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HOACHUTEJBHASA 3AIINCKA

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

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

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOoro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON 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
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX L€l U MPUHIHUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHME LIETIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €AUHCTBE
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
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
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, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (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 XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
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
IpeJCTaBICHUN 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 MEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBSA3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



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

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
CoZlep KaHMs, UMEIOMMMH KYJbTYPOJOTUYECKUA W TPUKIATHONW 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 ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
peleHus] 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 OPTAaHMIECKOTO MUpPa, 00YCIOBICHHOCTh 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 Mpo0JIeM COepeKEHUST YHEPTETUISCKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 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 npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
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
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
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
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON 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 00I1€e00pa30BaTEIbHOM OpraHu3aliy, BIIAJCIOIIET0 HE HabOpOM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUS 3HAHUN U IPUMEHEHUS UX B PEANbHON KU3HU IS PEILICHUS
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
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHUS 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
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa M aHajlu3a y4eOHOH u
HAy4YHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKAHNUS;

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

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’kKHOro
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)
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcTecTBeHHO-HayUYHbIE
pEIMETHD».

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



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYECKas CBA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

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

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

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH 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, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

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

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



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

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH 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,
IPOBEICHHUE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO 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 METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
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.

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

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENH BBICIINX 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 JKUPOB.

VYrneBonmpl:  cocTtaB, KiacCHU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue,
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 (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCICHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zaumopeicTBHE 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 aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

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

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

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

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

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 HCIOJIb30BaHWE KaK OOIIUX €CTECTBEHHO-



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,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
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 XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

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

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



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

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

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. 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
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

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

Heoprannuyeckasi xumus

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

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

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

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



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB U HUX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PaCTBOpPaMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

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

XHUMHUSA U KU3Hb

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

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

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
TMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSTHHE BEIICCTBA, (PM3MYECCKHE BEIIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



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

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

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

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

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K 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 XMMHUECKOTro 00pa3oBaHMs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

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
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUs 00YyYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 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
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

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 MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

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

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOTIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
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;

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

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS 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
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

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,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, 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



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

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
JIESITENBHOCTH.

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, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcaJbHble yueOHbIE 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.

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

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

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

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIILHOCTU C MIOCTABICHHBIMU LIEJISIMU;

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



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

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

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TPU pPEIICHUU Y4YEOHBIX TMO3HABATEIHHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIUpPOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHMKAX WHGoOpMau (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYNBOCTb;



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

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 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,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (POpMyITHpPOBATH BHIBOJBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

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;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

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

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



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

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyina (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs); TEOPUM U 3aKOHBI (TEOpusi CTpOEHUs
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE IIOHMMaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
ONMCAHNHU COCTaBa, CTPOCHHUSI U IPEBPAIICHUN OPTaHUYECKUX COCTUHEHNN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh IMPUHAJIEKHOCTh H3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCIJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

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



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIEeCTB (METaH, dTaH, 3TUJICH, POTWJICH, alleTHICH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, 3TAHOJ, STUJICHIJIMKOIIb, TJIULEPUH, GEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

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

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

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

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHATypanus 0SJIKOB ITPU HArPEBaHWH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUN
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyITHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPY’KAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



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

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

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

bopmyI.
11 KJIACC

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

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOp, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUSI, JIEKAIIUe B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

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



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJISpHAasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHUCTEMBI
xumuueckux snemeHtoB JI. WM. MenneneeBa, ucnonb3yss HOHATUA «sS-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
VU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHU IO Mepuoiam H
rpynnam [lepuoguueckont cucreMsl xuMmudeckux 3iemeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO0 YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

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

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

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

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

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEakIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

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

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MBbI ONPEICTEHHBIX BEIIECTB, TIOHUMAas



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

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

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTp OCHUS op FaHUYECKUX COE I/IHCHI/II‘EI) A 3 bubmorexa LIOK
' P P A ' https://m.edsoo.ru/ff0c4b74
M. bytieposa
Uroro no pazaeny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHble yrieBoOPOABI — AIKAHbI 2
2 HernpenenbHble yriaeBogopOAbL: aIKEHBI, 6 1 bubmmnoreka HOK
' aIKaguEeHBI, aJIKUHBI https://m.edsoo.ru/ff0c4b74
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
24 [TprposHbIE HCTOYHUKH YTIIEBOLOPOIOB U 3 1 bubmuoreka [IOK
' uX rnepepadoTka https://m.edsoo.ru/ff0c4b74
Hroro no pazneny 13

Paznen 3. Kuciopojacoaep:kaique opranHu4eckue coeuHeHHst

3.1

3.2

Cnuptel. Genon

Anpbneruasl. KapOoHOBBIE KUCTOTHI.
CrnoxHble 3¢pupbl

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

3.3 VrieBoabl

bubnunoreka LIOK

3
https://m.edsoo.ru/ff0c4b74
Hroro no pazneny 13
Pa3znea 4. A3oTcoaepxaiue OpraHnyecKkue coeIuHeHus
bub6nmoreka [IOK
4.1 A LA . b 3
MUHBL AMHHOKHCITOTBL. bEIKH https://m.edsoo.ru/ff0c4b74
Wroro no pazneny 3
Pa3pnen S. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
bubmuoreka [IOK
5.1 I1 .K .B 2
MACTMACCHL. RayHyKHl. BOTOKHA https://m.edsoo.ru/ff0c4b74
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmenoBanue pa3jaejioB 1 TeM nudpoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuoanueckas cHcTeMa XUMUYECKHUX 3 bubmorexa HOK
' pHoa https://m.edsoo.ru/ff0c4b74
sneMeHToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/ff0c4b74
bubmuoreka [IOK
1.3 X €CKHeE pea 6 1 1
HMITHECKHE peaKii https://m.edsoo.ru/ff0c4b74
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 M 6 1
CTauIbt https://m.edsoo.ru/ff0c4b74
bu6mmoteka IIOK
2.2 H 9 1 1
CMCTAJLIbL https://m.edsoo.ru/ff0c4b74
)3 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX ) bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/ff0c4b74
Hroro no pazneny 17
Pazgea 3. Xumusa 1 ;Ku3HbL
3.1 XUMHA U KU3HDb 4 buGnnorexa [IOK

https://m.edsoo.ru/ff0c4b74
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
[IpenMet opraHnyeckoil XuMuu, e€
1 BO3HUKHOBEHHE, Pa3BUTHE U 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0c4b74
3HAYCHHE
Teopus cTpoeHUs OpraHUYECKUX
2 coenuuenui A. M. bBytneposa, eé 1 Bubmiorexa OK
+ V- DYTICPOBa, https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o knaccupuranum
OpPraHUYECKUX BEIIECTB.
3 Homenknarypa (cucrematuyeckas) u 1 brbmmorexa [TOK
P https://m.edsoo.ru/ff0c4b74
TPUBUAIIbHBIE HA3BaHUS
OpPraHWYECKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 bubmuoreka [IOK
TOMOJIOTUYECKUH PSI https://m.edsoo.ru/ff0c4b74
5 MeraH u 3TaH — NpoCTEnIINe | bubmuoteka [IOK
MpEeNCTaBUTENN AIKAHOB https://m.edsoo.ru/ff0c4b74
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/ff0c4b74
7 OTWIIEH U IPONMIIEH — MPOCTEHIINE 1 bubmuoreka [JOK

MMPEACTAaBUTCIIN AJIKCHOB

https://m.edsoo.ru/ff0c4b74
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[IpaxTuueckas padora Ne 1.

bubnunoreka LIOK

«YTIneBogopoab»

8 «HOJ‘I}"I?HI/IG ATUJICHA U U3yYCHUE hitps://m.cdsoo.ru/f0cdbT4
€ro CBOMCTB»
Ankanuensl. byraguen-1,3 u

9 MeTHJI6yTa/:[HeZI-1,3. [Tonyuenue bubmmorexa [IOK

https://m.edsoo.ru/ff0c4b74

CUHTETHUYECKOTO KayuyKa U pEe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. bubnnorexa [JOK
AlleThIIeH — MPOCTEeHIINA https://m.edsoo.ru/ff0c4b74
IIPEJICTAaBUTEIND aJIKUHOB

1 Bpruncnenus 1no ypaBHeHUIO bubnuoreka [IOK
XUMHYECKON peaKIuu https://m.edsoo.ru/ff0c4b74

2 ApeHbl: 6€H301 U TOITYOJI. Bbu6motreka [JOK
TOKCHYHOCTBH apEHOB https://m.edsoo.ru/ff0c4b74
['enetnueckas cBsA3b yIiIeBOAOPO/IOB,

13 MPUHAJJIEKAIINX K anHqumf bubmmorexa LIOK

https://m.edsoo.ru/ff0c4b74

KJ1accam
[TpuponHbIE HCTOUHUKH

14 YTJIE€BOIOPOOB: IPUPOAHBIN ra3 u bubmuoteka [IOK
NOMYTHBIE HE(PTAHBIE ra3bl, HEPTh U https://m.edsoo.ru/ff0c4b74
IPOAYKTHI €€ nepepadoTKU
[TpuponHbIE HCTOUHUKH

15 YTIEBOIOPOAOB: IPUPOAHBIN ra3 nu bubmuoteka [IOK
NOMyTHBIE HEPTSAHBIE ra3bl, HEPTh U https://m.edsoo.ru/ff0c4b74
MPOAYKTHI €€ mepepaboTKu

16 KonTtponbHast pabota no pazaeny bu6muoreka [JOK

https://m.edsoo.ru/ff0c4b74
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HpeI[eJIBHBIC OAHOATOMHBIC CIIMPTHI:

bubnunoreka LIOK

17 e .B
MCTAHOJ 1 STAHOI. BOROPONHa https://m.edsoo.ru/ff0c4b74
CBSI3b
13 MHOroaTroMHbI€ CIIUPTHI: bubnmnoreka HOK
STUJIECHIVIMKOIb U TJIMLEPUH https://m.edsoo.ru/ff0c4b74
DEeHO: CTPOEHUE MOJIEKYJIbI,
19 bu3HIecKre 1 XUMHUIECCKIE bubmorexa HOK
. https://m.edsoo.ru/ff0c4b74
CBOMCTBA, TPUMEHEHUE
20 Anpaeruapl: GopManbaerua u bubnunoreka LIOK
areTanpaernn. AneTtod https://m.edsoo.ru/ff0c4b74
OHOOCHOBHBIE MPEEIIHLHBIE
21 KapOOHOBBIE KI/ICJII:())TBI' MypaBbUHAs buGnuorexa [IOK
P - MYP hitps://m.edsoo.ru/ff0c4b74
U YKCyCHas
[IpakTrueckas padora Ne 2.
22 «CBolicTBa pacTBOpa YKCYCHOM bubmorexa LOK
p pa yrey https://m.edsoo.ru/ff0c4b74
KHACJIOTEDY
CreapuHOBas U OJI€MTHOBAsI KUCIIOTHI,
23 Kak IIpeJCcTaBUTEIN BBICIIINX bubnuorexa [IOK
el https://m.edsoo.ru/ff0c4b74
KapOOHOBBIX KUCIIOT
MEU1a Kak CoaH BBICIINX
24 KapOOHOBBIX KUCJIOT, KX MOIOIIEE bubnmorexa OK
13 ’ https://m.edsoo.ru/ff0c4b74
NEUCTBHE
CrnoxHbIe 3(DUPHI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIOT. [ mapoIn3 bubmmorexa TIOK
P ) P https://m.edsoo.ru/ff0c4b74
CIIOKHBIX 3(pHUpOB
26 Kupsl: runponns, npuMeHeHue, bubmuorexa [IOK

Ouosyoruueckas poJib KHUpPOB

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

YTrneBoasl: cOCTaB, KiacCH(pUKaIus.

27 Baxneriuve npencTaBuTeNu: 1 buGnuorexa [IOK
https://m.edsoo.ru/ff0c4b74
[II0K03a, PpyKTO3a, caxaposa
73 Kpaxman u nemnonosa kak 1 bubnuoreka [JOK
HNPUPOJHBIE ITOIUMEPDI https://m.edsoo.ru/ff0c4b74
KonTponbhas pabota no paszueny
29 «Kucnopoacoaepxaine 1 bubnmnoreka HOK
OpPTaHUYECKUEC COCTUHEHUS/ https://m.edsoo.ru/ff0c4b74
Bcepoccuiickas mpoBepouHas pabota
OO61mas xapakTepucThKa
30 a30TCOAEPKALIMX OPraHUYECKHX 1 bubnnorexa [JOK
coenuHeHUH / Beepoccuiickas https://m.edsoo.ru/ff0c4b74
IpoBepoyHas pabora
) bubmmorexa LIOK
31 AMMHBI: METHJIAMUH U aHUJIMH 1 hitps://m.cdsoo.rw/f0c4bT4
AMUHOKHUCIOTHI Kak aM(pOTepHbIe
OpraHWYECKHUE COCANHEHUS, UX
32 Onosornueckoe 3Hauenue. llemrunsl. 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0c4b74
benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS
1 OCHOBHBIE TOHATHUS XUMUHU 1 bubnuoreka [{OK
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN https://m.edsoo.ru/ff0c4b74
OCHOBHBIE METO/JIbI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM. 1 bubnmorera LHOK
https://m.edsoo.ru/ff0c4b74
[InacTtMacchl, kKaydyKkH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 14

[MPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHWYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOH(PUTYypaIus aTOMOB

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucreMa XMMHUYECKUX
sneMeHToB Jl. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOM Teopuen
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COEMHEHUH 110 TPyMIaM U MEepHOAAM.
3Ha4yeHue NepHUoANMYECKOro 3aKOHa U
CHCTEMBbl XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa B pa3sBUTHH HAyKH

CrpoeHnue BeniecTBa. XuMudeckas
CBsI3b, €€ BUJIbI; MEXAHU3MBI
00pa30BaHUs KOBAJICHTHOM CBSA3H.
Bonoponnas cBs3b

BanenTHOCTE.
DNEeKTpOoOTpULIATENbHOCTh. CTENEeHb
okucienus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUSA

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4b74

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4b74
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IIonsatue o AUCIICPCHBIX CUCTCMAX.

6 VcTUHHBIE U KOJUIOUIHBIE PACTBOPBI. buomorexa LIOK
https://m.edsoo.ru/ff0c4b74
MaccoBast 107151 BellleCTBa B pacTBOpe
Knaccudukanus u HoMeHKIaTypa
. HEOPraHUYECKUX COEAMHEHUH. Bu6muoteka [JOK
I'eneTnyeckas CBS3b HEOPraHUYECKUX https://m.edsoo.ru/ff0c4b74
BEIIIECTB, Pa3IMYHBIX KJIACCOB
Kiaccudpukanuss XUMHUIeCKHX
peaKkIuil B HEOPraHUYECKON 1
2 OpraHUYECKON XUMHUH. 3aKOH bubmmoreka [JOK
COXpaHEHMsI MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/ff0c4b74
COXpPaHEHMs U MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUsIX
9 Ckopoctb peakuu. OOpatumbie bubnuorexa [IOK
peakunnr. XuMHUYECKOE pABHOBECHE https://m.edsoo.ru/ff0c4b74
[Tpaktuyeckas padora Ne 1. «Bousiaue
10 pa3InYHbIX (PAaKTOPOB HA CKOPOCTh bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4b74
XUMHUYECKON peaKkInmn»
DNEKTPOIUTHYECKAsT JUCCOLUALM.
[TonsiTvie 0 BOIOPOAHOM MOKa3aTele
11 (pH) pactBopa. Peakiiuu noHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0c4b74
obmena. ['uaponan3 opraHuyecKux u
HEOpPraHMYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
12 peakuuu. [TonsTre 00 anexTponuze bubnmorexa LHOK
. https://m.edsoo.ru/ff0c4b74
pacIuIaBoB ¥ pacTBOPOB COJIEH
13 KonTtponbnas paboTa mo pa3aery bubnuotexa [JOK

((TeOpeTI/ILIeCKI/IC OCHOBBI XUMHHN»

https://m.edsoo.ru/ff0c4b74
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MeTtaminl, uX IOJIOKEHHE B
[lepuoauueckoii cucteme
XUMHUYECKHX dJ1eMeHToB JI. 1.

bubnunoreka LIOK

14
MenaeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/ff0c4b74
cTpoeHust atoMoB. O061IHIe
(du3nUYeCcKre CBOMCTBA METAILIOB
Cru1aBbl METAJIOB.
15 DIIEKTPOXUMHUYECKUN P buGnuorexa [IOK
POXIV P https://m.edsoo.ru/ff0c4b74
HaIpsHKEHUH METaNIOB
XUMHUYECKHE CBOMCTBA BaKHEHIIINX
16 METaJIJIOB (HATpUM, KaJauil, KaJbLuH, Bbu6motreka [JOK
MarHui, aIIOMUHUN) ¥ X https://m.edsoo.ru/ff0c4b74
COeIMHCHUI
17 XUMHYECKUE CBOMCTBA XpOMa, MEIH U bubnnorexa [JOK
HUX COeIUHEHUN https://m.edsoo.ru/ff0c4b74
13 XuMHUYECcKre CBOMCTBA IIMHKA, JKeJe3a bubnuoreka [{OK
1 WX COCUHEHUN https://m.edsoo.ru/ff0c4b74
[Tpaktuyeckas padora Ne 2. "Pemienue
19 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmorexa HOK
p " https://m.edsoo.ru/ff0c4b74
«MeTannb»
Hewmeranisl, X 1mojgokeHue B
[Iepnoanueckoii cucreme
20 XAMUYECKHX 3J1eMeHTOoB [[. U bubmorexa HOK
o https://m.edsoo.ru/ff0c4b74
MeHeneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB
du3nyeckne CBOMCTBA HEMETAILIOB.
21 AmoTponus HeMeTauioB (Ha bu6muoreka [JOK

npuMepe KUCIopoa, cepsl, hocdopa
U yIJIIepo/ia)

https://m.edsoo.ru/ff0c4b74
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” XUMHYECKUE CBOMCTBA raJIONCHOB, bubnunorexa LIOK
Cepbl U UX COCTMHEHUI https://m.edsoo.ru/ff0c4b74

” XuMHU4ecKrue CBOMCTBA a30Ta, bubnuorexa [JOK
docdopa 1 ux coeTMHCHUN https://m.edsoo.ru/ff0c4b74

24 XHUMHYECKUE CBOMCTBA yTiIepoa, bubmmoreka [JOK
KpPEMHUS U UX COCTMHCHUHN https://m.edsoo.ru/ff0c4b74

75 [Ipumenenue BaKHEHIINX Bu6muoteka [JOK
HEMETAJIOB U UX COEINHEHNI https://m.edsoo.ru/ff0c4b74
O00011IeHE U CHCTEMATHU3AIINS
3HaHH# 1Mo TeMe «HeMeTameDy.

26 Brrancnenns mo ypaBHEHUSIM bubmmorexa LOK

ypas https:/m.edsoo.ru/fl0c4b74
XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI
[IpakTuueckas padora Ne 3.
bubnuoreka [{OK
27 «PeleHne 3KCepuMEHTaIbHbIX 3a/1a4
" " https://m.edsoo.ru/ff0c4b74
o Teme "HemeTambr'"»

)8 KonrtponbHas pabora no remam bubmuoreka [IOK
«Metamne» u «HemeTamis https://m.edsoo.ru/ff0c4b74
Heopranunueckue u opranndeckue

29 KUCcnoTel. Heopranmueckue u bubmmorera OK

) p https://m.edsoo.ru/ff0c4b74
OpraHWYECKHE OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U

30 OpraHUYECKHUE COCANHEHUS. bu6muoreka [JOK
I'eneTnyeckas CBS3b HEOPraHUYECKUX https://m.edsoo.ru/ff0c4b74
Y OpPTraHWYECKUX BEIIECTB

31 Ponp xumuu B o0ecIieueHun bubnunorexa LIOK

9KOJIOTMYECKOH, SHEPreTUYEeCKON U

https://m.edsoo.ru/ff0c4b74
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MUIIEBON O€30MMACHOCTH, Pa3BUTUHI
MEIUALIMHBI

32

33

34

[IpencraBnenust 06 0OMIMX HAYYHBIX
IMpUHOHUIIAX IMPOMBIIIJIICHHOT'O
MOJIyYCHUA BaXHEHIITHUX BCUICCTB
YenoBek B MUpE BEIIECTB U
MaTepuaioB

XuMus U 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c4b74

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4b74
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INIEPEYEHDb (KOAU®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI

OCHOBHO# OBPA30OBATEJIBHOM ITPOT'PAMMBI CPEJTHET O
OBIIET'O OBPA30OBAHUS U DJIEMEHTOB COJIEP)KAHUSI

O XUMHUn

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KVIACC

Kon
IIposepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
MPOBEPAEMOro

00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara

1 Teopernueckre OCHOBBI OPraHUYECKON XUMHH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B TO3HAHHUH
11 SABIIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
' TUYHOCTH, €€ (YHKIMOHATHHOM TPAaMOTHOCTH, HEOOXOIMMOMW st

pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJHOI cpee

BnageHue cuCTEMOM XWUMHYECKMX 3HAaHUM, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraroI1e HIOHSTHSA (Monekyna, BaJICHTHOCTD,
AIIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKUCIEHMSI, XMMHUYECKas CBA3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OOBEM, YIIEpOAHBIN CKEleT,
byHKUMOHANbHAS  TpyMNIa, pajuKal, HU30MepHus, H30MEpHl,
TOMOJIOTUYECKUN PpALl, TOMOJIOTH, YTJIEBOJOPOABI, KHCIOPOA- U
12 a30Tco/IeprKalllie COeMHEHUs, OMOJIOrMYECKH AKTHBHBIE BELIECTBA
' (yrneBoapl, KHUPbI, OEITKH1), MOHOMED, TIOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEJUHEHHUs); TEOPUH M 3aKOHBI (Teopus
XMMUYECKOT0 CTpOeHHs opraHuyeckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XUMHH, (PaKTOJIOTHUYECKUE
CBEICHUSI O CBOMCTBAaX, COCTaBe, IOJYyYEeHHMM M 0€30I1acHOM
WCIIOJIb30BaHUN BAXKHEHIIMX HEOPraHMYECKMX M OPraHUYECKUX

BCIICCTB B GBITy u HpaKTI/I‘{CCKOﬁ JACATCIIbHOCTH YCJIIOBCKA

13 C(pOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XAPAKTCPHBIC TIPHU3HAKA

HOHHTHﬁ, YCTaHaBJIMBAaTb ux B3aMOCBA3b, HCIIOJIB30BAaTh




COOTBCTCTBYIOIIMC TIOHATUSA IIPU ONHMCAHHUU COCTaBa, CTPOCHUA U

MPEBPALLECHUI OPraHUYECKUX COCAMHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHUH HCIOIB30BATh XMMUYECKYIO0 CHMBOJIUKY
JUISL COCTABJIEHHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpalEHHOW) (QOpMYyJT OpraHMYEeCKHX BEIIeCTB M ypaBHEHUU
XUMUYECKUX  pEakUHuil,  W3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPraHMYEeCKUX BEINECTB 1 WUIIOCTPALUA HMX XHUMHYECKOrO U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

CdopMUpOBaHHOCTH YMEHHH YCTaHABIMBATH MPUHAIICKHOCTH
M3YUYEHHBIX OPraHMYECKHX BEIIECTB 10 UX COCTABY U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymnmne) CcoeAuHEeHHH (yTIeBOIOPObI,
KHUCJIOPOJI U a30TCOAEp)KALUE COEIMHEHUS, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS), JaBaTh WM Ha3BaHUS MO  CHCTEMAaTHYECKOM

nomenknarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACIATH BUIBI XUMHUYECCKON CBS3H B

OpPraHUYECKUX COSAMHEHUSIX (OJMHAPHBIE U KpAaTHBIE)

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHUSA TIPUMCHATBH: IIOJIOKCHUSA TCOpHUU
CTPOCHHUA OPIraHUYCCKHUX BCIICCTB AM. BYTHGPOBa JJIA 00BSACHEHHS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUSA,; 3aKOH

COXPAaHCHUA MAaCChl BEIICCTB

Yraesomoponbl.  Kucinopoacoaepxammpe ©  a30TCOAEpKAIINE

OpTraHU4Y€CKUC COCIUHCHU . BI:ICOKOMOJ'ICKYJ'I?IPHI)IG COCAMHCHU S

2.1

CdopmMupoBaHHOCTh YMEHUN NPUBOJUTH TPUBHUAJIbHBIE Ha3BaHUS
OTJIENIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIWJIEH, aleTHJIEH,
ATUJICHIVIMKONb, TIHMLEPUH, (eHomn, dopManbaerus, aneTalbleru,
MypaBbHHAas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasl KUCJIOTa, IJI0KO03a, (PYKTO3a, Kpaxmai, LEeJUII0J03a,

[JIMLIKH)

2.2
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ChopMHpPOBAaHHOCT, YMEHHI XapaKTEepU30BaTh COCTAaB, CTPOCHHUE,
dbuznyecKue M XUMUYECKHE CBOWMCTBA TUIMUYHBIX IPEACTaBUTENCH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, STUJIEH,
MPOMUIICH, areTwieH, OyraaueH-1,3, merunOyrtamuen-1,3, OGeHzod,
METaHOJI, ITAHOJI, STUJICHTJIUKOIIb, TIUIEPHH, (DEHOJ, alleTalbJICTH/I,
MypaBbUHAas U YKCYCHasl KHCJIOTHI, IJIFOKO3a, KpaxMmal, LeJUI0I03a,

AMHUHOYKCYCHAad KI/IC.IIOTa)

C(bOpMI/IpOBaHHOCTB YMCHUA UWIUTIOCTPUPOBATE TCHECTUUYCCKYIO CBA3b

MCKAY TUIINYHBIMHU NpEeACTAaBUTCIIAMHA Ppa3JInIHbIX KJIaCCOB




OpTraHUYCCKUX BCIICCTB YpaBHCHUAMU COOTBCTCTBYHOIIUX

XUMHYECKHUX PEAKIUH C UCTIOIh30BAHUEM CTPYKTYPHBIX (POPMYIT

24

3.1

ChopMupoBaHHOCT ~ YMEHHMS  XapaKT€pU30BaTh  MCTOYHUKHU
YTIEBOAOPOAHOTO ChIpbs (He(Th, MPUPOAHBINA Ta3, Yroib), CIOCOOBI
UX T[epepaboTKM M MPaKTUYeCKOoe NPUMEHEHUE MPOIyKTOB

nepepadoTKu
XUMHA U KU3Hb. PacuéTnl

ChopMHpPOBaHHOCT, YMEHHH BJIaJIeTh CHUCTEMON 3HaHUU 00
OCHOBHBIX METOJaX HAyYHOIrO MO3HAHUS, UCIOJIb3YEMbIX B XHMUHU
pH M3YyYCHUU BEIIECTB W XWMHUYECKUX SBJICHHUN (HaOJIOICHUE,
U3MEpEHHe,  OKCHEPUMEHT, MOJEIUPOBAaHUE),  HCIOIb30BaTh
CUCTEeMHbIE XUMHUYECKHE 3HaHUsA s TPUHATHS pEHIeHUd B
KOHKPETHBIX JKM3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIICCTBAMHU U UX

MMPUMCHCHUCM

3.2

3.3

3.4

3.5

3.6

CdopMUpoOBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKON MOoCcyZol U 1abopaTopHbIM 00OpYAOBaHUEM, a TaKKe
MpaBuJia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

11O BBIIIOJHCHUIO ﬂa60paT0pme XUMHNYECKHUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHHUW  TUJIAHUPOBATH M BBINOIHSATH
XUMHUYECKUM SKCIIEPUMEHT (TpeBpallleHnss OPraHUYECKUX BEIECTB
IIPM HArpeBaHMH, IOJyYCHHE OSTUIEHA M W3Y4YEHHE €ro CBOWCTB,
KaueCTBEHHBIC PEaKIMd OPTaHMYECKHUX BEIIECTB, JEHATypalus
OeNKOB MPH HarpeBaHUM, IBETHHIE peaKIui OEJIKOB) B COOTBETCTBUU
C IMpaBUJIaMH TCXHUKU 0€e30I1aCHOCTH npu O6paHIeHI/II/I C BCUICCTBAMH
U 7abOpaTOpHBIM O00OPYJIOBaHHUEM; TIPEICTABIATh PE3yJIbTAThI
XUMHUYECKOTO DJKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMUX peakuuid U (HOpMyIHpOBaTH BBHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

CdopMupoBaHHOCTH ~ YMEHUH  NPOBOAMTH  BBIYMCIEHUS  T10
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEeakIMM IO W3BECTHBIM Macce, 00bEMY,

KOJMYCCTBY OJJHOT'O U3 UCXOAHBIX BEIICCTB UJIU ITPOAYKTOB pCaKLII/II/I)

ChopMupoBaHHOCT, ~ YMEHUH  KPUTHYECKM  aHAJIM3HPOBATH
XUMUYECKYI0 MH(OpMAIHIO, TOIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB
(cpenctBa MaccoBoii nH(popmaluu, cetb UHTEpHET U Apyrue)

ChopMupoBaHHOCTH yMEHHH COOMIOJaTh MpaBHJIa HKOJIOTHYECKU
1e1eco00pa3HOro MoBeACHHsI B ObITY M TPYJIOBOM NEATENHHOCTH B

LENAX COXPAaHEHMS] CBOETO 3I0POBbS M OKPYXKAIOWIEH MPUPOTHOMN




cpenbl, 0OCO3HABaTh OMACHOCTb BO3JCUCTBUSI HA >KUBBIE OPTraHU3MBI
ONpeIeIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAasi CMBICIT TTOKa3aTelIs
I[IIK (mpenenbHO AOMYCTUMOM KOHIIGHTpAllUM), TOSICHATH Ha
pUMepax CHocoObl YMEHBIICHUS U MPEIOTBPALCHHUS UX BPEIHOTO

BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

11 KIIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMbI CPeTHEr0 0011Iero 06pa3oBaHus

1

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

1.1

Bnanenue cucremMoil XMMHMYECKMX 3HAHHUN, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIONINE  TOHATHS  (XUMHUYECKHUH  DJIEMEHT,  aToM,
JJIEKTpOHHAsT 000JI0OYKa aroma, S§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATEILHOCTD,
CTENEHb OKHCIICHHS, XUMHUYECKas CBS3b, MOIIb, MOJSpHAas Macca,
MOJISIPHBI  00BEM, KpHUCTAIMUECKAsT PEIIETKA, TUIBl XUMHUYECKUX
peaKIuii (OKHCITUTEITEHO-BOCCTAHOBHUTEBHEIC, 9K30- u
SH/IOTEPMHUYECKHUE, PEAKITUH HOHHOTO 00MEHa), pacTBOP, SJICKTPOIIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOIUTHYECKAs] AUCCOIMAIUS, OKHCIUTEb,
BOCCT@HOBUTENb, CKOPOCTh XUMHUYECKOM pEaKIMHU, XUMHUYECKOEe
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS DIIEKTPOIUTUUECKOM
nuccormanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUI S3bIK XUMUH,
(hakTONMOTHMUECKUE CBEJEHHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU H
0€30IaCHOM HCITOJIb30BAHUY BAXKHEHIIINX HEOPTAaHMUYECKHIX BEIICCTB B

OBITY M IIPAKTUYECKON JEATEIbHOCTH YEI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHHUN BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSA3b H3YYEHHBIX NOHATHH, IPUMEHATH COOTBETCTBYIOIINE
MOHATUA IPU OIHUCAHUHM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILECTB U MX IPEBPAIICHUN; BBIABIIATh B3aUMOCBI3b XUMHUYECKHUX
3HaHUHN c MTOHATHSAMHU u IIPEACTABIECHUSMHA JIPYTUX

€CTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

BHa}IeHI/Ie OCHOBHBIMH ME€TOJaMH HAYYHOT'O ITO3HAHUA BEIICCTB U
XUMHUUYECKUX SBJICHUMN (Ha6JlIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOIIeJ'II/IpOBaHI/IC)




1.4

ChopMupOBaHHOCTh YMEHUN OIPEIENsATh BAJICHTHOCTb U CTEICHb
OKHCJICHUS XHMHYECKMX D3JIEMEHTOB B COCIUHEHUAX Pa3JIMYHOTO
cocTaBa, BHJI XUMHUYECKOW CBSI3U  (KOBaJieHTHas, HWOHHAasi,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIUHEHUSX, TUIl KPUCTAJUINYECKOM
PeIETKY KOHKPETHOIO BEIIECTBA (aTOMHAasi, MOJIEKYJISIpHAsl, HOHHA,

MeTaJUTH4ecKas)

1.5

ChopMupoBaHHOCTh YMEHHIA ONPEACTATH XapaKTep Cpellbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

ChopMupoBaHHOCTH yMEHHSA KIacCHU(DUUIUPOBATh XUMHUYECKHE
peaKkuuu Mo pa3IMYHbIM MIPU3HAKaM (YHCITY U COCTaBy pearupyromux
BEILIECTB, TEIIOBOMY d(QeKTy peakiuuu, H3MEHEHHIO CTEHeHeH
OKHCIICHHS ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKIWH,  YYaCTHIO

KaTaJM3aTopa)

1.7

1.8

ChopMHpOBaHHOCTh YMEHMHM COCTAaBJIATH YPAaBHEHMsI peakLuid
pPa3JINYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIE YPAaBHEHMUS PEaKLHN
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHsI, TPU KOTOPHIX ITH PEAKIIHH
UIYT 10 KOHLA

CdopmupoBaHHOCTH yYMEHUM MIPOBOJIUTH peakiuu,
MIOATBEPKIAIOIIHE KAueCTBEHHBIN COCTaB pa3InYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,

NPUCYTCTBYIOIIUC B BOAHBIX pACTBOpPAX HCOPIraHNYCCKUX BCIICCTB

1.9

1.10

CdopmMHrpoBaHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX  PEAKLUI IOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMUpOBaHHOCTb YMEHHH OOBACHATH 3aBUCHUMOCTb CKOPOCTH
XMMHUYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOI0 PABHOBECHUS B 3aBUCUMOCTH OT BHEUIHETO BO3/1E€UCTBUSA

(npunnun Jle Hlatense)

OO6m1ast 1 HEOpraHUYECKask XUMUS

2.1

2.2

CopMHUpOBaHHOCTH, YMEHUN PAaCKpBIBaTh CMBICH [leprogndeckoro
3aKOHAa JI.. MeHnpeneeBa " JEMOHCTPUPOBATH €ro
CUCTeMATH3HUPYIOIIYI0, OOBSCHUTEIbHYI0O U  TPOTHOCTHYECKYIO
byHKIIN

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJICKTPOHHOE
CTPOEHHE AaTOMOB XMMHYECKHMX OJJEeMEHTOB |—4  mepuonioB

[lepuonnueckoir  cucreMbl  XUMH4YeCKuX  anemeHTtoB  J[.M.
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MemnpeneeBa, UCTIONB3YS MOHSATHS «S-, -, d-3TEKTPOHHBIC OPOUTATHY,
«QHEPTeTUYECKUE YPOBHM», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHMI MO MepuoaaM u
rpynnaMm Ilepumoandeckoid cucteMbl XUMHYECKHX 3yieMeHTOB JI.U.

Menneneena

ChopMHUpOBaHHOCTh YMEHUN XapaKTepHu30BaTh (OMHUCHIBAThH) 00IIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPKIaTh CYIIECTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  [OMOIIBIO  ypaBHEHHUH

COOTBETCTBYOIINX XUMHUYCCKUX pCaKHI/Iﬁ

ChopMUpOBaHHOCTb YMEHHMH yCTaHaBJIMBaTh IPUHAJIEKHOCTD
HEOPraHMYECKUX BEUIECTB II0 UX COCTaBy K ONpEACIEHHOMY Kiaccy
(rpymre) coequHeHui (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, an)OTepHLIe TUAPOKCHUADBI, COJ'II/I)

2.5

CpopMUpOBaHHOCTH YMEHHUN UCTIOJI30BaTh XUMUYECKYIO CUMBOJIMKY
JUIS COCTaBJIeHUS (OpPMYJT BEIIECTB M YPaBHEHUM XUMHUYECKHX
peakuuii, cuctemarnueckyto HomeHkIatypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OT/ACJbHBIX HEOPTaHMYECKUX BeIIeCTB (yrapHbIil ras,
YIJIEKUCIIBIA a3, aMMUAaK, Tali€Has HW3BECTh, HEraméHas H3BECTb,

IIUTBCBAd Coaa, MUPUT U npyme)

2.6

CdopmupoBaHHOCTE YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, MTOJITBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPTaHWYECKMMH  BEIIECTBAMH C  TOMONIBI0  YpaBHCHHM

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopmupoBaHHOCTH ~ YMEHUH  IUIAHUPOBATh U BBINOJIHATH
XMMHUYECKHH SKCIEPUMEHT (pa3lioKeHUE IepoKcHIa BOJAOpoJa B
MIPUCYTCTBUY KaTaJIN3aTopa, ONPEIEIEHUE CPENIbI PACTBOPOB BEIIECTB
C MOMOIIBI0 YHHUBEPCAIBHOIO WMHIUKATOpPA, BIUSHUE Pa3IUYHbIX
(akTOpOB Ha CKOpPOCTh XHMMHUYECKOW peaKIMH, peakUud HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLuu Ha Cylb(aT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, Ha KATUOH aMMOHMUS, PELICHUE YKCIIEPUMEHTAIbHBIX 3a4a4
o Temam «Mertaey U «HemeTanss») B COOTBETCTBUU € PaBUIIaMH
TEXHUKM O€30MacHOCTM TMpu OOpallleHHd C BellecTBaMH U
na0opaTOpHBIM ~ 00OpYJOBaHUEM;  MPEACTABIATH  PE3YJIbTaThl
XMMHUYECKOTO JKCIepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuil U (GopMyIHpoBaTh BBIBOJBI Ha OCHOBE

3TUX Pe3yJIbTaTOB




2.8

2.9

ChopmupoBaHHOCTE yMEHHI COOMIOATh MpaBWIA IOJIb30BAHUS
XUMHYECKON IMOCYI0i | JIa0OpaTOPHBIM OOOPYIOBAaHHEM, a TAKXKE
MpaBujIa OOPAICHNUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

ChopMUpOBaHHOCTb ~ YMEHHMH  XapaKTepu3oBaTb  XUMHUYECKHUE
IIPOLIECCHI, JIEXKAIINUE B OCHOBE ITPOMBIIIJIEHHOTO NOJyYEHUSI CEPHOU
KHCJIOTBI, aMMHaKa, a TaKkke cpOopMHUPOBAHHOCTH MPEACTABICHHUNA 00
OOIMX HAayyHBIX MPHHOUNAX MW SKOJIOTMYECKHX MpolieMax

XUMHYECKOI'O IMTPOU3BOJACTBA

3.1

XUMHA U KU3Hb. PacuéThl

CdopmupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABIISAIOIIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TO3HAHUU
SBJIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, € (PYHKIIMOHATBHOW T'PAMOTHOCTH, HEOOXOIUMOW JUIs
pelleHrs NPAKTHYECKUX 3a/7ady U IKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

3.2

CdopmupoBaHHOCTH yMEHUH KPUTHUYECKH AQHAJIM3UPOBATh
XUMHUYECKYI0 MH(OPMALUIO, MOJYyYyaeMyl M3 Pa3HbIX HMCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHUKalUu, ceTb IHTEpHET U 1pyrue)

33

3.4

3.5

CpopMHUpPOBAaHHOCTH YMEHHI COONIOAATh MpaBHiia HKOJIOTHYECKU
11€J1ec000pa3HOro MOBEACHHS B OBITY M TPYJOBOM JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbSI M OKPY’KAKOIIEH NPHUPOJHOU
Cpenbl

Oco3HaBaThb OIMACHOCTh BO3JEHUCTBHUS HAa JKUBBIE OpPraHU3MBbI
ONpEeACNEHHBIX BEHIECTB, NOHWUMAs cMbIca Tnokazarens [IJIK,
MOSICHATH Ha MMPUMEPaX CIIOCOObI YMEHBIIIEHUS U TTPETOTBPAIICHUS X

BpCAHOIO BO3ACHCTBHUS Ha OpraHu3Mm 4€JIOBCKa

ChopMUpOBaHHOCTH ~ yMEHUH  MPOBOAWUTH  BBIYHUCICHUS  C
HCIIOIb30BAHUEM ITOHATHUS «MACCOBasi JOJI1 BELIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPH XUMHUYECKHX pPEAKIMIX, Macchl
BEIleCTBA UM 00BbEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBa,
Macce WM 00bEMY OJHOTO W3 yYacCTBYIOLIMX B PEaKIMH BEIIECTB,
TETIOBOTO A PeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUsI MacChl

BCIICCTB, MMPEBPAILICHUA U COXPAHCHHA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHUE U 3HAYCHHUE B
MIOJIyYEHUN HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUs OpraHUYECKHUX
coequHenniit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

CtpykTypHble (OPMYJIBI OpPraHMYECKUX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJAMHAPHBIE U KPAaTHbIE
cs3u. [Ipencrasienne o KiaccuUKAIMM OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux CoeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHbBIE

Ha3BaHUS BaKHEHUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. Meran U 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE W XMMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEHMs), HAXOXKJICHHWE B NPUPOZE, IMOJIyueHHE U

MMPUMCHCHUC

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENM AJKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUM, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMCHCHUC
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Anxaguensl: Oyrtamues-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, BaKHEHIIME
XMMHYECKHe CBOICTBa (peakuus noimmepusanun). [lomyueHre cMHTETHYECKOTO

Kay4dyKa U Pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psil. ALETHIICH —
MPOCTEHIINIA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (PHU3UUYECKHE H
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUIPUPOBAHHUSA,  TaJOT€HUPOBAHMUS,

ruaparanuu, I OpCHI/I}I), TOJIYUYCHHUEC U MPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKME W XWMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS U HHUTPOBAHMS), IONYYCHHE U MPHUMEHEHHE.
Tonyon: cocraB, cTrpoeHue, GU3NYECKUE U XUMHUYECKHE CBOWCTBA (pEaKluu
raJIOTEHUPOBAHNS M HUTPOBAHUs), MOJyuY€HUE U NpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTHyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIUMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble HMCTOYHUKM yriIeBOAOPOAOB. IIpuponmHBII ra3 M IOIyTHBIE
HedTsHbIe Ta3pl. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKHUHI (TEepMHUYECKUI, KaTanuTudeckuil), muposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KaMeHHBbIi

yTOJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON MW 3ITAaHOI: CTPOCHUE,
¢du3nuecKkue U XUMUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMEeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA Ha OPraHU3M YeJIOBEKa.
MHoOroaroMHble CIIUPTHI. DTUIICHTJIUKOIIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakiisi Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [IpuMeHeHne ririepruHa U STHIICHTITUKOISA

@deHol: CTpOeHHE MOJIEKYJbl, (u3uveckre ¥ XHUMHYECKHE CBOWCTBA.
Tokcuunocth penoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeToHbl. DopMabIeTy, aleTadbAeTu/l; CTPOCHHE, (PU3UIECKUE
M XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE MpeJeNibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAsI U YKCYCHast
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHMCJIOT, peakuus 3TepuduKanuu), MOJIydeHHe U MIpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs! KUCJIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX

KHCIIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEe AeCcTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yIIeBOI0B (MOHO-, JU- M MOJIMCAXapUabI).
I'moko3a — mpocTedmmii MOHOCaXapHul: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢usnyeckue M XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPHUPOJIe, TPUMEHEHHE,
6uosornueckas posib. PorocunTe3. PpyKTO3a Kak U30Mep IIoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEUII0JI03bI.
dusnyueckue W XUMHUYECKHE CBOMCTBAa Kpaxmamia (THAPOJIN3, KadeCTBEHHas

peaKIus C HOJIOM)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHndyeckne coenuHeHus. Ou3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha MpUMeEpe IJIMIMHA). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

THAPOJIN3, A€HaTypalrsd, KaHECTBCHHBIC PCAKIIMU Ha Oenku
BBICOKOMOJ'ICKYHHPHBIG COCOAUHECHUA

OcHOBHbIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEPU3ALUU,  CPEAHSS
MoJIeKyJisipHast Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COGI[I/IHGHI/Iﬁ — NOJIMMCpU3alvg U IIOJIMKOHACHCAIIUS

5.2

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

IjracTMacc, KayayKoB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1.1

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

Xumuueckuit aneMeHT. Atom. Sipo aToma, U30TOMbIL. DIEKTPOHHAs 000JI0UKa.
OHepreTuyecKkre ypoBHH, OlypOBHU. ATOMHbIE OpOUTAIIH, S-, P-, d-DTIEMEHTHI.
OcobeHHOCTH pacIpeiesieHUs SJIEKTPOHOB 10 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTYpalLHs aTOMOB

1.2

[Iepnoanueckuii 3akoH u Ilepmonnueckas cucreMa XMMHYECKUX JJIEMEHTOB
J .. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoii cucremsl
XuMuyeckux dyeMeHToB .M. MenneneeBa ¢ COBpeMEHHON TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMMHUYECKUX 3JEMEHTOB H
o0pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpymHnaM U IHepUOIaM.

3HauecHUE NEepUOANYICCKOr0 3aKOHA B Pa3BUTHU HAYKU

1.3

1.4

1.5

CtpoeHue BemecTBa. XHUMHYECKash CBA3b. BuUIbl XUMHYECKOW CBS3HU
(koBaJleHTHasl HEMOJNSpHAas W TOJSApHAs, WOHHAs, MeTajindeckas). VIOHBI:
KaTUOHBl M aHWOHBL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHONH XUMHYECKON

cBs3UM (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHbIN). BonoponHas cBs3b
BaneHTHOCTB. DneKTpooTpUIIaTENLHOCTh. CTEMEeHb OKUCICHUS

BemecTBa MOJIEKYyJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IMOCTOSIHCTBA

cOoCTaBa BenlecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pemérku. lloHsatue o agucnepcHsIxX
cucreMax. VcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 10Ji1 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOil XUMHUU. 3aKOH COXPaHEHUsI MAaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMIPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

OOpatumblie peakuuu. XuUMHUeckoe paBHoBecue. DaKTOpHI, BIUAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnexTponutrdeckast quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX DPACTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IienodHas. Peakuuum

HOHHOTO OOMeHa

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

Heopr AHNYCCKasaA XUMUs

Hewmetannsl. [Tonoxxenue HemeramioB B [lepuoanyeckoit cucteMe XUMHUIECKIX
snementoB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB. DHU3UYECKHE
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IMpHUMEpEe KHCIOopoaa,

cepsl, hochopa u yriepoaa)

2.2
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XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yriaepoga W KpEeMHHUs) M HUX  COCIMHEHMH  (OKCHIOB,
KHCIIOPOJCOACPKAIINX KHUCIOT, BOAOPOAHBIX coenuHeHuil). Ilpumenenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepruoanueckor cUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04YEK
aTomMoB MeTasuioB. O01ue puznueckre cBoMcTBa MeTaIIOB. CIUTaBbl METAILIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/II\/'I METAJIJIOB
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2.5

XVUMHYECKHE CBOMCTBA BaXKHEHIIMX MeETAlIOB (HATpuM, Kajnuil, KaJbIuii,
MarHuii, aJlOMUHUH, IIUHK, XPOM, XKelle30, Mellb) U UX coeauHeHui. Obuue
crocoObl noy4YeHus MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas CBsA3b HEOPraHUYECKUX BELIECTB, IPUHAUICKALUX K PA3ITUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B 00ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIIEBOM
0e30MacHOCTH, Pa3BUTHUU MEIUUUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHX peaKHHI;'I

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HayYUYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOT'O IMOJIYUCHUA
BaKHEHIIINX BCIICCTB. Yenosek B MHUPE BEIICCTB U MaTCpHaAIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBLIC MaTCpHajbl, KPpaCcKHu, CTCKIIO,
KepaMuKa, MaTrcpualibl AJId 3JICKTPOHHUKH, HAHOMATCpPHUAJIbl, OPraHUYCCKUC U

MHUHEpaJIbHbIe YI00pEeHUs

3.3

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIIOJIB30BaAHHA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30IacCHOI0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCﬂHeBHOﬁ JKHU3HHU




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



