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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, U OCHOBHBIX MOJIOXKEHHIA
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsxenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble monoxkenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LIEJIEH U MPUHLHUIIOB,
XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOylo poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KarolleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YaCcTbIO MUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHM (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0O YydeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YypoBHiIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJICTaBICHUN O CTpoeHUH BeliecTB. CBefieHus 00 H3ydaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4YarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MIPEAICTABICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Tonx HOBBIM yriaoM 3peHUsi B TMpeaMeTre «XUMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00001aroIIei 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
collep KaHus, UMEIOIMMMH KYJBTYPOJOTUUECKHA W TPUKIAAHOW XapakTep. ITh
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUI XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKHA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
pelieHus] MHTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEYHN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Takke MpoOeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, TOUCKa, aHaimM3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICIICHUH
COJIEPKATEIIbHON XapaKTePUCTUKH I1IeJIed W3Yy4YeHHsS MpeaMeTa HalpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIeHHIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIICHHE C UCTOPHUEH nX
Pa3BUTHSA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IIpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPENnoAaBaHUM XUMHUH B OOJIbIICH CTENEHH OTAAETCS MPEANOUYTEHUE TPAKTUIECKON
KOMIIOHEHTE cojepKaHus OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoM
3HaHUH, a (PyHKIHMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUS 3HAHUN U IPUMEHEHUS UX B PEANIbHOW KU3HU IS PELLICHUS
IIPaKTUYECKUX 3a]a4.

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

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYallUsiX, CBSI3AHHBIX C BEILIECTBAMHU U UX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINW), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHUSI ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWU XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMLIHMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YyYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUH I TMOMCKAa M aHaJn3a Y4eOHOU u
HAYYHO-TTOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHCTHYCCKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHHUSl TNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeIMETHON o0sacTi «EcTecTBeHHO-HayUYHbIE
pEIMETHD».

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



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYECKas CBA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBienne o kiacCUpUKALMKU OpraHuYeckux BemlecTB. HomeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

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

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
IPOCTEUIINE MPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

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

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

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

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu

2a102eHUPOBAHUSL U HUMPOBAHUS), NOJIyYeHue u npumerneHue. TOKCUIHOCTb apeHOB.
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['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYEHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
duznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYECHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHasA U YKCYCHasI
KHUCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCTIOT, peakius dTepuukaiun), noiyueHue u npumenenue. CteapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

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

VYrneBoabl:  cocTaB, KilacCH(PHUKanus  yrJeBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS
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MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(1l), okucienne aMMuadHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHe,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anbaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

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

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHns. Ousndyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

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

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

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHUE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIUX €CTeCTBEHHO-
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HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

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

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

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

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHA
00oJI0uKa. DHEpreTuueckrue ypoBHH, MOJAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM NPOCTBIX M CIJIOKHBIX BELIECTB IO TpPYyIIaM MU MepUOaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBsI3M (OOMEHHBIM W JOHOPHO-
akienTopHeiil). Bogopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
CreneHnb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIMbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh

CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.
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[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J11 BEECTBA B pacTBOPE.

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

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

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

OnexTponutuyeckas aucconuanus. CuiabHbIe U cialbie 37eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOTO HHIUKATOPA, PEAKIIUM HOHHOTrO 0OMEHA), TPOBEICHHE
IpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKNE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEPhI, a30Ta,
dbochopa, yrmepoga MU KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.
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XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétsl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEHIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIECTBIISETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYyYHBIX TOHSITUH, TaKk W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.
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buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

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

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronxcs Mo peaju3aluy MNPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

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

NPEACTaBICHUS] O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
IPOEKTOB, PEIICHNH YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

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

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOTIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);
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WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

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

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

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

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYpbl, PEIICHUH TJIOOATBHBIX MPOOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOM, MUILEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHAM3a U OOBSCHEHUS SIBIICHUM OKPYIKAIOIIEro Mupa u
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IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

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

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

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

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMA, HayYHbIA (PakT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccIeA0BaHNe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue AeiiCTBHS:

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

ONpeAeisaTh LENH JEITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M yCTaHABIMBATh WX B3aUMOCBS3b,

17



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmyJsia, ypaBHEHHE XUMUUYECKOM peakiuu
— TpPU pPEIICHUU Y4EOHBIX TMO3HABATEIHHBIX W MPAKTUYECKUX 3aJ]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MO3HAHUS.

3) padora ¢ ungopmaunmeii:

OpUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHKAX WHPOpMau (HAYy4HO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;
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(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

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

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

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIue: MPUMEHATh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TMPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

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

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (pOpMyIHpOBaTH BHIBOJIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JEATENILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAXKaroT:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU IPUPOIBI,
B (OpPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOUMOM MJisi PEHICHHs] TPAKTUYECKUX 3a]a4 U DKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyisa (pa3BEpHyTas U COKpallEHHAsA), MOJb, MOJISpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
M30MEPHUSl, U30MEPBI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO U
a30TCOJIepKAIMEe COEIUHEHUS, MOHOMEpP, TOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHHUSI); TECOPUM U 3aKOHBI (TEOpUsi CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYyYCHUU U
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMU BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPALICHUN OPraHUYECKUX COCTMHEHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMys1 OpraHMYeCKMX BEIIECTB W YPAaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBAaTh MOJIETH MOJIEKYJ OPTaHUYECKUX BEHIECTB JJI WJUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH TMPUHAJJIC)KHOCTh HU3yUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUE
COCIMHEHHS, BBICOKOMOJICKYJISIPHBIC COEJWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopMambaeru, areTaiblAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHNH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIE U KPATHBIE);
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C(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A. M. BytnepoBa nisi 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHUE CBONCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, IPONUJIECH, alleTUIIeH, OyTaaueH-1,3,
MeTmiI0yTaaueH-1,3, 6eH305, METaHO, ITAHOJ, STHJICHTJIUKOJIb, TIIULEPUH, (PEeHoI,
aleTanbAeTU, MypaBbUHasl U YKCYCHAsl KMCIIOTBI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKIY HUMH
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C HCIOIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBINA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE IPOAYKTOB IIepepabOTKu;

c()OPMHPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCIECHHUS [0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEeaklMy 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEaKIINM);

Cc()OPMUPOBAHHOCTh YMEHMH BJIaJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMUU NIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJECIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKM3HCHHBIX CHUTyallMiX, CBS3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUHU, MTOTYUYEHUE
ATUJIEHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypauus OeJIKOB PU HarpeBaHUM, LIBETHHIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C MpaBWIaMU TEXHUKM O€30IMacCHOCTM MpH OOpalleHWHd C BEIIeCTBAMU MU
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUH COOTBETCTBYIOLIUMX pEAKUHUA U
(dbopMyIIHpPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaAIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BeKa;

JUIST 00YYaIoONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CHENBIX W CHA0OBHAAIINX OOYYaIONIUXCS: YMEHHE WCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIBTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHHUST MPAKTHICCKUX 3a7a4 M AKOJOTHICCKH
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30TOom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUMBl ~ XUMUYECKUX  PEAKIUHA, PacTBOp, IJICKTPOJMTHI, HEIJIEKTPOJIUTHI,
AJEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TCOPUU M 3aKOHBI (TeopHus
AIEKTPOJUTUYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAIllCHUsI YHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYMHHOCTH HU
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YECHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKa,;
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c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJEKYJISpHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xuMuueckux anmemeHToB JI. M. MeHnneneeBa, WCHONB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAWMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHbIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO OOMEHA, YUNThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JO KOHIA;
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c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMUYECKHE MPOIECCHI,
JeKalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH T'a30B MPU
XUMHUYECKUX PEAKIUAX, MACChl BELIECTBA WM O00bEMA Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOLIUX B pEaKlUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIHH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh pPE3yJbTaTbl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBbI ONPEICTIEHHBIX BEIIECTB, TOHUMAas
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yYaronMXxcsl ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(PpOBbHIE)

Ne n/m Konrpoububle IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pasnen 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
[IpeameT opraHM4ecKO XUMHUH.
1.1 Teopus cTpoeHUsT OPraHUuYECKUX 3 https://lesson.edu.ru/search?term=xumus
coenuHeHuit A. M. bytneposa
Uroro no pazaeny 3
Paznen 2. YrieBoaopoasl
71 IIpenenbHbIE YIIEBOAOPOIBI — 5 https://lesson.edu.ru/search?term=xumus
' AITKaHBI
29 HenpenenbHble yraeBo1opoabl: 6 i https://lesson.edu.ru/search?term=xumus
' QJIKEHBI, aJIKa/INEHBI, AJTKUHBI
23 ApoMaTu4ecKue yriieBoAOpOIbI 2 https://lesson.edu.ru/search?term=xumus
[IpupoHbIE HCTOYHHUKHU https://lesson.edu.ru/search?term=xumus
2.4 YIJIEBOJOPOAOB U UX 3 1
nepepaboTka
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Cnuptel. Denon 3 https://lesson.edu.ru/search?term=xumus
Anpaeruasl. KapOboHOBBIE
3.2 P 7 1 https://lesson.edu.ru/search?term=xumus
KUCIOTHI. CIIOKHBIE HPUPBI
33 YrneBobl 3 2 https://lesson.edu.ru/search?term=xumus
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Hroro no pazaeny 13

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

4.1 ‘ AmuHBl. AMMHOKHCITOTHI. benku 3 https://lesson.edu.ru/search?term=xumus

Hroro no pazneny 3

Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ ITnacrmaccel. Kaydyku. Boigokna 2 https://lesson.edu.ru/search?term=xumus

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 34 3 2




11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

JuaexkTpoHHbIe (HU(POBHIE)

Ne n/m Kourtpoasubie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
CrpoeHue aToOMOB.
[lepuonnueckuii 3aKoH 1
1.1 [Iepuoanueckas cucrema 3 https://lesson.edu.ru/search?term=xumust
XUMHUYECKUX d1eMeHTOB J[. U.
Meneneena
Crpoenue BeniecTsa.
1.2 P 4 https://lesson.edu.ru/search?term=xumus
MHuoroo6pasue BeuecTB
1.3 XUMHUYECKUE PEAKIUN 6 1 1 https://lesson.edu.ru/search?term=xumus
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 ‘ Metanst 1 https://lesson.edu.ru/search?term=xumus
2.2 ‘ Hewmeramibl 1 1 https://lesson.edu.ru/search?term=xumus
CBs13b HEOPraHUYECKUX U
2.3 P 2 https://lesson.edu.ru/search?term=xumust
OpraHUYEeCKUX BEIIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 ‘ XUMUA U )KU3Hb 4 https://lesson.edu.ru/search?term=xumus
Hroro no pazgeny 4
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

3 4
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YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IPOIIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUUIA YUEHUKA

Xumus. 10 kimacc. ba3oBwiii ypoBeHb: Yueb. mist obmeoOpazoBat. yupexaenuit/ [Nadpuensa O.C., OctpoymoB WN.I'.,
CnankoB C.A. AknnonepHoe obmectBo «M3narensctBo «IIpocemenney - 2023.

Xumus. 11 knacc. ba3oBbeiii ypoBeHb: YueO. st obmieoOpaszoBat. yupexnaenuit/ ['abpuensu O.C., OctpoymoB W.I'.,
CnaaxoB C.A. Akmmonepnoe o6miectBo «M3narensctBo «lIpocBemenuey, - 2023.

METOJUYECKUE MATEPUAJIBI JUIA YUUTEJIA

VYpoxu xumuu B 10 kiacce. bazoBsiit ypoBenb. Metoaunueckoe nocooue. ['abpuensn O.C., Octpoymon U.I'., Cnankos C.A.
AxrmmonepHoe o6miectBo «M3marensctBo «lIpocBemenue.

["abpuensn O.C., JIvicoBa I'.I'. «Xumus». 11 knacc. Meroguueckoe mocodue. — M.: [Ipoda, 2013.

["a6puensn O.C., Octpoymon W.I'. Xumus. 11 knacc: Hacronbrast kaura yuutens. B 2-x gactsx. - M.: [Ipoda, 2014.

UDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

https://edsoo.ru/
https://educont.ru/

https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

IIpenmer oprannyeckoi
XHUMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHUE U 3HAUCHUE

https://lesson.edu.ru/search?term=xumus

Teopus crpoeHus
OPraHUYECKUX COCTMHEHUI
A. M. bytneposa, eé
OCHOBHBIE I10JIOKEHUS

IIpencrasnenue o
KJIacCU(pUKALUU
OpraHMYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTnueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEILECTB

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKHM Pt

Mertan u 3Tan —
MIPOCTEUILNE NPEICTABUTEIN
aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBaA

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus
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OTUJIEH U IPOIUIIEH —
pocTelIne IpeacTaBUTeNn
QJIKEHOB

https://lesson.edu.ru/search?term=xumus

[IpaxTuueckas padora Ne 1.
«lTomyuenue sTuneHa u
U3Y4YEHUE €r0 CBOMCTBY»

https://lesson.edu.ru/search?term=xumus

10

11

12

Ankanuensl. bytaauen-1,3 u
MeTmIoyTaaueH-1,3.
[Tonyuenue CHHTETUYECKOTO
Kay4dyKa U pe3UHbI

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTUYECKUH PSI.
AueTuieH — npocTeimunii
MPEJICTaBUTENb aJIKUHOB

Boruncnenus no ypaBHEHUIO
XUMHUYECKON peaKkiuu
ApeHbl: 6€H30J U TOITYOJI.
TOKCHYHOCTH apeHOB

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

13

I'eneTnueckas cBsA3b
YIJIEBOJAOPOJIOB,
MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJ1accam

https://lesson.edu.ru/search?term=xumus

14

[TpupoaHbie ICTOYHUKH
YIJIEBOAOPOIOB: IPUPOAHBIN
ra3 v MonyTHbie He(TsHBIC
ra3bl, He()Th U POAYKTHI €€
nepepaboTKu

https://lesson.edu.ru/search?term=xumus
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15

16

[IpupoHbIE HCTOUHUKHU
YTIEBOIOPOAOB: IPUPOIHBII
ra3 ¥ IOINyTHbIE HEPTIHbIE
rassl, HeTh ¥ MPOIYKTHI €&
nepepadoTKu

KonTtponsHas pabora o
pazneny «YTIeBogopOIbD

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

17

18

19

IIpenenbHble OTHOATOMHBIE
CIIUPTBI: METAHOJ M 3TAHOI.
Bonopoanas cBsi3b
MHoroaToMHbI€ CIIUPTHI:
STUJICHIJIUKOIb U TIIULEPUH
@DeHOoI: CTPOCHHUE MOJICKYJIHI,

(I)I/I3I/I‘IGCKI/IC U XUMHWYCCKHC
CBOﬁCTBa, IMPUMCHCHHUEC

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

20

Anpaeruapl: GopManbaeTuI U
areTajbpIerua. AeToH

https://lesson.edu.ru/search?term=xumus

21

22

23

OnHOOCHOBHEBIE MpeeTbHbIC
KapOOHOBBIEC KUCIIOTHI:
MypaBbUHas U YKCyCHas

[IpaxkTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJEUHOBAS

KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBLIX KHUCJIOT

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus
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24

Mpri1a kak coJI BBICIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIeE NECUCTBUE

https://lesson.edu.ru/search?term=xumus

25

CrnoxHuble 3(upbl Kak
IPOM3BOIHBIE KaPOOHOBBIX
KUCHOT. ['MapOosIn3 CI0KHBIX

3¢hupoB

https://lesson.edu.ru/search?term=xumus

26

27

28

Kupsl: runponus,
MPUMEHECHHE, OMOJIOTHYeCKast
POJIb JKUPOB

YTeBoasl: COCTaB,
knaccudukanus. Baxnaeimme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

KanMaJ'I " OCJIII0JI0O3a KaK
MMPUPOAHBIC ITOJIMMEPBI

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

29

30

KonTponbHnas pabora no
paszaeny
«Kucnopoaconepxkammue
OpraHUYeCKHEe COeUHEHUS/
Bceepoccuiickas npoBepoyHas
paborta

OO01mast xapakTepUCTHKA
a30TCOAEPIKAIINX
OpPraHUYECKUX COeTMHEHUH /
Bceepoccuiickas npoBepoyHas
pabota

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus
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31

AMMHBI: METHJIAMHUH U
AHUJINH

https://lesson.edu.ru/search?term=xumus

32

33

AMHMHOKHCIIOTHI KaK
am(oTepHbIe OPraHuIeCKHe
COCIMHCHMS, HX
OMOJIOrMYECKOE 3HAUCHUE.
Ilentunel. benkn kak
MIPUPOTHBIC
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHHS

OCHOBHBIE TTOHATHS XUMHU

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumus

34

OCHOBHI)IG METOAbI CUHTC3a
BBICOKOMOJIEKYIPHBIX
coenqmuennii. IlnmacTMaccer,
Kay4yyKH, BOJIOKHA

https://lesson.edu.ru/search?term=xumus

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

34

35




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

XUMHUYECKUI PJIEMEHT.
ATOM. DneKTpoHHas
KOH(HUTyparus aTOMOB

[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB J].
W. MenneneeBa, nx CBS3b C
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB

https://lesson.edu.ru/search?term=xumust

https://lesson.edu.ru/search?term=xumust

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMUYECKHUX AJIIEMEHTOB U
UX COCIMHEHHH I10 Tpynnam
U nieproiaM. 3HaueHue
MEPUOIUYECKOTrO 3aKOHA U
CHUCTEMbI XUMHUYECKHUX
snemeHToB JI.1.
MenieneeBa B pa3BUTHHI
HayKH

CrpoeHnue BemecTna.
XuMuueckas CBSI3b, €&
BU/IbI; MEXaHU3MBbI

https://lesson.edu.ru/search?term=xumust

https://lesson.edu.ru/search?term=xumus
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00pa3zoBaHusi KOBAJIEHTHOMN
cBsi3u. BomopoHast cBs3b

BanenTtHocTsb.
DIIEKTPOOTPULIATENHHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MonekysspHOro
U HEMOJIEKYJIIPHOTO
CTpOCHUS

https://lesson.edu.ru/search?term=xumus

[TonsaTHE 0 IUCTIEPCHBIX
cucreMax. McTuHHBIE U
KOJUIOUIHBIE PACTBOPBI.
MaccoBast 10J1s1 BelecTBa B
pacTtBope

https://lesson.edu.ru/search?term=xumust

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHuH. ['eneTnyueckas
CBSI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHBIX
KJ1acCOB

Knaccudukanus
XUMHUYECKHUX PEAKIIU B
HEOpPraHUUYECKOHN U
OpraHMYECKON XUMHHU.
3aKOH COXpaHEHMsI MacChl
BEIIIECTB; 3aKOH COXPaHEHUs
U IIPEBpALLEHUs DHEPTUUA
P XUMUYECKUX PEaKIHIX

https://lesson.edu.ru/search?term=xumust

https://lesson.edu.ru/search?term=xumust
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CKOpOCTh peakiuu.
OOpaTuMBbIe peaKIHy.
XUMHYECKOE PABHOBECHE

https://lesson.edu.ru/search?term=xumus

10

[IpaxTuueckas padora Ne 1.
«BnusiHuE pa3Iu4HbIX
($aKkTOpOB HA CKOPOCTH
XMMHUYECKON PeaKIum

https://lesson.edu.ru/search?term=xumus

11

DIIEKTPOTUTHIECKAS
muccormarnud. Ilongarue o
BOJIOPOJTHOM TTOKa3aTese
(pH) pactBopa. Peakiuun
noHHOTO oOMeHa. ['maponus
OpPTaHUYECKUX U
HEOPraHMYECKUX BEIIECTB

https://lesson.edu.ru/search?term=xumust

12

OxucauTenpHo-
BOCCTaHOBHUTEIILHBIC
peakuuu. [Tonstre 00
JIIEKTPOJIN3E PACILUIABOB U
pacTBOpPOB coNeit

https://lesson.edu.ru/search?term=xumust

13

KonTponbHas pabora no
pazneny «TeopeTnueckue
OCHOBBI XUMHUU»

https://lesson.edu.ru/search?term=xumus

14

Mertamisl, X MOJOKESHUE B
Ilepnonnueckoi cucreme
XUMHYECKHUX JIEMEHTOB JI.
N. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
atomoB. O0mue

https://lesson.edu.ru/search?term=xumus
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¢du3nveckre CBONCTBA
METaJIOB

15

16

17

18

CIuiaBbl METANIOB.
DIEKTPOXUMUYECKUN PsiJ
HaIPSHKEHUN METaJIOB

XuUMHYECKHE CBONCTBA
BOKHCHIIINX METAJIOB
(HaTpuii, KU, KaJIbIIUA,
MarHui, alroMUHHI) U UX
COCIUHCHHI

XHUMHUYECKHE CBOMCTBA
Xpoma, MEJIU U UX
COCIUHCHHI
XHUMHYEeCKHE CBOMCTBA

IIMHKA, JKeJie3a U uxX
COEeIMHEHUN

https://lesson.edu.ru/search?term=xumust

https://lesson.edu.ru/search?term=xumust

https://lesson.edu.ru/search?term=xumust

https://lesson.edu.ru/search?term=xumust

19

[IpakTuueckas padbora Ne 2.
"Pemenue
SKCHEPUMEHTAJIbHBIX 3a7a4
mo TeMe «MeTaib»"

https://lesson.edu.ru/search?term=xumust

20

21

Hewmeramnsl, ux mojokeHue
B [Iepnonnueckoii cucreme
XUMHYECKUX 3JI€MEHTOB /.
H. Menneneera u
0COOEHHOCTH CTPOCHHUS
aTOMOB

®dusnyeckue CBONCTBA
HEMETAJIJIOB. AJIOTPONHS

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumust
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HEMETaJUIOB (Ha IpUMeEpe
KHCIIOpOJia, cephl, pocdopa
U yTJeposa)

22

XUMHYECKUE CBOUCTBA
rajJjioreHoOB, CEphl U UX
COeTUHEHUN

https://lesson.edu.ru/search?term=xumus

23

24

25

XuMuyeckue CBOHCTBa
asota, pocdopa u ux
COCIUHCHHI
XuMuyeckue CBOHCTBa
yIaepoaa, KpEMHUS U UX
COCIMHEHUN
[IpuMeHeHne BaKHEHIIIUX
HEMETAIUIOB U UX
COE€IUHEHHUI

https://lesson.edu.ru/search?term=xumust

https://lesson.edu.ru/search?term=xumust

https://lesson.edu.ru/search?term=xumust

26

27

0O0001eHue 1
cucTeMaTu3aIns 3HaHUM 110
teme «Hemeramnby.
Brruucnenus no
YpaBHEHUSAM XUMHUUYECKHUX
peakuui u
TEPMOXUMHYECKUE PACUETHI
[Ipaktuueckas pabora Ne 3.
«Pemenue
HKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMme "HemeTaiisr'"y»

https://lesson.edu.ru/search?term=xumust

https://lesson.edu.ru/search?term=xumus
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28

KonTtponsHas pabora o
TeMaM «MeTaJuiel» U
«HemeTtaien)

https://lesson.edu.ru/search?term=xumus

29

Heoprannueckue u
OpraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHUYeCKHe OCHOBAHUS

https://lesson.edu.ru/search?term=xumus

30

AmdorepHbie
HEOPraHUYECKUE U
OPraHUYEeCKHUE COCTUHEHUS.
TI'enernueckas cBI3b
HEOPraHUYECKuX 1
OpPraHMYEeCKUX BEIIECTB

https://lesson.edu.ru/search?term=xumust

31

Ponb xumun B obecieueHuun
3KOJIOTHYCCKOMH,
SHEPreTUYECKON U MUIIEBOU
0€30I1aCHOCTH, Pa3BUTUHU
MEIULIUHBI

https://lesson.edu.ru/search?term=xumust

32

[IpencraBienust 06 o06mUx
HAaYYHBIX IIpUHIOHWIIaX
MMPOMBIIIJICHHOT'O
MOJTyYeHUs] BaKHEUIITNX
BEIIIECTB

https://lesson.edu.ru/search?term=xumus

33

34

Yenosek B MUpE BEUIECTB U
MaTepHaoB

XUMUs U 310pOBbE
YeJI0BeKa

https://lesson.edu.ru/search?term=xumus

https://lesson.edu.ru/search?term=xumust
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

3 4
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTarta

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBanus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHHU B MO3HAHUU
SBIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOM s
pEelICHUS] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpenie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKeIerT,
(yHKIMOHANbHAA ~ TpyMma, paaukais,  H30MEpHUsi,  H30MEpHI,
TOMOJIOTMYECKUN PSAI, TOMOJIOTH, YIJEBOJIOPOIbI, KHUCIOPOA- |
a30TcoAepIKaIIUe COCIUHCHUS, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, KHUpbI, OEITKH1), MOHOMED, OJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTPOCHHSI opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJY4YeHHH U O€30macHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHUYECKHMX U OPTaHMYeCKHX

BCIICCTB B 6BITy u HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

1.4

CdopMUpoOBaHHOCTh YMEHHUU BBISBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHaBIMBAThb WX  B3aUMOCBA3b,  HCIIOJIBL30BATh
COOTBETCTBYIOIIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUA U

MPEBPAILICHUI OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTABJICHHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) (OpMyJT OPraHWMYECKUX BEIIECTB W ypaBHEHHM
XAMHYECKUX  pEeaklUud,  M3TOTaBIMBATh  MOJEIH  MOJIEKYT
OpPTaHMYECKUX BEIIECTB IS WILIIOCTPAMA WX XUMHYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHHUS
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1.5

ChopMupoBaHHOCT, YMEHHMH YCTaHABIUBATh MPHUHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKHMX BEIIECTB II0 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuMHEeHHH (yTIeBOIOPObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsI, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTb MM Ha3BaHMUS [0 CUCTEMATUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONMPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHHS opraHndeckux pemiectB A.M. byTiepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUS MACChI BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI NPHBOIAWTH TPHUBHUAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIHLEPUH, (eHon, dopManbiaerus, auneTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasl KUCIIOTa, IJI0K03a, (PYKTO3a, Kpaxmaj, LEeJUII0JI03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKne W XUMUYECKHE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIAcCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTtanueH-1,3, metunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIIb, TIUIEPUH, (DEHOI, alleTalbJACTHU/I,
MypaBbUHAs W YKCYCHasl KHCJOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

23

ChopMHPOBAaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUUYECKYIO CBS3b
MEXJy TUIOUYHBIMA MPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMH COOTBETCTBYIOIIINX

XUMUYECKHUX PEAKIIUNA C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT

24

CopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu3oBaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YToyb), CHOCOObI
UX TepepaboTKM W MPAaKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéThl
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3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
OpU W3YYCHUU BEIICCTB M XHMHUYECKHX SBJICHUU (HaOIIONIEHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYCCKHE 3HAaHUS I TPUHATHS pENICHUNH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHW COONIOAATH MpPAaBHIA IOJTH30BAHUS
XUMHYECKOH TOCYIOW M Ja00paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiIa OOpPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMA

11O BBIIIOJIHCHUIO .Ha60paT0prIX XUMHNYCCKHUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyYEHUE STUIEHA M H3YyYEHHE €ro CBOIICTB,
KAueCTBEHHBIE PEAaKIUUd OPraHMYECKUX BEIIECTB, JE€HATypalus
OEJIKOB TP HarpeBaHUM, IIBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O0OOPYJOBaHHMEM; IMPEACTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid ¥ (HOpPMyITHPOBATH BBHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

ChopMupoBaHHOCT, ~ YMEHHMH  TPOBOIUTH  BBIYMCICHUS  TIO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCTP ~ YMEHUH  KpPUTUYECKM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITy4aeMyl M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMM COOJIOIAaTh TpaBUiIa SKOJOTUYECKU
1e1eco00pa3HOro MoBeACHUsI B ObITY M TPYJIOBOM JEATENHHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOLIEH MNpUpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
onpeaeNEHHBIX OPTaHNYECKUX BEIIECTB, IOHUMAas CMBICII [TOKa3aTems
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUM), TIOSICHATH Ha

ImpumMepax CIIOCOOBI YMCHBIICHUA U MPCAOTBPAIICHHUA UX BPCAHOI'O

BO3JCHUCTBUS Ha OpraHu3m 4CJIOBCKaA
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11 KIIACC

Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI 0CHOBHOI
NMpoBepPsIEeMOro .

00pa3oBaTeIbHON MPOrpaMMbI CpeIHero o01ero 00pa3oBanus
pe3yJbTara

1 TeopeTnyeckre OCHOBbI XUMUU

Bnanenue cucremMoii XMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHYECKHUH  DJJIEMEHT, aToM,
2JIEKTpOHHasi 000JI0YKa aToma, §-, p-, d-3JIEKTPOHHBIE OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTCTICHb OKHUCIJICHHUS, XUMHUYECKas CBf3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
11 SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHa), pacTBOD, AIEKTPOJIUTHI,
' HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEIND,
BOCCTAaHOBUTEJIb, CKOPOCTb XUMHYECKOW pPEaKIUU, XHUMHUYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHUMYECKHX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE NMPU3HAKU U
B3aMMOCBS3b W3YYECHHBIX IOHSATUH, NPHUMEHATH COOTBETCTBYIOLINE
12 MOHATHSL TPU OMNHCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKUX
' BELIECTB M MUX IPEBPAIICHUI; BBISBIATH B3aUMOCBS3b XUMHUYECKHX
3HaHUM ¢  MOHATHAMH M NPEACTAaBICHUSIMU  JIPYTHX

€CTECTBEHHOHAYYHBIX IPEIMETOB
Bnanenue OCHOBHBIMM METOJAMHU HAy4YHOTO ITO3HAHUS BEIIECTB U
1.3 XUMUYECKUX SIBIICHUM (HAONIOJeHUEe, HW3MEpEHHe, HKCIIEPUMEHT,

MOJICIIMPOBAHNE)

ChopMHUpPOBAaHHOCTh, YMEHUHN OMPENEATh BAJEHTHOCTh W CTEINEHb
1.4 OKHCIICHUSI XMUMHUYECKUX OJJIEMEHTOB B COEIUHEHUSX Pa3JIMYHOrO

COoCTana, BUJ XUMHYECKOMN CBs3HU (KOB&J’ICHTH&H, HOHHAas,
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MeTaJUIM4ecKasi, BOJIOPO/IHAsA) B COCIUHEHUSIX, TUIl KPUCTAIIMYECKON
PEHIETKA KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJIsIpHAsi, HOHHAs,

MeTaJUTHYecKas)

1.5

ChopMupoBaHHOCTh YMEHHIA ONPEACTATH XapaKTep Cpellbl B BOJHBIX

pacTBOpax HCOPraHU4ICCKUX COC,Z[I/IHCHI/Iﬁ

1.6

ChopMUpOBaHHOCTh YMEHHS  KIacCHU(DUIUPOBATh XUMHUYECKHE
PEaKIMK 10 PA3JIMYHBIM IPU3HAKAM (YUCITYy U COCTaBY pearupyronmx
BEIIECTB, TEIIOBOMY J(QeKTy peaknuu, H3MEHCHHIO CTEICHEH
OKHUCJICHUS  DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  yYacTHUIO

KaTaJu3aTopa)

1.7

1.8

1.9

1.10

ChopMUpOBaHHOCTE YMEHHI COCTABJISATH YPAaBHCHHS pEaKIUl
pa3JIMYHBIX THUIIOB, MOJHBIE U COKPALIEHHBIE YPaBHEHUS peaKLUUi
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHsI, TPU KOTOPHIX ITH PEAKIHH
UAYT J0 KOHLA

CdopmupoBaHHOCTH yMEHUH IIPOBOJIUTH peakuuu,
MIOATBEPKIAIOIIHE KA4eCTBEHHBIN COCTaB pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,

NPUCYTCTBYIOIIUC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIUICCTB

CdopmMupoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKUCIUTENHHO-
BOCCTaHOBUTEIBHBIX peaxkuui MOCPEACTBOM COCTaBIICHUS
AJEKTPOHHOIO OajlaHca 3TUX peakLuit

ChopMUpOBaHHOCTb YMEHHH OOBACHATH 3aBUCHUMOCTb CKOPOCTH
XUMHYECKON peaklMy OT pa3iNyHbIX (JaKTOPOB

CpopMHUpPOBAaHHOCT, YMEHHM OOBICHATH XapakKTep CMEHICHUS
XMMHYECKOI0 PABHOBECHUS B 3aBUCUMOCTH OT BHEUIHETO BO3/1E€UCTBUSA

(mpunnun Jle HlaTtense)

O6u1a51 U HCOPraHNYCCKasA XUMHA

2.1

CpopMHUpOBaHHOCTH, YMEHUN pacKpbIBaTh CMbICH [lepuoaudeckoro
3aKO0Ha JI.. MenneneeBa u JIEMOHCTPUPOBATH ero
CHUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYI0O W  MPOTHOCTHYECKYIO

byHKIIIH

2.2

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOEHHE AaTOMOB XMMHYECKHUX OJJIEMEHTOB |—4  mepuonoB
[Tepuonnueckon CHUCTEMbl  XHMMYECKHMX  DIIEMEHTOB ..
MenpeneeBa, UCTIONB3YS MOHATHS «S-, p-, d-3TEKTPOHHBIC OpOUTATH,
«IHEPTETUYECKHE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XHUMHYECKHUX DJIEMEHTOB W X COG)II/IHGHI/II\/’I o nmepuoaamMm u
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rpynnaMm Ilepuogudeckoil cucTeMbl XMMHYECKUX 3ieMeHTOB JI.M.

Menneneesa

23

24

2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) 0OIIHE
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BELIECTB  Pa3IMYHbIX
KJIACCOB, ITOATBEPKAATh CYIIECTBOBAHNE M'€HETUYECKOM CBSI3U MEXKIY
HEOPraHMYEeCKUMHU  BEIIeCTBAMM  C  IIOMOULIbIO  ypaBHEHHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAIICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 X COCTAaBY K OMNPEICIEHHOMY KJIacCy
(rpymre) coequHeHu (POCThIe BEIIECTBA — METAJUIBI U HEMETAILIBL,

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

ChopMupoBaHHOCTh YMEHUH HCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUI COCTaBJIEHUS! (OPMYJT BELIECTB W YpPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemaruueckyto HomeHkatypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTHEIbHBIX HEOPraHMYECKHUX BELIECTB (yrapHblid Tas,
YIJIEKHCIBIA ra3, aMMuUak, raméHas M3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOJTBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  IOMONIIBK  ypaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHI/Iﬁ

ChopMUpOBaHHOCTh ~ YMEHHMH  IUIAHUpOBaTb M BBINOJHATH
XMMHUYECKHH SKCIEPUMEHT (pa3liokeHUE INepoKcHIa BOJAOpoJa B
IIPUCYTCTBUU KAaTaJIN3aTOPa, OIPEJEIIEHHE CPEIbI PACTBOPOB BEILIECTB
C MNOMOHOIbIO YHHUBEPCAJIBHOTO HWHAWKATOPA, BIHUAHHUC PA3JTIUIHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW peakIuH, peakiM HOHHOIO
oOMeHa, KaueCTBEHHbIE PEeaKLUu Ha Cylb(aT-, KapOOHAT- U XJIOPHI-
AHWOHBI, HA KaTUOH aMMOHMUs, PCHICHUC SKCIICPUMCHTAJIBHBIX 3aaa4
o Temam «Mertamne u «HemeTanss») B COOTBETCTBUU € PaBUIIaMU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
na0opaTOpHBIM ~ 00OpYJOBaHUEM;  MPEACTABIATH  PE3YJIbTaThl
XMMHYECKOTO JKCIepuMeHTa B  (QopMme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuil U (GopMyaHpoBaTh BBIBOJABI Ha OCHOBE

OTUX PC3YJIbTATOB

2.8

C(I)OpMHpOBaHHOCTB yMCHHfI C06J'IIO,Z[3.TB mpaBujia TIO0JIb30BAHUA

XHUMHYECKOMN HOCYI[Oﬁ u J'Ia60paTOpHLIM 060py,Z[OBaHI/ICM, a TaKXcC
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IpaBuiIa OOPAICHNUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLIUSAMHU

110 BBIIIOJIHCHUIO HaGOpaTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  XHUMHYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE IIPOMBIIUICHHOIO ITOJIyYEHUSI CEPHOU
KHCIIOTBI, aMMHUaKa, a Takxke c(hOPMUPOBAHHOCTH MPEACTABICHUI 00
OoOIIMX HAy4YHbIX MPHUHIMIIAX U JKOJOTHYECKUX IMpoliemMax

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJM XHUMHHM B IO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (PYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOW IS
pelieHusT MPaKTUYECKUX 3a7ad U HSKOJOTMYECKH OOOCHOBaHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

CdopmupoBaHHOCTE  yMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUH, ceTb IHTEpHET U IpyTue)

CdopmupoBaHHOCTE YMEHUN COONIOIATh MpaBUjia SKOJIOTHUYECKU
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIBHOCTH B
LEesIX COXPaHEHHs] CBOETO 3/J0POBbSI M OKPY’KaIOLIEH MPUPOIHOM

cpebl

3.4

3.5

Oco3HaBaThb OMAacHOCTh BO3JEWUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACNEHHBIX BEIECTB, MOHMMAas cmblcn mokazarens [IJIK,
MOSICHATH Ha IPUMEPAX CIIOCOOBI YMEHBILICHHSI ¥ TIPEAOTBPAILIEHUS UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNEM TIOHSTHS «MAaccoBasi JIOJISl BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMHA BEIICCTB,
TerI0BOro 3 (deKTa peakiiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAaHCHUA SHECPTHUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4eCKOW XUMHUU

1.1

1.2

[Ipenmer opraHnyecKOr XUMHUHU: €€ BOSHUKHOBEHHE, PAa3BUTHE M 3HAYCHHUE B
MIOJIyYEHUN HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUs OpraHUYECKUX
coequHenniit A.M. BytiepoBa, €€ OCHOBHBIE MOJIOKEHUS

CtpykTypHble (OPMYJIBI OpPraHMYECKUX BEIIECTB. [ OMOJNOTrHs, H30MEpHUs.
Xumuueckasi CBsi3b B OPraHUYECKHX COCIUHEHUSAX — OJUHAPHBICE U KpaTHBIC

cs3u. [IpencraBienne o ki1accuGpUKaIuy OPraHuIeCKIX BEIICCTB

1.3

Homenxknarypa opraHuueckux COeMHEHUH (CUCTeMaTnyecKas) U TpUBHAJIbHbIE

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psa. MeraH u dTaH —
IPOCTEHIINE MPEJCTABUTENN AIKaHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBA
(peakuu 3aMeIleHUs] U TOPEHUs), HAXOXKICHHWE B NPUPOAE, IMOJIyuYeHUE U

IIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOCHUE, FOMOJIOTMYECKUN psiA. DTWIEH U INPONUIEH —
MPOCTEUIINE MPEICTABUTENN AIKCHOB: (U3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuuy TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIECHUS U

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

23

24

Ankanuensl: OyrtanueHn-1,3 u wmetunOyraguen-1,3: crpoeHue, BaxHEHIIMe
XMMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomyueHrne CHHTETHUECKOTO

Kay4dyKa ¥ PE3UHBI

AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHHsI, TOMOJIOTUYECKUHN psifl. ALIETUIIEH —
MPOCTEHIINIM TPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (PHU3UYECKHE HU
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHUS,  TaJIOr€HUPOBAHMS,

ruaparanuu, I‘OpCHI/Iﬂ), IMOJIY4YCHHUEC U ITPUMCHCHUC

2.5

2.6

Apenbl. benson: coctaB, cTpoeHue, (U3NUYECKHE M XUMHUYECKHE CBOWCTBa
(peakuuy TajJOTEHUPOBAHUS U HHUTPOBAHHS), TONY4YEHHE U MPHUMEHEHHUE.
Tomyon: cocraB, cTpoeHHe, (PU3NUECKHE W XHUMHYECKHE CBOWCTBA (peaKiuu
raJIOTeHUPOBAHNSA M HUTPOBAHUS), MOJyUYE€HUE U NpUMeHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHueckas CBSI3b MEXKIY YTIJIEBOAOPOAAMH, MPUHALICKANUMU K

Pa3JINIHBIM KJIacCaM

IIpuponHble HCTOYHUKM YIieBOAOpoaoB. [lpupoaHslii ra3 M IOMYTHBIE

HedTsHbIe ra3el. HedTs u e€ nmpoucxoxaenue. CrocoOsl nepepaboTku HePTH:
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IIEPETOHKA, KPEKUHI (TEPMUYECKHUH, KaTaJIUTUYECKHil), muponu3. [IpomyKTel
nepepaboTku HeTH, X IPUMEHEHHUE B TPOMBIIITICHHOCTH U B ObITY. KaMeHHBIi

YIoJib U MPOJIYKTHI €r0 nepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUC COCANMHCHUA

3.1

IIpenenpHble OOHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON:  CTPOCHHE,
¢usnyeckue W XMMHUYECKHE CBOMCTBAa (peaklUMU C AKTUBHBIMHU METaJulaMH,
rajJlor€HOBOJIOPO/IAMU, TOpPEHHUE), MpPUMEHEHHE. BOJOpOIHBIE CBS3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. [[elicTBHE METaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKA.
MHoroaToMHbI€ CIUPTHL. DTUICHIVIMKONIb U TJIHMLEPUH: CTPOEHUE, (PU3NUECKUe
U XUMHYECKHE CBOICTBa (B3aMMOAEHCTBUE CO LIEJOYHBIMU METaJlJIaMH,
KauecTBEHHAasl peaklMsi Ha MHOIOAaTOMHbIE CHUPTHI). [leiicTBe HAa OpraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOepruHa U OTUJIICHITIUKOJIA

3.2

@DeHoM:  CTPOSHUE MOJICKYJBbI, (HU3UYECKHe W XUMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue penomna

33

34

Anbreruapl 1 KeToHbl. @opManblIeru, aleTaibIeru/; CTpoeHHe, (GU3NIECKUe
U XUMHUYECKHME CBOICTBa (peakUUM OKHUCIEHHS U BOCCTaHOBJICHUS,

Ka4CCTBCHHBIC peaKI_[I/II/I), MNOJIYYCHHEC U IPUMCHCHUEC

O/HOOCHOBHBIE IpeJieNbHbIe KapOOHOBbIE KUCIOThL. MypaBbHHAsA U yKCYyCHas
KHUCJIOTBI: CTpOeHHE, (hpU3nyecKre U XUMHUYECKUe CBOWCTBa (CBOMCTBa, oOmue
UL KJacca KHCIIOT, Peakiusi STepU(HKAIMK), MOJyYeHHE W HpPUMEHEHHE.
CreapuHOBas U OJIEMHOBAsl KUCJIOTHI KaK MIPEICTAaBUTENN BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

3.5

3.6

CrnoxxHbie 2QUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
s¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupos. buonoruueckas poib
KHUPOB

VYraeBosl: cocTaB, KiacCU(UKalus yriaeBoJoB (MOHO-, M- U MOJUCAXapUbl).
I'moko3a — mpocTteimunii MOHOcaxapua: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI,
¢u3znueckne M XUMHYECKHE CBOMCTBAa (B3aMMOAEWCTBHE C THAPOKCHAOM
meau(Il), okuciaeHne aMMuauHbIM  pacTBOpoM  okcuzaa  cepebpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHUE TIIIOKO3bI), HAXOX/IEHUE B MPUPOJIE, IPUMEHEHHUE,
ouosnorudeckast poib. @orocunre3. Ppykro3a Kak U3oMep riaroko3bl. Kpaxman
U LEJUTI003a KaK MpupoaHble noaumepbl. CTpoeHne Kpaxmalia U LEeJUTI0JIO3bI.
dusnyeckue U XUMHUYECKHE CBOMCTBA KpaxMmaia (THIPOJU3, KadeCTBEHHAs

peaKkius C HOJIOM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKuUC COCANHCHU A
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4.1

AMUHOKHCIIOTHI KaKk aM(OTEpHbIe OopraHuyeckue coenuHeHus. Puszndeckue u
XMMHYECKHE CBOWCTBA aMMHOKHCIIOT (Ha MpuUMepe IauiuHa). buonornueckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelnkoB. XMMHUYECKHE CBOICTBa OENKOB:
TUPOJIU3, ACHATYpallns, KaYeCTBEHHbIE peakluy Ha OeKu
BricokoMoneKyIsipHbIE COETUHEHUS

OCHOBHBIE TOHATHS XHMHHU BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN: MOHOMEp,
IIOJINMEP,  CTPYKTYpHOE  3BEHO, CTENEHb IOJUMEpPU3ALMM,  CPEIHSAA

MOJICKYJIsIpHad Macca. OcHoOBHBIC MCTOABI CHHTC3a BBICOKOMOJICKYJIAPHBIX

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

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YYCHUSA BCHICCTB HU HUX HpeBpaHICHHfII
O3HAaKOMJICHUEC C 06pa3uaMH MNpUpOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KITACC

Kox

IIpoBepsieMblii 3JIEeMEHT COleP:KAHUS

1

TeopeTnyuecknue OCHOBbI XUMUHU

1.1

1.2

1.3

1.4

1.5

XUMHUYECKUH 35IeMeHT. AToM. Slipo aToMa, H30TOMbI. DIEKTPOHHAS 000JI0UKa.
OHepreTuyecKre ypoBHH, IOlypOBHU. ATOMHbIE OpOUTAIIH, S-, P-, d-2TI€MEHTHI.
OcobeHHOCTH pacnpeiesieHHsl 3JIEKTPOHOB 110 OPOUTAIIAM B aTOMax 3JI€MEHTOB

NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

[Tepuognuecknii 3akoH u Ilepumonnyeckas cucrtemMa XMMHUYECKHX 3JIEMEHTOB
J.W. Menneneesa. CBs3b nepuoudeckoro 3akona u Ilepuoanueckoil cucteMsl
XUMHYeCKHX 35eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMUYECKUX D3JIEMEHTOB H
0o0pa3yeMbIX MMHU MPOCTBIX U CIOXKHBIX BEIIECTB IO IpyHIaM MU IMEepHojaM.

3HaveHHE MEPUOINIECKOTO 3aKOHA B Pa3BUTHUU HAYKHU

Ctpoenue BemecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBS3H
(koBasieHTHasi HEMOJSpHAs W TOJsSpHas, WOHHAs, MeTauiueckas). HoHsr:
KaTUOHBl M aHHOHBI. MexaHU3Mbl 00pa30oBaHHUS KOBaJCHTHOH XUMHYECKON
CBs13H (OOMEHHBIN U TOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

BanentHocTs. BHCKTPOOTPI/ILIB.TCHBHOCTB. CrelneHb OKUCIICHUS

Bemecra MOJICKYJISIPHOT'O 1 HCMOJICKYJIAPHOT'O CTPOCHU . 3aKO0H IMOCTOSHCTBA

cOCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBA

BEIIECTB OT THUMA KPUCTAUIMYECKOW pemeTku. lloHsaTme o aucnepcHsIX
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cucremax. McTtunHble U KOJUIOUJHBIC PACTBOPBLI. MaccoBas J0JIs1 BEIICCTBA B

pactBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHMI. Homenkiarypa

HCOPTraHUYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakius.  Kimaccuukanus — XUMHYECKHX — peakuuid B
HEOPraHWYECKOW U OPraHuYeCKOM XMMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB,

3aKOH COXPAaHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIIUIX
CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OOpatumblie peakuuu. XuMHueckoe paBHoBecue. DakTopbl, BIUAIONIME HA
cocrosiHue xumudeckoro paBHosecus. [Ipunmun Jle [llarense

OnexTponutnueckas auccounanus. CuibHble U ciadble 3ekTponutsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCNAsA, HEUTpaibHas, IienouyHas. Peakuuun

HOHHOr0 0OMEHa

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC pCaKknuun

Heoprannueckas xumus

2.1

2.2

Hewmeramnsl. [lonoxenne Hemeramios B [lepuoandeckoit cucreMe XUMHUYECKHUX
snementoB J[.Ml. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. DHU3UYECKHE
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpHUMeEpe KHCIOpOoJa,
cepsl, pocdopa u yrirepoa)

XVUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETANIOB (TajloTeHOB, CEpbI, a30Ta,
docdopa, yriaepoma W KpEeMHHUS) W HUX  COCHAUHCHUH  (OKCHJIOB,
KHUCJIOPOJICO/IEPXKALUX KUCIIOT, BOJOPOAHBIX coeAuHeHuit). [IpumeHnenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

23

Meramuibl. [lomoxenne MeramnoB B llepuonnueckoi cucteMe XUMHUYECKUX
anemeHToB /I.11. MenzneneeBa. OcoOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01re Gpuzndeckue cBoicTBa MeTaIoB. CITaBbl METAIIIOB.

DNEKTPOXUMHUYECKHUH psil HAIPSHKEHUH METalJIOB

24

XUMHYECKUE CBOMCTBA BAXKHEWIINX METAJIOB (HATpUM, KaJIMM, KabIWH,
MarHui, aJlfOMUHUH, IIUHK, XPOM, XKeJIe30, MeJlb) U UX coenuHeHuit. OO0mme

CITOCOOBI TMOJIYUCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6BITy N TCXHHUKC

2.5

3.1

I'enetnueckas cBsA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAMJICKAIIUX K PA3JIMIHBIM

KJIaccam
XUMHS U )KU3Hb

Ponp xumum B oOecrieueHHH 3KOJ'IOI“I/I‘-ICCKOI71, BHCPFGTquCKOﬁ U IIHIIEBOU

6C3OHaCHOCTI/I, Pa3BUTHU MCOULIUHBI. IlonsTue o HAay4YHbIX MCTOHAaX IMO3HAHUA

BEHIECCTB U XUMHUYCCKUX peaKHI/Iﬁ
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3.2

3.3

[IpencraBnenus 00 OOIMMX HAYYHBIX MPUHIIMIIAX MTPOMBIIIIICHHOTO ITOTYYCHHUS
BAKHEMIIMX BEUIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPUAJIOB: BAKHEUIINE
CTPOUTEJIbHBIC MaTepUalibl, KOHCTPYKIIMOHHBIE MAaTepHallbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepualibl JJid JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U

MHUHEpaJIbHbIC YI00pEHUs

XuMHUA ¥ 300pOBbE YENOBEKa: IMpaBWia HCMHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, TMpaBuia OE30MacHOTO HCIOJb30BAHUS IPENapaToB OBITOBOM

XHMMHHU B HOBCGZ[HGBHOﬁ KHU3HHU
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