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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit Deaepainuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraneHHbIx B DegepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUs, Pe3ylbTaToB OOyuYeHUsT U TpPeOOBAaHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOIIMM 3TaloOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37J0POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs CPpeICTBAMHU YUYEOHOTO MpeIMeTa « X UMHUS,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINPEAECICHbl B MPOTrpaMMe MO XHUMHH C
yu€ToM crneuu(pukd HayKu XUMUHU, €€ 3HaueHuss B IO3HAHUM NPUPOILl U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C yUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyrk poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B GOPMUPOBAHUE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPa, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMaA, MPOJOJHKCHHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYECHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MPOTrpaMME IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeriecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OHMOJIOTHUECKH aKTHBHBIX
coequHeHu. B Kypce  OpraHM4eckod  XUMHM  MOJY4YalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Tox HOBBIM yriaoMm 3peHUss B mpeameTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImmas u HeopraHU4ecKas
XUMHSD» 00yYaromMMCcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHSIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAHUsI I0TNONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONUMA KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3M XHMHH C JAPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUU
U TIPAKTUYECKUX MPUIIOKEHUNM XMMUU, TOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKUA OCMBICITMBATH MHPOPMAITHIO U IPUMEHSATH €€ TSI IOTIOJTHEHUS 3HAHUH,
pelIeHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
[EJIOM COJIep’)KaHue y4eOHOro mpeamera «XUMHUsS» JAaHHOTO YPOBHS H3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, ITO3HABAEMOCTh MIPUPOIHBIX SIBJICHUHN MyTEM DKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUYECKUMU
MPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX TpoOieM, a
Takke MpoOJIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaromMXcsl TPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3TMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mnpakTuke mpemnojgaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYCCKOU
JIESATEITLHOCTH YE€JOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETa SIBIISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHU LIEJSIMH HM3YyYEHHs] IpeaIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
J€eKaT KIHYEBbIEC MOHATUSA, (PYyHIAMEHTAIbHbBIE 3aKOHbI U TEOPUHM XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHUSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOAE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMETa B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME cpeaHero oodumiero oOpazoBanus. CerojgHs B
IPENoAaBaHUM XUMHH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKAa O00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHUU, a (PyHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOaMU U YMEHUSMHU
aKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanrtanusi oO0yJaromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITENILHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS OTIbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YyJaroIIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a YIeOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COJICP KaHMUS,

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BaXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIoOHAIBHOTO MPUPOIONONB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKK€ IPUOOpPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBEHHO-HAyUYHbIE
pEIMETHD».

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUASA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIE 1T0JI0keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpPraHUYeCKHX BEUIECTB, HAOJIOICHHE W OIKCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATALMU, OKHUCIEHUS U
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psil. ALleTUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3NYECKHME U XMMUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHsI U HUTPOBAHUSA), NTOJIyUEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoicmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasl CBsSI3b MEXIY YIJIEBOAOPOAAMH, MPUHAMIEKAIIUMHU K PA3TUYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YTJIEBOJOPOJIOB U TAIIOr€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTa PEAKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (PEaKkIMM C aKTUBHBIMU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BonopoaHble CBsI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. OTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
dusznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHCJIOTBL: CTPOEHHE, (PU3NUECKUE U XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOLIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaimm), norydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsi KUCIJIOTHI KaK MPEICTaBUTEIM BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaposnus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCU(PHUKanmus  YriieBogoB  (MOHO-, JU- H
nonucaxapuibl). ['roko3a — npocteummii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJTbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHE C THAPOKCHIOM
meu(ll), okucienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
OpOo’KeHHE TITIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOIOTHIECKas POJIb.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
uemtono3bl.  dusnyueckue W XUMHUYECKHE CBOMCTBA Kpaxmaya (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
MpPOBE/ICHHE, HAONIOJCHUE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruios (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia € HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcozeprKalllie OPraHuueCKUe COCTUHEHUSI.

AMMWHOKHCIIOTHI Kak aMm(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HUS BEIIECTB U MX IMPEBpaILCHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAVMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJUMEPU3ALIUU, CPEIHSIST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTaIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

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



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

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccuukauus, MepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYJa,
HSHEPreTUYECKU ypPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢orocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIeBOABI, JKHUPHI,
bepMeHThI).

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

TexHoynorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUA,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpernapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. DNEKTPOHHASI KOHPUTYpaLMs aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepHOIUYECKOr0 3akoHa M llepmoandeckoll cucTteMbl
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 NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

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. JIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucieHus. FIOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 101 BEecTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHNN. Homenxkiarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss —XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTnyeckas qucconuanus. CuiibHbIC U clia0dble IeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MenzeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAIBHOT'O HHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBECHUE
paKkTUYECKON paboThl « BiusiHrE pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUWi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B llepuoanueckoit cucremMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUN METAJUIOB.



XUMUYECKUE CBOWMCTBA BAXKHEUIUX METAUIOB (HATPUM, KaJlMil, KaJbIUH,
MarHuii, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3yYEHHE KOJUICKIMU «MeTamabl U CIUIaBbD», OOpPa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAJIBHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuérbl mMacchl BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WiIK O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEECT NPUMECH.

XHUMUA U KU3Hb

Ponp xuMum B 0OecrieyeHUM KOJOTUYECKOM, HEPTreTUUECKON U TMHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYCHUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTECPHUANIOB: BAXKHEHUIINE CTPOUTEIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTE€pHasbl, KpPacCKHh, CTEKIO, KepaMHKa,
MaTepuasnbl s JJEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3J0POBBE YEIIOBEKA: MPAaBUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBON XUMUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H NpU  H3YYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaKk W TOHSATUN, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNE, SIBJICHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3MYECKUe BEIMYMUHBI U €IUHUIIBI UX
U3MEpPEHUSI, CKOPOCTb.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIBI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoorHsI: XUMUYECKash MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHX TIPErapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS NpeaMeTa «XUMHs» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAaHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHUH YUEOHBIX
MPOEKTOB, PEIICHNHU YU€OHBIX 1 TO3HABATENIbHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUINTETBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ IM03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMKU O NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUs, dTHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE U TMOCTYIKHM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME ITOCIEACTBHUA 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 370POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MIOHMMAHUS LEHHOCTH NPaBWJl HHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuvyHOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMMWH;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUM XUMHMH IS
pELIEHUs BOIIPOCOB PALlMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX JEMCTBAN U MPEIOTBPAILATD HX;

HaJIMYusl Pa3BUTOIO 3KOJIOTMYECKOI0 MBILIICHUS, YKOJIOTHYECKON KYJIBTYpHI,
OIbITa NEeATEIIbHOCTH DKOJIOTUYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
IPaKTUKE, CIOCOOHOCTH M yMEHUA AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON PAKTUKH;

NOHUMAaHUsl CNeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJi1  COBPEMEHHOMU
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCIICLTHOTO TPYZAa U IKOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKAO0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJly4aeMble 3HAHUS JJIs aHAJu3a U OOBSCHEHUS SBJIICHUN OKPYKAIOIIEro MUpA U



IPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aK/IIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BAaTh XWMHUYECKHUE 3HAHUS IS
peleHus mpoOieM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

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

UHTEpeca K OCOOECHHOCTSIM TpyJa B Pa3IUYHBIX cdepax npodeccuoHanbHOMI
JESITEIBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMHUpPOBAHUS  MHPOBO33PCHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAayYHbIC TOHSATHUS, OTpaXKaroUue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHbIEC NEeHWCTBUs (TO3HaBaTEIbHbIE, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHON KOMIIETEHITUN 00yJarOIINXCS,
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMU U  PETyJATHUBHBIMU
JICUCTBUSIMHU.

Osjaaaenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOSITETbHO  (OpPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesiTh ILENU JICITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE NMPU3HAKU MOHSITHUN M YCTAHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATH 1Ji1 OOBSICHEHUS OT/EIbHBIX (DAaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKInii;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHbIEC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOAEIIBHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBLHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh Pa3IUYHBIE METOJABI MPHU TOUCKE U
orbope wHbOpMAIMK, HEOOXOAMMOW [Jisi BBIMOJHEHUS Y4YeOHBIX  3amad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TMPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTENHFHO BBITIOJHEHUS MPENIOKEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoeKkTa u (HopMyIHpoOBaTH BHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTEIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENBLCKUX 3ajad, BBIOMpaTh Hambosee
b (dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpPMHPOBAHWU MBINIUICHUSI W KYJIbTYPHl JIHYHOCTH, €€ (YHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOIMMOM Ui PELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00O0CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/J0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEpHyTass M COKpaméHHas), MOJb, MOJIApHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, yHKIIMOHATbHAS TPYIINa, pauKall,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBIMBATh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOLIME MOHATHS MPH
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMyn OpraHMYECKMX BEIIECTB U YpaBHEHUH XUMHUYECKHUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WILTIOCTPAIUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYEeCKMX BEUIECTB IO HMX COCTaABY M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHUBOIUTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEUIECTB (ITUJIEH, MNPONUJIECH, AalleTHJIEH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, (GopMabIeTu], aleTanblIerul, MypaBbHUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJII0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaaneH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (GEHOII,
aleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMH COOTBETCTBYIOIIUX XHWMHUUYECKMX PEAKIMHA C HCIOIh30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrojib), CIOCOOBI UX MEPEePadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIUYMCICHUS 1O XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIMIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIOM W Ja0OpaTOPHBIM OOOpYJOBaHHEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBHITIOJHATh XWMHUYCCKHM
IKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArpEBaHWH, IIBETHBIC PEAKIINHA OCJIKOB) B COOTBETCTBUU
C TpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHWH C BEIIECTBAMHU W
7a00paTopHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypPaBHEHUN COOTBETCTBYIOUIUX pEAKIHUA U
(GbopMyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMECHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIONATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBOM NEATETRHOCTH B IIENISIX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPYXKAIOIICH MPUPOTHON Cpelbl, 0OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BellleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3ACHCTBUSA HA OPTraHU3M
YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENBbIX M CHa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yJabTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMUS OTPaKaroT:

cOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUU B IO3HAHUH SIBIICHUU IPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeJIE;

BJIQJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIE€MEHT, aToM, u3oTtom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAas, MOHHASI, METAITTUYECKas, BOJOPOAHAS ), KPUCTAITMYECKAsl PEIIETKA,
TUAMBl ~XUMHUYECKUX  PEAKUHA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTUYECKON Juccolmannu, nepuoandeckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUsI SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JeKallMe B OCHOBE MOHUMAHMS MPUYMHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHLHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIC MPU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJIH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHkaatypy (IlUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJICHTHOCTb U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeibl B BOJHBIX pACTBOPaX HEOPTaHUYECKHUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpeneaEHHOMY KIAcCy/TpyIine
COEJIMHEHU (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCH/Ibl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEAUHEHUM MO MEpHoJiaM U
rpynmam [lepuoandeckoi cucTembl XuMu4Yeckux 351eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTaHUYECKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS JJIEMEHTOB, OOpaTUMOCTHU
peakiiy, y4acTHIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPAaBHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIIMU UAYT IO KOHIIA;

c(hOpPMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, IOATBEPKIAOIINE
KAUECTBEHHBIM COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OasaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aehcTus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHILHUINAX U
HKOJIOTHYECKUX MPOOIEeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEULIECTBa, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOUIUMX B pEaKlUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyZoi M JabopaToOpHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuiIa OOpalleHHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3jI0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTalIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEUIECTB C IIOMOIIBID  YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metamub»y U «HeMertaiib»y) B COOTBETCTBUM C MpPaBWIAMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUi U (POPMYJIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3yIBTATOB;

c(hOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, THTepHEeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENSIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, moscHATh Ha mnpuMepax CHOcCOObl YMEHBIIEHUS |
IIPEAOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTraHN3M YEJIOBEKA;

JUIsl 00y4arouuxcsli ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipenmer opranmueckoit xumuu. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yTaeBOJOPOIBI: AIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoAOpPOIbI 2
94 [TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xamnue opranniecKkue coeAuHeHNs
3.1 Crupter. @enon 3
3.9 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VriaeBoasl 3 2




Hroro no pazaeny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJHHeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTHEL. belku 3
Wroro mo pazneny 3
Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUICCKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Uroro no pazneny 13
Pasjnen 2. Heoprannueckasi xumMmusi
2.1 Mertabl 6
2.2 Hemeramst 9 1
53 CBs13b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XHUMHS U )KH3Hb 3
Uroro no pazaeny 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2 3




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara udposbie
w/n Tema ypoka Beero Konrpouabsnsie IIpakTnuyeckue IIJ[3yqunﬂ 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHMYECKUX
2 coequHenuit A. M. Byrneposa, eé 1
OCHOBHBIE [T0JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux semects. HomeHkaTypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSIJL
5 Meran u 3TaH — npocTenIre 1
IIPEICTAaBUTENN aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUJEH U IPONWIEH — IpoCTeine 1
IIPEICTAaBUTENN aJIKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 Metunoyraauen-1,3. [lomyuenue 1

CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSI.

10 N
AlneTuieH — MpocTenInii
MPEJCTaBUTEIb AIKMHOB

1 Beruuciienus no ypaBHEHUI0 XUMHUECKOU
peaxkuuu

12 Apensl: 6eH3011 1 TOITY0J. TOKCHYHOCTh
apeHoB

13 I'eneTrueckas cBsi3b YII€BOJOPOIOB,
MPHUHAIICKAINNX K Pa3IHYHBIM KIaccam
[IpupoHBIE HCTOUHUKY YTIIEBOJOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
[TpupoHBIE HCTOYHUKH YTIIEBOJOPO/IOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenbHble 0OJTHOATOMHBIE CIIUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoHas cBsi3b

18 MHOroaTOMHbI€ CIIUPTHI: STUICHTITUKOIb
U TJIIMLEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHe CBONCTBA,
IpUMEHEHHE

20 Anpreruapl: GopMaTbaeTHI U

areTanbaerug. AneTon




21

22

OnHOOCHOBHBIE IIPE/IENIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

24

25

26

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE

CrnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NpuMEeHEHHE,
Ouosoruueckast poib )KUpPOB

27

28

29

30

VYTrieBoibl: COCTaB, KiIacCU(pUKAIHS.
Baxnerime npencTaBuTeNun: ri0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I H OCJJIK0JI03a KaK IMTPUPOIHBIC
MMOJIMMEPBI

KonrtponbHas pabota no pasaeny
«Kucnopozacoaeprxariye opranndeckue
coeauHeHus»/ Beepoccuiickas
poBepoyHas paboTa

OO6mrast XxapakTeprucTruKa
a30TCOJIEpKAIUX OPTraHNYECKUX
coeaunenuii / Beepoccuiickas
poBepouHas paboTa

31

AMMHBI: METUJIAMHUH U aHHJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKUE COCAMHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

33 OCHOBHBIE TTIOHSTHS XUMHHI

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHEBIE MCTOABI CMHTC3a

34 BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁ.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs! KOH(PUTYpaLrsi aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4deckux annemeHToB /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHUMUYCCKHX DJIEMEHTOB U X COCAUHCHUU
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. MeHnieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XuMu4eckas CBs3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopopoiHas cBsA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJJTIOUAHBIE PACTBOPBIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanust XuMrUuecKuX peakiui B
HEOPraHWYEeCKOW U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAIIECHUS SHEPTUU NTPU
XUMHUYECKHUX PEAKLMIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas pabora Ne 1. «Brnusiaue

pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DJEKTPONUTHIECKAS TUCCOIIHAIIHSL.
[Moustre o BogopoaHOM mokasarese (PH)
pactBopa. Peakiinu HOHHOTO OOMEHa.
['uapoInu3 OpraHMyecKux u
HEOPraHUYECKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [TonsaTue 00 snexkrponuse
pacIIaBoB ¥ pacTBOPOB COJIEH

13

14

KoHnTtponbHas paboTa mo pa3aeny
«Teoperndeckre OCHOBBI XUMUW)

Mertaibl, UX MOJ0KCHHE B
[Teproauueckoi cUCTEME XUMHUYECKHIX
anemenToB /I. 1. MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKue CBONCTBAa METAJLIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
AL HAaIIPSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KU, KaTbIUH,
MarHui, aIIOMUHUAN) U UX COSTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTMHEHUN

18

19

20

XuMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTuueckas paborta Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
«Mertamb»"

Hewmert aJlJIbl, UX ITOJIOKCHUC B
Ileproanueckoi cucreMe XMMUYECKUX
aneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHUH

XuMHUecKue cBoiicTBa a30T1a, ¢pochopa u
UX COCOUHEHUU

XHUMHUYECKUE CBOMCTBA yIiIepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COECTMHEHUN




26

27

28

O00011eHre U cUCTEMATU3aLMs 3HAHUI 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Hemeranmsi'"»

KoHTposbHas pabota 1mo Temam
«Metamiae» n «Hemeramis»

29

Heopranuueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHEe OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAMHEeHMs. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Ponp xuMmuu B o0ecIieueHun
9KOJIOTHYECKOH, SHEPreTUIEeCKON U
MUIIEBON O€30MacCHOCTH, Pa3BUTHHI
MCIUIIUHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
HPUHIUIAX POMBIIUIEHHOTO TOTYYEeHHUs
BaXKHEHIIINX BEIIECTB

Yenosek B MHPEC BCUICCTB U MATCPUATIOB.
XuMus u 310pPOBLC UCIIOBCKA

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

33




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJUM XUMHHU B MO3HAHUU
SABIIGHUN MPUPOAbI, B (OPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XMMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
dyHKUMOHANbHASA ~ TpyMMa, paadKan,  HW30MEpHsi, HU30MEpHI,
TOMOJIOTUYECKUN PSAI, TOMOJIOTH, YTIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoAepIKaIIUe COCTUHCHHS, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKH), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XHMHYECKOTO CTpOeHHs opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHUYECKHMX U OPraHMYeCKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH YCJIIOBCKA

1.3

1.4

CdopMupoBaHHOCTh yYMEHHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUN UCTIOTIB30BATh XUMUYECKYIO CHMBOIUKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  peaklUud,  M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpTaHWYECKHUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHHUS




1.5

ChopMupoBaHHOCT YMEHHUH YCTaHABIMBATh MPUHALIE)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHHH (YrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMs), JaBaTb MM Ha3BaHMUS IO CUCTEMATUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHWYECKUX COCIMHECHUX (OJMHAPHBIC U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TMPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHHs opraHndeckux pemectB A.M. bytiepoBa miist o0bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HAa3BaHHSA
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHos, dopManbiaerus, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapHHOBAs KHCIIOTa, TIIOK03a, (PYKTO3a, Kpaxmall, MeJUII0JI03a,

IJIALMH)

2.2

CdopMUpoOBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, ATAHOJI, STUJICHTJIUKOIIb, TIUIEPHH, (DEHOI, alleTalbICTH/I,
MypaBbUHAsA U YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, eJUTI0I03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHpPOBaHHOCTH YMEHUS MILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXIY TUIUYHBIMU  TNPEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEIIECTB YpaBHEHHUSIMHU COOTBETCTBYIOIIUX

XUMUYECKHUX PEaKIUi ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

CpopMUpoOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaThb  HCTOYHHKHU
YII€BOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJib), CIOCOObI
UX TepepaboTKM W MPaKTHYECKOe MPHUMEHEHHE IPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4YHOTO MMO3HAHUS, UCIOJb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHX SBJICHUU (HaONIIO/ICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIMPOBAHUE),  HCIOJIh30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKOU TOCy/oi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPaIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKUX OIIBITOB

CdopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M H3Y4YEHHE €ro CBOMCTB,
KAueCTBEHHBIC PEAaKIMUd OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HArPEBAHHHU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OE30TIACHOCTH IPU OOPAIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBaHHMEM; MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (GopMe 3amucH  ypaBHEHUI
COOTBETCTBYIOIIUX peaknuid ¥ (HOpPMYJIUPOBATh BBHIBOJIBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopmMupoBaHHOCTH ~ YMEHMH  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM IO HM3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO U3 UCXOHBIX BELIECTB WU MPOJYKTOB PEAKIIHH)
ChopMupoBaHHOCT, ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
11e1€co000pa3HOro MOBEACHUSI B ObITY M TPYIOBOM NEATEIHHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBHS Ha >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHUX BEIIECTB, TOHUMAs CMBICT TTOKa3aTels
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHbIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl OCBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

TeopeTnyeckre OCHOBbI XUMUU

Binanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUN  DJJIEMEHT,  aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJICHMUS, XMMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI  00BEM, KPHUCTALIMYECKAS PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(haKTOJIOTMYECKUE CBEICHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHUU H
0€30ITaCHOM HCIOJIb30BAHUH BOKHEHIIIMX HEOPraHUYECKHX BEIIECTB B

6LITy u HpaKTHHCCKOﬁ ACATCIIbHOCTH YCJIOBCKA

ChopMupOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE NMPU3HAKU U
B3aMMOCBS3b W3YYECHHBIX IMOHATUH, NPUMEHATH COOTBETCTBYIOLIME
MOHATHUSL TPU OMNHCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKUX
BELIECTB M MX IPEBPALICHU; BBIABIATH B3aMMOCBA3b XHMHUYECKUX
3HAHMW ¢  TOHATHAMH W MPEACTaBICHUSAMH  JApPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB

BnageHne OCHOBHBIMM METOJaMM HAYYHOI'O IO3HAHMs BELIECTB U
XUMHUYECKUX SIBJICHUH (HaOIoJeHue, W3MEpeHHe, SKCIIEPUMEHT,

MOJICJIUPOBAHNE)

14

CdopmMupoBaHHOCTE YMEHHMHM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKMX DJJIEMEHTOB B COCIWHEHHSX PA3IMYHOIO
coCTaBa, BHJ XHMMHUYECKOH CBsi3u  (KOBaJIeHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BEIleCcTBa (aTOMHasl, MOJIEKYJIsIpHasi, HOHHas,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTb YMEHHI ONpPEAEIATh XapaKTep Cpebl B BOIHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUIN




1.6

1.7

ChopMupOBaHHOCTH ~YMEHHS  KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peaxkuy 1o pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY 3()QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHUCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKI[MH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTE YMEHHH COCTABJIATh YPABHCHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIE YPAaBHEHUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMS, IPU KOTOPBIX ITH PEAKIMU

UYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHUI MIPOBOJUTD peakuuu,
MOATBEP K IAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

111

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHUYECKOHN peaklny OT Pa3inNyHbIX (haKTOpPOB

ChopmupoBaHHOCTE yYMEHUN OOBSCHATH XapakTep CMEIIECHUs
XUMHYECKOT0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunnun Jle Hlatenbe)
OO6m1ast 1 HeOpraHuvecKask XUuMHs

CdopmupoBaHHOCTh YMEHHUI packpbiBaTh cMbIca Ilepuoguueckoro
3akoHa .M. MeHnneneeBa HM JI€MOHCTPUPOBATH €ro
CHCTEMaTU3HPYIOLIYI0, OOBSICHUTENBHYIO U  HPOTHOCTHYECKYIO
GbyHKITIN

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[Tepuonnueckoi CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MeHzeneeBa, HCIOb3Ys MOHATHS «S-, P-, d-3JICKTPOHHBIC OPOUTAIIH,
«QHEPreTUYecKre YpOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmnaMm Ileprogudeckoil cucteMbl XMMUYECKHUX 3neMeHToB J[.H.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHbIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHEeTHYECKOM CBA3U MCKIAY




HCOPraHN4YCCKUMU BCIICCTBaAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKHUX BEIIECTB 110 MX COCTAaBY K OMNPEIECIEHHOMY KJIAacCy
(rpymme) coequHeHui (POCThIe BEIIeCTBA — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BELIECTB W YpPaBHEHMH XMMHUYECKHX
peakwii, cuctemarnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OT/EJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMUak, raméHas M3BeCTb, HEraléHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOUIIBKO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupOBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTAIN3aTOPa, ONPEeNICHIE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOpa, BIUSHUE Pa3IHMYHbIX
(akTOpOB Ha CKOPOCTb XHMHUECKOW peakIUH, peakiM HOHHOIO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAIBHBIX 3a/1a4
o reMam «MeTayutb» U «HemeTanss») B COOTBETCTBHH C IPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
abopaTOpHBIM  00OPYNOBAaHMEM;  NPEICTABIATh  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U (OopMyJIupOoBaTh BHIBOJbBI Ha OCHOBE

OTUX PC3YJIbTATOB

ChopMupoBaHHOCTb YMEHHUH COOIOAATh MpaBWJA I0JIb30BAHUS
XUMHUYECKOH MOCyoi M abopaTopHBIM 00OpYIOBaHHEM, a TaKKe
ImpaBujia 06paHICHI/I$I C B€IIECTBAMHU B COOTBETCTBHUU C HHCTPYKIUAMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOIO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKXcC C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




06L[II/IX Hay4YHbIX TIPUHOUIIAX W  9KOJOTMYCCKHX Hp06neMax

XUMHYCCKOIO IMMPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW IS
pelleHrs NPAaKTHYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMMUYECKYI0 MH(OpMaIuio, MOJydaeMyl0 M3 Pa3HbIX MCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHI COONIOAATh MpaBHiia HKOJIOTHYECKU
11eJIeCO00pPa3HOr0 TOBEJCHHUS B OBITY M TPYIOBOH NEATEILHOCTU B
LEJSAX COXPAHECHHUs CBOETO 3JI0POBbS U OKPYKAIOMICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEWUCTBUS Ha IKUBBIE OPTraHU3MBI
ONpENEeNIEHHBIX  BEIIECTB, IMOHMMAasi cMbica Tmokazarens [1/IK,
IMOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUSA U NPCAOTBPALICHUA UX

BpCIAHOIO BO3I{GI\/JICTBI/I$[ Ha OpraHus3M 4CJIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAaHNUEM TOHATHUSI «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKHX PEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4YECKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHnyYecKOM XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopus CTpOEHUs OPraHUYECKUX
coequHennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OopMysibl OpPraHUYECKUX BeEHIeCTB. [ OMOJOrHs, H30MEpHs.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHBIC U KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKaIuy OPraHuIeCKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpeILCTaBI/ITeJIeﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB

VYri1eBo10pOBI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. Meran u 3TaH —
MPOCTEHIINE MPEACTABUTENM AJIKAHOB: (PU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuy 3aMelleHHs] U TOPEHHUs), HaXOXKICHUE B NPUPOAE, MOIy4YeHHE U

IIPUMCHCHHEC

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3

2.4

Anxaauensl: OyraaueH-1,3 u MerunOyranueH-1,3: cTpoeHHe, BaKHEHIIME
XMMHYECKHe CBOICTBa (peakuus nonumepusanun). [lonyueHre cHHTETHYECKOTO

KayuyKa U Pe3HHbI

AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHN psijl. ALIETUIIEH —
MPOCTEHIINM TMpPEeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (PU3UYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpeHI/I}I), TOJIY4YCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pU3NUECKME W XWMHYECKHE CBOMCTBA
(peakuu TaJoreHUpPOBAHUS W HUTPOBAHMS), MOJIYYEHHE U MPUMEHEHUE.
Tonyoun: cocraB, cTrpoeHue, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakluu
raJIOreHUPOBAHUSA M HUTPOBAHUS), MOJydyeHUE W NpuMeHeHHe. TOKCHUYHOCTh
apeHoB. ['eHeTMyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIUMHU K

Pa3JIMIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHblE HMCTOYHUKM yrieBOAOpoAOB. IIpupomHbBI ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTh u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKHUHI (TepMHUYECKUI, KaTanuTudeckuil), nuposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITy. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHON W 3TAHOJ: CTPOEHUE,
¢du3nuecKkue U XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPOIaMU, TOpEHHUE), MpUMeHeHHe. BoaoponHble CBS3M MEXIY
MOJIEKYJIaMH CITUPTOB. /[eficTBHE METaHOJIa ¥ 3TaHOJA Ha OPraHU3M YEJIOBEKa.
MHOroaToMHBIE CIIUPTHL. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakiis Ha MHOTOATOMHBbIE CHUPTHI). [leiicTBre HAa opraHusm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTIIUKOIS

@DeHol: CTpOeHHE MOJIEKYNbl, (U3MYEeCKHe U XHUMHYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue peHona

Anpaeruipl U KeTOHbl. DOpMalbIEeTu/l, aleTalbIeTHI: CTPOeHUE, (PU3NUYECKIe
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OHOOCHOBHBIE TpeeNbHBIE KapOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsI
KHCJIOTBI: CTpOeHHE, (PU3MUYecKre W XMMHUYECKHUEe CBOWCTBA (CBOMCTBa, 00mIMe
JUI Kjacca KHCJIOT, peakuus 3TepuduKalnuu), MOJIy4eHHE U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JeicTBHE
CroxHble 3QUpBI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yriIeBOI0B (MOHO-, JU- M MOJIMCAXAPUIbI).
I'moko3a — mpocTedmuil MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIb,
¢usnyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHUAOM
menu(ll), okucieHume amMmmMavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOJIe, TPUMEHEHHE,
6uosornyeckas posib. Porocunte3. PpykTO3a Kak U30Mep IMoKo3bl. Kpaxman
U LEJUTI0JI03a KaK MpUpoAHble oauMmepbl. CTpoeHHe Kpaxmalla U LEUII0JIO3bI.
dusnyueckne W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckie CoeTMHEeHNs




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHudyeckne coenuHeHus. Ousnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpuUMepe TIuiuHa). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OENKOB:

TUAPOJIU3, ACHATYpalusl, KAYeCTBEHHbIE peaKIMK Ha OeTIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3ALUHU,  CPEAHSS

MOJICKYJIsIpHasd Macca. OcHOBHBIC MCTOABI CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHeHI/Iﬁ — [MOJIMMEPpHU3alnA U ITOJIUKOHACHCAI U

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbl HM3YUYCHUA BCHICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

11

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMu4eckuit aeMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTryecKkre YPOBHHU, TOAYPOBHU. ATOMHbBIE OPOUTAIIH, S-, P-, -3JI€eMEHTHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB TI0 OPOUTANISIM B aTOMaX dJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

[Tepnoanueckuii 3akoH u Ilepumonnueckas cucreMa XMMHYECKHUX 3JIEMEHTOB
J.W. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepnoanueckoi cucremsl
XUMHYeCKHX d1eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XHMMHUYECKUX D3JEMEHTOB U
o0pa3yeMbIX UMM IPOCTBIX M CIIOKHBIX BEIIECTB IO TIPyNIaM U MEPUOJAM.

3HadeHue NEepruoaANYCCKOr'o 3aKOHA B PA3BUTHUUN HAYKU

1.3

1.4

1.5

CTtpoeHue BemecTBa. XHUMHYECKass CBA3b. BUIbBI XHUMHUYECKOW CBA3M
(koBaJleHTHasl HEMOJNSpHAas W TOJSApHAs, WOHHAs, MeTajndeckas). VOHBI:
KaTUOHBl M aHWOHBL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XMMHYECKON

cBs3M (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHbIN). BoopoaHas cBs3b
BajieHTHOCTB. DJIeKTpOOTpULIATENLHOCTh. CTENEHb OKUCICHUS

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pemérku. lloHsatue o aucnepcHsIX
cucreMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast 10l BELECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHUYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMyYecKoil XUMHUU. 3aKOH COXPaHEHUsI MaCChl BEILIECTB,

3aKOH COXpPaHCHUA U NPCBpAIICHUA SHCPIUU IIPHU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOparumMble peakuuu. XUMHUYecKoe paBHOBecHe. (akTOpbl, BIMSIOIIUE Ha
COCTOsAIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle Ilarense

OnexTponutrdeckas quccormanysa. CuiabHbele u cialble 3ekTpoiautsl. Cpena
BOJHBIX pPAacTBOPOB BEILIECTB: KHUCNAsd, HEUTpanbHas, IienoudHas. Peakuuum

HOHHOTO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu

2.1

Heopranuueckas Xumus

Hewmetannsl. [Tonoxxenue nemeramnoB B [lepuoanyeckoil cucteMe XUMHUYECKUX
snementoB J[.Ml. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. DHU3UYECKHE
CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa IMpHUMEpPE KHUCIOpOoaa,

cepsl, pocdopa u yrirepoa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEHINIMX HEMETA/IOB (TajoreHOB, CEphl, a30Ta,
dochopa, yraepoga W KpPEeMHHUs) M HUX  COCIMHEHHM  (OKCHIOB,
KHCTIOPOJICO/ICPXKAIIIUX KUCIIOT, BOJAOPOIHBIX coeduHeHuil). I[IpumeHeHue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepruonnueckor cUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCoOO€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01re puznueckre cBoMcTBa MeTaIIOB. CIUTaBbI METAILIOB.

3HeKTpOXHMH‘leCKI/Iﬁ pan HaHpH)KeHHfI MCETAJlJIOB

2.4

2.5

XUMHUYECKUE CBOMCTBA BAXKHEWIINX METAJIOB (HATpUM, KaJIMid, KaJbIWMH,
MarHuii, allOMMHUN, [IUHK, XpOM, XKEJIe30, Mellb) U UX coenuHeHuit. OOmue
CrocoObI MOMy4YeHUs MeTaJUIOB. [[prMeHeHre MeTallIoB B OBITY U TEXHHUKE

I'eHeTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKAIINX K PA3JTUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B 00eCnEeYeHHH SKOJIOTHYECKOH, DHEPreTUYECKOW W IMHIIEBOU
0€30MacHOCTH, Pa3BUTHH MEAUIMHBI. [[OHATHE O HAYYHBIX METOAAX MO3HAHUS

BE€IICCTB U XUMHNYCCKHNX peaKHI/Iﬁ

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMMOJIYYCHUA
BaKHEHIIINX BE€IICCTB. Yenosek B MHPE BEIICCTB U MaTCpHaIOB: BaKHEHIIIHE
CTPOUTCIIbHBIC MaTCpurajibl, KOHCTPYKIMOHHBIC MaT€pHajbl, KpaCcKu, CTCKIIO,
KEepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIEC YI00peHUs

3.3

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIIOJIB30BAHHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30IaCHOT0 HCIT0JIL30BaHUs penapaTroB OBITOBOM

XUMHU B HOBCCI[H@BHOﬁ KHU3HHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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