHUS CHeNU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €€ poid B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKPYXKAroIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B



NMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH NpoOJieM COXpaHEHHS
IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH IS  COBPEMEHHOM
LMBHJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIU B CO3JaHUU
HOBOM 0a3bl MaTepUaJIbHON KyJIbTYpbl, pEUIEHUH TIJ00alIbHBIX MpPOOJIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIIOBUMN
YCIIELLIHOTO TPYZa U 3KOJOTHYECKU KOM(POPTHOM JKU3HU KaXKA0T0 YjieHa 0OIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAaHHsA CYIIHOCTH METOJOB
NO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJI aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOILEr0 MUpa U
MPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIBCKON AESITEILHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephIBHOMY  0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHHU C )KU3HEHHBIMH IMOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax npodeccHoHaIbHOM
NEATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTPakKaIOUUe
[[EJIOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHENU(PUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

peryJsiTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
I'PaMOTHOCTH M COLIMATIBHOM KOMIETEHIIMN 00yUYaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUEOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.



MertanpenMeTHbIE Pe3yJAbTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICICTBUSIMH.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMHU
NeUCTBUSMMU:

1) 0a3oBbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEACsATh LEJIU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHITHS I OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBaHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJCHHS (MHAYKTHUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B pPaccMaTPUBACMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUH CUMBOJHUYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) 2JIEMEHTa, XUuMHU4YecKas (popMyia, ypaBHEHHE XUMUYECKOW peaKIuu
— MPU PElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/1ad, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJI1 (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTar, (hopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON paboTe;



npuoOpeTaTh OMBIT YYEHUYECKOM HCCIENOBATENIbCKOW M MPOEKTHOMN
JEATEIbHOCTH, MPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 33]]a4, IPUMEHEHHIO Pa3INYHbIX METO/IOB
HO3HAHMUSL.

3) pabora ¢ unpopmMaumei:

OPUEHTHPOBAThCSI B PAa3JIMYHBIX HCTOYHUKAX WH(popMauuu (HAy4dHO-
NOMyJIsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE IO0COOMS,
pecypcol MHTEpHeTa), aHanmuM3MpoBaTh MH(OPMALMIO PA3IMYHBIX BUJIOB U (popm
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTH;

dbopMynTupoOBaTh 3aMpOChl U MPUMEHATH PA3MYHbIE METOMABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsl BBIMOJIHEHHA Y4YEOHBIX 3aj1ay
OIPEACIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU padOTE ¢ XUMUYECKOM
uHbopMaluel: MPUMEHITh MEXIPEAMETHbIE ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHUE CpEACTBA
HaIJISTHOCTH.

OByaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUSIMU:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJlora W/Win
JUCKYCCUHU,  BBICKa3blBaTh  HWAEH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEI0KEHHOM 3a1auH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJIHEHUHN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoexkTa u (hopmMyaupoBaTh BbIBOIbI
M0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIVIACOBAHMS IMO3UIIMA B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBISATH CBOI I0O3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATHh TMPEAjaraéMblii alrOpuT™M JACHCTBUN MpuU
BBIMIOJITHEHUHM YYe€OHBIX U HCCIENOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;



OCyHICCTBJIATh CAMOKOHTPOJIb CBOEH ACATCIBbHOCTH HA OCHOBC CaMOaHaJIn3a u
CaMOOLCHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOpPMHPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
rpaMOTHOCTH, HEOOXOJUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U PUPOIHOMN CPELIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, pauKall,
WU30MEPHSI, ©30MEPBL, TOMOJIOTHYECKHUM PSJI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHsS, MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (T€OpHUS CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
ABJICHUHM, (PAKTONOTHUECKHUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEITbHOCTH YETIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MIPEBPAIICHUN OPraHUYE€CKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJIsI
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMyaT OpraHMYECKHMX BEMIECTB W YpaBHEHUH XUMHYECKUX  PEAKIUH,
M3TOTaBJIMBATh MOJICTH MOJIEKYJl OPTaHMYECKUX BEIIECTB I WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HU3yUEHHBIX
OpPTraHWYECKUX BEIIECTB IO UX COCTaBy M CTPOEHUIO K OINPEIEeIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (yriIeBOJOPOABI, KHCIOPOA U a30TCOJIEpPIKAIIUe
COCIMHEHHS, BBICOKOMOJICKYJIIPHbIC COEJUWHEHMsI), JlaBaTh WM Ha3BaHUS IIO



cucremarnyeckoil Homenknatype (IUPAC), a taxke NpUBOAUTH TPUBUAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BEIIECTB (ITWIEH, MPOMWIEH, all€TUJIEH,
ATHJICHTJIMKOJb, TIUIEPUH, (EeHON, (popManbaerus, aueTalibIerua, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COECIUHEHUSAX (OAUHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIL[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIIecTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTwi0yTaaueH-1,3, 6eH30J1, METaHOJI, ITAHOJ, TUIECHTJIUKOJb, [NIULEPHH, (HEHOI,
aleTanbAeTu, MypaBbiHasl U YKCYCHAsl KMCIJIOTBI, IJII0K03a, KpaxmaJl, LeJIi0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHUYECKMX PEAKIUNA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CHOCOOBI HX NEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE POAYKTOB MEpepadbOTKH;

chOpPMHUPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOIO BEIECTBA WJIM MPOAYKTa
peaxIuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM POAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMHUU TIPH U3YUYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMHUYECKHE 3HAHUS ISl TMPUHATHS pEUIeHUud B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOAATH MpaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs: C
BEILIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBITIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTYUEHUE
ATWIEHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BELIECTB,
JieHaTypauus OeIKOB MPU HAarpEBAHUM, LIBETHbIE PEAKIIUU OEJIKOB) B COOTBETCTBUU



C MpaBUJIaMU TEXHUKU O€30MaCHOCTU TpU OOpalleHUd C BELIECTBAMU U
7a00paTOpHBIM  O0OpPYAOBAaHHWEM, MPEACTABIATh PE3yJAbTAaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alHMCH YpPaBHCHUN COOTBETCTBYIONIUX PEAKIHA U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyld M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTEpHET U ApyTHX);

chOpPMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAaTh  MpaBUjia  AKOJOTUYECKH
1eJecCO00pa3HOro TMOBEIECHUS B OBITY M TPYJIOBOM JIEATEILHOCTH B IIEJISIX
COXpPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOWIEH MPUPOIHON CpEelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS WU MNPEAOTBPALLCHUS KX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJI0BEKA,

JUIs O0y4YaroIUXCcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIass M HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOpPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBIICHUWA TPUPOBI,
B (GOPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBLHOU
IrPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO M IPUPOJIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBajieHTHas, MOHHAs, METaJUTMYecKas, BOJAOPOJIHAS ), KpUCTAJUTMYECKas peiieéTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckur 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHhI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUU



IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAllUe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBONCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCIIOJIb30BAHUN BAXKHEHIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMCHHH BBISBIATH XapaKTEPHBIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHHM  XMMHUYECKHUX  pEaKIuH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
HEOPTaHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUThEBAS COJ/A, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMUYHOIO COCTaBa, BHUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAUTMYECKON pEelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUUYECKHUX
COCJIMHECHUN;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHUYECKUX BEIIECTB MO HX COCTaBy K ONpPEACIEHHOMY KiaccCy/TpyIre
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEpUOANIEcKoro 3akoHa [l.
N. MenaeneeBa u 1€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

chOpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMbI
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynnaMm [lepuogunueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3UM MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIOBOMY



ahdexTy peaknuu, U3MEHEHHUIO CTEMCHEW OKHUCICHUS SJIEMEHTOB, 00paTUMOCTH
pEeaKklH, yYaCTHIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIIA,

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON
peaKIMK OT Pa3Iu4HbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictaus (mpuniui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaThb XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOLIMX HAyYHBIX NPUHIHUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH Ia30B MPU
XMMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYIOBAaHUEM, a TAaKXKE TMpaBHiia OOpalieHUs ¢
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, YMCHHUH TUTAHWPOBATH W BBHINIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUE MEePOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
ONpENENEHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJa4 0
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu



ypaBHEHUH COOTBETCTBYIOIIUX PEAKITUN U POPMYITHPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaIuu, IHTEpHET U IpYyTuX);

chOpPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWia  DKOJOTHYECKH
I€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHHUS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
MPUMEHATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUSI BELIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIICTIBIX W CJIa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.
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19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

areTanpaerng. Aueron




OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

99 [IpakTuueckas padbora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHUCJIOT

24 MpbLia KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 Xupsl: rugponus, npuMeHeHue,
Ouo0ruYecKas pojb )KUPOB
YrneBojbl: cocTaB, KiaccHuPHUKAIUS.

27 Baxkueiimme npenctaBuTeNn: IIIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u nemunono3a Kak mpupoTHbIe
MTOJINMEPHI
KontponbHas paboTa mo pazaery

29 «Kucnopoacoaepxaiine opraHudecKie
COCTMHEHUS»

30 AMWHBL: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(OoTepHbBIe

31 OpPraHWYECKUE COCTUHEHUS, HX
Ouosorudeckoe 3HadeHue. [lenTumbt

32 benku kak npupoHbIe

BBICOKOMOJICKYJIAPHBIC COCAMHCHUA




33 OCHOBHBIE TTOHSITUS XUMHHU } 1
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI
OCHOBHBIE METOABI CUHTEC3a
34 BBICOKOMOJIEKYJIIPHBIX COE€AMHEHUN. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOH(GUTYpalHs aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHECHUM
10 TPYIIaM U epuogam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUBbI;, MCXaHU3MBI O6pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HEl}I CBA3b

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BEIIeCTBa B PacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLECHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
[TousiTre 0 BogopoaHOM mokaszarese (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponn3 opraHnvecKkux u
HEOPTraHWYECKUX BEIECTB

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«TeopeTndyecknue OCHOBBI XUMHM

14

Mertamisl, UX MOJOKESHUE B
[Teproaudeckoit cucTeMe XUMHUECKAX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUS aToMOB. O01Ine
dbusznyecKre CBOMCTBa METAILIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaIOB

16

17

18

XUMHUYECKHE CBOUCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramis»"

20

21

22

Hewmerainibl, UX oJI0KCHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/Ia, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COCOUHEHUU

23

XuMHYECKue CBOMCTBA a30Ta, (hocodpa u
AX COeINHEHHH

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaKHEUIIMX HEMETAJUIOB U UX
COEeIUHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnbl"»

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamae» u «HemeTamisiy»

HCOpF AHUYCCKUC U OPIraHHUYCCKUC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX
BELIECTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBnenus: 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
Ba)KHEHIIINX BEIECTB

33

Yenmosek B MHPE BEHIECCTB U MaTCpPHUAIOB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

33




YUYEBHO-METO/IMYECKOE OBECIIEYUEHHE
OBPA3OBATEJIBHOI'O ITPOLLECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Xumus. 10 knacce : y4ue6. aisa o0iieodpa3oBat. opraHnu3alyii: 0a30BbIi
ypoBeHb / I'. E. Pynsutuc, ®. I'. ®enpaman. — 4-e uza. — M. : [Ipocselienue,
2018. — 224 c. : un. — ISBN 978-5-09-057765-6.

Xumus. 11 knace : yueO. aist o01ieo0pa3zoBat. opranu3anuii: 6a3o0BbIi
ypoBerb / I'. E. Pymsutuc, ®@. I'. ®enpaman. — 4-¢ uza. — M. :
[Tpoceemenue, 2018. — 223 c. : 1. — ISBN 978-5-09-057284-2.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumust. bosnbIoit cipaBoYHUK /U1 MOAroToBKH K EI'D: cipaBouHoe u3ganue /
[Tox pen. B. H. loponbkuna. — U3a. 3-e. Poctos u//l : Jlernon, 2017. — 544 c.
— (EI'9).

Heoprannueckast xumus. Camoyuutenb. DPGHEeKTUBHAS METOANKA, KOTOpas
MIOMOXET CAaTh PK3aMeHbl U NMOHATH Xumuio / E. H. ®penkens. — Mockaa :
WznarensctBo ACT, 2018. — 318[1] ¢/ -(Cpennsist u crapuias mkosia. Jlydamme
METOJUKHU OOYUECHHUS).

Xumus : yaebHo-MeToanueckoe nocodue / coct. E.B. Hukutuna, E.A.
Huxonenko, /[.A. Mensenes, C.A. EBTioxoB.— ExarepunOypr : Yp®dV,
2015.— 220 c. ISBN 978-5-321-02442-3

YuebHo-meToandecKkoe mocooue mo JTUCHUILINHE «MeToauKa MpenogaBaHus
xumumny. Meroasl 00yuenus u pazpadotka 3anstuil / H. /1. ITouaesa, E. 1.
I'pummna, A. JI. CaBenweBa ; Bnagum. roc. ya-1. — Bnagumup : U3a-Bo

Bmanum. roc. ya-ta, 2007. — 92 ¢. ISBN 5-89368-712-4

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
http://www.chemnet.ru T'azera «Xumus» u caiit i yuutens «5 uay Ha ypok

XUMUM
http://him.1september.ru Equnas xomtekius LIOP:
[IpenMeTHAs KOJUIEKIUS « XAMUSI
http://school-
collection.edu.ru/collection/chemistry EctecTtBeHHO-HAy4YHBIE
skcriepuMeHThl: xumus. Komtekuus Poccuiickoro

0011e00pazoBaTenbHOTO opTajia


https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA

http://www alhimik.ru Bcepoccuiickas onmummnuaga
[IKOJBHUKOB 10 XUMHHU
http://chem.rusolymp.ru Opranuueckasi XAMHUsI: 3JIC€KTPOHHBIH
y4eOHUK IS CPETHEH IITKOJIBI
http://www 104.webstolica.ru Knaccudukarys XuMHISCKUX
peakuin
http://classchem.narod.ru KoaTpern — Xumus 1u1s BceX: yueOHO-
UH(GOPMALIMOHHBIN CalT
http://www. nanometer.ru OHIaifH-CIIPaBOYHUK XUMUIECKHX
sanemeHToB WebElements
http://webelements.narod.ru IMomynsapuas 6ubIHOTEKA
XHUMHUYECKHX 3JICMCHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIC ¥ CITPABOYHBIC MAaTCPHAIIBI
10 XMMHUHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumun
http://chemworld.narod.ru Caiit «BupTyanbhas
XUMHYECKasl IKOJIa
http://maratakm.narod.ru CaitT «Mup XUMHI»
http://chemistry. narod.ru XuMuK.py: caiit o xXumuun
http://ru.wikipedia.org/wiki/Xumus Xumus i BceX: WIUTFOCTPUPOBAHHBIE
MaTepualibl o O0IIeH, OpraHMYeCKON U HEOPTaHUUECKON XUMUU
http://rushim.ru/books/books.htm Dnekrponnas 6ubmoTeka yueOHbIX
MaTepHasoB 1mo xumuu Ha nopraise Chemnet
https://resh.edu.ru : Poccutickas ayeKTpoHHas IIKOJIa

http://school- collection.edu.ru/catalog/rubr/?subject%5B0%5D=31 : Equnas
KOJUTEKIUS 1TU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB

https://www.uchportal.ru/load/216 : MaTepakTuBHas 10CKa

http://www.edu.ru/Madoypok https://infourok.ru : denepanbHblii mopTan
«Poccuiickoe oOpazoBaHue»

myschool.edu.ru : [IOC Mos mikosa


https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.uchportal.ru/load/216
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